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g]kfn ;/sf/
vfg]kfgL dGqfno

vfg]kfgL tyf 9n Joj:yfkg ljefu

t];|f] ;fgf ;x/L vfg]kfgL tyf ;/;kmfO cfof]hgf
cfof]hgf Joj:yfkg sfof{no

kfgLkf]v/L, sf7df8f}+

vfg]kfgL k|0ffnLx¿sf] ;~rfng
tyf

;Def/ k'l:tsf—@)&*

k|sfzs

cfof]hgf Joj:yfkg sfof{no
kfgLkf]v/L, sf7df8f}+
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k|sfzg k|lt M !))) k|lt
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ljifo;"rL
xfd|f] egfO{ -Preface_ !$
e"ldsf  !%
!=  vfg]kfgL tyf ;/;kmfO If]q !&
!=!  kl/ro !&
!=@  ;+rfng tyf ;+ef/;DaGwL kl/b[Zo !&
!=@=!  r''lxP/ hfg] kfgL !*
!=@=@  vfg]kfgL k|0ffnLdf ld6l/Ë !*
!=#  ;+rfng tyf ;+ef/ k'l:tsfsf] cfjZostf !*
!=$  k'l:tsfsf] ljz]if p2]Zo !(
!=%  k'l:tsfsf l;dfx¿ !(
!=^  ;+rfng tyf ;+ef/ gLltsf] cfjZostf !(
@=  /0fgLlt @)
@=!  ;Gbe{ @)
@=@  ;+rfng tyf ;+ef/sf] kl/efiff÷cjwf/0ff @)
@=@=!  ;]jf ;+rfng @)
@=@=@  caoj tyf k|0ffnLsf] ;+ef/ @!
@=#  /fd|f] ;+rfng tyf ;+ef/ /0fgLlt @!
@=#=!  ;+rfng tyf ;+ef/ of]hgfsf] tof/L @!
@=#=@  cfjZos hgzlQmsf] Joj:yf @@
@=#=#  hgzlQmsf] Ifdtf ljsf; sfo{qmd @@
@=#=$  hu]8f kf6k"hf{ / pks/0fx¿ @@
@=#=%  ef}uf]lns ;"rgf k|0ffnLdf cfwfl/t gS;f @#
@=#=^  kfgLsf] n]vfhf]vf -Water Audit_ @#
@=#=&  Joj:yfkg ;"rgf k|0ffnL @#
@=#=*  pmhf{sf] n]vfhf]vf -Energy Audit_ @$
@=#=(  ;jn cfly{s Joj:yfkg @$
@=#=!) vfg]kfgL ;'/Iff of]hgf @$
@=#=!!  cfktsfnsf nflu tof/L @%
@=#=!@  ;+rfng tyf ;+ef/df ;'/Iff @%
@=#=!#  ;f+u7lgs k'gM;+/rgf @%
@=#=!$ clen]vx¿sf] ;ª\u|x @^
#= kfgLsf >f]tx¿ @&
#=!  >f]tx¿ ;+rfng / ;+ef/sf p2]Zox¿ @&
#=@  kfgLsf k|fs[lts >f]tx¿ @&
#=@=!  ;tx >f]tx¿ @&
#=@=@  e"ldut kfgL @&
#=$=  vfg]kfgLsf >f]tx¿df k|b"if0fsf sf/0fx¿ @*
#=%=  kfgLsf >f]tx¿df agfOg] ;+/rgfx¿ @*
#=%=!  ;tx >f]tdf @*
#=%=@  e"ldut >f]tdf @*
$=  kfgLsf] k|;f/0f @(
$=!  p2]Zo @(
$=@  k|;f/0f nfOgsf ef}lts ;+/rgfx¿ @(
$=#  k|zf/0f nfOgdf x'g] ;d:ofx¿ #)
$=#=!  kfOk nfOgaf6 x'g] r'xfj6 #)
$=#=@  eNex¿af6 x'g] r'xfj6 #)
$=#=#  xfjf y'lgP/ x'g] r'xfj6 #)
$=#=$  kfgLsf] r'6fO -Water Hammer_ #)
$=#=%  k|0ffnLsf] cfo' #)
$=#=^  clen]v -/]s8{_ x¿sf] cefj #)
$=$  ;+rfng sfo{ tflnsf -Operation Schedule_ #!
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$=$=!  kfOk tyf lkml6Ëx¿sf] gS;fÍg / hfgsf/L #!
$=$=@  k|;f/0f k|0ffnLsf] lgoldt ;+rfng -;fdfGo cj:yf_ #!
$=$=#  k|;f/0f k|0ffnLsf] c;fdfGo cj:yfdf ;+rfng #!
$=$=$  kfgL k|jfxsf] d"NofÍg -Evaluation of Hydraulic Conditions_ #!
$=$=%  k|;f/0f k|0ffnLdf k]|;/ -rfk_ #!
$=$=^  kfgLsf] u'0f:t/ k/LIf0fsf] nflu gd"gf #@
$=$=&  k|;f/0f k|0ffnLsf] lgu/fgL #@
$=%  dd{t sfo{tflnsf #@
$=^  k|lt/f]wfTds dd{t sfo{tflnsf ##
$=&  kfOk nfOgx¿sf] dd{t ##
$=&=!  d'Vo nfOg km'6\bf ##
$=&=@  kfOkx¿df x'g] x|f; -Iflt_ ##
$=&=#  kfOk nfOgsf] ;kmfO -Flushing snd cleaning_ #$
$=*  r'xfj6 lgoGq0f #$
$=(  clen]v / k|ltj]bg #$
$=!)  k|;f/0f k|0ffnLsf] hfFr ug]{ ;"rL #%
%=  vfg]kfgL k|zf]wg s]Gb| #^
%=!=  kl/ro #^
%=@  lyu|ofpg] (Sedimentation) #^
%=@=!  kl/ro #^
%=@=@ lyu|fpg] 6\ofª\sLsf cjojx¿ (Components of sedimentation basin)  #^
%=@=# lyu|fpg] 6\ofª\sLsf k|sf/–lyu|fpg] 6\ofª\sLsf cfsf/sf lx;fjn] lgDg k|sf/sf x'g ;Sb5g\ . #^
%=@=$  kmf]xf]/ Joj:yfkg -Sludge management_ #&
%=#  ;fbf lyu|fpg] 6\ofÍL (Plain Sedimentation Tank) #*
%=#=! ;fbf lyu|fpg] 6\ofÍLsf lgoldt sfo{x¿ #*
%=#=@ 6\ofÍL ;kmfO ug]{ ljlw #(
%=#=# ;]l8d]G6];g 6\of+sL ;+rfngdf cfO{kg]{ / ;dfwfgsf pkfox¿ #(
%=$  /;fogo'Qm lyu|fpg] 6\ofÍL (Chemical sedimentation Tank) $)
%=$=! hdfj6 tyf lkmFhfj6 (Coagulation and Flocculation) $)
%=$=@ hdfj6 tyf lkmFhfj6sf] p2]Zo $)
%=$=#  k|zf]wg k|lqmofdf ;fdfGotof k|of]u ul/g] /;folgs hdfj6 (Coagulant) $)
%=$=$  hdfj6 /;fogsf] 5gf}6 $!
%=$=% hf/ kl/If0f (Jar test) $!
%=$=^ ld;fpg' (Mixing) $!
%=$=& lkmhfj6 j]l;g ;+rfng (Flocculation Basin operation) $@
%=$=*  hdfj6 – lkmhfj6 k|lqmofut sfo{x¿ $@
%=$=( Floc kl/If0f $#
%=$=!) clen]vg ug]{ (Record Keeping) $%
%=$=!! sf]u'n];g;lxtsf] ;]l8d]G6];g 6\of+sLdf lgoldt sfo{x¿ $%
%=$=!@ ;kmfO ug]{ ljlw $%
%=$=!# ;'/Iffsf nflu Wofg k'¥ofpg' kg]{ s'/fx¿ (Safety consideration)  $%
%=$=!$ aGb ug]{ / vf]Ng] k|lqmofx¿ (Startup and shut down procedures) $^
%=$=!% ;+rfng k|lqmofx¿ (Operating procedures) $&
%=$=!^ clen]v /fVg] (Record Keeping) $&
%=$=!& vf]Ng] tyf aGb ug]{ k|lqmof %)
%=$=!* pks/0f %!
%=% 6\o'a ;]6n/ (Tube Settler) %@
%=%=! 6\o'a ;]6n/ ;+rfngdf lgoldt sfo{x¿ %@
%=%=@ 6\o'j ;]6n/ ;kmf ug]{ ljlw %#
%=%=# 6\o'j ;]6n/x¿df cfpg ;Sg] ;d:of /;dfwfgx¿ %#
%=%=$ ;'/Iffsf pkfox¿ (Safety considerations) %$
%=%=% lvof lgoGq0f (Corrosion control) %%
%=%=^ k|lt/f]wfTds ;+ef/ (Preventive maintenance) %%
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%=^  lkmN6/ KnfG6; %%
%=&=  k"j{ k|zf]wg sfo{ %^
%=&=! /lkmË lkmN6/ (Roughing Filter) %^
%=&=@  /lkmË lkmN6/sf lgoldt sfo{x¿ %^
%=&=#  /lkmË lkmN6/ ;kmfO ug]{ ljlw %&
%=&=$  /lkmË lkmN6/ xfO8«f]lns lSnlgË ug]{ ljlw %&
%=&=% /lkmË lkmN6/ Dofg'on lSnlgË ug]{ ljlw %&
%=&=^ /lkmË lkmN6/ lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿ %*
%=*  :nf] :of08 lkmN6/ (Slow sand fi lter) %(
%=*=!  :nf] :of08 lkmN6/ k|lqmof (Process) %(
%=*=@  :nf] :of08 lkmN6/ lgoGq0f (Filter controls) %(
%=*=#  :nf] :of08 lkmN6/ ;+rfng (Operation) ^)
%=*=$  n]p lgoGq0f (Control of algal growth) ^)
%=*=% kfgLsf] u'0f:t/ (Water Qualit) ^)
%=*=^  :nf] :of08 lkmN6/ lgoldt sfo{x¿ ^)
%=*=&  :nf] :of08 lkmN6/sf] ;kmfO (Filter cleaning) ^!
%=*=*  :nf]:of08 lkmN6/df afn'jf sf6g] ljlw ^@
%=*=( jfn'jf yKg] jf jbNg] (Resanding) ^$
%=*=!) lkmN6/df afn'jf eg]{ ljlw ^%
%=*=!! jfn'jf w'g] sfo{ (Washing of Sand) ^%
%=*=!@ :nf] :ofG8 lkmN6/x¿df cfpg;Sg] ;d:of/ ;dfwfgx¿ ^^
%=*=!# clen]v /fVg] (Record keeping) ^&
%=*=!$ k'/fgf] lkmN6/ KnfG6sf] Ifdtf a9fpg] ^*
%=(  /\oflk8 :of08 lkmN6/ (Rapid sand fi ltration plant) ^*
%=(=!  ¥oflk8 :of08 lkmN6/sf] ;+rfng (Operational procedure) ^*
%=(=@  ¥oflk8 :of08 lkmN6/ lgoldt sfo{x¿ &!
%=(=#  clen]v /fVg] (Record keeping) &@
%=(=$  ¥oflk8 :of08 lkmN6/ ;kmf ug]{ ljlw &@
%=(=%  ¥oflk8 :of08 lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿ &&
%=(=^  ;"rf¿ tyf aGb ug]{ k|lqmof (Start up and shut down procedures) &*
%=(=&  /\oflk8 :of08 lkmN6/sf] :t/f]Gglt (Rapid sand fi ltration plant) *)
%=!)  k|];/ lkmN6/ (Pressure fi lters) *!
%=!)=!  k|];/ lkmN6/sf] kl/ro *!
%=!)=@  k|];/ lkmN6/sf] ;+rfng *!
%=!)=#  ;xof]uL pks/0fx¿ (Support Equipment) *!
%=!)=$  k|lt/f]wfTds ;+ef/ k|lqmof (Preventive Maintenance Procedure)  *@
%=!)=%  ;'/Iff ;DaGwLljifox¿ (Safety considerations) *#
%=!)=^  k|];/ lkmN6/sf] lgoldt sfo{x¿ *#
%=!)=&  k|];/ lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿ *$
%=!! cfog cfbg k|bfg ;'ljwf ;+oGq (Ion Exchange Purifi cation Plants) n] r'g x6fpg] lalw *$
%=!!=! cfog cfbfg k|bfg k|lqmofsf] k|s[lt -:jefj_ *%
%=!!=@ cfog cfbfg k|bfg lkmN6/sf] k'gh{gg (Regeneration) k|lqmof *%
%=!!=# cfog cfbfg k|bfg lkmN6/sf] k'gh{gg k|lqmof  *^
%=!!=$ cfog cfbfg k|bfg lkmN6/sf] /]lhgdf x'g] x|f; *^
%=!!=% cfog cfbfg k|bfg lkmN6/sf] /]lhg x6fpg] / km]g]{ *&
%=!!=^ cfog cfbfg k|bfg lkmN6/sf] /]lhg km]g]{ k|lqmof *&
%=!!=& cfog cfbfg k|bfg lkmN6/sf] /]lhgsf] la;h{g *&
%=!@=  n]p lgoGq0f (Algal control) *&
%=!@=!  n]pn] lgDTofpg] ;d:ofx¿ *&
%=!@=@  /f]syfdsf pkfox¿ (Remedial measures) **
%=!#  Disinfection -lgd{nLs/0f_ **
%=!#=!  kl/ro **
%=!#=@  Snf]l/g];gsf p2]Zo (Chlorination Objectives) **
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%=!#=#  Snf]l/g / Snf]l/go'Qm k4fy{ *(
%=!#=$= Snf]l/g];gsf lsl;dx¿ (Types of Chlorination) (#
%=!#=%= Snf]l/gsf] dfu (Chlorine Demand) ($
%=!#=^ z]if Snf]l/gsf] kl/If0f (Residsual Chlorine Test) ($
%=!#=&  Snf]l/g];gsf] k|efjzflntf (Eff ectiveness of Chlorination) (%
%=!#=*=  Snf]l/gsf] ;'/lIft k|of]u / e08f/0f (Safe Handling and Storage of Chlorine) (^
%=!#=(  Snf]l/g k|of]u ug]{ ljlwx¿ (*
%=!#=!) Snf]l/g];g o'lg6df lgoldt sfo{x¿ (*
%=!#=!@ Snf]l/gsf] ;'/IffTds kIfx¿ (Safety aspects of chlorine) ((
%=!#=!#  Snf]l/g]zg O{sfO{x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿ ((
%=!#=!$ JnLlrË kfp8/af6 lgd{nLs/0f (Disinfection by Bleaching Powder) ((
%=!#=!%  Snf]l/g];g ;DjGwL x/l;fax¿ (Calculations Related to Chlorination) !))
%=!#=!^  3f]nsf] tof/L (Preparation of Solution) !)!
%=!#=!& t/ndf dfqf (Dosing of Solution) / k|of]udf ;fjwfgL !)@
^=  kfgL kf]v/Lx¿ (Reservoirs) !)#
^=!  kfgL kf]v/Lsf] ;+rfng !)#
^=@  ;fdfGo cj:yfdf kfgL kf]v/Lsf] ;+rfng k|lqmofx¿ !)#
^=#  c;fdfGo cj:yfdf kfgL kf]v/Lx¿sf] ;+rfng !)#
^=$  kfgL u'0f:t/ k/LIf0fsf] nflu gd"gf !)#
^=%  kfgL kf]v/Lx¿ ;+rfng tyf ;+ef/sf] of]hgf !)$
^=%=!  ;+rfng k|lqmofx¿ !)$
^=%=@  ;+ef/ k|lqmofx¿ !)$
^=%=#  kfgL kf]v/Lx¿ ;kmfO !)%
^=%=$  hgzlQm / tflnd !)^
^=%=%  hu]8f ;fdfgx¿ / cf}hf/x¿ !)^
^=^  pTkfbs÷cfk"lt{stf{x¿sf] hfgsf/L !)^
^=&  ljj/0fx¿ / k|ltj]bgx¿ !)&
^=&=!  ;+ef/;DaGwL ljj/0f !)&
^=&=@  k|ltj]bgx¿ !)&
^=*  kfgL kf]v/Ldf ul/g] r]s -hfFrx¿_ !)&
&=  ljt/0f k|0ffnL -Distribution System_ !)(
&=!  ljt/0f k|0ffnLsf k|sf/ !)(
&=@  ljt/0f k|0ffnLsf] p2]Zo !)(
&=#  ;fdfGo cj:yfdf ;+rfng !)(
&=$  ljt/0f k|0ffnLdf x'g] ;d:ofx¿sf sf/0fx¿ !!)
&=$=!  b}lgs s]lx 306f kfgL ljt/0f x'g] k|0ffnL -Intermitlent System_ !!)
&=$=@  cfjZos kfgLsf] pknAwtf gx'g' !!)
&=$=#  cfk"lt{ ljGb'x¿df sd k|];/ !!)
&=$=$  kfgLsf] r'xfj6 !!)
&=$=%  cj}w wf/fx¿ !!!
&=$=^  ljt/0f k|0ffnLsf] lj:tf/ !!!
&=$=&  ljt/0f k|0ffnLsf] cfo' !!!
&=$=*  ljj/0fx¿sf] cefj !!!
&=%  ljt/0f k|0ffnL ;+rfng sfo{of]hgf -Operation Schedule_ !!!
&=%=! ljt/0f k|0ffnLsf] gS;fÍg / kfOk lkml6Ëx¿sf] nut ;+sng !!!
&=%=@ ljt/0f k|0ffnLsf] lgoldt ;+rfng !!@
&=%=# c;fdfGo cj:yfdf ljt/0f k|0ffnLsf] ;+rfng !!@
&=%=$ jxfj, k|];/ / kfgLsf ;txx¿sf] gfk !!@
&=%=% jxfj x'Fbfsf] cj:yfsf] d"NofÍg -Evaluation of Hydraulic Condition_ !!@
&=%=^  k|0ffnLdf kfgLsf] k|];/ !!#
&=%=&  u'0f:t/ k/LIf0fsf] nflu kfgLsf] gd'gfx¿ !!#
&=%=*  kfgLsf] sld -Shortage_ ePsf] ;dox¿df Joj:yfkg !!$
&=%=(  ljt/0f k|0ffnLsf] lgu/fgL !!$
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&=^  ;+ef/ sfo{ of]hgf !!%
&=^=!  ;+ef/ sfo{ of]hgfsf lqmofsnfkx¿ !!%
&=^=@  k|lt/f]wfTds ;+ef/ sfo{of]hgf -tflnsf_ !!%
&=&  kfOknfOgx¿sf] ;+ef/ sfo{ of]hgf -tflnsf_ !!^
&=*  r'xfj6 lgoGq0f !!^
&=*=!  wf/f sg]S;gaf6 x'g] r'xfj6 !!&
&=*=@  b]lvg] r'xfj6x¿sf] ljj/0f lbg] k|lqmofx¿ !!&
&=*=#  cb[Zo r'xfj6 kQf nufpg] k|lqmofx¿ !!&
&=(  qm; sg]S;gx¿ !!&
&=(=!  qm; sg]S;gx¿ -Cross Connections_ !!&
&=(=@  Snf]l/g cjz]if k/LIf0f !!*
&=(=#  k|0ffnLsf] sfo{ ;Dkfbg:t/ cg'udg !!*
&=(=$  wf/f sg]S;g af/] lgod !!*
&=!)  ljj/0fx¿ / k|ltj]bgx¿ !!*
&=!!  ljt/0f k|0ffnLsf] hfFr -Checking of Distribution System_ !!(
*= vfg]kfgL u'0f:t/ cg'udg / lgu/fgL !@@
*=! k[i7e"ld !@@
*=@  kfl/eflifs zAbx¿ !@@
*=@=!  k|b"if0f !@@
*=@=@  xfgLsf/s k|b"if0f !@@
*=@=#  lkpgof]Uo kfgL -Potable water_ !@@
*=@=$  ldlnu|fd k|lt ln6/ -ld=u|f÷ln=_ !@@
*=@=%  lkPr -pH_ !@@
*=@=^  ;"Id hLjf0f'x¿ -Microorganism_ !@#
*=@=&  sf]lnkmd{ JofS6]l/of -Coliform bacteria_ !@#
*=@=*  Snf]l/gsf] dfu (Chlorine demand) !@#
*=@=(  vfg]kfgL cfk"lt{ / lgu/fgL ug]{ lgsfox¿ !@#
*=@=!)  vfg]kfgL u'0f:t/ cg'udgsf] nflu ;+:yfut Joj:yf !@$
*=#  vfg]kfgL ;'/Iff of]hgf -Water Safety Plan_ !@$
*=#=! vfg]kfgL ;'/Iff of]hgfsf p2]Zox¿ !@%
*=#=@ vfg]kfgL ;'/Iff of]hgf sfof{Gjog k|lqmof !@%
*=#=# vfg]kfgL ;'/Iff of]hgfsf r/0fx¿ !@^
*=$  vfg]kfgL u'0f:t/ ;'wf/sf] nfflu ul/g] lqmofsnfkx¿ !@*
*=% /fli6«o vfg]kfgL u'0f:t/ dfkb08–@))% !#)
(=  kfOk nfOg dd{t !#!
(=!  e"ldsf !#!
(=@  kfOk nfOg sfd ug{ g;Sg] -failure x'g]_ ljljw sf/0fx¿ -sdhf]/Lx¿_ !#!
(=@=!  kfOkx¿sf] e08f/g / cf];f/ k|;f/ ubf{ x'g] c;/x¿ !#!
(=@=@  kfOkx¿sf] h8fg ubf{ x'g] sdhf]/Lx¿ !#!
(=@=#  kfOkx¿ hf]8\bf hf]gL{df x'g] sdhf]/Lx¿ !#!
(=@=$  df6f]sf] k|s[ltn] ubf{ x'g] Iflt !#@
(=@=%  cGo ljljw sf/0fx¿ !#@
(=@=^  ljleGg k|sf/sf dd{t ug]{ tl/sfx¿ !#@
!)=  kfgL ld6/ -Water Meter_ !#$
!)=! kfgL ld6/ (Water Meter) !#$
!)=@ kfgL ld6/ h8fg ug{'sf] p2]Zo (Objectives of Water Metering) !#$
!)=#  kfgL ld6/sf] lsl;d (Types of Water Meter) !#$
!)=$ kfgL ld6/sf c+ux¿ (Components of Water Meter) !#%
!)=% ld6/sf d'Vo c+ux¿ !#%
!)=^ 3/]n' kfgL ld6/sf] k|flalws ljlzli6 (Technical Specifi cation of Domestic Water Meter) !#&
!)=& kfgL ld6/LËsf] ;kmntf (Success of Water Metering) !#*
!)=* pko'Qm kfgL ld6/sf] 5gf}6 (Selection of Appropriate Water Meter) !#*
!)=( ld6/sf] ;xL h8fg (Proper Installation of Water Meter) !#*
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!)=!) kfgL ld6/sf] ;+rfng (Operation of Water Meter) !#(
!)=!! :df6{ kfgL ld6/sf] ;+rfng, ;Def/ !$)
!)=!@ kfgL ld6/sf] ;+ef/ ljlw (Maintenance Procedure of Water Meter) !$)
!)=!# kfgLsf] ld6/ s;/L k9\g] < (How to Read Water Meter?) !$!
!)=!$ kfgL ld6/ ;+rfngdf x'g] sl7gfO{x¿ -Operating Diffi  culties of Water Meters) !$!
!)=!% kfgL ld6/sf] kl/If0f / dfkfs+g -Testing and Calibration of Water Meter) !$@
!)=!^ kfgL ld6/sf] k|lt:yfkg (Replacement of Water Meter) !$@
!!=  kfgL ljn / To;sf] ;+sng !$#
!!=!  dx;'n lgwf{/0f !$#
!!=@  pkef]Qmfx¿sf] juL{s/0f !$#
!!=#  kfgL dx;'n -z'Ns_ nufpg] tl/sfx¿ !$$
!!=$  kfgLsf] lan p7fpg] k|lqmof !$$
!@=  kDk pks/0fx¿ !$%
!@=!  ;fdfGo kl/ro !$%
!@=@  kDk :6];gsf c+ux¿ -cfjZosx¿_ !$%
!@=#  kDksf lsl;dx¿ !$^
!@=$  kDk ;+rfng !$^
!@=$=!  kDk ;+rfng;DaGwL dxTjk"0f{ a'Fbfx¿ !$^
!@=$=@  cjfl~5t (Undesirable) ;+rfng !$*
!@=$=# kDk rfn' ug]{ ljlw (Starting the Pump) !$(
!@=% kDk pks/0fsf] ;+ef/ !%(
!@=%=!  kDk pks/0fsf] ;+ef/sf] kl/ro !%(
!@=%=@  kDk ;]6sf] ;+ef/sf lsl;d !&)
!@=%=#  kDk ;]6sf] ;'wf/fTds÷cfsl:ds ;+ef/ (Corrective/Breakdown Mainenance) !*(
!@=^  ;f}o{ kDk (SOLAR PUMP) !($
!@=^=!  ;fdfGo kl/ro !($
!@=^=@  ;'/Iff ;fjwfgL !(%
!@=^=#  ;f}{o{ kDk ;+rfng (Operation of Solar Pump) !(^
!@=^=$ dd{t ;+ef/ (Repair and Maintenance) !(&
!@=^=%  ;+efljt ;d:ofx¿ !(*
!@=&  ax'efuLo klDkª :6];g (Multiple Pumping Station) !((
!@=&=!  kl/ro !((
!@=&=@  :jrflnt kDk :6];g -cfk}m cfkm rNg] k|0ffnL_ @)@
!@=*  SCADA k|0ffnL @)%
!@=(  l8h]n h]g]/]6/ (Diesel Generator) @)*
!@=(=!  ;fdfGo kl/ro @)*
!@=(=@  l8hn h]g]/]6/sf] ;+rfng @)(
!#=  ;+rfng;DaGwL ul0ft @!&
!#=!  k[i7e"ld @!&
!#=@  nDjfO{sf] gfk @!&
!#=@=!  nDjfO{sf] d]l6«s OsfO{x¿ @!&
!#=#  cfotgsf] gfk @!*
!#=$  k]|;/ -rfk_ x]8sf] gfk @!*
!#=$=!  x]8nfO{ k|;/df abNbf @!(
!#=%  jfxjsf] gfk -Flow Measurement_ @!(
!#=^  ljB'tLo lx;fj @@)
!#=^=!  lsnf]jf6 -KW_ / x;{ kfj/ -hp_ @@)
!#=^=@  kfj/ -zlSt_, ef]N6]h / s/]G6 @@)
!#=^=#  pmhf{ -Energy_ / zlQm -Power_ @@)
!$= e"ldut kfgLsf ;|f]tx¿sf] ;+ef/ @@!
!$=!  sd ulx/f] e"ldut kfgLsf ;|f]tx¿ (Shallow Groundwater Sources) @@!
!$=@ ulx/f] e"ldut kfgLsf] ;|f]t (Deep Groundwater Source) @@@
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!$=@=!  l8k 6"ojj]n lgdf{0f @@@
!$=@=@  l8k 6"ojj]n ;+rfng / ;+ef/ @@$
!$=#  l8k 6\o"aj]nx¿df eO/xg] ;d:of / ;dfwfg @@&
!$=$  TofluPsf] 6\o"aj]nnfO{ 6fNg]÷aGb ug{] (Plugging Abandoned Wells) @#)
!%= ;+rfng, ;+ef/ tyf dd{t hgzlQmsf] Joj:yfkg @#!
!%=!  klDkª k|0ffnLsf nflu cfjZos hgzlQm @#!
!%=@  u|fle6L jf u'?Tjfsif{0f k|0ffnLsf nflu cfjZos hgzlQm @#@
!%=#  hgzlQmsf] Joj:yfkg @#@
!%=$  hgzlQm, ;]jf:t/ / j[l¢ ljsf; @##
!^=  ljljw kIfx¿ @#$
!^=!  k|0ffnL Joj:yfkg @#$
!^=!=!  pRr txsf] Joj:yfkg @#$
!^=!=@  dWod Joj:yfkg @#$
!^=!=#  ;+rfnsLo Joj:yfkg @#$
!^=@  kfgLsf] n]vfhf]vf -Water Audit_ @#%
!^=@=!  kfgLsf] n]vfhf]vfsf p2]Zox¿ @#%
!^=#  jNs ld6/ -Bulk Meter_ h8fg @#%
!^=$  kfgLsf] n]vfhf]vf / r'xfj6 klxrfg÷lgoGq0fsf kmfObfx¿ @#%
!^=%  pmhf{ n]vfhf]vf / ;+/If0f -Energy Audit and Conservation_ @#^
!^=%=!  pmhf{ n]vfhf]vf ug]{ tl/sf @#&
!^=%=@  pmhf{ ;+/If0f -jrt_ sf pkfox¿ @#&
!^=^  hgzlQm ljsf; -Human Resource Development_ @#&
!^=&  hgr]tgf / pkef]Qmfx¿;Fusf] ;DaGw @#*
!^=&=!  hgr]tgf sfo{qmdsf sfo{If]qx¿ @#*
!^=&=@  pkef]Qmfx¿nfO{ ;Gb]z lbg] tl/sfx¿ @#*
!^=&=#  pkef]Qmfx¿;Fu ul/g] lzi6 Jojxf/ @#(
!^=*  ;'/IffTds sfo{x¿ @#(
!^=*=!  vfgf]kfgL k|0ffnLdf x'g] vt/fsf >f]tx¿ @#(
!^=*=@  JolQmut ;'/Iffsf nflu cfjZos ;fdfu|Lx¿ @$)
!^=(  aflx/af6 ;]jf lng] (Outsourcing) @$)
!^=!)  pkef]Qmf ;+:yfx¿n] ;'wf/ ug'{kg]{ kIfx¿ @$!
!^=!)=! k|fljlws Ifdtfsf ;"rsx¿ @$!
!^=!)=@  cfly{s Ifdtfsf ;"rsx¿ @$!
!^=!)=# ;+:yfut Ifdtfsf ;"rsx¿ @$!
!^=!)=$  ;]jf ;'wf/sf ;"rsx¿ @$!
!&= cfof]hgf ;+rfng tyf ;+ef/ ubf{ ckgfpg' kg]{ k]zfut :jf:Yo tyf ;'/Iff @$@
!&=!  hgzlQmsf] k]zfut ;'/Iff @$@
!&=!=! 6fpsf]sf] ;'/Iff @$@
!&=!=@ cg'xf/ / cfFvfsf] ;'/Iff @$#
!&=!=#  xftsf] ;'/Iff @$#
!&=!=$ lhpsf] ;'/Iff @$#
!&=!=% v'§fsf] ;'/Iff @$#
!&=!=^ sfgsf] ;'/Iff @$#
!&=@  ;+/rgfx¿sf] ;+ef/df cKgfpg' kg]{ ;'/Iff @$$
!&=#  kfO{k dd{tdf ;'/Iff @$$
!&=$  Snf]l/gsf] pkof]udf ;fjwfgL @$%
!&=%  ljB'tLo pks/0fx¿ k|of]u ubf{ ;'/Iff ;fjwfgL @$%
!&=^  ;+ef/ sfo{sf nflu 6'N;x¿sf] 5gf}6 @$^
!&=&  ;+ef/ sfo{sf] nflu pks/0fx¿ dd{t @$&
cg';"lrx¿  @$*–@&)
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;+ef/ tyf dd{t Dofg'jn ;DaGwdf xfd|f] egfO{
t]>f] ;fgfzx/L vfg]kfgL tyf ;/;kmfO{ cfof]hgf cGt/utsf gu/ cfof]hgfx¿sf] lgdf{0f sfo{ ;DkGg eP kZrft 
lgdf{0f Joa;foLx¿4f/f 7]Ssf ;t{sf k|fjwfg cg';f/ ;+ef/ tyf dd{t Dofg'jn tof/ kf/L a'emfPsf lyP . lt 
;+ef/ tyf dd{t Dofg'jnx¿ c+u|]hL efiffdf s+DkgLsf lgb]{lzsfx¿sf] g} ;fef/ tyf cGo ;fdfu|Lx¿sf] ;+sng 
ePsfn] gu/ cfof]hgfsf pkef]Qmf ;ldtLsf kbflwsf/Lx¿ tyf sfo{/t ;]jfdf sfo{/t sd{rf/Lx¿, KnDa/ tyf 
ck|]6/x¿n] a'em\g g;lsg] / k|of]udf gcfpg] vfnsf eP . cfof]hgfsf] lbuf] ;+ef/ / dd{tsf nfuL g]kfnL efiffdf 
g} t}of/ kfl/Psf ;+ef/ tyf dd{t Dofg'jn ePdf ;a} pkef]Qmfau{ / sfo{/t ;fgftxsf sd{rf/Lx¿n] klg cWoog 
u/L pkof]udf Nofpg ;Sg] ePsfn] g]kfnL efiffdf ;+ef/ tyf dd{t Dofg'jn agfpg ;fGble{s x'G5 elg k|lqmof 
k|f/De ePsf] xf] . o;sf nflu lgDgfg';f/sf] ;fgf] k/fdz{ 6f]nL u7g ul/Psf] lyof] . 
!= O{= >L xl/ k|;fb zdf{  – ;+of]hs
@= O{= >L /fd rGb| b]jsf]6f  – vfg]kfgL tyf ;/;kmfO{ la1
#= O{= >L w|'a axfb'/ a:g]t  – On]S6«f]–d]sflgsn la1 
$= O{= >L /fh]z dxh{g  – vfg]kfgL u'0f:t/ tyf k|zf]wg la1
%= O{= >L k|tfk l;+x tft]8  – e"ldut hn;|f]t la1
k/fdz{ 6f]nLn] clj/n ldlxg]t ul/ cf–cfkm\gf] If]qsf] ;fdfu|L ;+sng, c+u|]hL efiffdf t}of/ kfl/Psf ;fdfu|Lx¿sf] 
cWoog u/L n]vg sfo{ z'? u/]sf] lyof] . of] ;+ef/ tyf dd{t Dofg'jn agfpg O{= /fd rGb| b]jsf]6fn] cys ldlxg]t 
ug'{ ePsf] 5 . pxfFn] vfg]kfgL tyf ;/;kmfO{sf caojx¿sf] ;+ef/ tyf dd{tsf] af/]df ;fdfu|Lx¿ vf]h u/L n]vg 
sfo{ ug{' eof] . O{= w|'a axfb'/ a:g]tn] vfg]kfgL tyf 9n Joa:yfkg If]qdf On]S6«f]–d]sflgsn zfvfdf a;L k|fKt ug'{ 
ePsf] l8k6ojj]n ;~rfng tyf dd{t ;DalGw 1fg, cg'ej / ;+sng ;fdfu|Lx¿nfO{ Pp6f k':tssf] cfsf/ lbO{ 
a'lemg] efiffdf ;la:tf/ a0f{g ug'{ ePsf] 5 . To:t} u/L gj k|ltef O{= /fh]z dxh{gn] k|zf]wg s]Gb|x¿sf] ;~rfng, 
;+ef/ tyf dd{t ;DalGw ;fdfu|Lx¿ t}of/ kfg'{ eof] . O{= k|tfk l;+x tft]8n] cfkm\gf] e'dLut hnpkof]u ;DalGw 1fg 
/ cg'ejnfO{ pkof]u ub}{ ;fdfu|Lx¿ ;+sng, laZn]if0f u/L e'dLut hnpkof]u ;DalGw n]vg ug'{ eof] . 

dfly pNn]lvt ;a} ;fdfu|Lx¿ ;+sng u/L ;s];Dd g]kfnL efiffsf zAbx¿ rog u/L w]/} k6s k9L k':tssf/ 
ug]{ sfd O{= xl/ k|;fb zdf{n] ug'{ ePsf] xf] . ;s] ;Dd g]kfndf lgld{t zx/L vfg]kfgL tyf u|fld0f vfg]kfgL 
cfof]hgfx¿df k|of]u ul/Psf caojx¿sf] lbuf] ¿kdf ;+ef/ ug'{sf ;fy} cfjZos kbf{ ;fgfltgf dd{t klg ug{ 
;Sg] agfpg' of] Dofg'jnsf] efjgf /x]sf] 5 . of] Dofg'jn @)&^ ;fnsf] cGt lt/ g} nueu tof/ ePsf] lyof] . 
o:nfO{ pkef]Stf d}qL agfpgsf nflu @)&& ;fn Ho]i7 @@ df ( j6f vfg]kfgL tyf ;/;kmfO{ gu/ cfof]hgfx¿sf 
pkef]Qmf ;ldtLsf cWoIf÷pkfWoIf tyf Joa:yfksx¿ ;dIf laB'lto dfWodaf6 Dofg'jnsf] kf08lnlk k7fO{ 
cWoog ug{ nufO{ ldtL @)&& ;fn Ho]i7 @* ut] laB'lto ldl8ofsf6} k|:tlts/0f / /fo ;'emfj ;+sng u/L pQm 
/fo ;'emfj cg';f/ s]lx a'bfx¿ yk36 ug{] tyf efiffut ;'wf/ ug]{ sfo{ klg ul/Psf] lyof] . 

of] ;+ef/ tyf dd{t Dofg'jn cWoog u/L ;'wf/ / kl/dfh{gsf nfuL cfof]hgfsf tTsflng cfof]hgf lgb]{zs >L 
laBfgfy e§/fO{, cfof]hgf lgb]{zs >L /fd s'df/ >]i7, cfof]hgf pk–lgb]{zs >L gf/fo0f k|;fb cfrfo{, cfof]hgf 
pk–lgb]{zs >L las]z awfgyfF5]n] cd'No ;'emfjx¿ k|bfg ug{ ePsf] lyof] . 

k|sfzgsf nfuL ah]6sf] Joa:yf ldnfpg lanDa ePsfn] k|sfzg sfo{ s]lx l9nf] x'g uPsf] 5 . vfg]kfgL tyf 
;/;kmfO{ If]qdf g]kfnL efiffdf g} ;+ef/ tyf dd{t Dofg'jn agfpg] of] klxnf] k|of; xf] . k7g ubf{ s'g} s'g} zAbx¿ 
cK7of/f klg nfUg ;Sb5g tyfkL k|rngdf Nofpb} ubf{ oLg} zAbx¿n] ;fdflhs dfGotf u|x0f ub{5g . o; If]qdf 
sfo{/t ;a} txsf sd{rf/Lx¿, :jod;]jsx¿, pkef]Qmf ;ldtLsf kbflwsf/Lx¿n] cWwog u/L o:nfO{ Joaxf/df 
k|of]udf NofPsf v08df lgld{t cfof]hgfx¿ s]lx xb ;Dd lbuf] agfpg lgZro g} d2t k'Ug] cfiff ul/Psf] 
5 . Joaxf/df k|of]udf Nofpb} ubf{ dxz'; ul/Psf sld sDhf]/Lx¿nfO{ vfg]kfgL tyf 9n Joa:yfkg ljefu 
cGt/utsf] zx/L vfg]kfgL tyf ;/;kmfO{ cfof]hgf Joa:yfkg sfof{nodf hfgsf/L u/fOPdf csf]{ ;+:s/0f 
k|sfzg ubf{ ;Rofpg d2t klg k'Ug] cfiff ul/Psf] 5 . o:nfO{ ;b'kof]u ug{ ;a}df ;lago cg'/f]w 5 . 

k|fyL{ 
vfg]kfgL ;+ef/ tyf dd{t Dofg'jn 
tof/L k/fdz{ 6f]nL
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e"ldsf

g]kfndf PlzofnL ljsf; a}+s, g]kfn ;/sf/, gu/ ljsf; sf]if / :yfgLo hn pkef]Qmf ;+:yfx¿sf] 
;+o'St k|of; / nufgLdf ;x/L If]q, cw{ ;x/L If]q tyf gu/pGd"v If]qx¿df vfg]kfgL cfk"lt{ ug{ 
;fgf ;x/L vfg]kfgL tyf ;/;kmfO cfof]hgfx¿sf] ef}lts k"jf{wf/ ljsf; Pj+ ;]jf ;+rfng x'g 
yfn]sf] ;f+9] @ bzs gf3L;s]sf] 5 . o; qmddf klxnf], bf];|f] / t];|f] ;fgf ;x/L vfg]kfgL tyf 
;/;kmfO cfof]hgf klg lgdf{0f ;DkGg cj:yfdf cfO{ k'u]sf] 5 . ;fy}, g]kfn ;/sf/ vfg]kfgL 
dGqfno, vfg]kfgL tyf 9n Joj:yfkg ljefu, ;fgf ;x/L vfg]kfgL cfof]hgf sfof{Gjog OsfO{ 
dfkm{t gof+ ;x/L vfg]kfgL tyf ;/;kmfO cfof]hgf, ;+3Lo ;/sf/sf] dftxtdf sfof{Gjogdf cfpg] 
cj:yfdf /lx tof/L r/0fsf sfo{x¿ tbf?stfsf ;fy eO{ /x]sf 5g\ .

klxnf], bf];|f] / t];|f] ;fgf ;x/L cfof]hgfx¿sf] lgdf{0f ;DkGg eP kZrft\ :yfgLo pkef]Qmf 
;+:yfx¿nfO{ ;]jf ;+rfngsf] lhDd]jf/L lbOPsf]df sltko cfof]hgfx¿df ;]jf ;+rfng, dd{t 
;+ef/sf] l:ylt ;Gtf]ifhgs b]lvPsf] 5}g . o;f] x'g'df ljljw sf/0fx¿ 5g\ h:t} u'0f:t/Lo 
lgdf{0fdf sld, pkef]Qmf ;+:yfsf ;]jf ;+rfngsf] lhDdf kfPsf k|fljlwsx¿nfO{ dd{t ;+ef/af/] 
Go"gtd hfgsf/L x'g', plgx¿sf] Ifdtf ljsf;sf] nflu kof{Kt sfo{qmdx¿ ;+rfng gx'g', pknAw 
;fdfu|Lx¿ clwsf+z c+u|]hL efiffdf x'g', lgdf{tf sDkgLx¿n] agfP/ lbOg] gS;f -As Built 
Drawing_ / ;+rfng tyf ;+ef/ k'l:tsf -Operation and Maintenance Manual_ x¿ 
ljifo j:t'sf] lx;fan] kof{Kt / pko'Qm gx'g'sf] ;fy} oGq Pj+ pks/0fx¿sf] ;DaGwdf pTkfbs 
sDkgLx¿n] lbg] k'l:tsfx¿ Dffq ;dfj]z x'g' cflb . 

o:tf kl/l:yltsf] ;fdgf u/L / vfg]kfgL ;]jf k|jfxnfO{ k|efjsf/L, e/kbf]{, u'0f:t/Lo Pj+ 
pkef]Qmfx¿sf] k"0f{ ;Gt'i6L k|fKt x'g] agfpg ;+rfng tyf ;+ef/ k'l:tsf g]kfnL efiffdf agfpg] 
;fy} o; k'l:tsfsf dxTjk"0f{ ljifo j:t'x¿ lgdf{tf sDkgLn] cfufdL cfof]hgfx¿sf] ;+rfng 
Pj+ ;+ef/ k'l:tsf ;dfj]z ug]{ Joj:yf ldnfpg ;xh ug{ / cfof]hgf sfof{Gjog OsfO{nfO{ ;d]t 
;Gbe{ ;fdfu|Lsf] ¿kdf pknAw u/fpg] clek|fon] of] k'l:tsf tof/ kfl/Psf] 5 .

of] k'l:tsf l8hfOg k'g/fjnf]sg tyf k|fljlws k/LIf0f k/fdz{bftfsf] 6f]nL k|d'vsf] ;+of]hsTjdf 
vfg]kfgL tyf ;/;kmfO lj1 -WSSE_, On]S6«f]d]sflgsn lj1 -EME_, kfgL k|zf]wg lj1 
-WTE_, xfO8«f]lhof]nf]lhsn lj1 -HGE_ ;fy} cGo ;xof]uLx¿sf] 6f]nLn] tof/ kf/]sf] 
xf] . 6f]nLnfO{ $ dlxgf leq sfo{ ;DkGg ug{ sfo{ ljj/0f -Terms of References –TOR_ 
lbOPsf]df ;dod} 6f]nLn] sfo{ ;Dkfbg u/]sf] 5 . 

of] k'l:tsf vfg]kfgL k|0ffnLsf] ;Dklt dflnsx¿ -Asset Owner_, ;]jf k|bfosx¿, 
Joj:yfksx¿, k|fljlwsx¿, k/fdz{bftfx¿, ;/sf/L of]hgfsf/x¿, lgdf{0f Jofj;foLx¿ cflbnfO{ 
pkof]uL l;¢ x'g] ljZjf; lnOPsf] 5 . 
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cWofo— !

!= vfg]kfgL tyf ;/;kmfO If]q

!=! kl/ro

;+3Lo nf]stflGqs u0ftGq g]kfnsf] ;+ljwfg —@)&@ n] vfg]kfgL / ;/;kmfOsf] ;]jf pkof]u ug{ 
kfpg' gfu/Lssf] df}lns xssf] ¿kdf :yflkt u/]sf]n] /fHosf] cfˆgf] bfloTj k'/f ug]{ u/L ;+3Lo, 
k|b]lzs / :yfgLo ;/sf/x¿sf sfo{;"lrx¿, cfwf/x¿ / sfo{Ifqx¿ to ul/Psf] 5 . ;fgf ;x/L 
vfg]kfgL tyf ;/;kmfO cfof]hgf ;+3Lo ;/sf/sf] If]qflwsf/ leq /x]tf klg ;]jf ;+rfng Pj+ 
;+ef/sf] bfloTj :yfgLo pkef]Qmf ;+:yfx¿df /x]sf] 5 . ;+j}wflgs Joj:yf h] ePtf klg s]lGb|o, 
k|fb]lzs / :yfgLo ;/sf/x¿åf/f ;DktLsf] :jldTj u|x0f u/L lgods lgsfo eP/ ;]jf ;+rfng / 
;+ef/df ;xhLs/0f ug]{ df}h'bf Joj:yfx¿nfO{ kl/dfh{g ub}{ :yfgLo pkef]Qmf ;+:yfx¿;Fu ;xsfo{ 
u/L ;]jf ;+rfng ug{ h?/L 5 . lgdf{0f sfo{sf] nflu ;/sf/L cg'bfg, j}b]lzs ;xof]u, gu/ ljsf; 
sf]ifsf] C0f Pj+ pkef]Qmfx¿sf] of]ubfg /x]tf klg ;+rfng Pj+ ;+ef/df eg] pkef]Qmf ;+:yfx¿sf] 
Psn nufgL /x]sf] o; cj:yfdf pko'Qm ;+rfng Pj+ ;+ef/ dfkm{t vfg]kfgLsf] ;]jf ldtJooL 
-Effi  cient_ / k|efjsf/L -Eff ective_ agfpg' kg]{ r'gf}tLx¿n] ubf{{ ;+rfng Pj+ ;+ef/df al9 
Wofg hfg h?/L b]lvG5 cGoyf ef}lts k"jf{wf/df x'g] k"+hL nufgL lg/y{s x'g] cj:yf ljwdfg 
/xG5 . ;x/L ;fy} u|fdL0f If]qx¿df klg cfof]hgfx¿sf] lbuf]kgf / ;"rf¿kgf Hofb} k]lrnf] jGb} 
uPsf] 5 . 

!=@ ;+rfng tyf ;+ef/ ;DaGwL kl/b[Zo

;+rfng Pj+ ;+ef/sf dxTjk"0f{ kIfx¿df kof{Kt Wofg lbg g;Sbf k|0ffnLx¿ rfF8} lju|g], l8hfOg 
cjlw cufj} k|0ffnLsf cjojx¿ -l;len ;+/rgfx¿, kDk, pks/0f cflb_ t'?Gt km]g'{ kg]{, 7"nf] 
dd{t ;d]t g} ug'{kg]{ cj:yf klg ;[hgf ePsf] 5 . o;n] 7"nf] k"FhL nufgL x'Fbfx'Fb} klg vfg]kfgL / 
;/;kmfOsf] ;]jf ;'rf? / e/kbf]{ agfpg ;lsPsf] 5}g . o;sf k5fl8 s]lx sf/0fx¿ 5g\ . h:t} M

-!_ sltko cj:yfdf cg'ko'St l8hfOg

-@_ lgdf{0f u'0f:t/df sld sdhf]/Lx¿

-#_ ;+rfng tyf ;+ef/ sf]ifsf] ckof{Kttf

-$_ k|0ffnLsf] lgdf{0f kZrft\sf] 8«OË, ;"rgf / tYofÍsf] cefj

-%_ bf]xf]/f] lhDd]jf/L

-^_ tflnd k|fKt hgzlQmsf] sld

-&_ k|lt/f]wfTds ;+ef/sf] sld

-*_ cg'udg, d"NofÍg / pTk|]/0ffsf] sld

-(_ ;d'bfodf k"jf{wf/sf] dxTjaf/] sdhf]/ ;f]r
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-!)_ vfg]kfgL k|0ffnLdf kfgLsf] r'xfj6

-!!_ ;/n¿kdf a'lemg] ;+rfng tyf ;+ef/ k'l:tsfsf] cefj

-!@_ tTsfn kfpg' kg]{ ;"rgfsf] sld

-!#_ pkef]Qf ;ldtLsf kbflwsf/Lx¿sf] tflnd tyf Ifdtf clea[l4sf] sdL / cGo .

vfg]kfgL k|0ffnLx¿df kfgL klDkË / k|zf]wgdf cTolws phf{ vkt x'g], ;+rfng tyf ;+ef/ ug]{ 
hgzlQmdf klg pNn]Vo /sd vr{ x'g] ;fy} cGo vr{x¿ -b}lgs pkef]Uo ;fdfu|Lx¿, kf6k"hf{ tyf 
;+/rgfx¿sf] dd{t ;+ef/ Pj+ k|lt:yfkg vr{_ klg geO{ gx'g] x'Fbf kfgL dx;'n -/fhZj_ n] ;+rfng 
tyf ;+ef/ vr{ wfGg d'l:sn kl/ /x]sf] klg kfOPsf] 5 . ;fy}, Go"gtd kfgL dx;'n tf]Sg] k|j[lQ / 
cTolws kfgLsf] r'xfj6n] klg :t/Lo ;]jf k|jfxdf r'gf}ltx¿ yk]sf] 5 .

!=@=! r''lxP/ hfg] kfgL

Vffg]kfgL k|0ffnLdf OG6]s, d'n k|;f/0f nfOg, k|zf]wg s]Gb|x¿, ljt/0f k|0ffnL, 3/fo;L sg]s;g, 
l/he{jfo/x¿, klDkË nfOgx¿, eNe tyf cGo cjojx¿af6 r'lxP/ v]/ hfg] kfgL cTolws x'g] 
x'Fbf k|0ffnLsf] ;kmn ;]jf ;+rfng ug{ o;sf] lgoGq0f h?/L 5 . v]/ hfg] kfgL sd ug]{, r'xfj6 
lgoGq0f ug]{ tyf k|lt/f]wfTds ;+ef/ ug]{ sfo{ ;+rfng tyf ;+ef/sf] dxTjk"0f{ c+u x'g' kb{5 . 
h;n] pNn]Vo kfgLsf] kl/df0f a9fpF5, ;+efJo k|b"if0f /f]syfd u5{, ljt/0f k|0ffnLdf kfgLsf] rfk 
;'wf/ u5{, cGttf]uTjf ;]jf k|bfossf] /fhZj j[l¢ x'g uO{ cfTd lge{/tf a9\5 .

!=@=@ vfg]kfgL k|0ffnLdf ld6l/·

kfgLsf] pkof]u ;dlrt¿kdf ug{ / v]/hfg] kfgL Go"lgs/0f ug{ vfg]kfgL k|0ffnLdf ld6l/Ë hlt 
;Sof] w]/} ug'{ kb{5 . o;n] kfgLsf] cfly{s d"No -Economic Pricing_ sfod ug{ ;d]t ;xof]u 
k'/\ofpF5 . ;]jf k|bfos cfkm+}n] ld6/ vl/b u/L h8fg ug{ ;s]df pkef]Qmfx¿af6 ld6/ ljufg]{ 
-Tempering of Meters_ k|s[lt sd ug{ ;lsG5 . o;n] kfgL dx;'n ;+sngnfO{ j9fjf lbG5 . 
ld6/x¿ If]qLo k|of]uzfnfx¿df -O6x/L, e/tk'/, kf]v/f, g]kfnu+h, wgu9Ldf_ k/LIf0f÷:tl/s/0f 
-Calibration_ u/fpg' kb{5 . pkef]Qmfx¿sf] ld6/ vl/bdf l;wf÷k|ToIf kx'FrnfO{ Go"lgs/0f ug'{ 
kb{5 . 

!=# ;+rfng tyf ;+ef/ k'l:tsfsf] cfjZostf

o;sf] cfjZostf w]/} cufl8 dx;'; ePtf klg xfnsf] ;Gbe{df cfP/ ;]jf k|bfosx¿sf 
-pkef]Qf ;ldtLx¿sf_ :yfgLo hgzlQmnfO{ ;Lk / 1fg lbg tyf ;]jf k|bfos cfkm+}n] cfˆgf] 
k|0ffnLsf] cfkm}+ ;+rfng tyf ;+ef/ lgb]{lzsf lgdf{0f ug{ / lgdf{0f Jofj;foLx¿n] k'l:tsf agfpFbf 
o;nfO{ ;Gbe{ ;fdfu|Lsf] ¿kdf k|of]u ug{ pkof]uL xf];\ eGg] x]t'n] o;sf] cfjZstf tof/L ul/Psf] 
xf] . ;dodf g} vfg]kfgL k|0ffnLsf ljleGg caojx¿sf] plrt /]vb]v / Joal:yt ;+rfng, ;+ef/ 
u/]df ;]jf k|jfx k|efjsf/L xg] / cfof]hgfn] nfdf] ;do;Dd ;]jf lbg ;Sg] ck]Iff ul/Psf] 5 . 
o;n] ;]jf k|jfxnfO{ pkef]Qmfx¿sf] k"0f{ ;Gt'i6L ldNg] u/L ;+rfng ug{ ;xof]u k'/\ofpg] ck]Iff 
ul/Psf] 5 . 
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!=$ k'l:tsfsf] ljz]if p2]Zo

;]jf k|bfosx¿sf b}lgs ;]jf ;+rfngdf k|ToIf ;+nUg x'g] hgzlQmx¿sf] Joj:yfksLo, k|fljlws 
/ ;+rfnsLo Ifdtfsf] ;jnLs/0f u/L ;j{:jLsfo{ u'0f:t/, kl/df0f, lbuf]kgf, e/kbf]{kgf / ;'ne 
vfg]kfgL ;]jf k|jfx ug{sf] nflu of] lgb]{lzt Pp6f dxTjk"0f{ b:tfj]hsf] ¿kdf ;xof]u ldnf];\ eGg] 
x]t'n] of] k'l:tsf tof/ kfl/Psf] 5 . ;fy}, Joj:yfksx¿, gLlt lgdf{tfx¿ Pj+ cfd pkef]Qmfx¿n] 
;d]t o;nfO{ ;Gbe{ ;fdfu|Lsf] ¿kdf pkof]u u/L nfe lng ;Sg] 5g\ .

!=% k'l:tsfsf l;dfx¿

of] k'l:tsf ;]jf k|bfos / pgLx¿sf hgzlQmsf] nflu Pp6f lgb]{lzsf -Guidelines_ sf] ¿kdf 
dfq /x]sf] 5 . o;n] k|0ffnLx¿sf] ;+rfng tyf ;+ef/df k|efjsf/Ltfsf] ;'lglZrttfug{ d2t 
ub{5 . of] k'l:tsf pknAw ;Gbe{ ;fdfu|Lx¿sf] cWoog / lj1x¿sf] cg'ejsf] cfwf/df tof/ 
kfl/Psf] 5 . o;nfO{ cWoog u/L ;]jf k|bfosx¿n] cfˆgf] cfof]hgfsf] ljlzi6tfdf 9fnL cf–
cfˆgf] k'l:tsf tof/ ug{ ;Sg]5g\ . of] k'l:tsf ;dosf] dfu cg';f/ ;+zf]wg x'g ;S5 . ljutsf 
k'l:tsfx¿nfO{ o;n] k|lt:yfkg ub}{g cyf{t\ of] Pp6f dxTjk"0f{ yk b:tfj]h dfq xf] . 

!=^ ;+rfng tyf ;+ef/ gLltsf] cfjZstf

vfg]kfgL tyf ;/;kmfO If]qsf k|0ffnLx¿sf] ;+rfng / ;+ef/ ;DaGwL 5'§} gLltsf] cfjZostf 
dx;'; eO/x]sf] 5 . o; gLlt th'{df / sfof{Gjog gx'Fbf;Dd o;} k'l:tsfnfO{ lgb]{zs b:tfj]hsf] 
¿kdf k|of]u ul/g] 5 . 
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cWofo—@

@= /0fgLlt

@=! ;Gbe{

sdhf]/ ;+rfng tyf ;+ef/sf] sf/0f 7"nf] nufgLdf lgdf{0f ;DkGg ePsf sltko ;fgf ;x/L 
vfg]kfgL tyf ;/;kmfO cfof]hgfx¿n] pkef]Qmfx¿nfO{ k|efjsf/L ;]jf k|bfg ug{df sld 
sdhf]/Lx¿ c;kmn /x]sf tYox¿ xfd|f] dfem 5g\ . o;n] 7"nf] nufgL lg/y{s x'g'sf] ;fy} 
k|0ffnLx¿sf cjojx¿sf] dd{t ;'wf/, k|lt:yfkg ug{ klg yk 7"nf] nufgL j]xf]g'{ k/]sf] jfWotf 
xfdL;Fu 5 . ;fy}, k|0ffnLsf cjojx¿ eTsg]–lju|g] -Damage_ x'g], 6'6km'6 -Breakdown_ 
x'g] h:tf ;d:ofx¿n] ;]jf k|jfx cj?¢ x'g] / /fhZj ;+sngdf ;d]t k|lts"n c;/ k/Ls]xL ;]jf 
;+rfnsx¿÷;]jf k|bfosx¿÷:yfgLo pkef]Qmf ;+:yfx¿ cfly{s b[li6n] cfTd lge{/ x'g g;s]sf 
pbfx/0fx¿ klg gePsf xfOgg\ . ;fy} xfd|f] ;Gbe{df ;+rfng / ;+ef/sf] ljifonfO{ pNn]Vo dxTj 
glbPsf] cj:yf ;d]t ;dfhdf ljBdfg /x]sf] 5 . o; ;DaGwL d'Vo d'åfx¿ kl/If]b !=@ -;+rfng 
tyf ;+ef/;DaGwL kl/b[Zo_ df ;d]t lj:t[tLs/0f ul/Psf] 5 . 

@=@ ;+rfng tyf ;+ef/sf] kl/efiff÷cjwf/0ff

;d'bfo :t/sf hgzlQmx¿df sltko cj:yfdf ;+rfng / ;+ef/af/] b'ljwf Pj+ e|dk"0f{ wf/0ffx¿ 
kfOg] u/]sf]n] ltgLx¿sf] kl/efiff pNn]v u/Lg' ;fGble{s 7fgL tn k|:t't ul/Psf] 5 .

@=@=! ;]jf ;+rfng

OlGhgLol/Ë cy{df eGbf ;+rfng eg]sf] k|0ffnLsf cjojx¿, c+ux¿, ;+/rgfx¿, pks/0fx¿, 
d];g/Lx¿÷ oGqx¿ 3+6f} jf lbgx'F lgjf{w ;+rfng u/L kfgL pTkfbg tyf k|zf]wg u/L pkef]Qmfx¿nfO{ 
vfg]kfgL ;]jf k|jfx ug'{ xf] . o;/L ;]jf k|jfx ubf{ lglZrt :t/ -Standard_ ;b}j sfod ug'{ 
kb{5 . vfg]kfgL k|0ffnLsf] :t/sf] af/]df s'/f ubf{ # j6f tf]lsPsf :t/ eGbf sd gx'g] u/L ;]jf 
;+rfng ug'{ kb{5 . # :t/x¿ h;nfO{ Integrety -:t/_ egL tn pNn]v ul/Psf] 5 . 

-!_ hnLo cljefHotf -Hydraulic Integrety_M o; cGtu{t k|0ffnLn] ljleGg ljGb'x¿df 
l8hfOg cg'¿k lbg ;Sg] kfgLsf] k|jfx -flow_ / rfFk -pressure_ ;Demg' kb{5 .

-@_ kfgLsf] u'0f:t/ cljefHotf -Water Quality Integrety_M o;n] k|0ffnLaf6 tf]lsPsf] 
vfg]kfgL u'0f:t/ -/fli6«o vfg]kfgL dfkb08÷u'0f:t/_ cg'¿ksf] ;]jf x/]s pkef]Qmfx¿n] 
kfpg' kg]{ ljifodf hf]8 lbG5 .

-#_ ef}lts cljefHotf -Physical Integrety_M o;sf] cy{ x'G5 k|0ffnLn] tf]lsP cg';f/sf] 
sfd ug{ c8/ ¿kdf ;Ifd /xG5 / k|0ffnLdf ePsf] kfgLnfO{ jfXo hf]lvdx¿af6 arfpF5, 
k|0ffnL ;a} 7fpFdf c6'6 -6'6km'6 ljgfsf] _ x'G5 . 

dflysf tLgj6} :t/x¿sf] ;dli6ut¿k eg]sf] k|0ffnLsf] cljefHotf -System Integrety_ 



21vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

xf] h'g cj:yfdf k|0ffnLn] cfˆgf] p2]Zo k"/f ug]{ ;'lglZrttf k|bfg u5{ . xfdL sxfF 
o;af/] n]vfhf]vf g} gx'g] k|j[lQ /x]sf]n] ;]jf k|bfosx¿ o; af/]df lqmofzLn x'g' h?/L 
b]lvG5 . ;+rfng eg]sf] b}lgs tflnsfjå ¿kdf ul/g] lqmofsnfk xf] . 

@=@=@ caoj tyf k|0ffnLsf] ;+ef/ 

;+ef/ eg]sf] k|0ffnLsf ;+/rgfx¿, oGqx¿, pks/0fx¿ / cGo ;'ljwfx¿nfO{ pko'Qm sfo{ 
cj:yfdf -Optimum Working Order_ /fVg' xf] . k|lt/f]wfTds ;+ef/, ;'wf/fTds ;+ef/, 
d];g/Lx¿sf] oflGqs ;dfof]hg÷:t/Ls/0f Pj+ of]hgfj¢ ;+ef/ o; cGtu{t kb{5g\ . k|0ffnLnfO{ 
h:tf] cj:yfdf rnfpg' kg]{ xf], /]vb]v k'¥ofpg' kg]{ xf] ;f]lx cg'¿k u/]df dfq pko'Qm ;+ef/ ePsf] 
dflgG5 . w]/} h;f] cj:yfdf ul/g] dd{tx¿, k|lt:yfkgx¿ / q'6Lx¿ ;Rofpg] sfo{nfO{ ;+ef/df 
;dfj]z u/Lb}g, /fd|/L ;+ef/ u/\of] eg] dd{t ug'{kg]{ cj:yfnfO{ sd ug{ ;lsG5, lsgls ;+ef/n] 
k|0ffnLnfO{ pko'Qm sfo{ cj:yf -Optimum Working Order_ df /fVb5 . 

@=# /fd|f] ;+rfng tyf ;+ef/ /0fgLlt

/fd|f] ;+rfng tyf ;+ef/sf] nflu rflxg] Go"gtd s'/fx¿ oL x'g ;S5g\ .  h:t}M

-!_ ;+rfng tyf ;+ef/ of]hgfsf] tof/L

-@_ cfjZos hgzlQmsf] Joj:yf

-#_ hgzlQmsf] Ifdtf ljsf; sfo{qmd

-$_ lgoldt r]s hfFr, ;kmfO{, df]ljn tyf lu|hLË cflb .

-%_ hu]8f kf6k"hf{ / pks/0fx¿

-^_ ef}uf]lns ;"rgf k|0ffnL -Geographical Information System—GIS_

-&_ kfgLsf] n]vfhf]vf -Water Audit—WA_ / r'xfj6 lgoGq0f sfo{of]hgf 

-*_ Joj:yfkg ;"rgf k|0ffnLsf] clen]v

-(_ phf{sf] n]vfhf]vf -Energy Audit—EA_ / jrtsf] nflu sfo{ of]hgf

-!)_ ;jn cfly{s Joj:yfkg k|0ffnLsf] :yfkgf

-!!_ vfg]kfgL ;'/Iff of]hgf -Water Safety Plan—WSP_ sf] sfof{Gjog

@=#=! ;+rfng tyf ;+ef/ of]hgfsf] tof/L

k|0ffnLsf dxTjk"0f{ ;+/rgfx¿ -OG6]s, k|;f/0f nfOg, kfgL k|zf]wg OsfO{x¿, kfgL 6+sLx¿, 
ljt/0f k|0ffnL, kDk, cGo pks/0fx¿_ sf] b}lgs, ;fKtflxs, dfl;s, rf}dfl;s, cw{ jflif{s jf 
jflif{s¿kdf ul/g] lgoldt sfo{x¿, r]s–hfFrx¿, cjnf]sgx¿sf] k|lqmof ;lxt ;+rfng tyf 
;+ef/ of]hgf agfpg' kb{5 . kDk, h]g]/]6/, eNe, ld6/, Kofgnjf]8{, 6«fG;km/d/ cflbsf] ;+rfng 
tyf ;+ef/ sfo{ of]hgfdf pTkfbsx¿n] tf]s]sf ljifox¿sf] nflu /]vb]v ug'{ kg]{ cGt/fnnfO{ 
b[i6Lut u/L sfo{of]hgf agfpg' kb{5 . oL sfo{x¿ ug{ ;]jf k|bfosn] cfˆgf] cfjZostf cg';f/sf 
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k|fljlws hgzlQmx¿ -OlGhlgo/, ck/]6/, On]lS6«l;og, d]sflgS;, ld6/ l/8/, l/s8{ lsk/ cflb_ 
nfO{ :ki6 sfo{ ljj/0f -Job Description_ lbg'kb{5 . s'gs'g sfo{ s'g hgzlQmaf6 x'G5 eGg] 
s'/f pgLx¿nfO{ ;'kl/j]If0f tyf d"NofÍg ug]{ hgzlQmnfO{ r]sln:6 ;lxt pknAw u/fpg' kb{5 . 
r]sln:6df vf;u/L OsfO{ut ¿kdf ug{ cfjZos sfo{x¿, ltgLx¿sf] sfo{ ug]{ ;do, lhDd]jf/ 
hgzlQm / oL sfo{x¿sf] cfjZostf :ki6 kfl/g' kb{5 . o;/L tof/ ul/g] ;+rfng tyf ;+ef/ 
of]hgf g} k|0ffnLsf] k|efjsf/L ;]jf ;+rfngsf] k"j{ zt{ x'g ;S5 .

@=#=@ cfjZos hgzlQmsf] Joj:yf

cfˆgf] k|0ffnL ;tx ;|f]taf6 xf] ls e"ldut ;|f]taf6 xf] jf ;|fx ;|f]taf6 u|fle6L k|0ffnL xf] ls klDkË 
k|0ffnL xf] < ;fy} lg/Gt/ ¿kdf @$ 306f kfgL ljt/0f k|0ffnL xf] < jf cf+lzs ljt/0f k|0ffnL 
-Intermittent System_ xf] < eGg] cfwf/df ;]jf k|bfosn] cfkm"nfO{ cfjZos kg]{ hgzlQm 
to ug'{ kb{5 . o;f] u/L /xFbf k|0ffnLsf] cfsf/ k|sf/n] klg hgzlQmsf] cfjZos ;+Vof lgwf{/0f 
ub{5 . ;fgf ;x/L cfof]hgfx¿df k|rlnt Joj:yf cg'¿k ck/]6/, d]sflgS;, On]lS6«l;og, nfOg 
Dofg, l/s8{ lsk/ cflb hgzlQmx¿ cfˆgf] cfjZostf cg';f/ /fVg' kb{5 . ;fdfGotof !))) 
lghL wf/fsf] nflu #–% hgf hgz;lStdf ga9\g] u/L kof{Kt hgzlQm /fVg' kb{5 . hgzlQm /fVbf 
e/;s :yfgLo / nfdf] ;do;Dd k|0ffnLdf /x]/ of]ubfg lbg ;Sg] JolStx¿sf] klxrfg x'g h?/L 
5 . hgz;lStsf] Joa:yfkg ubf{ s;}sf] k|efjdf gkl/ :jR5 lx;fjn] k|ltZkwf{ u/fP/ pRr 1fg 
tyf Ifdtf ePsf JolStx¿ ;]jfdf k|j]z u/fpg] ;fy} ltgLx¿sf] d"NofËg, sfo{ laefhg tyf 
a9'jf klg lgZkIf / kf/bzL{ x'g' kb{5 .

@=#=# hgzlQmsf] Ifdtf ljsf; sfo{qmd

k|0ffnLsf] ;+rffng tyf ;+ef/df ;+nUg x'g] hgzlQmx¿nfO{ lg/Gt/ ¿kdf ;dofg's"n x'g] u/L 
k|ljlws tflndx¿, 5f]6f] sf];{x¿ -sfo{qmdx¿_, cjnf]sg e|d0fx¿, Joj:yfksLo tflndx¿ 
cflbsf] dfWodaf6 bIf / Ifdtfjfg agfpg' kb{5 . o;af6 k|0ffnLx¿ ;kmn ;+rfng x'g'sf] ;fy} 
pgLx¿df sfd k|lt pTk|]/0ff / k|lta¢tf hufpg klg ;lsG5 . ;]jf k|bfosx¿n] cf–cfˆgf] 
cfjZostf klxrfg u/L jflif{s Ifdtf ljsf; sfo{qmd th'{df u/L sfof{Gjog ug{ h?/L 5 . 
o; sfo{sf] nflu ;]jf k|bfosx¿ cfkm+}n] sfo{:yndf jf cGo /fd|f gd'gf ;fljt ePsf ;]jf 
k|bfosx¿sf] ;xsfo{df ;fy} vfg]kfgL tyf 9n Joj:yfkg ljefu, /fli6«o vfg]kfgL tyf ;/;kmfO 
tflnd s]Gb|sf] ;xsfo{df ;DkGg ug{ ;lsg]5 . pkef]Qmfx¿nfO{ klg k|0ffnLsf] ;+rfng, pknAw 
x'g] ;]jfsf] :t/, u'gf;f] Joj:yfkg, r]tgf clej[l4sf] nflu ;"rgf, lzIff tyf ;+rf/ ;fdfu|Lx¿ 
dfkm{t k|lzlIft ug'{ kb{5 . 

@=#=$ hu]8f kf6k"hf{ / pks/0fx¿

k|0ffnLsf] ;+ef/sf] nflu cfjZos kg]{ -dd{t tyf k|lt:yfkgfsf] nflu cfjZos kg]{_ hu]8f 
kf6k"hf{x¿ / pks/0fx¿ ;w} kof{Kt dfqfdf x'g] u/L :6f]/ Joj:yfkg hg'{ kb{5 . :6f]/df s] slt 
hu]8f kf6k"hf{ / pks/0fx¿ ;+lrt 5g\ ltgLx¿sf] ;+Vof / k|sf/ v'Ng] u/L :ki6 clen]v /fVg' 
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kb{5 . lgoldt dd{t ;+ef/sf] nflu cfjZos kg]{ cf}hf/x¿ / e}kl/ cfpg] dd{t ;+ef/sf] nflu 
cfjZos kg]{ cf}hf/x¿sf] ;d]t :ki6 u/L clen]v /fVbf cfjZostf cg'¿k cf}hf/x¿sf] 
pkof]u ug{ ;lsG5 . hu]8f kf6k"hf{ / pks/0fx¿ vl/b u/]sf] ;do, vl/b d'No cflb clen]vdf 
;dfj]z ubf{ clen]v kf/bzL{ / k|efjsf/L ;d]t x'G5 . 

@=#=% ef}uf]lns ;"rgf k|0ffnLdf cfwfl/t gS;f

of] gS;f k|0ffnLsf] lgdf{0f ;DkGg eP kZrft\ ælgdf{0f u/LP h:tf] gS;fÆ -As Built Drawing_ 
sf] ¿kdf lgdf{0f Aoa;foL÷sDkgLaf6 tof/ ul/G5 / lgdf{0f ;'k/lehg k/fdz{bftfaf6 r]shfFr 
u/L clGtd ¿k lbOG5 . o; gS;fdf k|0ffnLsf ljleGg cjojx¿ -OG6]s, u|L6 RofDj/, lyu|ofpg] 
6}sL, eNe RofDj/x¿, kfgL k|zf]wg OsfO{x¿, kfgL 6}sLx¿, ljt/0f tyf d'n kfOk nfOg, lghL 
wf/fx¿ cflbsf] ef}uf]lns cjl:ylt :ki6 ¿kdf b]lvg] u/L tof/ kfl/Psf] x'g' kb{5 . ;+rfngsf] 
;dodf b}lgs ¿kdf vf]Ng'÷jGb ug'{kg]{ eNex¿sf] :ki6 hfgsf/L kfpg tyf eljZodf gof wf/f 
h8fg / ljt/0f kfOknfOg yk ug{ of] cToGt} pkof]uL x'G5 . t;y{ k|0ffnLsf] ;kmn ;+rfngsf] 
nflu of] Pp6f dxTjk"0f{ b:tfj]h xf] . o;sf] cefjdf k|0ffnLsf] ;+rfng / ;+ef/df sl7gfO{ pTkGg 
eO{ lbuf] ¿kdf vfg]kfgL ljt/0f÷ ;]jf pknAw u/fpg ;ls+b}g . 

@=#=^ kfgLsf] n]vfhf]vf -Water Audit_

k|0ffnLaf6 pTkfbg x'g] ;Dk"0f{ kfgL pkef]Qmfx¿ sxfF ljt/0f x'g ;s] dfq ;]jf ;+rfns -k|bfos_ 
sf] cfly{s cfDbfgL bl/nf] x'G5 . t/ ;fdfGotof k|0ffnLx¿df pTkfbg x'g] ;Dk"0f{ kfgL pkef]Qmfx¿ 
sxfF gk'uL pNn]Vo dfqfdf s]lx r'xfj6 eP/ hfG5 . r'xfj6nfO{ ef}lts ¿kdf r'lxg] r'xfj6, 
cj}w wf/f h8fgaf6 x'g hfg] / ljlnË eP cg';f/ kfgL dx;'n gp7\g] cfly{s r'xfj6sf] 
;dli6¿kdf x]g'{ kb{5 . ;]jf ;+rfnsn] r'xfj6 k|ltzt Go"lgs/0f ug{ cToGt k|oTg ug'{ kb{5 . 
o;sf] nflu k|0ffnLdf hl8t jNs ld6/x¿ -Bulk meters_ / lghL wf/fsf ld6/x¿ al9df /fd|/L 
sfd u/L /xg] cj:yf ;[hgf ug'{ kb{5 . lghL wf/fdf ld6/x¿ k|To]s & jif{df k]mg{' kb{5 . lghL 
wf/fdf ld6/x¿ :t/Ls/0f -Soflna|];g_ kZrft dfq h8fg u/fpg' k5{ . jNs ld6/x¿n] sfd 
glbPsf v08df t'?Gt jNs ld6/x¿ k]mg'{ kb{5 cGoyf kfgLsf] n]vfhf]vf ug{ ;lsb}g / k|0ffnLdf 
r'xfj6 lgoGq0f ug{ klg ;lsb}g . -cg';"rLx¿df ;+nUg kmf/d @, #, $, % x]g'{ xf]nf_

@=#=& Joj:yfkg ;"rgf k|0ffnL

k|0ffnL ;+rfngsf] ;dodf df}h'bf ;fdfu|Lx¿, cf}hf/x¿, pks/0fx¿, hu]8f kf6k"hf{x¿, sd{rf/L 
v6gk6gsf tf}/ tl/sfx¿ tyf ;fdfu|Lx¿÷;]jfx¿sf] k/n d'Nox¿ cflbsf] hfgsf/L gx'Fbf 
jf/Djf/ cToGt sl7gfO ;d]t kg]{ ub{5 . t;y{ lbuf] ;+rfng tyf ;+ef/sf] nflu oL ljifoj:t'x¿ 
;d]6]/ Joj:yfkg ;"rgf k|0ffnL agfpg' h?/L x'G5 . of] ;"rgf k|0ffnLsf] clen]v / ;dofg's'n 
cBfjlws klg lglZrt hgzlQmaf6 u/Lg' kb{5 . lglZrt kmf/fdx¿df /flvg] oL clen]vx¿ 
Joj:yfkgnfO{ lgoldt ¿kdf hfgsf/L u/fpg' kb{5 . o;af6 Joj:yfkgnfO{ k|0ffnLsf] sfo{ 
;Dkfbg :t/sf], d"NofÍg / ljZn]if0f ug{ ;xh x'g'sf ;fy} hgzlQmx¿sf]  lhDd]jf/Lsf] jfF8kmf8 
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ug{, ;fdfu|Lx¿sf] plrt ljt/0f ug{ / cfly{s ;|f]tsf] ljlgof]hg ug{ ;xh eO{ lbuf] ;+rfng tyf 
;+ef/sf] nflu 6]jf ldNb5 . 

@=#=* phf{sf] n]vfhf]vf -Energy Audit_

k|0ffnLx¿ ;+rfngsf] ;dodf kfgL lnˆ6 ug{ k|of]u ul/g] kDkx¿, lkmN6/ OsfO{x¿, Jofs jfl;Ë 
ug{ k|of]u ul/g] kDkx¿, kfgL;Fu xfjf /fd|/L ld;fpg k|of]u ul/g] Po/ Anf]c/x¿n] cTolws dfqfdf 
ljw'tLo phf{ vkt ub{5g\ . To:t} h]g/]6/x¿n] klg l8h]n OGwgnfO{ phf{sf] ¿kdf k|of]u ub{5g\ . 
;fdfGotof ;Dk"0f{ ;+rfng tyf ;+ef/ vr{sf] #)–%)Ü ;Dd vr{ phf{df x'G5 . t;y{ oL pks/0fx¿ 
ldtJooL tl/sf -Effi  cient way_ n] rn]sf 5g\ jf 5}gg\ eGg] hfgsf/L x'g h?/L x'G5 . lsgls 
o;af6 vr{ 36fpg ;lsG5 . vf;u/L kDkx¿ ;a}eGbf ldtJooL ljGb' -Best Effi  cientcy Point_ 
df grnfpg', kfOk tyf lkml6Ë;df jl9 dfqfdf zlSt Ifo -Head Loss_ eO{ phf{ vr{ x'g' h:tf 
s'/fx¿sf] /fd|/L n]vfhf]vf x'g h?/L 5 . phf{ n]vfhf]vf ug]{ kmf/fd cg';'rL=== df /flvPsf] 5 . 

@=#=( ;jn cfly{s Joj:yfkg

xfnsf] kl/k|]Iodf k|0ffnLx¿sf] ;+rfng tyf ;+ef/sf] nflu kof{Kt cfly{s ;|f]t pknAw x'g 
g;Sg' Pp6f ;femf ;d:ofsf] ¿kdf b]vf k/]sf] 5 . k|0ffnLsf cjojx¿sf] ;+ef/ / hgzlQmnfO{ 
tflnd k|bfg ug{sf] nflu oy]i7 /sdsf] Joj:yf x'g' kb{5 . cGoyf ;dod} ;+ef/ gxF'bf k|0ffnLsf 
cjojx¿sf] dd{tdf 7"nf] /sd cfjZs x'g hfG5 . k|0ffnLsf] cfsf/ k|sf/ cg';f/ ;+rfng 
tyf ;+ef/ vr{x¿ nfUg] ePtf klg ;fdfGotof phf{df #)–%)Ü, hgzlQmsf] kfl/>ldsdf #^Ü 
-clwstd\_, /;fogx¿df #–$Ü, dd{t / k|lt:yfkgdf !)–!%Ü, C0f lkmtf{df @)Ü / x|f; s§Ldf 
@Ü kg{ cfpF5 . ;]jf ;+rfnsx¿n] z'¿ nufgLsf] #)Ü / ;+rfng tyf ;+ef/ vr{sf] !))Ü 
p7\tL x'g] u/L kfgL dx;'n lgwf{/0f ug]{, ljlnË ePsf] /sdsf] ;dod} e'StfgL kfpg] u/L cfˆgf] 
cfly{s kIfnfO{ ;jn / cfTd lge{/ agfpg' h?/L 5 . o;f] elg /xFbf pkef]Qmfx¿sf] ;fdflhs / 
cfly{s :t/ cg'¿k vr{ ug{ ;Sg] Ifdtf -Aff ordability_ / tTk/tfnfO{ klg dWo gh/ ug'{ k5{ . 
ld6/ l/l8Ëaf6 ePsf] ljnnfO{ ;dod} cTolws dfqfdf ;+sng u/L k|0ffnLx¿ ;+rfngdf ;jn 
cfly{s Joj:yfkg ug{ ;lsG5 . nfut p7\tLsf] nflu kfgL r'xfj6 sd ug{df kfOk n]OË tyf 
KnlDjË k|ljlwdf ;'wf/, k|lt/f]wfTds ;+ef/df j9fjf / cj}w h8fgx¿sf] lgoGq0f klg cToGt 
dxTjk"0f{ kIfx¿ 5g\ . cg';"rLx¿df ;+nUg kmf/d !) / !! x]g'{ xf]nf . 

@=#=!) vfg]kfgL ;'/Iff of]hgf

k|0ffnLx¿af6 ;]jf ;+rfng u/L /xFbf pkef]Qmfsf] wf/fdf cfpg] kfgLsf] kl/df0f / kfgLsf] rfk 
dxTjk"0f{ x'G5 Tolts} To;sf] u'0f:t/ klg dxTjk"0f{ x'G5 . vf; u/L ;]jf ;+rfnsn] cfkm"n] 
pTkfbg / ljt/0f ug]{ kfgLsf] u'0f:t/ klg cfkm+}n] sfod ug{ k|0ffnLsf cjojx¿ /fd|f];Fu sfd 
ug{ ;Sg] cj:yfdf /fvL kfgLsf] lgoldt u'0f:t/ k/LIf0f / cg'udg ug]{ sfo{ cfkm}+df dxTjk"0f{ 
ljifo xf] . olt x'Fbfx'Fb} klg vfg]kfgL ;'/Iff of]hgf sfof{Gjog ug'{ k|0ffnL ;+rfngsf] cleGg kf6f] 
eO;s]sf] 5 . 
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vfg]kfgL ;'/Iff of]hgf eGgfn] k|0ffnLsf] kfgLsf] hnwf/ If]q O{G6]sb]lv pkef]Qmfsf] d'v;Dd kfgL 
k'/\ofpg] cfk"lt{ ;f+ªnf] -Supply Chain_ df sxfF sxfF kfgLsf] u'0f:t/ ljufg{ ;Sg] hf]lvdx¿ 
5g\ < ltgLx¿sf] n]vfhf]vf÷klxrfg ug]{ / tL hf]lvdx¿nfO{ Go'lgs/0f ug]{ Joj:yfklso 
cjwf/0ffnfO{ ;Demg' kb{5 . vfg]kfgL ;'/Iff of]hgf ;+rfng ug{ 5'§} vfg]kfgL ;'/Iff 6f]nLsf] u7g 
/ kl/rfng x'g cfjZos 5 . ljZj :jf:Yo ;Fu7g / vfg]kfgL tyf 9n Joa:yfkg ljefu cfkm}+n] 
lgdf{0f u/]sf b:tfj]hx¿sf] cfwf/df of] of]hgf nfu" ug{ ;lsG5 . ;a}nfO{ kof{Kt / ;'/lIft kfgL 
pknAw u/fpg] p2]Zosf ;fy bLuf] ljsf; nIf -Sustainable Development Goal_ df xfd|f] 
k|lta¢tf /x]sf]n] vfg]kfgL ;'/Iff of]hgf sfof{Gjogdf ;]jf ;+rfnsx¿n] tbf?stf b]vfpg] a]nf 
eO;s]sf] 5 . vfg]kfgL ;'/Iff of]hgf sfof{Gjog ;DaGwdf ljefusf] vfg]kfgL u'0f:t/ tyf ;]jf 
cg'udg zfvfaf6 pTkflbt ;fdfu|Lx¿sf] k|of]u x'g' h?/L 5 . 

@=#=!! cfktsfnsf] nflu tof/L

k|0ffnLx¿ ;+rfng u/L /xFbf obfsbf dfgjLo jf k|fs[lts sf/0faf6 ljkQLx¿ ;[hgf eO{ ;]jf 
cj?¢ x'G5 . o:tf ljkQLx¿df ljB't cfk"lt{ aGb x'g', af9L tyf klx/f]af6 k|0ffnLsf cjojx¿df 
Iflt k'Ug', cfunflu x'g', /;fogx¿ ljikmf]6 x'g', kDkx¿ lju|g', e'sDk cfpg' cflb kb{5g\ . o:tf] 
kl/l:yltdf ;]jfsf] tTsfn k'g:yfkg ug{ ;Sg] Ifdtfsf] ljsf;sf] nflu cfjZosLo kfOnfx¿ 
rfNg' ;]jf ;+rfnsx¿sf] lhDd]jf/L xf] . s]lx clt cfjZolso ;fdfu|Lx¿ ;fy} s]lx /sd ljkQ 
Joa:yfkgsf nflu 5'6ofP/ /fVg' kb{5 . 

@=#=!@ ;+rfng tyf ;+ef/df ;'/Iff

k|0ffnLx¿sf] ;+rfng / ;+ef/sf jvt obfsbf b'3{6gfx¿ klg x'g hfg ;S5g\ . To:tf ;dodf ;+nUg 
x'g] hgzlQmn] pko'Qm ;'/Iff pkfox¿ canDjg ug'{ kb{5 . ;'/Iff pkfox¿sf] kfngfn] b'3{6gfx¿ 
Go"lgs/0f ug{ ;lsG5 . lsgls w]/} b'3{6gfx¿ dfgjLo nfk/jfxL, c;fjwfgL, u}/ lhDd]jf/L jf 
c1fg j; x'g] ub{5g\ . o:tf] cj:yfdf clGtd lhDd]jf/L Joj:yfkg s} x'g] x'Fbf ;'/Iff k|fjwfgx¿ 
agfO{ ;a}nfO{ To;sf] kfngf ug{ nufpg] bfloTj klg Joj:yfkg s} x'G5 . d]l;g tyf pks/0fx¿sf] 
;~rfng tyf abnL ubf{ ckgfpg' kg]{ ;fjwfgLsf] k"0f{ ¿kdf kfngf ug'{ kb{5 .

@=#=!# ;f+u7lgs k'gM;+/rgf

jt{dfg ;Gbe{df pkef]Qmf ;+:yfx¿ ;]jf k|bfos÷;]jf ;+rfnssf] ¿kdf Psn lhDd]jf/ /xFbf 
sltko k|0ffnLx¿df ck]Iffs[t ;]jf k|jfx x'g ;s]sf] 5}g . o:tf] cj:yfnfO{ lg/fs/0f ug{ 
;+rfng tyf ;+ef/df cGo ;fem]bf/x¿ -Partners_ nfO{ klg sltko cj:yfdf ;+nUg u/fpg' klg 
Pp6f ;'wf/fTds sbd x'g ;Sb5 . o:tf ;fem]bf/ ;+:yfx¿df :yfgLo ;/sf/, :yfgLo lghL If]qsf 
;+:yfx¿, :yfgLo u}/;/sf/L ;+:yfx¿ cflb x'g ;Sb5g\ . o; af/] pkef]Qmf ;+:yfx¿n] cf–cfˆgf] 
k|0ffnLsf] ;+rfng tyf ;+ef/ of]hgf agfpFbf ;f]r k'/\ofpg ;Sg' kb{5 . o;/L cGo ;fem]bf/x¿nfO{ 
;+nUg u/fpFbf slDtdf ;DalGwt :yfgLo ;/sf/sf] ;xdlt rflxg] 5 . lsgsL :yfgLo :t/df 
vfg]kfgL / ;/;kmfO ;]jf ;+rfng ug]{ lhDd]jf/L ;+ljwfgtM :yfgLo ;/sf/x¿sf] /x]sf] 5 .
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@=#=!$ clen]vx¿sf] ;ª\u|x

;+ef/ clen]vx¿sf] ;Fu|xnfO{ dxTj glbg] kl/kf6Lsf] cGTo x'g kb{5 . ;+ef/ of]hgfdf s] 
ug]{ < slxn] ug]{ eGg] hfgsf/L pknAw x'g] ePklg s'g pks/0f÷d]lzg÷oGq slxn] dd{t 
;+ef/÷k|lt:yfkgf ul/of] / o;sf] cfo' slt x'G5 < slt nfut kb{5 < sxfF s'g kmd{ jf sDkgLaf6 
pknAw x'g ;Sb5 < eGg] hfgsf/L ljutsf ;+ef/ sfo{x¿sf] cfwf/df clen]v /fVg' kb{5 . 
o;n] hu]8f kf6k"hf{, pks/0f, cf}hf/, oGq, d]lzg, ;fdfu|Lx¿ cflb / tflnd sfo{qmd ;d]tnfO{ 
kof{Kt ah]6 5'6\ofpg d2t ub{5 . /fd|f] clen]lvs/0fn] b]xfosf ljifox¿ -hfgsf/Lx¿_ ;d]6\g 
;Sb5g\ . 

-!_ pks/0fsf] gfd / cjl:ylt

-@_ pknAw jf h8fg ul/Psf] ;+:yf

-#_ l;l/on gDa/

-$_ k|sf/ tyf Snf;

-%_ vl/b÷h8fg ldlt

-^_ pTkfbssf] gfd / ;Dks{ gDa/, 7]ufgf

-&_ ljt/ssf] gfd / ;Dks{ gDa/, 7]ufgf

-*_ ;le{; lbg] kmd{sf] gfd, 7]ufgf, ;Dks{ gDa/

-(_ ;le{; k'l:tsfx¿

-!)_ lj:t[t k|fljlws kDKn]6x¿

-!!_ 7"nf] dd{t ldlt / dd{tsf] k|s[lt

-!@_ csf]{ 7"nf] dd{t u/Lg' kg]{ ldlt

-!#_ dd{tsf] ldlt, k|sf/ / nfut 

-!$_ hu]8f kf6k"hf{sf] d"No, sfdbf/sf] Hofnf cflb 

-!%_ cGo
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cWofo— #

#= kfgLsf >f]tx?

#=! >f]tx¿ ;+rfng / ;+ef/sf p2]Zox¿

tnsf p2]Zox¿sf] nflu >f]tx¿sf] ;+rfng / ;+ef/ ug{ oL lqmofsnfkx¿ ul/g]5 .

  >f]taf6 k|;:t kfgL pknAw u/fO{ k|zf]wgkZrft\ lkpg of]Uo agfpg] 5 . 

  >f]t jif}{e/L clj/n x'g]5 h;n] lbuf]¿kdf kfgLsf] cfk"lt{ ul/g] 5 . 

  >f]taf6 vfg]kfgLsf] u'0f:t/ v:sg lbOg] 5}g . 

  >f]taf6 jif}{e/ kfgLsf] dfqf ;"lglZrt ul/g] 5 .

  >f]tsf] cj:yf / To;sf] dfkg ;do–;dodf clen]v -/]s8{_ /fVg ul/g]5 h;n] 
>f]tsf] cBfjlws cj:yfsf] hfgsf/L x'g] 5 . 

  bL3{sfnLg ¿kdf >f]tsf] lg/LIf0f–cg'udg ul/g] 5 h;n] lgoldt, k|lt/f]wfTds ;+ef/ 
dfkm{t >f]tsf] lg/Gt/tf / lbuf]kgf ;'lglZrt x'g] 5 . 

  >f]tx¿sf] gS;fÍg tyf ltgLx¿sf] l:ylt cBfjlws ul/g] 5 .

#=@ kfgLsf k|fs[lts >f]tx¿

jiff{, lxpF, t';f/f] cflb kfgLsf k|fs[lts >f]tx¿ x'g\ . logLx¿af6 g} e"ldut jf ;tx kfgLsf >f]tx¿ 
lgdf{0f x'G5g . hn rqmdf jfo' d08nL jf:ktfsf] lgs} dxTj x'G5 . olb jfo'd08nLo jf:ktfdf 
sld eof] eg] k[YjLsf] ;txdf ljleGg k|sf/n] cfpg] kfgLsf] dfqfdf klg sld cfpb5 . 

#=@=! ;tx >f]tx¿

tfn tn}of, glb, gfnf, vf]nf, vf]N;L, s'jf, d'n, 9'+u] wf/f cflb kfgLsf ;tx >f]tx¿ x'g . 
logLx¿af6 ;xh kfgL cfk"lt{ ug{ ;lsG5 . oL >f]tsf kfgLx¿ g/d, wldnf], t}l//x]sf s0fx¿o'St 
s]lx /+uo'St / ;'Id hLjf0f'o'St klg  x'G5g\ . k[YjLsf] ;txsf] tfkqmddf x'g] kl/jt{gn] logLx¿sf] 
tfkqmd klg k|efljt x'G5 . 

#=@=@ e"ldut kfgL

k[YjLsf] ;txdf k/]sf] kfgL hldg d'lg l5b{} uP/ hdLgsf]  ;txsf] w]/} tn k'u]/ l5b|x¿df k"0f{ 
¿kdf el/P/ j:b5 . o;nfO{ e"ldut kfgL elgG5 . o; kfgLdf w'lnt s0fx¿ x'G5g, /Ë sd x'G5, 
s8fkg jl9 x'G5, w'lnt /;fogx¿ tyf Uof;x¿ x'G5g\ t/ ;'Id hLjf0f'x¿ x'Ggg\ . tfkqmd ;w} 
h;f] l:y/ x'G5 . 

;fgf ;x/L cfof]hgfx¿df tfn, glb, vf]nf, d'n cflbaf6 ;txsf] kfgL pkof]u ul/Psf] 5 eg], 
l8k 6\o'jj]n, Ogf/ tyf OlGkmN6«];g Uofn/Laf6 e"ldut kfgLx¿ k|of]u ul/Psf] 5 . 
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#=$= vfg]kfgLsf >f]tx¿df k|b"if0fsf sf/0fx¿ 

 v]tLkftLdf cTolws dfqfdf /f;folgs dnx¿ tyf ljiffbLx¿ k|of]u u/Lg' .

 hnwf/ If]qdf xl/ofnL k|jw{g gu/Lg' .

 7f]; kmf]x/ d}nfsf] plrt Joj:yfkg gx'g' . 

 vfN8] rlk{x¿sf] cToflws k|of]u x'g' .

 9n ;+sng, k|zf]wg, k'gM k|of]u jf ;'/lIft lgsf;df Wofg gk'Ug' .

 hnwf/ If]qx¿df r/gsf] plrt Joj:yfkg x'g g;Sg' .

 jftfj/0fLo ljgf; x'g] u/L ef}lts k"jf{wf/x¿ lgdf{0f u/Lg' . 

 9'+uf, jfn'jf, lu§L h:tf :yfgLo lgdf{0f ;fdfu|Lx¿sf] cJojl:yt bf]xg x'g' .

 cf}wf]lus kmf]x/x¿sf] ;'/lIft lgisfzg gx'g' . 

 dfgj ultljlw jfx]ssf cGo k|fs[lts k|lqmofx¿ k}/f], 88]nf], e'sDk cfbL cfpg' . 

#=%= kfgLsf >f]tx¿df agfOg] ;+/rgfx¿

#=%=! ;tx >f]tdf

 d'nsf] OG6]s -Spring Intake_

 vf]nfsf] OG6]s -Stream Intake_

 sn]S;g RofDa/ -Collection Chamber_

 lu|6 RofDa/ -Grit Chamber_

 lyu|ofpg] 6+ls -Sedimentation Chamber_

 ;Dk a]n -Sump Well_

 cGo

#=%=@ e"ldut >f]tdf

 :ofnf] 6\o'jj]n -Shallow Tubewell_

 Ogf/ -Dug Well_

 l8k 6\o'jj]n -Deep Tubewell_

 OlGkmN6]«\;g Uofn/L -Infi ltration Gallery_

 cGo

d"nsf] ;+rfng / ;+ef/ tyf glb÷vf]nfsf] OG6]ssf] ;+rfng tyf ;+ef/af/] cg';"rLx¿df ;+nUg 
kmf/d g+ !( / @) x]g'{ xf]nf . 
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cWofo—$

$= kfgLsf] k|zf/0f

$=! p2]Zo

vfg]kfgL k|;f/0f k|0ffnLsf] ;du| p2]Zo >f]tb]lv k|zf]wg s]Gb|;Dd cyjf k|zf]wg ug{ gkg]{ ePdf 
kfgL kf]v/L;Dd ;f]em} kfgL k'/\ofpg' xf] . kfgL kf]v/Laf6 ljt/0f k|0ffnLdf kfgL qmdzM k|j]z 
ub{5 . k|;f/0f k|0ffnLsf] nflu ;fgf ;x/L vfg]kfgL cfof]hgfx¿df ;fdfGotM Knfli6s, lh=cfO{, 
l8=cfO= kfOkx¿ k|of]u ul/Psf] 5 . k|;f/0f kfOk nfOgx¿df u'?Tjfsif{0faf6 kfgL k|jfx x'g] ->f]t 
cUnf] / k|zf]wg s]Gb|÷kfgL kf]v/L xf]rf] prfOdf /x]sf] cj:yf_ jf klDkË ug]{ -u'?Tjfsif{0faf6 
k|jfx x'g]sf] ljkl/t cj:yfdf_ x'G5g\ . xfd|f] ;Gbe{df ;tx >f]taf6 nfdf] b"/L jf al9 prfO 
;Dd kfgL k'–ofpg kbf{ w]/} r/0fx¿ ePsf -multistage_ nfdf] klDkË k|;f/0f nfOg jgfOg' / 
;Dd 7fpFx¿df e"ldut kfgL k|ofu ubf{ 5f]6f] / Ps} r/0fsf] jf kfgL k|zf]wg s]Gb|;Dd Ps r/0f / 
k|zf]lwt kfgL cf]e/x]8 6\ofÍ;Dd bf];|f] r/0fsf] u/L cfof]hgf lgdf{0f ul/g] Pp6f ;kmn cEof; 
eO;s]sf] 5 . 

$=@ k|;f/0f nfOgsf ef}lts ;+/rgfx¿

 kfOk nfOg

 j|]s k|];/ RofDa/ -Break pressure chamber_

 eNe RofDa/ -Valve chamber_

 ljt/0f RofDa/ -Distribution Chamber_

 sn]S;g RofDa/ -Collection chamber_

 jf; cfp6 eNe RofDa/ -Wash out valve chamber_

 Po/ eNe RofDa/ -Air valve chamber_

 jNs ld6/ RofDa/ -Bulk meter Chamber_

 k]|;/ u]h RofDa/ -Pressure guage Chamber_

 kfOk qml;Ë -Pipe Crossing_

 ˆnf] s6 ckm RofDa/ -Flow cut off  Chamber_

 cGo

k|0ffnLdf oL dfly pNn]lvt ;+/rgfx¿ ;a} x'g} k5{ eGg] xf]Og t/ cfjZostf cg';f/ ;+/rgfx¿ 
yk36 x'g ;Sb5g\ .
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$=# k|zf/0f nfOgdf x'g] ;d:ofx¿

$=#=! kfOk nfOgaf6 x'g] r'xfj6

r'lxg] kfOkx¿, hf]gL{x¿, eNex¿, cGo lkml6Ë;x¿af6 kfgL r'lxg] cj:yf >[hgf x'g'df ;fdfGo 
tyf Go"g u'0f:t/sf] sfd, wft'sf j:t'x¿df nfUg] lvof, j:t'x¿sf] cfo' jf dfgjLo p>[+vntf 
h:tf sf/0fx¿ x'g ;S5g\ . o;sf] nflu lgdf{0f ;+rfng tyf ;+ef/sf] ;dodf ;ts{tf ckgfpg' 
kb{5 . r'xfj6 ePsf] yfxf ePdf t'?Gt dd{t u/fO xfNg' k5{ . 

$=#=@ eNex¿af6 x'g] r'xfj6

l;n'; eNex¿, Po/ eNex¿ tyf cGo eNex¿ u'0f:t/Lo ePtf klg h8fg ubf{ sfdsf] u'0f:t/ 
sdhf]/ /x]df kfOk nfOg r'lxg] ;+efjgf hLljt} /xG5 . r'xfj6 x'gf;fy dd{t u/L xfNg' kb{5 . ;fy} 
eNex¿ cfkm} u'0f:t/Lo geO kfgL r'xfj6 x'g] ePdf eNex¿g} km]g'{kg]{ klg x'G5 . 

$=#=# xfjf y'lgP/ x'g] r'xfj6 

kfOk nfOg w/ftnLo lx;fjn] tn dfly x'Fb} hldgdf ufl9Psf] x'G5 . kfOk nfOgsf] cUnf :yfgx¿ 
-Humps_ df xfjfsf] ks]6 jGg], h;n] ubf{ kfOk nfOgsf] kfgL jxg] zlQm 36\g], a9L ultdf kfgL 
axg] zlQmsf] Ifo -Head loss_ a9L x'g] h:tf ;d:ofx¿af6 aRg Po/ eNex¿ nufO{ xfjf 
jflx/ k7fpg ;Sg] u/L lgdf{0f ul/Psf] x'G5 / To;}n] logLx¿nfO{ ;+ef/ k"j{s /fVg' kb{5 . cGoyf 
kfgL pN6f] lbzfdf kms{g], kDkx¿ ePdf ltgLx¿sf] Ifdtfdf sdL cfpg], eNex¿ /fd|/L sfd gug]{, 
ys{g] x'G5 . obfsbf kfOkx¿ km'6\g];Ddsf] ;d:of xfjf y'lgP/ x'g ;S5 . 

$=#=$ kfgLsf] r'6fO -Water Hammer_

eNex¿ cfsl:ds ¿kdf aGb ubf{ jf ljB't cfk"lt{ aGb e} kDkx¿ tTsfn aGb x'Fbf Eofs'd 
-jfo'd08nLo rfk eGbf sd rfk_ ;[hgf eO kfgL pN6f] lbzf tk{m tflg+bf kfOk nfOgdf k|];/ 
-rfFk_ a9\g uO{ kfOk nfOg km'6\g] jf eNex¿ Iflt x'g] ;+efjgf x'G5 . 

$=#=% k|0ffnLsf] cfo'

vf;u/L l;=cfO{, Pd=P; kfOkx¿sf] leqL efux¿df nfOlgË gePsf sf/0f k|0ffnLx¿sf] pd]/ 
a9\b} hfFbf, lvOg] / r'lxg] cj:yf cfpF5 . o;n] r'xfj6 a[l4 / kfgLsf] k|];/ tyf kl/df0fdf 
lu/fj6 cfpF5 . 

$=#=^ clen]v -/]s8{_ x¿sf] cefj

k|;f/ nfOgsf] ;du| nDjfOsf] cjl:ylt tyf eNex¿sf] :yfgsf] af/]df hfgsf/L gx'Fbf ;+rfng 
tyf ;+ef/ sfo{df k|efjsfl/tf ckgfpg sl7gfO x'G5 . 
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$=$ ;+rfng sfo{ tflnsf -Operation Schedule_

$=$=! kfOk tyf lkml6·x¿sf] gS;fª\sg / hfgsf/L

k|;f/0f k|0ffnLsf] kfOk nfOgsf] gS;f, eNex¿sf] :yfg tyf ˆnf] ld6/ -Flow meter_ Pj+ k|];/ 
u]h -pressure guage_ cflbsf] cBfjlws gS;f tof/ kf/L hfgsf/L lnO /fVg' kb{5 . of] 
hfgsf/L cGo ;]jf k|bfosx¿ h:t}M ljB't, 6]lnkmf]g, ;8s, cflbnfO{ hfgsf/L u/fpFbf ;+rfng 
tyf ;+ef/df tL ;]jf k|bfosx¿sf] ;d]t ;xof]u / ;dGjo k|fKt x'G5 . of] gS;fÍg tyf hfgsf/Lsf] 
nflu cfkm";Fu ePsf lgdf{0f u/] cg'¿ksf gS;fx¿ -As Built Drawings_ nfOg yk36 x'bf 
cBfjlws u/Lg'sf] ;fy} lkmN8 ;e]{ u/L cBfjlws gS;f tof/ u/L /fVg' k5{ .

$=$=@ k|;f/0f k|0ffnLsf] lgoldt ;+rfng -;fdfGo cj:yf_

k|;f/0f k|0ffnLsf] dLtJooL / k|efjsf/L ;+rfngsf] nflu ;+rfngdf ;+nUg x'g] sd{rf/Lx¿sf] 
1fg / ;Lk dxTjk"0f{ x'G5, h;n] kfgLsf] lg/Gt/tf, e/kbf]{kgf tyf cfk"lt{ kl/df0fnfO{ k|efj 
kfb{5 . o;sf] nflu sd{rf/Lx¿n] kfgL k|jfxsf] l:ylt -Hydraulic status_ nfO{ cfjZostf 
cg'¿k kl/jt{g ug{ ;Sg] klg x'g' kb{5 . o;/L kl/jt{g ubf{ eNex¿, kDkx¿nfO{ ;dfof]hg 
-Adjustment_ ug{ ;Sg] x'g' kb{5 h;n] ubf{ rfx] cg';f/ k|jfx, k|];/ -rfFk_, n]en / kDkx¿sf] 
;+rfng ;dfof]hg ug{ ;lsof];\ . o;/L kl/jlt{t ul/Psf -;dfof]hg ul/Psf_ s'/fx¿af/] 
;+rfngdf ;+nUg sd{rf/Lx¿n] cfkm"nfO{ kfnf] jbnL ug]{ sd{rf/Lx¿nfO{ hfgsf/L u/fpg' kb{5 . 

$=$=# k|;f/0f k|0ffnLsf] c;fdfGo cj:yfdf ;+rfng 

k|;f/0f k|0ffnLsf] lgoldt ;+rfng jfx]ssf] c;fdfGo cj:yfdf -h:t} eNe, pks/0f, kDk 
cflb 6'6km'6 x'Fbf_ cfkTsfnLg ;]jf ;+rfng ug'{ kbf{ lgoldt cj:yfdf -;fdfGo cj:yf_ sf] 
eGbf leGg k|sf/n] kfgL k|jfx, k|];/ / kDkx¿sf] ;+rfng Pj+ n]enx¿ kl/jt{g -;dfof]hg_ ug'{ 
kb{5 . 

$=$=$ kfgL k|jfxsf] d"Nofª\sg -Evaluation of Hydraulic Conditions_ 

;+rfng / ;+ef/df ;fl/s x'g] sd{rf/Lx¿n] k|;f/0f k|0ffnLdf kfgL k|jfx cj:yfsf] lg/Gt/ 
d"NofÍgsfo{ ubf{ kfgL kf]v/Lx¿df kfgLsf] cfotg, kfgL kf]v/Ldf ˆnf] ld6/x¿sf] l/l8Ë -Flow 
meter reading_ rfx] cg';f/ -ck]Iff u/] cg';f/_ 5 5}g d"NofÍg ug'{ kb{5 . ;+rfng;DaGwL 
;d:ofx¿ lg/fs/0f u/L k|0ffnLsf] ck]lIft sfo{df ;xhtf Nofpg of] d"NofÍg ;xof]uL x'G5 . 
lgoldt¿ksf] k|jfx 5}g eg] s] ePsf] xf] kfOkdf xfjf /f]lsPsf] xf] ls < s'g} j:t'x¿ k;]/ 
/f]lsPsf] xf] ls < Plsg ug{' k5{ / l;3| ;dfwfg ug{' k5{ . 

$=$=% k|;f/0f k|0ffnLdf k]|;/ -rfk_

k|;f/0f k|0ffnLdf kfgL juL /xFbf ;w} 3gfTds rfFk -Positive pressure_ x'g h?/L x'G5 . k|;f/0f 
k|0ffnLdf kfgLsf] rfFk sd b]lvPdf t'?Gt hfFrj'em ug'{ kb{5 . sd rfFk tnsf cj:yfx¿df x'g 
;Sb5 .



32 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

 k|;f/0f nfOgsf] eNe jGb ePdf jf cf+lzs jGb ePdf jf Ans ePdf .

 ;fgf] ;fOhsf kfOkx¿df kfgLsf] ult ltj| ePdf -j9L ePdf_ .

 k|;f/0f nfOgdf kfgL k7fpg] ;+/rgfdf kfgLsf] n]en sd ePdf . 

 k|;f/0f k|0ffnLdf kfgL k7fpg] kDk jf cGo olGqs u8j8L ePdf . 

$=$=^ kfgLsf] u'0f:t/ k/LIf0fsf] nflu gd"gf

vfg]kfgL ;]jf k|bfosx¿ cfkm"n] pTkfbg tyf ljt/0f ug]{ kfgLsf] u'0f:t/ cfkm}n] ;'lglZrt ug{ 
k|d'v lhDd]jf/ x'g' kb{5 . o;sf] nflu kfgLsf] ef}lts, h}ljs tyf /f;folgs k/LIf0fsf] nflu 
ljleGg ljGb'x¿af6 ljleGg ;dodf gd"gfx¿ lnO{ k/LIf0f ug'{ kb{5 . dxfdf/L tyf k|b"if0fsf] pRr 
;+efjgf ePsf] cj:yfdf vf;u/L h}ljs u'0f:t/sf] jf/Djf/ k/LIf0f x'g h?/L 5 . gd"gfx¿ bIf 
s]ld:6af6 lnOg' k5{ . kfgL k/LIf0fsf] nflu gd"gf ;+sng, kf/fldltx¿sf] 5gf}6 ltgLx¿sf] 
k/LIf0f ul/g] cGt/fn cflb af/] /fli6«o vfg]kfgL u'0f:t/ dfkb08 @))% df Joj:yf eP adf]lhd 
ug'{ kb{5 .

$=$=& k|;f/0f k|0ffnLsf] lgu/fgL

k|;f/0f k|0ffnLsf] lgu/fgL b]xfosf] p2]Zosf] nflu u/L /xg' kb{5 . 

 kmf]x/ -k|b"if0f_ af6 x'g] vt/fx¿ klxrfg ug{ / ltgLx¿sf] lg/fs/0f ug{ .

 k|;f/0f k|0ffnLsf ;+/rgfx¿÷OsfOx¿df x'g] u8j8L klxrfg / lg/fs/0f ug{ .

 cGo ;]jfx¿ h:t} 9n, ;tx 9n, ljB't nfOg, 6]lnkmf]g nfOg cflbaf6 k|;f/0f 
k|0ffnLdf x'g] cltqmd0f klxrfg / lg/fs/0f ug{ .

 pT>[+vn ultljlwx¿af6 x'g] Ifltx¿sf] klxrfg / lg/fs/0f ug{ .

$=% dd{t sfo{ tflnsf

;]jfsf] lgoldttf / :t/ j[l4 sf] nflu dd{t sfo{ tflnsf agfpg' kb{5 . sfo{ tflnsf agfpFbf 
pko'Qm k|ljlw, pks/0f tyf ;fdfu|Lx¿sf] pknAwtf / nrstfdf Wofg k'/\ofpg' k5{ . sd{rf/Lx¿sf] 
tflnd, k|fljlws ;Lk ljsf; tyf ;]jfu|fxL;Fu ;'dw'/ ;DaGw sfod ug]{ cGo tflndx¿ ;d]t 
dd{t sfo{ of]hgfdf ;dflxt ug'{ k5{ . b]xfosf ultljlwx¿ dd{t sfo{ of]hgfn] ;d]6\g' kb{5 .

 kfOk nfOg, hf]gL{x¿ tyf eNex¿sf] lgu/fgL sfo{ of]hgf agfpg] / nffu" ug]{ .

 vfg]kfgL u'0f:t/ lgu/fgL sfo{ of]hgf agfpg] / nfu" ug]{ .

 r'xfj6 dd{t tyf ˆn; ug]{, ;kmf ug]{, lgd{nLs/0f ug]{ nfOgx¿sf] sfo{ of]hgf jgfO{ 
nfu" ug]{ .

 ;]jfu|fxL / sd{rf/Lx¿af6 k|fKt hfgsf/Lx¿ ;d]t ;d]6L dd{t sfo{ tflnsf sfof{Gjog 
ug]{ k|lqmof :yflkt ug]{ .
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 sd{rf/Lx¿sf] nflu lg/Gt/ tflndsf] Joj:yf ug]{ .

 r'xfj6 tyf cGo Ifltsf] k|fKt x'g] hfgs/L / dd{tsf] clen]v /fVg] .  

 pko'Qm oGq, pks/0f / cf}hf/x¿sf] vl/b ug]{ .

 x/]s dd{t 6f]nLnfO{ pko'Qm ;jf/L ;'ljwf, cf}hf/ / pks/0fx¿ lgsf;f ug]{ .

 dd{tsf] nflu pko'Qm ;do, >lds / cfjZos ;fdfu|Lx¿sf] lgSof]{n ug]{ Joa:yf 
ug]{ .

 dd{t 6f]nLsf] cg'udg ug]{ .

$=^ k|lt/f]wfTds dd{t sfo{ tflnsf

k|lt/f]wfTds dd{t sfo{ tflnsf tnsf] p2]Zo k|fKt ug{ tof/ ul/G5 . 

 kfOk nfOgsf] dd{t ug{ .

 eNe tyf lj:tf/ x'g] hf]gL{x¿ -Expansion joint_ dd{t ug{ .

 eNe RofDa/x¿ dd{t ug{ .

 cf}hf/, ;fdfu|L tyf >ldsx¿sf] clen]v tof/ ug{ .

 ug'{ kg]{ k|To]s sfo{sf] nfut tof/ kfg{ . 

eNex¿sf] ;le{l;Ë -Servicing of valves_, cf}hf/x¿sf] ;"rL, hu]8f kf6k"hf{x¿sf] ;"rL, 
pTkfbsx¿sf] k'l:tsf -Manufacturers Catalogues_Ù RofDa/x¿sf] dd{t h:tf ljifox¿ 
k|lt/f]wfTds dd{t sfo{sf cleGg lx:;f x'g\ . 

$=& kfOk nfOgx¿sf] dd{t

$=&=! d'Vo nfOg km'6\bf

s'g} klg ;do d'Vo kfOk nfOgdf x'g] 6'6km'6sf] af/]df ;]jf k|bfosåf/f t'?Gt dd{t ug{ nfUg] 
;do, ;]jf cj?4 x'g] ;do / ;]jf k'gM ;'rf? ug{ ;Sg] ;doaf/] ;]jf k|bfosn] ;]jf u|fxLx¿nfO{ 
k"0f{ hfgsf/L u/fpg' kb{5 . o;/L dd{t ubf{ km'6]sf] kfOk km]g]{, tt\ kZrft\ lgd{nLs/0f ug]{, o;/L 
km'6\gfsf] sf/0f klxrfg ug]{ tyf dd{t ug{ nfu]sf] >f]t ;fwgsf] ljj/0f ;d]t k|ltj]bgdf pNn]v 
ug{ pko'Qm x'G5 . 

$=&=@ kfOkx¿df x'g] x|f; -Iflt_

kfOksf] leq kfgLsf] sf/0faf6 lvof nfUgfn] x'g] Iflt -Corriosion and erosion_ tyf 
aflx/sf] efudf df6f] Pj+ lr:ofgsf] sf/0faf6 nfUg] lvofn] kfOk Iflt x'G5 . o;/L Iflt x'Fbf kfOk 
r'lxg], kfOkleq df6f]x¿ hDdf x'g], kfOksf] kfgL k|;f/0f ug]{ Ifdtfdf sld cfpg] x'G5 . o;af6 
kfOk nfOgdf x'g] k|b"if0faf6 jrfpg] / kfOksf] k"0f{ Ifdtfdf kfgL k|jfx u/fpg] sfo{sf] nflu kfOk 
nfOg ;kmf ug]{ tyf b'lift kfgL kfOk leq k:g glbg k|lt/f]wfTds ;+ef/ dxTjk"0f{ x'G5 . 
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$=&=# kfOk nfOgsf] ;kmfO -Flushing snd cleaning_

kfOk nfOg leqsf] b'lift j:t'x¿ jf n]bf] -lyu|fg_ l/Tofpg cToGt cfjZos x'G5 . To;}n] 
lgoldt ¿kdf ;kmfO sfo{x¿ ;Dkfbg ug'{ kb{5 . kfgLsf] u'0f:t/ af/] ;]jf u|fxLx¿af6 u'gf;f] k|fKt 
gx'b} of] sfo{ ug'{ k|efjsf/L x'G5 . ;fdfGotof yf]/} kfgLsf] dfu x'g] pko'Qm df};ddf of] sfd ug]{ 
u/L of]hgf agfpg' kb{5 . 

$=* r'xfj6 lgoGq0f

cfof]hgfx¿df kfOkx¿, hf]gL{x¿, eNex¿, kfgL kf]v/Lx¿ cflbaf6 kfgL r'lxg] x'g ;S5 . k|0ffnLdf 
cToflws r'xfj6 e}/x]sf] ljBdfg cj:yfdf r'xfj6 lgoGq0f sfo{qmdn] r'xfj6 Go"lgs/0fsf 
;Dk"0f{ pkfox¿ cjnDjg ug'{ kb{5 . jflx/ ;txdf :ki6 b]lvg] -Visible leaks_ r'xfj6x¿ / 
gb]lvg] u/L x'g] leqL cb[Zo r'xfj6x¿ -Invisible leaks_ af/] cg'udg÷lg/LIf0f Pj+ cf;kf;sf 
;d'bfox¿af6 hfgsf/L k|Kt ug]{ Joj:yf ldnfpg' kb{5 . ;fy} 9n, ;tx 9n cflbsf kfOkx¿ 
k|;f/0f nfOg kf/ u/]/ kfgLsf kfOkx¿ uO/x]sf cj:yf -Cross connection ePsf] cj:yf_ 
df r'lxg] kfOk jf hf]gL{x¿af6 kfgL k|;f/0f ePsf] cj:yfdf kfgL r'xfj6 x'g] / kfOk l/Qf] /x]sf] 
cj:yfdf k|b"if0f leq l5g{ ;Sg] ;+efjgfnfO{ ;d]t Go"lgs/0f ug'{ h?/L 5 . 

$=( clen]v / k|ltj]bg

k|;f/0f k|0ffnLsf] cj:yfaf/] clen]lvs/0f cBfjlws ug{' kb{5 . o; clen]vdf tnsf s'/fx¿ 
;dfj]z ug{ ;lsg]5 . 

 k|;f/0f nfOgsf] n] cfp6 Knfg, kfOksf] ulx/fO / xfO8«f]lns u|]8 nfOg -Hydraulic 
grade line_ ;fy} eNex¿sf] cjl:ylt ;d]t b]lvg] u/L tof/ kfl/Psf] gS;f .

 ˆnf] ld6/x¿sf] l/l8Ë .

 kfgL6}+lsx¿df kfgLsf] ;tx .

 k|;f/0f nfOgdf k]|;/ l/l8Ë .

 kfgLsf] jxfj / kfgLsf] rfFksf] k'g/fjnf]sg .

 sd rfk ePsf :yfgx¿sf] klxrfg .

 kfOkx¿sf] cfo' / u'0f:t/ .

 kl/jt{g ug'{ kg]{ kfOk nfOgsf] klxrfg .

 r'xfj6 x'g] :yfgx¿sf] klxrfg .

 ;w} r'xfj6 eO/xg] :yfgx¿sf] klxrfg .

 d'Vo aNs ld6/x¿sf] l:ylt -sfd ug]{÷gug]{_ .
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 ljleGg ljGb'x¿df kfgLsf] h}ljs u'0f:t/ af/] hfgsf/L / tYofÍ .

 kfOkX¿sf] r'xfj6 dd{t ePsf] :yfg, ;f] sf] nflu nfu]sf] kfOk, ;fdfu|L tyf >lds 
cflbsf] d"No .

 lgoldt ;+rfngdf ;+nUg hgzlQmsf] nflu nfu]sf] ;do / nfut .

 cGo . 

dflysf] ;a} ljifox¿ ;dfj]z ePsf] k|ltj]bg tof/ kf/L Joj:yfkgnfO{ jflif{s ¿kdf d"NofÍgsf] 
nflu k|:t't ug'{ cfjZos x'G5 . Joj:yfkgaf6 o;sf] cWoog eO{ /fo–;'emfa / lgb]{zg k|fKt 
x'G5 . 

$=!) k|;f/0f k|0ffnLsf] hfFr ug]{ ;"rL

k|;f/0f k|0ffnLsf] r]s -hfFr_ b}lgs, ;fKtflxs, dfl;s, rf}dfl;s, cw{jflif{s jf jflif{s ¿kdf 
tnsf ljifox¿ ;dfj]z u/L jgfpFbf ;+ef/ tyf ;+rfngsf] nflu ;xh x'G5 . 

tflnsf g+ M $=! k|;f/0f nfOgsf] hfFr -r]s_ ;"rL M

l;=g+= cfjZos hfFr -k/LIf0f_ l:ylt k|ltj]bg lbg] ;do
! eNex¿ ;+rfngsf] ;dodf ljgf /f]s6f]s v'nf jf aGb x'G5, x'Fb}g <
@ eNe aGb u/]kl5 kfgL k|jfx k"0f{ ¿kdf /f]lsG5, /f]ls+b}g <
# kfOkx¿df r'xfj6 5, 5}g <
$ kfOk nfOgx¿df lvof nfu]sf] nIf0f b]vf k/]sf] 5, 5}g<
% eNex¿sf] Dofg xf]n se/x¿ lvof nfu]sf 5g\, 5}gg < 

eflrPsf jf lau]|sf 5g ls <
^ k|;f/0f nfOgdf k|b"if0fsf] ;+efjgf 5, 5}g <
& v'nf ;txdf b]lvPsf kfOkx¿sf] nflu k]lG6Ë ug{ cfjZos 

5, 5}g <
* hu]8f kf6k"hf{x¿sf] pknAwtf 5, 5}g <
( k|;f/0f nfOgdf rfFk / axfjsf] k'g/fjnf]sg ug]{
!) kfOk tyf eNex¿sf] cfo' n]vfhf]vf ug]{
!! kfOkdf lvof nufpg] kfgL 5, 5}g <
!@ kfgL k|;f/0f nfOgdf k|j]z ug]{ / lg:sg] 7fpFsf 7"nf axfj 

ld6/x¿ / kfgLsf] axfj kQf nufpg]
!# r'xfj6 x'g] :yfgx¿ >f]tx¿sf] klxrfg ug]{
!$ 7"nf axfj ld6/x¿sf] l:ylt 7Ls 5}g k'g/fjnf]sg ug]{
!% cBfjlws gS;f 5, 5}g <
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cWofo— %

%= vfg]kfgL k|zf]wg s]Gb|

%=!= kl/ro

;j{;fwf/0fsf nflu cfk"lt{ ul/g] kfgL lkpg of]Uo x'g'kb{5 . cyf{t\ lkpg] kfgL ef}lts, /;folgs tyf 
h}ljs dfkb08 cg';f/sf] x'g'kb{5 . lkpg] kfgL ;Dejt k|b"if0fd'Qm ;|f]t÷d'xfgaf6 lng'kb{5 . l;w} 
hldgsf] ;|f]taf6 lgsflnPsf] kfgL ;w} lkpg of]Uo cj:yfdf x'Fb}gg\ . kfgL zl4s/0f÷k|zf]wgsf] 
pb]Zo eg]sf] kfgLnfO{ ;'/lIft Pjd\ lkpg of]Uo agfpg' xf] . 

Kflxn] klxn] kfgL zl4s/0f÷k|zf]wgsf nflu lyu|ofpg], :nf] :ofG8 lkmN6/, hdfj6o'tm ¥oflk8 
:ofG8 lkmN6/ h:tf ljlwx¿ k|of]u u/LGYof] . rfk÷k|];/ lkmN6/, 8fo6f]d]l;o; h:tf ljlwx¿ rflxF 
la/n} ¿kdf k|of]udf NofOPsf] kfO{Psf] 5 . k/Dk/fut lkmN6/x¿df s'g} lglZrt cj:yf cyjf 
kl/l:yltdf k"j{ zl4s/0f÷k|zf]wg O{sfO{sf nflu lu6L k|of]u ul/Psf] /lkmË lkmN6/x¿ klg k|of]u 
ul/Psf] kfOG5 . 

zl4s/0f÷k|zf]wgsf nflu k/Dk/fut z'l4s/0f ug'{ cufl8 Snf]l/g];g, P/];g h:tf k"j{ 
zl4s/0f÷k|zf]wg k|lqmofsf] klg cfjZostf kg{ ;Sb5g\ . k"j{ zl4s/0f÷k|zf]wg k|lqmofdf 
/;fog ld>0f / lkmFhfj6 (fl occulation) klg ;dfj]z ul/Psf] x'G5 .

%=@ lyu|ofpg] (SEDIMENTATION)

%=@=! kl/ro

lyu|fpg] 6\ofÍLx¿ ;fdfGotof @ k|sf/sf 5g\ . klxnf] ;fbf lyu|fpg] 6\ofÍL -/;fog k|of]u gu/L 
lyu|fpg] 6\ofÍL_ / bf;|f] s]ldsn jf /;fog k|of]u u/L lyu|fpg] 6\ofÍL . ;fbf lyu|fpg] 6\ofÍLx¿ 
u|fld0f e]sdf ;lhnf dflgG5g\ t/ cfsf/df 7"nf agfpg' kg]{x'G5 . 

%=@=@ lyu|fpg] 6\ofª\sLsf cjojx¿ (Components of sedimentation basin)

lyu|fpg] 6\ofÍLsf] leqL efunfO{ rf/ efudf ljefhg ug{ ;lsG5 . kfgL cfpg] efu -Inlet_, lyu|g] 
efu -settling zone_, kmf]x/ hDg] efu -sludge zone_ / kfgL lg:sg] efu -outlet_

%=@=# lyu|fpg] 6\ofª\sLsf k|sf/ – lyu|fpg] 6\ofª\sLsf cfsf/sf lx;fjn] lgDg k|sf/sf 
x'g ;Sb5g\ .

cfoftsf/ 6\ofÍL, uf]nfsf/ cyjf juf{sf/ 6\ofÍL (High rate settlers/tube 
settlers/plate settlers) 7f]; ;Dks{ O{sfO{ (up-fl ow solid-contact clarifi cation 
and up-fl ow sludge blanket clarifi cation) 
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%=@=$ kmf]xf]/ Joj:yfkg -Sludge management_

 -s_ kmf]xf]/sf laz]iftf (Sludge Characteristics)

kfgL k|zf]wgsf] qmddf lg:s]sf kmf]xf]/x¿df ljz]ifu/L lkm6\ls/L jf cGo /;fog ldl;Psf] 
n]bf] kmf]xf]/x¿ al9 dfqfdf kfOG5 . j]l;gaf6 lgl:sg] a]nfdf )=@% b]lv !)Ü ;Dd 
kmf]x/x¿sf] ;3gg\ (concentration) /xg] ub{5 . u'?Tjfsif{0faf6 kmf]xf]/ x6fpg] k|0fnLdf 
7f]; kbfy{sf] ;3gg\ #Ü df l;ldt x'g'kb{5 . olb kmf]xf]/nfO{ kDk ug]{ xf] eg] 7f]; kbfy{sf] 
;3gg\ !)Ü ;Dd hfg ;lsG5 / ;f] nfO{ ;lhn} csf]{ 7fpFdf nfg ;lsG5 . 

hdfj6 / fl occulation u/L;s]sf] kfgL t];f]{jxfj lyu|g] 6\ofÍL (horizontal-fl ow 
sedimentation basin) df %)Ü eGbf al9, fl oc basin sf] nDafO{sf] klxnf] tLg 
efudf g} lylu|;S5 . Sludge x6fpg] pks/0fsf] ;+rfng frequency -cfj[lQ_ to ug]{ 
a]nfdf g} o; tkm{ klg Wofg lbg' kb{5 . hdfj6

 -v_ kmf]xf]/ x6fpg] k|0ffnL (Sludge removal system)

Sedimentation tank sf] tNnf] efudf hDdf ePsf kmf]xf]/x¿nfO{ ;do ;dodf x6fpg' 
kgf{sf sf/0fx¿ o; k|sf/ 5g\ .

!= lylu|g] k|lqmofdf s'g} k|sf/sf afwf pTkGg x'g glbg / hDdf ePsf] kmf]xf]/sf sf/0fn] 
kfgL k'g b"lift x'g ;Sg] ePsfn] kmf]xf]/ ;kmf ug'{ k5{ . 

@= kmf]xf]/sf sf/0fn] ubf{ s'g} klg k|sf/sf ;'Id hLjf0f'x¿ gag'g\ / s'g} klg k|sf/sf 
uGwx¿ pTkGg gxf]; eGgfsf nflu kmf]xf]/ ;kmf ug'{k5{ . 

#= Detention time 36fpg

7"nf vfnsf KnfG6 jf s]Gb|x¿df kmf]xf]/x¿ ;fdfGotof oflGqs pks/0fx¿sf] ;xfotfn] 
lglZrt cGt/fndf x6fOG5 . ;fgf KnfG6df eg] dfG5]n] g} x6fpFbf nfut sd kg{ 
hfG5 . 

sfdbf/åf/f g} ;kmf ug]{ j]l;gdf kfgLsf] u'0f:t/ dfkb08 leq /x];Dd kmf]xf]/x¿ hDdf 
eO/fVg lbOG5 . dflyNnf] ;tx;Dd kmf]xf]/ hDdf x'Fbf o;n] detention time 36fpFb5 
/ fl oc lkmN6/ dflyaf6 aUg yfNb5 . o:tf] ePdf j]l;g vfnL ug'{kb{5 / kDk k|of]u u/L 
kmf]xf]/ lgsfNg'kb{5 . kmf]xf]/ x6fpg ;lhnf]sf nflu k|foMh;f] j]l;gsf] ;tx ;kmf ug]{ 
gfnL lt/ cf]/fnf] x'g] u/L agfOPsf] x'G5 . lyu|g] 6}+sL ;kmf ug{sf nflu aif{df slt k6s 
aGb ug]{ eGg] s'/f kfgLsf] ;|f]t tyf u'0f:t/df e/ ub{5 . 

7"N7"nf s]Gb| jf KnfG6 ;kmf ug{sf sf nflu ljleGg pks/0fx¿ k|of]u ug]{ ul/G5 . 
h:t}M 



38 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

 Mechanical rake

 Drag chain and fl ights

 Travelling bridge

juf{sf/ cyjf uf]nfsf/ j]l;gdf k|fo u/L rotating sludge rake h8fg ul/Psf] x'G5 . 
j]l;gsf] ;tx aLr efu lt/ :nf]k ul/Psf] x'G5 / sludge rake n] kmf]xf]/nfO{ aLrsf] outlet tkm{ 
ws]Nb5 . cfoftsf/ j]l;gdf chain / fl ight k|0ffnL k|of]u u/L sludge x6fOG5 . 

k|zf]wg k|0ffnLn] /fd|f];Fu sfd ug{sf] nflu lgoldt ¿kdf ljleGg s'/fx¿sf] hfFr u/L cfjZos 
dd{t ;'wf/ ;dod} ug{ cfjZos x'G5 . o;n] k|zf]wg k|0ffnLaf6 k|zf]lwt kfgLsf] u'0f:t/ sfod 
/fVg d2t ub{5 . k|zf]wg k|0ffnLsf ljleGg ;+/rgfx¿ (components) sf] ;'rf? ¿kdf 
;+rfngsf] nflu ljleGg ;dodf ug'{kg]{ sfo{ / ljlwx¿ o; k|sf/sf 5g\ . 

%=# ;fbf lyu|fpg] 6\ofª\sL (Plain Sedimentation Tank)

s'g} klg /;fog k|of]u gu/L k|fs[lts tj/n] kfgLdf ePsf] wldnf] kgfnfO{ lyu|ofpg] k|lqmofnfO{ 
;fbf lyu|ofpg] 6\ofÍL elgG5 . kfgLsf] jxfj e]nf]l;6LnfO{ 36fP/ lyu|ofpg] k|lqmof cufl8 
a9fOG5 . 

%=#=! ;fbf lyu|fpg] 6\ofª\sLsf lgoldt sfo{x¿ 

 6\ofÍLdf hDdf ePsf] kfgLdf t}l/Psf ljleGg kbfy{x¿ h:t} n]pm, kft kltË/, r/fsf 
KjfFvx¿ cflbnfO{ x6fpg] / 6\of+sdf km]l/ kg{ g;Sg] u/L To:tf kbfy{x¿nfO{ pko'Qm 
:yfgdf lj;h{g ug]{ .

 6\ofÍLsf] OGn]6, cfp6n]6 / cGo ;+/rgfx¿af6 kfgL r'lxP÷gr'lxPsf] osLg ug]{ . 
r'lxPsf] eP dd{tsf] cfjZos Joj:yf ldnfpg] .

 6\ofÍLdf k|j]z ug]{ kfgLsf] axfj (Flow) / dfqf (Quantity) df Wofg k'¥ofpg] . cf};t 
eGbf sd jf a9L kfgL k|j]z u/]df ;d:of kQf nufO{ ;dfwfg ug]{ .

 6\ofÍLdf OG6]saf6 cfPsf] kfgLsf] u'0f:t/ hfFr ug]{ . ljz]iftM jiff{ofdddf w]/} lxnf] kfgL 
cfpg]  x'Fbf To:tf] cj:yf osLg ug]{ . w]/} wldnf], lxnf] kfgL cfPdf kfgLnfO{ 6\of+sLdf 
k|j]z ug{ glbg] . afOkf; k|0ffnLaf6 lxnf] kfgL pko'Qm :yfgdf lj;h{g ug]{ .

 6\ofÍLsf] OGn]6 tyf cfp6n]6df kfgL ;a}lt/af6 Ps}gf;n] j]u gju]sf]] osLg ug]{ . kfgL 
gau]sf] efudf u6/sf Kjfnx¿ 6flnPsf] eP ;kmf ug]{ .

 n¶L jf cGo pknAw Hofjnsf] ;xfotfn] 6\ofÍLsf] lkFwdf lylu|Psf] kmf]x/sf] dfqf 
cfFsng ug]{ .

 kmf]x/sf] dfqf kQf nufO{ 6\ofÍL ;kmf ug]{ ;do osLg ug]{ . ;fdfGotof o;k|sf/sf] 
6\ofÍLnfO{ aif{sf] b'O{k6s ;kmf ug'{k5{ . 
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%=#=@ 6\ofª\sL ;kmfO ug]{ ljlw 

 cfp6n]6 eNe aGb ug]{ / jf; cfp6 eNe k'/} vf]Ng] .

 kfgL 6\of+sL cfwf l/lQPkl5 6\of+sLleq k|j]z u/L a|;, emf8' cflbn] 6\of+sLsf] lkFw / 
leQfx¿ ;kmf ug]{ . 6\of+sLdf kfgL cfpg] / hfg] qmd rln/xg] x'Fbf kfgL;Fu} kmf]x/ klg 
aflxl/G5 . 6\of+sL ;kmf gx'Gh]n of] k|lqmof cl3 a9fpg] .

 6\of+sL ;kmf ePkl5 jf; cfp6 eNe k'/} aGb ug]{ .

%=#=# ;]l8d]G6];g 6\ofª\sL ;+rfngdf cfO{kg]{ ;d:ofx¿ / ;dfwfgsf pkfox¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot
! 6\ofª\sLsf] kfgLsf] 

;txdf 9kSs n]p 
b]lvg'

kfgLdf cTolws 
dfqfdf k|fª\ufl/s 
kmf]x/ ldl;g'

d'xfg If]q j/k/ 
en k:g g;Sg] u/L 
tsf{pg] . lkml;Ë cf}hf/sf] 
;xfotfn] a]nfa]nfdf n]p 
lgsfn]/ kmfNg] 

n]pn] g/fd|f] 
b]lvP klg xfgL 
ub}{g .

@ kfgLsf] ;tx 
zfGt gb]lvO{ a9L 
t/ª\uLt b]lvg'

s_ l8hfO{g eGbf 
a9L kfgL cfpg'

l8hfOg cg';f/sf] kfgL 
dfq 6\of+sLdf k7fpg]

v_ kfgL Ps} 
:yfgaf6 dfq aUg'

O{Gn]6 tkm{ /x]sf] u6/sf] 
k'/} nDafO{af6 kfgL aUg] 
Joj:yf ug]{

# cfp6n]6af6 au]sf] 
kfgLsf] O{Gn]6sf] 
h:t} jf Tof] eGbf 
klg wldnf] b]lvg'

s_ kfgL Ps} 
:yfgaf6 efq aUg' 
-;6{ ;ls{6 x'g'_

O{Gn]6 tkm{ /x]sf] u6/sf] 
k'/} nDafO{af6 kfgL aUg] 
Joj:yf ug]{

v_ 6\of+ssf] 
kLFwdf w]/} n]bf] 
hDdf x'g'

6\of+s jf; cfp6 ug]{ 
cyf{t ;kmf ug]{

$ 6\ofª\sL 
cf]e/ˆnf] x'g'

s_ s'g} sf/0fn] 
cfp6n]6 aGb x'g'

cfp6n]6 eNa vf]Ng]

v_ O{Gn]6af6 a9L 
kfgL cfpg'

kfgL 36fpg]

u_ cfp6n]6 
kfO{ksf] d'vdf 
s]xL j:t' c8\lsg'

hfFr u/L c8\lsPsf] j:t' 
lgsfNg] 
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%=$ /;fogo'Qm lyu|fpg] 6\ofª\sL (Chemical sedimentation Tank)

z'l4s/0f÷k|zf]wgsf nflu ;fbf lyu|fpg] 6\ofÍL k|of]u u/L lyu|fpg] lqmof ubf{ z'l4s/0f ug{ g;lsg] 
cj:yfsf] wldnf]kgf ePdf /;fogo'St lyu|fpg] 6\ofÍL k|of]u ul/G5 . z'l4s/0f÷k|zf]wgsf nflu 
k/Dk/fut z'l4s/0f ug'{ cufl8 Snf]l/g];g, P/];g h:tf k"j{ z'l4s/0f÷k|zf]wg k|lqmofsf] klg 
cfjZostf kg{ ;Sb5 . k"j{ z'l4s/0f÷k|zf]wg k|lqmofdf hdfj6 -coagulation_ / lkmFhfj6 
-fl occulation_ klg ;dfj]z ul/Psf] x'G5 . 

%=$=! hdfj6 tyf lkmFhfj6 (Coagulation and Flocculation)

kfgLdf /x]sf ;fbf lyu|ofpg] tyf lkmN6«]zg k|lqmofaf6 gx6\g] vfnsf kbfy{x¿ x6fpgsf nflu 
hdfj6 / fl occulation cfjZos kb{5 . ;fgf kbfy{ laz]ifu/L 3'ld/x]sf ;fgf s0fx¿ hdfj6 / 
flocculation gubf{ lyu|ofpgsf nflu xn'sf x'g] / lkmN6/ ug{sf nflu klg pko'Qm x'Fb}g . 

hdfj6 / fl occulation sf] d'Vo p2]Zo eg]sf] lyu|ofpg] / lkmN6/ k|lqmofnfO{ k|efjsf/L agfpg 
lyu|g ;Sg] 7"nf s0f agfpg' xf] . ToxL sf/0f lyu|ofpg] / lkmN6/sf] k|efjsf/Ltf hdfj6 / 
fl occulation sf] ;kmntfdf g} lge{/ ub{5 .

%=$=@ hdfj6 tyf lkmFhfj6sf] p2]Zo

hdfj6 / fl occulation sf] d'Vo pb]Zo eg]sf] kfgLdf /x]sf kmf]xf]/ hGo kbfy{ laz]ifu/L glylu|g] 
vfnsf ;"Id kbfy{ tyf /Ëx¿ x6fpg' xf] . kfgLdf /x]sf glylu|g] kbfy{x¿nfO{ hdfj6sf] nflu 
/;fogsf] k|of]u u/L x6fOG5 . 

%=$=# k|zf]wg k|lqmofdf ;fdfGotof k|of]u ul/g] /;folgs hdfj6 (Coagulant)

tflnsf g+= %=! /f;folgs sf]u'NofG6x¿ (Chemical coagulants)

(Name) gfd (Formula) ;"q (Coagulant Primary/Aid) 
sf]u'NofG6 k|f/lDes÷yk

Ferric Alum 
-km]l/s cn'd_—lkm6\ls/L

Fe2.(S04)3.
Al2(S04)3.24H20

k|yd

Poly Aluminium Chloride 
-kf]nL cd'ldlgod Snf]/fO8_

{Al2(0H)27 Cl33}15
k|yd

Ferric Chloride 
-km]l/s Snf]/fO8_ FeCl3.6H20

k|yd 

Calcium Hydroxide 
-SoflN;od xfO8«f]S;fO8_

Ca (0H)2
k|yd jf yk

Calcium 0xide 
-SoflN;od cS;fO8_

Ca0
k|yd jf yk
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k|fo h;f] lkm6\ls/LnfO{ /;fog hdfj6 -coagulant_ sf] ¿kdf k|of]u ul/G5 . tyflk kf]nL 
cn'ldlgod Snf]/fO8 (Poly Aluminum Chloride (PAC) nfO{ klg hdfj6sf] ¿kdf k|of]u ug{ 
;lsG5 . PAC k|of]u ug'{sf] kmfObf eg]sf] 

!= ;lhn} kfgLdf 3'lnt x'g' 

@= s'g} k|sf/sf cjz]ifx¿ afFsL g/xg' 

#= ;+sng 6\of+sLdf c;/ gug'{ 

$= lkm6ls/L eGbf al9 k|efjsf/L x'g 

%= lgs} sd 7fpmF eP k'Ug] emG8} %)Ü, eg] /Ëx¿ x6fpgdf rflxF sd k|efjsf/L /x]sf] kfOG5 . 

%=$=$ hdfj6 /;fogsf] 5gf}6

sf]u'n];g eg]sf] kfgLsf] Iff/Lotf / ;fgf ;fgf s0fx¿ Ps csf{df 6fFl;g uO{ kfgLdf ld;fOPsf] 
hdfj6 aLrsf] ef}lts tyf /;folgs k|ltlqmof xf] . o; k|lqmofaf6 c3'ngzLn s0f aGb5 h;nfO{ 
fl oc elGG5 hdfj6 . coagulant 5fGbfv]/L k|zf]wg ug'{kg]{ kfgLsf] ;|f]tsf nflu cfjZos kg]{ 
coagulant sf] dfqf / k|sf/df ljz]if Wofg lbg' kb{5 .

sf]u'NofG6 sd cyjf al9 dfqfdf k|of]u u/]df 7f]; kbfy{ cyjf c3'nglzn tTj lgisfzg 
ug]{ Ifdtfdf sdL cfpg ;Sb5 .o:tf] cj:yfdf ;fjwfgL  k"j{s k|of]uzfnfdf efF8f]df ljleGg 
Ifdtfsf] ld>0f xfnL hf/ kl/If0f u/L ;RRofpg ;lsG5 . To;sf] nflu hdfj6sf] k|lqmofdf 
kl/jt{gn] s] s:tf] kl/jt{g Nofof] egL ljz]if1n] g} hfFr ug'{kb{5 . 

%=$=% hf/ kl/If0f (Jar test)

hf/ kl/If0f coagulation -hdfj6_ k|lqmofnfO{ 7Ls dfqfdf k|of]u, cg'udg÷d"Nofª\sg ug{ 
Jofks ¿kdf k|of]u ul/g] Pp6f ljlw xf] . o;n] ;+rfngstf{nfO{ cfjZostf cg';f/ coagulation 
-hdfj6_, fl occulation -km}nfj6_ tyf clarifi cation -lyu|fpg]_ ljlw to ug{ dbt ub{5 .

;fy} k|zf]wg cg'udg ug{sf nflu k|zf]wg ug{ cufl8sf] kfgL / k|zf]wg u/L;s]kl5sf] kfgLsf] 
wldnf]kg, /Ë / Iffl/otf dfkg ug'{kb{5 . 

%=$=^ ld;fpg' (Mixing)

kfgLdf /;folgs k|lqmof lgs} l56f] x'g] ePsf]n] hdfj6 ;a} lt/ ;dfg tl/sfn] 3'nf];\ eg]/ 
ld;fj6 ul/G5 .  k|zf]wg ug'{ kg]{ kfgLdf /;folgs kbfy{sf] ld;fj6 k"0f{¿kn] ug{sf nflu ljleGg 
ljlwx¿sf] k|of]u ug{ ;lsG5 . h:t} hydraulic mixing, mechanical mixing, diff user and 
grid system, pumped blender.

o; k|lqmofnfO{ hdfj6 6\ofª\sLdf laz]if k|sf/sf] ld;fpg] (mixing) pks/0fx¿sf] ;xfotfn] 
ld;fpg] sfd k"0f{ ul/G5 . olb kfgLsf] j]u /;fog ld>0f u/fpg ;lsg] vfnsf] 5 eg] o; 
k|lqmofnfO{ kfgL k|j]z ug]{ s'nf] cyjf ˆns'n];g 6}+sLsf] kfOk nfOgdf klg ug{ ;lsG5 . 



42 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

%=$=& lkmhfj6 j]l;g ;+rfng (Flocculation Basin operation) 

Flocculation basin sf] p2]Zo kfgLdf /x]sf] ;"Id s0fx¿nfO{ lyu|g ;Sg] u/L 7"nf] / u?Ëf] agfpg' 
xf] . Flocculation Basin -lkmhfj6 j]l;g_ ;+rfng ubf{ lnlvt s'/fx¿df Wofg lbg'k5{ . 

;6{ ;ls{l6· x'g glbg]

Flocculator sf] sfo{ lgwf{/0f ug]{ Pp6f d'Vo kIf eg]sf] ;6{ ;ls{l6Ë xf] .

Flocculation basin -lkmhfj6 j]l;g_ sf] lyu|fofpg] 6\ofª\sLdf hfg] s/]G6n] ubf{ ;6{ ;ls{l6Ë 
x'G5 h;n] ubf{ fl oc -s0f_ x6fpg] sfddf ;d:of pTkGg x'G5 / fl occulation k|lqmofnfO{ g} 
cj?å ub{5 . /fd|f];Fu ;+rflnt entrance, curtain baffl  es, exit weirs / launder n] 
lylu|g]df ;'wf/ Nofpg ;Sb5 . 

Flocculator uf]nf], juf{sf/ cyjf cfoftsf/ x'g ;Sb5 . Flocculation sf]7f sf]7f 
5'6\ofOPsf] j]l;gdf ubf{ /fd|f] glthf cfpF5 . k|zf]wg ug'{kg]{ kfgL÷;|f]tdf ;6{ ;ls{l6Ë x'g glbg 
k|foh;f]M j]l;gnfO{ baffl  es sf] ;xfotfn] tLg efudf ljefhg ul/G5 . ldS;/sf] ultnfO{ sd 
ub}{ cyjf k}8]nsf] If]qnfO{ sd u/L turbulence nfO{ sd ug{ ;lsG5 . o;nfO{ tapered 
energy mixing -phf{ 36\bf] qmdsf] ld;fj6_ klg elgG5 . alg;s]sf] fl oc nfO{ 6'lqmg glbgsf] 
nflu mixer/stirrer sf] ult sd ug'{kb{5 . olb fl oc 6'lqmPdf lyu|g] sfd ;DkGg x'Fb}g, a¿ lkmN6/ 
dfly yk af]em ylkG5 . 

Dosing of the coagulant at a spot of maximum turbulence -kfgLsf] jxfj rsf]{ 
efpsf] :yfgdf ul/g] sf]u'NofG6sf] ld;fj6_

;a}eGbf al9 j]u ePsf] 7fpFdf /;fog tLj| ¿kn] 3f]nL tLg v08df ljeflht OsfO{df fl occulation 
u/fpFbf w]/} ld>0f /fd|f] x'G5 . o;n] ;ls{l6Ë klg 36fpFb5 . klxnf] efuaf6 bf];|f] / bf];|f]af6 t];|f] 
efudf hfFbf ult lj:tf/} 36\b} hfG5 / lyu|g] k|lqmof ltj| x'G5 . 

%=$=*  hdfj6 – lkmhfj6 k|lqmofut sfo{x¿ 
(Coagulation – Flocculation process Action)

 hdfj6 – lkmhfj6sf] ;fdfGo ;+rfngsf nflu ug'{kg]{ sfo{x¿

 sf]u'n];g ug]{ /;folgs kbfy{ kfgLdf ld;fpg] 

 To;nfO{ ;a} efudf ld;fpg s'g} ljwLåf/f kfgLnfO{ rnfpg] . 

 k|lqmof lgu/fgL ug]{

 k|zf]wg ug{ cl3 / k|zf]lwt kfgLsf] u'0:t/ kl/If0f / d"NofËsg ug]{

 pks/0f / k|lqmofsf] r]s hfFr ug]{, cfjZos ePdf ;f]lx cg'¿k ldnfpg]

 ;Dk"0f{ k|lqmofsf k|efjsf/L] lgu/fgL ug]{
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%=$=( Floc kl/If0f

/;fog ld>0f tyf fl occulation k|lqmofsf ljleGg efuaf6 gd"gf ;+sng u/L hfFRg'kb{5 . Floc 
/ kfgL aLrsf] :ki6tf x]g]{ / ;f]sf] cfsf/sf] cWoog ug]{ . 

 Floc fl occulation basin leq l5g]{ qmdsf] lgu/fgL ug]{ . Floc axg] qmddf ;fgf] / 
;a}lt/ Ps}gfzn] km}lnPsf] x'g'kb{5 . 

 lkm6\ls/Lsf ;fgf ;fgf s0f x'g' eg]sf] /;fogsf] dfqf sd x'g'sf] ;+s]tsf ¿kdf lng 
;lsG5 . ck]lIft fl oc popcorn fl ake -ds}sf] lrp/f_ cfsf/sf] x'G5 . olb kfgL 
b"lwnf] cyjf xNsf lgnf] vfnsf] ePdf lkm6\ls/Lsf] dfqf al9 ePsf] hgfpFb5 .

 cfFvfn] x]bf{ Flocculation basin af6 axg] qmddf fl oc sf] cfsf/df j[lå x'Fb} 
hfg'kb{5 . olb fl oc sf] cfsf/ a9\b} kl5 tn emg]{ qmddf 6'lqmPdf ld>0fsf] tLj|tf pRr 
/x]sf] eGg] a'lemG5 . o:tf] ePdf fl occulation sf] ult sd cyjf coagulant sf] dfqf 
a9fpg' kb{5 .

 Flocculation basin df fl oc sf] settlement hfFr ug'{kb{5 . olb w]/} fl oc kfgL dfly 
t}l/Psf] b]lvPdf fl oc lgs} g} xNsf ePsf] a'lemG5 . /;fogsf] dfqf a9fP/ cyjf kf]lnd/ 
h:tf coagulant ylk 7"nf] / ux|f}+ fl oc agfpg ;lsG5 . olb ;kmf /fd|f] fl oc kfgLdf 
b]lvPdf lkm6\ls/Lsf] dfqf a9L ePsf] eGg] a'lemG5 . o:tf] ePdf dfqf 36fpg'kb{5 .

tflnsf g+= %=@ df fl occulation coagulation k|lqmofdf s] s:tf ;d:ofx¿ cfOk5{ / To;nfO{ 
s;/L ;dfwfg ug{ ;lsG5 elg ;+lIfKt ljj/0f lbOPsf] 5 . 

tflnsf g+= %=@ hdfj6–lkmhfj6 k|lqmofdf ;d:ofx¿ ;dfwfg ug]{ (Coagulation–Flocculation)

kfgLsf] ;|f]tsf] u'0f:t/df 
b]lvPsf kl/jt{g

;+rfnsn] ug]{ sfo{ ug{ ;lsg] k|lqmofut kl/jt{g

Wldnf]kgf
tfkqmd

!= cfpg ;Sg] kl/jt{gsf] 
ljZn]if0f ug]{
@= ;Dk"0f{ k|lqmofsf] 
sfo{Ifdtfsf] d"Nofª\sg ug]{
#= hf/ kl/If0f ug]{
$= cfjZos plrt k|lqmofut 
kl/jt{g ug]{ -;Fu}sf] bflxg] 
lt/sf] :tDe x]g]{_

!= hdfj6 (Coagulant) sf] dfqf 
ldnfpg]
@= Flash mixer/ lkmhfj6 ;+oGqsf] 
ld>0f tLj|tf ldnfpg]
#= cfjZos hdfj6 cyjf fi lter 
aid yKg]
$= Iff/Lotf cyjf PH ldnfpg]
%= hdfj6 kl/jt{g ug]{
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kfgLsf] ;|f]tsf] u'0f:t/df 
b]lvPsf kl/jt{g

;+rfnsn] ug]{ sfo{ ug{ ;lsg] k|lqmofut kl/jt{g

Coagulation k|lqmofsf] 
k|jfxsf] u'0f:t/df 
kl/jt{g (Coagulation 
process effl  uent 
quality changes)

;+rfnsn] ug]{ sfo{ ug{ ;lsg] k|lqmofut kl/jt{g

wldnf]kgf 
Iff/Lotf PH

!= kfgLsf] ;|f]tsf] u'0:t/ 
d'Nofª\sg ug]{
@= hf/ kl/If0f ug]{
#= sfo{ k|lqmofsf] hfFr 
(Verify process 
performance)
s_ 56f] ld;fpg] pks/0f 
rnfpg]_ 
v_ plrt k|lqmofut kl/jt{g 
ug]{

!= hdfj6sf] dfqf ldnfpg]
@= lkmhfj6 ;+oGqsf] ld>0f tLj|tf 
ldnfpg]
#= Iff/Lotf cyjf PH ldnfpg]
$= hdfj6 kl/jt{g ug]{

Flocculation basin 
fl oc u'0f:t/ kl/jt{g

;+rfnsn] ug]{ sfo{ ug{ ;lsg] k|lqmofut kl/jt{g

7"nf s0f jlgg] (Floc 
formation)

!= j]l;gdf 7"nf s0fsf] 
cj:yf lg/LIf0f ug]{
s_ km}nfj6
v_ cfsf/
u_ 7"nf s0fsf] Pstf (Floc 
strength)
@= ;Dk"0f{ k|lqmof jf ljlwsf] 
sfo{Ifdtf d"Nofª\sg ug]{
#= hf/ kl/If0f ug]{
s_ e sf] agfj6 / lylu|gnfO{ 
nfu]sf] ;do x]g]{ .
v_ dflyNnf] efusf] kfgL 
(Supernatant) sf] u'0f:t/ 
/ ;kmfkgf x]g]{ . 

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/fl occulator sf] 
ld>0f tLj|tf ldnfpg]
#= hdfj6sf] nflu cfjZos 
;xof]uL /;fog yKg]
$= Iff/Lotf / PH  ldnfpg]
%= hdfj6 kl/jt{g  ug]{

gf]6 M ;a} d'Vo ;d:ofx¿ cflwsfl/s Joltm ;dIf k'¥ofpg' kb{5 / lbOPsf] lgb]{zg cg'¿k sfo{ 
ub}{ hfg' kb{5 . 
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%=$=!) clen]vg ug]{ (Record Keeping)

lgDg lnlvt s'/fx¿sf] clen]v cyjf /]s8{ /fVg' kb{5 . 

 ;|f]tsf] kfgLsf] u'0:t/ -PH, wldnf]kgf, Iffl/otf, tfkqmd, kfgLsf] dfu / /Ë_

 k|zf]lwt kfgLsf] u'0:t/ -PH, wldnf]kgf / Iffl/otf_

 k|zf]wg k|lqmofsf] ;"rL -k|of]u ul/Psf /;fog, /;fogsf] dfqf, k|zf]wg ul/Psf] kfgLsf] 
dfqf, :6f]/df ePsf /;fogsf] kl/df0f_

 k|zf]wg pks/0fsf cj:yf -;~rfngdf /x]sf pks.0fx¿sf k|sf/, dd{t ;Def/sf nflu 
k|of]u ul/Psf k|lqmof, pks/0fsf] Soflnj]|;g :tl/s/0f /;dfof]hg_

 dxTjk"0f{ k|lqmofx¿nfO{ /]vfª\sg (plot) ug'{kb{5 . ;|f]tsf] kfgLsf] wldnf]kgf / 
coagulant sf] dfqf aLrsf] /]vfª\sg ug'{kb{5 . olb c¿ s'g} kl/jt{g h:t} Iffl/otf / 
PH aLrsf] cGt/ w]/} eP ;f]sf] klg /]vfª\sg ug'{kb{5 .

%=$=!! sf]u'n];g ;lxtsf] ;]l8d]G6];g 6\of+sLdf lgoldt sfo{x¿

o; 6\of+sLsf] sfo{ Kn]g ;]l8d]G6];g 6\of+sLsf] h:t} ePsfn] lgoldt Wofg k'¥ofpg' kg]{ tyf ug'{kg]{ 
sfo{x¿ Ps}gf;sf 5g\ . Kn]g ;]l8d]G6];g 6\of+sdf x]/rfx ug'{kg]{ afx]s o; 6\of+sLdf /;fogsf] 
k|of]u ug'{kg]{ ePsf]n] ug'{kg]{ s]lxyk sfo{x¿ o;k|sf/sf  5g\  .

 6\of+sLdf k|of]u ul/g] /;fog ;fdfGotof, lkm6ls/L (Alum) nfO{ lgoldt ¿kdf cfjZos 
dfqfdf kfgLdf ld;fpg] .

 sf]cu'n];g RofDa/df /;fog kfgL;Fu /fd|f];Fu ldl;Psf] 5÷5}g osLg ug]{ .

 sf]cu'n];g / ˆnf]s'n];g RofDa/df lylu|Psf] kmf]x/ ;kmf ug]{ ;do lgwf{/0f ug{ tL 
RofDa/x¿sf] lgoldt hfFr ug]{ .

 o; 6\of+sLsf] cfp6n]6df hDdf ePsf] kfgLnfO{ lgoldt cjnf]sg ug]{ . o; 6\of+sLaf6 
aflxl/g] kfgL ;fljseGbf Hofb} wldnf] ePdf sf]cu'n];g jf ˆnf]s'n];g RofDa/n]  
/fd|f];Fu sfd gu/]sf] x'g ;S5 . o:tf] cj:yf cfPdf ;d:of kQf nufO{ lg/fs/0f ug]{ .

 Alum -lkm6\ls/L_ sf] pko'Qm dfqf to ug{ hf/ kl/If0f ljlw ckgfpg' kg]{ .

 sf]cu'n];gsf] ult, ld;fj6sf] tl/sf / ;dosf] hfgsf/L x'g'kg]{ .

%=$=!@ ;kmfO ug]{ ljlw

 6\of+sLsf] cfp6n]6 eNa aGb ug]{ / jf;cfp6 eNa vf]Ng] . jf;cfp6af6 6\of+sLdf 
lylu|Psf] n]bf] aflx/ aUg yfN5 .

 6\of+sLdf kfgL 36]kl5 6\of+sLsf] leQf, Aofkmn jfn / e'O{+df hDdf ePsf] kmf]x/nfO{ 
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a|;, emf8'sf] k|of]un] ;kmf ug]{ . OGn]6af6 lelqPsf] / jf;cfp6af6 aflxl/Psf] kfgL;Fu}  
6\of+sL ;kmf x'g yfN5 . 6\of+sL k'/} ;kmf geP;Dd of] k|lqmof bf]xf]¥ofpg] .

 6\of+sL ;kmf ePkl5 jf;cfp6 eNa aGb ug]{ / cfp6n]6 eNa vf]Ng] . 

%=$=!# ;'/Iffsf nflu Wofg k'¥ofpg' kg]{ s'/fx¿ (Safety consideration)

Coagulation fl occulation k|lqmofdf ;+rfnsnfO{ lgDg lnlvt s'/fx¿af6 hf]lvd x'g 
;Sb5 . 

!= ljB'tLo pks/0f 

@= 3'Dg] vfnsf] oflGqs pks/0fx¿ 

#=  kfgL k|zf]wg ug]{ /;fogx¿, k|of]uzfnfdf k/LIf0fsf qmddf x'g] b'3{6gfx¿ 

$=  /;folgs kbfy{ -Reagents_

%=  /;folgs tTjx¿ Kf]flvP/ x'g ;Sg] lrKnf] hldg 

^=  ;fF3'/f] :yfg tyf eNj cyjf pump vaults -lj:kmf]6s Uof;_ h:tf e"ldut ;+/rgf, 
clS;hgsf] sdL

o;sf] ;'/Iffsf] nflu lg/Gt/ ¿kdf Wofg lbg' h?/L 5 . ;+rfnsnfO{ fi rst aid -k|fylds pkrf/_ 
;DaGwL 1fg x'g' cfjZos kb{5 . h:t} mouth to mouth resuscitation, ;fdfGo z/Ll/s 
rf]6k6s, /;fog;Fu ;Dks{ x'Fbf ul/g] ;fdfGo pkrf/ .

%=$=!$ aGb ug]{ / vf]Ng] k|lqmofx¿ (Startup and shut down procedures)

s_ Start up / shutdown k|lqmof ug{sf nflu cfjZos cfwf/x¿

of] k|foh;f] k|zf]wg s]Gb|df ;fdfGo ¿kdf ul/g] k|lqmof xf]Og . of] ljlw dd{t ;+ef/sf nflu 
s]Gb| aGb ul/g] cj:yfdf ul/G5 . slxn]sflxF laz]if pks/0f lalu|Psf] cj:yfdf klg o;sf] 
cjZostf kb{5 . 

v_ -Startup procedures_ aGb ug]{ k|lqmofx¿

!= plrt lubrication / ;+rfng cj:yfsf] nflu ;Dk"0f{ pks/0fx¿sf] r]shfFr ug]{ .

@= ;a} /;folgs kbfy{ ld;fpg] pks/0fx¿ feeder tof/L cj:yfdf /x] g/x]sf] ;'lglZrt ug]{ . 
h'g;'s} cj:yfdf klg 6\ofª\sLdf kfgLsf] nflu cfjZos kg]{ /;fogx¿ cfjZos dfqfdf 
pknAw x'g'kb{5 .

#= kfgLsf] gd"gf ;+sng ug]{ . tt\kZrft feeder df ;KnfO{ u/L/x]sf] gofF /;fog k|of]u u/L 
hf/ kl/If0f ug]{ .

$= /;folgs feeder sf] nflu setting lgwf{/0f ug]{ ;fy} pks/0fx¿sf] feed rate klg 
ldnfpg] .
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%= kfgL aUgsf nflu cfudgåf/ jf eNj v'nf /fVg] .

^= cfjZos /;folgs feed k|0ffnL t'?Gt} ;+rfng ug]{ . Coagulant chemical feed 
ug{sf nflu eNj vf]Ng] / chemical feeder ;'rf¿ Ufg]{ . cfjZostf cg';f/ chemical 
feeder nfO{ ldnfpg] . 

&= cfjZos ePdf j];Lg vfln ug]{ .

gf]6 M Ground water sf] n]en gx]l/ basin nfO{ k"0f{ ¿kn] vfnL gug]{, basin gate aGb ug]{ 
cyjf stop log xfNg] . 

%=$=!% ;~rfng k|lqmofx¿ (Operating procedures)

lkmN6/ kl5sf] kfgLsf]] wldnf]kgf (effl  uent turbidity), lyu|ofpg] k|lqmofn] s:tf] sfd 
ul//x]sf] 5 elg x]g{sf] nflu Pp6f k|efjsf/L ;"rs xf] . tyflk u'0f:t/ x]g{sf nflu x/]s 
k|lqmofdf laz]if lgu/fgL ug'{kb{5 . k|zf]wg s]Gb| To;a]nf ;fdfGo c:yfdf /x]sf] eGg] a'lemG5 ha 
;f] s]Gb| jf KnfG6 ;~rfng kx'Fr leq} x'G5 eg] c;fdfGo cj:yfdf eg] k|zf]wg s]Gb| ;+rfng 
ug{ lgs} sl7g x'G5 . lyu|ofpg k|lqmofsf] ;fdfGo ;+rfngsf] nflu lgDg lnlvt s'/fx¿df Wofg 
lbg'kb{5 . 

 lyu|ofpg] 6\ofÍLleq k|j]z ug{ cl3 / lgZsf;gsf a]nfdf kfgLsf] wldnf]kgf, k|j]z 
ug]{ a]nfsf] tfkqmd, l5g{ cl3sf] wldnf]kgfn] kfgLdf /x]sf] fl oc jf lylu|g] k|lqmofdf 
x'g] 7f];\sf] ;+s]t ub{5 . 6}+sL laflx/ lg:s]sf] kfgLsf] wldnf]kgfsf] dfqfn] lyu|ofpg] 
k|lqmofsf] k|efjsfl/tf b]cfpFb5 . lkmN6/df fl oc sf] loading sd ug{ sd k|j]z x'g] 
kfgLdf wldnf]kgf cg's'n /xG5 . 

 kfgL j]l;gleq k|j]z ug]{ a]nfsf] tfkqmd lgs} g} dxTjk"0f{ 5 . kfgL hlt lr;f] x'G5, 
kbfy{x¿ lylu|gnfO{ Tolt g} a9L ;do nfUb5 . o;df cfPsf kl/jt{gx¿ ;Daf]wg 
ug{sf nflu hf/ kl/If0f u/L coagulant sf] dfqf to ug'{kb{5 / lylu|g] vfnsf] fl oc 
agfpg'kb{5 . .csf]{ pkfo eg]sf] kfgLsf] dfu sd k|j]z x'g] kfgLsf] kl/df0fnfO{ x6fO{ x'Fbf 
/xg] ;do -detention time_ a9fpg] x'g ;S5 . 

 lylu|g] k|lqmofdf fl oc s;/L lylu|g] u/]sf] 5, launder weirs df v;]sf]÷5rNlsPsf] 
kfgL slQsf] ;kmf / kf/bzL{ 5 x]g'{kb{5 . Floc ;a}lt/ Ps}gfz gx'g' jf /fd|f];Fu glylu|Psf] 
fl oc n] kfgLsf] u'0f:t/df kl/jt{g ePsf] hgfpFb5 . o;n] ;+rfng qmddf s]xL ;d:ofx¿ 
klg pTkGg x'g ;Sb5g\ / lyu|g] k|lqmof /fd|f];Fu gePsf] klg x'g ;Sb5 .

%=$=!^ clen]v /fVg] (Record Keeping)

Kf|lqmofut sfo{x¿sf] b}lgs ;+rfng tyf kfgLsf] u'0f:t/sf ;fy;fy} lgDg lnlvt s'/fx¿sf] 
/]s8{ /fVg'kb{5 . 
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!= Infl uent / effl  uent sf] wldnf]kgf / infl uent tfkqmd

@= pTkfbg k|lqmof tYofÍx¿ -k|zf]wg ul/Psf] kfgLsf] dfqf, pTkflbt sludge sf] dfqf_

#= k|lqmofut pks/0fx¿sf] sfo{ Ifdtf -;+rfngdf /x]sf pks/0fsf k|sf/, dd{t;Def/sf] 
k|lqmof / pks/0fx¿sf] calibration

tflnsf g+= %=# lgoldt lyu|g] k|lqmof;DaGwL ;f/f+z (Summary of routine sedimentation process) 

ljj/0f :yfg cfj[lQ ;+rfnsn] ug{;Sg] ;Defljt sfo{
!= k|lqmofut sfo{ lgu/fgL tyf kfgLsf] u'0f:t/sf] cj:yf d"Nof+sg
wldnf]kgf

tfkqmd

Infl uent/effl  uent 

Infl uent/effl  uent
-k|j]z u/]sf] 
kfgL÷lg:sf;g x'g] 
kfgL_

* 306fdf 
sDtLdf klg 
Ps k6s
slxn]sflxF

!= kfgLsf] u'0f:t/df leGgtf 
cfO/x]df gd"gf kl/If0f cfa[lt 
(sampling frequency) a9fpg]
@= hf/ kl/If0f ug]{
#= cfjZos k|lqmofut kl/jt{g ug]{
s_ hdfj6sf] dfqf yk36 ug]{
v_ lkmhfj6 ;+oGqsf] ld>0f tLj|tf 
ldnfpg]]
u_ lylu|Psf] n]bf] x6fpg] ;do kl/jt{g 
ug]{
3_ Coagulant kmg]{

@= b[ZofTds cjnf]sg
Floc settling 
laz]iftf Floc 
lat/0f 

wldnf]kgf, 
lylu|Psf]  
kfgLsf] kf/bzL{tf 

j]l;gsf] klxnf] 
cfwf efu 

Inlet Launders 
of settled water 
conduit

* 306fdf 
sDtLdf klg 
Ps k6s
slxn]sflxF

!= hf/ kl/If0f ug]{
@= cfjZos k|lqmofut kl/jt{g ug]{
s_ hdfj6sf] dfqf km]g]{
v_ /fd|f];Fu sfd u/L /fv]sf] /;fog 
ld;fpg] ;+oGq ldnfpg] . 
u_ lylu|Psf] n]bf] x6fpg] ;do kl/jt{g 
ug]{
3_ hdfj6 kmg]{

#= lylu|Psf] n]bf] x6fpg] pks/0f r]shfFr 
cfjfh, sDkg, 
r'xfj6, tftf]kgf 

ljleGg * 306fdf 
sDtLdf klg 
Ps k6s÷
slxn]sflxF

!= ;fgfltgf ;d:ofx¿ ;'Nemfpg]
@= 7"nf ;d:of cfPdf c¿nfO{ klg 
va/ ug]{
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ljj/0f :yfg cfj[lQ ;+rfnsn] ug{;Sg] ;Defljt sfo{
$= lylu|Psf] n]bf] x6fpg] pks/0f ;+rfng
;fdfGo k|lqmofut 
sfo{x¿

lyu|fpg] 
j]l;g÷6\ofÍL 
(Sedimentation 
basin)

k|lqmofut 
cj:yfdf 
w/ kb{5 . 
-b}lgs Ps 
k6sb]lv b'O{ 
tLg lbgdf 
Ps  k6s;Dd

!= ;+rfng cfj[lQ (frequency)  
kl/jt{g ug]{
s_ lyu|LPsf] n]bf] olb lgs} g} t/n eP 
;+rfng b/ jf kDk b/ 36fpg]
v_ n]bf] olb lgs} g} afSnf] jf 
kfOknfOg hDg yfn]df ;+rfng b/ jf 
kDk b/ a9fpg]
u_ n]bf] olb ;+qmldt ePdf ;+rfng 
cfj[lt jf kDk b/ a9fpg] .

%= ;'ljwfx¿sf] lgu/fgL
Sedimentation 
basin hfFRg], 
kfgL lgZsfzg 
j]o/df basin sf] 
kfgL lg/LIf0f ug]{
j]l;gsf] kfgLsf] 
;tx cjnf]sg ug]{,
j]l;gsf] leQf / 
nfpG8/ -launders_ 
df n]p x]g]{

ljleGg
k|To]s * 
306fdf Ps 
k6s

!= c;fdfGo cj:yfdf l/kf]6{ ug]{
@= axfj kl/jt{g ug]{ jf Launder 
weirs ldnfpg]
#= j]l;gsf] kfgLsf] ;txaf6 hfnLsf] 
dfWodn] kmf]xf]/ x6fpg] .

gf]6M s'g} klg 7"nf] ;d:of cfPdf bIf cflwsfl/s l/kf]6 ug]{ / ;f]xL cg'¿k sfd ug]{ . 

tflnsf g+= %=$ lyu|g] k|lqmofsf ;d:ofx¿ klxrfg (Sedimentation process troubleshooting)

kl/rfns sbd ;Defljt k|lqmofut kl/jt{g
!= ;|f]tsf] kfgLsf] u'0f:t/ kl/jt{gx¿ 
wldnf]kgf tfkqmd 
Ifl/otf PH /Ë

!= j]l;gdf ePsf kl/jt{g lgwf{/0f 
ug{sf nflu cfjZos ljZn]if0f ug]{
@= ;Dk"0f{ k|lqmof d"Nof+sg ug]{
#= hf/ kl/If0f ug]{
$=cfjZos k|lqmofut kl/jt{g ug]{
%= k|lqmofut lg/LIf0f a9fpg]

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/ lkmhfj6 
;+oGqsf] ld;fpg] utL ldnfpg]
#= n]bf] x6fpg] cfa[tL (Sludge 
removal frequency) kl/jt{g 
ug]{ -36fpg] jf a9fpg]_
$= Lime, caustic soda or 
soda ash -r'gf, ;f]8f_ k|of]u 
u/L Ifl/otf a9fpg]
%= hdfj6 kl/jt{g ug]{ .
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kl/rfns sbd ;Defljt k|lqmofut kl/jt{g
@= Flocculant k|lqmofsf] effl  uent sf] u'0f:t/ kl/jt{gx¿
wldnf]kgf 
Ifl/otf PH

!= ePsf kl/jt{g lgwf{/0f ug{sf 
nflu cfjZos ljZn]if0f ug]{
@= ;Dk"0f{ k|lqmof d"Nof+sg ug]{
#= hf/ kl/If0f ug]{
$=cfjZos k|lqmofut kl/jt{g ug]{

!= hdfj6sf] dfqf ldnfpg]
@= lkmhfj6 ;+oGqsf] ld>0f 
tLj|tf ldnfpg] .
#= /fd|f];Fu sfd u/L/fv]sf] 
/;fog ld;fpg] ;+oGq ldnfpg]
$= hdfj6 kl/jt{g ug]{

#= lyu|ofpg] 6\of+ÍLdf ePsf kl/jt{gx¿
Floc settling Floc settling laz]iftfx¿ x]g{]

s_ km}nfj6
v_ cfsf/
u_ lylu|g] b/
@= ;Dk"0f{ k|lqmof d"Nof+sg ug]{
#= hf/ kl/If0f ug]{
s_ fl oc sf] cfsf/ / lylu|g] b/ x]g]{
v_ lylu|Psf] kfgLsf] u'0f:t/, 
-kf/bzL{tf / /Ë_ x]g]{ 
$= cg's'n k|lqmofut kl/jt{g ug]{

!= hdfj6sf] dfqf ldnfpg]
@= lkmhfj6 ;+oGqsf] ld>0f 
tLj|tf ldnfpg] . 
#= n]bf] x6fpg] dl;gsf] 
cfa[tL kl/jt{g ug]{ -36fpg] jf 
a9fpg]_ .
#= j]l;gaf6 lyu|]sf] n]bf] x6fpg]
%= efFlrPsf n]bf] x6fpg] 
dl;gsf kf6{ dd{t ug]{ .
^= hdfj6 kl/jt{g ug]{

$= Sedimentation process effl  uent quality changes -lyu|g] k|lqmofaf6 
lgisflzt kfgLsf] u'0f cbnL jbnL_
wldnf]kgf 
/Ë

!= ePsf kl/jt{g lgwf{/0f ug{sf 
nflu cfjZos ljZn]if0f ug]{
@= ;Dk"0f{ k|lqmof d"Nof+sg ug]{
#= hf/ kl/If0f ug]{
$=cfjZos k|lqmofut kl/jt{g ug]{

!= hdfj6sf] dfqf ldnfpg]
@= lkmhfj6 ;+oGqsf] ld>0f 
tLj|tf ldnfpg] .
#= /fd|f];Fu sfd u/L/fv]sf] 
/;fog ld;fpg] ;+oGq ldnfpg] .
$= hdfj6 kl/jt{g ug]{

gf]6M s'g} klg 7"nf] ;d:of cfPdf bIf cflwsfl/s l/kf]6 ug]{ / ;f]xL cg'¿k sfd ug]{ . 

%=$=!& vf]Ng] tyf aGb ug]{ k|lqmof

s'g} k|sf/sf] dd{t ;Def/ sfo{sf nflu aGb jf vf]Ng' k/]df pTkfbsn] lbOPsf] lgb]{zg cg'¿k g} 
ug'{kb{5 . ;fdfGotof ul/g] k|lqmof o; k|sf/ 5g\ .

s_ rfn' ug]{ k|lqmofx¿ (Startup procedure)

!= pks/0fsf] ;+rfng cj:yf, ef}lts ;'ljwfx¿ xg]{ . j]l;g eNe aGb eP gePsf] x]g]{ . 
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 6+sL k"0f{¿kdf (Basin isolation) aGb x'g' kb{5 . 

 Launder weir plate Ps} :t/df x'g'k5{ . 

 j]l;gaf6 ;Dk"0f{ kmf]xf]/, cf}hf/x¿ lgsfln;s]sf] ;'lglZrt ug'{k5{ .

@= n]bf] lgZsf;g pks/0fsf] kl/If0f 

 oflGqs pks/0fx¿ /fd|/L df]ljn÷lu|h u/L ;+rfngsf] nflu tof/L cj:yfdf x'g'k5{  
;fy} n]bf] lgisfzg pks/0fx¿sf] ;+rfng cj:yf ;do ;dodf hfFr ug'{k5{ . 

#= lyu|ofpg] kfgL 6+sL (Sedimentation basin) df kfgL eg]{ / j]l;gdf kfgLsf] ulx/fO{ 
/fd|f];Fu xg]{ . kfgLsf] ;txdf t}l//x]sf kmf]xf]/x¿ b}lgs ¿kdf x6fpg] .

$= gd'gf lemSg] kDk (Sample pump) ;+rfng ug]{

%= kfgLsf] u'0f:t/ ljZn]if0f ug]{ .

^= n]bf] lgZsf;g pks/0f ;+rfng ug]{ . ;Dk"0f{ eNex¿ oyf:yfgdf /x] g/x]sf] r]s hfFr 
ug]{ . 

v_ aGb ug]{ k|lqmofx¿ (Shut down procedures)

!=  lyu|ofpg] kfgL 6+sL (Sedimentation basin) leq axfj /f]Sg] .

@=  n]bf] tfGg] (Sludge pump) aGb ug]{ .

#=  n]bf] kmfNg] (Sludge removal) pks/0f aGb ug]{ . ;Dk"0f{ oflGqs pks/0fx¿ aGb ug]{ / 
cfjZos k/] 5'6fpg] / ;Dk"0f{ eNe oyf:yfgdf /x] g/x]sf] hfFRg] .

$=  ljB'tLo pks/0fx¿ aGb ug]{ .

%=  cfjZos k/]df j]l;gsf] kfgLnfO{ k"0f{tM vfnL ug]{ . 

^=  kfgL x6fOP (Dewatering) kl5 ;Dk"0f{ oflGqs kf6{k"hf{x¿df lu|h / df]ljn /fVg] sfo{ 
ug]{ 

%=$=!* pks/0f

s_ ;xof]uL pks/0fsf k|sf/ M ;+rfng tyf dd{t;Def/

x/]s pks/0fsf ;+rfng Pjd\ dd{t ;Def/af/] ;+rfns ;'kl/lrt x'g' cfjZos 5 .

 jxfj ld6/ / u]h, eNex¿ (Flow meter and gauges Valves)

 lgoGq0f k|0ffnL (Control systems)

 u'0f:t/ cg'udg ug{sf nflu 6lj{l86L ld6/ (Water quality monitors such as 
turbidimeter)
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 kmf]x/ x6fpg] pks/0f (Sludge removal equipment) 

 n]bf] kmfNg] kDk (Sludge pumps)

 clGtd lyu|fg kmfNg] kDk (Sump pumps)

v_ pks/0f ;+rfng

tnsf s'/fx¿ hfFr ug]{

!= x/]s OsfO{sf] df]ljn lu|hsf] cj:yf hfFr tyf ;+rfng cj:yfdf /fVg] . 

@= cTolws cfjfh, sDkg, j9L tft]sf] cj:yf / r'xfj6sf] cj:yf x]g]{ .

#= Pump suction / discharge pressure kDkn] tfGg] / kmfNg] rfksf] hfFr ug]{ .

%=% 6\o'a ;]6n/ (Tube Settler)

lyu|ofpg] 6\of+ÍL -sedimentation basin_ n] wldnf]kgf /fd|f];Fu 36fpg g;s]df jf k|efjsf/Ltf 
a9fpg kg]{ kfgLdf wldnf]kgf j9]sf] jf kfgLsf] jxfj j9fpg' kg]{ kl/l:ylt cfPdf lyu|ofpg] 
6\of+ÍLdf 58\s]kf/L kmnfd jf Knfli6ssf kftf jf kfOkx¿ /fvL wldnf] kfgLsf s0f ;txdf 
6fl;g] b'/L sd ug{ 6\o"j ;]6n/x¿ /flvG5 . s'g kbfy{sf 6\o"j;]6n/x¿ s;/L /fNg] eGg] s'/f 
k|fljlwsn] l8hfOg u/L lgwf{/0f ul/G5 . ;+rfngsf cj:yfdf lgDg sfo{ ul/G5 .

%=%=! 6\o'a ;]6n/ ;+rfngdf lgoldt sfo{x¿

 OGn]6df kfgLsf] dfqf / u'0f:t/sf] lgoldt cg'udg ug]{ . kfgLsf] dfqf yk36 ePdf jf 
a9Lwldnf] ePdf sf/0f kQf nufO{ lg/fs/0f ug]{ .

 6\of+sLsf] ;Dk"0f{ rf}8fOdf kfgL km}lnPsf] 5÷5}g lg/LIf0f ug]{ . 6\of+sLsf] s'g} efudf kfgL 
gk'u]sf] eP sf/0f kQf nufO{ lg/fs/0f ug]{ .

 6\of+sLdf kfgLsf] ultsf] cjnf]sg ug]{ . o; 6\of+sLdf kfgLsf] ult ;':t, zfGt / 
Psgf;sf] x'g'k5{ . em§ x]bf{ kfgL gau]sf]h:tf] b]lvg'k5{ .

 kfOksf Kjfnx¿df s]xL cl8\sPsf] 5÷5}g / kfOksf] ;tx Psgf;sf] 5÷5}g lg/LIf0f 
ug]{ . kfOksf] Kjfndf s]xL cl8\sPsf] eP kfgLsf] kmf]x/f, a|; cflbsf] d2tn] x6fpg] / 
kfOksf] ;tx dfly tn eP ;txnfO{ Psgf;sf] x'g] u/L ldnfpg] .

 6\of+sLsf] ;txdf t}l/Psf n]p nufotsf j:t'x¿ x6fpg] .

 6\of+sLsf] cfp6n]6sf] k"/f rf}8fOaf6 kfgL em/]÷gem/]sf] osLg ug]{ . gem/]sf] eP sf/0f 
kQf nufO{ lg/fs/0f ug]{ .

 6\of+sLsf] lk+wdf hDdf ePsf] kmf]x/nfO{ ;do ;dodf ;kmf ug]{ . ;fdfGotof jif{sf] b'O{ 
k6s jf @ OGr kmf]x/ hDdf ePkl5 lk+wdf hDdf ePsf] kmf]x/nfO{ ;kmf ug'{k5{ .
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 o; 6\of+sLsf] kfOk ePsf] v08af6 cfp6n]6df kfgL aUbf Jofkmn jfnsf] dflyaf6 
cf]e/ˆnf] eP gePsf] lg/LIf0f ug]{ . o;f] ePsf] kfOPdf sf/0f kQf nufO{ lg/fs/0f 
ug]{ .

 jf; cfp6 eNasf] lg/LIf0f ug]{ . eNa r'lxPsf] jf kfgL au]sf] kfOPdf t'?Gt dd{t 
ug]{ .

%=%=@ 6\o'j ;]6n/ ;kmf ug]{ ljlw

 6\of+sLdf t}l/Psf n]p, kft kltË/ cflbnfO{ lkml;Ë 6'N;sf] k|of]un] x6fpg] .

 OGn]6 eNanfO{ aGb ug]{ jf; cfp6 RofDa/sf] eNanfO{ k'/} vf]Ng] . s]xLa]/ kfgL 
alu;s]kl5 jf; cfp6 eNanfO{ k'/} aGb ug]{ / km]l/ k'/} vf]Ng] . of] k|lqmof b'O{ tLg kN6 
bf]xf]¥ofpg] . o;f] ubf{ kfgLsf] xnrnn] w]/} kmf]x/ jf;cfp6af6 aflxl/G5 . To;kl5  
6\of+sLsf] ;a} kfgLnfO{ aflx/ ˆofSg] .

 6\of+sL l/lQPkl5 OGn]6lt/af6 6\of+sLdf k|j]z u/L nfdf] 808L ePsf] emf8' jf a|;sf] 
;xfotfn] lk+wdf hDdf ePsf] n]bf]nfO{ rnfpg] / kfOksf] ;txdf kfgLsf] kmf]x/fn] kfOk 
;kmf ug]{ . o;f] ugf{n] kfOk / lk+wsf] n]bf] b'a} jf;cfp6af6 aflxl/G5 .

 6\of+sLsf] lk+w ;kmf ubf{ ;+ej eP;Dd 6\of+sLsf leQfx¿ klg ;kmf ug]{ .

 ;kmfO sfo{ ;lsPkl5 jf; cfp6 eNa aGb ug]{ / OGn]6 eNa vf]nL kfgL k|zf]wg k|lqmof 
;'rf? ug]{ .

%=%=# 6\o'j ;]6n/x¿df cfpg ;Sg] ;d:of /;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot
!= 6\of+sLsf] kfgLsf] 

;txdf 9kSs 
n]p b]lvg'

kfgLdf cTolws 
dfqfdf k|fª\ufl/s 
kmf]x/ ldl;g'

d'xfg If]q j/k/ 
en k:g g;Sg] u/L 
tsf{pg] . lkml;Ë cf}hf/sf] 
;xfotfn] a]nfa]nfdf n]p 
lgsfn]/ kmfNg] 

n]pn] g/fd|f] 
b]lvP klg 
xfgL ub}{g . 



54 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot
@ kfgLsf] ;tx 

zfGt gb]lvO{ a9L 
t/ª\uLt b]lvg'

s_ l8hfO{g eGbf a9L 
kfgL cfpg'

l8hfOg cg';f/sf] kfgL 
dfq 6\of+sLdf k7fpg]

v_ kfgL Ps} :yfgaf6 
dfq aUg'

O{Gn]6 tkm{ /x]sf] u6/sf] 
k'/} nDafO{af6 kfgL aUg] 
Joj:yf ug]{

# cfp6n]6af6 
ju]sf] kfgLsf] 
O{Gn]6sf] h:t} 
jf Tof] eGbf klg 
wldnf] b]lvg'

s_ kfgL Ps} :yfgaf6 
efq jUg' -;6{ ;ls{6 
x'g'_

O{Gn]6 tkm{ /x]sf] u6/sf] 
k'/} nDafO{af6 kfgL aUg] 
Joj:yf ug]{

v_ 6\of+ssf] kLFwdf 
w]/} n]bf] hDdf x'g'

6\of+s jf; cfp6 ug]{ 
cyf{t ;kmf ug]{

$ 6\of+sL cf]e/ˆnf] 
x'g'

s_ s'g} sf/0fn] 
cfp6n]6 aGb x'g'

cfp6n]6 eNa vf]Ng]

v_ O{Gn]6af6 a9L 
kfgL cfpg'

kfgL 36fpg]

u_ cfp6n]6 kfO{ksf] 
d'vdf s]xL j:t' 
c8\lsg'

hfFr u/L c8\lsPsf] j:t' 
lgsfNg] 

%=%=$ ;'/Iffsf pkfox¿ (Safety considerations) 

s_ ljB'tLo pks/0f 

!= ljB'tLo ;s af6 hf]lug] ÷dd{t ;+ef/sf j]nf ljB'tsf] d'Vo l:jr aGb ug]{ . 

@= cfkm" kfgL jf kfOkdf u|fplG8Ë x'gaf6 hf]lug], ;Dk"0f{ ljB'tLo pks/0fx¿ u|fplG8Ë ug]{

#= ljB'tLo pks/0fx¿ jf ljB'taf6 rNg] oflGqs pks/0fx¿df ;fFrf]] nufpg] jf dd{tsf 
nflu jGb ul/Psf] egL hfgsf/L lbg] ;"rgf /fVg] . 

v_ oflGqs pks/0fx¿

!= 3'Dg] pks/0fx¿df ;'/Iff sah /fVg] .

@=  3'Dg] pks/0f jl/kl/ v's'nf] n'uf nufP/ ghfg] .

#=  eNj jf kDk / cGo pks/0fdf xft gxfNg] 

$=  kf]lvPsf] df]ljn, lu|h cyjf kmf]xf]/ lxnf]x¿ /fd|f];Fu ;kmf ug]{ .

Uf_ v'nf hldgdf kfgL el/Psf] ;+/rgfx¿ (Open surface water–fi lled structures)

!= /]lnË jf e¥ofË h:tf ;'/Iffsf ;fwg k|of]u ug]{ .
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@= ;a} v'Nnf Kjfnx¿ aGb ug]{ .

#= ;'/Iffsf nflu cfjZos kg]{ ;fdu|Lx¿ s'g :yfgdf 5g\ yfxf kfO{ /fVg] .

3_ eNj, ;Dk / kDk eN6 (Valve and pump vaults, sumps)

!= ;Dk"0f{ e"ldut agfj6x¿ hf]lvd d'Qm /x]sf] kSsf ug]{ .

@= xfjf cfjt hfjtsf] /fd|f] Joj:yf ePsf] :yfgdf a;L sfd ug]{ .

#= af9L cfPsf] v08df pko'Qm sbd rfNg] . k"j{ ;fjwfgL ckgfO{ sfd ug]{ . 

%=%=% lvof lgoGq0f (Corrosion control) 

lvof nfUg] ;Defjgf ePsf wft'af6 ag]sf kf6{k"hf{x¿ ;'/lIft /fVg ;do ;dodf /+u nufpg] . 

%=%=^ k|lt/f]wfTds ;+ef/ (Preventive maintenance) 

sfd ubf{ ub}{ lalu|g ;Sg] ;Defjgf Go'lgs/0f u/L bL3{sfnLg ¿kdf /fd|/L of]hgf ;+rfng u/L 
/xgsf nflu o:tf sfo{x¿ ug'{kb{5 . h:t}M

!= ljB'tLo df]6/nfO{ w"nf] / kfgLaf6 hf]ufpg] .

@= xfjfleq aflx/ ug{sf nflu /fd|f] e]G6Ln];gsf] Joj:yf ug]{ .

#= kDk jf df]6/df r'xfj6, c;fdfGo cfjfh jf sDkg, al9 tftf] eP gePsf] r]s hfFr ug]{ .

$= df]ljn (Lubrication) / OGwg jf t]nsf] gfk pko'Qm jgfO{ /fVg] .

%= ;fkm\6 / sKnLËsf] (Shafts & couplings) sf] alignment lg/LIf0f ug]{ .

^= ;fˆ6 / hf]gL{sf] j]l/Ësf] cj:yf r]s ug]{ .

&= eNe /fd|f];Fu ;+rfng eP gePsf] x]g]{ .

&= n]bf] (Sludge) hDdf x'g] / lgl:sg] 7fpFdf n]bf au]sf] x]g]{ / ;/;kmfO ug]{ . 

%=^ lkmN6/ KnfG6\;

cfhsfn y'k|} k|sf/sf k|zf]wg pks/0fx¿ ;j{q pknAw 5g\ h'g ;fdfGo ¿kdf ;w}+ k|of]u u/L+b}g . 
oL dWo] rfFkåf/f k|zf]wg ug]{ ;fgf k|zf]wg s]Gbx¿ vfg]kfgL ;]jf If]q tkm{ jf pBf]ult/ k|of]u 
ul/G5g\ . k|zf]wg s]Gb|sf] ef/ x6fpgsf nflu /lkmË lkmN6/ k|of]u ug{ ;lsG5 . kfgLsf d'xfgdf 
7"nf jf ;fgf t}l//x]sf kbfy{x¿ x'g ;S5g\ To:tf cgfjZos j:t'x¿ ;+sng O{sfO;Dd k'Ug 
glbgsf nflu lkmN6/ l:qmgx¿ /fvL kfOkdf kfgL k7fOG5 .

/lkm· lkmN6/ KnfG6 (Roughing fi lter plant) 

:nf] :of08 lkmN6/ KnfG6 (Slow sand fi lter plant)



56 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

o;df ;fbf sedimentation basin kZrft\ conventional fi lter plant ;dfj]z ug{ ;lsG5 . 

/\oflk8 :of08 lkmN6/KnfG6 (Rapid sand fi lter plant)

k|];/ lkmN6/ / /lkm· lkmN6/ (Pressure fi lter and roughing fi lter) 

kof{Kt /;folgs 8f]lhË / tLj| 3'ng ;'ljwf ;DkGg coagulation fl occulation O{sfO / @_ 
coagulation fl occulation O{sfOaf6 cfPsf effl  uent hDdf x'g] sedimentation O{sfO 
kb{5 .

%=&= k"j{ k|zf]wg sfo{

%=&=! /lkm· lkmN6/ (Roughing Filter)

kfgLsf] cTolws wldnf]kgf -!))–%) NTU ;Ddsf] wldnf]kgfnfO{_ :nf] :of08 lkmN6/n] kfgL 
lkmN6/ ug{ ;Sb}g To;}n] To:tf] cj:yfdf wldnf]kgf 36fpg lu6Lsf] /lkmË lkmN6/ k|of]u ul/G5 . 

oL lkmN6/x¿ wldnf]kgf x6fpgsf] nflu k|of]u ul/G5 . cGoyf To:tf kbfy{x¿n] conventional 
fi lters ljufg{ ;S5 . Slow sand fi lters df k"j{ k|zf]wgsf nflu k|of]u ubf{ of] lkmN6/n] 
wldnf]kgf / /Ë ePsf] kfgLsf] /Ë klg sd ub{5 . lkmN6/ OsfO{sf] leqL uf/f]df kfgL Ps 
6\of+ÍLaf6 cs}{ 6\of+ÍLdf hfgsf nflu Kjfnx¿ /flvPsf x'G5g\ . kfgLdf ePsf] wldnf] s0fx¿ 
lu6Lsf] leQfdf 6fFl;P/ wldnf]kgf 36\b} hfG5 . 

;fdfGotof /lkmË lkmN6/ % j6f RofDj/ ePsf] 6\of+ÍL xf] . klxnf] RofDj/ kfgL k|j]zsf] nflu 
vNnf /flvG5 . To;df d'xfgaf6 kfgL lgoGq0f u/L k7fOG5 . bf];|f] RofDj/ s]xL 7"nf !)–@) 
ld=dL= ;Ddsf uf]6L el/G5 . t];|f] 6\of+ÍLdf klg %–!) ld=dL= ;Ddsf] lu6L el/G5 . To;}u/L 
rf}yf] RofDj/df % dL=dL jf ;f] eGbf ;fgf] lu6L el/G5 . kfFrf} RofDj/ lkmN6/ kfgL lgisfzgsf 
nflu vfnL /flvG5 . kfgL klxnf] RofDj/af6 k|j]z u/fO{ qmlds;Fu kfFrf} RofDj/af6 lgisfzg 
ul/G5 .

%=&=@ /lkm· lkmN6/sf lgoldt sfo{x¿ 

 lkmN6/sf] OGn]6, cfp6ndf ePsf] kfgLdf t}l/Psf ljleGg kbfy{x¿ h:t} n]pm, kft 
klt+u/, r/fsf KjfFvx¿ cflbnfO{ x6fpg] .

 lkmN6/sf] lu§Ldfly xfjfn] p8fP/ NofPsf a:t'x¿ h:t} sfut, kft, klt+u/ cflbnfO{ 
x6fpg] .

 lkmN6/sf] OGn]6, cfp6n]6, cGo ;+/rgf / eNex¿af6 kfgL r'lxP÷gr'lxPsf] osLg 
ug]{ . r'lxPsf] eP dd{tsf] cfjZos Joj:yf ldnfpg] .

 ;]l8d]G6];g 6\of+sLaf6 o; lkmN6/df k|j]z ug]{] kfgLsf] u'0f:t/ hfFr ug]{ . ljz]ift M 
jiff{ofdddf w]/} wldnf] kfgL x'Fbf ;]l8d]G6];g 6\of+sLaf6 cfpg] kfgL klg w]/} wldnf]  
x'g;Sg] x'Fbf o:tf] cj:yfsf] osLg ug]{ . w]/} wldnf] kfgL cfPdf kfgLnfO{ 6\of+sLdf  
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k|j]z ug{ glbg] . afOkf; k|0ffnLaf6 lgsf; ug]{ .

 lkmN6/sf] cfp6n]6df kfgL ;a}lt/af6 Ps}gf;n] au]sf] osLg ug]{ . kfgL gau]sf] efudf 
u6/sf Kjfnx¿ 6flnPsf] eP ;kmf ug]{ .

 lu§Lsf] ;txdfly kfgL hDdf eP gePsf] hfFr ug]{ . kfgL hDdf ePsf] eP sf/0f 
kQf nufO{ lg/fs/0fsf] pkfo ckgfpg] . ;fwf/0ftof lkmN6/df k|j]z ug]{ kfgLsf] dfqf 
l8hfOgeGbf a9L ePd jf lkmN6/df w]/} kmf]x/ hDdf ePdf lu§Ldfly kfgL b]vf k5{ . 
kfgLsf] dfqf a9L ePsf] cj:yfdf kfgLsf] ult lgoGq0f u/L ;'lglZlrt ug]{ . lkmN6/ 
kmf]x/ ePsf] cj:yfdf lkmN6/ ;kmf ug]{ .

%=&=# /lkm· lkmN6/ ;kmfO ug]{ ljlw

/lkmË lkmN6/ b'O{ k|sf/n] ;kmf ug{ ;lsG5 . klxnf] kfgLn] ;kmf ug]{ xfO8«f]lns lSnlgË / bf];|f] 
dflg;n] ;kmf ug]{ Dofg'on lSnlgË . ;fdfGotof /lkmË lkmN6/nfO{ jif{sf] b'O{kN6 xfO8«f]lns 
lSnlgËsf] cfjZostf kb{5 . xfO8«f]lns lSnlgË ubf{ klg lkmN6/ hfd eO{  lu§Ldfly  kfgL 
b]vf k/]df Dofg'on lSnlgË ug{ cfjZos x'G5 . /fd|f];Fu xfO8«f]lns lSnlgË ePdf s}og aif{;Dd 
Dofg'on lSnlgË ug{ gkg]{ x'g ;S5 .

%=&=$ /lkm· lkmN6/ xfO8«f]lns lSnlg· ug]{ ljlw

xfO8«f]lns lSnlgË ubf{ v08 v08sf] ;kmfO kfn}kfnf] 5'§f5'§}  ug'{k5{ . lkmN6/sf] lu§L /x]sf] 
efusf] ;kmfO ;lsPkl5 OGn]6 / cfp6n]6 RofDa/sf] ;kmfO ug'{k5{ . xfO8«f]lns lSnlgË ug]{ 
lj:t[t ljlw o;k|sf/  /x]sf] 5

 lkmN6/sf] cfp6n]6df /x]sf] eNe aGb ug]{ / Ps v08df /x]sf] jf; cfp6 eNex¿ k'/} 
vf]Ng] . 

 eNex¿ v'n]kl5 kfgL;Fu} kmf]x/ n]bf] lkmN6/af6 aflx/ aUg z'¿ x'G5  .

 s]xL ;dokl5 eNex¿ aGb ug]{ / sl/a % ldg]6kl5 km]l/ PSsf;L vf]Ng] . o;/L 
eNex¿ vf]Ng] / aGb ug]{ k|lqmof tLg rf/ k6s bf]xf]¥ofpg] .

 jf; cfp6 eNeaf6 aflxl/Psf] kfgL t'ngfTds ¿kdf ;kmf eO{ n]bf]sf] dfqf pNn]]Vo 
¿kdf ;kmf ePkl5  jf;cfp6 eNenfO{ aGb ug]{ .

 To;kl5 O\Gn]6 / cfp6n]6sf] jf;cfp6 eNe vf]nL tL ;+/rgfx¿df hDdf ePsf 
n]bf]nfO{ klg aflx/ kmfNg] .

 of] k|lqmof qmdzM cGo v08x¿df klg bf]xf]¥ofpg] .

%=&=%  /lkm· lkmN6/ Dofg'on lSnlg· ug]{ ljlw

 OGn]6sf]  kfgLnfO{ jfOkf; u/L csf]{ k|zf]wg OsfO -:nf] :of08 lkmN6/_ df k7fpg] . 
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t/ o;/L k7fpFbf kfgLsf] wldnf]kgfsf] :t/ tf]lsPsf] -@)—@% NTU) eGbf a9L  
x'g' x'Fb}g .

 /lkmË lkmN6/sf] ;a} jf; cfp6 eNex¿ vf]nL kfgL aflx/ k7fpg] .

 o; lkmN6/sf] Ps Ps v08 u/L kfn};Fu ;kmf ug'{k5{ . lu§L ;kmf ug{ lkmN6/ glhs} 
jfl;Ë KNof6kmd{ / kfgLsf] Joj:yf ug'{k5{ .

 ca o; lkmN6/sf] klxnf] v08sf] lu§LnfO{ lkmN6/af6 ;fe]nn] lemsL klxn]b]lv 
tof/ kfl/Psf], 9nfg ul/Psf] KNof6kmd{df Nofpg] / kfgLsf] kmf]xf]/fn] cf]N6fO{ kN6fO{ 
w'g] . kfgLsf] kmf]xf]/faf6 dfq} lu§L ;kmf gePdf a|;sf] k|of]u u/L ;kmf ug]{ .

 lkmN6/af6 ;kmfOsf] nflu ;a} lu§L lems]kl5 RofDa/df klg emf8', a|; / kfgLsf] k|of]u 
u/L ;kmfO ug]{ .

 ;a} lu§L ;kmf u/L;s]kl5 la:tf/} ldnfP/ lu§LnfO{ RofDa/df eg]{ .

 Pp6f RofDa/sf] ;kmfO u/]kl5 ;f]xL k|sf/n] cGo RofDa/sf klg ;kmfO ug]{ .

 ;a} RofDa/sf] ;kmfO u/]kl5 jf; cfp6 kfOk aGb ug]{ / lkmN6/df kfgL k7fpg] .

 lkmN6/sf] cfp6n]6;Dd kfgL cfPkl5 xfO8«f]lns lSnlgË u/L cfp6n]6af6 cfPsf] 
kfgLsf] hfFr ug]{ . kfgLsf] u'0f:t/ ;Gtf]ifhgs eP lkmN6/ ;+rfng ug]{ cGoyf km]l/ 
Psk6s xfO8«f]lns lSnlgË u/L lkmN6/nfO{ ;+rfngdf Nofpg] .

%=&=^ /lkm· lkmN6/ lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot

!= lkmN6/sf] s'g} 
v08df Toxf 
/flvPsf] lu§Lsf] 
;tx eGbf dfly 
kfgL b]lvg'

s_ lkmN6/df l8hfO{g 
eGbf a9L kfgL cfpg'

kfgLsf] dfqf l8hfog 
cg';f/sf] ug]{ 

v_ lkmN6/ ldl8ofdf 
kmf]x/ y'k]|/ hfd x'g'

xfO{8«f]lns lSnlgª 
ug]{ . To;af6 klg gePdf 
Dofg'on lSnlgª ug]{

@= cfp6n]6 RofDa/df 
kfgLsf] ;tx dfly 
;Dd b]lvg'

s_ cfp6n]6 kfO{kdf 
s]xL c8\lsg'

r]shfFr u/L c8\lsPsf] 
j:t' lgsfNg]

cGh'nL 
ebf{ xftsf] 
/]vf gb]lvg] 
:t/sf] kfgL 
afOkf; 
ug'{k5{

#= O{Gn]6df cToGt 
wldnf] kfgL 
cfO{/xg'

s_ OG6]saf6 g} wldnf] 
kfgL cfpg'

afOkf; u/]/ kfgL kmfNg] 

v_ ;]l8d]G6];g 6\of+sLn] 
/fd|/Lsfd gug'{
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$= O{Gn]6df eGbf 
cfp6n]6df sd 
kfgL b]lvg'

eNax¿ lns x'g' jf 
6\of+sLsf] s'g} :yfgdf 
lns]h x'g'

eNax¿ r]s ug]{ tyf st} 
lns 5 ls r]s ug]{

%= O{Gn]6 RofDa/df 
kfgLsf] ;tx;fdfGo 
eGbf al9x'g'

lkmN6/ hfd x'b} hfg' xfO{8«f]lns lSnlgª ug]{

%=* :nf] :of08 lkmN6/ (Slow sand fi lter)

:nf] :of08 lkN6/ -slow sand fi lter_ jfn'jfsf l5b|af6 wldnf] kfgL k7fO{ kfgL z'l4s/0fsf 
nflu k|of]u ul/g] ljlw xf] . o;sf] ;/ntf / sfo{ Ifdtfsf] nflu of] ljlw nf]slk|o 5 .

%=*=! :nf] :of08 lkmN6/ k|lqmof (Process)

:nf] :of08 lkmN6/sf] z'¿jftL cj:yfdf kfgLsf] wldnf]kgfnfO{ jfn'jfsf] dflyNnf] txdf /f]ls 
wldnf]kgf dfq 36fpF5 eg] ;+rfngsf] @)–@% lbgdf afn'jfsf] dflyNnf] ;txdf h}ljs kbfy{sf]] 
Ps tx aGb5, h;nfO{ h}ljs lemNnL -biological fi lm_ elgG5 . o; h}ljs lemNnLn] kfgLsf 
xflgsf/s lhjf0f'x¿nfO{ dfg]{, lg:s[o kfg]{ jf /f]Sg] sfd ub{5 . To;}n] :nf] :of08 lkmN6/nfO{ 
h}ljs lkmN6/ -biological fi lter_ klg elgG5 . 

%=*=@  :nf] :of08 lkmN6/ lgoGq0f (Filter controls)

lkmN6/ ;+rfngsf] nflu cfjZos kg]{ kfO{k, eNe tyf cGo j:t'x¿ lgDg lnlvt sfo{sf nflu 
of]hgf a¢ ¿kn] h8fg ug'{kb{5 . 

 lkmN6/ ul/g] kfgL lkmN6/ 6\ofÍL RofDa/;Dd k'¥ofpg . 

 lkm+h jf t}l/Psf ;fdfu|L x6fpg .

 lkmN6/ ;kmf ug{ cufl8 lkmN6/ 6\ofÍLsf] kfgL kmfNg .

 lkmN6/ 6\ofÍLdf wldnf]kg agfpg] s0fx¿ hDdf x'+b} hfFbf kfgL ;xh ¿kdf afn'jfsf] txaf6 
l5g{ /f]sfj6 x'g] x'Fbf kfgL lkmN6/sf] b/ ldnfpg jf lgoGq0f ug{ .

 lkmN6/sf] txdf kfgLsf] pN6f] rfFk /f]Sg -o;sf] nflu k|fo u/L weir k|of]u ul/G5_ .

 k|zf]lwt kfgLnfO{ ;+sng 6\of+sL;Dd k'¥ofpg . 

 k|zf]lwt kfgLnfO{ lkmN6/sf] csf]{ efu;Dd k'¥ofpg jf aflx/ k7fpg

 lkmN6/ ;kmf ul/;s]kl5 afn'jfsf] tx;Dd tn}af6 k|zf]wg ul/Psf] kfgLn] eg{ . 
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%=*=# :nf] :of08 lkmN6/ ;+rfng (Operation)

:nf] :of08 lkmN6/af6 lgolGqt kfgL lgZsf;g ug]{ u/L kfgLsf] jxfjnfO{ lgoGq0f ul/G5 .  
;fwf/0ftof :nf] :of08 lkmN6/df % xhf/ ln6/ k|lt lbg k|lt ju{ ld6/;Dd jxfjnfO{ lgoGq0f 
ul/G5 . afn'jf dflysf] kfgL hDdf x'g] efudf kfgL Ps}gfzsf] /lx/xf];\ eg]/ kfgLsf] jxfj 
ldnfOPsf] x'G5 . kfgL w]/} ePdf cf]e/ ˆnf]af6 kfgL aflxl/g ;S5 / kfgL k|j]z b/ 36fpFbf 
lkmN6/ 6}sLdf kfgL 36\g hfG5 . b'a} cj:yfdf ;+rfns ;ts{ /lx ;f]xL adf]lhd kfgL lgoGq0f 
ug'{kb{5 . 

kfgL lkmN6/sf] b/ k|zf]wg s]Gb|df h8fg ul/Psf] Pp6f /]u'n]l6Ë eNen] lgoGq0f ub{5 . ;'?df lkmN6/ 
;+rfng ubf{ v]l/ of] clnslt aGb x'G5 . ;do ;dodf r]s hfFr u/L 36fpg] jf a9fpg]÷lgoGq0f 
u/L /xg' kb{5 .

;+rfnsnfO{ eNe /fd|f];Fu ;+rfng ug{sf nflu lgZsf;g jxfjdf dfkg ug{ ldNg] vfnsf] ;+oGq0f 
h8fg ePsf] x'g' cfjZos x'G5 . 

%=*=$ n]p lgoGq0f (Control of Algal growth)

lkmN6/ 6\of+ÍLsf] kfgLsf] ;txdf n]p aGgfn] ;d:of pTkGg x'G5 . kfgL k|zf]wg ug]{ lkmN6/ 6}sLdf g} 
kftnf] hfnL k|of]u u/L aflx/af6} n]p x6fpg' kb{5 . kfgLdf ePsf] clS;hg sd ePdf afn'jfsf] 
txdf Pgf/f]ljs cj:yf pTkGg x'G5 . slxn] sflxF n]px¿ nfUgfn] s]xL xb;Dd kfgLsf] ;txdf 
clS;hg 3'nldn x'G5 . hfxfF n]p nfUg] vfnsf] xfjfkfgL x'Fb}g / n]p nfUg glbg /f;folgs 
tTjx¿ k|of]u ul/Psf] x'G5 To:tf] cj:yfdf kfgLdf clS;hgsf] dfqf 7Ls agfO{/fVg kfgLnfO{ 
xfjf;Fu ;DdL>0f ug{ cfjZos x'G5 . lj:t[t hfgsf/Lsf nflu !=* v08df x]g'{xf];\ .

%=*=% kfgLsf] u'0f:t/ (Water Qualit)

k|zf]wg ug{ cl3 / k|zf]wg u/L;s]sf] kfgLsf] gd"gf ;+sng u/L lgoldt cGt/fndf ;f]sf] laZn]if0f 
ug'{kb{5 . cfkm\g} k|of]uzfnf ePsf gu/ cfof]hgfx¿df kfgLsf] u'0f:t/ b}lgs ¿kdf x]l/G5 . 
k|zf]lwt kfgLsf] u'0f:t/n] lkmN6/n] ;Gtf]ifhgs sfd u/] gu/]sf] b]vfpF5 eg] k|zf]wg ug'{k"j{sf] 
kfgLsf] ljZn]if0fn] u'0f:t/df cfPsf] kl/jt{g b]vfpF5 h'g k|zf]wg s]Gb|sf] k|efjsfl/tfsf] ;"rs 
xf] . k|of]uzfnf gePsf ;fgf gu/ cfof]hgfx¿sf xsdf eg] s'g} cGt/fndf gd"gf kl/If0f ug'{ 
kb{5 . To;sf] nflu ;xh} af]s]/ nUg ;Sg] pks/0fx¿ -lkmN8 ls6x¿_ k|of]u ug{ ;lsG5 . kfgLsf] 
u'0f:t/ kl/If0fsf] /]s8{ Jojl:yt tl/sfn] /fVg' kb{5 .

%=*=^ :nf] :of08 lkmN6/ lgoldt sfo{x¿

 OGn]6af6 lkmN6/sf] ;a} efudf kfgL eml//x]sf] 5÷5}g osLg ug]{ . OGn]6sf]  u6/sf 
Kjfnx¿ 6flnP/ of] ;d:of cfPsf] eP Kjfnx¿ ;kmf ug]{ . ;fy}, lkmN6/sf] ;a} 
OsfOx¿df a/fa/ kfgL uO/x]sf] 5 5}g osLg ug]{ . kfgL a/fa/ guPsf] cj:yfsf 
sf/0f kQf nufO{ ;dfwfg ug]{ . 
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 lkmN6/df cfpg] kfgLsf] u'0f:t/ sfod /fVg] . s'g} sf/0fn] rfx] eGbf w]/} wldnf] 
kfgL -#)–%) Pg6Lo' eGbf a9L_ cfPdf afOkf; ug]{ .

 kfgLsf] ;txdf nfu]sf]] n]p, t}l/g] ljleGg hLj tyf k+IfLx¿ tyf afn'jfsf] ;txdf 
ljleGg hLjx¿ b]vf k/] nuQ} x6fpg] .

 lkmN6/sf] OGn]6, cfp6n]6, cGo ;+/rgfx¿ / eNex¿af6 kfgL r'lxP÷gr'lxPsf]  
osLg ug]{ . r'lxPsf] eP dd{tsf] cfjZos Joj:yf ldnfpg] .

 afn'jfsf ;tx a/fa/ (Equal Level) 5÷5}g osLg ug]{ . a/fa/ ;tx geP 
cfjZos cf}hf/x¿ k|of]u u/L kfgL 5fGg] k|lqmofdf cj/f]w gk'Ug] u/L a/fa/ ug]{ .

 sn]S;g RofDa/df lkmN6/sf] ljleGg v08af6 em/]sf] kfgLsf] kl/df0f / axfj ;dfg 
eP÷gePsf] hfFr ug]{ . s'g} v08af6 sd kfgL em/]sf] eP  Tof] v08df OG6]saf6 
sd kfgL em/]sf] xf] jf lkmN6/ hfd ePsf] xf] kQf nufO{ ;d:of ;dfwfg ug]{ .

 lkmN6/df /x]sf] afn'jfsf] ;tx ;w}+ kfgLn] 9flsPsf] x'g'k5{ . o:tf] ;tx % b]lv () 
;]=dL= sf] aLr;Dd x'g'k5{ . kfgLsf] ;tx kfgL 5fGg] qmd;Fu} 36\b} hfFbf sn]S;g 
RofDa/sf] cfp6n]6 kfOknfO{ tndfly u/L kfgLsf] ;tx sfod ug'{k5{ . o;f] ubf{ 
klg kfgLsf] ;tx 36fpg g;s]df lkmN6/ ;kmf ug]{ ;do ePsf] a'‰g'k5{ .

%=*=& :nf] :of08 lkmN6/sf] ;kmfO (Filter cleaning)

lkmN6/ ;+rfng ug]{ qmddf kfgLdf ePsf df6fsf s0fx¿ hDdf x'Fb} kfgLsf] jxfjnfO{ olt w]/} 
k|lt/f]w ug{ yfNb5g ls lgoGq0f eNe k'/} g} vf]Nbf klg k|zf]wg s]Gb|af6 rflxg] dfqfdf kfgLsf] 
jxfj geO lkmN6/ g} /f]sfj6 x'g] cj:yf klg cfpF5 . o:tf] cj:yf ePdf lkmN6/sf] ;tx ;kmf 
ug}{ kg]{ ;do cfPsf] xf] eGg] yfxf kfpg' kb{5 . hlthlt ;kmf ug]{ ;do glhls+b} hfG5 Tolt g} 
kfgLsf] axfjdf k|lt/f]w a9\b} hfG5 . kfgLsf] k|j]z rfFk / lgZsf;g rfFk gfKg ;"rsx¿ /fVg 
;lsG5 o;n] slxFst} kfgL aGb ePsf] jfx/fPsf] 5 5}g x]g{ d2t ub{5 . o;n] k|lt/f]w dfkgdf 
klg ;xof]u k'¥ofpF5 . cg'ejL ;+rfnsn] x]/]/ g} cj:yf kQf nufpg ;Sb5g\ . k|zf]lwt kfgLsf] 
u'0f:t/df x|f; cfpg' cfpg yfn]df klg lkmN6/sf] ;tx;kmf ug'{kg]{ x'G5 . 

lkmN6/sf] ;tx;kmf ug{sf nflu kfgLsf] k|j]z eNe aGb ug]{ / ;kmf kfgL ;s];Dd nfdf] ;do;Dd 
aUg lbg] . ha lkmN6/ 6}lssf] kfgLsf] ;tx tn em5{ ta kfgL lkmN6/sf] b/ klg 36\5 . afn'jfsf] 
;tx eGbf dflysf] kfgL ;kmf ug]{ lgZsf;g ;+oGqaf6 aflx/ lgsfnLg' k5{ t/ ;f]sf] nflu nfdf] 
;do nfUg klg ;S5 . afn'jfsf] leqL efudf ePsf] kfgL klg jf; eNe vf]ln k'/} ;'Vvf agfpg 
kb{5 . afn'jfsf] ;txdf ePsf] h}ljs lemNnL ;'Vvf x'g] lalQs} ;kmf ug{ yfNg'kb{5 . lkmN6/sf] 
afn'jfsf] ;txnfO{ nfdf] ;do;Dd Tolts} /flv/fVbf r/fx¿n] kmf]xf]/ u/Llbg ;S5g\ To;}n] 
;dodf g} ;kmf u/L xfNg' kb{5 . tn lrqdf b]vfP h;f] u/L afn'jfsf] dflyNnf] % ;]lG6 ld6/ tx 
la:tf/} cfk'mlt/ tfgLhDdf u/L aflx/ lgsfNg] .
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o:tf] kmf]xf]/ afn'jf x6fO;s]kl5 lkmN6/sf] ;txnfO{ /fd|f];Fu ;Dofpg'k5{ . lkmN6/sf] ;txnfO{ hlt 
l56f] ;kmf ug{ ;lsG5 Tolt g} ls6f0f'af6 ;+qmldt x'g] ;Defjgf sd x'G5 . jfn'jf Psbd ;'Vvf 
gu/]df ;tx d'lg /x]sf ls6f0f'x¿ k'g lkmN6/sf] ;txsf] ;Dks{df cfpF5g / l56} k|b"lift x'G5 .

%=*=*  :nf]:of08 lkmN6/df afn'jf sf6g] ljlw

:nf]:of08 lkmN6/ ;kmf ubf{ h}ljs tx;lxtsf] afn'jf tf5]/ lgsfNg] ul/G5 . o; k|lqmofnfO{ n]o/ 
sf6\g] -Layer cutting_ elgG5 . :nf]:of08 lkmN6/df k|foM afn'jfsf] df]6fO () ;]=dL= x'G5 / 
k|To]s k6s n]o/ sf6\bf s/La @ ;]=dL= afn'jf tf5]/ lkmN6/af6 x6fOG5 . n]o/ sf6\g] lj:t[t 
ljlw o; k|sf/ /x]sf] 5 .

 lkmN6/sf] n]o/ sf6\bf Psk6sdf Pp6f dfq v08sf] n]o/ sf6\g'k5{ .

 n]o/ sf6\g' cl3 kfgLdf t}l/P/ a;]sf a:t'x¿ x6fpg] / a|;n] la:tf/} h}ljs txnfO{ 
xfgL gx'g] u/L 6\of+sLsf leQfx¿ ;kmf ug]{ .

 To;kl5 OGn]6 eNe k'/} aGb ug]{ / kfgLnfO{ csf]{ v08df k'/} afOkf; ug]{ / n]o/ gsf6\g] 
v08sf] cfp6n]6 eNe k'/} vf]Ng] .

 ;kmf ug]{ v08sf] jf; cfp6 eNe k'/} vf]Ng] / jf;cfp6af6 aflx/ au]sf] kfgLsf] 
lg/LIf0f ug]{ . kfgLdf w]/} afn'jfsf] dfqf ePdf lkmN6/df ;d:of ePsf] hgfpF5, To;}n] 
;d:of klxrfg u/L ;dfwfg ug{ cfjZos x'G5  .

 lkmN6/df kfgLsf] ;tx 36L afn'jfsf] ;txeGbf s/La !% ;]=dL= tn;Dd kfgLsf] ;tx 

lrq g+= ! :nf] :of08 lkmN6/sf] afn'jf sf6\g] ljlw .
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k'u]kl5 jf; cfp6 / cfp6n]6 eNe b'a}nfO{ aGb ug]{ / afn'jfsf] ;txnfO{ ;'Sgsf] nflu 
s]xL ;do -!–@ lbg_ 5f]l8lbg] .

 afn'jfsf] dflyNnf] tx ;'s]kl5 lkmN6/leq k|j]z u/L sf7sf] kmn]sdf 6]sL ;fgf] 
Hofjnn] n]o/ sf6\g] . n]o/ sf6\gsf] nflu ;fgf] slg{ jf v'kf{sf] k|of]u ug{ ;lsG5  . 
n]o/ sf6\bf sl/a @ ;]dL afn'jfsf] tx Psgf;n] v'ls{+b}  ;fgf] efF8fdf hDdf ug]{ / 
lkmN6/ aflx/ hDdf ug]{ Joj:yf ldnfpg] . n]o/ sf6\b} ubf{ afFsL afn'jfsf] tx ;a}lt/ 
Psgf; x'g] u/L a/fa/ kfb}{ hfg] . cf}hf/x¿sf] lni6 -!#_ df eg] h:t} a]Nrf  k|of]u 
ubf{ pko'Qm tl/sfaf6 n]o/ sf6\g ;lsG5 .

 n]o/ sf6L ;lsPkl5 lkmN6/df afn'jfnfO{ a/fa/ x'g] u/L ;a}lt/ ldnfpg] / lkmN6/df 
afn'jfsf] tx -df]6fO_ osLg ug]{ . afn'jfsf] df]6fO ^) ;]dL;Dd ePdf afn'jf yKg' 
kb}{g .

 ;kmf ul/Psf] lkmN6/sf] cfp6n]6 eNe vf]Ng] / sn]S;g RofDa/sf] cfp6n]6 eNe aGb 
ug]{ . of] k|lqmofn] ;kmf gul/Psf] lkmN6/ v08af6 5flgP/ cfPsf] kfgL ;kmf ul/Psf] 
lkmN6/df tnaf6 el/g yfN5 . o;/L kfgL el/g] qmddf xfjfsf kmf]sfx¿ afn'jfsf] 
txaf6 lgl:sg] / ;Fu;Fu} afn'jfsf] tx klg ldNb} hfg] x'G5  .

 lkmN6/df afn'jfsf] ;txeGbf sl/a % ;]dLb]lv !) ;]dL dfly;Dd kfgL el/P kl5 To; 
lkmN6/ v08sf] OGn]6 eNe la:tf/} vf]Ng] . of] qmd ;a} lkmN6/ v08df emg]{ kfgLsf] 
dfqf a/fa/ geP;Dd hf/L /fVg] .

 OGn]6af6 kfgL lkmN6/df emg{ yfn]kl5 afn'jf dfly kfgLsf] kl/df0f a9\b} hfG5 . of] 
kfgLsf] ulx/fO sl/a () ;]dL ePkl5 sn]S;g RofDa/sf] cfp6n]6 eNe vf]Ng] . 
cfp6n]6af6 kfgL aUg yfn]kl5 lkmN6/n] kfgL 5fGg z'¿ u/]sf] yfxf  x'G5 .

 lkmN6/n] kfgL 5fGg] k|lqmof z'¿ u/]tf klg /fd|f];Fu h}ljs tx tof/ x'g cj:yf x]/L 
sl/a !% lbgsf] ;do nfUg] x'Fbf o; ;dodf lkmN6/n] cfˆgf] Ifdtf cg';f/ hLjf0f'x¿ 
x6fpg] sfd ug{ ;Sb}g . To;}n] of] ;dodf vfg]kfgLsf] cfk"lt{ ubf{ Snf]l/g];g u/L 
cfjZos dfqfdf kfgLdf Snf]l/g cjz]if osLg u/L dfq kfgL cfk"lt{ ug'{k5{ .

k'gM afn'jf eg{ cufl8 leQfx¿df nfu]sf n]px¿ x6fpg g/d vfnsf] a|;n] dhf;Fu k'5\g' kb{5 . 
afn'jfsf] txdf v;]sf] leQfsf] kmf]xf]/x¿ ;a} aflx/ lgsfNg' k5{ . 

kmf]xf]/ ePsf] afn'jf lgsfnL ;s]kl5 lkmN6/sf] ;tx s]lx tn emb{5 . gofF afn'jfsf] ;tx 
cg's'n 6}sLsf] kfgLsf] ;txsf] n]en/ lgZsf;g j]o/sf] prfO{ ldnfpg' kb{5 . tNnf] efuaf6 
;kmf kfgL k7fO{ afn'jfsf] ;txdf kfgLsf] :t/ a9fpg] . ha kfgLsf]] n]en kof{Kt ¿kdf afn'jfsf] 
;tx eGbf dfly k'U5 ta lj:tf/} kfgL k|j]z eNe vf]Ng] . kfgLsf] u'0f:t/ ;fdfGo geP;Dd 
lgZsf;gaf6 kfgLnfO{ aUglbg] . ;kmf afn'jfsf] ;txdf 36\bf] k|lt/f]w ldnfpgsf] nflu lgZsf;g 
nfOgsf] lgoGq0f eNe aGb ug]{ . ca lkmN6/ k'gM ;+rfng ug{ ;lsG5 .



64 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

;kmf ug]{ qmddf sfdbf/ cfkm}Faf6 afn'jfsf] ;tx b"liftx'g] ;Defjgf sd ug{sf nflu s]xL 
;fjwflgx¿ ckgfpg' kb{5 . JolQmut ;/;kmfOdf Wofg lbg'k5{ / kfgL hGo jf cGo ;?jf /f]u 
nfu]sf JolQmnfO{ ;/;kmfOdf ;+nUg gu/fpg] .

%=*=( jfn'jf yKg] jf jbNg] (Resanding)

nfdf] ;do;Dd ;+rfng u/L;s]kl5 jf egf}+ kfr ;ft k6s ;kmf u/L;s]kl5 lkmN6/ ug]{ afn'jfx¿ 
Go"gtd tNnf] txdf k'lu;S5 . ;'¿df lgdf{0f ug]{ qmddf s'g} Pp6f lglZrt lrGxdf k'u]kl5 afn'jf 
eg]{ elg c+lst ul/Psf] x'G5 . 

lrq g+= @ :nf] :of08 lkmN6/sf] leQf ;kmfO{ .

lrq g+= # :nf] :of08 lkmN6/df afn'jf yk ug]{ ljlw .
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nfdf] ;do;Dd lkmN6/ ;+rfng ubf{ kfgLdf /x]sf kmf]xf]/ kbfy{x¿n] afn'jfsf] ;txsf] )=# b]lv 
)=% ld= ulx/fO{;Dd afn'jfsf] u'0f:t/df x|f; cfO;s]sf] x'G5 . a9\bf] k|lt/f]w / gsf/fTds 
c;/x¿ /f]Sg afn'jf k'gM e/0f ug{ cufj} s]xL ulx/fO{;Ddsf] afn'jf x6fpg' k5{ . o;nfO{ 
:yfgfGt/0f ug]{ / kl5 k'gM k|of]u ug]{ . ;'¿df gofF afn'jf eg]{ / To;dfly k'/fgf] afn'jf yKg] . 
k'/fgf] afn'jfnfO{ gofF afn'jf dfly /fVg] k|lqmofnfO{ afn'jf lkmhfpg] elgG5 / of] v08 v08 u/L 
lkmhfOG5 . ;a}lt/ gofF afn'jf /flv;s]kl5 dflyaf6 k'/fgf] afn'jf /fVg] .

%=*=!) lkmN6/df afn'jf eg]{ ljlw 

:nf]:of08 lkmN6/ ;kmf ug]{ qmddf afn'jf tf5]/ lemSb} hfFbf afn'jfsf] tx 36\b} hfG5 . afn'jfsf] 
tx ^) ;]dLeGbf 36L ePkl5 lkmN6/df yk afn'jf eg'{k5{ . lkmN6/df yk afn'jf eg]{ ljlw 
o;k|sf/ 5 .

 lkmN6/sf] jf;cfp6 eNe vf]Ng] / kfgLnfO{ dl;gf] afn'jfsf] txeGbf tn k'¥ofpg] . 
To;kl5 afn'jfnfO{ ;'Sgsf] nflu s]xL lbg 5f]l8lbg] .

 lkmN6/sf] cfwf efusf] dl;gf] afn'jf ;fe]nsf] k|of]u u/L afFsL cfwf efudf y'kfg]{ . 
o;/L dl;gf] afn'jf x6fOPsf] ;txdf v;|f] afn'jf b]lvG5 . lkmN6/df eg{sf] nflu 
/flvPsf] afn'jf oxL v;|f] afn'jf dfly y'kfb}{ n]en -tx_ ldnfpFb} hfg] . s/La $) 
;]dL gofF afn'jf yk]kl5 cfwf v08df afn'jf eg]{ sfd ;lsG5 . afFsL cfwf efudf 
klg o;} u/L afn'jf eg]{ / lkmN6/sf] k'/} v08df;Dd x'g] u/L km]l/ Psk6s n]en 
ldnfpg] . o;/L lkmN6/sf] k'/} v08df tn gofF / dfly k'/fgf] afn'jfsf]  tx tof/ 
x'G5 h'g lrq g+= !^ df qmdzM !,@,#,$ df b]vfOPsf] 5 . To;kl5 dfly pNn]v 
u/LP adf]lhd kfgL e/L lkmN6/sf] afn'jf ylkPsf] v08 ;Grfngdf Nofpg] .

%=*=!!  jfn'jf w'g] sfo{ (Washing of Sand)

afn'jf gkfpg] / dxFuf] x'g] If]qdf ;f]xL afn'jf kvfn]/ kl5 k'gM k|of]usf nflu ;+lrlt ul/G5 . 
afn'jfnfO{ k|zf]wg s]Gb|af6 lgsfn]kl5 l56f] eGbf l56f] kvfNg' k5{ cGoyf kl5 kmf]xf]/x¿ x6fpg 
ufx|f] kg{ ;S5 . 7"nf 7"nf of]hgfx¿df afn'jf kvfNgsf nflu d]l;gsf] Joj:yf x'G5 . o:tf 
d]l;gx¿nfO{ rnfodfg cj:yfdf /fVg lgoldt¿kdf rnfO{/fVg' kb{5 . lrqdf b]vfP h;f] u/L 
kfgLsf] kmf]xf]/f k|of]u u/L afn'jf w'g ;lsG5 .

:nf]:of08 lkmN6/af6 tf5]/ lems]sf] afn'jf ;kmf u/]kl5 k'gM k|of]u ug{ ;lsG5 . of] afn'jf 
;kmf u/]kl5 /fd|f];Fu e08f/0f u/]/ /fVg'k5{ . lkmN6/df afn'jf yKg'kbf{ oxL afn'jfsf] k|of]u ug{ 
;lsG5 . lkmN6/af6 tf5]/ lems]sf] afn'jf ;kmf ug{ tNnf] efudf kfOkåf/f kfgL eg{ ldNg] 8«dsf] 
cfjZostf k5{ . tf5]sf] afn'jfnfO{ ;kmf ug]{ ljlw o;k|sf/sf] /x]sf] 5 .

 lkmN6/af6 tf5]/ lems]sf] afn'jfnfO{ 8«ddf /fVg] . 8«dsf] tNnf] efuaf6 kfgLnfO{ j]un] 
aUg lbg] . o;f] ubf{ 8«dsf] afn'jf pDng yfN5 / kfgL;Fu} afn'jfdf hDdf ePsf] kmf]x/ 
8«daf6 aflx/ lg:sG5 .
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 8«dsf] ;txdf /x]sf] kfgL ;kmf gx'Gh]n of] k|lqmof cufl8 a9fpg] .

 8«daf6 kfgLnfO{ aflx/ km\ofFSg] / afn'jfnfO{ s]xL lbg ;'sfpg] .

 To;kl5 afn'jfnfO{ ;kmf 7fpFdf e08f/0f ug]{ . 

%=*=!@  :nf] :ofG8 lkmN6/x¿df cfpg;Sg] ;d:of/ ;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot

! kfgLsf] ;txdf 
cTolws dfqfdf 
n]p b]lvg'

s_ d'xfgdf 
dno'St kmf]x/ 
ldl;g'

d'xfg ;kmf ug]{ n]pn] 3fd 
5]s]/ jfof] 
n]o/ aGgdf 
xfgL k'/\ofpg 
;S5 . 

v_ k|z:t dfqfdf 
3fd x'g'

lkml;Ë cf}hf/sf] ;xfotfn] 
a]nfa]nfdf n]p lgsfn]/ 
kmfNg]

@ OGn]6sf] l7s tn 
kfgLn] vfN8f]] 
agfpg'

s_ kfgL Ps} 
7fpFaf6 dfq emg'{

k"/f u6/af6 kfgL emfg]{ jf kfgL 
em/]sf 7fpFdf sf7sf] kmn]s 
jf To:tf] s'g} j:t' /fVg]

# afn'jf dfly 
kfgLsf] ;tx gx'g'

s_ kfgLsf] dfqf 
lgs} sd x'g'

kfgL a9fpg] jf lkmN6/sf] Ps 
v08 dfq rnfpg]

lrq g+= $ :nf] :of08 lkmN6/sf] afn'jf w'g] ljlw .
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qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot

v_ kfgL r'lxg'' eNax¿ r]s ug]{, jxfj lgoGq0f 
ug]{, lnsx¿ r]s ug]{

$ afn'jf dfly 
kfgLsf] ;tx lgs} 
a9\g' cyf{t kfgL 
cf]e/ ˆnf] eP/ 
hfg'

s_ cfp6n]6df 
s]xL cj/f]w x'g'

cj/f]w kQf nufpg] / To;sf] 
lg/fs/0f ug]{

v_ cfp6n]6 dfly 
x'g'

cfp6n]6sf] ;tx 36fpg]

u_ lkmN6/ hfd x'g' n]o/ sf6\g] k|lqmof z'¿ ug]{ . 
lkmN6/ ;kmf ug]{ 

% lkmN6/ ePsf] kfgL 
wldnf] x'g'sf] 
;fy} k/LIf0f ubf{ 
AofS6]l/of b]lvg'

s_ lkmN6/ ;6 
;ls{6 x'g'

leQf, afn'jfsf] aLr jf 
O{Gn]6 glhs sxfF ;6{;ls{6 
ePsf] xf] vf]hL ug]{ / To;sf] 
lg/fs/0f ug]{

v_ lkmN6/ ldl8of 
-afn'jfsf] tx_ 
36\g'

hfFr ug]{ / jfn'jfsf] tx %) 
;]G6L ld6/ eGbf sd ePsf] 
kfOPdf jfn'jf yKg] sfd ug]{

u_ lkmN6/ 
ldl8ofdf Kjfn 
k/]sf] x'g ;Sg]

7"nf 3;|g] hLjx¿ eP 
lgsfNg], jfn'jfsf] ;tx 
ldnfpg]

^ lkmN6/ ldl8ofsf] 
;txdf lul§x¿ 
b]lvg'

O{Gn]6sf] kfgL Ps} 
:yfgaf6 emg'{ ;fy} 
kfgL embf{ wf/f] jgL 
jfn'jf klG5g' . 

k'/} u6/af6 kfgL emfg]{ / kfgL 
em/]sf] 7fpFdf sf7sf] kmn]s 
jf To:t} s]xL j:t' /fVg] / 
jfn'jf klG5g glbg 

afn'jfsf] 
dflyNnf] 
;txdf h}ljs 
kbf{ x'g] x'Fbf 
;fgf b]lv 7"nf 
ls/f b]lvg' 
;fdfGo xf]

& Jfn'jfsf] ;txdf 
7"nf hLjx¿ h:t} 
z+v]ls/f 3l;|g] 
hLj b]lvg'

s_ O{Gn]6df kfgL 
a9L wldnf] cfpg'
v_ ;txdf a9L 
t}l/g] j:t'x¿ hDdf 
x'g'

lkml;Ë cf}hf/sf] ;xfotfn] 
t}l/Psf rLh lgsfn]/ 
kmNg] tyf lkmN6/ j/k/sf] 
jftfj/0f ;kmf /fVg] . lkmN6/ 
;kmf /fVg] .  

* cfp6n]6 
RofDa/sf] 
kfgLsf];tx lgs} 
a9\g'

RofDa/af6 aflx/ 
hfg] eNa aGb x'g' 
jf kfOkdf s]xL 
c8\lsg'

eNa vf]n]/ c8\lsPsf] j:t' 
lgsfNg]

%=*=!# clen]v /fVg] (Record Keeping)

lgDg lnlvt ;fdfGo s'/fx¿sf] /]s8{ agfO/fVg' kb{5 . 
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!= x/]s k6s ;kmf u/]sf] ldlt
@= k"0f{ ¿kdf ;+rfng ePsf] ldlt / ;do
#= ;|f]tsf] kfgLsf] / k|zf]lwt kfgLsf] u'0f:t/ -Ps} ;dodf_ 
$= kfgLsf] rfFksf] b}lgs Iflt -Head loss_
%= k|zf]wg s]Gb|af6 kfgLsf] axfj, 306} lkR5] km/s k/]df ;f] klg 
^= lkmN6/ ug{ k"j{ Ps} ;dodf kfgLsf] ef}lts -wldnf]kgf, /Ë_ / h}ljs -ls6f0f'sf] ;+Vof_ 

u'0f:t/
&= lkmN6/ u/]sf] kfgLsf] klg ef}lts / h}ljs u'0f:t/
*= s'g} 36gfx¿ 36]df h:t} s'g} lj?jfsf] ljsf;, a9\bf] n]p / df};dL u8a8L

%=*=!$ k'/fgf] lkmN6/ KnfG6sf] Ifdtf a9fpg]

cfjZostfg';f/ eO/x]sf] :nf] :of08 lkmN6/df yk u/L cfof]hgfsf] :t/ a[l¢ ug'{kg]{ x'G5 . k'/fgf] 
cfof]hgfnfO{ /\oflk8 :of08 lkmN6/ -Rapid sand fi ltration_ df kl/0ft ug]{ k|rng 5 . t/ 
;Dej eP;Dd k'/fgf]:nf] :of08 lkmN6/nfO{ g} lgDg lnlvt sf/0fx¿n] ubf{ k'gM k|of]udf Nofpg 
;S5 ;lsG5 . lsgls M

!= cg'ejL ;+rfns gePsf] v08df klg lkmN6/n] unt sfd ug]{ ;Defjgf sd /x]sf]

@= bIf hgzlQmsf] vf;} cfjZostf gePsf]

#= Go"g kfgLsf] rfFkdf sfd ug]{

$= ls6f0f'x¿ klg k|zf]wgaf6 g} x6fpg ;Sg]

tyflk of] :nf] :ofG8 lkmN6/ ljlw /Ë, wldnf]kgf / ls6f0f'sf] u0fgf lgs} sd ePsf] kfgLdf 
ckgfOG5 . wldnf] kgf a9L ePsf] cj:yfdf /lkmª lkmN6/ ;d]t yk k|of]u ubf{ /fd|f] glthf 
lbG5 .

%=( ¥oflk8 :of08 lkmN6/ (Rapid sand fi ltration plant)

k"j{ k|zf]wg k|0ffnL, lkmN6/ h'g /\oflk8 :of08 lkmN6/ sf] cleGg kf6f] xf] To;df 

s_ tLj| 3'ng ;'ljwfo'Qm coagulation and fl occulation /

v_ lyu|ofpg] 6\of+ÍL ;dfj]z ul/Psf] x'G5 .

%=(=! ¥oflk8 :of08 lkmN6/sf] ;+rfng (Operational procedure)

/\oflk8 :of08 lkmN6/ k|foM u/L lyu|ofpg] k|lqmof jf /lkmË lkmN6/ kf/ u/L;s]kl5 ;+rfng ul/G5 .  
/\oflk8 :of08 lkmN6/sf OsfO{x¿ lglZrt ;dosf] cGt/fn -@$ b]lv &@ 306f_ ;Dd ;+rfng 
eO;s]kl5 ;kmf ug'{ jf Aofs jf; ug{kg]{ x'G5 . 

Aofs jf; ug]{ qmddf afn'jfdf hd]sf df6f]sf s0fx¿ tyf cGo kbfy{x¿ /fd|f] ;kmf ug{sf nflu 
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/ df6f]sf l9Ssf aGg} glbg], afn'jfsf] ;tx eGbf dflyaf6 kfgLsf] k|];/ lbO{ ;tx ;kmf ug]{ sfd 
ug'{ Ps} k6s tnaf6 ;d]t k|];/df kfgL k7fO{ afn'jfsf s0f s]lx dfly p7fO{ Ps csf{;Fu 7Ss/ 
vfO{ ;kmf ug'{, cfjZos kb{5 . o;n] afn'jfsf] ;txdf 6fFl;Psf kmf]x/sf s0fx¿ / cGo 7f]; 
kbfy{ x6fpg d2t ub{5 . 

s_ ;+rfng cj:yf ;fdfGo /x]sf] ;"rs 

 k|j]z u/]sf] kfgLsf] u'0f:t/ tyf lgZsf;g ePsf] kfgLsf] u'0f:t/ vf;u/L wldnf]kgf 
6/lal86L ld6/ -turbidimeter_ sf] ;xfotfn] x]g'{ kb{5 . k|j]z u/]sf] kfgLsf] wldnf]kgf 
cfjlws ¿kdf k|of]uzfnfdf hfFr ug{ ;lsG5 eg] lgZsf;g ePsf] kfgLsf] wldnf]kgf rflxF 
k|zf]wg s]Gb|df g} h8fg ul/Psf] 6/lal86L ld6/sf] k|of]u u/L lg/Gt/ lgu/fgL / /]s8{ ug{ 
;lsG5 . 

v_ k|lqmofut sfo{ -Process action_

 tn lbPadf]lhd sbd rfNg] 

 k|lqmofut sfo{ cjnf]sg ug]{, kfgLsf] k|j]z, lgZsf;g, k|zf]wg k|lqmof cflb cjnf]sg 
ug]{ .

 wldnf]kgf tyf pko'Qm k|lqmofut kl/jt{g d"Nof+sg ug]{ . 

 k|lqmofut pks/0fx¿ r]s hfFr u/L ldnfpg], lkmN6/ OsfO{x¿ lglZrt cGt/fndf Aofs 
jf; ug]{ .

lrq g+= % k|lqmofut sfo{ .
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 lkmN6/ afn'jfsf] cj:yf d"Nof+sg ug]{ .

 ;Dk"0f{ ;'lawfx¿ cjnf]sg, lg/LIf0f tyf cg'udg ug]{ .

u_ d'Vo k|lqmofut ultljlwx¿ -Important process activities and procedures_

!= ;+rfng sfo{x¿ s;/L eO/x]sf] 5 eg]/ d"Nof+sg ug]{{ sfo{ lg/Gt/ eO/xg] ultljlw xf] . 
;+rfnsn] kfgLsf] u'0f:t/df cfpg] kl/jt{g / k|lqmofut kl/jt{g x]g'{k5{ .

@= lkmN6/ afn'jfdf k|];/ x]8sf] Ifo dfkg ugf{n] 7f];\ kbfy{ x6fpg] k|lqmofn] s:tf] sfd u/L/x]sf] 
5 egL x]g]{ cfwf/ k|bfg ub{5 . u'?Tjfsif{0f lkmN6/df k|];/ x'Fbf x]8sf] Ifo kfgL k|j]zb]lv kfgL 
lgZsf;g;Dd al9df # ld= l8hfOg ul/Psf] x'G5 . ;kmf lkmN6/ afn'jf / cGo xfO8«f]lns k|];/ 
Ifon] ubf{ lkmN6/ rs|sf] ;'¿df k|];/ x]8sf] Ifo )=( ld hlt dfkg ul/Psf] 5 . o;n] lkmN6/df 
7f]; kbfy{ hDdf eO{ yk @=! ld= ;Dd k|];/ x]8sf] Ifo x'g] ;DefjgfnfO{ dWo gh/ ul/G5 . 

#= a9\b} uPsf] k|];/ x]8 Iflos/0f b/ lkmN6/ k|lqmofn] s:tf] sfd u/L/x]sf] 5 elg yfxf kfpg] 
Pp6f dxTjk"0f{ ;"rs xf] . ;dodf g} lkmN6/sf] sfo{ cj:yf kQf nfu]df pko'Qm k|lqmofut 
kl/jt{g ug{ dbt ub{5 . h:t}M lkmN6/ b/ kl/jt{g jf /;fog ld;fpg] b/ kl/jt{g .

$= k|zf]wg s]Gb|df g} h8fg ul/Psf] 6/lal86L ld6/ -Online turbidimeter_ sf] k|of]u u/L 
lkmN6/ OsfO{leq ePsf] kfgL wldnf]kgf lgu/fgL ug]{ . o;n] lkmN6/ x'g] k|lqmofsf] sfo{ 
cj:yfaf/] k[i7kf]if0f ub{5 . sltko cj:yfdf wldnf]kgf k"j{ lgwf{l/t :t/;Dd k'Uof] eg] 
lkmN6/ x6fpg' pkof]uL x'G5 .

%= ;fdfGo ¿kdf ;+rfng eO/x]sf] cj:yfdf lgDg lnlvt s'/fdf /x]/ lkmN6/ x'g] rqm slxn] 
;dfKt x'G5 elg x]g{ ;lsG5 .

  k|];/ x]8 Ifo -Head loss_

  lgZsfl;t kfgLsf] wldnf]kgf -Effl  uent turbidity level_

  lkmN6/ rqmsf] ;do -Elapsed Run time_

 x/]ssf] nflu s'g :t/df k'u]kl5 lkmN6/ aGb u/L lkmN6/ ;kmf, Aofs jf; ug]{ eGg] s'/f 
lgwf{/0f ul/G5 . 

^= sDtLdf klg jif{sf] Psk6s lkmN6/ afn'jf hfFr u/L cj:yf d"Nof+sg ug'{kb{5 . 

&= lkmN6/sf] k|lqmofut cj:yf yfxf kfpgsf nflu lgoldt ¿kdf lkmN6/ ;kmf, Aofs jf;  
k|lqmof lgu/fgL ug]{ . lkmN6/ ;kmf, Aofs jf; ubf{ kfgLsf] kf/bzL{tf, lkmN6/ afn'jfsf] 
cg'udg ug'{kb{5 . 

*= lkmN6/ ;kmf, Aofs jf; u/L;s]kl5 afn'jfsf] ;txx¿sf] cj:yf / lkmN6/sf] uf/f]df cfPsf  
lr/fx¿ x]g]{ .
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(= lkmN6/ ;kmf, Aofs jf;ubf{ ;s];Dd aDk -bump_ gug]{ . aDk eg]sf] lkmN6/ ;+rfng 
eO/x]sf] a]nfdf Aofs jf; eNe vf]ln c8\s]sf 7f]; kbfy{ aflx/ lgsfNg' xf] . of] /fd|f] 
cEof; kSs} xf]Og .

%=(=@ /\oflk8 :of08 lkmN6/ lgoldt sfo{x¿

 lkmN6/df kfgL emg]{ u6/af6 Ps}gf;n] kfgL em/] gem/]sf] hfFr ug]{ . s'g} efusf] kfgL  emg]{ 
KjFfn 6flnPsf] eP ;kmf ug]{ .

 lkmN6/sf] ;txdf xfjf cflbsf dfWodaf6 hDdf ePsf a:t'x¿ lgoldt ¿kdf x6fpg] .

 lkmN6/af6 aflxl/Psf] kfgLsf] kl/df0f / axfjsf] lg/LIf0f ug]{ . kfgL ;fljseGbf sd 
dfqf / ultdf aflxl/g'sf] sf/0f cfp6n]6sf] sn]S;g u6/df ePsf Kjfnx¿ 6flnPsf] 
x'g;S5 . cyjf, lkmN6/df /x]sf] afn'jfdf w]/} kmf]x/ hDdf eP/ klg x'g;S5 . Kjfn 
6flnPsf] ePdf ;kmf ug]{ / afn'jf kmf]x/ ePsf] eP Aofsjf; ug]{ .

 o; lkmN6/df l56f] l56f] Aofsjf; ug'{kg]{ x'Fbf Aofsjf; 6\of+sLdf cfjZos kfgL 
eP÷gePsf] hfFr ug]{ .

lrq g+= ^ 
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 o; lkmN6/df cGo lkmN6/ / 6\of+sLx¿df eGbf a9L eNex¿ x'g] x'Fbf eNex¿ r'lxPsf] 5 
ls eg]/ a9L Wofg lbg'k5{ . eNax¿ r'lxPsf] b]lvPdf t'?Gt} dd{t ug'{k5{ .

lgoldt fi ltration k|lqmofsf] ;+lIfKt hfgsfl/ 6]an %=% df lbOPsf] 5 . 6]an %=^ df ;Defljt 
;d:of / ;f]sf] xn k|:t't ul/Psf] 5 . 

%=(=# clen]v /fVg] (Record keeping)

b}lgs ;+rfng ;DaGwL / kfgLsf] u'0f:t/sf laz]iftfx¿sf] /]s8{ /fVg] . lgDg lnlvt s'/fx¿sf] 
;lx hgfsf/L /fVg'kb{5 .

!= kfgLsf] u'0f:t/ -/Ë, wldnf]kgf cflb_

@= ;+rfngsf] cj:yfsf ;"rsx¿ -k|of]udf cfPsf lkmN6/ OsfO{x¿, kfgL lkmN6/ b/, Ifo 
ePsf] k|];/x]8, lkmN6/ OsfO{x¿sf] Aofs jf; ;Dd rn]sf] ;do, Aofs jf;sf] tflnsf, 
Aofs jf;sf] ;do kl/df0f, Ps :n6df lkmN6/ ePsf] kfgLsf] kl/df0f_

#= kfgLsf] pTkfbg -k|zf]lwt kfgL, lkmN6/ ;kmf, Aofs jf;df k|of]u ePsf] kfgL / k|of]u ePsf 
/;fogx¿_

$= lkmN6/ ;kmf,Aofs jf;df nfu]sf] k|zf]lwt kfgLsf] k|ltzt

%= pks/0fx¿sf] cj:yf -;+rfngdf cfPsf pks/0f, dd{t ;+ef/sf nflu ckgfOPsf ljlwx¿, 
pks/0fx¿sf] Soflna|];g_

%=(=$ ¥oflk8 :of08 lkmN6/ ;kmf ug]{ ljlw

 OGn]6 eNanfO{ aGb u/L kfgL aGb ug]{ . lkmN6/df kfgLsf] ;tx 36\g yfN5 . kfgL 
afn'jfsf] ;tx eGbf tn emg{ yfn]kl5 lkmN6/sf] cfp6n]6 eNe aGb ug]{ .

 Aofsjf; 6\of+sLsf] eNe la:tf/} vf]Ng] . Aofs jf; eNe l56f] vf]Nbf kfgL / afn'jfdf 
6fFl;Psf] kmf]x/;Fu} afn'jf klg lkmN6/af6 aflxl/g ;S5 . Aofsjf; eNe la:tf/} 
vf]n]kl5 kfgL lkmN6/sf] tnaf6 dfly la:tf/} el/g yfN5 . kfgL;Fu} lkmN6/sf] kmf]x/ klg 
afn'jfsf] ;txeGbf dfly b]lvg yfN5 . To;kl5 jf;cfp6 eNe vf]Ng] . kmf]x/ kfgL 
lkmN6/sf] ;txaf6 aflxl/g yfN5 . of] qmdnfO{ lkmN6/sf] ;txsf] kfgL ;kmf geP;Dd 
hf/L /fVg] .

 afn'jfsf ;txsf] kfgL ;kmf b]lvPkl5 Aofsjf; eNe aGb ug]{ / kfgLsf] ;tx afn'jfsf] 
;txeGbf tn em/]sf] s]xL ;dokl5 OGn]6 eNe cfwf hlt la:tf/} vf]Ng] . To;sf] s]xL 
;dokl5 cfp6n]6 eNe vf]Ng] / OGn]6 eNe klg k'/} vf]Ng] .

 dfly pNn]lvt sfo{ ;fjwfgLsf tflnd k|fKt KnfG6 ck/]6/n] g} ug'{ k5{ . 
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%=% lkmN6/ k|lqmofsf] ;f/f+z (Summary of fi ltration process)

:yfg cfj[lQ 
(Frequency)

cfjZosLo sfdx¿ 
(Possible operator action)

Monitor Process performance and evaluate water quality conditions
Wfldnf]kgf
/Ë
Headloss

Infl uent/effl  uent 
k|j]z kfgL÷ 
lgisfzg kfgL

k|To]s * 306fdf 
sDtLdf Ps k6s 

!= kfgLsf] u'0f:t/df leGgtf 
cfPdf glthf kl/If0fsf] dfqf 
a9fpg]
@= hf/ kl/If0f ug]{
#= cfjZos k|lqmofut kl/jt{g 
ug]{
 hdfj6sf] dfqf ldnfpg]
 Flash mixer/lkmhfj6 

;+oGqsf] ult ldnfpg]
 lkmN6/ b/ kl/jt{g ug]{
 lkmN6/ Aofs jf; ug]{
 hdfj6 kl/jt{g ug]{

(Operate fi lters and backwash) k|zf]wg k|0ffnL ;+rfng / Jofsjf;

lkmN6/ k|of]udf 
Nofpg], fi ltration 
rate kl/jt{g ug]{, 
lkmN6/ k|of]u gug]{, 
fi lter backwash, 
backwash rate 
kl/jt{g

lkmN6/ O{sfO k|lqmofsf] 
cj:yfdf 
e/ kb{5 

;+rfng ljlw x]g'{xf];\ 
-cg'R5]b %=$=#=#_

lkmN6/ jfn'jfsf] cj:yf hfFr

lkmN6/ jfn'jfsf] 
ulx/fO{ d"Nof+sg
lkmN6/ jfn'jfsf] 
;/;kmfO{
lr/f k/]sf] jf 
v'lDrPsf]

lkmN6/ O{sfO slDtdf klg 
dfl;s Ps k6s

!=;ls;s]sf] lkmN6/ afn'jf km]g]{
@=Aofs jf;sf] ljlw km]g]{
#=/;folgs hdfj6 kl/jt{g ug]{
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:yfg cfj[lQ 
(Frequency)

cfjZosLo sfdx¿ 
(Possible operator action)

Jofsjf; ;+rfngsf] b[ZofTds cjnf]sg

lkmN6/ afn'jf 
kmflng] / afn'jf 
plDnPsf] x]g]{ .
wf]Psf] jf Aofs 
jf; u/]sf] kfgLdf 
afn'jf  kmflnPsf] 
jf uP guPsf] 
x]g]{ . 
kfgLsf] kf/blz{tf 
x]g]{

lkmN6/ O{sfO b}lgs Ps k6s jf 
Jofsjf; u/]sf] 
a]nf 

Aofs jf; b/  kl/jt{g ug]{
Aofs jf; tflnsf / ;do 
kl/jt{g ug]{ .
jf; b/ jf jf; tflnsf 
ldnfpg]
s'g} afwf c8\rg eP geP 
klg afn'jf tyf lkmN6/ u|fen 
lg/LIf0f ug]{ .

lkmN6/ k|lqmof Pjd\ Jofsjf; pks/0fx¿sf] cj:yf hfFr

pRr tfk, cfjfh, 
sDkg / r'xfj6

ljleGg Jofsjf;sf] 
;dodf

;fgfltgf ;d:of ldnfpg]

;'ljwf lg/LIf0f

ef}lts ;'ljwfx¿ 
x]g]{ / side walls 
trough df n]p eP 
gePsf] x]g]{

ljleGg b}lgs Ps k6s
lkmN6/ afn'jfsf] ;txaf6 kmf]xf]/ 
x6fpg]
Snf]l/gsf] dfqf a9fpg

gf]6M s'g} klg k|sf/sf d'Vo ;d:ofx¿ bIf cflwsfl/s JolQmnfO{ va/ ug'{kb{5 / lgb]{zg adf]lhd 
sbd rfNg'kb{5 .
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tflnsf %=^ lkmN6/ k|lqmof ;d:of klxrfg (Filtration process trouble shooting)

Source water quality changes Operator actions Possible process changes
wldnf]kgf
Tffkqmd
Ifl/otf PH

/Ë
Snf]l/g dfu

!= kl/jt{g lgwf{/0f ug{sf 
nflu cfjZos ljZn]if0f 
ug]{
@= ;Dk"0f{ k|lqmofut 
sfdx¿ x]g]{
#= hf/ kl/If0f
$= pko'Qm k|lqmofut 
kl/jt{g ug]{
%= k|lqmofsf] lgu/fgL 
a9fpg]
^= k|lqmofut kl/jt{gaf6 
cfPsf k|ltlqmof k|dfl0ft 
ug]{
&= Ifl/otf Go"g ePdf 
r'g sf:6Ls ;f]8f (lime 
caustic soda) yKg]

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/ lkmhfj6 

;+oGqsf] ult ldnfpg]
#= lyu|]sf] n]bf] x6fpg] tflnsf 

kl/jt{g ug]{ -36fpg] jf 
a9fpg]_

$= lkmN6/ Aofs jf; ldnfpg] 
-b/, cjlw_

%= lkmN6/ b/ ldnfpg] -lkmN6/ 
O{sfO yKg] jf x6fpg]_

^= lkmN6/sf ;xof]uL /;fog 
(Filter aid feed) ug]{

&= hdfj6 kl/jt{g ug]{

lyu|ofpg] k|lqmof lgisflzt kfgLsf] u'0f kl/jt{g 
(Sedimentation process effl  uentquality changes) 

wldnf]kgf jf fl oc carryover != k|lqmofut sfdx¿ 
d"Nof+sg ug]{
@= hf/ kl/If0f ug]{
#= pko'Qm kl/jt{g ug]{

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/ lkmhfj6 

;+oGqsf] ult ldnfpg] . 
#= lyu|]sf] n]bf] x6fpg] tflnsf 

kl/jt{g ug]
$= Aofs jf; ldnfpg] -b/, 

cjlw_
%= lkmN6/ b/ ldnfpg] -lkmN6/ 

O{sfO yKg] jf x6fpg]_
^= lkmN6/sf ;xof]uL /;fog 

(Filter aid feed) ug]{ . 
&= hdfj6 kl/jt{g ug]{
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Source water quality changes Operator actions Possible process changes
lkmN6/ k|lqmof kl/jt{g (Filtration process changes) 
Head loss a9\g', 
lkmN6/ yf]/} ;do rNg'
lkmN6/ afn'jfsf] ;tx k'l/g',
Dff6f]sf] l9Ssf aGg', v'lDrg', 
cToflws rfFksf] Ifo x'g', lkmN6/ 
afn'jfsf] ;txdf lr/f kg{', lkmN6/ 
afn'jf plDng' 

!= k|lqmoftu sfdx¿ 
d"Nof+sg ug]{
@= hf/ kl/If0f ug]{
#= pko'Qm kl/jt{g ug]{

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/ lkmhfj6 

;+oGqsf] ult ldnfpg]
#= lyu|]sf] n]bf] x6fpg] tflnsf 

kl/jt{g ug]{ 
$= Aofs jf; ldnfpg] 
%= xft}n] mud balls x6fpg]
^= lkmN6/ b/ 36fpg]
&= lkmN6/sf ;xof]uL /;fog 

36fpg] jf x6fpg]
*= lkmN6/ afn'jf ;s]sf] eP csf]{ 

/fVg]
(= lkmN6/ afn'jfsf] Kjfnx¿ 

;kmf ug]{, lvof jf /;fogx¿ 
X6fpg]

!)= hdfj6 km]g]{
(Filter Effl  uent Quality changes) k|zf]lwt kfgLsf] u'0f kl/jt{g
wldnf]kgf
Tffkqmd
PH

/Ë
Snf]l/g

!= k|lqmoftu sfdx¿ 
d'Nof+sg ug]{
@= hf/ kl/If0f ug]{
#= pko'Qm kl/jt{g ug]{
$=k|lqmoftu kl/jt{g x]g]{
%=hdfj6 tyf lkmhfj6 
^= lyu|fpg] k|lqmof
&= lkmN6/ k|lqmof

!= hdfj6sf] dfqf ldnfpg]
@= Flash mixer/ lkmhfj6 

;+oGqsf] ult ldnfpg] .
#= lyu|]sf] n]bf] x6fpg] tflnsf 

kl/jt{g ug]
$= lkmN6/sf ;xof]uL /;fogx¿ 

/fVg ;'? ug]{
%= lkmN6/ b/ 36fpg]
^= hdfj6 km]g]{
&= Snf]l/gsf] dfqf kl/jt{g ug]{

gf]6M s'g} klg k|sf/sf d'Vo ;d:ofx¿ bIf cflwsfl/s JolQmnfO{ va/ ug'{kb{5 / lgb]{zg adf]lhd 
sbd rfNg'kb{5 . 
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%=(=% ¥oflk8 :of08 lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot

! ;Defljt ;do eGbf 
klxNo} lkmN6/df 
x]8n; x'g'

;:k]08]8 kbfy{x¿ lkmN6/ geO 
Effl  uent ;Dd k'Ug'

sf]u'n]G6sf] 8f]lhª 
;lx tl/sfn] u/L 
Effl  uent df 
;:k]G8]8 kbfy{sf] 
;3gg\ tf]lsPsf] 
dfqfdf sfod ug]{

@ lgZsfl;t kfgL 
(Effl  uent) df 
wldnf]kgsf] 
;3gtfsf] dfqfdf 
tndfly eO/xg'

Infl uent sf] axfj b/df l56f] 
tndfly ePsf] x'g'

Psgf; 
-Constant 
Infl uent Flow 
Rate_ sfod ug{ 
k|of; ug]{

# lkmN6/ Aofs jf; ;DaGwL ;d:ofx¿
s_ lkmN6/ ldl8ofdf 

kfgLsf] ˆnf] 
Psgf;sf] geO{ 
lkmN6]«zg k|lqmof 
k|efljt x'g'

lkmN6/ ldl8ofdf d8an 
-df6f]sf l9Ssfx¿_ pTkGg 
x'g' .

lgoldt / k|efjsf/L 
¿kdf lkmN6/sf] 
Jofsjf; ug]{

v_ lgisflzt kfgL 
(Effl  uent) df 
wldnf]kgsf] dfqf 
al9 b]lvg'

lkmN6/a]8 
Shrinkage/Compaction 
e} rs{g' Pj+ lkmN6/sf] ufx|f]af6 
5'l§O{ lkmN6/ ;6{;ls{6 x'g' . 

lgoldt / k|efjsf/L 
¿kdf lkmN6/sf] 
Aofs jf; ug]{

u_ lkmN6/ ldl8ofsf] j]; 
sf];{ -u|fe]n_ 5'l§O{ 
Aofs jf; k|lqmof 
k|efljt x'g'

Aofs jf; eNe l56f] vf]Nbf 
c08/8]«g k|0ffnL tyf a];sf];{ 
k|efljt eO{ Aofsjf; ePsf] 
kfgL c;dfg ljt/0f x'g'

Aofsjf; eNe 
lj:tf/} vf]nL pSt 
k|lqmof k|efjsf/L 
¿kdf ;+rfng 
ug'{kg]{

3_ lkmN6/ l56f] l56f] 
Aofs jf; ug]{ 
cj:yf l;h{gf x'g'

lkmN6/df Negative head 
l;h{gf eO{ Air Binding sf] 
;d:of cfpg'

lkmN6/ Aofs jf; 
tf]lsPsf] eGbf sd 
Hesd loss x'Fbf g} 
z'¿ ug'{kg]{
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qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot

ª_ ;Defljt ;do klxn] 
g} lkmN6/ ldl8ofsf] 
ulx/fO{ 36\g' . 

Aofs jfl;Ë k|lqmofdf q'6L eO{ 
lkmN6/ ldl8of lns x'g'

Aofs jfl;Ë 
k|lqmofsf] /fd|f];Fu 
lg/LIf0f ug]{ / ;'wf/ 
ug]{ . cfjZos k/] 
Filter trough nfO{ 
dfly p7fpg]

%=(=^ ;"rf¿ tyf aGb ug]{ k|lqmof (Start up and shut down procedures) 

s_ lg/Gt/ lqmof (Routine procedure) 

lkmN6/ ;kmf, Aofs jf; ug]{ a]nf / dd{t ;+ef/sf] a]nf afx]s k|fo k|zf]wg s]Gb|df lkmN6/ 
OsfO{x¿ ;+rflnt g} x'G5g\ . lkmN6/ afn'jfx¿ hDg yfn]df jf kfgL wldnf] cfpg yfn]df 
Aofs jf;sf] nflu lkmN6/ aGb ul/G5 . 

v_ ;"rf¿ tyf aGb ug]{ lqmof ;+rfng (Implementation of start up and shutdown 
procedures) 

!= lkmN6/ hfFr k|lqmof lkmN6/sf] ;+rfng cj:yf x]g]{ .

 lkmN6/ afn'jfdf / kfgL aufpg] Rofgndf kft, kmf]xf]/x¿ eP gePsf] x]g]{ .

 ;Dk"0f{ 9Ssgx¿ / 5f]lkPsf hfnLx¿ 7fpFdf eP gePsf] x]g]{ .

 k|lqmof lgu/fgL ug]{–k|];/ x]8 Ifo, wldnf]kgf gfKg] / x6fpg] ljlw ;+rfngdf /x]sf] 
;'lglZrttf ug]{ .

 Aofs jf;sf nflu kfgL tof/ 5 5}g x]g]{ .

@= Aofs jf;sf] k|lqmof (Backwash procedure)

s_ lkmN6/ ;+rfng ug{ cl3 lkmN6/ OsfO{ / afn'jf /fd|/L kvfNg' kb{5 

ljleGg 7f];\ kbfy{x¿ 6'lqmg], df6f]sf 8Nnfx¿ aGg glbg Aofs jf; ;'? ug{ cl3 ;tx 
jf; k|lqmof ;'rf? ug'{k5{ . lkmN6/ afn'jf /fd|f];Fu lylu|g lbgsf nflu ;tx jf; k|lqmof 
Aofs jf; ug{ cuj} aGb ug'{kb{5 .

lkmN6/sf] ;txnfO{ /fd|f];Fu km}lng lbg / kfgLsf kmf]sfx¿ aGg glbgsf nflu ;'?df 
lkmN6/ Aofs jf;sf] ult sd ug'{k5{ / la:tf/} Aofs jf; k"0f{ ultdf ;'? ug'{k5{ . Aofs 
jf;sf] nflu kof{Kt ;do k|bfg ug'{k5{ . k|foh;f] # b]lv * ldg]6 nfUg ;Sb5 . olb Aofs 
jf;sf] kfgL aufpg] Rofgndf ;d:of cfPdf Aofs jf; b/ 36fpg'k5{ . 
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v_ lkmN6/ Aofs jf;sf] nflu ckgfpg'kg]{ ljlwx¿ o; k|sf/sf 5g\M

 kl5Nnf] k6s Aofs jf; u/]kl5 lkmN6/ slt ;do ;+rfng eof] l6Kg] .

 lkmN6/df kfgL k|j]z eNe (v-1) aGb ug]{ . 8«]g eNe (v-4) vf]Ng] .

 lkmN6/af6 kfgL lgZsf;g eNe (v-5) aGb ug]{ .

 ;tx jf; k|lqmof (v-2) ;'? ug]{ / la:tf/} Aofs jf; ;'? ug]{ (v-3) vf]Ng] ;kmf x'Fb} 
u/]sf] lkmN6/ cjnf]sg ug]{ .

 lkmN6/ afn'jf wf]Psf] kfgL ;kmf cfpg yfn]kl5 ;tx jf; (v-2) Aofs jf; eNe 
la:tf/} aGb ug]{ .

 8«]g eNe (V4) aGb ug]{ .

 ;kmf ug{ nfu]sf] ;do / kfgL slt vr{ eof] Tof] l6Kg],/]s8{ ug]{ .  

u_ lkmN6/ k|lqmof ;'¿ ug]{ lalw (Filter start up procedures)

 lkmN6/ k|lqmof ;'¿ ug]{

 la:tf/} kfgL k|j]z eNe vf]Ng] 

 ha kfgL lkmN6/sf] dfly ;Dd k'U5, kfgL lgZsf;g eNe la:tf/} vf]Ng'kb{5 .kfgL 
lgZsf;g eNen] lkmN6/ k|lqmofdf kfgLsf] n]en cfkm} ldnfpg ;Sg] u/L /flvPsf] 
x'g'k5{ . 

 ;'¿df clnslt lkmN6/ u/]sf] kfgL aUg lbg] 

 lkmN6/ u/]sf] kfgLsf] wldnf]kgf ljZn]if0f ug]{ / cfjZostf cg';f/ s]lx /;fog 
yk36 ug]{, ldnfpg] .

3_ lkmN6/ jGb k|lqmof kfgL k|j]z eNe aGb u/L lkmN6/ aGb ug]{ / kfgL lgZsf;g eNe 
aGb u/L Aofs jf; ug]{

 olb lkmN6/ nfdf] ;do ;Dd aGb cj:yfdf /xg] xf] eg], n]p nfUg glbgsf nflu 
lkmN6/df ePsf] ;a} kfgL lgsfNg] .

 lkmN6/ ;+rfng /]s8{df lkmN6/sf] cj:yf l6k]/ /fVg] .
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%=(=&  /\oflk8 :of08 lkmN6/sf] :t/f]Gglt (Rapid sand fi ltration plant) 

Conventional fi lter -rng rNtLsf] lkmN6/_ k|lqmofnfO{ b'O{j6f fi lter media ePsf] declining 
rate fi ltration -lkmN6/ ug]{ b/ 36\bf] qmdsf]_ df kl/jt{g u/L rapid sand fi ltration :t/f]Gglt 
ug{ ;lsG5 . Filter unit nfO{ eg] yk ulx/f] agfpg'kb{5 . b'O{j6f fi lter media sf] k|efjsf/L 
cfsf/ / specifi c gravity nfO{ lnP/ rflxF ljz]if ;fjwfgL ckgfpg'kb{5 . b'O{ media mix 
-ldl8of gldl;of];_ gxf]; eg]/ ;+rfng ug]{ qmddf ljz]if Wofg lbg'k5{ . 

lrq g+= & ¥oflk8 :of08 lkmN6/ Aofs jf; k|lqmof .
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%=!)  k|];/ lkmN6/ (Pressure fi lters)

%=!)=!  k|];/ lkmN6/sf] kl/ro

k|];/ lkmN6/ Ps k|sf/sf] /\oflk8 :of08 lkmN6/ g} xf] t/ o;cGtu{t k|zf]wg ul/g] kfgLnfO{ lglZrt 
-# b]lv & s]=hL÷;]=dL=@_ k|];/df l:6nsf] aGb l;n]l08«sn 6\ofÍdf k7fO{ k|zf]wg ul/G5 . 
vfg]kfgL k|0ffnLdf k|of]u ul/g] o:tf lkmN6/x¿sf] cfsf/ ;fdfGotof M !=% b]lv # dL=sf] Jof; 
/ #=% b]lv * dL= sf] nDafO{÷prfO{df tof/ ul/G5 . kfgL aflx/L jftfj/0f eGbf a9L rfkdf 
afn'jfaf6 aUb} lkmN6/ eP/ aflx/ lgl:sG5 . 

Pressure fi lter eg]sf] aGb 6\of+sdf /flvPsf] rapid sand fi lter g} xf] . kfgL aflx/L jftfj/0f 
eGbf a9L rfkdf afn'jfaf6 aUb} lgl:sG5 . 

Pressure fi lter ljz]ifu/L ;fgf of]hgf jf snsf/vfgf hxfF kfgL rfFk;lxt cfpg] / ljt/0f x'g] 
7fpFx¿df k|of]u ul/G5 . Pressure fi lter af6 ck]Iffs[t u'0f:t/sf] kfgL gcfpg] ePsf sf/0f 
7"nf / hl6n vfg]kfgL cfk"lt{sf nflu Tolt /fd|f] dflgFb}g . 

%=!)=@  k|];/ lkmN6/sf] ;+rfng

o; lkmN6/df coagulation ePsf] kfgL mixing, fl occulation, conditioning ljgf g} 
lkmN6/df k7fOG5 . To; afx]s ;+rfngsf cGo ;a} ljlw gravity type fi lter h:t} g} xf] . o;df 
automatic fi lters klg pknAw 5g\ h;df k"j{ lgwf{l/t ;dodf jf head loss eP eNex¿ 
cfkm}+ ;lqmo eO{ backwash x'G5g . lkmN6/ af6 x'g] head loss klg gravity fi lter df h:t} 
g} xf] . 

Coagulant infl uent line af6 fi lter ;Dd k'/} pressure sf ;fy k7fOG5, lkmN6/ leq l5g]{ 
qmddf lkm6ls/L;Fu ldl;g k'U5 . 

Pressure fi lter ;+rfngsf] qmddf lgDglnlvt ;d:ofx¿ b]vfkg{ ;Sg] ePsf] sf/0f dd{t 
;+ef/sf] a]nf To:tf s'/fdf Wofg lbg'kb{5 . 

%=!)=#  ;xof]uL pks/0fx¿ (Support Equipment)

;+rfnsnfO{ x/]s pks/0fsf] jf control system ;+rfng tyf dd{t ;Def/ lgb]{zgaf/] 1fg 
x'g'kb{5 .

s_ pks/0fsf k|sf/x¿

!= lkmN6/ lgoGq0f ug]{ eNex¿ (Filter control valves) 

@= Aofs jf; / ;km]{; jf; kDkx¿ (Backwash and surface wash pumps)

#= ˆnf] ld6/ / n]en÷k|];/ u]hx¿ (Flow meter and level/pressure 
gauges)
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$= u'0f:t/ cg'udg ug]{ 6lj{l86L ld6/ (Water quality monitors such as 
turbiditymeters) 

%= x]8 Ifo / kfgLsf] ;tx (Process monitors head loss and water level)

^= oflGqs tyf ljw'tLo lkmN6/ lgoGq0f k|0ffnL (Mechanical and electrical 
fi lter control system)

v_ pks/0fx¿sf] ;+rfng h:t} Aofsjf; kDk, s'g} klg oflGqs pks/0f ;+rfng ug{ cufl8 
tL s'g cj:yfdf 5g\, ;do ;dodf ;kmf u/] gu/]sf] s'/f a'em\g' k5{ . ;'¿ u/L;s]kl5 
hlxn] klg cgfjZos cfjfh, sDkg, r'xfj6 tfTg] qmd cflb x]g]'{k5{ . s'g} klg vfnsf] 
z+sf nfu]df pTkfbsn] lbPsf] lgb]{zg x]g]{ / ;'lglZrt x'g] ug'{ kb{5 .

;do ;dodf pks/0fx¿sf Soflna|];g (calibration) tyf dd{t ;+ef/ ug'{ h?/L x'G5 . 

%=!)=$ k|lt/f]wfTds ;+ef/ k|lqmof (Preventive Maintenance Procedure)

;+rfngsf] qmddf s'g} klg k|sf/sf] ;d:of pTkGg eO{ ;+rfng k|lqmof aGb x'g] qmd /f]Sg lg/Gt/ 
ul/g] sfdx¿nfO{ k|lt/f]wfTds ;+ef/ (Preventive Maintenance) elgG5 . 

lgoldt dd{t ;+ef/sf sfo{df lgDg lnlvt s'/fx¿ kb{5g\ . 

 ljB'tLo df]6/nfO{ w"nf], kfgL / hgfj/af6 6f9} /fVg] .

 pks/0fx¿ ePsf] If]qdf xfjf cfpg ]hfg] /fd|f] Joj:yf ldnfpg] . 

 df]6/af6 c;fdfGo cfjfh, sDkg, r'xfj6 jf pRrtd tfTg] qmd x]g]{ . 

 3Dg] kf6{ khf{df, laol/Ëdf df]ljn tyf lu|h /fd|/L nufpg] .

 3Dg] oGqx¿sf] ;fkm\6, sKnLËsf] /]vf lg/LIf0f ug]{, ldnfpg] . 

 3Dg] kf6{ khf{df, laol/Ëdf pRr tfkqmd eP gePsf] x]g]{ .

 eNesf] ;+rfng cj:yf x]g]{ . 

 :jrflnt lgoGq0f k|0fnL hfFr ug]{ .

 Po/ Eofs'd k|0ffnL (Air/vaccum system) x]g]{

 lkmN6/, Aofs jf; sfo{ x]l/ lglZrt ug]{

 lkmN6/ afn'jfsf] cj:yf lg/LIf0f ug]{ . 

 lkmN6/ c08/ 8«]g k|0ffnL lg/LIf0f ug]{ . 
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%=!)=% ;'/Iff ;DaGwLljifox¿ (Safety considerations)

s_ ljB'tLo pks/0f

!=ljB'tLo ;s af6 hf]lug]

@= cfkm" kfgL jf kfOkdf u|fplG8Ë x'gaf6 hf]lug], ;Dk"0f{ ljB'tLo pks/0fx¿ u|fplG8Ë ug]{

#= ljB'tLo pks/0fx¿ jf ljB'taf6 rNg] oflGqs pks/0fx¿ ns jf tag ug]{

v_ oflGqs pks/0fx¿

!= 3'Dg] pks/0fx¿df ;'/Iff sah /fVg] 

@= 3'Dg] pks/0f jl/kl/ v's'nf] n'uf nufP/ ghfg]

$= eNe, kDk / cGo pks/0fdf xft gxfNg]

%= df]ljn / kf]lvPsf] n]bf] (Lubricant & sludge spill) kf]lvPsf] kmf]x/ ;a} ;kmf ug]{ 

Uf_ v'nf ;txdf kfgL ePsf ;+/rgfx¿ (Open surface water – fi lled structures)

!= e¥ofË, tyf ;'/Iff /]lnË h:tf ;'/Iffsf ;fwg k|of]u ug]{

@= ;a} c;'/lIft Kjfnx¿ aGb ug]{

#= hLjg ;'/Iffsf nflu cfjZos kg]{ ;fdu|Lx¿ s'g :yfgdf 5g\ yfxf kfO{ /fVg]

     3_ eNe / kDk eNex¿, lyu|fgx¿ (Valve and pump vaults, sumps)

!= ;Dk"0f{ e"ldut agfj6x¿ hf]lvdd'Qm /x]sf] kSsf ug]{

@= xfjf cfjthfjtsf] /fd|f] Joj:yf ePsf] :yfgdf a;L sfd ug]{

#= af9L cfPsf] v08df pko'Qm sbd rfNg]

%=!)=^ k|];/ lkmN6/sf] lgoldt sfo{x¿

 k|];/ lkmN6/df ¥oflk8 :of08 lkmN6/df k|of]u ul/g] afn'jf tyf u|fe]nx¿sf] :k]l;lkms]zg 
Ps} k|sf/sf] x'G5 . t/ k|];/ lkmN6/df sf]u'n]G6 ld;fPsf] jf gldl;Psf] kfgLnfO{ cGo 
k|zf]wg k|lqmof gckgfO{ l;w} k|]z/ lkmN6/df k7fOG5 .

 k|];/ lkmN6/sf] Aofs jfl;ª\ k|lqmof tyf r/0fx¿ ¥oflk8 :of08 lkmN6/sf] k|lqmof tyf 
r/0fx¿;Fu ldN5 . sltko k|];/ lkmN6/x¿ c6f]d]l6s ¿kdf klg ;kmf ug{ ldNg] x'G5g\, 
h;df lglZrt tf]lsPsf] Head loss -x]8 Ifo_ k'Ugf;fy c6f]d]l6s Aofs jfl;ª\  
k|lqmof k"/f x'G5 . cGoyf k|]z/ jf Head loss x]l/ cfj:os cg';f/ Aofs jf; ug]{ .
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;d:ofx¿M

 lkmN6«]zg Pj+ Aofs jfl;ª\ k|lqmof aGb 6\ofª\sdf x'g]x'Fbf aflx/af6 b]Vg g;lsg] ePsf]n] 
pQm k|lqmofx¿sf] k|efjsf/L cg'udg x'g g;Sg] .

 lkmN6/ ldl8of Pjd\ Under Drainage System -k'5f/sf] gfnL k|0ffnL_ sf] cj:yf 
x]g{, ;kmf ug]{ / abNg] cflb ug{ ;d:of .

 Snf]l/g]zgsf] nflu Contact Time gk'Ug ;S5 .

 kfgL k|];/df ;KnfO{ x'g] x'Fbf k|];/ aGb x'bf afn'jfsf] tx (Sand Bed) df Filter 
Effl  uent g/fd|f] x'g ;Sg]

%=!)=& k|];/ lkmN6/x¿df cfpg ;Sg] ;d:of / ;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot
! lkmN6/sf] kfgL;Fu} 

jfn'jf klg lg:sg'
l8hfO{g eGbf a9L kfgL 
lkmN6/df k||j]z u/fOg'

l8hfO{g cg';f/sf] kfgL dfq 
lkmN6/df k|j]z u/fpg kg]{ 

l8hfO{g eGbf a9L 
k|];/df kfgL lkmN6/ 
u/fpg'

xfO{8«f]lns lSnlgª 
ug]{ . To;af6 klg gePdf 
Dofg'on lSnlgª ug]{

@ lkmN6/ kl5sf] kfgLsf] 
u'0f:t/ ;Gtf]ifhgs 
gx'g'

6\o'jj]nsf] kfgLn] 
k]|;/ lkmN6/ Jofsjf; 
ePsf] x'g;Sg] 

lkmN6/ ePsf] kfgLn] 
Jofsjf; ug'{kg]{

# lkmN6/ kl5sf] kfgLsf] 
cfO{/gsf] dfqf ;f]r] 
adf]lhd g36\g'

k"j{ k|zf]wgsf] ¿kdf 
k|ofu ul/g] -Aeration 
System_ P/];g 
k|0ffnL k|efjsf/L gx'g'

sDk]|;/sf] k|of]u u/L 
Aeration xfjf k|jfx ug'{kg]{ 

$ lkmN6/ ePsf] kfgLdf 
O{sf]nLsf] dfqf b]lvg'

kfgL ljt/0f k"j{ 
-Chlorination_ 
Snf]l/g k|of]u 
k|efjsf/L gePsf]

lkmN6/af6 lgl:sPsf] 
kfgLdf Chlorine sf] 
Snf]l/g lg/Gt/ ld;fOg] sfd 
k|efjsf/L x'g'kg]{

%=!! cfog cfbg k|bfg ;'ljwf ;+oGq (Ion Exchange Purifi cation Plants) n] r'g 
x6fpg] lalw

r'g ldl;Psf] s8f kfgLdf /x]sf cfog k|b'ifsx¿nfO{ x6fO{ kfgLnfO{ g/d Pj+ lkpg of]Uo agfpg 
cfog cfbg k|bfg ;'ljwfx¿ -;+oGqx¿_ k|of]u ul/G5g\ . cfog cfbfg k|bfg k|lqmof Go"g vlgh 
kbfy{x¿ ePsf] kfgLdf k|of]u ul/G5 . o;sf] d'Vo p2]Zo g} cfklQhgs cfogx¿nfO x6fO kfgLnfO{ 
g/d agfpg' xf] kfgL g/d agfpg] qmddf kfgLaf6 r'g (Calcium) / DofUg]l;od h:tf kbfy{x¿ 
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x6fOG5 . kfgL g/d agfpg] o; ;+oGqdf Sof6fog]g cfbfg k|bfg ug]{ /]lhg -Cation exchange 
resin_ ;f]l8odsf] ¿kdf /x]sf] x'G5 h;n] SoflN;od / DofUg]l;od Sof6fof]g -cation_ gePsf] 
kfgL pTkfbg ug{ ;Sb5 . ;fy} SoflN;od / DofUg]l;od Sof6fof]gsf] cnfjf o;n] kfgLdf ePsf] 
cd]lgof, ˆn'/fO8, gfO6«]6 h:tf cGo k|b"ifsx¿ klg cfog cfbfg k|bfg u/fpFb5 . 

%=!!=! cfog cfbfg k|bfg k|lqmofsf] k|s[lt -:jefj_

ha kfgLdf g'gx¿ 3'lnt x'G5g\, tj ltgLx¿ ljB'tLo rfh{ ePsf cfogx¿df 5'l6G5g\ . Sof6fof]gx¿n] 
3gfTds (Positive) ljB'tLo rfh{ lnG5g\ eg] ofgfof]gx¿n] -anions_ C0ffTds (Negative) 
ljB'tLo rfh{ lnG5g\ . t;y{ cfog cfbfg k|bfg k|lqmofdf Sof6fof]g cfbfg k|bfg ug]{ /]lhg / 
ofgfof]g cfbfg k|bfg ug]{ /]lhg >+[vnfdf k|of]u ul/G5 . tnsf] /f;folgs k|lqmofdf ;f]l8odsf] 
¿kdf /x]sf] Sof6fof]g cfbfg k|bfg ug]{ /]lhgåf/f SoflN;od / DofUg]l;odsf Sof6fof]gx¿ x6fO{ 
kfgL g/d u/]sf] tyf Snf]l/gsf] ¿kdf /x]sf] ogfof]g cfbfg k|bfg ug]{ /]lhgåf/f Snf]/fO8 cfogx¿ 
x6fO kfgL g/d u/]sf] :ki6 b]Vg ;lsG5 . 

Sof6fof]g g/d kfg]{ M

4R - Na + Ca@ + + Mg2 + → R2Ca + R2Mg + 4Na +

ofgfof]g g/d kfg]{

3R – Cl + SO42 - + HCO3 - → R2804 + RHCO3 + 3CL –

kl/0ffd :j¿k dflysf @ /f;folgs k|lqmofx¿åf/f kfgLdf /x]sf] g'gsf cfogx¿ cfog cfbfg 
k|bfg ubf{ x6\b5g\ . 

of] k|lqmof kfgLdf /x]sf cfogx¿ x6fogsf] nflu dfq pkof]uL x'G5 . cfogsf] ¿kdf kfgLdf 
g/xg] kbfy{x¿ o;af6 x6fpg ;lsGg . of] k|lqmof ;+rfngsf] nflu cfog cfbfg k|bfg ug]{ k|];/ 
lkmN6/sf] ¿kdf sfd lkmN6/x¿df /]lhgx¿ /fvL k|zf]wg u/fpg] u/L k|of]u ul/Psf] x'G5g\ . 

%=!!=@ cfog cfbfg k|bfg lkmN6/sf] k'gh{gg (Regeneration) k|lqmof

cfog cfbfg k|bfg ug]{ lkmN6/sf] /]lhgdf c8\lsP/ -5flgP/_ a;]sf cjflG5t cfogx¿sf] 
kl/df0f ;dosf] bf}/fg a9\b} hfFbf /]lhgn] sfd ug{ g;Sg] cj:yf >[hgf x'G5 . t;y{ /]lhgsf] 
-lkmN6/sf]_ k'gh{gg ug'{kg]{ x'G5 . ;+rfngsf] klxnf] jif{df #÷# dlxgfdf lkmN6/ -/]lhg_ sf] 
k'gh{gg ug]{ / To;kl5 k/LIf0fsf] cfwf/df k'gh{ggsf] cfj[lt -;do cGt/fn_ PsLg u/L k'gh{gg 
ug'{ kb{5 . lkmN6/sf] ;+ef/df of] Psbd} dxTjk"0f{ kIf xf] . 

;dod} k'gh{gg u/LPg eg] lkmN6/ -/]lhg_ l9Ssf kg]{ / s8f ;d]t x'g] ub{5 . kfgLsf] /f;folgs 
jgfj6 / SoflN;odsf] kl/df0fsf] cfwf/df k'gh{gg ug]{ ;do km/s kg{ ;Sb5 . k'gh{ggsf] ;do 
To; ;DalGw sfd ug]{ laz]z1n] g} lgwf{/0f ug]{ ePsfn] p;}sf] ;Nnfxdf /]lhgsf] k'gh{gg ug'{ 
k5{ . 
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%=!!=# cfog cfbfg k|bfg lkmN6/sf] k'gh{gg k|lqmof 

!=  kDkx¿df hfg] ljB't cfk"lt{ aGb ug]{ ;fy} k|];/ lkmN6/sf] xfjf kmfNg] eNe vf]nL 
lkmN6/df k|];/ x6fpg] .

@=  kDksf] kfgL tfGg] tkm{sf] bn eNe tyf kfgL kmNg] tkm{sf] lkmN6/sf] eNe aGb ug]{ . 

#=  lkmN6/af6 ;a}kfgL lgsf; eNe vf]nL kmfNg] / kfgL l/lQP kl5 lgsf; eNe aGb ug]{ . 

$=  lkmN6/sf] ljsf]{sf] SofDk, ljsf]{, Uof:s]6 / e]G6 6\o'j :sLg -Vent tube screen_ 
x6fpg] / kl5 k|ofu ug{sf] nflu ;'/lIft /fVg] . 

%= !)Ü ;f]l8od Snf]/fO8 -vfg] g'g_ sf] emf]n lkmN6/df xfNg] . emf]n agfpFbf lkmN6/ aflx/ 
agfpg] / To;kl5 tf]lsPsf] ;tx;dd lkmN6/df xfNg] . !)Ü vfg] g'gsf] emf]n agfpg ! 
s]lh g'gdf () ln6/ -s]lh_ kfgL xfNg] . g'gsf] emf]n lkmN6/ ldl8of eGbf slDtdf @ 
OGr dfly ;Dd emg'{ kb{5 . 

^=  lkmN6/sf] dflyNnf] efu kl/jt{g ug]{ . 

&= lkmN6/ ldl8of k'gh{gg x'g !)–!@ 306f ;do lbg] . 

*=  !)–!@ 306f;Dd lkmN6/ ldl8ofn] g'gsf] emf]n ;f];]kl5 Jofs jf; eNe v'Ng];Dd 
3'dfpg],kDk vf]Ng] / % ldg]6 ;Dd lkmN6/ Jofs jf; x'g lbg] . 

(=  ca kDk aGb ug]{, eNenfO{ /]lhg kf]lh;g -Resin position_ ;Dd 3'dfpg], kDk vf]Ng] 
/ cGbfhL @ ldg]6;Dd lkmN6/ kvfNg] jf kfgL ;kmf gb]lvP ;Dd kvfNg] . of] Joj:yf 
gePsf] k|0ffnLdf of] u/L/xg' k/]g .

!)= kDk aGb ug]{ / eNe lkmN6/ kf]lh;g -fi lter position_ ;Dd 3'dfpg] . ca k|0ffnL nlIft 
sfd ug{ 7Ls eO;s]sf] x'G5 . 

!!= k|0ffnLnfO{ yk @ ldg]6;Dd olx kf]lh;gdf l/Tofpg] h;n] a9L ePsf] g'g x6fpg d2t 
ub{5 .

%=!!=$ cfog cfbfg k|bfg lkmN6/sf] /]lhgdf x'g] x|f;

cfog cfbfg k|bfg /]lhgdf ef}lts / /f;folgs x'j} lsl;dn] x|f; cyf{t Ifdtfdf lu/fj6 
cfpF5÷Jojfxfl/s¿kdf eGg' kbf{ /]lhgdf x'g] x|f;÷ lu/fj6 eg]sf] o:tf] cj:yf xf] h'g cj:yfdf 
o;n] cfog cfbfg k|bfgsf] sfd kl/0ffdd"vL x'g] u/L ug{ ;Sb}g . o;n] /]lhgsf] sfo{ ;Dkfbgdf 
gsf/fTds c;/ kfb{5 . ef}lts ¿kdf x|f; cfpg eg]sf] /]lhgdf wfGhfx¿ kmf6\g' / cGttf]uTjf 
Rofltg' g} xf] . o;af6 cfog cfbfg k|bfg Ifdtf 36\5 . /]lhgnfO{ kfgL k|zff]wgdf k|of]u ubf{ 
3'lnt clS;hg / Snf]l/g h:tf tTjx¿af6 jrfpg' kb{5 . 
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%=!!=% cfog cfbfg k|bfg lkmN6/sf] /]lhg x6fpg] / km]g]{ 

cfog cfbfg k|bfg ;'ljwf -;+oGq_ eGbf cufl8 g} k"j{ k|zf]lwt kfgLn] /]lhgdf cfpg] x|f; eGbf 
k"j{ k|zf]wg gul/Psf] kfgLn] /]lhgdf cfpg] x|f; jl9 x'G5 . /]lhgnfO{ x6fpg] / km]g]{ sfo{ lgoldt 
;+;f/s} Pp6f cleGg lqmofsnfk klg xf] . olb t'ngfTds ¿kdf k|zf]lwt h:t} u'0f:t/sf] kfgL 
cfog cfbfg k|bfg k|lqmofaf6 z'l4s/0f ubf{ #–^ jif{sf] cGt/fndf /]lhg km]g'{ kb{5 . olb Go"g 
u'0f:t/sf] kfgL o;df k7fOPdf /]lhg km]g]{ k|lqmof rfF8f] ug'{ kg]{ x'G5 . o;sf] km]g]{ cGt/fn to ug{ 
sRrf kfgL / /]lhgaf6 k7fOPsf] kfgLsf] u'0f:t/ ljZn]if0f / hfFr cg'udg ug'{ kb{5 .

%=!!=^ cfog cfbfg k|bfg lkmN6/sf] /]lhg km]g]{ k|lqmof

!=  /]lhg dflg;n] xft}n] jf kfgLd} XjfQ jufP/ lkmN6/ l;ln08/af6 x6fpg ;lsG5 . 

@=  kmf]x/ ePsf] /]lhgnfO{ x6fP kl5 lkmN6/ l;ln08/ klg /fd|/L ;kmf ug'{ dxTjk"0f{ x'G5 . kfgL 
/ /]lhg gePsf] vfnL lkmN6/ l;ln08/df slx 6'6] km'6]sf] jf Kjfnx¿ k/]sf] 5 . /fd|/L 
cjnf]sg ug{ ldNb5 . 

#=  /]lhg x6fO;s]sf] l/Qf] lkmN6/ l;ln08/ gofF /]lhg /fVg' klxnf] /fd|/L k/LIf0f ug'{ kb{5 . 
To;kl5 dfq /]lhg /fVg /fd|f] x'G5 . 

$= ;fgf k|0ffnLx¿df ;f]nLn] /]lhg vGofpg ;lsG5 eg] 7"nf k|0ffnLx¿df klg of] ;+ej ePtf 
klg ;do / >lds a9L nfUb5 .

%=!!=& cfog cfbfg k|bfg lkmN6/sf] /]lhgsf] la;h{g

cfog cfbfg k|bfg ug]{ /]lhgx¿ cfkm}+df xfgLsf/s gePsf]n] cGo kmf]x/x¿ ;/x Nof08 lkmn 
;fO6df lj;h{g ug{ ;fdfGotof pko'Qm x'G5g\ . lj;h{g ul/g] /]lhgx¿ xfgLsf/s 5g\ ;}gg\ eGg] 
s'/f ltgLx¿df c8\s]/ cfogx¿n] lgwf{/0f ub{5 . olb ljifn' cfogx¿ c8\s]/ /x]sf 5g\ eg] 
o;nfO{ xfgLsf/s g} dfGg' kb{5 – ;fdfGo Nof08 lkmN8 ;fO6 eGbf cGoq} lj;h{g ug'{ kb{5 . 
/]lhgx¿ k'gh{gg ug}{ g;lsg] cj:yfdf dfq lj;h{g ul/G5g\ . /]lhgx¿ cDn jf Iff/ k|of]u u/L 
k'gh{gg ul/g] x'Fbf logLx¿ cDnLo jf Iffl/o ¿kn] xfgLsf/s klg x'g ;Sb5g\ . o;af6 jRgsf] 
nflu /]lhgx¿nfO{ xfO8«f]hg ljej -PH_ t6:yLs/0f ug'{ kb{5 . /]lhg lj;h{g ug'{ cufj} 
ltgLx¿sf] tf}n 36fpg ltgLx¿df ePsf] cTolws kfgL x6fpg' kb{5 .o;n] xn'sf eO{ otf ptf 
rnfpg, ;fg{ sl7gfO{ x'Fb}g . 

%=!@= n]p lgoGq0f (Algal control)

;+rfnsnfO{ of]hgf ;+rfng ug{ ;xh xf];\ / ;+rfngsf a]nf cfjZos sbdx¿ rfNg ;lsof]; 
egL o;df n]p x6fpgsf nflu ;+lIfKt hfgsf/L lbO{Psf] 5 . 

%=!@=! n]pn] lgDTofpg] ;d:ofx¿

n]p eg]sf] s'g} klg h/f,kft, xfFuf gePsf] xl/of] dl;gf] /];f ePsf] Ps sf]lifo jf ax'sf]lifo 
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lj?jf x'g\ . n]p s'g} ;'Id x'G5  eg] s'g}nfO{ b]Vg ;lsG5 / kfgL 6\of+ÍLsf] k|sf/, 3fd, tfkqmd, 
kf]if0f h:tf rLhx¿n] o;sf] j[l4 ljsf;df k|efj kfb{5 . n]pn] kfgLsf] u'0f:t/df x|f; NofpFb5 . 
kfgL k|zf]wg s]Gb|x¿df diatoms, blue green algae, algal fl agellates, planktons x¿ 
kfOG5 . 

%=!@=@ /f]syfdsf pkfox¿ (Remedial measures)

!=  ljz]if k|sf/sf] t]n lgl:sg] ePsf] x'gfn] n]pn] g/fd|f] uGw / :jfb pTkGg u5{ . -6]an (_ 
kfgLdf kx]+nf], xl/of], /ftf] /Ë klg b]lvg ;S5 . 

@=  n]psf] j[l4 ljsf;n] ubf{ kfgLsf] PH, kfgLsf] s8fkgfdf kl/jt{g cfO{ /;folgs k|lqmofdf 
klg afwf pTkGg u5{ .

#=  s'g} klg n]pn] hdfj6 (coagulation) df ;d:of pTkGg u5{ . 

$=  lkmN6/ hfd u/fpF5 / sfd sd ub{5 . 

%=  ls6f0f'sf] j[l4 ljsf;df dbt ub{5 .

^=  9nfgsf] efu klg laufb{5 .

&=  cGo j:t'x¿sf] j[l4 ljsf;df dbt ug]{ vfnsf] h}ljs tTj pTkfbg ub{5 .

%=!@=# k|lt/f]wfTds pkfox¿ (Preventive measures) 

n]p j[l4 ljsf;sf nflu cg'ko'Qm jftfj/0f agfO{ o;nfO{ s]xL xb;Dd sd ug{ ;lsG5 . o;sf] 
lgoGq0fsf nflu k|of]u ul/g] ljifbLx¿ dfgjnfO{ xflg gk'/fpg] vfnsf] x'g' kb{5 . k|fou/L copper 
sulphate, chlorine k|of]u u/L lgoGq0f ug{ ;lsG5 . o;sf] dfqf, k|of]usf] ljlw bIf k|fljlws;Fu 
k/fdz{ u/L k|of]uzfnfdf kl/If0f u/L k|of]u ug'{ k5{ .

%=!# lgd{nLs/0f (Disinfection)

%=!#=! kl/ro

k|s[ltdf pknAw kfgLdf ljleGg lhaf0f'x¿ x'G5g\ . ;a} lhaf0f'x¿ xfgLsf/s geP klg sltko 
/f]uf0f'x¿ (Pathogens) dfgj :jf:ysf] nflu xfgLsf/s x'G5g\ / kfgLsf] dfWodaf6 Pshgfaf6 
csf]{df /f]u ;fg]{ ub{5g\ .

kfgLhGo /f]ux¿ (Waterborne Diseases) nfUg glbgsf] nflu dflg;n] k|of]u ug]{ kfgLnfO{ 
/f]uf0f'd'Qm agfpg ljleGg pkrf/ ul/G5 h;nfO{ lgd{lns/0f (Disinfection) ul/Psf] elgG5 . 
Snf]l/g k|of]u ug{, dfkg ug{ / lgoGq0f ug{ ;/n 5 . of] ;j{;'ne ¿kdf pknAw 5 / t'ngfTds 
lx;fan] klg ;:tf] 5 .

%=!#=@ Snf]l/g];gsf p2]Zo (Chlorination Objectives)

lgd{lns/0f ug]{ ljleGg tl/sfx¿dWo] Snf]l/g];g ug'{ of}6f tl/sf xf] . Snf]l/g];g ubf{ kfgLdf 
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Snf]l/g jf Snf]l/go'Qm kbfy{ ld;fOG5 h;n] /f]uf0f'x¿nfO{ lgis[o agfpF5g\, dfb{5g\ / ltgsf] j[l4 
x'g lb+b}gg\ .

k|zf]wg s]Gb|x¿df lk|–Snf]l/g];gsf] d'Vo p2]Zo eg]sf] k|0ffnLdf hdfj6 / lkmhfj6 k|lqmofdf 
afwf kfg]{ vfnsf] n]p, em\ofp, ;"Id lhjf0f'x¿ aGg glbO{ lkmN6/ afn'jfdf anaerobic bacteria 
aGg glbg] / ;f]sf] lgd"{nLs/0f u/L :jfb / /ËnfO{ lgoGq0f ug'{ xf] . o; k|lqmofn] hydrogen 
sulphide, sulphurous taste, iron, manganese x¿nfO{ klg x6fpg] sfd ub{5 .

kfOknfOg dd{t u/L;s]kl5 ;+rfng ug'{ k"j{ fl ushing ug{sf nflu klg o;sf] k|of]u ul/G5 . To; 
cj:yfdf chlorinator n] Snf]l/g cyjf hypochlorite solution kmfNg] b/ %) lk=lk=d sf] 
lx;fadf ldnfOPsf] x'G5 . k|r'/ dfqfdf Snf]l/g xflnPsf] kfgLnfO{ sDtLdf klg #) ldg]6;Dd 
kfOknfOgdf g} /fVg'k5{ / ;DejtM !@ 306fkl5 dfq kfgL kl/jt{g ug'{kb{5 . 

%=!#=# Snf]l/g / Snf]l/go'Qm k4fy{

Snf]l/g of}6f /;folgs tTj (Chemical Element) xf] . of] tTj k|s[ltdf :jtGq ¿kdf kfOFb}g 
t/, cGo tTjx¿;Fu ldl:;o/ /x]sf] k|z:t kfOG5 . xfdLn] b}lgs k|of]u ug]{ vfg]g'g (Table Salt) 
o;sf] of}6f pbfx/0f xf] .

ljleGg k|of]usf] nflu Snf]l/go'Qm kbfy{ (Chlorine Compound) nfO{ ljB'tLo k|lqmof 
Electrolysis u/L z'4 Snf]l/gsf] pTkfbg ul/G5 . z'4 Snf]l/g kx]Fnf] /+Ësf] Uof;sf] ¿kdf x'G5 . 
of] of}6f k|an clS;s/0fstf{ (Strong Oxidizing Agent) xf] .

7"nf] kl/df0fdf kfgLsf] lgd{lns/0f ug{ cGo tl/sfx¿ eGbf ;lhnf] , ;:tf] / k|efjsf/L ePsf]n] 
w]/} d'n'sx¿df Snf]l/g];gsf] k|lalw ckgfOPsf] 5 . vf; u/L cfktsflng ca:yfdf of] cToGt 
k|efjsf/L ;fljt ePsf] 5 .

g]kfnsf ;fj{hlgs vfg]kfgL lat/0f k|0ffnLdf Snf]l/g];g ug{ yflnPsf] cw{ ztfJbL gfl3;s]sf] 
5 tfklg o;sf] pNn]lvt k|efjsfl/tf b]lvb}g . s'g} klg ;fj{hlgs vfg]kfgL pTkfbg tyf lat/0f 
k|0ffnLdf Snf][l/g];gsf] lg/Gt/tf lbg g;Sg' d'Vo sdhf]/L xf] . o;f] x'g'df o;sf] ;DaGwdf cNk 
1fg / nfk/jfxL d'Vo x'g\ .

g]kfndf k|rlnt ljwL cg';f/ kfgLnfO{ pkrf/ ug{ Snf]l/gnfO{ lgDg ¿kdf k|of]u ul/G5 M

s_ Uof;sf] ¿kdf  — z'4 Snf]l/g , Snf]l/g 8fOcS;fO8 (Chlorine Dioxide)

v_ 7f]; ¿kdf — lJnlrª kfp8/ (Bleashing Powder), 

u_ t/n ¿kdf — ;f]l8od xfOkf]Snf]/fO{6 (Sodium Hypochlorite)

s_ Uof;sf] ¿kdf z'4 Snf]l/gsf] k|of]u lgs} cl3b]lv ul/Psf] xf] . :jb]zdf pTkfbg gx'g] x'Fbf 
ef/taf6 t/n ¿kdf kx]Fnf] /+Ësf] l;ln08/df o;sf] cfoft ul/G5 / k|of]u kl5 k'ge/0f 
(Refi ll) ug{ ef/td} nluG5 .
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o; k|0ffnLdf Snf]l/g Uof;nfO{ 
clws rfkdf (Exess Pressure) 
k|of]u ul/g] ePsf]n] s'g} klg hf]8fO, 
eNj, Koflsª cflbaf6 r'xg] (Leak 
x'g]_ ;+efjgf 5 .

Uof; l;ln08/ l/lQPsf] cj:yfdf 
Uof; kfO{kdf kfgL k:g] / kfO{k 
nfOgdf lvof nfUg] ub{5 . Snf]l/g 
Uof;sf] pknlAwsf] k|lqmof z/n 
5}g . 9"jfgL, e08f/0f / k/+k/fut 
k|of]u ljwL vt/fk"0f{ 5 . o;y{ g]kfndf xfn Uof; Snf]l/g];g pko'Qm dflgb}g .

v_ 7f]; ¿kdf r'gdf (Lime) Snf]l/g Uof; ld;fOPsf] ld>0f (Mixture) Sofnl;od 
xfOkf]Snf]/fO6 (Calcium Hypochlorite, Ca(OCl)2) xf] . of] 6\ofan]6 (Tablet) jf 
kfp8/sf] ¿kdf pknAw x'G5 . kfp8/ Sofnl;od xfOkf]Snf]/fO6nfO{ lAnlrª kfp8/ elgG5 
h;nfO{{ kfgLdf 3f]Nbf o;df df}h'bf Snf]l/g kfgLdf 3'lnt x'G5 / r'g 3'lnt gx'g] x'gfn] 
lylu|G5 . lyu|fO|Psf] xfOkf]Snf]l/s Pl;8o'Qm ;kmf Snf]l/gsf] 3f]nnfO{ kfgLsf] lgd{lns/0f 
ug{ k|of]u ul/G5 . vl/b, 9'jfgL, e08f/0f / k|of]u ug]{ ljlwx¿ ;/n / ;'/lIft ePsf] x'Fbf of] 
lgs} nf]slk|o 5 .

ahf/df pknJw lAnlrª kfp8/df (Comercial Bleaching Powder) Snf]l/gsf] dfqf #) 
k|=z= x'G5 cyjf ! lsnf]u|fd lAnlrª kfp8/df #)) u|fd Snf]l/gsf] pkl:ylt x'G5 . 

lAnlrª kfp8/sf] 3f]n k|of]u u/L kfgLsf] lgd{lns/0f ug]{ ljleGg tl/sfx¿ 5g\ . s]lx tl/sfx¿ 
tn lbOPsf 5g\ M

!= kfgLdf ;f]e}m ld;fpg] M 3/]n' k|of]hgdf jf ;'ljwf ljlxg vfg]kfgL k|0ffnLsf] kfgL 6+sLdf 
kfgL k|j]z ug]{ 7fpFdf aflN6g jf s'g} ;lhnf] efF8f]af6 lAnlrª kfp8/sf] 3f]n kfgLdf ;f]e}m 
(Direct) ld;fOG5 .

@= yf]kf Snf]l/g];g (Drip Chlorination)

Snf]l/gsf] -lAnrª 
kfp8/sf]_ 3f]nnfO{ Knfl:6ssf] 
sG6]g/df /flv kf]lnlygsf] 
kfO{kaf6 :6kssaf6 ˆnf] 
sG6«f]n u/L yf]kf yf]kf kfgLdf 
ld;fOG5 .

lrq g+= * Snf]l/g Uof;af6 lgd{nLs/0f .

lrq g+= ( Snf]l/g ld;fpg] oGq .
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ˆnf] sG6«f]n u/L Snf]l/gsf] dfqf ldnfpg] l8lh6n ld6/;lxtsf ;fwgx¿ klg pknAw 5g\ .

;+slnt kfgLnfO{ Snf]l/g];g ug{ yf]kf Snf]l/g]t6/sf] k|of]u lgs} z/n 5 . sG6]g/ l/Qf] x'g 
glbg Snf]l/gsf] lAnrª kfp8/sf]_ 3f]nnfO{ cfjZostfg';f/ yKg] sfd ug'{ kb{5 .

yf]kf Snf]l/g]6/df / o;sf] 8\k/ jf gf]hndf r'g hDg glbg ;kmfO{ sfo{ lgoldt ug'{k5{ .

#= l8km/]lG;on k|]z/ 6fOk Snf]l/g]6/ (Diff erentil Pressure Type Chlorinator)

kfO{kleq alu/x]sf] kfgLnfO{ Snf]l/g];g ug{ of] pks/0fsf] k|of]u ul/G5 . Knfl:6s jf wft'af6 
lgld{t kfq (Vessel) leq /a/sf] y}nf] (Rubber Bladder) /flvPsf] x'G5 h;df Snf]l/gsf] 
3f]n el/F5 . 

kfgL aUg] kfOkdf cf]l/lkm; h8fg u/L yf]/} ca/f]w u/LPdf b'O{lt/ km/s rfk pTkGg x'G5 / a9L 
rfk tk{maf6 dl;gf] kfOk kfqdf / yf]/} rfk tk{maf6 y}nf]df h8fg ul/G5 . kfgLsf] rfkn] y}nf] 
lgrf]l/G5 (Compress x'G5) / Snf]l/gsf] 3f]n kfgLdf ldl:;g k'U5 .

o; lsl;dsf] Snf]l/g]6/ ;+rfng ug{ lgs} z/n 5 . vkt cg';f/ y}nf]df wf]n  ylklbg] / 
Snf]l/gsf] dfqf ldnfpg eNjx¿sf] ;+rfng ug'{k5{ .

kfO{kdf hd]sf] r'g (Scale) ;kmf ug'{ lgoldt ;+ef/ xf] eg] sy+sbflrt y}nf] k'm6]df ;f]sf] 
gofF abnL ug'{ cfsl:ds ;+ef/ xf] .

$= 8f]lhª kDko'Qm Snf]l/g]6/ (Chlorinator with Dosing Pump)

lrq g+= !) lAnlrª kfp8/af6 lgd{nLs/0f .

w]/} kl/df0fsf] kfgL lgd{lns/0f ug{sf] lgldQ 8f]lhª kDko'Qm Snf]l/g]6/ (Chlorinator with 
Dosing Pump) sf] k|of]u ul/G5 . ;fdfGotof o; Snf]l/g]6/sf] # efux¿df 5'§f5'§} k|lqmofx¿ 
x'G5g\M

!= ldlS;ª 6}+sdf ;kmf kfgL / lAnrª kfp8/nfO{ oflGqs dbfgL (Stirrer) åf/f 3f]lnG5 . 
3f]nnfO{ s]lxa]/ l:y/ /flv lyu|fOG5 . 
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@= lylu|P/ 6+lssf] dflyNnf] efudf /x]sf] ;ª\nf] (Clear) 3f]nnfO{ 6«fG;km/ kDkåf/f ;+sng 
6+lsdf k'¥ofOG5 / e08f/0f ul/G5 . 

#= e08f/0f ul/Psf] 3f]nnfO{ dfqf ldnfO{ lglZrt b/df 8f]lhª kDkåf/f kfgL alu/x]sf] kfOkdf 
jf l/h/Ejfo/df OGh]S6 (Inject) ul/G5 .

Snf]l/g];g KnfG6sf ;a} c+ux¿ lvof gnfUg] Snf]l/g k|lt/f]ws a:t'x¿, vf; u/L Knfl:6s jf 
:]gn]; :6Lnaf6 lgdf{0f ul/Psf x'G5g\ . ;f]n';g 8f]lhª kDk laz]if lsl;dn] ag]sf] x'G5 / lgs} 
dxTjk"0f{ x'G5 . 3f]nsf] -/;fogsf]_ 7Ls dfqf ldnfpg] k|ljlw o;df hf]l8Psf] x'G5 . o;nfO{ 
ld6l/ª kDk klg elgG5 . kfOkdf k]|z/ 36a9 x'Fbf, ljB't ef]N6]hdf tndfly x'Fbf klg o;sf] 
8f]lhª b/ (Dosing Rate) df 36a9 x'g'x'Fb}g / o;af6 /;fog k6Ss} r'x'g' x'Fb}g . kDknfO{ 
lglZrt ;dosf] cGt/fndf s]lna|]6 (Calibration) ug'{k5{ .

lAnlrª kfp8/sf] 3f]n tof/ u/L lyu|fOPkl5 3f]nnfO{ kfgL Anf]l/g];g ug{ k|of]u ul/G5 eg] 
lyu|sf] ¿kdf /xg] r'gdf s]xL Snf]l/gsf] caz]if afFsL /xg] ePsf]n] hyfefjL lgisfzg ubf{ 
aftfj/0fdf c;/ k5{, o;sf] ;Dks{df cfPsf af]6 la¿jfx¿, sL/f km6]+u|fx¿ gfl;G5g\ / cGo 
k4fy{x¿;Fu /;folgs k|lqmof eO{ cjflG5t k4fy{x¿df kl/0ft x'g ;S5g\ . o;}n] o;nfO{ ;'/lIft 
Joa:yfkg ug'{k5{ .

u_ t/n ¿kdf kfOg] ;f]l8od xfOkf]Snf]/fO6sf] (NaOCl) gfdsf] /;fogsf] k|of]u u/L kfgLnfO{ 
Snf]l/g];g ul/G5 . Snf]l/g];g ug]{ cyjf o;nfO{ kfgLdf ld;fpg] k|lqmof lAnlrª kfp8/sf] 3f]n 
ld;fpg] h:t} xf] . k|of]u ug]{ lalw ;/n / kmf]x/sf] pTklQ gx'g] ePklg o;sf] 9'jfgL / e08f/0f ug{ 
;lhnf] 5}g / w]/} cjlw;Dd e08f/0f ug{ klg x'Fb}g .

vfg]kfgL pTkfbg tyf lat/0f ug]{ :6];gx¿df ;fdfGo vfg] g'gsf] 3f]nnfO{ On]S6«f]nfOl;; u/L 
;f]l8od xfOkf]Snf]/fO6sf] (NaOCl) pTkfbg ul/G5 . ;fdfGotof vfg] g'g / ljB't zlQm ;:tf] / 
;a{;'ne x'gfn] of] k|lalw lgs} pkof]uL 5 .

;f]l8od xfOkf]Snf]/fO6 pTkfbg ul/g] pks/0fnfO{ xfOkf]Snf]/fO6 h]g]/]6/ elgG5 . o;sf] tLg efu 
x'G5g\ M

lrq g+= !! ;f]l8od xfOkf] Snf]/fO8af6 lgd{nLs/0f .
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!= vfg] g'g / z'4 kfgLnfO{ ldlS;ª 6+lsdf 3f]lnG5 / tof/ ePsf] a|fOg ;f]n';gnfO{ ;s'{n];g 
kDkåf/f On]S6«f]nfOh/df k7fOG5 . On]S6«f]nfOh/af6 ;f] ;f]n';g k'gM ldlS;ª 6+sLd} cfpF5 .

@= On]S6«f]nfOh/df a|fOg ;f]n';g cyjf ;f]l8od Snf]/fO8 / kfgLsf] ld>0f laB'tLo 
k|lqmofåf/f la;h{g eO{ xfO8\f]hg UofF; / ;f]l8od xfOkf]Snf]/fO6df kl/0ft x'G5 . xfO8\f]hg 
UofF; afo'd08ndf ldl:;P/ hfG5 / ;f]l8od xfOkf]Snf]/fO6 3f]nsf] ¿kdf /xG5 . of] lqmof 
lglZrt sG;G6]\;gsf] 3f]n tof/ ug{ ul/Psf] x/lx;fa adf]lhdsf] ;do;Dd rN5 .

#= eNj ;+rfng u/L ;f]l8od xfOkf]Snf]/fO6 3f]nnfO{ e08f/0f 6+sLdf k7fOG5 / 8f]lhª kDkåf/f 
kfgLsf] kfOkleq OGh]S6 ul/G5 .

%=!#=$= Snf]l/g];gsf lsl;dx¿ (Types of Chlorination)

s_ ;fbf Snf]l/g];g (Plain Chlorination)

 ;'/lIft ;|f]taf6 pTkflbt wldnf]kgf (Turbidity) !) Pg=l6=o'= (10 NTU) eGbf sd 5  
/ k|zf]wg gu/Lsg} lkpg of]Uo 5 eg] )=% ld=u|f=Snf]l/g k|lt ln6/ kfgLdf ld;fO{ lat/0f 
ul/G5 . 

v_ lk|—Snf]l/g];g (Pre-chlorination)

 sf]cfu'n];g (Coagulation), ;]l8d]G6];g (Sedimentation) h:tf k|zf]wgsf k|lqmofnfO{ 
z/n agfpg tyf ;]l8d]G6];g 6}+sdf sfO{ (Algae) lgoGq0f ug{, uGw (Odour) / :jfb 
(Taste) x6fpg / lkmN6/ o'lg6df d8 an (Mud Ball) aGg glbgsf] nflu k|zf]wgsf 
k|lqmofx¿ ;'¿ ug'{ cufj} )=! ld=u|f=k|lt ln6/b]lv )=% ld=u|f= k|lt ln6/;Dd kfgLdf 
Snf]l/g ld;fOG5 .

u_ kf]i6 Snf]l/g];g (Post Chlorination)

 k|zf]wgsf ;Dk"0f{ k|lqmofx¿ k"/f u/L pkef]QmfnfO{ lat/0f ug'{eGbf @) b]lv #) ldg]6sf] 
;Dks{ cjlw (Contact Periods) kl5 )=! ld=u|f= k|lt ln6/b]lv )=@ ld=u|f= k|lt ln6/ 
z]if Snf]l/g (Residual Chlorine) /xg] u/L Snf]l/g ld;fOG5 .

 kf]i6 Snf]l/g];gsf] d'Vo p2]Zo kfgLsf] lat/0f k|lqmofdf x'g] ;+efljt lhaf0f' k|b"if0f x'g glbg' 
xf] . kfgLsf] k|zf]wg s]Gb| jf ;+sng 6+sLb]lv nfdf] b"/Ldf kfOkaf6 kfgL lat/0f ubf{ kfgLdf 
df}h'bf z]if Snf]l/g vkt e};Sg] ePsf]n] k'gM Snf]l/g ld;fpg' kg]{ x'G5 .

3_ a|]s KjfO{G6 Snf]l/g];g (Breakpoint Chlorination)

 Snf]l/g ld;fpFbf kfgLdf df}h'bf cfO{/g, Dofªlgh, xfO{8\f]hg ;NkmfO8 tyf AofS]6l/ofx¿n] 
o;nfO{ vkt ub{5g\ / Snf]l/g z]if /xFb}g / of] k|lqmof k|efjxLg x'G5 . yk Snf]l/g ld;fpFbf 
k|fFª\ufl/s / cdf]lgofo'Qm kbfy{x¿n] o;nfO{ vkt ub{5g\ . Snf]l/gsf] dfqf a9fpFb} s'g} 
laGb'df k'Ubf ;Dk"0f{ cdf]lgof clS;s/0f x'G5 / Snf]l/g z]if /xG5 . o;nfO{ a|]s KjfOG6 
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Snf]l/g];g (Breakpoint Chlorination) ul/Psf] elgG5 . kfgLdf ldl:;Psf] cdf]lgod 
kbfy{ x6fpg of] k|lqmof lgs} dxTjk"0f{ 5 .

ª_ ;'k/ Snf]l/g];g (Super Chlorination)

 ef/L k|b"if0f ePdf jf kfgLhGo /f]usf] (Water Borne Dieses) dxfdf/L k}mlnPsf] 
cj:yfdf vfg]kfgLdf ef/L dfqfdf -% — !% ld=u|f= k|lt ln6/;Dd_ Snf]l/g ld;fOG5  tf 
ls z]if Snf]l/g ! — @ ld=u|f= k|lt ln6/ ;Dd k|fKt xf];\ .

r_ l8—Snf]l/g];g (De-Chlorination)

 ;'k/ Snf]l/g];g (Super Chlorination) kl5 kfgLdf df}h"bf a9L Snf]l/g x6fpg kg]{ x'g;S5 
tf ls z]if Snf]l/g )=! — )=@ ld=u|f= k|lt ln6/;Dd /xf];\ . o;sf] nflu ;'k/ Snf]l/g];g 
ul/Psf] kfgLdf Pdf]lgof, PlS6e]6]8 sfa{g, ;f]l8od d]6fkmf]:k]m8 h:tf /;fog ld;fOG5 .

%=!#=%= Snf]l/gsf] dfu (Chlorine Demand)

Snf]l/g ld;fpFbf kfgLdf ePsf lhaf0f'sf] ;fydf cGo 3'lnt jf c3'lnt k4fy{x¿n] 
vkt (Consume) ub{5g\ . To;}n] kfgLdf hlt w]/} aflx/L a:t'x¿sf] pkl:ylt x'G5 
Snf]l/gsf] dfu (Chlorine Demand) Toltg} a9L x'G5 . ;fdfGo cy{df lgDg a'emfO 
x'G5M

Snf]l/gsf] dfu = Snf]l/gsf] vkt + z]if Snf]l/g

Chlorine Demand = Chlorine Consumed + Residual Chlorine 

To;}n] vf;u/L jif{ftdf kfgL wldnf] ePsf] a]nfdf s'g} g s'g} k|lqmofaf6 wldnf]kgf 
gx6fO{ Snf]l/g];g u/]df of] k|efjxLg x'G5 . ;fdfGotof wldnfkgf (Turbidity) !)) 
Pg\=l6=o' eGbf a9L ePdf Snf]l/g];g ug'{ pko'Qm x'Fb}g .

kfgLnfO{ Snf]l/g];g ug'{sf] vf; p2]Zo o;sf] Snf]l/gsf] dfu (Chlorine Demand) 
k"/f (Fulfi ll) ug'{ xf] h;nfO{ k"/f u/L z]if Snf]l/g )=! — )=@ ld=u|f= k|lt ln6/ /x]df 
kfgL hLaf0f'/lxt x'G5 .

%=!#=^ z]if Snf]l/gsf] k/LIf0f (Residsual Chlorine Test) 

kfgLnfO{ k|zf]wg u/L;s]kl5 z]if Snf]l/gsf] pkl:ylt / kl/df0fsf] kl/If0f ug'{k5{ . 
kl/If0f ubf{ z]if Snf]l/gsf] pkl:ylt b]lvPg eg] Snf]l/g];gsf] ljZj:tlgotfdf z+sf 
x'G5 eg] a9L dfqfdf ePdf To;n] :jf:Yodf kfg]{ c;/sf] k"jf{ef; kfpg ;lsG5 .

k|efjlzfn Snf]l/g];gsf] (Eff ective Chlorination) sf] nflu cfjZos CT Value 
sf] x/lx;fa (Calculate) ug{ klg z]if Snf]l/gsf] kl/If0f ug'{ cfjZos 5 .

kfgLdf z]if Snf]l/g :jtGq ¿kdf xfOkf]Snf]/; Pl;8 (HOCl) jf xfOkf]Snf]/fO{6 cfof]g 
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(ClO-) sf] ¿kdf jf cdf]lgof jf gfO6\f]hg;Fu ;+o'Qm eO{ Snf]/fldgsf] ¿kdf kfOG5 . 
klxnf]sf] cTolws ;]jgn] k]6df SofG;/ x'g] / bf];|f]sf] cTolws ;'+3fO{ (Inhale) n] 
kmf]S;f]df ;d:of cfpg ;S5 . ctM vfg]kfgLsf] Snf]l/g];g / To;kl5sf] kl/If0f cg'udg 
ug]{ sfd lgs} dxTjk"0f{ 5 .

z]if Snf]l/gsf] kl/If0f ug]{ ljleGg tl/sfx¿ 5g\ . kfgLdf 8'afO /Ë klat{g x'g] w/f] 
(Strip) b]lv l8lh6n ld6/ ;Dd kfOG5g\ .

xfdLsxfF k|foM snl/ld6/ (Colorimeter) af6 Snf]l/gsf] 6]i6 ul/G5 . 6]i6 6\o"a jf s'g} 
pko'Qm kf/bzL{ (Transparent) efF8f]df /flvPsf] 6]i6 ul/g] kfgLdf l/Ph]G6 —cyf]{ 6f]l8lng 
(Orthotodiline) emf]n s]lx yf]kf jf l8=lk=l8= (DPD - Diethyl-p-phenyline Diamine) 
kfp8/ jf 6\ofan]6 xfn]/ 3'nfpFbf kfgLsf] /Ë kl/jt{g x'G5 h;sf] uf9fkgnfO{ lglb{i6 /Ëx¿ 
(Standard Colors) ;Fu bfFh]/ df}h'bf Snf]l/gsf] kl/df0f dfkg ul/G5 .

%=!#=& Snf]l/g];gsf] k|efjzflntf (Eff ectiveness of Chlorination)

Snf]l/g];g u/]/ vfg]kfgLdf lhjf0f'x¿nfO{ dfg{ jf lgis[o agfpg s]lx ;do nfUb5 h;nfO{ ;Dks{ 
cjwL (Contact Time) elgG5 . k|of]u ul/Psf] Snf]l/gsf] sG;g6]\;g C (Concentration) 
/ ;Dks{ cjwL T (Contact Time) ;DalGw wf/0ff (Concept) nfO{ lgd{lns/0fsf] CT 
wf/0ff (CT- Concept for Disinfection) elgG5 . k|efjlzfn Snf]l/g];gsf] (Eff ective  
Chlorination) sf nflu cfjZos CT Value  tfkqmd / clDnokg pH df klg e/ kb{5 . 
a9L sG;g6]\;g / tfkqmddf ;Dks{ cjwL sd nfUb5 eg] sd clDnokgfdf ;Dks{ cjwL sd 
nfUb5 . To:t} a9L wldnf]kgf (Turbity) ePsf] kfgLnfO{ ;Dk{s cjwL a9L nfU5 eg] sd wldnf] 
kfgLnfO{ sd ;do nfU5 .

ljZj :jf:Yo ;+u7g (WHO) sf] l;kmfl/;df clDnokgf * eGbf 36L (pH Less than 8) df 
z]if Snf]l/g (Residual Chlorine) )=% ld=u|f= k|lt ln6/df k|efjsf/L Snf]l/g];g ug{sf nflu  
Go"gtd ;Dks{ cjlw (Minimum Contact Time) #) ldg]6 (30 Minute) nfUb5 .

lrq g+= !@ z]if Snf]l/g kl/If0f pks/0fx¿ .



96 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

%=!#=*= Snf]l/gsf] ;'/lIft k|of]u / e08f/0f (Safe Handling and Storage of Chlorine) 

kfgLsf] k|f]zwgdf ;+nUg k|flalwsn] Snf]l/gsf] ;Dks{af6 x'g;Sg] vt/fsf] ;DjGdf oy]i6 hfgsf/L 
/fVg'k5{ / ;'/lIft k|of]u / b'3{6gf eOxfn]df ug'{ kg]{ k|fylds pkrf/ ;DaGwL cfwf/e"t tflnd 
k|fKt u/\sf] x'g'k5{ / k'/} z/L/ 9fSg] sk8f, k~hf, df:s, ;'/Iff r:df (Safety Glass) h:tf 
JolQmut ;'/Iffsf ;fwgx¿ pknAw x'g'k5{ / ltGsf] k|of]u u/L e08f/0f tyf pkof]u ug{'k5{ .

n'ufdf Snf]l/gsf] 3f]n kf]lvPdf t'?Gt pQm n'uf Toflu lbg'k5{ . 5fnf, d'v, gfs jf cfFvfdf 3f]n 
kg{ uPdf ;kmf kfgLn] t'?Gt} kvfNg'k5{ . lgnL xfn]df k|z:t kfgL lkpg'k5{ t/, afGtf ug'{ x'Fb}g / 
t'?Gt lrlsT;sLo ;]jf pknAw u/fpg'k5{ .

t/n Snf]l/gsf] lbuf]kg (Stability) kfp8/ Snf]l/gsf] bfFhf]df sd x'G5 , lbuf]kg a9fpg 
slxn]sxLF ;f]l8od xfO8\f]S;fO8 ld;fP/ /flvG5 . nfdf] cjlw;Dd e08f/0f u/]df Ifo (Decay) 
eO{ Snf]l/gsf] dfqfdf x|f; x'G5 . Ifo x'g] k|lqmof l;lyn kfg{sf] nlu lgDg Joa:yf ug'{k5{ M

 lr;f], ;'Vvf / /fd|/L jfo';+rf/0f x'g] (Well Ventilated) sf]7fdf e08f/0f ug]{ .

 l;wf 3fd (Direct Sunlight) gkg]{, a9L tfkqmd / cfb|tf gePsf] sf]7fdf e08f/0f 
ug]{ .

 lvof k|lt/f]ws, pHofnf] / xfjf gl5g]{ a:t'af6 lgld{t lzn ul/Psf] kfqdf dfq 
e08f/0f ug]{ . 

 kfqdf k|fKt ldlt c+lst ug]{ / klxn] k|fKt ePsf] Snf]l/gnfO{ klxn] k|of]u ug]{ (First 
in, fi rst out – FIFO)

 Snf]l/gnfO{ ;s];Dd tLg dlxgf eGbf al9 e08f/0f ug'{ x'Fb}g .

s_ e08f/0f If]q

!= e08f/0f ug]{ sf]7f lr;f] ;'Vvf s'g} klg x¿ ;fdfu|L gePsf] x'g'kb{5 . 

@= s'g} k|sf/sf] jfkm hDdf gxf];\ elg sf]7fdf /fd|f];Fu jfo';+rf/ x'g cfjZos kb{5 . 
lgsf;sf] Joj:yf hldg cyjf ;f] glhs} x'g'kb{5 . ;Dk"0f{ k+vfsf :jLrx¿ sf]7f 
aflx/ /fVg'kb{5 .

#= e08f/0f sf]7f cfuf] gnfUg] u/L lgdf{0f ug'{kb{5 / sDtLdf klg b'O{ j6f lgsf; If]q 
/fVg'kb{5 . 

$= Snf]l/g r'xfj6 af6 x'g ;Sg] vt/faf6 aRgsf nflu Plne]6/, jfo';+rf/ k|0fnLnfO{ 
;s] ;Dd 6f9} /fVg] .

%= b'O{j6f cfuf] lgefpg] oGqx¿nfO{ ;f] xftf leq} /fVg] .

^= Ps cfk;df /f;folgs k|ltlqmof ug]{ vfnsf j:t'x¿nfO{ ;Fu} g/fVg] .
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&= cgflws[t JolQmnfO{ k|j]z ug{ glbg] .

*= ;Dk"0f{ ;fdfu|Lx¿ /fd|f];Fu h8fg u/] gu/]sf] ;'lglZrt ug]{ .

(= efF8fx¿ dhfn] lasf]{n] 5f]k]/ /fVg] .

!)= efF8fx¿ leh]sf], lxnf] ePsf] 7fpFdf e08f/0f gug]{ .

v_ :jf:Yodf kg{ ;Sg] vt/f

leh]sf] Snf]l/g kf]Ng] vfnsf] x'G5 . xfd|f] z/L/df k|j]z u/]kl5 o;n] Ps k|sf/sf] Pl;8 agfpF5 
h;n] z/L/ kf]Ng] cyjf 3fp u/fpFb5 . olb lgn]df o;n] Zjf;k|Zjf; k|lqmofdf sl7gfO{ pTkGg 
ub{5 . Snf]l/gsf] dfqf w]/} ePsf] v08df o;n] dflg;sf] Hofg klg hfg ;Sb5 .

!= tLj| hf]lvd

o;sf] klxnf] nIf0f eg]sf] cfFvf, gfs tyf 3fF6Ldf cK7\of/f] x'g', h'g qmd lj:tf/} a9\b} 
5ftL ;Dd k'Ub5 . vf]ls nflu pN6L;Dd cfpg ;Sb5 . olb ;dodf g} pkrf/ gkfPdf 
o;n] Hofg klg hfg ;Sb5 . cGo ;fdfGo nIf0fx¿df 6fpsf] b'Vg', lrnfpg', l/+u6f 
nfUg', kl;gf cfpg' kb{5 .

@= Chronic exposures

nfdf] ;do;Dd % lk=lk=Pd sf] Snf]l/gsf] ;Dks{df /x]df a|f]GsfOl6;\, Ifo/f]u h:tf 
/f]ux¿ nfUg ;Sb5 .

u_ k|fylds pkrf/ tflnd k|fKt JolQm tyf ;fdfu|Lx¿

k|fylds pkrf/sf ;fdfu|Lx¿;lxtsf] afs; pknAw x'g'kb{5 . xft w'g, cfFvf kvfNgsf nflu 
pko'Qm :yfgdf wf/fsf] Joj:yf x'g' kb{5 .

!= ;fdfGo

k|efljt JolQmnfO{ t'?Gt} ;'/lIft :yfgdf nUg' kb{5 . z/L/sf k|efljt efunfO{ ;fa'g 
kfgLn] ;kmf ug{] / JolQmnfO{ ;'tfP/ /fVg] . t'?Gt} lrlsT;snfO{ af]nfpg] .

;fjwfg slxNo} klg Snf]l/gnfO{ neutralize ug{ gvf]Hg] .

@= 5fnfsf] ;+;u{

n'uf km'sflnlbg], k|efljt 5fnfsf] efunfO{ kfgLn] kvfNg] . lrlsT;sf] ;Nnfx ljgf 
s'g} k|sf/sf] dnd k|of]u gug]{ .

#= cfFvfsf] ;Dks{

olb Snf]l/g cfFvfdf k/]df t'?Gt} kfgLn] kvfNg], slDtdf klg !% ldg]6;Dd kfgLn] 
cfFvf kvfNg] .
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$= lgn]df 

olb JolQm ;r]t cj:yfdf g} /x]df p;nfO{ zfGt 7fpFdf nlu 3f]K6f] kf/]/ ;'tfP/ /fVg] / 
n'ufx¿ v's'nf] u/Llbg] / lrof, skmL, b"w lbg] .

olb cr]t cj:yfdf /x]df lrlsT;s gcfpgh]n clS;hg lbg] .

%=!#=( Snf]l/g k|of]u ug]{ ljlwx¿

Snf]l/g tyf Snf]l/g hGo kbfy{x¿ k|of]u u/L kfgL zl¢s/0f ug{ ;lsG5 . Snf]l/g k|of]u ug]{ 
ljlwx¿ o; k|sf/ 5g\ . 

!= Bleaching powder, HTH k|of]u u/L sdhf]/ (weak) 3f]n (solution) agfpg] .

@= Brine 3f]n electrolyze u/L sdhf]/ 3f]n agfpg] .

#=  yf]/} kfgLdf Snf]l/g Uof; k|of]u u/L agfO{Psf] 3f]ndf Snf]l/g Uof; cyjf emf]n yKg] .

%=!#=!) Snf]l/g];g o'lg6df lgoldt sfo{x¿

 lAnlrË kfp8/df Snf]l/gdfqf slt 5, hfFr ug]{

 lAnlrË kfp8/ Pp6f efF8fdf 3f]n]/ s/La cfwf 306f /fVg] . tof/ ePsf] emf]nnfO{ 
la:tf/} l/h/Ejfo/ 6\of+sdf vGofpg] . lylu|Psf] n]bf] lAnlrË kfp8/nfO{ pko'Qm 
:yfgdf ;'/lIft tl/sfn] la;h{g ug]{ .

 8f]lhË kDksf] dfWodaf6 Snf]l/g ld;fOg] k|0ffnLx¿df o;n] lg/Gt/ ¿kdf Snf]l/g 
emf]n kfgLdf ld;fO/x]sf] 5÷5}g hfFr ug]{ . 8f]lhË kDkaf6 aflxl/Psf] Snf]l/g 
emf]nsf] axfj km/s ePsf] 5÷5}g osLg ug]{ . km/s axfan] kfgLdf ldl;g] 
Snf]l/gsf] dfqfdf km/s kfg]{ ePsfn] 8f]lhË ldnfpg] .

 kDk 6flnPsf] 5÷5}g, sxL+ r'xfj6 ePsf] 5 ls b}lgs k/LIf0f ug]{ .

 ldlS;Ë 6\of+sLdf hDdf ePsf] n]bf] ;do ;dodf ;kmf ug]{ .

 kfgLdf cfjZos dfqfdf Snf]l/g emf]n xfNg] / cfwf 306fkl5 dfq kfgL ljt/0f 
ug]{ . o;f] ug{ ;Dej gePdf pkef]QmfnfO{ cfwf 306fkl5 dfq kfgL k|of]u ug{ ;"lrt 
ug]{ . 

 ljt/0f ul/g] kfgLdf Snf]l/gsf] dfqf b}lgs hfFr ug]{ .

 Snfl/g emf]n tof/L ug]{ lj:t[t t/Lsfsf] nflu v08 !) x]g'{{xf]nf .

%=!#=!!  ldlS;· 6\of+s ;kmf ug]{ ljlw M

 ldlS;Ë 6\of+sdf hDdf ePsf] n]bf]df kfgL k7fO{ n]bf]nfO{ kftnf] agfpg] .

 lAnlrË kfp8/ 3f]Ng] ;fdfu|Ln] ;f] n]bf]nfO{ kfgLdf /fd|f];Fu ldl;g] u/L 
rnfpg] .
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 jf; cfp6 eNa vf]nL ;a} n]bf]nfO{ aflx/ kmfNg] .

 ;kmf kfgLn] 6\of+snfO{ kvfNg] .

 jf; cfp6 eNa aGb ug]{ .

%=!#=!@  Snf]l/gsf] ;'/IffTds kIfx¿ (Safety aspects of chlorine)

Snf]l/g lgs} g} ;+j]bgzLn tyf vt/fk"0f{ j:t' ePsfn] ;+rfnsn] o;af6 x'g] vt/f tyf aRg] 
;fjwfgLsf pkfox¿ hgL /fVg h?/L x'G5 h'g o; k|sf/ 5g\ .

%=!#=!# Snf]l/g]zg O{sfO{x¿df cfpg ;Sg] ;d:of /;dfwfgx¿

qm=;+= ;Defljt ;d:of ;Defljt sf/0f ;dfwfgsf] pkfo s}lkmot
! kfO{k tyf 

l;:6ddf hfd 
x'g'

kfO{kdf lAnlrª 
kfp8/sf] n]bf] hDdf 
eP/ 6flng'

kfgLsf] k|];/ lbP/ hfd ;kmf 
ug]{ . olb To;f] ubf{ klg hfd 
;kmf ePg eg] ;fgf] /8 3';fP/ 
;kmf ug]{

lgoldt dd{t ;+ef/ tyf 
;kmfO gu/Lg'

xfO{8«f]lns lSnlgª ug]{ . 
To;af6 klg gePdf Dofg'on 
lSnlgª ug]{÷;fdfg km]g]{ .

@ lAnlrª 
kfp8/sf] n]bf] 
kLFwdf y'lk|b} hfg'

/fd|/L g3f]n]/ tyf 
glyu|fP/ kfp8/ k|of]u 
ug'{ . kfp8/sf] Snf]l/g 
k|of]u eO;s]kl5 r'gfsf] 
efu dfq} aRg' 

lAnlrª kfp8/ k|of]u ubf{ 
kfgLdf /fd|/L 3f]n]/ lylu|;s]kl5 
;ª\nf] emf]n dfq k|of]u ug]{
kLFwdf hDdf ePsf] n]bf]df 
kfgL yk]/ /fd|/L rnfpg] / 8«]g 
kfO{kaf6 aufOlbg]

# FRC -Snf]l/g 
cjz]if_ 6]i6 ubf{ 
z'¿sf] wf/fdf w]/} 
b]lvg' / 6f9fsf] 
wf/fdf z'Go x'g'

z'¿df sG6\ofS6 6fO{d 
gk'Ug'

Snf]l/g];g O{sfO{sf] l8hfO{g 
ubf{ ;a} 7fpFdf sDtLdf #) 
ldg]6 sG6\ofS6 6fO{d k'Ug] u/L 
ldnfpg] 

%=!#=!$ lAnlr· kfp8/af6 lgd{lns/0f (Disinfection by bleaching powder)

lAnlrª kfp8/ Bleaching powder cyjf hypochlorite eg]sf] chlorinated lime xf] 
h;sf] tf}nsf] @% b]lv #$ k|ltzt efu rflxF v'nf Snf]l/g /x]sf] x'G5 . Snf]l/g UofF; lgs} 
g} cl:y/ Uof; xf] . o;nfO{ nfdf] ;do;Dd k|of]u ug{sf nflu nfO{d;Fu ld;fOPsf] x'G5 . 
Bleaching powder :jefj}n] hygroscopic x'G5 . w]/} ;dosf] nflu e08f/0f ubf{ Snf]l/gsf] 
u'0fdf x|f; cfpFb} hfG5 . Snf]l/gnfO{ tLg dlxgf eGbf al9 e08f/0f ug'{ x'Fb}g . Bleaching 
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powder k|of]u u/L ul/g] Snf]l/g];gnfO{ hypochlorination elgG5 .

kfgL / bleaching powder aLrsf] ;fdfGo cGt{lqmof

Ca(OCl)2  Ca++ + 2OC1–

H2O   H + 2(OH)-

H+ + OC1–  HOCl 

Ca++ + 2(OH)-=  Ca(OH)2 

Calcium hydroxide kmf]xf]/ sf] ¿kdf lylu|G5 . Hypochlorous acid / hypochlorite ion 
sf] ;+o'Qm lqmofn] g} kfgLsf] disinfection ub{5 . Chlorine sf] dfqf -;"Id hLjf0f' dfg{ tyf 
h}ljs / ch}ljs tTjx¿sf] oxidation ug{_ k|zf]wg ug'{kg]{ kfgLsf] u'0:t/ / tfkqmddf e/ kb{5 . 
;/;tL{ x]bf{ Go"g dfqfdf kfgL k|zf]wgsf nflu cfjZos Snf]l/g 8f]h tn lbOPsf] tflnsfdf x]g{ 
;lsG5 . ljleGg k|sf/sf kfgLsf nflu Snf]l/gsf] pkef]u tn pNN]v ul/Psf] 5 .

%=& lAnlrË kfp8/sf] cfjZostf 

S.No. Type of water Chlorine 
required, mg/l

Bleaching powder 
required, mg/l

1. Deep well water 0.50-1.00 2.00-4.00
2. Shallow well water 1.00-1.50 2.00-60.00
3. Spring water 1.50-2.00 6.00-8.00
4. Turbid river water 2.00-2.50 8.00-10.00

%=!#=!% Snf]l/g];g ;DaGwL x/l;fax¿ (Calculations Related to Chlorination)

u|fdL0f vfg]kfgL of]hgfsf] disinfection sf nflu cfjZos kg]{ commercial bleaching 
powder sf] u0fgf -lx;fj_

s_ ! k|=z=Snf]l/gsf] 3f]n tof/ ug{ cfjZos #% k|=z= ;lqmo Snf]l/go'Qm lAnlrª kfp8/sf] 
kl/df0f -tf}n_

 (Weight of Bleaching Powder(35% active Chlorine) Required to Prepare 
1% Chlorine Solution)

cfjZos kfp8/ -u|f_ = 
!))) x cfjZos t/n Snf]l/gsf] cfoftg -ln_ x OR5fOPsf] t/n Snf]l/g];gsf] sG;g6];g (%)

lAnlrª kfp8/df df}h'bf ;lqmo Snf]l/gsf] sG;g6];g (%)

k|of]u ug]{ ;"q

vfg]kfgL of]hgfsf] lgd{nLs/0f (disinfection) sf nflu cfjZos kg]{ Aofkfl/s lAnlrË 
kfp8/sf] lx;fj

 Aofkfl/s lAnlrË kfp8/df /x]sf] Snf]l/gsf] dfqf = #)%
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 Snf]l/gsf] 8f]h = !=)) mg/lt

 k|ltlbg kfgLsf] dfu = !,)),))) ln=

 Snf]l/gsf] cfjZos dfqf = !,)),)))*!/!,)))*!,))) kg = )=!)kg

 k|ltlbg cfjZos bleaching powder sf] dfqf )=!) kg/)=# = )=##kg

%=!#=!^ 3f]nsf] tof/L (Preparation of solution)

tnsf] lalw cg';f/ Snf]l/g emf]nsf] tof/L ug{ ;lsG5 . 

!= rf}aL; 306fsf] nflu cfjZos kg]{ Ifdtf ePsf] pko'Qm Ps jf b'O{ j6f 6\ofª\sLdf lAnlrË 
kfp8/sf] uf9f 3f]n agfpg] . 

lrq g+= !# Snf]l/g emf]n tof/L tyf pkof]u ljlw .



102 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

@= 6\ofª\sLsf] lelq efu 6fon nufOPsf] cyjf /a/ nfOlgË u/L lrKnf] agfOPsf] x'g'kb{5 / 
o;nfO{ 5f]k]/ /fVg] . ;s];Dd Knfl:6ssf] 6+ls ePdf /fd|f] x'G5 . 

#= klxnf powder nfO{ lelq efudf 7f8f] kf/]/ /flvPsf] hfln ePsf] :nfadf /fVg] .

$= hfnL ePsf] kfO{ksf] ;fxfotfn] :nfadf kfgL 5ls{g] . To;kl5 kfgL / lAnlrË kfp8/ 
6\ofª\sL leq k:b5 .

%= kfp8/ / kfgL Ps cfk;df /fd|f];Fu ldl;g lbgsf] nflu 3f]nnfO{ la:tf/} 3'dfpg] dl;g 
(slow speed stirrer) sf] ;xfotfn] 3'dfpg] .

^= Calcium hydroxide sf] precipitate 6\ofª\sLsf] tNnf] efudf lylu|G5 . ca OCL-, 
Cl-  ePsf] dflyNnf] efusf] kfgL lgd{nLs/0f /;fog (disinfectant) sf] ¿kdf tof/ 
x'G5 . o;nfO{ 8f]lhË d]l;g / lkm8/ kfOksf] dfWodn] lgd{nLs/0f ug{'kg]{ kfgLdf dfqf 
ldnfO ldf;fpg] .

%=!#=!& t/ndf dfqf (Dosing of Solution) / k|of]udf ;fjwfgL 

!= Snf]l/g k|lt/f]wfTds j:t' jf PVC kfO{ksf] ;xfotfn] Snf]l/g emf]nnfO{ ;fgf] 6\ofª\sL jf 
efF8fdf xflnG5 . Float valve sf] ;xfotfn] kfgLsf] n]en ;Fw} Ps}gf;sf] /fVg'kb{5 . 

@=  kfgL ;+sng s]Gb|sf] cfjZostf cg';f/ rfx]sf] dfqfdf Snf]l/g eP gePsf] /fd|/L lgu/fgL 
ug'{ kb{5 .

#=  ;+rfng ug]{ JolQmn] 3f]n rnfpFbf cyjf ld;fpFbf dfly pNn]v u/LP cg';f/ ;'/Iffsf 
pks/0fx¿ kGhf h:tf ;'/Iff sjhx¿ nufpg' kb{5 . 

$=  eNe, 3'dfpg] dl;g (stirrer), Snf]l/g 3f]n ;+sng 6\ofª\sLnfO{ k|To]s ̂ –^ dlxgfdf ;kmf 
tyf dd{t ;+ef/ ug'{ kb{5 . 

-dfl;s Snf]l/g vkt ;DaGwdf cg';"rLx¿df ;+nUg kmf/fd ^ x]g'{ xf]nf_
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cWofo—^

^= kfgL kf]v/Lx? (Reservoirs)

^=! kfgL kf]v/Lsf] ;+rfng

cfof]hgfx¿df hldgd'lg lgdf{0f ul/Psf kfgLkf]v/Lx¿ -Ground Submerged_ jf 
hldg dfly 6fj/ -Water Tower_ sf] ¿kdf b]lvg] cf]e/x]8 6\of+s -Overhead Tanks_ 
x'G5g\ . kfgL6+sLx¿ O6f, 9'+ufsf] uf/f] -Stone mansonry_, 9nfg -concrete_, km]/f] l;d]G6 
-ferrocement_ jf kmnfd] ;+/rgf -Steel Structure_ af6 lgld{t x'G5g\ . kfgL kf]v/Lx¿sf] 
d'Vo p2]Zo b}lgs kfgLsf] dfusf] cfk"lt{ ug{ vf;u/L cToflws kfgLsf] dfu x'g] 306fx¿ -peak 
hours_ sf] kfgLsf] dfunfO{ wfGgsf nflu agfOPsf] x'G5 . o;}nfO{ dWogh/ u/L e08f/g Ifdtf 
-Storage Capacity_ sf] lx;fa ul/G5 . ;fy} slxn] sfFxL dfu / cfk"lt{sf] ;Gt'ng ldnfpg 
;Gt'ng kfgL kf]v/Lx¿ -Balancing Reservoirs_ klg cfjZostf cg'¿k agfOG5g\ . 

^=@ ;fdfGo cj:yfdf kfgL kf]v/Lsf] ;+rfng k|lqmofx¿

;fdfGotM kfgLsf] dfu sd x'g] 306fx¿df u|fle6L jxfj jf klDkËaf6 kfgL kf]v/Lx¿ eg]{ -fi lling_ 
ul/G5 . kfgLsf] dfu jl9 ePsf] 306fx¿ ljt/0f k|0ffnLx¿ kfgL k7fpg'sf] ;fy} kfgL kf]v/L eg]{ 
sfd klg ;fy ;fy} x'g ;S5 . ljt/0f k|0ffnL rf}lj;} 306f v'nf /xg] -continious system_ xf] 
jf lbgdf s]lx 306fx¿ dfq} ;+rfng x'g] -Intermiftent system_ k|0ffnL xf] To;sf] cfwf/df 
kfgL kf]v/Lx¿df kfgL eg]{, kfgL vf]Ng] sfo{ ul/G5 .

;fdfGo cj:yfdf ;;gf kfOknfOg lj:tf/, gofF wf/f h8fg h:tf] sf/0fn] kfgL kf]v/Lsf] e08f/0f 
Ifdtf -Storage Capacity_ abNg' kb}{g t/ 7"nf ljt/0f nfOgx¿ yKg' kbf{, w]/} ;+Vofdf gofF 
wf/fx¿ h8fg ug'{ kbf{ e08f/0f Ifdtf klg yk x'g h?/L x'G5 . 

^=# c;fdfGo cj:yfdf kfgL kf]v/Lx¿sf] ;+rfng 

zx/, jl:tx¿df cfuf]nflu x'Fbf cfuf] lgefpFbf jf s'g} Ps If]qdf kfgLsf] dfu cTolws dfqfdf 
s'g} sf/0fj; x'Fbf jf csf]{ If]qsf] ljt/0f k|0ffnL ljlu|O{ Tof] If]qdf ;d]t kfgL cfk"lt{ ug'{ kbf{ jf 
kDk tyf d]l;gx¿ ljlu|bf jf laB't zlQm aGb x'Fbf c;fdfGodf kl/l:yltx¿ ;[hgf x'G5g\ . o:tf] 
cj:yfdf /0fgLlts ljGb'x¿ -Strategic points_ df ePsf eNex¿ aGb÷v'nf jf ;dfof]hg 
-Clousure/Open or Adjustment_ ug'{ kb{5 . of] cj:yf ;[hgf x'g ;Sg] k|If]k0f u/L -cg'dfg 
u/L_ cfktsfnLg of]hgf agfPdf dfq of] kl/l:tlyx¿sf] ;fdgf ug{ ;lsG5 . 

^=$ kfgL u'0f:t/ k/LIf0fsf] nflu gd"gf

kfgL kf]v/Laf6 lgoldt ¿kdf kfgL k/LIf0fsf nflu gd"gfx¿ lnO{ k/LIf0f ug'{ kb{5 . vf;u/L 
jiff{b cufl8 / k5fl8 . ;fy} kfgLdf wldnf]kgf, /+u, :jfb / uGw a9L x'g nfu]sf] km]nf kgf{ ;fy 
kfgL kf]v/L ;kmfO{ ug'{ kb{5 . kfgL kf]v/Lx¿df Snf]l/g cjz]if sd ePdf h}ljs ;d:ofx¿ cfpg 
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;S5g\ . ;fy} kfgL kf]v/Lx¿df Knf:6/ lvOg], kmnfdx¿df lvof nfUg] cflb ;d:ofx¿sf] sf/0f 
/f;folgs ;d:ofx¿ klg cfpg ;S5g\ . ef}lts u'0f:t/;DaGwL ;d:ofx¿df n]bf] tyf lvof 
Pj+ /f;folgs s0fx¿ lyu|g] h:tf cj:yfx¿ x'G5g\ . kfgL t6:y geO{ clDno (Acidic) ePsf 
v08df kfgL6+sLsf] leQfsf] tyf e'Osf] l;d]G6 Knf:6/ clDno tTjn] vfO lbg] ;Defjgf klg 
x'G5 . 

^=% kfgL kf]v/Lx¿ ;+rfng tyf ;+ef/sf] of]hgf

o; of]hgfdf ;+rfng k|lqmofx¿, ;Def/ k|lqmofx¿ / pTkfbsx¿af6 k|fKt x'g] pks/0fx¿af/] 
hfgsf/Lx¿ ;dflji6 ul/G5 . 

^=%=! ;+rfng k|lqmofx¿

cGo ljifoj:t' nufot tnsf s'/fx¿ o;df ;dfj]z ul/Psf] x'G5 . 

 kfgL 6+sLsf l8hfOg cfwf/x¿ . 

 kfOk lkml6Ë;\, eNe cflbx¿ b]lvg] ;+/rgfsf] gS;f .

 eNe, kfgLsf] n]en dfu{bz{s (Indicator), axfj dfkg ld6/ cflb hl8t ;fdfu|Lx¿ 
cfk"lt{ ug]{x¿sf] gfd, 7]ufgf / ;Dks{ gDa/x¿ .

 kfOk / eNex¿sf] cjl:ylt / ltgLx¿ v'nf÷aGb /xg] cj:yf b]lvPsf] gS;f -spot 
map_

 Ps kl5 csf]{ ub}{ eNex¿ ;+rfng ug]{ lgb]{zgfTds ;+s]tx¿

 eNex¿ slt 3'dfpg] -number of turns_, stf 3'dfpg] -direction of turns_, v'nf 
u/ jf aGb u/ elgg] lgb]{zgx¿ .

 kfOk tyf eNex¿sf] gfd .

 cGo .

^=%=@ ;+ef/ k|lqmofx¿

o; k|lqmofcGtu{t eNex¿, ˆnf] ld6/x¿sf] af/]df pTkfbsx¿sf] k'l:tsfdf pNn]v ePsf 
Pskl5 csf]{ ul/g] sfo{x¿ / kfgL kf]v/Lsf] cfkm}df /]vb]v ;DaGwL sfo{x¿ kb{5g\ . 

-s_ eNex¿

 ;a} eNex¿sf] lgoldt lg/LIf0f / ;+rfng .

 eNex¿sf] 7f8f] 808L -spindle_ / u§f] -gland_ lrKng] agfpg] .

 r'lxg] eNex¿ km]g]{ .

 eNex¿df /x]sf] lvof -rust_ / n]bf] -sediment_ x6fpg] .

 eNe RofDa/x¿df l;N6 -silt_ x6fpg] tyf se/x¿ /fd|f] cj:yfdf /fVg] .
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-v_ kfgL kf]v/Lx¿sf] d'Vo ;+/rgf

kfgL kf]v/Lsf] d"n ;+/rgf -l;len ;+/rgf_ nfO{ lgoldt ¿kdf lg/LIf0f ug'{ kb{5 . vf;u/L 
d'n ;+/rgfaf6 x'g] r'xfj6nfO{ k|fyldstf ;fy klxrfg ug'{ kb{5 . r'xfj6 b]Vgf ;fy sf/0f 
kQf nufO{ yk Knf:6/ jf k|];/ u|fpl6Ë -pressure grouting_ h'g ubf{ r'xfj6 /f]Sg 
;lsG5 ;f]xL ug'{ kb{5 . ;fy} kfgL kf]v/Lsf] leQfx¿sf] leqL jf aflx/ ;tx pKs]sf] jf 
Knf:6/ v;]sf] -corrosion_ ePdf k]lG6Ë tyf ;kmfO ug'{ af~5gLo x'G5 . clxn] ahf/df 
w]/} lsl;dsf kfgL /f]Sg] /+ux¿ klg kfOG5g\ . kmnfd] ;+/rgfx¿df t k]lG6Ësf] emg a9L 
dxTj x'G5 . leqL ;txdf k]lG6Ë ul/Psf] v08df kfgL kf]v/L k|of]u ug'{ cufj} lgd{nLs/0f 
-Disinfection_ sf] vfFrf] kb{5 . lgd{nLs/0f Snf]l/g k|of]u u/L ug{ ;lsG5 . 

^=%=# kfgL kf]v/Lx¿ ;kmfO{

lgoldt lg/LIf0f g} kfgL kf]v/Lx¿sf] ;+ef/ / ;kmfO ug{ cfjZostf k5{ kb}{g eGg] cfwf/ xf] . kfgL 
kf]v/Lx¿sf] kfgLsf] ;tx sfd ePsf] cj:yfdf Dofg xf]n -Manhole_ vf]nL ;;{tL{ cfFvfn] 
cjnf]sg ug]{ jf k'/} kfgL l/TofP/ x]g'{ kg]{ cj:yf cfPdf ;f] klg ug{ ;lsG5 . kfgL kf]v/Lx¿ 
;kmfO / kvfNg] sfdsf] nflu kfgLsf] sd dfu x'g] ;do g} ug{' ;a}eGbf pko'Qm x'G5 . ;fdfGotof 
tnsf ultljlwx¿ u/L ;kmfO ug{ ;lsG5 .

 ;kmfOsf] ;dodf j}slNks Joj:yf jf k|zf]wg s]Gb|af6 afOkf; u/L kfgL cfk"lt{ ug]{ .

 l;w} kfgL 6+lsdf kfgL v;flng] ePdf 6«fG;ld;g nfOg, jf klDkË d]g aGb ug]{ .

 kfgL kf]v/Lsf] lk+wdf yf]/} kfgL /xg] u/L l/Tofpg] .

 lat/0f nfOgdf kfgL ;KnfO{ ug]{ cfp6n]6 eNe aGb ug]{, h;n] kmf]x/ kfgL ljt/0f x'gaf6 
/f]S5 .

 kfgLsf] gd"gf lnO{ h}ljs u'0f:t/ kl/If0f ug]{, olb k|b"if0f e]l6Pdf lg/fs0fsf pkfox¿ 
vf]hL cjnDjg ug]{ .

 lk+wdf jfFsL /x]sf] yf]/} kfgL ;kmfO kZrft\ jf; cfp6 (Washout) af6 lgsf; ug]{ .

 kfgLsf] kmf]x/f lbO{ a|; nufO{ leqL leQfx¿ ;kmf ug]{ .

 leqL leQfx¿ jf l;lnË r'lxg] -/;fpg]_ 5, 5}g jf Ilt ePsf] 5 5}g x]g]{ .

 kfgL eg{ cufj} kfgL kf]v/L Snf]l/g emf]n ldl;Psf] kfgLn] lgd{nLs/0f ug]{ .

kfgL kf]v/Lx¿ ;kmfO slt cGt/fndf ug]{ eGg] s'/f slt n]bf] hd]sf] 5, h}ljs lemNnL 
-Bio—fi lm_ ag]sf] 5 5}g / kfgLsf] u'0f:t/ s:tf] 5 eGg] s'/fx¿n] lgwf{/0f ub{5 . ;fdGotof 
aif{sf] $ k6s;Dd ;kmf ubf{ /fd|f] x'G5 .

vfg]kfgL cfk"lt{stf{ ;+:yf -Water Utility/Operator_ sf] Joj:yfksaf6 lgoldt lg/LIf0f 
u/L ;kmfO{ ;DaGwL lgb]{zgx¿ lbg] kl/kf6L a;fNg' kb{5 . 
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^=%=$ hgzlQm / tflnd

cGo ;+/rgfx¿sf] ;fy ;fy} kfgL kf]v/Lx¿sf] ;+rfng—;+ef/df cfjZos kg]{ hgzlQm ;+:yfn] 
Joj:yf ub{5 . oL hgzlQmx¿nfO{ eNe, n]en OlG8s]6/, kfgL jxfjsf 7"nf ld6/ cflbsf] ;+ef/ 
;DaGwL tflnd, cfpg;Sg] q'6Lx¿ / ltgLx¿sf] :yfg ;DaGwL tflnd, dd{t / km]/jbn ;DaGwL 
tflnd lbg pko'Qm x'G5 . Joj:yfksLo sd{rf/L ;fy} b}lgs vl6g] sd{rf/Lx¿nfO{ tflnd lbg' 
clgjfo{ cfjZostf xf] . hgzlQmsf] k]m/ abn x'bf klg tflnd clgjfo{ lbg' kb{5 .   

^=%=% hu]8f ;fdfgx¿ / cf}hf/x¿

;+ef/ k|lqmofdf 6'6 km'6 e} hfg] ;fdfgx¿ k]mg{ tyf ;'wf/ ug{ rflxg] hu]8f ;fdfgx¿sf] ;"rL 
/ ltgLx¿nfO{ e08f/df yk ub}{ hfg] -replenisment_ Joj:yf ldnfpg h?/L 5 . vfg]kfgL 
cfk"lt{stf{ ;+:yfsf] :6f]/df /fVg' kg]{ s]xL hu]8f ;fdfgx¿sf] ;"rLdf tnsf] ;fdfgx¿ ;dfj]z 
ug{ ;lsG5 . 

 l;n'; eNesf] nflu ls /8 -Key Rod_

 Dofgxf]n prfNg] x'sx¿

 kfOk /]Grx¿ -cfjZos ;fOhdf_

 :qm' 8«fOe/, k]rs;x¿

 /]tLx¿

 3g, l5gf]

 u}rL, j]Nrf, sf]bfnf], kmf]?jf, slg{

 emf8' s'rf]x¿

 6}lssf] leQfdf kfgLsf] k|];/ lbO ;kmf ug{ g/d :k|] kfOk

 cGo

hu]8f ;fdfgx¿ / cf}hf/x¿ s] slt 5g\ ltgLx¿sf] df}Hbft b]lvg] u/L kfgL kf]v/L kl/;/sf] 
:6f]/df /fVg' kb{5 .

^=^ pTkfbs÷cfk"lt{stf{x¿sf] hfgsf/L

s'g s'g pTkfbs÷cfk"lt{stf{x¿af6 s] s] ;fdfgx¿ -h:t} :n'; eNe, k'tnL eNe, n]en 
OlG8s]6/, k|];/ u]h, ˆnf] ld6/ cflb_ vl/b eO{ h8fg ePsf 5g\ ltgLx¿sf] gfd, 7]ufgf, ;Dks{ 
gDa/ / cGo k|fljlws ;"rgfx¿;lxtsf] hfgsf/L /fVg] Joj:yf ldnfpg' kb{5 . ;fy} ;fdfgx¿sf] 
k/LIf0f k|df0fkq, lg/LIf0f k|ltj]bg tyf Uof/]G6L;DaGwL k|df0fkqx¿ ;d]tsf] clen]lvs/0f 
;'/lIft /fVg' kb{5 .
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^=& ljj/0fx¿ / k|ltj]bgx¿

;+rfng ;DaGwL ;d:ofx¿ ;dfwfg ug{ pkof]uL tYofÍ -data_ / ;"rgfx¿ -Information_ sf] 
ljj/0f /fVg] k4ltsf] ljsf; u/L k'g/fjnf]sg stf{nfO{ / Joj:yfkgnfO{ lbg ;lsG5 . 

 306f lkR5] kfgLsf] ;tx .

 eNex¿ vf]Ng, aGb ug{ nfu]sf] ;do .

 306f lkR5] Ogn]6 / cfp6n]6df ˆnf] ld6/ l/l8Ë .

 306f lkR5] Snf]l/g cjz]if—Ogn]6 / cfp6n]6df .

 ;+rfng ug]{ hgzlQmnfO{ nfu]sf] jflif{s ;do -306fdf_ .

 cflb .

^=&=! ;+ef/ ;DaGwL ljj/0f

of] ljj/0fdf tnsf h:t} ljifox¿ ;dfj]z ug{ ;lsG5 . 

 slxn] s'g hu]8f eNe km]l/of] <

 slxn] Dofgxf]n se/ km]l/of] <

 kfgL kf]v/Lsf] clGtd k6ssf] ;kmfO slxn] ul/of] <

 kfgL kf]v/L clGtd k6s slxn] k]G6 ul/of] <

 kfgL kf]v/Lsf] kfOkx¿ slxn] k]G6 ul/of] <

 kfgL kf]v/Lsf] 5t slxn] k]G6 ul/of] < 

 slxn] r'xfj6 lgoGq0fsf] nflu dd{t ul/of] <

 s] s] sfddf slt slt vr{ nfUof] <

 cflb .

^=&=@ k|ltj]bgx¿

dflysf tYofÍ, ;"rgf tyf hfgsf/Lx¿ ePsf] k|ltj]bgn] ;du| ;+rfng tyf ;Def/af/] d"NofÍg 
ug{ ;xh x'g] / efjL of]hgf agfpg] cfwf/ x'g] x'Fbf of] k|ltj]bg k|0ffnLsf] ;kmn ;+rfng, ;+ef/ / 
To;sf] ;'wf/sf] nflu dxTjk"0f{ x'G5 . sDtLdf ^–^ dlxgfdf k|ltj]bgx¿ k]z ul/g] / clen]vx¿ 
/fVg] Joj:yf ldnfpg' kb{5 . 

^=* kfgL kf]v/Ldf ul/g] r]s -hfFrx¿_

kfgL kf]v/Lx¿sf] lgoldt ug'{ kg]{ ;+ef/ sfo{x¿, r]s -hfFr_ / lg/LIf0f;DaGwL sfo{qmd ;+:yfn] 
agfpg' kb{5 . lg/LIf0fx¿ b}lgs, ;fKtflxs, dfl;s, rf}dfl;s, cw{ jflif{s tyf jflif{s ¿kdf 
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sfdsf] k|s[lt / cfjZostf x]/L x'g ;S5g\ . Joj:yfkgdf a:g] sd{rf/Lx¿n] kmd{ tof/ kf/L 
;+rfng—;+ef/df ;+nUg x'g] sd{rf/Lx¿nfO{ pknAw u/fpg] / ;do ;dodf sd{rf/Lx¿n] tL 
kmd{x¿ el/ cg'udg x'g] Joj:yf ePdf kfgL kf]v/Lx¿sf] ;+rfng / ;+ef/df ldtJolotf, lbuf]kgf 
/ k|efjsfl/tf xfl;n x'G5 .

^=! gd"gf r]s -hfFr_ ;"rL M

l;=g+= cfjZos kfFr l:ylt k|ltj]bg cGt/fn
! OGn]6, cfp6n]6, jf; cfp6, jfOkf;—eNex¿ /fd|/L aGb 

x'G5g\ < ;+rfng ubf{ s'g} /f]sfj6 x'G5 <
@ s'g} eNeaf6 aGb ubf{ klg kfgL uO/x]sf] x'G5 <
# eNe, u/d;'tf, g6 jf]N6af6 kfgL r'xfj6 x'G5 <
$ eNe RofDa/x¿ / ltgLx¿sf] se/x¿sf] l:ylt s:tf] 5 <
% kfOk / hf]gL{x¿af6 r'xfj6 x'G5 <
^ EoflG6n]6/ / lem+uf /f]Sg] hflnx¿ 7Ls cj:yfdf 5g\ <
& Dofg xf]n se/x¿df lvof hd]sf] 5 <
* kfgLsf] n]en OlG8s]6/ /fd|/L sfd u/]sf] 5 <
( jxfj ld6/ (Flow meter) x¿ /fd|/L sfd u/]sf 5g\ <
!) kfgLsf] u'0f:t/ 7Ls 5 < k|b"if0fsf] ;+efjgf 5 <
!! e/\ofË, /]lnËx¿sf] cj:yf 7Ls 5 <
!@ kfgL kf]v/L ;kmfOsf] cfjZostf 5 <
!# kfgLdf Snf]l/g cjz]if 7Ls dfqfdf 5 <
!$ Snf]l/gsf] sf/0f kfgL kf]v/Lsf] leqL ;txx¿df Knf:6/ 

emg]{ lvofj6 5 <
!% s'g} ;+/rgfdf Iflt ePsf] 5 <
!^ kfgL kf]v/Lsf] d'Vo ;+/rgfjf6 s'g} r'xfj6 5 <
!& Ps cfk;df hf]l8Psf kfOkx¿ -Interconnected_ sf] 

l:ylt s:tf] 5 < lvof nfu]sf] 5 <
!* r6\ofË eufpg] ;+/rgf -lightening arrester_ sf] 

l:ylt 7Ls 5 <
!( lgsf; 8«]g -Out fall Drain_ sf] cj:yf 7Ls 5 <
@) hu]8f ;fdfg / cf}hf/x¿ pknAw 5g\ <
@! s'g} k]lG6Ësf] cfjZostf 5 <
@@ gS;f / l8hfOgx¿sf] pknAwtf 5 <
@# cGo -ljljw_
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cWofo—&

&= ljt/0f k|0ffnL -Distribution System_

&=! ljt/0f k|0ffnLsf k|sf/

cfof]hgfx¿df ljt/0f k|0ffnLx¿ ljleGg k|sf/sf 5g\, h'g o;/L pNn]v ug{ ;lsG5 . 

 cfsf/ -Confi guration_ sf] lx;fan] ¿v h:tf] b]lvg] / ljleGg -ljGb'x¿df_ 7fpFdf 
uP/ cGTo x'g] k|0ffnL -Tree shaped dead end systems_ . kfxf8L e"jgfj6 
ePsf :ynx¿df of] k|0ffnLsf] l8hfOg lgdf{0f / ;+rfng ePsf] kfOG5 .

 lu|8 l;:6d -Grid system_ jf n'k l;:6d -Loop system_ 9ngfTds ¿kdf ;dy/ 
e"jgfj6 ePsf 7fpFx¿df kfOkx¿sf] l/Ë -Ring_ jgfP/ l8hfOg, lgdf{0f / ;+rfng 
ePsf k|0ffnLx¿ klg k|of]udf cfPsf 5g\ .  

 b'j} k|0ffnLx¿sf] ;dfof]hgaf6 jg]sf k|0ffnLx¿ klg 7fpF ljz]ifdf k|of]u ePsf 5g\ . 

 oL k|0ffnLx¿ kfgL cfk"lt{sf] lx;fan] rf}lj;} 306f ;+rfng x'g] -Contineous system_ 
k|0ffnL jf lbgdf s]lx 306f dfq kfgL ;+rfng x'g] -Intermittent system_ k|0ffnLsf] 
¿kdf klg kfOG5 . oL k|0ffnLx¿ Knfl:6s kfOk, l8=cfO{= kfOk, lh=cfO{=kfOkx¿ 
cfjZotf cg'¿k k|of]u ePsf x'G5g\ . 

&=@ ljt/0f k|0ffnLsf] p2]Zo

ljt/0f k|0ffnLsf] p2]Zo pkef]Qmfx¿nfO{ pko'Qm k|];/ ePsf], kof{Kt dfqfsf] lkpg of]Uo kfgL 
plgx¿sf] ;'ljwfo'Qm :yfgdf ldtJooL 9+un] lg/Gt/ Pj+ e/kbf]{ 9+un] pknAw u/fpg] g} xf] . ljt/0f 
k|0ffnLx¿ ;fdfGo Pj+ c;fdfGo cj:yfx¿df klg ;+rfng ug'{ kb{5 . k|0ffnLx/sf] ;+rfngsf] 
nflu lg/LIf0f, cg'udg, k/LIf0f, dd{t—;+ef/ tyf lgd{nLs/0f h:tf k|lqmofx¿ canDjg ug'{ kg]{ 
x'G5 . 

&=# ;fdfGo cj:yfdf ljt/0f k|0ffnLsf] ;+rfng

;fdfGo cj:yfdf kfgL ;+rfngsf] p2]Zo ;a} ljGb'x¿df -:yfgx¿_ cfjZos dfqfdf / k|];/df kfgL 
k7fpg'df g} g} nlIft ul/Psf] x'G5 . k]|;/ sd x'g ;Sg] cg'dfg ul/Psf ljGb'x¿ -critical points_ 
df k|];/ u]hx¿ /fvL k|];/ dfkg ug]{ Joj:yf ljt/0f k|0ffnLdf ckgfOPsf] x'G5, gckgfOPsf] eP 
lgoldt ;+ef/sf] cj:yfdf klg yk ug{ ;lsG5 . k|];/ l/l8Ë :ynut ¿kdf dflg;n] g} lng] jf 
s'g} 6]lnd]6«L k|0ffnL -Telemetry_ jf :sf8f (SCADA -Supervisory Control and Data 
Acquisition_ k|0ffnLaf6 :jrflnt ¿kdf s]Gb|Lo ;"rgf sIfdf klg k'¥ofpg ;lsG5 . k|];/ 
sd x'g] ljt/0f k|0ffnLsf] ljGb'x¿df k|];/ j9fpg] kDkx¿ -Booster pumps_ ;d]t k|of]u ug{ 
;lsG5 . 
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&=$ ljt/0f k|0ffnLdf cfpg] ;d:ofsf sf/0fx¿ 

&=$=! b}lgs s]lx 306f kfgL ljt/0f x'g] k|0ffnL -Intermitlent System_

;fdfGotM ljt/0f k|0ffnLsf] l8hfOg @$ 306f kfgL jxfj u/fpg] k|s[ltsf] ePtf klg >f]tdf 
kfgLsf] pknAwtf sd x'g] sf/0fn] jf pkef]Qmfx¿df kfgL k|of]usf] r]tgf sd ePsf sf/0f 
k|0ffnLaf6 rf}lj;} 306f kfgL ;+rfng ug{ g;sL lbgx'F s]lx 306fx¿ dfq} kfgL ;+rfng ul/G5 . 
o:tf] cj:yfdf kfgLsf] jxfj gePsf] -cyf{t\ kfOk l/Qf] ePsf]_ cj:yfdf kfOkx¿df Kjfnx¿ 
ePsf r'lxg] ljleGg 7fpFx¿af6 jflx/sf] k|b'lift kfgL ljt/0f k|0ffnLdf k|j]z ug{ ;Sb5 / k|b"lift 
kfgL ljt/0f nfOgdf hfG5 . o:tf k|0ffnLx¿df pkef]Qmfx¿n] kfgL cfPsf] ;dodf kfgL ;+sng 
/ e08f/gsf] yk Joj:yf ug'{kg]{, wf/fdf kfgL slt v]/ cfpF5 elg lghL wf/f tyf ;fd'bflos 
wf/fx¿ v'nf /fvL /fVg] k|j[lQn] kfgL ljt/0f ePsf] 306fx¿df kfgL v]/ hfg] cj:yf ;[hgf 
x'G5 . k6s k6s vf]lng' kg]{, jGb u/Lg' kg]{ eNex¿ eNe ;+rfnsx¿sf] nfk/jfxLn] cfjZostf 
cg'¿k vf]Ng]÷aGb ug]{ gx'gfsf] sf/0f rfF8} lau|g] ;+efjgf /xG5 . rf}lj;} 306f kfgL cfk"lt{ ug{ 
g;Sg] ljt/0f k|0ffnL pkef]Qmf d}qL x'Fb}g . b}lgs s]lx 306f kfgL ljt/0f x'g] k|0ffnLx¿nfO{ s]lx 
;'wf/sf sfdx¿ u/L pkef]Qfx¿sf] r]tgfsf] ljsf; u/L @$ 306f kfgL jxfj u/fpg] k|0ffnLdf 
kl/jt{g ug'{ k5{ . o;sf] nflu kfgLsf] yk >f]tsf] cfjZostf kb{5 .

&=$=@ cfjZos kfgLsf] pknAwtf gx'g'

u|fle6L k|0ffnLx¿df kfgLsf] >f]tdf x'g] lu/fj6 jf klDkË k|0ffnLx¿df ljB't zlQm cfk"lt{ aGb 
x'Fbf sd 306f dfq klDkË x'g uO{ kfgLsf] ckof{Kttfn] ubf{ ljt/0f k|0ffnLdf cfk"lt{ 306fx¿ 
36fpg' kg]{ jfWotf x'G5 . o;n] pkef]Qmfx¿nfO{ dfu cg';f/sf] kfgL lbg ;ls+b}g / k|0ffnL klg 
:t/Lo x'Fb}g . gofF kfgLsf >f]tx¿ hf]8L tyf ljB't zlQm cfk"lt{ g'xbf h]g]/]6/ rnfO ljB't zlQm 
lgsfnL kfgL pTkfbgsf 306f a[l4 u/L cfjZostf cg';f/ vfg]kfgLsf] ;]jf @$ 306f rnfpg 
k|of; ug'{ k5{ .

&=$=# cfk"lt{ ljGb'x¿df sd k|];/ 

cToflws kfgLsf] dfu -peak demand_ x'g] 306fdf ;/b/ 306fsf] eGbf @—# u'0ff jl9 kfgLsf] 
dfu a9\5  eGg] cjwf/0ffdf ljt/0f k|0ffnLx¿ l8hfOg x'g] k|rng /x]sf]df @$ 306f kfgL cfk"lt{ 
x'g g;sL s]lx 306fx¿df @—# u'0ff eGbf jl9 kfgL jxfj u/fpg' kg]{ xF'bf ljt/0f kfOkdf kfgLsf] 
jxfj a9] ;Fu} k|];/ 36\5 . clwsf+z ljt/0f k|0ffnLx¿df of] ;d:of b]lvg] u/]sf] 5 . h;n] ubf{ 
:t/Lo ;]jf k|bfg ug{ g;lsg] cj:yf ;[hgf x'G5 .

&=$=$ kfgLsf] r'xfj6

r'lxg] kfOkx¿, hf]gL{x¿, eNex¿ Pj+ lkml6Ë;x¿af6 sd u'0f:t/sf] ;fdfgx¿ jf Go"g u'0f:t/sf] 
sfdsf sf/0f kfgL r'xfj6 x'G5 . ;fy} k|0ffnL k'/fgf] x'b} lvOFb} hfg] qmd;Fu} klg kfgLsf] r'xfj6 
j9\b} hfG5 . gofF k|0ffnLsf] r'xfj6 !)Ü eGbf sd ug]{ / k'/fgf] eO;s]sf] k|0ffnLsf] r'xfj6 @%Ü 
af6 tn emfg{] k|of; ug{' kb{5 . obfsbf pT>[+vn k|j[lt ePsf dflg;x¿af6 k|0ffnLdf k'¥ofOg] 
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Ifltaf6 klg r'xfj6 a9\5 . ;d'bfodfdf x'g] o:tf ultljlwx¿ /f]Sg] tkm{ ;]jf k|bfosx¿ rgfvf] 
x'g' kb{5 . 

&=$=% cj}w wf/fx¿

kfgL cfk"lt{ stf{ ;+:yf -Water Utility_ sf] Ohfht ljgf, b[Zo jf cb[Zo ¿kdf kfgL rf]/L x'g] 
u/L cj}w wf/fx¿ h8fg x'Fbf cflwsf/Ls pkef]Qmfx¿nfO{ kfgLsf] dfqf sd x'g], kfgLsf] u'0f:t/ 
v:sg] ;fy} kfgLsf] k|];/df ;d]t lu/fj6 cfpg] tyf k|0ffnLd} cbn jbn x'g] ;+efjgf x'G5 . o:tf] 
k|a[tLnfO t'?Gt} /f]Sg' k5{ .

&=$=^ ljt/0f k|0ffnLsf] lj:tf/

;|f]tdf kfgLsf] Ifdtf, ljt/0f kfOknfOgx¿ kfgL k7fpg ;Sg] Ifdtf tyf lghL wf/fx¿ hf]l8g]] 
nDjfO cflbsf] cWoog / ljZn]if0f gu/L ljt/0f k|0ffnL lj:tf/ ubf{ kfgLsf] dfqf -kl/df0f_ / 
k|];/df sld cfpF5 ;dfg'kflts kfgL ljt/0fdf afwf cfpg ;S5 . To;}n] bIf k|fljlwssf] ;Nnfx 
/ ;'emfjdf dfq ljt/0f nfOg a9fpg] jf yk ug]{ ug{' k5{ . 

&=$=& ljt/0f k|0ffnLsf] cfo' 

ljt/0f k|0ffnL k'/fgf] x'Fb} hfg] qmddf kfOksf] leQfx¿df lvof hdfj6 -Incrustation_ x'g] 
sf/0faf6 vf;u/L kmnfd] kfOkx¿sf] kfgL jxg Ifdtf sd x'Fb} hfG5 . 

&=$=* ljj/0fx¿sf] cefj

ljt/0f k|0ffnLsf] gS;fx¿ / l8hfOgx¿, kfgL kf]v/Lx¿sf] l8hfOgx¿ / gS;fx¿ ;fy} cGo 
tTsfnLg ljj/0fx¿ -Historical records_ vf;u/L pks/0fx¿ h8fg ;DaGwsf ljj/0fx¿ gx'Fbf 
k|0ffnLsf] ldtJooL / k|efjsf/L ;+rfngdf sl7gfO x'G5 . To;}n] alg;s]kl5sf] gS;f (As built 
drawing) tyf l8hfOg k|ltj]bgx¿ ;'/lIft /fVg' k5{ . olx k|of]hgsf] nflu ;x/L cfof]hgfx¿df 
As built drawings lgdf{0f Joj;foLn] k]z ug'{kg]{ Joj:yf clgjfo{ ul/Psf] 5 . 

&=% ljt/0f k|0ffnL ;+rfng sfo{of]hgf -Operation Schedule_

&=%=! ljt/0f k|0ffnLsf] gS;fª\sg / kfOk lkml6·x¿sf] nut ;+sng 

ljt/0f k|0ffnLaf/] cBfjlws hfgsf/Lx¿, eNex¿, ̂ nf] ld6/x¿ / k|];/ u]h cflb b]vfOPsf]÷/x]sf] 
gS;f ;+rfng sfo{ of]hgf agfpg] cfwf/ x'G5 . o;sf] ;fy} kfOkx¿, lghL wf/fx¿sf] nut 
-Inventery_ klg of] sfddf dxTjk"0f{ x'G5 . oL gS;fx¿ / nutx¿ cGo cfk"lt{ stf{x¿ -ljB't, 
;+rf/, 9n cflb_ nfO{ klg hfgsf/L u/fpg' kb{5 . 

gS;fª\sg ubf{ tnsf ultljlwx¿ ug{ ;lsg]5 .

 cGo cfk"lt{stf{x¿;Fu k/fdz{, /fo ;Nnfx lng] .

 n]–cfp6 gS;fdf kfOksf] ;fOh tyf nDjfO{, kfOkx¿sf] lsl;d, eNex¿sf] cjl:ylt 
/ wf/f sg]S;gx¿sf] l:ylt ;fy} gS;fsf] :s]n ;d]t pNn]v ug]{ .
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 kfgL kf]v/Lx¿ / kfOkx¿sf] cGo cfk"lt{stf{x¿sf] s]jn, 9nsf] kfOk cflbsf] l:ylt 
klg gS;fdf b]vfpg] .

 cBfjlws ul/Psf] gS;f lgdf{0f ;DkGg x'Fbf tof/ kfl/Psf] lgld{t gS;f -as built 
drawings_ ;Fu t'ngf ug]{, lkmN8df g} le8\ofpg] .

 s'g} kl/jt{g x'gf;fy gS;f / nut cBfjlws u/L xfNg] .

 cGo .

o;/L gS;fÍg ubf{ ef}uf]lns ;"rgf k|0ffnL -Geographical Information System —GIS_ 
k|of]u ug{ ;s]df w]/} pkof]uL x'G5 . ;+:yfx¿n] ljt/0f k|0ffnL dfq geO{ cfˆgf] k"/} k|0ffnL 
-cfof]hgf_ sf] GIS gS;f tof/ ubf{ pTs[i6 x'G5 .

&=%=@ ljt/0f k|0ffnLsf] lgoldt ;+rfng 

ljt/0f k|0ffnLsf] ldtJooL, lg/Gt/ / k|efjsf/L ;+rfng– To;df ;+nUg x'g] hgzlQmsf] Ifdtf / 
1fg g} kfgLsf] lg/Gt/tf, e/kbf]{kgf / kof{KttfnfO{ c;/ kfg]{ sf/s tTjx¿ x'G5g\ . lgoldt kfgL 
;+rfng u/L /xg] qmddf kfgLsf] jxfj l:ylt -hydraulic status_ df ;d]t slxn] sfFxL kl/jt{g 
ug'{ kg]{ x'G5 . eNex¿sf] ;dfof]hg tyf kDkx¿sf] ;+rfng ;d]t kl/l:ylt cg';f/ ldnfpg' 
kb{5 . lgoldt ;+rfngdf ;+nUg hgzlQmn] cfˆgf] kfnf] ;lsPkl5 cfpg] hgzlQmnfO{ s'g s'g 
eNex¿ v'nf 5g\ / s'g s'g aGb 5g\ eGg] hfgsf/L cfbg k|bfg ug'{ kb{5 . o;}n] cfwf/df kfnf] 
a'‰g] hgzlQmn] ;+rfng sfo{nfO{ lg/Gt/tf lbg' kb{5 .  

&=%=# c;fdfGo cj:yfdf ljt/0f k|0ffnLsf] ;+rfng

lgoldt ;+rfng eGbf leGg h:t} kDk tyf kfOk nfOg 6'6km'6 ePdf / cGo cfktsfnLg cj:yf 
-h:t} cfunflu_ df c;fdfGo cj:yfsf] ;[hgf x'G5 . o:tf] cj:yfdf jxfj, k|];/, kfgL 
kf]v/Lx¿df kfgLsf] ;tx / kDkx¿sf]]] ;+rfngdf kl/jt{g ug'{ kg]{ x'G5 . 

&=%=$ jxfj, k|];/ / kfgLsf ;txx¿sf] gfk

jxfj, k|];/ / kfgLsf] ;txx¿sf] af/] lgoldt cg'udg ug{ logLx¿sf] dfkg x'g h?/L 5 . ;a} 
dfkg ul/g] :yfgx¿ b]lvg] u/L gS;fdf c+lst ug'{ kb{5 . o;/L lgoldt dfkg sfo{ cln vlr{nf] 
x'g hfg] x'Fbf ;+:yfn] cfˆgf] cfly{s x}l;ot / hgzlQmsf] kof{KttfnfO{ ;d]t Wofg k'/\ofO{ sfo{ 
of]hgfdf ;dfj]z ug'{ kb{5 . 

&=%=% jxfj x'Fbfsf] cj:yfsf] d"Nofª\sg (Evaluation of Hydraulic Condition)

kfgL jxfj x'Fbfsf] cj:yfsf] lg/Gt/ d"NofÍg sfo{ ;+rfng tyf ;+ef/df ;+nUg ;+:yfsf sd{rf/Lx¿ 
-hgzlQmx¿_ af6 x'G5 . To;sf] nflu s'g} ljGb'df kfgLsf] jxfj, jxfjsf] ult / slt kl/df0f 
kfgL kf; x'G5 eGg] tYofÍx¿sf] hfgsf/Lsf] ;fy} kfgL kf]v/Lx¿df kfgLsf] ;txsf] hfgsf/L k|fKt 
u/L ck]Iff u/] cg'¿k 5 5}g elg t'ngfTds ljZn]if0f ug'{ kb{5 . 
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&=%=^ k|0ffnLdf kfgLsf] k|];/

kfgL cfk"lt{sf] ;dodf k|0ffnLsf x/]s ljGb'x¿df 3gfTds -positive_ k|];/ sfod x'g' kb{5, 
cGoyf C0ffTds -negative_ k|];/sf] sf/0faf6 kfOknfOgdf aflx/af6 k|b'lift kfgL k|b]z ug{ 
;Sb5 . ;fy} kfOknfOgdf w]/} pRr k|];/ ePdf kfOk tyf eNex¿ Iflt x'g] x'Fbf k|];/ 36fpg] eNe 
-pressure reducing valve_ klg h8fg ug'{ kb{5 . Go"g k|];/ ePsf] u'gf;f] pkef]Qmfx¿af6 
cfPdf k|];/ u]hx¿af6 t'?Gt kQf nufpg' kb{5 . 

tnsf] cj:yfdf Go"g k|];/ x'g] cj:yf ;[hgf x'g ;Sb5 . 

 p2]Zoj; jf q'l6af6 s'g} eNe jGb, cf+lzs aGb jf Ans -/f]sfj6_ ePdf

 ;fgf 8fofld6/sf kfOkx¿df kfgLsf] ult cTolws ePdf

 kfgL kf]v/Ldf kfgLsf] ;tx Go"g ePdf 

 k|0ffnLdf kfgL kmfNg] kDk jf a':6/ kDkdf /f]sfj6 ePdf 

&=%=& u'0f:t/ k/LIf0fsf] nflu kfgLsf] gd"gfx¿

cfkm"n] cfk"lt{ ug]{ kfgLsf] u'0f:t/ sfod u/fpg] klxnf] lhDd]jf/L cfk"lt{ stf{ ;+:yf -Utility_ s} 
xf] . o;sf] nflu lgoldt ¿kdf lglZrt cGt/fndf kfgLsf] ef}lts, /f;folgs / h}ljs u'0f:t/ 
k/LIf0f x'g' kb{5 . To;sf] nflu tf]lsPsf gd'gf lng] ljGb'x¿ -Sampling points_ af6 gd"gfx¿ 
lnO{ k/LIf0f ug'{ kb{5 . dxfdf/L km}lnPsf] jf k|b"if0fsf] vt/f /x]sf] ;dodf h}ljs u'0f:t/sf] 
n]vfhf]v x'g' cem} dxTj x'G5 . ljt/0f k|0ffnLsf] kfgLsf] u'0f:t/ cg'udgsf] nflu gd'gf lng] 
ljGb'x¿ b]lvg] u/L gS;fdf b]vfpg' kb{5 . oL g} ljGb'x¿af6 gd'gf lnO{ O=sf]nL nufot h}ljs 
u'0f:t/sf kf/fldltx¿ ;fy} Snf]l/g cjz]if hfFr ug{ ;lsG5 . 

kfgLsf] u'0f:t/ ;DaGwL ;+efJo ;d:ofx¿, sf/0fx¿ / lg/fs/0fsf pkfox¿ tnsf] tflnsfdf 
k|:t't ul/Psf] 5 .

&=! kfgLsf] u'0f:t/;DaGwL ;fdfGo ;d:ofx¿ / lg/fs/0fsf pkfox¿

l;=g+= ;d:ofx¿ ;+efJo sf/0fx¿ lg/fs/0fsf pkfox¿
! :jfb / uGw 5 j9L Snf]l/g cjz]if 5 Snf]l/gsf] dfqf 36fp .

@
;'Id hLjf0f', ls6f0f' 
e]l6Psf 5g .

kfgL kf]v/L / kfOksf] clGtd 
ljGb'x¿df h}ljs j[lWb 5 .

kfOkx¿ / kfgL 6\ofÍL 
lgd{nLs/0f u/ .

# wldnf] kgf 5 . 
kfFuf] jf lrD6\ofOnf] df6f] 
t}l//x]sf], ;'Id s0fx¿ cufl8 
al9/x]sf] 5 . 

kfgL k|zf]wg s]Gb|sf] /fd|f] 
;+rfng u/÷kfOk ˆn; u/ .

$ /+u 5 .
jg:klt kbfy{ s'lxPsf] 5 . 
;"Id hLjf0f'x¿ 5g\ . 

lgd{nLs/0f u/ . kfgL k|zf]wg 
s]Gb|sf] Joal:yt ;+rfng u/ .
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%
kfgLdf xfgLsf/s 
AofS6]l/of sf]lnkmd{ 
5 . 

ljt/0f k|0ffnL k|b'lift 5 . 
7fpF kQf nufp . k|b"if0fsf] 
>f]t x6fp . 

^ kfgLsf] rfFk C0ffTds k|];/ 5 . 
3gfTds k|];/ sfod u/ . 
k|flalws;Fu ;Nnfx u/L 
ldnfp . 

&
;"Id hLjf0f', 
ls6f0f'x¿ 5g\ .  

pko'Qm lgd{nLs/0f 5}g .
lgd{nLs/0f k|lqmofdf ;'wf/ 
u/ . 

&=%=* kfgLsf] sld -Shortage_ ePsf] ;dox¿df Joj:yfkg

kfgLsf] sld ePsf] ;dox¿sf] nflu Joj:yfkg sfo{qmd agfpg'sf] p2]Zo s'g} sf/0fj; >f]tdf 
g} sld ePsf]] kfgLsf] dfqfnfO{ ;Daf]wg ug{ j9L kfgL pkof]u gx'g] lqmofsnfkx¿ ;+rfng ug'{ 
g} xf] . kfgLsf] >f]tdf g} kfgLsf] sdL x'g'sf] sf/0fx¿df k|lts"n df};dL cj:yfx¿ jf hnjfo' 
kl/jt{gsf] sf/0f If]q ljz]ifdf kg]{ c;/ jf s'g} dfgj lgld{t of k|fs[lts ljklQx¿ x'g ;S5g\ . 
o:tf] cj:yfdf ;+:yfn] kfgL ;+/If0f gLlt -Water Consevation Policy_ agfO{ pkef]Qmfx¿ 
aLr nfu" ug'{ kb{5 . o:tf] cj:yfsf] Joj:yfkgaf6 tnsf ultljlwx¿ ug{ ;lsG5 . 

 ;xL / e/kbf]{ ld6/x¿ h8fg ug]{ / kfgL ;+/If0f Pj+ v]/ hfg glbg] lsl;dn] kfgL dx;'n 
nufpg] .

 zf}rfnox¿df sd kfgL ˆnl;Ë ug]{, g'xfpg] cflbdf kfgL sd k|of]u ug]{ .

 ljt/0f k|0ffnLsf] kfgLaf6 uf8Lx¿ gw'g], ju}+rfx¿df gk7fpg], lgdf{0fdf k|of]u gug]{ .

 aiff{b / e"ldut kfgLsf] pkof]udf hf]8 lbg] .

 kfgL ;+/If0f ;DaGwL pkef]Qmf lzIff sfo{qmd nfu" ug]{ .

 lat/0f nfOgdf cfnf] kfnf] nufO kfgL ljt/0f ug]{ .

 cflb .

&=%=( ljt/0f k|0ffnLsf] lgu/fgL

ljt/0f k|0ffnLsf] lgu/fgL -cjnf]sg, lg/LIf0f cflb_ n] tnsf] p2]Zox¿ k|fKt ug'{ kb{5 . 

 kmf]x/d}nf, k|b"if0fsf] sf/0faf6 pTkGg x'g] vt/fx¿ -Sanitary Hazards_ kQf nufpg] 
/ ;'wf/ ug]{ .

 ljt/0f k|0ffnLdf x'g] x|f; -Iflt_ x¿ kQf nufpg] .

 cGo cfk"lt{stf{x¿ -ljB't, 9n, 6]lnkmf]g cflb_ af6 k|0ffnLdf x'g] cltqmd0f kQf 
nuffpg] / /f]Sg] .

 pT>[+vn ultljlwx¿af6 k|0ffnL x'g ;Sg] Ifltx¿ kQf nuffpg] / ;'wf/ ug]{ . 
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logLx¿sf] cnfjf k|fs[lts ljklQx¿ -jf9L, klx/f], e"Ifo cflb_ af6 k|0ffnLdf x'g ;Sg] 
Ifltx¿af6 ;fjwfgL ckgfpg klg lgoldt lgu/fgL, hfFrx¿ -r]sx¿_ ug'{ h?/L 5 . To:t} ljt/0f 
k|0ffnLsf] cf;kf;df x'g] cgflws[t lgdf{0fx¿af6 x'g ;Sg] hf]lvdx¿af6 k|0ffnLnfO{ jrfpg 
klg lgu/fgL -/]vb]v_ sf] cfjZostf kb{5 . 

&=^ ;+ef/ sfo{ of]hgf 

;+ef/ sfo{df :t/Lotf Nofpgsf] nflu ;+ef/ sfo{ of]hgf -sfo{tflnsf_ agfpg' kb{5 . of] 
of]hgfsf] d'Vo p2]Zo ljt/0f k|0ffnL / lghL wf/fx¿sf] ;+ef/df ;+nUg x'g] ;+:yfsf sd{rf/Lx¿n] 
pkef]Qmf, pTkfbs tyf ljt/s÷cfk"tLstf{x¿ / cGo k|zf;lgs lgsfox¿ Pj+ cGo cfk"tL{stf{x¿ 
-ljh'nL, 9n, 6]lnkmf]g_ cflb;Fu ;dGjo u/L sfd ug'{ x'G5 . o; sfo{ of]hgf tn pNn]v eP 
h:tf] x'g' kb{5 . 

 nlrnf] x'g' kb{5, h;n] ubf{ l;dLt hgzlQm, cf}hf/, ;jf/L ;fwg cflbaf6 sfof{Gjog 
ug{ ;lsof];\ . 

 lqmofsnfkx¿df ;dGjo x'g' kb{5, h;n] ubf{ cfjZos hu]8f ;fdfu|Lx¿ / lkml6Ë;x¿ 
k|fKt ug{ ;lsof];\ .

 k|of]u x'g] ;fdfu|Lx¿ / ;]jf u'0f:t/ lgoGq0f ug{ ;lsof];\ . 

 hgzlQmsf] tflndsf] Joj:yf x'g' kb{5, h;n] ubf{ pkef]Qmfx¿;Fu /fd|f] hg;Dks{ sfod 
ug{ ;lsof];\ . 

&=^=! ;+ef/ sfo{of]hgfsf lqmofsnfkx¿

;+ef/ sfo{of]hgfdf tnsf ultljlwx¿ ;dfj]z x'g] ;Sb5g\ . 

 pkef]Qmfx¿ / ;+ef/ l6daf6 ;+ef/ sfo{ of]hgf agfpg k|fKt ePsf tYofÍ / hfgsf/Lx¿sf] 
ljZn]if0f ug]{, k|lqmofx¿ lgwf{/0f ug]{ . 

 lg/Gt/ tflnd klg lbg] u/L ;+ef/ 6f]nL u7g ug]{ . 

 pko'Qm cf}hf/x¿sf] :k]l;lks];g tof/ ug]{ . 

 ;+ef/ l6dnfO{ ;jf/L ;fwg, cf}hf/ / pks/0fx¿ Joa:yf ug]{ .

 ck]lIft k|ltkmnsf] nflu cfjZos ;do, >lds / ;fdfu|Lx¿sf] to ug]{ .

 ;+ef/ l6dsf] sfo{ bIftf / pTkfbsTjsf] cg'udg ug]{ .

&=^=@ k|lt/f]wfTds ;+ef/ sfo{of]hgf -tflnsf_

eNex¿sf] ;le{l;Ë ug{, eNe RofDa/ tyf kfOk nfOgx¿ ;+ef/ ug{ agfOg] ;+ef/ sfo{ of]hgf 
-tflnsf_ df ug'{kg]{ sfdx¿, ltgLx¿sf] k|fyldstfx¿, sfof{b]z lbg] Joj:yf, ;DkGg gePsf 
lgoldt sfdx¿, ;DkGg ePsf sfdx¿sf] ljj/0f, cf}hf/x¿, ;fdfu|Lx¿, >ldsx¿sf] cfjZostf / 
nfut cflb ;dfd]z ePsf x'g' kb{5 . o;sf] gd"gf cg';"rLx¿ !), !!, !& / !* df ;dfj]z 5g\ .
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&=^=@=! eNex¿sf] ;le{l;·

b}lgs kfgL ljt/0fsf] l;nl;nfdf ;+rfngdf /xg] eNex¿ k'/fgf] x'Fb} hfFbf r'lxg] jf k"0f{ aGb 
u/] klg kfgL /f]Sg g;Sg] cj:yfdf k'S5g\ . To;}n] cfuf] lgoGqsx¿, ;fd'bflos wf/fx¿, ˆnf] 
ld6/x¿ jf k|];/ u]hdf x'g ;Sg] eNex¿nfO{ lgoldt ;le{l;Ë ug'{ kb{5 . To:t} eNex¿df x'g] 
7f8f] 808L -spindle_ jf u§f -gland_ sf] klg lgoldt ;le{l;Ë jf km]g}{ kg]{ cj:yfdf eP km]g'{ 
kb{5 . 

&=^=@=@ pTkfbsx¿sf k'l:tsfx¿ -Manufacturers Catalogues_

pTkfbsx¿sf k'l:tsfx¿sf] ;xof]u lnO{, lj:t[t ;le{l;Ë k|lqmof agfpg' kb{5 . o;af/] dflysf 
v08x¿ ;d]t lj:t[tLs/0f ul/Psf] 5 . 

&=^=@=# hu]8f kf6k"hf{sf] ;"rL

ljt/0f k|0ffnLsf] nflu cfjZos kg]{ hu]8f ;fdfgx¿sf] ;"rL agfpg kb{5 . o;af/] cGo ;femf 
;jfnx¿df dflysf v08x¿df lj:t[t k|sfz kfl/Psf] 5 . 

&=^=@=$ cf}hf/x¿sf] ;"rL

ljt/0f k|0ffnLsf] ;+rfng, k|lt/f]wfTds ;+ef/ tyf ;'wf/fTds ;+ef/sf] nflu cfjZos 
cf}hf/x¿sf] ;"rL agfpg' kb{5 . o;af/] cGo ;femf ;jfnx¿ dfly p7fO ;lsPsf] 5 . 

&=^=@=% eNe RofDa/x¿sf] ;+ef/ 

eNe RofDa/x¿ Iflt ePsf 5g\ 5}g, eNex¿ df6f]n] k'l/Psf 5g\ 5}gg\, Dofg xf]n se/x¿ km'6]sf 
5g\ 5}gg\, ;8sx¿ dd{t ;'wf/ ubf{ df6f]n] k'l/Psf 5g\ 5}gg\ cflb s'/fx¿df Wofg k'/\ofO ;+ef/ 
ug'{ kg]{ cj:yf b]lvPdf t'?Gt} ;+ef/ ug'{ kb{5 .

&=& kfOknfOgx¿sf] ;+ef/ sfo{ of]hgf -tflnsf_

cGo ;+/rgfx¿sf] ;+ef/ sfo{ of]hgfdf pNn]v eP h:t} u/L kfOknfOgx¿sf] ;+ef/ sfo{ of]hgf 
tflnsf agfpg' kb{5 . o; tflnsfdf tnsf ljifox¿af/] ;+nUg x'g' h?/L x'G5 . 

 d'Vo ljt/0f nfOgx¿sf] 6'6km'6af/] . 

 kfOkx¿df ePsf] x|f;af/] .

 kfOkx¿ kmlN;Ë ug]{af/] .

 kfOkx¿ ;kmf ug]{af/] .

 kfOkx¿df l;d]G6 nfOlgËaf/] .

&=* r'xfj6 lgoGq0f

ljt/0f k|0ffnL nufot vfg]kfgL k|0ffnLsf cGo cjojx¿ h:t} kfOk hf]gL{x¿, kfgL kf]v/Lsf 
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cef]/ ˆnf] kfOkx¿af6 r'lxP/ kfgL v]/ hfg] ljifox¿ dfly k6s k6s dxTjsf ;fy p7fg 
u/LPs} 5 . r'xfjnfO{ k|fljlws kIfaf6 Go"lgs/0f ug{ lgoldt ¿kdf r'xfj6 lgoGq0f ;DaGwL 
lqmofsnfkx¿ ug'{ kb{5 . ;+:yfn] r'xfj lgoGq0fnfO{ k|efjsf/L agfpg r'xfj6sf] klxrfg ug]{, 
ljj/0fx¿ tof/ kfg]{, dd{t ;'wf/ ug]{ tyf b]lvg] r'xfj6x¿sf] n]vfhf]vf ug]{ k|lqmofx¿ lgwf{/0f 
u/L sfo{ ug'{ kb{5 . kfgLsf] n]vfhf]vf -Water Audit_ / r'xfj6 lgoGq0f aLrsf] cGt/ ;DaGw 
/ cGt/ lge{/tfsf] af/]df ;+:yf -utility_ :ki6 x'g h?/L x'G5 . 

&=*=! wf/f sg]S;gaf6 x'g] r'xfj6

ljt/0f nfOgdf wf/f h8fg ePsf] ljGb' / pSt ljGb'af6 3/sf] kl/;/;Dd wf/f k'/\ofpFbf la5\ofOg] 
kfOknfOgdf x'g] r'xfj6 lgoGq0f ug{ /fd|f] klDaË x'g' kg]{, ljt/0f nfOgsf] wf/f hf]8\g] ljGb'df /fd|f] 
tl/sfn] h8fg ug]{, u'0f:t/Lo / kfgL v]/ hfg glbg] kfOkx¿ k|of]u ug'{ kg]{ x'G5 . sg]S;g ljGb' / 
sg]S;g kfOkx¿df x'g] r'xfj6 klxrfg g} r'xfj6 lgoGq0fsf] k|efjsf/L pkfo x'g ;Sb5 . 

&=*=@ b]lvg] r'xfj6x¿sf] ljj/0f lbg] k|lqmofx¿

;+:yfn] cfkm"n] vfg]kfgL cfk"lt{ u/fPsf pkef]Qmfx¿af6 b]lvg] r'xfj6x¿sf] ljj/0f lbg] k|lqmofut 
Joj:yf ldnfpg' kb{5 . ;+:yfsf cGo sfdx¿df ;d]t ;+nUg hgzlQmn] klg b]lvg] r'xfj6x¿af/] 
ljj/0f pknAw u/fpg ;Sb5g\ . ;+:yfn] log} ljj/0fx¿ -Reports_ sf] cfwf/df t'?Gt dd{t 
;'wf/sf sfdx¿ ug'{ kb{5 . ;fdfGotof r'xfj6 e} /xg] :yfgx¿ -Critical areas_ sf] r'xfj6 
lgoGq0f ug{ ;'wf/fTds sfo{x¿sf] sfof{Gjog u/L/xg' kb{5 . 

&=*=# cb[Zo r'xfj6 kQf nufpg] k|lqmofx¿

cb[Zo r'xfj6x¿sf] kQf nuffpg] / :yfg lgwf{/0f ug]{ k|lqmofx¿ to ug]{ sfo{ ;+:yfsf] k|fljlws, 
cfly{s / ;+rfnsLo Ifdtfdf e/ kb{5 . cb[Zo r'xfj6 kQf nuffpg] -detect_ / :yfg lgwf{/0f 
-locate_ ug]{ pks/0fx¿sf] 5gf}6 / vl/b ;DaGwL Joj:yf ;+:yfn] cfˆg} x}l;ot cg';f/ 
ub{5 . 

&=( qm; sg]S;gx¿ 

&=(=! qm; sg]S;gx¿ -Cross Connections_

cGo ;]jfx¿ h:t} 9n, gfnL cflbx¿sf] qm; sg]S;gaf6 ljt/0f k|0ffnLdf kfgL k|b"if0f x'g 
cj:yfdf s]lx 306f dfq kfgL ljt/0f x'g] k|0ffnLdf rf}lj;} 306f kfgL ljt/0f x'g] k|0ffnLdf 
eGbf cToflws x'G5 eGg] ljifo dfly k|sfz kf/L ;lsPsf] 5 . ha kfgLsf] dfu cToflws 
x'G5 / ljt/0f k|0ffnLdf k|];/ sd x'G5, ;fy} pkef]Qmfx¿ ljt/0f nfOgaf6 kDkdfkm{t\ kfgL tfGg] 
cjfG5Lt sfo{ ug{ ;d]t yfNb5g\ of] cj:yf k|b"if0f x'gsf] nflu w]/} cg's"n x'G5 . of] cj:yfsf] 
lgoldt ;e]{If0f ;+:yfsf ;+ef/df ;+nUg hgzlQmaf6 x'g' kb{5 . qm; sg]S;gx¿ kQf nflu;s]kl5 
ltgLx¿af6 kfOk nfOg -ljt/0f_ nfO{ cnUofpg] bfofF jfofF jf tn dfly cfjZostf cg';f/ ;fg{' 
-Relocate_ kb{5 . 
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&=(=@ ljt/0f k|0ffnLdf Snf]l/g cjz]if k/LIf0f

ljt/0f k|0ffnLsf ljleGg ljGb'x¿af6 Snf]l/g cjz]ifsf] nflu gd"gfx¿ lnO{ k/LIf0f ubf{ s'g} 
ljGb'df olb Snf]l/g cjz]if ;+:yfn] dfkb08 cg'¿k tf]s]eGbf -;fdfGotof )=@) ld=u|f=÷ln= 
eGbf_ sd e]l6Pdf ;+rfngdf ;+nUg hgzlQmn] tnsf sbdx¿ rfNg' kb{5 . 

 k'gM gd'gf lnO{ k/LIf0f ug]{ .

 Snf]l/g k|of]u ug]{ pks/0fx¿ hfFr ug]{ .

 k|b"if0fsf] >f]t kQf nufpg] h;sf] sf/0faf6 kfgLdf a9L Snf]l/g dfu eO{ cjz]if sd 
/xg] cj:yf cfPsf] x'g ;Sg] . 

 k|b"if0f km]nf k/]sf kfOknfOgx¿af6 cfk"lt{ tTsfn aGb ug]{ .

&=(=# k|0ffnLsf] sfo{ ;Dkfbg:t/ cg'udg

k|0ffnLsf] sfo{ ;Dkfbg :t/ k/LIf0f ubf{ ;fdfGotM ljleGg cj:yfx¿df kfgL kf]v/Ldf kfgLsf] 
-;txx¿_, ljt/0f kfOk nfOgx¿df jxfjx¿ / k]|;/x¿ ;fy} kDkx¿ rln/x]sf] cj:yfsf] 
Pj+ Snf]l/g cjz]if cg'udg ug'{ kb{5 . Joj:yfksx¿n] oL tYofÍx¿ ;+rfngdf ;+nUg x'g] 
hgzlQmx¿af6 df]jfOnaf6 klg k|fKt ug{ ;Sg]5g\ . oL tYofÍx¿sf] d"NofÍg / ljZn]if0f u/] kl5 
s;/L sfo{;Dkfbg :t/ ;'wf/ ub}{ ldtJooL / k|efjsf/L ;]jf k|jfx ug]{ eGg] Joj:yf ug{ ;xh 
x'G5 . s]lx ;fgf ;x/L cfof]hgfx¿df 6]lnd]6«L÷:sf8f k|0ffnLx¿ nfu" ug{ k|f/De ePsf] 5 . 
o;nfO{ k'/fgf k|0ffnLnfO{ ;'wf/ ubf{ h8fg ug]{ Joj:yf ldnfpg' ;d]t ;dosf] dfu eO;s]sf] 5 . 
;fy} gofF k|0ffnLx¿df lgdf{0f s} ;dodf o; k|0ffnLsf] h8fg x'g h?/L 5 . 

&=(=$ wf/f sg]S;g af/] lgod

kfgL cfk"lt{stf{ ;+:yf -Water Utility_ n] cfˆgf] ;]jf If]qleq gofF wf/f h8fg ug]{] ;DaGwdf 
:ki6 lgod agfO{ jflif{s ;fwf/0f;efaf6 kf; ug'{ kb{5 / sfof{Gjog ug'{ kb{5 . o;/L wf/f sg]S;g 
lgod agfpFbf z'¿sf] h8fg vr{, sg]S;gsf] nDjfO{, To;df nfUg] kfOk, lkml6Ë ld6/ cflbsf] 
u'0f:t/ / ltgLx¿sf] j|f08 cflb ljifox¿ ;dfj]z ug'{ kb{5 . o;/L lgod agfO /xFbf ;'¿ h8fg 
vr{ pkef]Qmfsf] cfly{s x}l;otn] y]Ug ;Sg] x'g' kb{5 . o;n] ubf{ ;]jf If]qsf] clwsf+z k|foM 
pkef]Qmfx¿nfO{ ;dfj]z u/L Goflos Pj+ cfly{s :t/ sd ePsf pkef]Qmfx¿nfO{ j9L eGbf j9L 
;dfj]z ug{ klg xfn k|rngdf /x]sf] Go"g cfo ePsfx¿nfO{ nlIft k|ltkmndf cfwfl/t cg'bfg 
-Output Based Aid_ sf] Joj:yfnfO{ klg j9fjf lbg ;lsG5 . 

&=!) ljj/0fx¿ / k|ltj]bgx¿

ljt/0f k|0ffnLsf] ljj/0fx¿ -Records_ / k|ltj]bgx¿ -Reports_ k|0ffnLsf] ;kmn ;+rfngsf] 
nflu dxTjk"0f{ x'G5g\ . t;y{ ljj/0fx¿df s] s] tYofÍ / hfgsf/Lx¿ ;dfj]z u/L Joj:yfkgnfO{ 
j'emfpg eGg] ;DaGwdf ;+rfngdf ;+nUg sd{rf/Lx¿ jf Joj:yfkg cfkm}n] kmf/fdx¿ -formats_ 
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jgfO{ sfof{Gjog ug'{ kb{5 . ljj/0fx¿ s'g cGt/fndf s; s;nfO{ k'g/fjnf]sgsf] nflu k7fpg] 
eGg] klg :ki6 Joj:yf x'g' kb{5 . ljj/0fdf tnsf s'/fx¿ ;dfj]z ug{ ;lsg]5 . 

 k|0ffnLsf] cBfjlws gS;f

 sd k|;/ jf C0ffTdfs k|];/ x'g ;Sg] ljGb'x¿

 kfOkx¿sf] u'0f:t/ / cfo'

 k|0ffnLdf lvof nufpg] kfgLx'g] ;+efJo nDjfO{x¿

 hl8t sg]S;gx¿sf] ;+Vof

 sfd gu/L /x]sf ld6/x¿sf] ;+Vof 

 clUg lgoGqs -Fire hydrants_ / ;fd'bflos wf/fx¿sf] l:ylt

 kfgL kf]v/L / ljt/0f k|0ffnLdf gflkPsf] kfgLsf] kl/df0f

 r'xfj6sf >f]tx¿ / ;w} r'xfj6 x'g] :yfgx¿

 hl8t jNs ld6/x¿sf] cj:yf

 lghL wf/fx¿df h8fg ePsf ld6/x¿sf] cj:yf

 cj}w -cgflws[t_ sg]S;gx¿sf] ;+Vof 

 ljleGg ljGb'x¿df Snf]l/g cjz]ifsf] tYofÍ

 k|0ffnLdf kfgLsf] h}ljs u'0f:t/af/] tYofÍ

 ;w} Snf]l/g cjz]if sd x'g] jf x'Fb} gx'g] ljGb'x¿

 ljleGg dd{tx¿sf] nflu nfUg] nfut

 ;+rfngdf ;+nUg hgzlQmnfO{ nfUg] ;do / To;sf] nfut -jflif{s_

 ;+rfng, ;+ef/ / dd{tdf nfUg] nfut -jflif{s_

 ;]jf gkfPsf If]qx¿ -kfOk nfOg lj:tf/ u/L jf gu/L wf/f h8fg lbg' kg]{ :yfgx¿_

 cGo . 

dfly pNn]lvt ljj/0fx¿sf] cnfjf cfof]hgfsf] ljt/0f k|0ffnLsf cfˆg} ljlzi6 s'/fx¿ ;dfj]z 
ePsf] k|ltj]bg lbg] k¢lt cjnDjg ubf{ k|0ffnLdf ePsf sld sdhf]/Lx¿ -ckof{Kttfx¿_ sf] 
:ki6 hfgsf/L eO{ efjL dd{t ;'wf/ sfo{ of]hgf -tflnsf_ agfpg cfwf/ x'G5 . 

&=!! ljt/0f k|0ffnLsf] hfFr -Checking of Distribution System_

ljt/0f k|0ffnLsf x/]s If]qx¿ -Zones_ df ug'{kg]{ lgoldt sfo{x¿, hfFrx¿, cjnf]sg÷ 
lg/LIf0fx¿sf] k|lqmofx¿ ;dfj]z ePsf] of]hgf agfpg' kb{5 . lg/LIf0f÷cjnf]sgx¿sf] 
cGt/fnx¿ ljifosf] cfjZostf / dxTj x]/L b}lgs, ;fKtflxs, dfl;s, rf}dfl;s, cw{ jflif{s 
jf jflif{s x'g ;Sb5 . o; of]hgfdf lhDd]jf/Lx¿, sfdsf] nflu nfUg] ;dox¿ / sfo{ ;dfKt 
ug]{ pkfox¿÷;fwgx¿ ;d]t pNn]lvt x'g' kb{5 . Joj:yfksx¿n] ;fdfGo r]s hfFrx¿sf] ;"rL 
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-check list_ agfO{ ;+rfng tyf ;+ef/df k|ToIf ;+nUg x'g] sd{rf/Lx¿nfO{ pknAw u/fpFbf 
plgx¿nfO{ klg ;dod} sfd ;DkGg ug{ lgb]{lzt ub{5 eg] Joj:yfkgnfO{ klg sd{rf/Lx¿sf] 
sfdsf] ;'kl/j]If0f ug{ d2t k'Ub5 . 

&=@ gd"gf r]s hfFr ;"rL  

l;=g+= cfjZos hfFrx¿÷sfo{x¿ l:ylt k|:tfljt cGt/fn
! eNex¿ aGb ubf{ s'g} ?sfj6x¿ x'G5g\÷x'Fb}gg<
@ eNex¿ aGb ubf{ kfgLsf] jxfj k"0f{ ¿kdf aGb x'G5÷ 

x'Fb}g <
# Jff; cfp6 eNex¿af6 kfgL / n]bf] l/lQG5÷l/lQGg <
$ jf; cfp6 eNex¿ k"0f{ ¿kdf jGb x'G5g÷x'Ggg\ <
% kfOk kfOgdf r'xfj6 5÷5}g <
^ eNex¿af6 r'xfj6 5÷5}g <
& eNe rDa/x¿df / kfOkdf h8fg ePsf cGo lkml6Ëx¿ 

cflb -appurtenances_ df r'xfj6 5÷ 5}g <
* kfOk nfOgdf s'g} lvof 5÷5}g<
( Dofg xf]n se/x¿df lvof nfu]sf] 5÷5}g <
!) ljt/0f k|0ffnLdf kfgL k|b"if0fsf] ;+efjgf lg/LIf0f u/
!! kfOkx¿sf] s'g} nDjfOdf k]lG6Ësf] cfjZostf 5÷5}g <
!@ hu]8f ;dfu|Lx¿sf] pknAwtf af/] hfFr u/
!# lghL wf/fx¿ lbg] tl/sfdf k'g/d"NofÍg u/
!$ ;]jf If]qsf] x/]s If]qx¿df nfUg] kfgLsf] kl/df0f af/] 

-Water Budget_ tof/ u/ 
!% wf/fx¿sf] ;+Vof kQf nufp 
!^ sfd gu/L/x]sf ld6/x¿sf] ;+Vof kQf nufp
!& cUgL lgoGqs / ;fd'bflos wf/fx¿sf] l:ylt kQf nufp
!* ljt/0f k|0ffnLsf] l:ylt kQf nufp
!( ljt/0f k|0ffnLsf] ljleGg ljGb'x¿df k|];/ k'g/fjnf]sg 

u/ 
@) ljt/0f k|0ffnLdf kfgLsf] jxfjx¿sf] k'g/fjnf]sg u/
@! kfOkx¿sf] cfo' kQf nufp
@@ eNex¿ cflb -Appurtenances_ sf] cfo' kQf nufp
@# lvof nufpg] -cfqmds kfgL_ sf] n]vf hf]vf u/ 
@$ leqg] -Infl ows_ / jflxl/g] -Outfl ows_ kfgLx¿sf] 

cWoog u/
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l;=g+= cfjZos hfFrx¿÷sfo{x¿ l:ylt k|:tfljt cGt/fn
@% ld6/x¿sf] cWoog u/
@^ r'xfj6sf >f]tx¿ kQf nufp
@& jNs ld6/x¿sf] l:ylt kQf nufp
@* pkef]Qmfx¿sf] ld6/x¿sf] dd{tsf] l:ylt kQf nufp
@( cgflws[t sg]S;gx¿ af/] k'g/fjnf]sg u/
#) kfOkx¿ Ps cfk;df hf]l8 ;]jf lbg' kg]{ 

-Interconnection_ sf] cfjZostf klxrfg u/
#! k|0ffnLsf] cBfjlws gS;f pknAw 5÷5}g <
#@ cGo o:t} ljifox¿ -cfˆgf] ljt/0f k|0ffnL cg';f/sf_
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cWofo—*

*= vfg]kfgL u'0f:t/ cg'udg / lgu/fgL

*=! k[i7e"ld

vfg]kfgL u'0f:t/ cg'udg / lgu/fgL lg/Gt/ ¿kdf kfgLsf] sf/0faf6 hg:jf:Yodf -pkef]Qmfx¿df_ 
c;/ kg{ glbgsf] nflu ul/g] kfgLsf] u'0f:t/ klxrfg, u'0f:t/ lgoGq0f / z+sf nfu]sf] cj:yfdf 
ul/g] lg/LIf0f cjnf]sg tyf lgu/fgL -58\s] hfFr—;]jf k|bfos eGbf cGo lgsfoaf6 ul/g] sfo{_ 
;d]t xf] . lgoldt cg'udgsf] sfd cfk"lt{stf{ -Utility_ cfkm}n] ub{5g\— lgoldt ¿kdf . 

*=@ kfl/eflifs zAbx¿

*=@=! k|b"if0f 

kfgLsf] u'0f:t/df c;/ ug]{ u/L ldl;Psf j:t'x¿ -Substances_ nfO{ k|b"if0f elgG5 . logLx¿ 
kfgLsf] ef}lts, h}ljs / /f;folgs cj:yfdf k|efj kfg]{ k|s[ltsf x'G5g\ .

*=@=@ xfgLsf/s k|b"if0f

kfgLdf ldl;g cfpg] /f;folgs kbfy{x¿ / ;'Id hLjf0f'x¿ h;n] kfgLsf] u'0f:t/df k|ToIf c;/ 
kf/L pkef]Qmfx¿sf] :jf:Yodf gsf/fTds c;/x¿ kfb{5g\ . 

;fdfGotof kfgLsf] u'0f:t/ ljufg]{ ;a} j:t'x¿nfO{ k|b"if0f -pollution_ eGg] / /f;folgs Pj+ 
h}ljs tTjx¿nfO{ rflxF xfgLsf/s k|b"if0f -contamination_ eGg] k|rng klg 5 . 

*=@=# lkpgof]Uo kfgL -Potable water_

ef}lts, /f;folgs / h}ljs b[li6sf]0faf6 ;Gtf]ifhgs kfgLnfO{ lkpgof]Uo -potable water_ 
eGg ;lsG5 . 

*=@=$ ef}lts jf /f;folgs j:t'sf] dfkg

Ps ln6/ kfgLdf 3'lnt jf t}l//x]sf] cj:yfdf slt ld=u|f= ef}lts jf /f;folgs j:t'x¿ x'G5g\ 
-cyf{t\ logLx¿sf] ;3gg\ slt x'G5_ To;nfO{ ld=u|f k|lt ln6/df cleJoSt ul/g] rng 5 . 
kfgLsf] u'0f:t/ lgwf{/0f ug{ log} ;wgg\x¿sf] cfwf/ lnOG5 . vfg]kfgL u'0f:t/ dfkb08—@))% df 
sltko kl/ldltx¿sf] ld=u|f=÷ln= df ;wgg\ l;df lgwf{/0f ul/Psf] 5 eg] sltko kl/ldltx¿nfO{ 
cf—cfˆg} k|s[ltsf OsfO{x¿df dfkg ug{ ltgLx¿sf] l;df lgwf{/0f ul/Psf] 5 . 

*=@=% lkPr -pH_

kfgLdf /xg] xfO8«f]hg cfof]gx¿sf] ;wgg\nfO{ lkPr elgG5 . lkPr & ePsf] kfgL t6:y, & eGbf 
sd ePsf] clDno / & eGbf a9L ePsf] Ifl/o eGg] k|rng 5 . lkPr ^=%–*=% ePsf] kfgLnfO{ 
lkpg of]Uo dflgG5 .
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*=@=^ ;"Id lhjf0f'x¿ -Microorganism_ 

kfgLdf x'g] gfËf] cfFvfn] b]Vg g;sL dfOs|f]:sf]ksf] ;xfotfn] x]g{÷kQf nufpg kg]{ h}ljsx¿ 
-JofS6]l/of, k|f]6f]hf]cf / x]lNdGyx¿_ nfO{ ;"Id lhjf0f'x¿ elgG5 . ;a} ;'Id lhjf0f'x¿ 
:jf:Yosf] nflu xfgLsf/s x'Fb}gg\ . tLdWo] s]lx xfgLsf/s x'G5g\, ltgLx¿nfO{ /f]usf lhjf0f'x¿ 
-pathogens_ eGg] rng 5 . 

*=@=& sf]lnkmd{ JofS6]l/of -Coliform bacteria_

of] JofS6]l/of k|fo dflg;sf] / hgfj/x¿sf] kfrg k|0ffnLdf -cfGb|fdf_ kfOG5, t/ slxn] sflx+ 
hldgdf jf kfgLdf klg kfpg ;lsG5 . kfgLdf lb;f lk;fahGo k|b"if0fsf] ;"rssf] ¿kdf o;nfO{ 
lnOG5 . o;sf] ;fy} E–Coli -O–sf]nL_ nfO{ dfgj :jf:Yosf] nflu xfgLsf/s kfgLsf] h}ljs 
u'0f:t/sf] ;"rssf] ¿kdf lnOg] k|rng 5 h'g lb;f lk;fa hGo k|b"if0fsf] ;"rs dflgG5 . t/ 
sf]lnkmd{ JofS6]l/of kfgLdf x'Fb} O{=sf]nL h:tf] /f]u lhjf0f' kfgLdf gx'g klg ;Sb5 . 

*=@=* Snf]l/gsf] dfu -Chlorine demand_

kfgLsf] lgd{nLs/0fsf] nflu hlt dfqfdf Snf]l/g xflnG5, s]lx ;do -vf;u/L #) ldg]6_ kl5 
k|0ffnLsf] s'g} ljGbdf Snf]l/g dfkg ubf{ jfFsL /xg] Snf]l/g cjz]if -Residual Chlorine_ sf] 
cGt/ g} Snf]l/gsf] dfu xf] . cyf{t\ Snf]l/gsf] dfqfÖ Snf]l/gsf] dfu±Snf]l/g cjz]if .

*=@=( vfg]kfgL cfk"lt{ / lgu/fgL ug]{ lgsfox¿

vf;u/L ;fgf ;x/L vfg]kfgL cfof]hgfx¿df k|0ffnLaf6 ;]jf ;+rfng u/L vfg]kfgL cfk"lt{ 
ug]{ lgsfosf]¿kdf hn pkef]Qmf ;+:yf -Water Users Asociation–WUA_ / ltgLx¿sf] 
sfo{sfl/0fL ;ldltx¿ -vfg]kfgL tyf ;/;kmfO pkef]Qmf ;ldltx¿_ lqmofzLn ePsf 5g\ . 
logLx¿n] pTkfbg / ljt/0f ug]{ kfgLsf] u'0f:t/sf] ;'lglZrtf ug'{ logLx¿s} k|d'v / klxnf] bfloTj 
xf] . To;sf] nflu vfg]kfgL u'0f:t/ cg'udg h¿/L 5, cg'udgsf p2]Zox¿ b]xfo cg';f/ 5g\ M

 sRrf kfgL -Raw water_ sf] u'0f:t/ kQf nufpg' .

 kfgL vfg]kfgLsf] nflu pko'Qm 5 5}g klxrfg ug'{ .

 k|b"if0fsf >f]tx¿ / af6f]x¿ kQf nufpg' .

 pTkflbt kfgLsf] u'0f:t/Lotf hfFr ug'{ .

dflysf sfo{x¿ ug{ ljleGg ljGb'x¿df kfgLsf gd'gfx¿ ;+sng, :ynut k/LIf0f / k|of]uzfnfdf 
k/LIf0f h:tf ultljlwx¿ ;+rfng / ;+ef/sf] ;dodf ug'{ kb{5 . 

lgu/fgL eg]sf] Pp6f cg';Gwfgd"ns ultljlw xf] h'g cfk"lt{stf{ eGbf 5'§} :jtGq lgsfoaf6 
ul/G5 . /fli6«o vfg]kfgL u'0f:t/ dfkb08n] of] sfd :jf:Yo ;DaGwL lgsfox¿nfO{ k|bfg u/]sf] 
5 . o;n] kfgLsf] sf/0faf6 :jf:Yo ;DaGwL hf]lvdx¿sf] kQf nufpg] sfd kb{5 . o;n] cfkm"n] 
kQf nufPsf :jf:Yo ;DaGwL hf]lvdx¿ kfgL cfk"lt{stf{x¿nfO{ hfgsf/L u/fpFb5 / ;'wf/fTds 
lgb]{zgx¿ ;d]t lbG5 . 
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*=@=!) vfg]kfgL u'0f:t/ cg'udgsf] nflu ;+:yfut Joj:yf 

vfg]kfgL u'0f:t/ cg'udgsf] nflu tnsf ;+:yfx¿sf] cxd\ e"ldsf /xG5 . 

*=@=!)=! pkef]Qmf ;+:yf 

kfgL pTkfbs / ljt/ssf] ¿kdf pkef]Qmf ;+:yfn] cfkm";Fu ePsf lkmN8 6]:6 ls6x¿ -Test kits_ 
n] lkmN8 d} / gd"gfx¿ cfˆg} k|of]uzfnfdf NofP/ ;d]t k/LIf0f ug{ ;Sb5g\ . 

*=@=!)=@ If]qLo k|of]uzfnfx¿

vfg]kfgL tyf 9n Joj:yfkg ljefu cGtu{tsf If]qLo k|of]uzfnfx¿df vfg]kfgL tyf ;/;kmfO 
pkef]Qmf ;+:yfx¿n] cfˆgf] k|0ffnLsf] kfgLsf gd'gfx¿ NofO{ klg k/LIf0f ug{ ;Sb5g\ . 

*=@=!)=# s]Gb|Lo k|ofuzfnf 

vfg]kfgL tyf 9n Joj:yfkg ljefudf /x]sf] s]Gb|Lo kfgL k/LIf0f k|of]uzfnfdf ;d]t kfgLsf 
gd'gfx¿ NofO{ cfk"lt{stf{x¿n] cfˆgf] kfgLsf] k/LIf0f u/fpg ;Sg]5g\ . 

*=@=!)=$ g]kfn ;/sf/af6 Ohfht k|fKt k|of]uzfnfx¿

pkef]Qmf ;+:yfn] cfˆgf] k|of]uzfnf jf ;/sf/L k|of]uzfnfx¿af6 kfgL k/LIf0f u/fpgsf] cnjf 
g]kfn ;/sf/af6 Ohfht k|fKt lghL k|of]uzfnfx¿af6 kfgL k/LIf0f u/fO{ u'0f:t/ cg'udg, lgoGq0f 
tyf ;'lglZrt ug{ ;Sg] 5g\ . 

*=# vfg]kfgL ;'/Iff of]hgf -Water Safety Plan_

kfgL cfk"lt{stf{ ;+:yfx¿n] kfgL cfk"lt{ ;fª\nf] -Water Supply Chain_ sf] kfgLsf] hnfw/ 
If]q -Catchment Area_ b]lv OG6]s, k|;f/0f nfOg, k|zf]wg s]Gb|, ;]jf kfgL kf]v/Lx¿, ljt/0f 
k|0ffnL / wf/f sg]S;g;Dd k'Ubf kfgL k|b"if0f x'g ;Sg] hf]lvdx¿ s]–s] 5g\, klxrfg ug]{ / 
klxrfg ePsf hf]lvdx¿sf] lgoldt lg/fs/0f -Joj:yfkg_ ug]{ k2lt a;fNg' kb{5 . To;sf] nflu 
cfk"lt{stf{n] Pp6f 5'§} vfg]kfgL ;'/Iff 6f]nL agfpg], 6f]nLn] lgoldt ¿kdf k|0ffnLsf] /]vb]v, 
lg/LIf0f / cg'udg u/L hf]lvd Joj:yfkg ug{ ljljw ultljlwx¿ ug]{ ;fy} cfˆgf] kfgL k/LIf0f 
k|of]uzfnfdf pks/0fx¿, /f;folgs kbfy{x¿ / cGo b}lgs pkef]Uo ;fdfu|Lx¿ r':t, b'?:t ¿kdf 
/fVg' kb{5 . 

vfg]kfgL ;'/Iff of]hgf cGt/ut ;]jf k|bfosn] ;'/lIft / u'0f:t/Lo vfg]kfgLsf] ;'lgZrttf ug{ 
vfg]kfgLsf] >f]tb]lv pkef]Qmf;Dd kfgLsf] u'0f:t/ sfod ug{ lg/Gt/ / lgoldt ¿kdf hf]lvdx¿sf] 
klxrfg ug]{ / ltgLx¿sf] lg/fs/0f ug{ ul/g] ;Dk'0f{ lqmofsnfkx¿ kb{5g\ .

To:t}, vfg]kfgL ;'/Iff of]hgfsf] n]vfhf]vf (Water Safety Plan Audit) df vfg]kfgL 
k|0ffnLdf nfu" ul/Psf u'0f:t/ ;'lglZrt ug]{ ;Dk"0f{ hf]lvdx¿sf] klxrfg tyf lg/fs/0f ;DaGwL 
s[ofsnfkx¿ kof{Kt\, sfof{Gjog ug{ pko'Qm / k|efasf/L 5g\ 5}gg\ egL :ynut ¿kdf k|ToIf ul/g] 
d"Nofª\sg jf clen]vx¿ x]/L ck|ToIf ¿kdf ul/g] d"Nofª\sg h:tf sfo{x¿ kb{5g\ . vfg]kfgL 
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;'/Iff of]hgfsf] n]vfhf]vf cfGtl/s cgf}krfl/s jf cf}krfl/s tyf afXo cgf}krfl/s jf 
cf}krfl/s x'g ;Sg] 5g\ . vfg]kfgL ;'/Iff of]hgfsf] n]vfhf]vf vfg]kfgL ;'/Iff of]hgfsf] hfFr ug]{ 
dxTjk"0f{ sfo{ ePsf] x'gfn] o;nfO{ vfg]kfgL ;'/Iff of]hgfsf] cleGg c+z dflgG5 .

*=#=! vfg]kfgL ;'/Iff of]hgfsf p2]Zox¿

vfg]kfgL ;'/Iff of]hgfsf p2]Zox¿ lgDg dfWodaf6 k|fKt ug{ ;lsG5 M

 vfg]kfgL k|0ffnLsf] cjoj / dfkb08 cg';f/ u'0f:t/o'Qm kfgL cfk"lt{ ug{ ;Sg] Ifdtfsf] 
af/]df ;'ema'em -af]w_ clej[l4 u/]/ .

 vfg]kfgL k|0ffnLdf kfgL k|b"if0f x'g;Sg] sf/0f / ltgnfO{ /f]syfd ug]{ pkfox¿ af/] klxrfg 
u/]/ .

 k|b"if0f /f]Sg ckgfOPsf lgoGq0f–pkfo -ljlw_ n] k|efjsf/L sfd u/]sf]af/] k|df0f 
h'6fP/ .

 vfg]kfgL k|0ffnL ;+rfng k|lqmofdf lgoGq0f–pkfosf lgoldt cg'udg ug]{ kl/kf6L 
a;fn]/ .

 ;dod} ;'wf/x¿ -dd{t ;+ef/_ ;DkGg u/L kfgLsf] u'0f:t/nfO{ lg/Gt/tf / ;'lglZrttf k|bfg 
u/]/ .

 kfgLsf] u'0f:t/ hfFr]]/ vfg]kfgL ;'/Iff of]hgf k|efjsf/L 9+un] nfu" eO/x]sf] / kfgLsf] 
u'0f:t/n] :yfgLo, If]qLo / /fli6«o dfkb08 jf u'0f:t/;DaGwL nIo xfl;n eO/x]sf] eGg] 
af/] k|df0fLs/0f ug]{ kl/kf6L a;fn]/ .

*=#=@ vfg]kfgL ;'/Iff of]hgf sfof{Gjog k|lqmof

vfg]kfgL ;'/Iff of]hgf sfof{Gjog ug{ s]xL ;xof]uL lqmofsnfkx¿sf cltl/Qm vfg]kfgL ;'/Iff 
of]hgf sfof{Gjog k|lqmofnfO{ j[xtt/ ¿kdf # k|d'v efudf afF8\g ;lsG5 . tL tLg k|d'v efux¿ 
o; k|sf/ 5g\ M

s_ vfg]kfgL ;'/Iff of]hgfsf nflu tof/L

v_ vfg]kfgL ;'/Iff of]hgf ljsf; -of]hgf th'{df_

u_ vfg]kfgL ;'/Iff of]hgf sfof{Gjog

s_ vfg]kfgL ;'/Iff of]hgfsf nflu tof/L

;xof]uL÷;xhstf{÷lgodgsf] e"ldsf v]Ng] lgsfox¿n] vfg]kfgL k|0ffnLaf/] ;j{ k|yd s]xL 
hfgsf/L -k|fljlws, Joj:yfkg, ;+rfng tyf ;Def/, ;]jf k|bfossf Ifdtf cflb kIfdf_ lng' 
k5{ . o:tf hfgsf/L clen]v /fVgsf nflu …vfg]kfgL cfof]hgf÷k|0ffnL ;DaGwL hfgsf/LÚ 
zLif{ssf] kmf/d oxfF ;+nUg ul/Psf] 5 . To;}u/L tflnsf g+= ! df vfg]kfgLsf] u'0f:t/ / hg :jf:Yo 
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;DaGwdf pkef]Qmfsf wf/0ff, kfgLhGo /f]ux¿sf] 36gf, 3/fo;L txdf kfgLsf] k|of]u ;DaGwL 
tYofÍx¿ /]s8{ ug'{ k5{ . oL tYofÍx¿ pkef]Qmfx¿sf] ;Gt'li6 klxrfg ug{ ul/g] ;j]{If0faf6 
k|fKt ug{ ;lsG5 . o;/L k|fKt hfgsf/Lx¿n] vfg]kfgL ;'/Iff of]hgf sfof{Gjog cl3 / kl5 sf] 
cj:yfnfO{ bfFh]/ x]g{ d2t ug]{5g\ . ;xof]uL lgsfox¿n] ;]jf k|bfossf sd{rf/Lx¿sf nflu 
tflnd sfo{qmd ;+rfng ug]{5g\ / ltgnfO{ vfg]kfgL ;'/Iff of]hgf 6f]nL u7gug{ -r/0f !_ d2t 
k'¥ofpg]5g\ .

v_ vfg]kfgL ;'/Iff of]hgf ljsf; -of]hgf th'{df_

of] efudf vfg]kfgL ;'/Iff of]hgf -vfkf;'of]_ 6f]nLn] k|0ffnLsf] n]vfhf]vf ug]{, k|b"if0f klxrfg 
tyf lgoGq0fsf pkfo -ljlw_ kQf nufpg], ;'wf/sfo{, cg'udg sfo{ / k|df0fLs/0fsf nflu of]hgf 
th'{df ug]{ h:tf sfo{x¿ kb{5g\ . of] efudf ljsf; x'g] # k|d'v of]hgfx¿ o;k|sf/ 5g\ M

 ;'wf/ sfo{ of]hgf

 cg'udg of]hgf /

 k|df0fLs/0f of]hgf

oL of]hgfx¿n] ;a}eGbf a9L hf]lvd ePsf k|b"if0fsf sf/s 36gfx¿df ljz]if?kdf Wofg lbg' 
k5{ .

u_ vfg]kfgL ;'/Iff of]hgf sfof{Gjog

of] t];|f] efun] of]hgf sfof{Gjog kIfnfO{ ;d]6]sf]5 . vfkf;'of] 6f]nLn] cg'udg / k|df0fLs/0f 
sfo{nfO{ cl3 a9fpF5 . o;n] vfg]kfgL ;'/Iff of]hgf sfof{Gjogsf]  k|ult ;dLIff ug]{ / vfg]kfgL 
;'/Iff of]hgfsf] k|efjsfl/tfnfO{ a9fpg a]nfa]nfdf k[i7kf]if0f ug]{ sfd klg ug'{ k5{ . o;/L efu 
@– vfg]kfgL ;'/Iff of]hgf ljsf; -of]hgf th'{df_ / efu # – vfg]kfgL ;'/Iff of]hgf sfof{Gjog 
aLr cGof]Gofl>t ;DaGw /x]sf] b]lvG5 . vfg]kfgL ;'/Iff of]hgfsf] ;kmntfsf] nflu lgoldt 
cg'udg, cfjlws k|df0fLs/0f / ;'wf/sfo{sf] k|ult  ;dLIff geO{ gx'g] sfo{x¿ kb{5g . of] t];|f] 
efusf] ;xL / k|efjsf/L sfof{Gjog x'g g;s]df vfg]kfgL ;'/Iff of]hgf kmnljlxg x'gk'U5 .

*=#=# vfg]kfgL ;'/Iff of]hgfsf r/0fx¿

Dfly pNn]lvt # k|d'v efu / ;xof]uL lqmofsnfk ;d]l6g] u/L g]kfndf vfg]kfgL ;'/Iff of]hgf 
sfof{GjognfO{ vf;u/L % r/0fsf ;xof]uL lqmofsnfk sfo{Gjogsf nfuL pNn]v ul/Psf] 5 .

r/0f !M vfg]kfgL ;'/Iff of]hgf 6f]nL u7g

vfg]kfgL tyf ;/;kmfO pkef]Qmf ;ldltsf] s'g} Ps ;b:o jf ;]jf k|bfos ;+:yfsf] lhDd]bf/ Ps 
sd{rf/Lsf] ;+of]hsTjdf sDtLdf % ;b:ox¿ ePsf] vfg]kfgL ;'/Iff of]hgf 6f]nL u7g ul/g' pko'St 
x'g]5 . cGo ;b:ox¿df vfg]kfgL k|0ffnLsf] b}lgs ;+rfng ;+ef/df ;+nUg k|fljlws sd{rf/L, ;]jf 
If]q leqsf pkef]Qmfx¿ / lzIff, :jf:Yo h:tf If]qsf ;/f]sf/jfnfx¿jf6 k|ltlglwTj u/fpg' 
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kg{]5 . o; k|sf/sf 6f]nL u7g ubf{ sDtLdf klg Ps ltxfO ;+Vofdf dlxnfnfO{ ;dfj]z u/L n}lËs 
;dfgtfnfO{ ;d]t ljz]if Wofg lbg'kg]{ 5 .

vfkf;'of]6f]sf]  s]xL sfd, st{Jo / lhDd]jf/L af/] k|i6 kf/L sfo{lja/0fdf pNn]v ul/Psf] x'g' 
k5{ .  vfg]kfgL ;'/Iff of]hgf 6f]nLaf/] gfd, ;+nUg ;+:yf, lhDd]jf/L, e"ldsf, ;Dks{ 7]ufgf cflb 
hfgsf/L /fVg] ul/g' k5{  .

r/0f @M vfg]kfgL k|0ffnLsf] ljZn]if0f

of] r/0fdf vfg]kfgL k|0ffnL ;DjGwL lj:t[t hfgsf/L lng] ul/G5 . of] hfgsf/Ln] u'0f:t/ ;DaGwL 
hf]lvdsf] n]vf hf]vf ug{ / k|0ffnLdf s] s:tf] 7fpFdf k|b"if0f x'g] ;+efjgf 5g\ eGg] klxrfg ug{ 
d2t k'¥ofpF5 . vfg]kfgL ;'/Iff of]hgf sfof{Gjogsf nfuL tof/ ul/g] ;fd'bflos gSzfdf vfg]kfgL 
k|0ffnLsf] k|d'v c+ux¿ -;|f]t÷d'xfg, kfOknfOg / cGo ;+/rgfx¿_ / ;]jf If]qsf] d'Vo d'Vo 
:yfgx¿ h:t}M af6f]3f6f], rf]s, vf]nf gfnf, h+un cflb b]lvg'kb{5 . kfgL k|b"if0f x'g;Sg] a9L 
;+efJfgf ePsf :yfg klg of] gSzfdf O+lut  ug'{ pQd x'g]5 .

To;}u/L of]hgf sfof{Gjogsf nfuL vfg]kfgL k|0ffnLsf] axfj–lrq agfOG5 . d'xfgb]lv  ljleGg 
ljt/0f kfOknfOgdf jg]sf] cGo k|d'v ;+/rgf ;d]t b]lvg] u/L k|i6;Fu s] slt dfqfdf / s'g 
lbzfdf kfgL au]sf] 5 eGg] s'/f :ki6 pNn]v ul/g'kb{5 . o;}u/L kfgLdf x'g ;Sg] k|b"if0f h:t} 
wldnf]kg, O–sf]nL / olb Snf]l/gsf]  k|of]u ul/Psf] 5 eg] Snf]l/g /flvPsf] laGb' dfqf / ljt/0f 
kfOknfOg tyf wf/fdf b]lvg] Snf]l/g cjz]ifsf] dfqf ;d]t b]lvg] u/L axfj lrq agfpg' kb{5 .

axfj–lrqdf vfg]kfgL k|0ffnLsf] ;Dk"0f{ ;+/rgfx¿sf] af/] ljj/0f /fVg'k5{ . ;+/rgfsf] ef}lts 
ljj/0fsf ;fy} af/Djf/ b]lvg] u'0f:t/ v:sg] ;d:of / hgultljlwsf ;fy} pkef]Qmfx¿sf] kfgL 
;+sng, e08f/0f / k|of]u ;DjGwL rng af/] klg 5f]6s/Ldf pNn]v ug'{k5{ . vfg]kfgL k|0ffnLsf] 
;+/rgfx¿sf] af/] ljj/0f n]Vbf ljz]if u/L ;|f]t–If]qsf] af/]df n]Vbf To;sf] jl/kl/sf] jxfj 
If]qaf/] klg k|i6 ljj/0f cfpg] u/L n]Vg' k5{ . o;f] ugf{n] k|b"if0f / k|b"if0fsf sf/s 36gf af/] 
cf}Nofpg ;lhnf] x'G5 . ;fdfGo / c;fdfGo cj:yfdf ;|f]tsf] kfgLsf] u'0f:t/df cfpg ;Sg] 
kl/jt{g / To;nfO{ k|efj kfg]{ dfgjLo lqmofsnfk / k|fs[lts 36gf af/] rrf{ ug{ ;s] w]/} /fd|f] 
x'G5 . 

r/0f #M k|b"if0f klxrfg / hf]lvd ljZn]if0f

vfg]kfgL ;'/Iff of]hgf sfof{Gjogsf nfuL cfkm\gf] cfof]hgfdf s] lju|g ;S5 <, sxfF lau|g 
;S5 < s;/L, slxn] vfg]kfgL k|0ffnLdf ;d:of b]lvg ;S5, h:tf k|Zgx¿sf] pQ/ vf]Hg] 
l;nl;nfaf6 k|b"if0f klxrfgsf] z'?jft x'G5 . of] sfo{df ljutdf s] s:tf 36gfaf6 kfgL k|b"if0f 
ePsf lyP To;sf] laj/0f ;+sng ug]{b]lv lnP/ eljiodf s] s;/L kfgL k|b"if0f x'g;Sg] ;+efjgf  
5g\ ltgsf] klg ljj/0f n]lvg'k5{ .

;DalGwt sfuhftsf] cWoog, ljutsf 36gfaf/] pkef]Qmfx¿;Fu 5nkmn, kfgL ;+rfng ;DjGwL 
axfj– lrqsf] ljZn]if0f, :ynut e|d0f, ;+/rgfx¿sf] cjnf]sg h:tf sfo{x¿åf/f k|b"if0f / 
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k|b"if0fsf sf/s 36gf jf dfWodaf/] hfgsf/L k|fKt ug{ ;lsG5 . hlt :ki6;+u k|b"if0fsf sf/s 
36gfnfO{ j0f{g ug{ ;Sof] Tolt g} k|i6;+u o;sf] lgoGq0f ljlw÷pkfo ls6fg ug{ ;lsG5 .

of] r/0fdf csf]{ dxTjk"0f{ sfd eg]sf] æhf]lvd ljZn]if0fÆ xf] . k|b"if0f b]vfkg]{  cfj[lQ / o;af6 
kg{;Sg] c;/ jf k|efjsf] ufDeLo{tfnfO{ ljrf/ u/L hf]lvdsf] :t/ jf c+s 5'§fpg ;lsG5 . 
klxnf] r/0fdf ul/g] hf]lvd  ljZn]if0fdf eO/x]sf lgoGq0f pkfox¿sf] k|efjnfO{  eg] jf:tf jf 
Wofg lbOPsf] x'Gg . To;}n] o;nfO{ hf]lvdsf] k|f/lDes n]vf hf]vf klg eGg] ul/G5 . hf]lvd 
ljZn]if0fsf w]/} t/Lsfx¿ 5g\ t/ oxf+ eg] æcw{ kl/df0ffTds k4ltÆ (Semi-Quantitative   
Approach) sf] k|of]u u/L hf]lvd ljZn]if0f ug{ ;'emfj lbOPsf] 5 . 

r/0f $M lgoGq0fsf pkfox¿

kfgLdf x'g;Sg] k|b"if0fnfO{ /f]Sg jf lgd"{n kfg{, cz'l4kgx¿sf] ;3gg\÷dfqf nfO{ 36fO{ u|fx\o 
x'g] :t/;Dd Nofpg] p2]Zon] k|of]u ul/g] ljleGg lqmofsnfknfO{ lgoGq0f pkfo elgG5 . lgoGq0f 
pkfox¿sf] klxrfg ug'{ / tL pkfox¿n] vfg]kfgLsf] u'0f:t/ sfod /fVg jf k|b"if0fnfO{ sd ug{ jf 
/f]syfd ug{ ;S5g\ eGg] s'/fsf] PsLg ug'{ of] r/0fdf ul/g] cfwf/e"t sfdx¿ x'g\ .

r/0f %M ;'wf/ sfo{ of]hgf th'{df=/ sfof{Gjog 

r/0f # / r/0f $ df ul/Psf hf]lvd ljZn]if0fsf cfwf/df  ;'wf/ ul/g'  kg]{ jf gofF  jgfOg' kg]{ 
lgoGq0f pkfox¿ cyf{t\ k|b"if0f 5]sfjf/x¿sf] k|fyldstfqmd tf]lsg' k5{ . lgoGq0f–ljlw h;n] 
hf]lvdsf] :t/nfO{ æpRrÆ af6 æGo"gÆ df ´f5{g\ To:tf ljlw ckgfpg klxnf] k|fyldstf lbg' 
k5{ . t/ slxn] sfFxL cfly{s tyf hg;fwg h:tf ;|f]tsf] cefjn] o:tf] k|fyldlss/0f ug]{ sfo{ 
;Dej gx'g klg ;S5 .

;'wf/sfo{sf] of]hgf–th'{df / sfof{Gjogsf nflu cfjZostf;+u d]n  vfg]  k|b"if0f tyf k|b"if0fsf 
sf/s 36gf nfO{ 5f]6s/Ldf a0f{g ul/g' k5{ . To; kl5 k|:tfljt sfo{x¿ / df}h"bf lgoGq0f–ljlwdf 
;'wf/ u/]kl5 jf gofF lgoGq0f–ljlw ckgfOP kl5 kl/jt{g x'g] cj:yfjf/]df n]Vg'xf];\ . of]hgf 
sfof{Gjogsf] nflu lhDd]jf/ JolQm jf ;+:yf, k'/f ul/g] ;dofjlw / cg'dflgt nfut :ki6 pNn]v 
u/L sfo{of]hgf agfpg' k5{ . 

;'wf/ sfo{sf] of]hgf–th'{df ubf{ lgoGq0f–ljlwx¿nfO{ bL3{sfnLg ?kdf dfq g;f]r]/ cNksfnLg 
sfo{of]hgf agfpg' klg h?/L 5 . t'?Gt jf s]xL ;dokl5 ;DkGg ug{ ;lsg] ljsNkx¿ klg ;d]6g' 
k5{ . sfo{of]hgfnfO k|i6 sfof{Gjog tflnsf agfO r/0fa4 ?kdf sfof{Gjog ug{' k5{ . clgdfq 
vfg]kfgL ;'/Iff of]hgf sfof{Gjogn] kfgLsf] u'0f::t/ ;'wf/df ;3fp k'¥ofpF5 .

*=$ vfg]kfgL u'0f:t/ ;'wf/sf] nfflu ul/g] lqmofsnfkx¿

kfgLsf] >f]t If]qb]lv pkef]Qmfsf] d'v;Dd kfgLsf] u'0f:t/ x|f; x'g glbg b]xfosf lqmofsnfkx¿ 
ug'{ kb{5 . oL lqmofsnfkx¿sf] p2]Zo kfgLsf] ;|f]tdf k|b"if0f Go"gLs/0f ug]{, kfgL k|zf]wg k|lqmofdf 
k|b"if0f 36fpg] jf x6fpg] tyf kfgL pTkfbg, e08f/0f, ljt/0f tyf k|of]u ubf{ k|b"if0faf6 arfpg] 
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x'G5 . vfg]kfgL u'0f:t/ ;'wf/ ug{ / lg/Gt/ ;'/lIft vfg]kfgLsf] ;'lglZrttf ug{sf] nflu k|0ffnLx¿df  
ckgfpg' kg]{ lqmofsnfkx¿M 

 ;]jf ;+rfng eO/x]sf t/ vfg]kfgL ;'/Iff of]hgf nfu" gu/]sf ;a} k|0ffnLx¿n] % jif{leq 
vfg]kfgL ;'/Iff of]hgf nfu" u/L ;Sg' kg]{ 5 .

 o;/L vfg]kfgL ;'/Iff of]hgf nfu" u/L ;s]kl5 ;f]sf] ;'wf/ of]hgfdf cf}+NofOPsf ;a} 
;'wf/ sfo{x¿, cfjZostf cg';f/ kfgL k|zf]wg k|0ffnLsf] lasf; lgdf0f{ vfg]kfgL 
;'/Iff of]hgfaf6 l;kmfl/; ePsf] ;do leq u/L ;Sg' kg]{5 . ;a} k|zf]wg O{sfO{x¿sf] 
;kmn ;+rfngsf] nflu tflnd / :t/Lo ;+rfng k|lqmofx¿ (Standard Operating 
Procedures-SOP) sf] ;d]t Aoa:yf ldnfpg' kb{5 .

 ;]jf k|bfosn] ;]jfu|fxLx¿nfO{ vfg]kfgLsf] k|of]u ljGb'df ul/g] pkrf/ jf 3/fozL 
k|zf]wgsf] af/]df ;r]tgf hufpg' kb{5 . 

 ;]jf k|bfosx¿n] ;x/L If]qsf k|0ffnLx¿df dlxgfsf] ! k6s / u|fdL0f If]qsf k|0ffnLx¿df  
jif{sf] # k6s kfgLsf] u'0f:t/af/] tYofÍx¿ ;fj{hlgs ug'{sf ;fy} lgodg lgsfodf 
k7fpg' kg]{5 .

 n]vfhf]vf -kl/If0f_ ubf{ ;af{lws c+s kfpg] k|To]s k|b]zsf !÷! k|0ffnLx¿nfO{ k'/:s[t 
ug]{ / sdL sdhf]/Lx¿ b]lvPsf k|0ffnLx¿df ;'wf/ ;DjlGw k/fdz{ lbg' kb{5 . 

 ;]af k|bfosx¿n] cfkm\gf] k|0ffnLsf] vfg]kfgL ;'/Iff of]hgfsf]  k'g/fanf]sg tyf ;ldIff 
cfkm}+ aflif{s ¿kdf ug]{ 5g\ .

 vfg]kfgL k|0ffnLx¿df ;/;kmfO{ lg/LIf0f (Sanitary Inspection) nfO{ vfg]kfgL ;'/Iff 
of]hgf sfof{Gjogsf] Pp6f ;fwgsf] ¿kdf c+lusf/ ug{ ;lsg] 5 .

 ;/;kmfO lg/LIf0f ubf{ ca:yf x]/L kfgLsf] >f]t / cf;kf;sf] If]q, kfgL k|zf/0f nfOg, 
kfgL k|zf]wg s]Gb|, kfgL kf]v/L, kfgL lat/0f nfOg, kfOk nfOgdf Go"g rfk ePsf :yfg, 
kfOk nfOgdf laz]if k|sf/sf hf]gL{x¿ ePsf :yfg, lat/0f nfOgdf lghL wf/f h8fg 
ePsf] :yfg, kDk 3/ / k|0ffnL laz]ifdf cfjZostf cg'¿k cGo :yfgx¿ 5gf}6 ug'{ 
kb{5 . ;fy} cg'udg, k|lta]bg / tYofÍ hfFRg] ca:yf tyf lat/0f k|0ffnLsf] Joj:yfkg, 
;+rfngsf] ca:yfnfO{ klg lg/LIf0f tyf canf]sg ug'{ kb{5 . o;sf] nflu ljleGg 
;+/rgfx¿ tyf k|0ffnL lkR5] ;/;kmfO lg/LIf0f kmf/fd (Sanitary Inspection Form) 
agfpg ;lsG5 . h:t}M kfgL kf]v/Lsf] ;/;kmfO lg/LIf0f ug{sf] nflu gd'gf kmf/fd cg';"lr 
^ df k|:t't ul/Psf] 5 .

 ;]jf k|bfosx¿n] cfcfkm\gf] vfg]kfgL ;'/Iff of]hgfsf] aflif{s ¿kdf ;ldIff, k'g/fanf]sg 
tyf cfjZos kl/dfh{g ug'{ kb{5 .
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*=% /fli6«o vfg]kfgL u'0f:t/ dfkb08–@))%

x/]s ;]jf k|bfos -cfk"lt{stf{_ cyf{t\ pkef]Qmf ;+:yfn] /fli6«o vfg]kfgL u'0f:t/ dfkb08—@))% 
cfˆgf] k|of]uzfnf /fVg], To;n] tf]s]sf u'0f:t/ kf/fldlgx¿ tf]lsPsf] ;do / cGt/fndf k/LIf0f 
ug]{, clen]v /fVg] h:tf s'/fx¿df oy]i6 Wofg k'/\ofpg h?/L 5 . ;'/lIft kfgL pkef]u ug{ kfpg] 
cfd gfu/Lssf] ;+j}wflgs xs -df}lns xs_ ePsf]n]] pkef]Qmfx¿nfO{ kof{Kt / ;'/lIft kfgL 
pknAw u/fpg] p2]Zosf] nflu k|0ffnLsf] lgoldt ;+rfng / ;+ef/ r/0fdf /fli6«o vfg]kfgL u'0f:t/ 
dfkb08—@))% / g]kfn ;/sf/n] tf]s]sf] ;]jf:t/ sfof{Gjog ug{ cfk"lt{stf{x¿ k|ltj¢ x'g' 
kb{5 . vfg]kfgL u'0f:t/ cg'udg af/] cg';"rLx¿df ;+nUg kmf/d g+= * x]g'{xf]nf . 
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cWofo—(

(= kfOk nfOg dd{t

(=! e"ldsf

vfg]kfgL cfk"lt{stf{ ;+:yf -pkef]Qmf ;+:yf_ n] kfOk nfOgx¿ -k|;f/0f nfOg, ljt/0f nfOgx¿, 
lghL sg]S;gx¿_ /fd|/L r':t b'?:t /fvL k|0ffnLdf pko'Qm k|];/ / jxfjdf kfgL k7fpg' kb{5 . 
o;sf] nflu Iflt ePsf -6'6km'6 ePsf, Jns ePsf cflb_ kfOkx¿sf] dd{t u/L r'xfj6 gx'g] / 
kfOk nfOg gelTsg] -break down gx'g]_ Joj:yf ldnfpg' kb{5 .

(=@ kfOk nfOg sfd ug{ g;Sg] -failure x'g]_ ljljw sf/0fx¿ -sdhf]/Lx¿_ M

sf/0fx¿ M

(=@=! kfOkx¿sf] e08f/g / cf];f/ k|;f/ ubf{ x'g] c;/x¿

 kfOkx¿ 9'jfgL ubf{ x'g] Ifltx¿

 kfOkx¿sf] leQf]x¿df x'g] Ifltx¿

 nf]l8Ë cgnf]l8Ëdf x'g] c;fjwfgLx¿

 k|lts"n jftfj/0fLo cj:yfn] lvOg] cj:yfx¿ 

(=@=@ kfOkx¿sf] h8fg ubf{ x'g] sdhf]/Lx¿

 kfOk h8fg pko'Qm gx'g'

 kfOkx¿sf] a]8 -pipe bedding_ pko'Qm gx'g'

 kfOk 6]«Gr -vfN8f]_ /fd|/L gk'l/g'

 df6f] lkmlnË /fd|/L gul/g'

 kfOk 6]«Grdf dflyaf6 al9 jf]em cfpg' 

 df6f] lkmlnË ubf{ ljGb' jf]em -point loads_ kg'{ 

(=@=# kfOkx¿ hf]8\bf hf]gL{df x'g] sdhf]/Lx¿

 q'l6k"0f{ ;fdfu|L k|of]u u/L hf]8\g' 

 Knfl:6s kfOkx¿ hf]8\bf al9 tfkqmdsf] sf/0f al9 kUng' 

 kfOk hf]gL{sf dxTjk"0f{ ;fdfu|Lx¿ /a/ Uof:s]6 -rubber gasket_, l;;f -lead_ 
jf ;s]6x¿ l:nk vfg'
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(=@=$ df6f]sf] k|s[ltn] ubf{ x'g] Iflt

 kfOksf] aflx/L leQfx¿ lvofpg] -corrosive_ k|s[ltsf] df6f]

 ljifd df};dL cj:yfx¿ M cToflws hf8f], cToflws udL{n] df6f] -hu x'g] 
tGsg], v'Drg] k|lqmof_

 hudf e"ldut kfgLsf] ;tx / lr:ofg -moisture_ df x'g] kl/jt{gx¿ 

(=@=% cGo ljljw sf/0fx¿

 kfOk k/LIf0f ubf{ cTolws rfk k|of]u x'g'

 cfqmds kfgLsf] sf/0f kfOksf] leqL ;tx lvOg'

 kfOkx¿sf] leqL tyf jflx/L efusf sf]l6Ë -coating_, k]lG6Ë -paintings_ 
lvOg' 

 cGo o:t} k|s[ltsf sf/0fx¿

kfOk nfOg dd{t ubf{ slxn] sfxL+ kfOkdf kfgL l/TofO{ -dry repair_ ug'{ kg]{ x'G5, 
eg] slxn] sflxF kfgL e/L ePsf] cj:yfdf klg dd{t -wet repair_ ug'{ kg]{ x'G5 .  
;fdfGotofM ;;fgf sdhf]/Lx¿ kfgL gl/TofO ug{ ;lsG5 eg] 7"nf dd{tx¿sf] nflu kfgL 
l/Tofpg' kg]{ cj:yf g} ;[hgf x'G5 . kfgL l/TofpFbf ;]jf cj?Wb x'g] cj:yf ;[hgf x'G5 . 
o;sf] o:tf] cj:yfdf pkef]Qmfx¿nfO{ cu|Ld hfgsf/L u/fpg' kb{5 . 

(=@=^ ljleGg k|sf/sf dd{t ug]{ tl/sfx¿

cfof]hgfx¿df Ductile Iron (DI), :6Ln kfOkx¿ -steel pipes_ / Knfl:6s kfOkx¿ 
k|of]u ul/g] k|rng /x]sf]n] tL kfOkx¿ dd{t ug]{ tl/sfx¿ tn tflnsfx¿df k|:t't 
ul/Psf] 5 . 

(=! l8=cfO= kfOk dd{t ug]{ tl/sf 

q'6Lx¿ ;Rofpg] sfd dd{t

Hff]gL{df km]n ePsf] Hf]gL{ 9fSg] jf kfOk 
;]S;g÷hf]gL{ x6fpg]

:k]zn hf]gL{ SnfDk h8fg ug]{, b'O sKn/ 
h8fg jf kfOk ;]S;g gofF agfpg]

w]/} Kjfnx¿ ePsf] kfOk ;]S;g x6fpg] b'O sf]Kn/ / gofF kfOk ;]S;g h8fg

8S6fOn km]n ePsf] kfOk ;]S;g x6fpg] b'O sKnf/ / gofF kfOk h8fg

7fpF 7fpFdf Kjfnx¿ Kjfnx¿ 6fNg] sf]nf/ jf SnfDk dd{t

/j/ Uof:s]6 km'6]sf] km'6]sf] Uof:s]6 lemSg] gofF Uof:s]6 nufO{ hf]gL{ dd{t 
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(=@ :6Ln kfOkx¿ dd{t ug]{ tl/sf

q'6Lx¿ ;Rofpg] sfd dd{t

kfOk w]/} 7fpFdf Kjfn k/]sf] kfOk ;]S;g x6fpg] gofF kfOk s]S;g h8fg
h]gL{x¿ km]n ePsf] kfOk ;]S;g x6fpg] jf 

hf]gLx¿ 9fSg]
gofF kfOk ;]S;g h8fg jf :k]zn 
hf]gL{ SnfDkaf6 dd{t

slx+ slx+ kfOk ;]S;gdf 
Kjfnx¿

Kjfnx¿ aGb ug]{ Kofr 6fNg] j]lN8Ëaf6

(=# Knfli6s kfOkx¿ dd{t ug]{ tl/sf

q'6Lx¿ ;Rofpg] sfd dd{t
kfOkx¿ rfF8} efFlrg] efFlrPsf] kfOk s]S;g x6fpg] gofF kfOk ;]S;g h8fg 
kfOk km'6\g] km'6]sf] kfOk x6fpg] gofF kfOk ;]S;g h8fg ug]{
Hf]gL{ km]n ePsf] Hf]gL{ sf6]/ kmfNg] gofF kfOk ;]S;gaf6 j]lN8Ë ug]{
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cWofo—!)

!)= kfgL ld6/ -Water Meter_

!)=! kfgL ld6/ (Water Meter)

s'g} kfOk, wf/f jf lgsf;af6 k|jfx ePsf] kfgLsf] kl/df0f dfkg (Measurement) u/L kl~hs[t 
(Registration) ug]{ pks/0fnfO{ kfgL ld6/ elgG5 . ;fdfGotof, pkef]Qmf jf u|fxssf] wf/faf6 
pknAw u/fOPsf] kfgLsf] kl/df0f olsg u/L dx;'n lgwf{/0f ug{ o;sf] k|of]u ul/G5 / af]nrfndf 
w/]n' kfgL ld6/ (Domestic/Residential Water Meter) elgG5 . 

!)=@ kfgL ld6/ h8fg ug{'sf] p2]Zo (Objectives of Water Metering)

s_ kfgLsf] vkt sd ug{fn] ;|f]tsf] bf]xg sd x'gu} jftfj/0fsf] ;+/If0f ug{ ;3fpF5 — 
jftfj/0fLo p2]Zo .

v_ kfgLsf] vkt sd x'Fbf phf{ / /;fog vr{df sdL x'G5, -;fy} vfg]kfgL k|0ffnLsf] 
la:tf/sf] sfd k5fl8 ws]N5 . — cfly{s p2]Zo .

u_ kfgL ld6/ h8fg u/]kl5 kfgLsf] vktdf s]lx art x'g] x'gfn] ;a}df ;dfg'kflts 
lat/0f x'G5 / @$ ;} 3+6f kfgL lat/0f ug{ ;3fp k'U5 . 

3_ kfgL ljt/0f k|0ffnLdf r'xfj6 Go"g u5{ / pN6f] axfj /f]Sb5 — k|flalws p2]Zo .

ª_ ;]jfsf] cg'kftdf lagf e]befj /fhZj ;+sng ul/G5  — ;fdflhs p2]Zo .

!)=# kfgL ld6/sf] lsl;d (Types of Water Meter)

kfgLsf] kl/df0f gfKg] ljlwsf] cfwf/df kfgLsf] ld6/ ltg lsl;ddf laefhg ul/Psf] 5 .

!= e]nf]l;6L 6fOk (Velocity Type)

 s_ l;Fun h]6 (Single Jet)

 v_ dlN6 h]6 (Multi jet)

@= ef]n'd]l6\s 6fOk (Volumetric Type)

 s_ 3'Dg] ÷sDkg x'g] lk:6go'Qm ( Rotary/Oscillating Piston)

 v_ otf plt xlNng] l8:so'Qm (Nutating Disc)

#_ :df6{ kfgL ld6/ (Smart Water Meter)

 s_ cN6\f;f]lgs (Ultrasonic)

 v_ On]S6«f]DofUg]l6s (Electromagnetic)
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g]kfndf vfg]kfgLsf lghL wf/fx¿df e]nf]l;6L jf ef]n'd]l6\s 6fOksf kfgL ld6/x¿ k|of]u 
x'G5g\ .

!)=$ ld6/sf d'Vo c+ux¿

ld6/sf d'Vo tLg c+ux¿ x'G5g\ / ltgn] lgDg sfdx¿ ub{5g\ M

s_ dfkg sIf (Measurement Chamber)M o;leqaf6 au]sf] kfgLsf] kl/df0fnfO{ ;+j]bs 
(Sensor) åf/f ;+s]tdf kl/0ft u/L d]sflgsn, On]lS6«sn jf On]S6«f]lgs Calculator lt/ 
k|zf/0f u5{ .

v_ Sofns'n]6/ (Calculator)M dfkg sIfaf6 k|fKt ePsf] ;+s]tnfO{ u|x0f u5{ / :d[lt 
(Memory) df ;+ro ub{5 .

u_ ;"rs oGq (Indicator)M gfkLsf] kl/df0fnfO{ b]vfpF5 - Display u5{ .

!)=% kfgL ld6/sf c+ux¿ (Components of Water Meter)

s_ e]nf]l;6L 6fOk ld6/sf c+ux¿ -Components of Velocity Type Water Meter)

v_ ef]n'd]l6«s 6fOk ld6/sf c+ux¿ -Components of Volumetric Type Water Meter)

u_ :df6{ kfgL ld6/ (Smart Water Meter)

:df6{ kfgL ld6/n] kfgLsf] kl/df0f dfkg u/L kl~hs[t ug'{sf] ;fy} k|zf/0f klg ub{5 . 
k/+k/fut ld6/ l/l8ª ug{ h8fg u/LPs} :yfgdf k'Ug'kb{5 eg] :df6{ ld6/ k|of]u u/]df 
pkef]Qmf jf sfof{non] 6f9}af6 l/l8ª (Remote Reading) ug{ ;lsG5 ;fy} x¿ 
hfgsf/L klg kfpg ;Sb5g\ . vf;df :df6{ kfgL ld6/df kl/df0f dfkgsf] ;fy} 8f6f 

lrq g+= !$ e]nfl;6L ld6/ .
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ljZn]if0f (Data processing) / a]tf/sf] k|zf/0f (Wireless Transmission) 
k|0ffnLx¿ klg ;lDdlnt x'G5 .

xfn AMR cyjf Automatic Meter Reading k|0ffnL / AMI cyjf Advanced 
Metering Infrastructure k|ljlwcg';f/ :df6{ ld6/x¿sf] k|of]u ul/Psf 5g\ .

AMR k|ljlwdf pkef]Qmfsf] wf/fdf h8fg ul/Psf] ld6/sf] ljj/0f sfof{non] Pstlk{m k|fKt ub{5 
eg] AMI k|ljlwdf pkef]Qmf / sfof{nosf] aLrdf b'O{ tlk{m ;Dks{ :yfkgf x'G5 .

:df6{ kfgL ld6/sf ljz]iftfx¿ (Specialties of Smart Water Meters) 
s_ rNg] k"hf{ (Moving Parts) gePsf]n] lvOFb}g .
v_ kfgLsf] wldnf]kgfn] c;/ ub}{g .

lrq g+= !^ :df6{ ld6/ .

lrq g+= !% ef]n'd]l6«s ld6/ .
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u_ kfgLsf] k|]z/ x|f; (Pressure Loss) sd x'G5 .
3_ ;+ef/sf] cfjZostf sd kb{5 .
ª_ sd axfjdf klg k|efjsf/L /xG5 .
r_ a9L axfjdf klg l6sfp x'G5 .

5_ ljleGg :yfgdf ;KnfO{ e}/x]sf] kfgLsf] kl/df0f / pkef]Qmfsf] ld6/df r9]sf] c+s Ps}   
:yfgaf6 Ps}kN6 t'?Gt yfxf kfOg] x'Fbf kfOkaf6 sxfF / slt kfgL axfj eO/x]sf] 5 jf 
r'xfj6 e}/x]sf]5 jf rf]/L e}/x]sf]5 yfxf kfpg ;lsG5 .

h_ ld6/ l/l8ª ug{ pkef]Qmf÷u|fxssf] 3/ 3/df hfg' gkg]{{ / l56f] 5l/tf] kfgLsf] vkt / 
dxz'nsf] x/lx;fj ug{ ;lsg] x'Fbf yf]/} hgzlQmn] w]/} ;+Vofsf ld6/sf] Joa:yfkg ug{ 
;lsG5 .

!)=^ 3/]n' kfgL ld6/sf] k|flalws ljlzli6 
(Technical Specifi cation of Domestic Water Meter)

s_ ld6/sf] lsl;d M  ef]n'd]l6\s÷e]nf]l;6L

v_ ld6/sf] ;fOh M !% ldld, @) ldld

u_ lgdf{0f a:t' M kfgL;Fu ;Dks{ x'g] k"hf{ non-toxic, non-contaminating 
and biological inert a:t'af6 ag]sf] x'g'k5{ / ;Dk"0f{ efu lvof gnfUg] a:t'af6 
ag]sf] jf n]k nufOPsf] x'g'k5{ .

 Nominal Working Pressure: 10 kg/cm2/Test Pressure 21 kg/cm2

3_ lgdf{0f / cfsf/ M ;fdfGotof ! ln= b]lv ((((=(( ln= ;Dd gfkL ug{ ldNg] Dry-Dial 
or Wet-Dial or Wet Liquid Seild Dial.

ª_ ld6/sf] Ifdtf / k|efjsfl/tf M

 Class B : Go"gtd #) ln÷306f clwstd #))) ln÷306f;Dd 

 Class C : Go"gtd !% ln÷306fb]lv clwstd #))) ln÷306f;Dd

lrq g+= !& :jrflnt ld6/ l/l8ª k|0ffnL .
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 Go"gtd axfjdf ± % k|=z= / clwstd axfjdf ± @ k|=z=

r_ lrGx (Marking) :

 ld6/df lgDg lrGx jf cIf/ :yfoL¿kdf c+lst x'gk5{ M

 (i) Manufacturer’s Name or Trade Mark

 (ii) Model No.

 (iii) Serial number

 (iv) Nominal size of meter

 (v) Direction of fl ow of water on both sides of the meter

!)=& kfgL ld6/L·sf] ;kmntf (Success of Water Metering)

 s_ pko'Qm ld6/sf] 5gf}6 (Selection of appropriate meter)

 v_ ld6/sf] zxL h8fg (Proper installation of meter)

 u_ ld6/sf] plrt ;+ef/ (Maintenance and calibration of meter)

 3_ ld6/ l/l8Ësf] k|ltj]bg lbg' (Reporting of meter readings)

 ª_ ld6/sf] ljz'4tfsf] 58\s] hfFr (Random verifi cation of meter accuracy)

!)=* pko'Qm kfgL ld6/sf] 5gf}6 (Selection of Appropriate Water Meter)

s_ kof{Kt ljz'4tf (Accurecy) ePsf], h8fg / ;+ef/ ug{ ;lhnf] / ;:tf] x'gk5{ .

v_ kfgL gfKg] Ifdtf kof{Kt x'gk5{ ,kl/df0f ;+lrt (Accumulate) x'gk5{ / ;Rofpg g;lsg] 
(Reset) ug{ gldNg]_ x'gk5{ .

u_  ld6/df kfgL gl5g]{ / tf]8g g;lsg] (Waterproof and tamperproof) lzn ul/Psf] 
x'g'k5{ .

3_ gfkL ul/Psf] kfgLsf] kl/df0f c+sdf b]lvg] x'gk5{ .

!)=( ld6/sf] ;xL h8fg (Proper Installation of Water Meter)

s_ ld6/ h8fg ul/g] 7fpFdf ;lhn} k'Ug ;lsg], c+s k9\g ;lsg] / kfgLdf g8'Ag] x'gkb{5 .

v_  ld6/sf] Ogn]6 / cfp6n]6 b'a} tk{m eNj h8fg ug'{k5{ .

u_ ld6/df xfjf l5g{ g;Sg] / ;+w} kfgL /xg] u/L kfOk hf]8\g' k5{, afOkf; kfOk hf]8\g kfOFb}g .

3_ ;fdfGotof ld6/sf] cufl8 / k5fl8 l;wf kfOk x'gkb{5 h;sf] nDafO{ kfOksf] Jof;sf] 
qmdzM !) / % u'0ffsf] x'gkb{5 .
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ª_ ld6/df ;+s]t ul/Psf] lbzflt/ kfgL aUg] u/L ld6/ h8fg ug'k5{ / ld6/df 5}g eg] klg 
ld6/sf] k5fl8 clgjfo{ r]seNj h8fg ug'{k5{ . ld6/sf] c+s b]vfpg] 8fon dflylt/ x'g] 
u/L h8fg ug'{k5{ .

r_ ld6/nfO{ hf] s;}n] vf]Ng / lemSg g;Sg] u/L lzn ug'{k5{ .

!)=!) kfgL ld6/sf] ;+rfng (Operation of Water Meter)

s_ gofF jf dd{t kl5 ld6/nfO{ k|yd k6s ;+rfng ubf{ la:tf/} kfgL el/g lbO{ xfjf lgsfNg'k5{ .   
ld6/nfO{ ;'Vvfdf cyjf xfjfåf/f clws l:k8 (Overspeed) df ;+rfng ug{' x'Fb}g, l56f] 
lau|G5 .

v_ ld6/sf] clwstd axfj Ifdtfsf] (Maximum Flow Capacity) sf] %) k|=z= eGbf a9L 
axfjdf lg/Gt/ (Continuous) ;+rfng ug{' xF'b}g, l56f] lau|G5 .

u_ ld6l/Ë sfo{sf] ;kmntfsf] nflu] ;+ef/ / k|lt:yfkgsf] (Replacement ) of]hgfa4 / 
k|efjsf/L s'zn Joa:yfkgsf] cfjZostf k5{ . ld6/ lau|g'sf] ljleGg sf/0fx¿ x'g ;S5g\ 
h:t} — ljWj+z (Vandalism), b'3{6gf (Accedent), k|fs[lts k|sf]k (Natural Disaster) 
jf kfgLsf] u'0f:t/ (Water Quality) . sltko cj:yfdf ld6/ jf s'g} kf6{ k"hf{sf] t'?Gt 
k|lt:yfkg (Replacement) ug'{kg]{ x'G5 / sfof{nosf] e08f/df hu]8f x'g' kb{5 .

 ;fdfGotM kfgL ld6/sf] ;+ef/ sfo{ lgs} ;/n 5 . ;fdfGo /]vb]v g} kof{Kt x'G5 . ;dosf] 
vf; cGt/fndf ld6/nfO{ lg/LIf0f, kl/If0f ug{' k5{ . 

lrq g+= !* ;xL ld6/ h8fg tl/sf .
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 kfO{knfOgsf] ;+ef/, dd{t / lj:tf/ ubf{ cjflG5t a:t'x¿ ld6/df l5/]/ hfd ug{ ;S5 
/ kfgLsf] k|jfx /f]lsG5 . o;f] ePdf ld6/sf] 8\]g Knu jf hfln÷:6]g/ (strainer) ;kmf 
u/LxfNg'k5{ . ld6/g} vf]Ng'kg]{ u/L 6flnPsf] kl/l:yltdf dxTjk"0f{ pBf]u, c:ktfn h:tfF 
cljR5Gg kfgLsf] ;KnfO{ x'g' kg]{ pkef]Qmfsf] nfOgdf ;KnfO{ g/f]lsg] ug{ c:yfoL jf :yfoL 
afO{kf;sf] jf ;lhn} / zL3| h8fg ug{ ;lsg] ld6/sf] 7Ls nDafOsf] kfOksf] 6'qmfsf] 
aGbf]a:t ul/Psf] x'g'k5{ .

!)=!! :df6{ kfgL ld6/sf] ;+rfng, ;++ef/ 
(Operation, Maintenance of Smart Water Meters)

 :df6{ kfgL ld6/nfO{ ;+ef/ dd{tsf]] cfjZostf kb}{g . ;fdfGo ;/;kmfO{ / aflx/L k|efjaf6 
hf]ufO{/fv]df jiff}{+;Dd lg/Gt/ ;+rfng eO/xG5 . :df6{ ld6/x¿ Jofl6«af6 k|fKt x'g] phf{af6 
;+rfng x'G5g\ . oL Aofl6«x¿sf] sfof{jlw ^ jif{b]lv !% aif{;Dd x'G5 / gofF abNg'k5{ . 
!)—!% jif{ ;+rfng ePkl5 s]lx kf6{k"hf{x¿sf] sfo{ Ifdtfdf x|f; x'g] x'Fbf bIftf k|fKt 
k|fljlwsaf6 k"j{ ;"rs ;+ef/ (Predictive Maintenance) sf] cfjZostf k5{ .

!)=!@ kfgL ld6/sf] ;+ef/ ljlw (Maintenance Procedure of Water Meter)

 lgdf{tf sDkgLsf] lgb]{zfg';f/ ld6/sf] ;+ef/ s[of ug'{k5{ . ;fdfGotof of] lgDg r/0fx¿df  
ul/G5 M

 s_ ld6/ eGbf cufl8sf] :6k ss -eNj_ åf/f kfgLsf] ;KnfO aGb (Close) ug]{ . 

 v_ kOkaf6 ld6/ x6fpg] (Remove ug]{_ .

 u_ ld6/sf] aflx/L efu ;kmf ug]{ .

 3_ ld6/sf] lzn tf]8\g] (Breaking oif Seal) .

 ª_ ld6/nfO{ vf]Ng] (Dismantling of Meter) M s]l;ªsf] dflyNnf] / tNnf] efu, /lhi6/ 
/ ldhl/ª RofDa/ .

 r_ ;kmf ug]{ M afn'jfsf] a]un] (Sand Blasting) ; tf/sf] a'|;n] (Wire Brushing), 
xft}n] dfe]m/ (Hand Scrubbing) .

 5_ ld6/sf] Ogn]6 / cfp6n]6 tk{msf] r'8L (Threads) r]s ug]{ .

 h_ lvOPsf jf efFlrPsf kf6{ k"hf{ abnL (Replacement) ug]{ .

 em_ ld6/nfO{ k'gM h8fg÷aGb ug]{ (Reassembly of Meter) .

 `_ kl/If0f / dfkf+sg (Testing and Calibration) ug]{ .

 6_ ld6/nfO{ k'gM h8fg (Reinstallation) ug]{ .

 7_ ld6/nfO{ k'gM ;+rfng (Operate) ug]{ .



141vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

!)=!#  kfgLsf] ld6/ s;/L k9\g] < (How to Read Water Meter ?)

s_ kfgLsf] ld6/ ljleGg cfsf/ / lsl;dsf x'G5g\ 

v_ kfgLsf] ld6/sf] c+s Odometer elgg] afs;df b]lvG5 .

u_ kfgLsf] kl/df0f lsnf] ln6/df gflkG5 . ! lsnf] ln6/df !))) ln6/ x'G5 f

3_  ld6/sf] Odometer k9 Û

 sfnf] /Ëdf n]lvPsf] lsnf] ln6/ / /ftf] /Ëdf n]lvPsf] bzdnj xf] . o; lrqdf b]lvg] 
ld6/sf] l/l8Ë %$(=) lsnf] ln6/ xf] . k|To]s !) o'lg6 /ftf] c+sn] sfnf] c+ssf] ! o'lg6 
hgfpF5 . 

!)=!$ kfgL ld6/ ;+rfngdf x'g] sl7gfO{x¿ (Operating Diffi  culties of Water Meters)

s_ /lh:6/ aGb x'G5 (Register Stops)M kmf]x/ eP/ 6flnPsf] jf :q"m jf luo/x¿ n"h 
ePsf] x'g ;S5 . ;dfGo ;kmfO / :q"m 6fO6 u/LlbP k'U5 .

v_ kl/df0f a9L b]vfpF5 (Overregisters): kfgLdf xfjf ldl:;Psf] jf ld6/leq r'g 

lrq g+= !* ld6/ k9\g] tl/sf .
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(Scale) hd]sf]n] x'g;S5 . ld6/sf] cufl8 xfjf lg:sg] eNj (Air Release Valve) 
h8fg ug]{ / kfgLsf] u'0f:t/ ;wf/ ug'{k5{ .

u_ kl/df0f 36L b]vfpF5 (Underregisters): kmf]x/ eP/ 6flnPsf] jf kf6{k"hf{x¿ lvOPsf] 
x'g;S5 . ld6/ vf]n]/ ;kmf ug]{ / g;lRrPdf  sfo{zfnfdf dd{t ug{ k7fpg] .

3_ 8fon a]9+un] rN5 (Travels Roughly): luo/x¿ lvOPsf] jf Ps csf{l;t gldn]sf] 
x'g;S5 . luo/nfO{ ldnfpg] (Adjust) jf abNg' k5{ .

ª_ kfgL r'lxG5 (Leakage) x'G5 M Uof;s]6df v/faL jf k|]z/ / tfkqmd;Fu gldn]sf] x'g;S5 . 
Uof;s]6 abNg'k5{ . 

!)=!% kfgL ld6/sf] kl/If0f / dfkfs+g (Testing and Calibration of Water Meter)

 k|of]uzfnfdf ld6/sf] k|]z/ / laz'4tfsf] (Pressure and Accuracy) kl/If0f ul/g] 
pks/0fnfO{ kl/If0f a]Gr (Test Bench) elgG5 . pkef]Qmf÷u|fxssf] wf/fdf gofF ld6/ 
h8fg ug'{ cufl8 k|To]s ld6/sf] ljz'4tf (Accuracy) kl/If0f ug'{k5{ . 6]i6 a]Gr ;lxtsf] 
sfo{zfnf pknAw gePdf sfo{If]qdf kl/If0f ug'{kg]{ x'G5 hxfF dfkgsf] nflu kof{Kt kfgL 
/ kfgL ;+sng / dfkg ug]{ 6+ls gx'g ;S5 . o:tf] cj:yfdf dfkfs+g u/L;lsPsf] d'Vo 
ld6/ (Already Calibrated Master Meter) ;Fu gofF ld6/-x¿_nfO{ k+lQmdf h8fg u/L 
(Series Connection) ltgLx¿af6 kfgL k|afx u/L ld6/n] c+lst u/]sf] kfgLsf] kl/df0f 
bfFh]/ ljz'4tf olsg ug{ ;lsG5 .

!)=!^ kfgL ld6/sf] k|lt:yfkg (Replacement of Water Meter)

 kfgL ld6/sf] pkof]uL cfo' slt x'G5 eGg] k|Zgsf] pQ/ lbg ;lhnf] 5}g . ld6/ k|of]u ul/Psf] 
cjwL a9\b} hfFbf o;sf kf6{k"hf{x¿ l3l:;P/ jf lvOP/ dfkgsf] ljz'4tfdf x|f; cfFp5 / 
pkef]Qmf jf ;KnfOstf{ dWo] of}6fsf] jf b'a}nfO{ xflg x'g ;S5 . kfgL ld6/sf] pRrtd ;]jf 
cjwL (Optimum Service Life_ k|rlnt kfgL dx;'n b/, ld6/ lvOg] -/ dfkgdf x'g] 
36a9_ b/, ;+ef/ d/Ddtdf nfUg] vr{, Jofh / d'b|f:kmLltsf] b/ (Infl etion and Discount 
Rates) cflbdf e/ kb{5 . To;}n] k|of]u eO/x]sf] ld6/sf] k|lt:yfkgsf] cjlw ls6\g 
;lhnf] 5}g .

 ;fdfGotM ;xL k|of]u / lgoldt ;+ef/ dd{t ul/Psf] kfgL ld6/sf] pkof]uL cfo' !%—@) jif{ 
x'g;S5 . pkef]Qmfx¿sf] wf/fdf k|of]u ul/g] cfwf OlGr Jof;sf kfgL ld6/x¿ sfo{qmd agfO{ 
k|To]s !)—!) jif{df kl/If0f u/L pkof]uL lz4 gb]lvPdf k|lt:yfkg ug{ ;lsg]5 .
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cWofo—!!

!!= kfgL ljn / To;sf] ;+sng

vfg]kfgL cfk"lt{ ;+:yfx¿sf] cfly{s Joj:yfkgdf kfgL dx;'n lgwf{/0f -Water tariff  setting_ 
;+/rgf, kfgLsf] ljn agfpg] sfd / ljnaf6 ;+slnt cfDbfgLn] Psbd} dxTjk"0f{ e"ldsf v]Nb5g\ . 
log} s'/fx¿af6 ;d]t ;+:yfx¿sf] cfly{s lbuf]kgf xfl;n ug{ ;lsG5 .

!!=! dx;'n lgwf{/0f 

kfgL dx;'n lgwf{/0f u/L /xFbf tnsf vr{x¿ wfGg] u/L ljrf/ k'/\ofpg' kb{5 . 

 ;+rfng vr{x¿ -hgzlQm, ljB't zlQm, /f;folgs kbfy{x¿, lgoldt ;+ef/ ;+rfng / 
dd{t cflb vr{x¿_ 

 z'¿ nufgLsf] p7\tL -k|0ffnL lgdf{0fdf nfu]sf] k"FhL nufnL p7fpg]_

 k|0ffnLsf] x|f; s§Ljfkt x'g] cjd'Nog 

 C0f lkmtf{ vr{ -C0fsf] ;fFjf / Jofh ;lxt lglZrt cjlw leq lkmtf{ ug'{ kg]{ /sd_

 ;Dkltx¿sf] -;+/rgf, pks/0f cflbsf]_ k|lt:yfkgf vr{x¿ 

 k|0ffnL ;'wf/ lj:tf/df nfUg] vr{x¿

 pkef]Qmf ;+:yfsf] cGo ;fdflhs pQ/bfloTj ;DaGwL vr{x¿

 o:t} k|s[ltsf cGo vr{x¿ -lgDg :t/sf ;d'bfonfO{ ;xof]u_

dx;'n ;+/rgf lglZrt ;dosf] nflu tf]lsPsf] x'g' kb{5 / ;do ;dodf ;+zf]wg x'g h?/L 5 . 
lglZrt cjlw kl5 d"Noa[l¢sf] cfwf/df :jt M dx;'ndf j[l¢ ug{ ;lsg] Joj:yfsf] nflu 
;+:yfx¿ ;r]t /xg' kb{5 . kfgL dx;'n ;:tf] u/L ;+:yfsf] r'gfjdf ;kmntf k|fKt ug]{ kl/kf6Ln] 
Ifl0fs JolStut ;kmntf xfl;n ePtf klg cGttf]uTjf k|0ffnL -;+:yf_ nfO{ cfly{s¿kn] 
3/f;foL agfpg] ;+efjgf k|jn /xG5 . dx;'n lgwf{/0f ubf{ ;+:yfn] vfg]kfgLsf] cnjf lb;f 
lk;fj hGo n]bf] Joj:yfkg jf cGo kmf]x/ d}nf Joj:yfkg ug]{ u/]df tL ;]jfx¿ jfkt klg kfgL 
dx;'nsf] lglZrt k|ltzt yk u/L dx;'n lgwf{/0f ug{ kb{5 . 

!!=@ pkef]Qmfx¿sf] auL{s/0f 

;+:yfsf] ;]jf If]q leq ljleGg k|of]hgsf] nflu pkef]Qmfx¿n] kfgL k|of]u ub{5g\ . h:t} M

 3/fo;L

 Jofj;flos -xf]6]n, pBf]u, Jofkf/–Joj;fo cflb_

 ;+:yfut -;/sf/L lgsfox¿, z}lIfs ;+:yfx¿ cflb_

 yf]s pkef]u 
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oL pkef]Qmfx¿dWo] 3/fo;L k|of]hgsf] nflu ;a}eGbf k|fyldstf / ;x'lnot lbO kfgL dx;'n 
lgwf{/0f ug'{ kb{5 . lsgls 3/fo;L k|of]hg dfgj :jf:Yo ;Fu k|ToIf ;DaGw /fVb5 . ;fdfGotof 
3/fo;L k|of]hgsf] nflu !÷@ OGrsf] wf/f sg]S;g lbOg] k|rng 5 eg] cGo pkef]Qmfx¿n] cfˆgf] 
cfjZostf x]/L 7"nf] Ifdtfsf] sg]S;g lng ;S5g\ . t/ kfgL cfk"lt{stf{ ;+:yfx¿n] cfˆgf] 
l8hfOg / IfdtfnfO{ dWogh/ /fVg' kb{5 . 

!!=# kfgL dx;'n -z'Ns_ nufpg] tl/sfx¿ 

k|0ffnLx¿df kfgL dx;'n nufpg] @ j6f dfq ljsNkx¿ pko'Qm 5g\ .

klxnf]

-s_ ld6/sf] dfWodaf6

 ld6/ l/l8Ë cg';f/sf] jf:tfjljs kfgL vkt 

 tf]lsPsf] Go'gtd z'Ns 

-v_ ld6/ lagf 

 tf]lsPsf] z'Ns k|lt dlxgf k|lt 3/

 tf]lsPsf] z'Ns k|lt dlxgf k|lt wf/f -lghL jf ;fd'bflos_ 

k|0ffnLx¿df ;s];Dd w]/} ld6/ hl8t wf/fx¿ lbg' kb{5,h;n] kfgLsf] ;b'kof]u x'g'sf] ;fy} kfgL 
dx;'naf6 ;+:yfsf] cfDbfgL -revenue generation_ df d2t k'uf];\ .

!!=$ kfgLsf] lan p7fpg] k|lqmof 

kfgL lan p7fpgsf] nflu tnsf r/0fx¿ kf/ ug{' kb{5 .

 ld6/ l/l8Ë ug]{ -ld6/ h8fg ePsf]df_

 ld6/ l/l8Ësf] cfwf/df ljn agfpg]

 pkef]Qmfx¿n] ljn cg';f/ dx;'n ltg]{

 ljn pkef]QmfnfO{ pknAw u/fpg]

 lt/]sf ljnx¿ cw{s§L ljlnË zfvfdf ;'/lIft /fVg]

 ljnaf6 k|fKt cfDbfgLsf] n]vf /fVg] 

ljlnË k|0ffnLnfO{ k|efjsf/L / l56f] 5l/tf] agfpg k|0ffnLx¿df ;"rgf tyf sDKo'6/ k|ljlwsf] 
;fy} df]jfOn k|ljlwnfO{ klg ckgfpg ;lsG5 . o;f] ubf{ ljn ;dod} e'QmfgL e} ;+:yfsf] cfDbfgL 
rfF8} k|fKt x'g'sf] ;fy} pkef]Qmfx¿nfO{ ;f] sfddf ;xhtf cfpF5, h;n] ubf{ pkef]Qmfx¿ ;dod} 
ljn ltg]{ k|j[lQ a9\5 – k|]/0ff lbG5 . ljlnË ;fdfGotdf dlxgf lkR5] ug{' kb{5 h;n] dfl;s 
dx;'n ;+sngdf 6]jf k'U5 . ;dod} ljn gltg]{ pkef]Qmfx¿af6 hl/jfgf jfkt yk lglZrt k|ltzt 
/sd lng] / clu|d kfgL ljn jfkt /sd a'emfpg] pkef]Qmfx¿nfO{ dx;'nsf] s]lx k|ltzt 5'6 
-Rebate_ lbg] k¢lt ckgfpg ;lsG5 .
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cWofo—!@

!@= kDk pks/0fx?

!@=! ;fdfGo kl/ro

vfg]kfgL cfof]hgfsf kDk pks/0fx¿ lgs} dxTjk"0f{ c+ux¿ x'g\ . ;+rfng qmddf oL pks/0fx¿ 
lvOg], lalu|g] / lakmn x'g] ;+efjgf k|jn x'G5 . vfg]kfgLsf] lat/0fdf clgoldttf x'gfsf] sf/0fx¿df 
kDk pks/0fx¿sf] lakmntf g} k|d'v x'g ;Sb5g\ . kDk pks/0fx¿sf] plrt 9+un] ;+rfng ug'{ tyf 
;dofg's"n ;+ef/ ug{' dxTjk"0f{ 5 . pko'Qm ;dodf ul/Psf] lg/LIf0f / ;+ef/ sfo{n] cfsl:ds 
lakmntfnfO{ /f]Sb5 . ;fy} pks/0fx¿sf] rngzLn k"hf{x¿sf] lvOg] qmdsf] lta|tfnfO{ /f]Sb5 / 
lg:s[o x'g af6 hf]ufpF5 . Joal:yt ¿kdf ;+ef/ ePdf pks/0fx¿sf] k|efjzLntf / sfo{sfndf 
j[l4 x'G5 tyf ;+rfng / ;+ef/ vr{ sd x'G5 . hu]8f kf6{k"hf{x¿sf] n]vf cBfjlws /fVbf ;+ef/ 
sfo{ ;/n x'G5 / cltl/Qm -standby_ pks/0fsf] Joj:yfn] ;+rfng cljlR5Gg x'G5 . :t/Lo 
pks/0fx¿sf] k|of]u ubf{ ;+ef/ vr{ sd x'G5 .

pko'Qm ;dodf pks/0fsf] gljs/0f / k|lt:yfkgsf] lgldQ kDk :6];gdf ;+rfng / ;+ef/ sfo{sf] 
cflen]v (Record) cBfalws /fVg' kb{5 / phf{ vktsf] lgoldt n]vf kl/If0f -Energy 
Audit_ ug'{ kb{5 . -cg';"rLx¿df ;+nUg kmf/d ! k|of]u ug'{ x'g_

pks/0fx¿sf] ;+rfng / ;+ef/ sfo{sf] cfn]v -Record_ df lgDg s'/fx¿ pNn]v x'g'kb{5M

!= pks/0f rfn' -START_ / aGb -STOP_ u/]sf] ;do .
@= laB'tsf] ltgj6} k]mhsf] lardf pknJw ef]N6 -Phase Voltage_= laB'tsf] ltgj6} k]mhn] 

vkt u/]sf] PlDko/ -Ampare_
$= pks/0f rfn' u/]sf] k6s -Frequency_
%= Eofs'd u]h -Vacuum Gauge_ / k|]z/ u]h -Pressure Gauge_ l/l8ª 
^= ljB'tLo df]6/sf] tfkqmd
&= kDk / df]6/sf] a]l/ªsf] tfkqmd
*= ;|f]t, l8k6o"jj]n jf 6+lsdf kfgLsf] n]en
(= kfgL axfj ld6/ -Flow Meter_ l/l8ª
!)=  pks/0fdf s'g} gf}nf] 36gf jf ;d:of ePdf ;f] sf] ljj/0f

!@=@ kDk :6];gsf c+ux¿ -cfjZosx¿_

kDk :6];gsf c+ux¿nfO{ lgDgfg';f/ ;d"xs[t ug{ ;lsG5 M

s_ kDk ug]{ oGqx¿

kDk tyf cGo oGqx¿ h:t}, eNjx¿, kfOkx¿, ljB'tLo d]f6/ tyf l:jr luo/x¿, s]a'n, 
6«fG;km/d/ / cGo ljB'tLo oGqx¿ .
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v_ ;xfos pks/0fx¿

!_ s'g} s'/fnfO{ dfly prfNg] pks/0f -Lifting Equipment_

@_ kfgLsf] r'6fO{ lgoGq0f ug]{ ;fwg -Water Hammer Control Device_ 

#_ kfgLsf] kl/df0f dfks pks/0f -Water Meter_

$_ l8hn h]g]/]6/ ;]6 -Diesel Generator Set_

u_ kDk :6];g

 !_ kfgLsf] d'xfg -Intake_, l6o"aj]n === cflb

 @_ kDk3/, h]g]/]6/ 3/

 #_ afFw jf gx/ -Pen-stock_, kfgL y'Gg] jf vf]Ng] 9f]sf -Gate_

!@=# kDksf lsl;dx¿

!_ ;]lG6\ˆo"mun kDk (Centrifugal Pump)

 @_ el6{sn 6jf{Og kDk (Vertical Turbine Pump)

 s_ cfon n'lj|s]6]8 (Oil Lubricated)

 v_ jf6/ n'lj|s]6]8 (Water Lubricated)

 #_ ;Ad/l;jn kDk (Submersible Pump)

 s_ e6L{sn af]/ xf]n (Vertical Borehole)

 v_ cf]kg j]n df]gf]Ans (Open Well Monobloc)

 $_ h]6 kDk (Jet Pump), :qm' kDk (Screw Pump)

 %_ /]l;k|f]s]l6ª kDk (Reciprocating Pump)

!@=$ kDk ;+rfng

!@=$=! kDk ;+rfng;DaGwL dxTjk"0f{ a'Fbfx¿

!_ kfgL lagf ;'vfdf kDk ;+rfng (Dry Run) x'g' xF'b}g .

@_ ;]lG6\ˆo"un kDk rfn' ug'{ cl3 Suction kfOkdf kfgL /fvL k|fOldª (Priming) 
ug'{k5{ .

#_ l;kmfl/; ul/Psf] If]q (Recommended Pressure/Head) leq dfq kDk 
;+rfng ug'{k5{ .

$_ 8\o'l6 KjfOG6 (Duty Point) eGbf 6f9f kDk rfn' ubf{ k|efjzLntf (Effi  ciency) 
df x|f; x'G5 .
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%_ Submersible pump sf] body leq kfgL eg'{ k5{ .

^_ ;6 ckm (Shot-off ) sf] glhs kDk ;+rfng ug'{ x'Fb}g, kDk tfTb5 .

&_ kDk rfn' ug{ laB't ef]N6]h kof{Kt x'g' k5{ / ;+rfng e} /xFbf df]6/sf] g]dKn]6df 
pNn]v ul/Psf] eGbf sd x'g'k5{ .

*_ ljz]if ult (Specifi c Speed) sd / dWod ePsf] kDk rfn' ubf{ df]6/n] ;'? 
s/]G6 (Starting Current) a9L lng] x'Fbf 8]lne/L eNj aGb u/]/ rfn' ug'{ kb{5 
t/, ljz]if ult a9L ePsf kDknfO o;/L rfn' (Start) ubf{ df]6/n] ;'? s/]G6 a9L 
lnG5 . To;}n] 8]lne/L eNj v'nf u/]/ rfn' ug'{ kb{5 .

(_ axfjsf] ult (Flow Velocity) PSsf;L lta| x'g glbO kfgLsf] r'6fO{ (Water 
Hammer) lgoGq0f ug{sf nflu kDk rfn' ugf{ ;fy 8]lne/L eNjnfO{ clncln 
u/L (Gradually) vf]Ng' kb{5 .

!)_ ;dfgfGt/ (Parallel) b'O{ kDkx¿ rfn' jf aGb ug{ s]lx ;dosf] cGt/ x'g' kb{5 . 
kl5Nnf] kDk rfn' ubf{ klxnf] kDksf] 8]lne/L eNj k"/f vf]lnO;s]sf] x'g'o5{ . o;f] 
ubf{ cl3 rfn' ul/Psf] kDksf] x]8 / k|]z/ u]h l/l8ª l:y/ (Stablize) e} ;s]sf] 
x'g'k5{ .

!!_ k++lQmj4 (Series) b'O{ kDkx¿ rfn' ug{ ;dosf] cGt/fn sd x''g' kb{5 klxnf] 
kDksf] 8]lne/L eNj cfFlzs vf]lnb}df kl5Nnf] kDk rfn' ug'{ kb{5 . kl5Nnf] 
kDksf] Pc/ e]G6 (Air Vent) rfn' x''g' kb{5 .

!@_ ;]G6«L km\o"un kDk ;+rfng e}/xFbf xfjf gl5/]sf] olsg x'g / Koflsª tfTg glbg tyf 
lrKnf] (Lubricate) agfpg :6lkmª aS; (Stuffi  ng Box) af6 yf]kf yf]kf kfgL 
r'xg' kb{5 . olb lu|ho'Qm :6lkmª aS; ePdf kof{Kt lu|h x''g' kb{5 .

!#_ hu]8f (Standby) kDknfO{ nfdf] cjwL;Dd lgis[o /fVg' x'Fb}g, tflnsf agfO{ 
;+rfng ug'{kb{5 tfklg ;dfg cjlw x'g] u/L ;+rfng ug'{ x'Fb}g tfls b'a} kDk 
Psgf;n] lvOg uO{ of}6} ;dodf dd{t jf cf]e/xlnª (Overhauling) ug'{kg]{ 
cj:yf gcfcf];\ . kDk ;+rfngdf /lx/+xbf sDkg (Vibration) / clk|o cfjfh 
(Noise) cfpg' x'Fb}g . clk|o cfjfh cfPdf kDk t'¿Gt aGb (Stop) u/L sf/0f 
kTtf nufpg' k5{ / ;Rofpg' kb{5 .

!$_ kDk ;fdfGo ;+rfngdf /lx/xFbf afO kf; eNj, lgsf; eNj, a6/ˆnfO{ eNj=== aGb 
ul/Psf] x''g' kb{5 .

!%_ 5f]6f] ;dodf k6s k6s (Frequently) kDk rfn' ug{ x'Fb}g . k|To]s k6s :6f6{ ubf{ 
df]6/, :6f/6/, sG6\ofS6/ / sg]S;g cf]e/nf]8 eO{ pks/0fsf] cfo' 5f]l6G5 .



148 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

kDk ;~rfng ubf{ Wofg k'/\ofpg kg]{ yk a'Fbfx¿M

s_ ;Ad/l;jn kDk

— 7Ls kl/qmd0f (Correct Rotation)

— rfn' ubf{ kDksf] l:ylt kfgLsf] l:y/ ;tx (Static Level) eGbf tn / ;+rfng 
cjlw e/ 8«fpg n]jn (Draw down Level) eGbf tnx''g' kb{5 .

v_ ;]lG6«ˆo'un kDk

— 7Ls kl/qmd0f (Correct Rotation)

— rfn' ubf{ kDk kfgL xfnL k|fOldª ePsf] x''g' kb{5 .

u_ el6{sn 6af{Og kDk

— rfn' ubf{ kDk kfgL xfnL k|fOldª ePsf] x''g' kb{5 .

— rfn' ubf{ Pc/ e]G6 v'n]sf] x''g' kb{5 .

— 7Ls kl/qmd0f (Correct Rotation)

— olb /\ofr]6 lkg 5}g eg] (Ratchet Pin Missing) kDk rfn' ug'{ x'Fb}g .

— kDk rfn' ubf{ ;Dk"0f{ afpn P;]lDAn (Bowl Assembly) kfgLdf 8'a]sf] x''g' 
kb{5 .

!@=$=@  cjfl~5t (Undesirable) ;+rfng 

— a9L x]8df ;+rfng ug'{

lgdf{tfn] l;kmfl/; u/]sf] eGbf a9L x]8df kDk ;+rfng ubf{ k|efjsfl/tf sd x'G5 . kfgL 
tfTg] / :ofˆ6 efFlrg] ;d]t ;+efjgf x'G5 .

— sd x]8df ;+rfng ug'{

lgdf{tfn] l;kmfl/; u/]sf] eGbf sd x]8df kDk ;+rfng ubf{ kDksf] :ofˆ6df zlQm 
c;+t'lnt x'G5, k|efjsfl/tfdff sdL x'G5 tyf phf{sf] vkt a9L x'G5 .

— a9L ;S;g x]8df ;+rfng ug'{

u|fx\o (Permissible) eGbf a9L ;S;g x]8df kDk u/LPdf kfgLsf] jfl:ks/0f rfk 
(Vapour Pressure) eGbf sd x'g uO{ jfkmsf kmf]sfx¿ pTkGg x'G5g / oL kmf]sfx¿ 
a9L rfkLo efuaf6 ofqf ubf{ k'm65g\ / a9L cfjfh / sDkg k}bf ub{5g\ . o;f] x'Fbf kDksf] 
;f] efu rf]Ol6g] ub{5 . o; lsl;dsf] 36gfnfO{ s]le6];g (Cavitation) ePsf] elgG5 . 
s]le6];gn] kDksf] cfo" 36fpF5 .
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— k"m6 eNj 6fln+bf, aGb (Clog) x'Fbf kDk ;+rfng ug'{

k"m6 eNj 6flnPsf] cj:yfdf kDk ;+rfng ul/of] eg] HffnL (Strainer) df k|lt/f]w a9L 
x'G5 / ;S;g kfOk leq rfk Go"ge} kfgLsf] jf:kLs/0f e} s]le6];g x'G5 .

— eNj lgoGq0f u/L ;+rfng ug'{

a9L Ifdtfsf] kDkn] yf]/} b/df kfgL kDk ug{ 8]lne/L eNj lgoGq0f u/L ;+rfng ubf{ 
cyjf cfFlzs ¿kdf eNj aGb u/L ;+rfng ubf{ phf{ v]/ hfG5 . o;f] ug'{kg]{ cj:yfdf 
ODk]n/sf] Jof; 36fpg' jf e]l/Pjn lk|mSj]lG; 8«fOe (VFD) :6f/6/ k|of]u ug'{ pko'Qm 
x'G5 .

— a]n dfpy jf k"m6 eNj sd ulx/fO{df x'g' (Low Submergence) 

— sd ulx/fO{af6 kDk ubf{ e'd/L pTkGg x'g] / kfgL;Fu xfjf ldl:;P/ hfg] x'Fbf kDk 
yls{g], a]l/ª cf]e/nf]8 x'g] / k|efjsfl/tf x|f; e} sd kl/df0fdf kfgL kDk ub{5 .

— e'd/Lo'Qm (Vortex) cj:yfdf ;+rfng ug'{

e'd/Lo'Qm (Vortex) cj:yfdf ;+rfng ubf{ kDk ys{G5 / s]le6];g x'g] ;+efjgf x'G5 .

!@=$=# kDk rfn' ug]{ ljlw (Starting the Pump)

!@=$=#=!= ;'/Iffsf lgodx¿ (Safety Rules)

Operators, please be safe!
-;+rfnsx¿, s[kof ;'/lIft /xg' xf]nf_

s_ kDk pks/0fx¿ / kfgLsf] klDkª d]g kfOknfOg jfo'd08nLo rfkeGbf a9L rfkdf ;+rfng 
ul/g] x'Fbf ;'/lIft sfo{ ;~rfng rfk (Working Pressure) eGbf a9L rfk y]Ug÷;xg 
;Sg] u/L;'/Iffsf] pkfo ul/Psf] x'g'k5{ . ljB'tLo pks/0fx¿ / laB't ;Djfxssf] Ifdtf 
klg ;'/lIft x'g'k5{ . rfn' ug'{eGbf cl3 l9nf], 6'6]k"m6]sf], r'lxPsf] cyjf c:jefljs 5 ls 
r]s ug'{k5{ / ;'wf/ u/L;s]/ dfq rfn' ug'{k5{ .

v_ ;Ifd, cg'ejL jf tflnd k|fKt JoQmLn] dfq kDk ;+rfng ug'{k5{ .

u_ lgdf{tfsf] ;+rfng k'l:tsf (Operation Manual) Wofg lbP/ k9\g], a'‰g] / lgb]{zgx¿ 
kfngf ug]{ cGoyf AolQmut rf]6k6s nfUg] / pks/0fdf xfgL gf]S;fgL x'g;S5 .

3_ kDk3/df x'g;Sg] s'g} klg cfsl:ds hf]lvd jf b'3{6gfsf] lgoGq0f ug{ rfn' pks/0fnfO{ 
t'?Gt aGb (Emrgency Stop) ug{ ;lsg] jf hf]lvdsf] >f]taf6 s'g} klg ;dodf cnUofpg 
;lsg] Joj:yf ul/Psf] x'g' kb{5 / ck/]6/n] o;sf] lz3| pkof]u ug]{ tl/sf hfGg' / k|of]u ug'{ 
clgjo{ 5 . ;~rfngdf /x]sf] s'g} pks/0f c;'/lIft ePsf] zÍf nfu]df t'?Gt aGb u/L ;f] 
sf] ;dfwfgsf] pkfo ug'{k5{ .
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ª_ c;DalGwt JoQmLx¿ / s]6fs]6Lx¿nfO{ kDk ¿ddf k|j]z lgif]w ug'{ k5{ .

r_ ;'/Iff 5]saf/ (Safety Guard and Shield) ;xL :yfgdf x'g'k5{, kDk rfn' e}/x]sf] 
cj:yfdf sbfkL x6fpg' x'Fb}g . nfdf] afx'nf ePsf] / l9nf klx/gdf kDk ;+rfng ug{' 
x'Fb}g .

5_ a9L tft]sf] (Overheated) kDk rfn' ug'{ x'Fb}g . ;+rfngdf /x]sf] kDk a9L tft]df t'?Gt 
aGb ug'{k5{ / ;]nfpg lbg'k5{ . g;]nfP;Dd ÷lr;f] geP;Dd s'g} lasf]{ (Cover) jf lgsf; 
(Drain) vf]Ng' x'Fb}g .

h_ OlGhgo'Qm pks/0fdf OGwg ebf{ cf]e/ˆnf] (Overfl ow) x'g' x'Fb}g . kf]lvPdf t'?Gt k'5\g' 
k5{ . OGwg el/Pkl5 6++lssf] lasf]{ jlnof];Fu aGb ug'{k5{ . rfn' e}/x]sf] OGhgdf OGwg eg'{ 
x'Fb}g . OlGhgn] kmfNg] tftf] w'Fjf (Exhaust Gas) laiffn' x'G5 . aGb sf]7fdf OlGhg rfn' 
ug'{ x'Fb}g . tftf] dˆn/÷w'Fjf kmfNg] kfOk (Muffl  er) nfO{ 5'g' x'Fb}g .

em_ HjngzLn / la:kmf]6go'Qm jftfa/0fdf (Flamable or explosive environment) kDk 
;+rfng ug{' x'Fb}g .

`_ ljB'tLo kDk ;+rfng e} g/xFbf ("OFF" Position df_ df]6/ sG6«f]n Kofgn tfnfaGb 
(Locked) x'g'k5{ . olb tfnf aGb ug{ g;lsg]5 eg] d]g l:jr jf MCCB "OFF¨ 
x'g'k5{ .

6_ cly{ª gul/Psf], Ifltu|:t jf ljlw gk'/\ofO{ cly{ª ul/Psf wft'sf laB'tLo pks/0f;Fu 
z/L/sf] l;wf ;Dks{ vt/fk"0f{ x'G5 / gfËf] / leh]sf] xftn] 5'g' x'Fb}g . lhljt (Live) 
ljB'tLo pks/0fsf] cf;kf;df ljB't ;+rfns a:t'x¿sf] hyfefjL pkl:ylt vt/fk"0f{ 
x'G5 .

!@=$=#=@= kDk ;+rfns (Pump Operator)

!@=$=#=@=!=kDk ;+rfnssf] sfd / st{Jo

 kDk k|0ffnLaf6 ul/g] vfg]kfgLsf] pTkfbg / lat/0f sfo{df kDk ck/]6/sf] dxTjk"0f{ e"ldsf 
x'G5 . kDk ;+rfnssf] sfd / st{Jo lgDgfg';f/ x'g]5g\ M

s_ ;|f]tdf kfgLsf] kl/df0f tyf kDk :6];gdf h8fg ul/Psf ˆnf] ld6/, k|]z/ u]h cflbsf] 
cg'udg ug'{k5{ .

v_ kDk ;+rfng ;DaGwdf tf]lsPsf] ljj/0f, ;+rfng cjlw, kDk ul/Psf] kfgLsf] kl/df0f, 
phf{ vkt cflbsf] cfn]v cBfjlws /fVg'k5{ .

u_ eNj ;+rfng, kDk ;+rfng, ˆnf] /]u'n]6 ug]{ sfd ug'{k5{ .

3_ pks/0fx¿sf] ;'/Iff, ;/;kmfO{, ;+ef/ / ;fgf dd{tsf] sfd ug'{k5{ .
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ª_ ;DalGwt JolQmx¿;Fu 3lgi6 ;DaGw /fvL ;"rgf cfbfg—k|bfg ug'{k5{ .

!@=$=#=@=@= kDk ;+rfnssf] of]Uotf

 kDk ;+rfng ug]{ JolQm tflnd k|fKt s'zn d]sflgs, KnDa/ / On]lS6«lzog ltgj6} u'0fo'Qm 
x'g'k5{ . 

cfjZos 1fg (Knowledge)

s_ kDk :6];gsf ;+/rgfx¿sf] dxTj, cfjZostf / k|of]u tyf sfo{ljwL af/] 1fg x'g' kb{5 .

v_ kDk ty pks/0fx¿sf] ;+rfng ;+ef/ ubf{ x'g;Sg] ;+efljt hf]lvd, ;'/Iffsf lgodx¿ / 
k"j{ ;fjwfgL af/] 1fg x'g' kb{5 . 

cfjZos bIftf (Skill)

 pks/0fx¿sf] ;+rfng ;+ef/ ug]{ k|ljlw, JolQmut cGt/ ;DaGw (Interpersonal 
Relationship), cfk;L ;dGjo=== . cTofw'lgs kDk :6];gdf k|of]u ul/g] SCADA / 
sDk'6/sf] ;+rfng .

cfjZos ;fdy{tf (Ability)

;'Gg, n]Vg, k9\g / a'‰g ;Sg] .

cfjZos lzIff cg'ej (Education and Experience)

slDtdf dfWolds txsf] lzIff / tflnd .

yk of]Uotf (Additional Qualifi cation)

s'g} ck/flws k[i7e"ld gePsf], ;jf/L nfO;]G; k|fKt u/]sf], ;'/Iff ;DjGwL tflnd k|fKt u/]sf] .

Zff/Ll/s of]Uotf (Physical Fitness)

Zff/Ll/s tGb'?:t, kl/>d ug{;Sg], lg/f]uL, s'g} klg ;?jf /f]u gnfu]sf]] .

;+j]bgzLntf (Sensory Requirement)

b[i6L, cfjfh, uGw .

;bL{, udL{, w'Fjf, w'nf] cflb k|lts'n l:yltdf sfd ug{ ;Sg] .

!@=$=#=@=# kDk rfn' (Start) ug]{

kDk rfn' ug'{ cl3 lgDg r]s ug'{k5{ M

s_  # j6} k]mhdf laB't 5 5}g . k]mhx¿sf] aLrdf ef]N6]h Ps}gf;sf] / kof{Kt 5 5}g, tf]lsPsf] 
ef]N6]hsf] !) k|=z= ;Dd 36L jf a9L ePdf km/s kb}{g .
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v_ laB't s]a'n÷tf/x¿sf] hf]8fO alnof 5g\ 5}gg\ / :kfls{ª (Sparking) u5{g\ ls <

u_ s'g} l/n] 6\Lk (Relay Trip) u/]sf] cj:yf 5 ls <

3_ vf;u/L VT kDksf] n'la|s];g l;:6dn] -kfgL jf t]nåf/f_ sfd u/L/x]sf] 5 5}g .

ª_ :6lkmª aS; (Stuffi  ng Box) sf] Koflsª 7Ls 5 5}g .

r_ kDk ;lhn} 3'D5 3'Db}g .

5_ cf]e/nf]8 l/n] (O/L Relay) ;xL 5 5}g .

h_ ;|f]t÷;Dkdf kfgLsf] n]en kof{Kt 5 5}g .

;]lG6«k'mun kDk rfn' (Start) ug]{

s_ ljz]if ult (Specifi c Speed) sd / dWod ePsf] kDkrfn' ubf{ 8]lne/L eNj aGb 
ug'{k5{ .

v_ kf]lhl6e ;S;g-Kn; Aofs_ jf g]u]l6e ;S;g -dfOg; Aofs_ h'g;'s} l:yltdf kDk 
h8fg ul/Psf] ePklg kDk rfn' ubf{ kDk / ;S;g kfOk k|fOldª ePs} x'g'k5{ . 

 kf]lhl6e ;S;g -Kn; Aofs_ adf]lhd h8fg ePsf] eP ;S;g ;fO8sf] eNj vf]n]/ kDk 
/ ;S;g kfOkleqsf] xfjf aflx/ lgsfNg'k5{ . 

 g]u]l6e ;S;g -dfOg; Aofs_ k4tLdf ljz]if Wofg lbg' kb{5 . k|fOldª kmg]n jf k|fOldª 

6+sL (Priming Tank) sf] k|of]u u/L k|fOldª ug{'k5{ cyjf 8]lne/L ;fO8sf] eNjsf] 
afOkf; eNj vf]n]/ kfgL eg'{k5{ / xfjf lgsfNg'k5{ . k|fOldª eO;s]kl5 kmg]n, k|fOldª 
6+sL jf afOkf;sf] eNj k'gM aGb ug'{k5{ .

lrq g+= !* ;]lG6«km\o'un kDk kf]lhl6e ;S;g .
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u_ 8]lne/L eNj aGb ug]{ / clnslt l9nf] u/L /fVg] .

3_ ldN5 eg] kDk / df]6/nfO{ Ps ck;df hf]8g] sklnªnfO{ xft}n] 3'dfpg], ;lhn} 3'Dg'k5{ . 
olb ;lhn} 3'Db}g eg] kDk rfn' ug'{ x'Fb}g .

ª_ df]6/ sG6«f]n Kofgn÷:6f/6/ sf] ¨START¨ l:jr lyRg], df]6/ 3'Db5 . 3'dfOsf] lbzf r]s 
ug]{ . df]6/ sG6«f]n Kofgn ÷ :6f/6/ sf] ¨START¨ l:jr lyRbf df]6/ 3'Dg ;s]g jf pN6f] 
lbzfdf 3'Dof] eg] t'?Gt ¨STOP¨ l:jr lyRg] .

r_ kDk rfn' ePkl5 g]u]l6e ;S;g jf dfOg; Jofs cg';f/ h8fg ul/Psf] kDk;]6sf] Eofs'd 
u]h r]s ug'{k5{ . olb ;'O la:tf/} dfly r9]/ l:y/ eof] eg] k|fOldª ;lx ePsf] a'lemG5 . 
Eofs'd u]hdf r]s u/L;s]kl5 ;f]sf] eNj÷:6k ss aGb ug]{ .

5_ k|]z/ u]hsf] eNj÷:6k ss la:tf/} vf]Ng] ;'O{ la:tf/} dfly r9]/ cTolws jf ;6 ckm x]8 
(Shut Off  Head) df k'U5 . 

h_ ha df]6/sf] ult (Speed) l:y/ x'G5 / k|]z/ u]hsf] ;'O{ klg l:y/ x'G5 8]lne/L eNj 
la:tf/} (Gradually) vf]n]/ cfjZos x]8df rfn' /xg lbg] . k|]z/ u]hsf] eNj÷:6k ss 
aGb ug]{ .

;]lG6«ˆo'un kDk rfn' e}/xFbf Wofg lbg'kg]{]

s_ tf]lsPsf] cGt/fndf -;fdfGotM !÷! 306fdf_ Pdld6/ (Ammeter) l/l8ª r]s ug]{ . g]d 
Kn]6df n]lvPsf] eGbf sd x'g'k5{ .

lrq g+= !( ;]lG6«km\o'un kDk g]u]l6e ;S;g .
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v_ sDkg (Vibration) / cfjfh (Noise) ;fdfGo x'g'k5{ . Psgf;n] (Smoothly) ;+rfng 
x'g'k5{ . s'g} d]sflgsn 3if{0f x'g' x'Fb}g .

u_ !)—!% ldg]6 kDk rfn' eO;s]kl5 a]l/ªsf] tfkqmd, :6lkmª aS;sf] Koflsª=== cflb 
r]s ug]{ . ;+rfng cjlwe/ Koflsª af6 yf]kf yf]kf -k|lt ldg]6 ^)—*) yf]kf_ kfgL r'xg' 
k5{ .

3_ k|To]s cfwf 306fsf] cGt/fndf laB't 
ef]N6]h r]s ug]{, l;dfleq x'g'k5{ .

ª_ olb kDkdf c;fdfGo (Abnormal) 
s]xL b]lvof] eg] t'?Gt aGb u/L sf/0f 
kQf nufpg] / ;f] sf] ;dfwfg u/L k'gM 
rfn' ug]{ .

;Jd/l;jn df]6/ kDk rfn' (Start) ug]{

s_  8]lne/L eNj aGb u/L s]lx l9nf] 
(Loose) u/L /fVg] .

v_  l8:rfh{÷8]lne/L kfOksf] Pc/ e]G6 
vf]Ng] .

u_  df]6/ sG6«f]n Kofgn÷:6f/6/sf] 
"START" a6g÷l:jr lyRg], df]6/ 
÷ kDk 3'D5 . df]6/÷kDk kfgLleq 
8'afOPsf] x'gfn] cfFvfn] b]lvb}g t/, 
k|]z/ u]h / PlDd6/af6 ;+s]t kfOG5 . 
olb df]6/ jf kDk 3'Dg g;s]sf] ;Íf 
nfu]df t'?Gt "STOP" a6g÷l:jr 
lyr]/ aGb ug]{ .

3_  k|]z/ u]h r]s ug]{ .

ª_  df]6/n] ult lnO;s]kl5 8]lne/L 
eNj la:tf/} vf]Ng] . 8]lne/L eNj 
vf]ln;s]kl5 k|]z/ u]hsf]] :6k ss 
(Stop cock) aGb ug]{ . PlDd6/, ˆnf] 
ld6/ r]s ug]{ .

lrq g+= @) ;ad/l;jn kDk .
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;ad/l;jn df]6/ kDk rfn' eO/xFbf Wofg lbg'kg]{]

s_ sDkg (Vibration) x'g' x'Fb}g . Psgf;n] (Smoothly) ;+rfng x'g'k5{ . s'g} d]sflgsn 
3if{0f ePsf] cfjfh (Noise) cfpg' x'Fb}g .

v_ k|To]s cfwf 306fsf] cGt/fndf laB't ef]N6]h / PlDko/ r]s ug]{, l;dfleq x'g'k5{ .

u_ olb kDkdf c;fdfGo (Abnormal) s]xL b]lvof] jf ;'lgof] eg] t'?Gt aGb u/L sf/0f kQf 
nufpg] / ;f]sf] ;dfwfg u/L k'gM rfn' ug]{ .

el6{sn 6jf{Og kDk rfn' ug]{

el6{sn 6jf{Og kDk rfn' ug{ ;Ad/l;jn kDk rfn' ubf{sf ;a} k|lqmofx¿ ug'{k5{ . oL afx]s 
o; vfnsf] kDk rfn' ug'{eGbf cufl8 n'la|s]l6ª k|0fflnsf] eNj vf]Ng'k5{ . cfon n'la|s]l6ª 
k|0fflndf t]nsf] axfjk|lt ldg]6 @—# yf]kf x'g'k5{ .

!)—!% ldg]6 kDk rfn' eO;s]kl5 a]l/ªsf] tfkqmd, :6lkmª aS;sf] Koflsª===cflb r]s ug]{ . 

!@=$=#=@=$ kDk aGb (Stop) ug]{

;fdfGo cj:yfdf kDk aGb ug]{

s_ 8]lne/L eNj la:tf/} (Gradually) aGb ug]{ .

v_ df]6/sf] sG6«f]n Kofgn jf :6f/6/sf] “STOP” a6g÷l:jr lyr]/ df]6/ aGb ug]{ .

u_ el6{sn 6jf{Og kDk jf ;ad/l;jn df]6/ kDk aGb u/L;s]kl5 Pc/ e]G6 vf]Ng] 

3_ el6{sn 6jf{Og kDksf] n'la|s]l6ª k|0ffnL aGb ug]{ .

ljB'tsf] cfk"lt{ cs:dft aGb (Tripping/Failure) eP/ aGb x''FFbf

s_ 8]lne/L ;fO8sf ;a} eNjx¿ aGb ug]{ .

v_ :6f/6/, a|]s/ cflb ;a} ljB'tLo l:jrx¿ aGb (OFF) ug]{ .

u_ el6{sn 6jf{Og kDksf] n'la|s]l6ª k|0ffnL aGb ug]{ .

3_ dlN6:6]h (Multistage) klDkª k|0ffnL ePdf kDk cs:dft aGb (Trip) ePsf] hfgsf/L 
cl3Nnf] / kl5Nnf] :6];gnfO{ lbg] .

ª_ cs:dft aGb (Trip) x'g'sf] sf/0f kQf nufpg] / s'g} ;d:of ePdf ;dfwfg u/L k'gM kDk 
;+rfng ug]{ .

gofF 6\o"aj]ndf klxnf] k6s kDk ;+nfng ubf{ Wofg lbg'kg]{

gofF 6\o"aj]ndf klxnf] k6s jf; cfp6 eNj vf]n]/ kDk rfn' ug'{k5{ . o;f] ubf{ jf; cfp6af6 
df6f], dl;gf] afn'jf jf l;N6 ldl:;Psf] wldnf] kfgL cfFp5 . o;} cj:yfdf kDk aGb ubf{ sf]n'd 
÷ /fOh/ kfOkdf ePsf] kfgLdf ldl:;P/ /x]sf 7f]; k4fy{ kDksf] dflyNnf] afpn jf gg l/6g{ 
eNjdf lylu|gu} a'hf] nfUg] jf kDk hfd x'g] ;+efjgf x'G5 .
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kDk hfd eof] jf cfp6n]6df a'hf] nfUof] eg] csf]{ k6s kDk rfn' ug{ g;lsg] x'Fbf o:tf] 
cj:yfdf kDk aGb (STOP) ug'{ x'Fb}g . lg/Gt/ kDk rfn' u/L/xg' k5{ . jf; cfp6 eNjaf6 
lgl:s/x]sf] kfgLsf] wldnf]kgf la:tf/} (Gradually) 36\5 . kfgL ;FlUnP kl5 cyjf ;kmf kfgL 
pTkfbg x'g yfn]kl5 kDk aGb ug{ jf nIflt/ k7fpg ;lsG5 .

lg/Gt/ kDk rfn' ubf{ olb kfgLsf] wldnf]kgf gx6]df 8]lne/L eNj la:tf/} (Gradually) aGb 
ub}{ jf;cfp6af6 lgl:s/x]sf] kfgLlt/ b[li6 lbO{/xg' k5{ . kfgLsf] axfj 36\b} ubf{ wldnf]kgf klg 
36b} hfG5 .

!@=$=#=@=% df]6/ sG6«f]n Kofgn ;+rfng

kDksf] df]6/ ;+rfngsf] lgldQ k|of]u ul/g] sG6«f]n Kofgndf d'VotM df]6/sf] :6f/6/ / ;+/If0f ug]{ 
b'O{ k|0ffnLx¿ x'G5g . df]6/sf] zlQm cg';f/ lgDg :6f/6/ k|of]u ul/Psf] x'G5M

s_ %—&=% xif{ kfj/sf] df]6/nfO{ DOL

v_ &=% — $) xif{ kfj/sf] df]6/nfO{ STAR-DELTA

u_ $) — !%) xif{ kfj/sf] df]6/nfO{ AUTO TRANSFORMER 

cfhef]ln SOFT STARTER jf VFD sf] k|of]u klg x'g yfn]sf] 5 . ;/n, ;:tf] / e/kbf]{ 
ePsf]n] vfg]kfgLsf] kDk :6];gx¿df k|of]u ul/g] #)—$) xif{ kfj/sf] df]6/df k|foM STAR-
DELTA :6f/6/sf] k|of]u ul/G5 .

;+/If0f k|0ffnLn] lgDg hf]lvdaf6 df]6/sf] /Iff u5{ M

s_ cf]e/nf]l8ª (Overloading)

v_ 8«fO /lgª (Dry Running)

u_ l;Fun k]mlhª (Single Phasing)

3_ ckf]lh6 k]mlhª (Opposite Phasing)

ª_ cf]e/ / cG8/ ef]N6]h (Over and Under Voltage)

r_ cy{ lns]h (Earth Leakage)

5_ r6\ofª (Lightening)

oL afx]s cGo hf]lvdx¿af6 df]6/nfO{ hf]ufpg] ;fwgx¿ (Device) klg h8fg ul/Psf] 
x'g;S5 . 

df]6/ sG6«f]n af]8{sf c+ux¿sf] 5gf}6 tyf ltgLx¿sf] Ifdtf lgwf{/0fsf] sfd l8hfOg/sf] x'G5 
/ s'g} bIfsf] /f]xj/df l;kfn' k|flalwsaf6 h8fg ul/Psf] x'G5 . o;sf] ;+rfng ug]{ ck/]6/nfO{ 
Go"gtd lgDg hfgsf/L x'g' k5{ M
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s_ df]6/ sG6«f]n af]8{sf] cly{ª (Body Earthing) / tf/x¿sf] hf]8fOsf] sl;nf]kgf 
(Tightness)

v_ cf]e/nf]8 l/n] ;]l6ª÷l6«k u/]kl5 l/;]l6ª (Relay Setting and Resetting after 
tripping)

u_ 6fOd/ ;]l6ª (Timer setting)

3_ Pd\ l; l; la l/;]l6ª (Resetting of MCCB)

df]6/ sG6«f]n af]8{sf] cly{ª (Body Earething) lqmofzLn gePdf ck/]6/nfO{ ljB'tLo em6\sf 
(Electric Sock) nflu b'3{6gf x'g;S5 . df]6/ sG6«f]n af]8{sf] s'g} klg tf/ jf s]a'nsf] hf]8fO{ 
(Connection) 9Lnf (Loose) eof] eg] df]6/ START ubf{ ljB'tLo lemNsf pTkGg x'G5 / 
kf6k'hf{, tf/ === cflb aNg] / cfunflu x'g] ;+efjgf x'G5 .

k|ZgM :6f/—8]N6f :6f/6/df cf]e/nf]8 l/n] slt PlDko/df ;]l6ª ug]{ <

pQ/M df]6/ ;fdfGo;+rfng x'Fbf PlDd6/df b]lvg] c+s cyjf Full Load Current (A) nfO{ 
)=%* b]lv )=^ n] u'0ff ubf{ cfpg] c+sdf PlDko/ ;]l6ª ug'{k5{ .

pbfx/0fM

olb df]6/ ;fdfGo ;+rfng x'Fbf Full Load Current (A) = @) PlDko/ x'G5 eg] cf]e/nf]8 l/n] 
)=%* x @) = !!=^ -cyjf !@_ PlDko/df ;]l6ª ug'{k5{ .

lrq g+= @! Kofgn af]8{ .
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:d/0f/xf];\ olb sd PlDko/df ;]l6ª ul/of] eg] l/n] l6«k eP/ df]6/ rfn' ug{ ;lsGg / olb a9L 
PlDko/df ;]l6ª u/]/ df]6/ rfn' u/]/ ;+rfng ul/of] eg] cf]e/nf]8df klg df]6/ rfn' eO/xG5 / 
df]6/ hNg] (Burn) ;+efjgf x'G5 .

:6f/—8]N6f :6f/6/åf/f df]6/ :6f6{ ubf{ :6f/ af6 8]N6f sg]S;gdf hfg] ;do÷cGt/fn sd ePdf 
df]6/nfO{ a9L ef/ k5{ / l/n] l6«k u5{ . olb 6fOd/ a9L ;]s]08df ;]l6ª ul/of] eg] kDkn] sd 
ult jf Ifdtfdf sfd u5{, df]6/ tfT5 . kDksf] df]6/sf] :6f/6/df df]6/sf] zlQmsf] cg'kftd 6fOd 
-;]s]08_ ;]l6ª ul/G5 . sd zlQmsf] df]6/nfO{ sd ;do -;]s]08_ / a9L zlQmsf] df]6/nfO{ a9L 
;do -;]s]08_ df * ;]s]08 b]lv !@ ;]s]08;Dd (8–12 s) ;]l6ª ul/G5 .

k|lt 306f df]6/ rfn' ug{ ;lsg] clwstd k6s (Maximum Start per Hour) / Go"gtd lj>fd 
cjlw (Minimum Rest or off  time between starts)

df]6/nfO{ 5f]6f] cGt/fndf af/Daf/ rfn' (Start) ubf{ a9L ef/ (Load) k5{ / hNg] ;+efjgf x'G5 . 
Ps 306fdf a9Ldf slt k6s df]6/ rfn' ug{ ;lsG5 / Pskl5 csf]{ k6s rfn' ug{ Go"gtd la>fd 
;do slt x'g'k5{ lgDg tflnsfn] hfgsf/L lbG5 M

!@=! df]6/ ;+rfng tflnsf

df]6/ xif{ 
kfj/

(Motor 
HP)

@ kf]n df]6/ -#))) cf/=lk=Pd\=_
2 Pole Motor (3000 RPM)

$ kf]n df]6/ -!%)) cf/ lk Pd\_
4 Pole Motor (1500 RPM)

clwstd k|lt 306f 
rfn' k6s (Max.

no.of Start per hour)

la>fd cjlw-;]_
(Min. Rest Time 
or Off Time) (s)

clwstd k|lt 
306f rfn' k6s
(Max.no.of Start 

per hour)

la>fd cjlw -;]_ 
(Min. Rest Time 
or Off Time) (s)

% * *# !^ $@

&=% & ** !$ $$

!) ^ (@ !# $^

!% % !)) !! %)

@) % !!) !) %%

@% $ !!% ( %*

#) $ !@) * ^)

$) # !#) & ^%

%) # !$% & &@

^) # !&) ^ *%

&% # !*) ^ ()
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df]6/ xif{ 
kfj/

(Motor 
HP)

@ kf]n df]6/ -#))) cf/=lk=Pd\=_
2 Pole Motor (3000 RPM)

$ kf]n df]6/ -!%)) cf/ lk Pd\_
4 Pole Motor (1500 RPM)

clwstd k|lt 306f 
rfn' k6s (Max.

no.of Start per hour)

la>fd cjlw-;]_
(Min. Rest Time 
or Off Time) (s)

clwstd k|lt 
306f rfn' k6s
(Max.no.of Start 

per hour)

la>fd cjlw -;]_ 
(Min. Rest Time 
or Off Time) (s)

!)) # @@) % !!)

!@% @ @&% % !$)

!%) @ #!) % !^)

!@=$=#=@=^ kDk ;+rfngsf] ljj/0f (Pump Operation Record)

kDk ck/]6/n] k|To]s lbg kDk 3/df cfˆgf] pkl:ylt, kDk3/ / pks/0fsf] cj:yf / cfk"måf/f 
;Dkflbt lqmofsnfksf] ljj/0f lglZrt kmf/d jf /lhi6/ slkdf n]Vg'k5{ . kmf/fdsf] gd"gf cg';"rL 
==== df lbOPsf] 5 . ljj/0f o;k|sf/ 5g\ .

— kDk ;+rfng ;do (Pump Operation Timing / START and STOP Time)

— ltgj6} k]mhdf pknJw ef]N6]h (Voltage in three phases)

— k|To]s kDkn] vkt u/]sf] laB't (Current drawn by each pumping unit and 
total unit)

— kDk ;+rfng u/]sf] k6s (Frequency of Operation)

— Eofs'd / k|]z/ u]h l/l8ª (Vacuum and Pressure Gauge Readings)

— kDk / df]6/sf] a]l/ªsf] tfkqmd (Bearing Temperature of Pump and Motor)

— d'xfg jf ;Dkdf kfgLsf] n]en (Water Level in Intake / Sump)

— ˆnf] ld6/ l/l8ª (Flow Meter Reading)

— kDksf] h8fg / k|0ffnLdf b]vf k/]sf] s'g} ;d:of jf 36gf (Any Specifi c Problem 
or Event in the Pump Installation and System)

!@=% kDk pks/0fsf] ;+ef/

!@=%=!=  kDk pks/0fsf] ;+ef/sf] kl/ro

kDk pks/0fnfO{ clwstd sfo{Ifdtf jf k|efjsfl/tfdf sfo{ ;Dkfbg ug{ ;Ifd /flv /fVg ul/g] 
k|fljlws / Joj:yfksLo lqmofsnfknfO{ ;+ef/ ul/Psf] elgG5 . vfg]kfgL k|0ffln l6sfp / e/f];f 
ug{ of]Uo x'gsf] nflu pks/0fsf] ;+ef/ sfo{sf] e"ldsf dxTjk"0f{ 5 . 
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!@=%=!=! ;+ef/ ug{sf] lgdQ cfjZos kg]{ hfgsf/L

pks/0fsf] ;+ef/ ug{ lgDg hfgsf/Lsf] cfjZostf kg]{ x'Fbf kDk :6];gdf cBfjlws x'g'k5{M

!= pks/0fsf] gfd / :yfg

@= ;+Vof

#= l;l/on g+=

$= lsl;d / au{ (Type and Class)

%= vl/b ldlt÷h8fg ldlt

^= vl/b d"No

&= lgdf{tf sDklgsf] gfd, 8]ufgf, 6]lnkmf]g gDj/ / O{—d]n 7]ufgf

*= :yflgo lat/s÷l8n/sf] gfd, 7]ufgf / 6]lnkmf]g gDj/

(= ;le{l;ª ug]{ kmd{sf] gfd, 7]ufgf / 6]lnkmf]g gDj/

!)= ;le{; Dofg'cn (Service Manual)

!!= k|fljlws ljj/0f (Descriptive Pamphlets)

!@= j[xt cf]e/xn ul/Psf] ldlt / vr{ 

!#= cfufdL cf]e/xnsf] ldlt

!$= dd{t ul/Psf] ldlt / dd{t vr{

!%= abln ul/Psf] kf6{ k"hf{ / d"No

!@=%=!=@= ;+ef/ ug{sf] lglDt % cfwf/e"t ljlwx¿ (5 Basic Rules)

!_ ;+ef/sf] sfd of]hgfa4 x'g'k5{ (Planning)

s_ sfo{ nIf÷;Ldf (Scope of Work)

v_ hf]lvd lgwf{/0f (Risk Assessment)

u_ sfof{b]z / cg'dlt (Permit to work and lock-out system)

3_ sfd ug{ nfUg] ;do / nfut (Time and Resources)

ª_ sfdbf/sf] l;k / Ifdtf / tflnd (Skill, Ability and Training)

@_ sfo{If]q ;'/lIft x'g'k5{ (Making the work area safe)

s_ kof{Kt pHofnf], xfjfsf] lgsf; (Light, Ventilation)
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v_ lrKnf], le/fnf] / hf]lvdk"0f{ :yfgdf pko'Qm ;'/Iff (Safety Tools)

u_ cglws[t JolQm / ;fdfg lgif]w (Unauthorized Access)

3_ vt/f ;"rs jf ;'/Iff sjh x6fOPsf] ;+s]t (Warning Card)

ª_ ;+s6sflngåf/f (Emergency Exit)

#_ pko'Qm pks/0f / cf}hf/sf] k|of]u x'g'k5{ (Using appropriate equipment)

s_ pknJwtf / k|of]u ug{ cfjZos lgb]{zg (Instruction to use)

v_ pkof]uL cj:yf (Approprate Condition)

u_ sfo{zfnfsf] jftfa/0f ;'xfFpbf] (Suitable for working environment)

3_ sfdbf/sf] :jf:YonfO{ ;'xfFpbf] (Fit for worker’s state of Health)

$_  ;'kl/j]If0f / cg'udg (Working as planned)

s_ of]hgf jf nIf cg';f/ sfd e}/x]sf] jf e} g/x]sf] ;'kl/j]If0f / cg'udg ug]{ 
(Supervision and Monitoring)

v_ bjfjdf sfd u/fO{ sfdbf/ / pks/0fnfO{ hf]lvddf gkfg]{ (Under pressure and 
Shortcuts)

u_ ck|Tofl;t ;d:ofdf l;k / Ifdtf eGbf a9L sf]xL sfd ub}{5 eg] /f]Sg] (Exceeding 
scope of Skill in unforeseen problem)

%_ sfo{ ;DkGg (Making fi nal checks)

s_ nIf cg';f/ sfo{ ;Dkfbg eof] ePg, pks/0fsf] ;+ef/ kl5 ;+rfngsf] nflu of]Uo / 
;'/lIft eof] ePg olsg ug]{ (sure that the task has been completed, that the 
machine under maintenance is in a safe condition)

v_ ;+ef/ sfo{ ubf{ ePsf] kmf]x/, v]/ uPsf] ;fdfg cflb sfo{ sIfaf6 x6fO ;kmfO ug]{ 
(cleaned away)

u_ lg/LIf0f kl5 lgl/Ifs jf ;'kl/e]Ifsaf6 k|dfl0ft ;d:of / ;dfwfgsf] nflu 
;'emfj;lxtsf] l/kf]6{ tof/ u/L ;+rfns ;ldltdf k]z ug]{ (Report with 
recommendations)

Maintenance workers, please be safe!

;+ef/sdL{x¿, s[kof ;'/lIft /xg'xf]nf Û
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!@=%=!=# ;'/Iff ;fjwfgL

kDk3/df l;len, d]sflgsn tyf On]lS6«s ;a} lsl;dsf ;+ef/ dd{t sfo{ ug'{k5{ . ;fdfGo ;'/Iff 
lgod (General Safety Rule) / Joj;fos[t ;'/Iff lgod (Job Safety Rule) b'a} lgodx¿ 
hfGgk5{ / ;f]sf] cg'z/0f ug'{k5{ . 

l;len ;+ef/ sfo{df ;'/Iff

kDk :6];gdf ljleGg l;len ;+/rgfsf] ;+ef/ ug'{ kg]{ x'G5 . cUnf], xf]rf], le/fnf] jf lrKnf] :yfgdf 
sfd ug'{ kbf{ ;'/Iff ;fjwfgLsf ljleGg pkfox¿ ug'{k5{ . cfk"m dfly s'g} a:t' v:g] ;+efjgf 
ePdf ;'/Iff 6f]kL (Safety Hat), ;'/Iff k]l6 (Safety Belt) jf ;'/Iff hfnL (Safety Mesh) 
k|of]u ug'{k5{ .

v6sf] (Scaff olds) sf] k|of]u ubf{ prfO{ gk'Ug] l:yltdf s'g} afs; jf l;+9L yk]/ sfd ug'{ x'Fb}g . 
v6n] yfDg ;Sg] eGbf a9L af]em /fVg' x'Fb}g / sfd ;lsP kl5 s'g} dfn;fdfg jf cf}hf/ 5f]8\g' 
x'Fb}g .

sfdug]{ :yfgdf :yfoL jf af]Sg ;lsg] kf]6]{an (Portable) e¥ofªsf] k|of]u ul/G5 . e¥ofªdf 
pleP/ sfd ug'{ kbf{ b'a} v'§f / Ps xft u/L # 7fpFdf ;Dks{ (Contact) x'g'k5{ . kf]6]{an e¥ofªsf] 
k|of]u l:y/ ;tx / kof{Kt sf]0fdf ug'{k5{ . dfn;fdfg af]s]/ e¥ofª r9\g' eGbf dfly plSn;s]kl5 
8f]/L jf Tool Belt åf/f ;fdfg tfGg' a]; x'G5 . ljB'tLo e¥ofª k|of]u u/LPdf /]lnª jf ;Dks{df 
cfpg] efo s'rfnsaf6 ag]sf] x'g'k5{ jf kof{Kt insaulation ;lxtsf] x'g'k5{ .

r]g k'lNn Ans

ux|f}}F j:t'x¿ dfly prfNg jf tn cf]/fNg] sfd ug{ r]g k'lNn Anssf] k|of]u ul/G5 . kDk :6];gdf 
el6{sn 6af{Og kDk / ;ad/l;an df]6/ kDksf] h8fg / ;+ef/ d/Ddtsf] sfd ubf{ o;sf] k|of]u 
ul/G5 . o;sf] k|of]u ubf{ lgDg b'3{t6gf x'g] ;+efjgf ePsf]n] ljz]if ;fjwfgL ckgfpg'k5{ M

lrq g+= @@ r]g k'NnL Ans .
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!@=@ r]g k'NnL h8fg ;fjwfgL

r]g k'lNn h8fgsf] qmddf
hf]lvd sf/0f

cf}+nf jf xftdf rf]6 nfUg' l;lqm c8lsg' . k'lNndf xft jf cf}+nf km:g' .

PnhL{ k|ltlqmof (Allergic 
Reaction) x'g' .

l;lqmdf nufOPsf] n'la|s]G6 jf t]nsf] ;Dks{n] PnhL{ 
x'g;S5 . kGhf nufP/ sfd ug'{k5{ .

v'§fdf rf]6 nfUg' l;lqm v;]/ v'§fdf rf]6 nfUg ;S5 . ;'/Iff a'6 nufP/ 
sfd ug'{k5{ . 

rf]6k6s nfUg' . Wffl/nf jf ltvf wft'sf 6'qmfaf6 rf]6k6s nfUg ;S5 . 
;'/Iff kGhf nufP/ sfd ug'{k5{ .

Ps csf{;Fu cndlnP/ n8g' -lug'{_ cfjZos eGbf a9L sfdbf/ x'g' .
r]g k'lNn 7Ls;Fu h8fg gx'Fbf

uNtL hf]lvd
k'lNn / l;lqm l;wf gx'g' l;lqmdf Nff]8 ;+t'lnt x'Fb}g / /fd|/L tlGsb}g .

k'lNn rf]Ol6G5 .
58\s] zlQm (Transverse Force) n] k'lNndf yk nf]8 k5{ .

l;lqm abnL x'g' of}6f ;]6sf] l;lqm csf]{df abnL eof] eg] ;'/Iffsf] Uof/]G6L 
x'Fb}g .

sg]lS6ª lkgsf] ;xL 5gf}6 gx'g' lgdf{tfaf6 ;]6df lkg gk7fOPsf] / cgko'Qm a:t'af6 tfk 
pkrf/ (Heat Treatment) gu/L lgdf{0f ul/Psf] lkg 
k|of]u u/LPdf efFFlrg ;S5 .

aflx/L Iflt (External Damage) l;lqm a6fl/Psf], rf]6k6s nfu]sf] / jftfj/0fn] k|lts'n 
c;/ kf/]sf] ePdf ;'/Iffsf] Uof/]G6L x'Fb}g .

;+rfngdf hf]lvd
uNtL hf]lvd

lg/LIf0fsf] sdL 
(Lack of Inspection)

lgoldt lg/LIf0f gePdf cfufdL hf]lvdsf] ;"rgf 
kfOFb}g .

l;lqmdf lvof nfUg' ;+rfngsf] qmddf l;lqmdf lvof nfUbf k'lNnsf] Ifdtfdf 
x|f; x'G5 

sDkg (Vibration) k'lNnsf] ;+rfngsf] qmddf l;lqmdf sDkg eof] eg] p7fpFb} 
ul/Psf] a:t' v:g ;S5 .

ckof{Kt n'la|s];g ;+rfng ug{ ;fx|f] x'G5 / lvof nfU5 .
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l9nf / a6fl/Psf] lkg (Twisted 
and Loose Pin)

cf]e/nf]8 / n'la|s];g kof{Kt gePsf] ;+s]t . Ifdtfsf] 
Uof/]lG6 x'Fb}g .

aflx/L Iflt (External Damage) Afflx/L rf]6sf] sf/0fn] vfN8f] k/]sf] jf afFluPsf] ePdf 
Ifdtfsf] Uof/]lG6 x'Fb}g .

ysfgn] rs]{sf] (Fatigue Crack) Ifdtfsf] Uof/]lG6 x'Fb}g .
w"nf] (Dirt) w"nf]n] n'la|s];g kof{Kt x'Fb}g .
lvOg' (Wear) ;+rfngsf] qmddf l;lqm lvOP/ # k|=z= eGbf a9L tlGsof] 

eg] l;lqm abNg'k5{ .
j]lN8ª / ;f]N8l/ª j]lN8ª / ;f]N8l/ª u/]/ hf]l8Psf] l;lqm e/kbf]{ x'Fb}g .

;''/Iff ;"q

!= ug{ gx'g]

 r]g k'lNnaf6 dflg;nfO{ psfNg]÷cf]/fNg] sfd .
 c;DalGwt dflg;x¿sf] pkl:yltdf r]g k'lNnsf] k|of]u .
 Ifdtf eGbf a9L nf]8df k'lNnsf] k|of]u . 

@= ug}{ kg]{

 r]g k'lNn h8fg ul/g] :yfg÷;+/rgf kof{Kt alnof] ePsf] olsg .
 sfo{:yndf s'g} b'3{6gf e}xfn]df l;3| efUg ;lsg] lgsf; (Emergency Exit) 

sf] Joj:yf .
 sfo{:yn / cf;kf;sf dflg;nfO{ r]g k'lNn k|of]u e}/x]sf] hfgsf/L .
 ;+rfng / ;'/Iff;DaGwL lgodsf] kfngf .

#= ;'/Iff ;"q

lrq g+= @# r]g k'NnL h8fg ;'/Iff .
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s_ k|of]u ug'{ cl3

 Tflnd k|fKt jf cg'ejL ao:s JolQmaf6 dfq r]g k'lNnsf] k|of]u x'g'kg]{ .

 k|of]u ug'{ cl3 r]g k'lNn /fd|/L r]s ug]{ .

 l;lqmsf] nDjfO{ sfd ug{sf] nflu kof{Kt x'g'k5{ .

 ult /f]Sg] a|]s (Brake) r]s ug]{ .

 l;lqmdf lvof gnfu]sf] x'g'k5{ / /fd|/L n'la|s]6 ug]{ .

 l;lqmnfO{ alnof] u/L afFFlwPsf] jf c8sfOPsf] olsg ug]{ .\

 lvOPsf] / lau|]sf] r]g k'lNnsf] k|of]u gug]{ .

 ;'/Iff r's'n lalxg c+s'; (hook) ePsf] r]g k'lNn k|of]u gug]{.

 Ifdtf k|i6 gePsf] -c+lst gePsf]_ r]g k'lNn k|of]u gug]{ .

 ;+;f]wg (Modify) u/]sf] r]g k'lNn Ans k|of]u gug]{ .

 c;fdfGo l:yltdf r]g k'lNn k|of]u ug}{ kg]{ l:yltdf lgdf{tf jf :yflgo Ph]G6;Fu 
k/fdz{ ug]{ .

v_ k|of]u ubf{ ub}{

 c+s';df nf]8 ;lx 9+un] /x]sf] 5 5}g olsg ug]{ .

 c+s';df r's'n 7Ls;Fu nfu]sf] 5 5}g olsg ug]{ .

 l:yltsf] xb (Limit Position) leq sfd eO/x]sf] 5 5}g olsg ug]{ .

 hgzlQm (Manual power) dfq k|of]u ug]{ .

 k"0f{ Ifdtfsf] cf;kf; (Nominal Lifting Capacity) df sfd ubf{ sd;]sd 
b'O{hgfn] sfd ug]{ .

 b'O{ jf b'O{eGbf a9L AolQmx¿ ;+nUg e} sfd ug'{kg]{ l:yltdf Pshgf gfOs]sf] 
Aoa:yf x'g'kg]{ / lghsf] lgb]{zgdf ;a}n] sfd ug'{kg]{ .

 r]g k'lNn AnsnfO{ s'g} a:t' e'm08\ofO /flv /fVg, tGsfO /fVg jf tfGg] 
sfddf k|of]u gug]{ .

 r]g k'lNndf e'm08\ofOPsf] a:t'nfO{ sDkg (Vibration) x'g] u/L k|of]u gug]{ .

 l;lqmnfO{ 3F'Pqf] (Sling) sf] ¿kdf k|of]u gug]{ .

 c+s';sf] 6'Kkfdf a:t'nfO{ gafFwg] .

 s'g} wfl/nf] a:t' dfly r]g k'lNn AnsnfO k|of]u gug]{ .

 l;lqmdf e'm08\ofOPsf] a:t'nfO j]lN8ª ug]{ sfd gug]{ .

 l;lqmnfO{ j]lN8ª On]S6«f]8sf] ¿kdf k|of]u gug]{ .



166 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

u_ k|of]u ul/;s]kl5

 h] sfdsf] nflu r]g k'lNnsf] k|of]u ul/Psf] xf] ;f] ;DkGg ePsf] olsg ug]{ .

 k|of]u kl5 s'g} klg a:t' l;lqmdf e'm08\ofP/ g/fVg] .

 e08f/0f ubf{ ;kmf / n'la|s];g ePsf] x'g'k5{ / nfdf] ;do;dd k|of]u gePdf 
a]nf a]nfdf ;kmfO / n'la|s];g ug]{ / rnfodfg k'hf{x¿nfO{ rnfpg'k5{ .

d]sflgsn ;+ef/ sfo{df ;'/Iff

!= l:js[tL k|fKt jf bIf k|flalwsn] dfq ;+ef/sf] sfd ug'{k5{ .

@= rfn' cj:yfdf pks0fsf] ;+ef/ ug'{ x'Fb}g . aGb ePsf] cj:yfdf klg ;+ef/ sfo{ ubf{ :jtM 
jf s'g}x¿ JolQmaf6 rfn' x'g g;Sg] u/]/ dfq sfd ug'{k5{ .

#= 5fnfdf Kjfn kfg{ ;Sg] hf]lvd (Skin Puncture Hazard), a9L k|]z/ o'Qm hf]lvdsf] 
(Over Pressurization Hazard) sf] ;Dks{df gcfpg] . kfgLsf] ;KnfO{ , k|]z/ eNj cflb 
aGb jf zdg (Relive) u/]/ dfq sfd ug'{k5{ .

$= sklnª / a]N6x¿df ;'/Iffsf] 3]/f (Safety Guard) sf] k|of]u ug'{k5{ . 

%=  pks/0f tftf] 5Fbf ;+ef/sf] sfd gug]{ . ;]nfO;s]kl5 dfq sfd ug]{

ljB'tLo pks/0fx¿sf] ;+ef/ sfo{ ubf{ ckgfOg' kg]{ ;'/Iffsf % ljlwx¿ -o'lQmx¿_

!=  d]h l:jr OFF ug]{ .

@=  sfd ug]{ dflg;sf] hfgsf/L lagf l:jr ON x'g g;Sg] Aoa:yf ug]{ .

#=  5'g' eGbf klxn] nfOg jf pks/0fdf laB't 5 ls olsg (Confi rm ) ug]{ .

$= pks/0f cly{8 ePsf] olsg (Confi rm) ug]{ .

%=  cf;kf; s'g} laBt rfns (Conductor) ePdf x6fpg]

ljB'tLo pks/0fx¿sf] ;+ef/ sfo{ ubf{ ckgfOg' kg]{ cGo ;'/Iffsf ljlwx¿ -o'lQmx¿_

!=  ;+ef/ d/Ddt so{x¿ ;se/ lbgsf] pHofnf]df ug'{ kb{5 cGoyf kof{Kt pHofnf] -k|sfz_ 
sf] Joa:yf u/]/dfq ;+ef/ dd{tsf]] sfd ug'{ kb{5 .

@=  ljB't nfOgx¿ 5'6fO sfd ug'{ kbf{ 5'6fpg' c3L tf/df cyjf 6ld{gndf lrGx -sfuhsf] 
6"qmfdf n]v]/ wfuf] jf 6]kn] afFWg]_ /fv]/ dfq 5'6fpg' kb{5 tfls kl5 lognfO{ k'gM hf]8\bf 
klxn]s} h:tf] xf]pg\ .

#= ljB't nfOg jf pks/0fsf] dd{t ;+ef/sf] sfd kof{Kt 1fg ePsf] jf cg'dlt k|fKt JolQmaf6 
dfqug'{ k5{ . 6«fG;km/d/ / ;f] eGbf cufl8sf] a9L ef]N6]h (High Voltage) nfOgsf] d/Ddt sfo{ 
cfk}mn] ug'{ x'+b}g . ltgLx¿df ;d:of k/]df ;DalGwt ljB't sfof{nosf] ;xof]u lng' kb{5 .

$=  ljB't em6\sf (Electric Shock) af6 hf]lugsf] nflu laB't k|lt/f]ws kGhf (Rubber 
gloves) ;'s]sf] sf7sf] l:nk/ (Sleepers) k|of]u ug'{ kb{5 .
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%=  ljB't em6\sf nfu]sf] JolQmsf] p4f/ ubf{ ;se/ l56f] d]g l:jr aGb (OFF) ug'{ k5{ . 
laB't em6\sf nflu /fv]sf] JolQmnfO{ 5'6fpgsf nflu ljB't k|lt/f]ws a:t' (Insulator) 
sf] k|of]u ug'{ kb{5 .

^=  ljB't em6\sf nfu]/ a]xf]; ePsf] JolQmnfO{ k|fylds pkrf/ u/L ;se/ l56f] c:ktfn 
n}hfg' kb{5 .

&=  wft'sf] vf]n ePsf] ljB't pks/0fnfO{ lr;f] -leh]sf]_ xftn] 5'g' x'Fb}g .

*=  ljB't lemNsfaf6 cfunflu ePdf ;a}eGbf klxn] d]g l:jr aGb (OFF) u/]/ dfqx¿ p4f/  
ug'{ kb{5 . kfj/ ;KnfO{ gsf6L cfuf] lgefpg kfgLsf] k|of]u ug'{ x'+b}g .

(=  ljB't ;DalGw dd{t sfo{ cfk\mgf] Ifdtf eGbf aflx/sf] ePdf ;DalGwt ljB't sfof{nosf] 
;xof]u lng' kb{5 . 

!@=%=!=$ kDk pks/0fsf] ;+ef/sf] lgldQ cfjZos ;fwgx¿

 tflnd jf cg'ej k|fKt hgzlQm (Trained /Experienced Manpower)

 cf}hf/, pks/0f (Tools and Equipments)

 dfn;fdfg / hu]8f kf6{k'hf{x¿ (Materials and Spare Parts)

 ;+ef/ k'l:tsf (Maintenance Manual)

tflnd

kDk pks/0fsf] ;+rfng / ;+ef/df ;+nUg JolQm :jo+n] (independently) ug{ ;Sg] x'g'k5{ . 
ljleGg ;/sf/L tyf lgdf{tf jf cGo lghL sDkgLx¿af6 tflndsf] cfof]hgf ug{ ;lsG5 . lgdf{tf 
sDkgLx¿sf] j]e ;fO6af6 klg lel8of]dfk{mt\ kDk ;+rfng / ;+ef/ ;DjlGw 1fg xfl;n ug{ 
;lsG5 . ;+ef/stf{n] lgDg ljifodf tflnd lng'k5{ M

 ;'/Iffsf ljlwx¿ (Safety Rules)

 kDksf] lsl;d (Types), agf}6 (Construction), ;+rfng (Operation), k|of]u 
(Applications)

 l;Fun / dlN6 :6]h kDkx¿ (Single and multistage Pumps)

 xf]l/hG6n / el6{sn kDkx¿ (Horizontal and Vertical Pumps)

 rn / crn kf6{k'hf{x¿ (Fixed and Movable Parts)

 Koflsªx¿sf] ;+ef/ (Maintenance of Pakings)

 a]l/ª / sklnª nufotsf] lg/LIf0f, x6fpg' / h8fg (Bearing and Coupling 
Inspection, Removal and Installatrion)

 ODk]n/sf] j]l/ª l/ªsf] lSno/]G; / gljs/0f (Clearance and Renovation of 
Wear-rings Impellers)
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 cf}hf/x¿sf] ;lx k|of]u (Correct use of Tools)

 gflk ug]{ ;fwg (Measurement Equipment) sf] k|of]u

 ljB't, ljB't ;ls{6, ljB'lto gflk tyf laR5]bg pks/0f (Electricity, Electric 
Circuit, Electrical Measuring and Isolation Equipments)

 ljB'lto df]6/, h]g]/]6/ (Electric Motor, Generator)

 ˆo'h, Pd l; l; la, OPn l; la, DofUg]l6s sG6\ofS6/ (Fuse, MCCB, ELCB, 
Magnetic Contactors)

 df]6/nfO{ cf]e/nf]8, cf]e/ / cG8/ ef]N6]h l/n], l;Fun k]mh, 8|fO{ /gaf6 hf]ufpg] 
;fwgx¿ (Overload, Over and Under Voltage, Single Phase, Dry 
Run  Protection Relays)

 df]6/ :6f/6/, lgoGq0f Kofgn (Motor Starters, Control Panel)

 cGt/ bxg OlGhg (Internal Cobustion Engine)

 OGwg, n'la|s]G6, lu|h (Fuel, Lubricant, Grease) sf] e08f/0f, k|of]u

 l8hn h]g]/]6/sf] agf}6, ;+rfng, ;+ef/ (Constrruction, Operation and 
Maintenance of Diesel Generator)

 ljleGg kfOkx¿, axfj /f]Sg] / ;'/Iff eNj (Pipes, Isolation and Safety 
Valves)

cf}hf/ pks/0fx¿

kDk :6];gdf lgDg cfwf/e"t cf}hf/x¿ (Basic Tools) sf] cfjZostf k5{M

!=  ljleGg ;fOhsf /]Gr ;]6 (Wrench Set)

@=  /\ofr]6 jf ;s]6 /]Gr (Ratchet or Socket Wrench)

#=  k]rs; (Screw Driver)

$=  Knfo/ (Pliers)

%=  3g÷dftf]{n÷d'ª|/f] (Hammer)

^=  dlN6ld6/ (Multimeter)

&=  s}+rL (Scissors)

*=  x]S; /]Gr ;]6 (Hex Wrench Set)

(=  kGhf (Glove- Disposable and Non-Disposable)

!)= Jffo/ 6ld{gn lqmDk/ (Wire Terminal Crimper)

!!=  6s{ /]Gr (Torque Wrench)

!@= efO; (ViCE )
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!#=a]l/ª k'n/

!$ kfOk Sn}Dk

!%= r]g k'lNn ;]6

!^= kfOk /]Gr

!& r]g /]Gr

!* rSs'

!(= lks, ;fj]n

@)= cfuf] lgefpg] afn'jf el/Psf] aflN6g jf Fire Extinguisher 

@!= Pc/ Anf]c/ (Air Blower)

cg'ko'Qm 9+un] cf}hf/sf] k|of]u u/L kDksf] ;+rfng ;+ef/ ubf{ b'3{6gf x'G5 . lgDg s'/fdf Wofg 
lbg'k5{ M

s_ s'g} vf; sfdsf] (Specifi c job) sf] nflu pko'Qm (Proper) cf}hf/sf] 5gf}6 ug'{k5{ .

v_ cf}hf/sf] lg/LIf0f u/L lau|]sf] eP d/Ddt jf la:yfkg u/LxfNg'k5{ .

u_ v;]/ s;}nfO{ rf]6k6s nfUg] 7fpFdf cf}hf/nfO{ /fVg' x'Fb}g .

3_ ultdfg (Mooving) d]lzg pks/0fdf cf}hf/sf] k|of]u ug'{ x'Fb}g . 

ª_ s'g} klg cf}hf/sf] k|of]u ul/g] :yfg bx|f] / kof{Kt 7fpF (Space) x'g'k5{ .

r_ cf}hf/sf] ;xL (proper) tl/sfn] k|of]u ug{ l;Sg'k5{ / Jojxf/df k|of]u ug'{k5{ .

5_ xyf}8f, tf/sf] a|; jf l5gfsf] k|of]u ubf{ cFfvfsf] ;'/Iff r:df nufpg'k5{ .

vr{ eP/ hfg] dfn;fdfg / hu]8f kf6{k'hf{x¿ (Materials and Spare Parts)

s_ kDk ul/g] kfgLn] ax';+Vos pkef]Qmfx¿sf] :jf:YonfO{ l;w} c;/ ug]{ x'Fbf kDk :6];gsf] 
;'/Iff / ;/;kmfO{ ug'{ clgjfo{ 5 . kDk ;+rfng ;'/lIft / ;/n x'gsf] lgldQ kDk / 
cf;kf;sf] 7fpF (Pump Room) klg ;kmf / ;'Vvf x'g'k5{ . oL sfd ug{sf] lgldQ 
cfjZos ;/;kmfO{;DaGwL dfn;fdfgx¿ s'rf], sk8f, aflN6g, a|;, l86/h]G6=== cflb .

v_ ;+rfng / ;+ef/df ;+nUg JolQmx¿nfO{ 3fp rf]6 nfu]df k|of]u ug{sf] nflu cfjZos pkrf/ 
;fwg ;lxtsf] k|fylds pkrf/ afs; (First aid-Box)

u_ pks/0fx¿sf] ;+ef/ sfo{df k|of]u x'g]] n'la|s]G6, lu|h, Koflsª cflb ;fdfgx¿

3_ ;+ef/sf] qmddf abnL ug{sf] lgldQ cfjZos kf6{k'hf{x¿ . ;fdfGotof b'O{ jif{sf] 
lgldQlgdf{tf sDkgLaf6 l;kmfl/; ul/Psf hu]8f kf6{k'hf{x¿ (Spare Parts) e08f/0f 
ul/G5 . pks/0fsf] df]8]n / kf6{ gDa/;lxtsf] :k]o/ kf6{; lni6 kDkw/df pknJw x'g'k5{ 
/ vl/b ubf{ ;f] gDa/ le8fpg'k5{ .
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;]lG6\ˆo'un kDksf] nflu hu]8f kf6{k'hf{x¿df an a]l/ªsf] ! ;]6 (a set of Ball Bearing), 
s]l;ª l/+Usf] ! ;]6 (a set of Casing Ring), sklnª Olnd]G6sf] ! ;]6 / Un}08 Koflsª l/+ªsf] 
! ;]6 (a set of Gland Packing Ring) kDksf] df]6/sf] klg cufl8 / k5fl8sf] a]l/ª sf] ! 
;]6 . :6f/ 8]N6f :6f/6/sf] nflu 6fOd/, cf]e/nf]8 l/n], l;un k]mh lk|e]G6/, DofUg]l6s sG6\ofs6/ 
/ START, STOP

;+ef/ k'l:tsf (Maintenance Manual)

kDk ;]6sf] lgdf{tf sDkgLaf6 lbOPsf] ;+ef/ k'l:tsfdf pNn]v u/LP adf]lhd pks/0fx¿sf] 
;+ef/ x'g'k5{ . vf;u/L rNg] kf6{k'hf{x¿df n'la|s];g jf lu|lhª ug]{ tyf abnL ug]{ 306f jf lbg 
tf]lsPsf] tflnsf agfP/ /fVg'k5{ .

!@=%=@ kDk ;]6sf] ;+ef/sf lsl;d

 k"j{ ;"rs ;ef/ (Predictive Maintenance)

 /IffTds÷lgoldt÷;"lrs[t ;+ef/ (Preventive/Periodic/Scheduled  maintenance)

 ;'wf/fTds ;+ef/ (Corrective Mainenance) 

 cf]e/xn (Overhaul) 

!@=%=@=! k"j{ ;"rs ;ef/ (Predictive Maintenance)

k"j{ ;"rs ;ef/ (Predictive Maintenance) sf] p2]Zo k|ydtM rfn' pks/0f s'g a]nf lau|G5 
k"j{ ;+s]t kfpg' / lau|g' eGbf klxn]g} ;f]sf] lgbfg ug'{ xf] . lau|g' eGbf cl3 ;"rgf k|fKt ug{ 
ljlleGg tl/sf ckgfOG5 . efOa|];g ljZn]if0f (Vibration Analysis), t]n ljZn]if0f (Oil 
Analysis), yd{n Od]lhª (Thermal Imaging) / pks/0fsf] lg/LIf0f cflb ljleGg k|ljlwaf6 
rfn' cj:yfdf /x]sf] pks/0f s'g a]nf lau|G5 ;f]sf] k"j{ ;"rgf kfpg ;lsG5 . 

pks/0f lau|]/ sfd gug]{ cj:yfdf k'Ug' cufj} ;+ef/ ul/g] x'Fbf ;do / nfutsf] vr{ sd x'g] eP 
klg k"j{ ;"rgf lbg] cf}hf/ pks/0fx¿sf] d"No w]/} x'g] / cg'udg stf{sf] bIftf / cg'ej a9L 
rflxg] x'Fbf of] k|ljlw emg\ vlr{nf] / hl6n x'g ;S5 .

!@=%=@=@ kDk;]6sf] k|lt/f]wfTds÷;"lrs[t ;+ef/ (Preventive/Scheduled maintenance)

kDk pks/0fsf] b}lgs ;+rfngsf] qmddf b]lvg], ;'lgg] jf :kz{af6 yfxf kfOg]=r'xfj6 
(Leakage), lvof nfu]sf] (Corrosion), /Ë p8]sf] (Discolourisation), lvOPsf]÷3l;|Psf] 
(Wear/evidence of Rubbing), y'lgPsf] (Clogging), c:jefljs cfjfh (Unusual 
Noise) / a9L tft]sf] (Overheating) cflbaf6 ;+ef/sf] cfjZostfsf] ;+s]t kfOG5 . 
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!@=%=@=!=! ;]lG6«ˆo'un kDksf] lgoldt ;+ef/

cGt/fn hgzlQm ;do sfd
b}lgs ! hgf !)—!% ldg]6  a]l/ªsf] tfkqmd r]s ug]{ 

 s]le6];g / a]l/ªsf] cfjfh r]s ug{] 
 ljB'tsf] ef]N6]h / PlDko/ r]s ug]{

;fKtflxs ! hgf @)—#) ldg]6  ;S;g / l8:rfh{ k|]z/ r]s ug]{
 sDkg / cfjfh r]s ug]{
 l;lnª (Sealing) lns]h r]s ug]{

dfl;s ! hgf @)—#) ldg]6  kDksf] :ofˆ6 / ;xfos oGqx¿ r]s ug]{
 sklnªsf] l;wfkg (alignment) r]s ug]{
 n'la|s];g ug]{

jflif{s @ hgf @ —# 306f  df]6/sf] :ofˆ6sf] cl3—kl5sf] rfn (Axial 
movement) r]s ug]{ .

 ;xfos oGqx¿ / eNjx¿ vf]n]/ r]s ug]{ 
 sklnª vf]n]/ /a/ Olnd]G6 r]s ug]{ a9L 

lvOPsf] ePdf gofF abnL ug]{ 

låjflif{s 
cyjf
!)))) 
306f

@ hgf ^—* 306f kDknfO{ kfOkx¿af6 5'6fpg] / vf]Ng]
(Disassemble ug]{_
 kf6{k'hf{x¿ r]s ug]{ / cfjZos b]lvPdf gofF 
abnL ug]{M

— ODk]n/
— j]l/ª l/ª
— cf]—l/ª
— :ofˆ6

lrNnf] gePsf] (Un-machined) ;txdf 
sf]l6ª ug]{

gf]6M låjflif{s cyjf !)))) 306fdf ul/g] ;+ef/sf] sfd ;fwg / pks/0fo'Qm sfo{zfnf 
(Workshop) df ug'{k5{ .

yk hfgsf/L

!= kDkdf k|of]u ul/g] a]l/ªx¿

 s_ lsl;d

 ;]G6«Lk'mun kDkdf k|fo /f]lnª sG6\ofS6 a]l/ª cyjf PlG6 lk|mS;g a]l/ª (Rolling Contact 
Bearing or Antifriction Bearing) k|of]u ul/Psf] x'G5 . 
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 v_ a]l/ª lakmn x''gsf sf/0fx¿

 s_ sd;n n'la|s];g (Poor Lubrication) — #^ k|=z=

 v_ ysfg (Fatigue)   — #$ k|=z=

 u_ a]7Ls h8fg (Improper mounting) — !^ k|=z=

 3_ k|b"if0f (Contamination)   — !$ k|=z=

 u_ a]l/ªsf] ;+ef/

 ha a]l/ªsf] cfjfh, sDkg, tfkqmd / n'la|s];gdf kl/jt{g x'G5 ;+ef/sf] jf glas/0fsf] 
cfjZostf ePsf] yfxf x'G5 . kDk :6];gdf a]l/ªsf] ;kmfO{ / n'la|s];g ug{ ;lsG5 .

 /f]lnª sG6\ofS6 a]l/ª cyjf PlG6 lk|mS;g a]l/ªnfO{ n'la|s];g ug{ lgdf{tf sDkgLn] l;kmfl/; 
u/]sf] t]n jf lu|hsf] k|of]u ul/G5 . 

 t]nsf] k|ofu ul/g] a]l/ª xfpl;ªdf ePsf] t]nsf] n]en ;+s]t lrGx;Dd ;+w} t]nsf] n]en 
x'g'k5{ / ;f] r]s u/L lgoldt¿kdf t]n yKg'k5{ . t]n kmf]x/ ePdf k'/fgf] t]nnfO{ 8«]g u/L gofF 
t]n eg'{k5{ . o;f] ug{ a]l/ªnfO{ lemSg' (Dismounting) h?/t 5}g .

 lu|h k|of]u ul/g] a]l/ªdf klg lgdf{tf sDkgLn] l;kmfl/; u/]s} lu|h k|of]u ug'{k5{ .

 a]l/ªdf lu|hsf] kl/df0f cfjZostf eGbf 3l6 jf a9L x'g' x'Fb}g . a]l/ªsf] :kL8 (RPM) 
cg';f/ slt kl/df0fdf / slt 306fsf] cGt/fndf lu|hsf] k|of]u ug'{k5{ elg lx;fj ug{ 
;lsG5 jf lgdf{tf sDkgLn] tf]lslbPsf] adf]lhd ug'{k5{ . ;fdfGotof a]l/ªn] !))) 306f 
sfd u/L;s] kl5 u|Lh abNg'k5{ .

 a]l/ª lgsfNg (Dismounting) sf] nflu a]l/ª k'n/ (Bearing Puller) / ;kmf ug{ lgdf{tf 
sDkgLn] l;kmfl/; u/]sf] t/n kbfy{ jf dl§t]nn] klg ug{ ;lsG5 .

lrq g+= @$ /f]lnª sG6\ofS6 a]l/ª
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@= Koflsªsf] ;+ef/

kDksf] Un}08 Koflsª (Gland Packing) af6 kfgL lns x'g yfn]df /]Grsf] ;xof]un] la:tf/} 
6fO6 ug'{k5{ t/, a]:;/L 6fO6 ug'{ x'Fb}g tf ls kDk rfn' e}/xFbf k|lt ldg]6 @)—#) yf]kf kfgL 
r'lxO/xf];\ .

olb kfgL a9L lns e}/Xof] / Un}08 6fO6 ubf{ klg /f]lsPg eg] ss{—:q'm ;d]tsf] ;xof]un] Koflsª 
lems]/ klxn] h:t} u/L gofF Koflsª /fv]/ dfly pNn]v u/LPe}Fm Un}08 6fO6 ug'{k5{ . k'/fgf] Koflsª 
lemlsPsf] a]nfdf :ofˆ6 sf]l/Psf], lvOPsf] jf rf]Ol6Psf] 5 ls r]s ug{'k5{ .

lrq g+= @% UNof08 Koflsª .
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lrq g+= @^ UNof08 Koflsª k|lqmof .
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!@=%=@=!=@ ljB'tLo df]6/sf] lgoldt ;+ef/

cGt/fn hgzlQm ;do sfd
b}lgs ! hgf !%—@) 

ldg]6
s_ df]6/sf] aflx/L ;tx (External Surface) ;kmf ug]{ .
v_ cly{ª (Earthing) / tf/ (Motor Leadss) r]s 

ug]{ .
u_ df]6/ ;+rfngdf /xFbf ;fjwfgLk'j{s a]l/ª a9L tft]sf 5 

ls hfFRg] (Check ug]{_ .
;fdfGotof a]l/ª tft]sf] xftn] :k;{ u/L hfFlrG5 . dflg;n] 

s]lx ldg]6;Dd ;xg ;Sg] u/L tft]sf]nfO{ ;fdfGo 
dflgG5 .

3_ a]l/ªaf6 c;fdfGo cxfjfh cfPsf] 5 ls r]s ug]{ .
ª_ t]naf6 n'la|s];g x'g] a]l/ª 5 eg] t]nsf] n]en r]s ug]{ 

/ sd ePdf yKg] .
dfl;s ! hgf !%—@) 

ldg]6
s_ df]6/df nfu]sf] w'nf] x6fpg] (Blow ug]{_ .
v_ df]6/sf] OG;'n];g /]lh:6]G; (Insulation 

Resistance) r]s ug]{ .
u_ t]naf6 n'la|s];g x'g] a]l/ª 5 eg] t]n kmf]x/ d}nf] eof] 

ls r]s ug]{ . t]nsf] /Ëdf kl/jt{g b]lvPdf 8«]g u/L 
gofF t]n eg]{ .

rt'y{ 
dfl;s

@ hgf @—# 306f s_ df]6/sf] OG;'n];g /]lh:6]G; (Insulation 
Resistance) r]s ug]{ .

v_ a]l/ª ;kmf u/L gofF lu|h xfNg](Regreasing) .
Regreasing ubf{ a]l/ªsf] vfnL 7fpFsf] ulx/fOdf !÷# 

-Ps ltxfO_ jf !÷@ -cfwf_ dfq lu|h xfNg'k5{ . k"/f 
cyjf a]l/ªsf] vfln 7fpFsf] ulx/fO e/L lu|h xfn]/ 
df]6/ ;+rfng u/]df a]l/ª tfT5 (Overheating)

u_ df]6/df ljB't sg]S;gsf] alnof]kgf (Tightness) 
r]s ug]{ .

3_ df]6/sf] kmfpG8];g af]N6 / sDkg r]s ug]{ .
cw{jflifs @ hgf @—# 306f 

jf
@—# lbg

s_ df]6/sf] jfOl8ª (Winding) ;kmf ug]{ (Clean), 
ttfpg] (Bake) / cfjZos b]lvPdf jflg{; 
(Varnish) ug]{ .
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cGt/fn hgzlQm ;do sfd
jflif{s @ hgf @—# lbg s_ a]l/ª ;kmf u/L k'gM lu|h xfNg] (Regreasing) 

v_ a]l/ª xfpl;ª lvOPsf] 5 ls r]s ug]{
u_ df]6/sf] jfOl8ª (Winding) ;kmf ug]{ (Clean), 

ttfpg] (Bake) / cfjZos b]lvPdf jflg{; 
(Varnish) ug]{ .

3_ :6]6/, OG;'n];g, cy{ /]lh:6]G;, 6ld{gn aS;, k+vf 
cflb r]s u/L cfjZos ;'wf/ ug]{ .

gf]6M cw{jflif{s / jflif{s ;+ef/sf] sfd ;fwg / pks/0fo'Qm sfo{zfnf (Workshop) df dfq 
ug'{k5{ .

yk hgsf/L

!= dlN6ld6/åf/f df]6/ r]s ug]{ (Checking of Motor with Multimeter)

s_ slG6Go'l6 r]s (Continuety Check)

v_ ;6{ ;ls{6 r]s (Short Circuit Check)

u_ /]lh:6]G; r]s (Resistance Check)

3_ u|fpl08ª r]s (Grounding Check)

slG6Go'l6 r]s

U1 / U2 of}6} tf/sf] b'O{5]p x'g\, To:t} V1 
/ V2 tyf W1 / W2 klg 5'§f5'§} tf/sf 
5]px¿ x'g\ . dlN6ld6/n] r]s ubf{ U1 / U2, 
V1 / V2 tyf W1 / W2 slG6Go' x'g'k5{ . 
olb slG6Go' 5}g eg] tf/ 6'6]sf] a'lemG5 / 
df]6/n] sfd ub}{g .

;6{ ;ls{6 r]s

dlN6ld6/n] r]s ubf{ U1 / V1 cyjf V2 
tyf W1 / U2 cyjf U2 s'g} qm; slG6Go' 
b]lvof] eg] df]6/ ;6{ ;ls{6 ePsf] a'lemG5 / 
df]6/n] sfd ub}{g .

/]lh:6]G; r]s

U1 / U2, V1 / V2 tyf W1 / W2 ltgj6} 
k]mhsf b'a} 6ld{gn larsf] /]lh:6]G; dfkg lrq g+= @^ dlN6df]6/ ;ls{6 hfFr .
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ubf{ of}6} kl/df0f b]lvg'k5{ h:tf] ls U1 / U2 larsf] /]lh:6]G; @ cf]d 5 eg] V1 / V2 tyf 
W1 / W2 sf] /]lh:6]G6 klg @÷@ cf]dg} x'g'k5{ . olb s'g}df klg km/s b]lvof] eg] df]6/ ;Gt'ng 
gePsf] (Unbalanced) x'G5 / ;Grfng ubf{ l56} lalu|G5 .

u|fpl08ª r]s

s'g} klg 6ld{gn U1, V1, W1 cyjf U2, V2, jf W2 / df]6/sf] al8 (Body) lardf slG6Go'l6 
b]lvg' x'Fb}g . olb s'g} klg 6ld{gn / al8 lardf slG6Go'6L b]vfof] eg] u|fp06 ;6{ ePsf] a'lemG5 . 
To:tf] df]6/ rfn' ug'{ x'Fb}g .

@= d]u/ cyjf d]ufcf]dld6/af6 df]6/ r]s ug]{ (Checking of Motor with Megger)

ljB'tLo df]6/df ljB't r'xfjf]6 
(Leakage) 5 ls elg 
d]u/Lª u/]/ r]s ul/G5 . k]mh / 
u|fp08sf] lardf jf k]mhx¿sf] 
lardf x'g'kg]{ hlt /]lh:6]G6 
h;nfO{ OG;'n];g /]lh:6]G6 (IR) 
elgG5 ePg eg] cyjf gk'u 
ePdf ljB't r'xfjf]6 x'G5 . 
;fdfGotof gofF df]6/sf] s'g}klg 

k]mh / u|fp08 cyjf df]6/sf] al8sf] lardf !) d]uf cf]d eGbf a9L IR x'g'k5{ .

k]mhx¿sf] aLrdf k|lt !))) sfo{ef]N6 (Operating Volt) df ! -Ps_ d]3fcf]d IR x'g'kg]{ 
;+ef/stf{x¿sf] a'emfO 5 eg] $)) ef]N6df rNg] df]6/sf] km]hx¿ lardf Go'gtd @ d]3fcf]d 
/]lh:6]G6 x'g'k5{ . d]u/Lª ubf{ hlt a9L /]lh:6]G6 x'G5 Toltg} a9L df]6/ l6sfp x'G5 .

!@=%=@=!=# eNjx¿sf] ;+ef/

kDk :6];gdf lgDg eNjx¿ k|of]u ul/G5g\M

s_ k"m6 eNj (Foot Valve)

v_ :n'; eNj (Sluice Valve)

u_ gfOkm u]6 eNj (Knife Gate Valve)

3_ r]s eNj (N-R Valve)

ª_ a6/ˆnfO{ eNj (Butterfl y Valve)

lrq g+= @& d]u/sf] k|of]un] df]6/ hfFr .

lrq g+= @* km'6 eNj . lrq g+= @( :n'; eNj .
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s_ k"m6 eNjsf] ;+ef/

 k|To]s dlxgf k"m6 eNjsf] ;kmfO{ ug]{ .

 k|To]s @ dlxgfdf k"m6 eNjsf] ˆNofk (Flap) ;kmf ug]{ / lnsk|'km ;+rfngsf] 
nflu ;Ifd agfpg] .

 k|To]s aif{ k"m6 eNjsf] nfOg/ abnL ug]{ / kDk 
k|fOldª ubf{ kfgL lns gx'g] agfpg] .

v_ :n'; eNj / gfOkm u]6 eNjsf] ;+ef/

 k|To]s dlxgf eNjsf] Un}8 Koflsª r]s ug'{k5{ . 
Koflsªsf] cj:yf /fd|/L lu|lhª ;lxtsf] /fd|f] 
x'g'k5{ . kfgL lns ePsf] cj:yf x]/]/ k6s k6s 
Koflsª abNg' kg]{ klg x'g;S5 . 

 luo/;lxtsf] eNjdf k|To]s # dlxgfdf lu|h 
xfNg'k5{ . ;fdfGotof v'Nnf jf aGb /lx/xg] 
eNjx¿ k|To]s # dlxgfdf k"/} aGb / vf]ln rfn' u/L 
x]g'{k5{ / s8f (Jam) 5 eg] v's'nf] agfpg'k5{ .

gf]6M a9L ;fOhsf] (Oversized) xft] rSsf (Hand Wheel), 
vf]n (Cap) jf xTyf (Spanner) sf] k|of]u u/L eNj ;+rfng ug'{ x'Fb}g, l:nk (slip) x'G5 . 
cfFlzs aGb (Threottled) cj:yfdf eNj ;+rfng ug'{ x'Fb}g, cfjfh cfpF5, lvOG5 jf lakmn 
x'G5 .

u_ r]s eNjsf] ;+ef/

kDk rfn' gePsf] / 8]lne/L kfOkdf kfgL el/Psf] cj:yfdf r]s eNjaf6 kfgL lns 
e}/x]sf] 5 ls elg k|To]s # dlxgfdf r]s ug'{k5{ . eNjsf] 9f]sf, sAhf / lkgsf] cj:yf 
klg r]s ug{k5{ .

lrq g+= #) a6/ km\nfO{ eNj . lrq g+= #! r]s eNj .

lrq g+= #@ gfOkm u]6 eNj .



179vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

3_ a6/ˆnfO eNjsf] ;+ef/

k|To]s # dlxgfdf l;n l/ª (SeaL Ring) / cl8nf] u/L aGb (Tight Shut-off ) x'G5 
x'Fb}g r]s ug]{ . k|To]s ! jif{df luP/df n'la|s];g ug]{ .

gf]6M olb eNjx¿df afOkf; l;:6d 5 eg] jif{df sd;]sd PskN6 vf]n]/ r]s ug'{k5{ .

!@=%=@=!=$ el6{sn 6af{Og kDksf] lgoldt ;+ef/

kDk ul/Psf] kfgLåf/f / cfonåf/f n'la|s];g ul/g] b'O{ lsl;dsf el6{sn 6af{Og kDkx¿ 5g\ . 
logsf]] lgoldt ;+ef/ lgDgfg';f/ ul/G5 M

lrq g+= ## el6{sn 6af{Og kDk
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el6{sn kDksf] ;+ef/
cGt/fn hgzlQm ;do sfd
b}lgs ! hgf !% — @) ldg]6 s_ l8:rfh{ k|]z/, a]l/ª tfkjqmd, cfjfh / 

sDkg r]s ug]{ . 
v_ a]l/ª n'la|s];g cfon n]en r]s ug]{ .
u_ kfOk eNjx¿ af6 lns r]s ug]{ .
3_ :6lkmª aS;sf] Koflsªaf6 k|ofKt kfgL 
r'x]sf] 5 5}g r]s ug]{ . a9L r'x]sf] ePdf 
6fO6 ug]{ jf Koflsª abnL ug]{ .

dfl;s ! hgf !% — @) ldg]6 kDksf] Koflsªdf n'la|s];g ug]{ .
jflif{s ! hgf !% — @) ldg]6 kDksf] l8:rfh{, x]8 r]s ug]{ .

df]6/sf] ;+ef/

cGt/fn hgzlQm ;do sfd
;fKtflxs ! hgf !% — @) ldg]6 t]nsf n]en (Oil Level) r]s ug]{ / 

cfjZos b]lvPdf yKg] .
dfl;s ! hgf !% — @) ldg]6 t]nsf] 6+ls r]s ug]{ / afSnf] ÷hd]sf] ePdf 

6+ls ;kmf ul/ t]n abnL ug]{ . 
sDkg r]s ug]{ .

rt'y{ dfl;s ! hgf !% — @) ldg]6 a]l/ª n'la|s];g ug]{ .
jflif{s ! hgf !% — @) ldg]6 OG;'n];g /]lh:6]G6 r]s ug]{ . gk'u ePdf ;fwg 

;DkGg sfo{zfnfdf nlu cfjZos ;+ef/ ug]{ .

!@=%=@=!=% ;Ad/l;jn df]6/ kDksf] lgoldt ;+ef/

;fdfGo ;+rfngdf /x]sf] ;Ad/l;an df]6/ kDksf] ljz]if lgoldt ;+ef/sf] cfjZostf kb}{g . 
kDk ¿dsf] ;/;kmfO / ljB'tLo hf]8fO{x¿ (Electrical Connections) sf] ;'/lIft Joj:yfkg 
dxTjk"0f{ 5 / df]6/sf] OG;'n];g /]lh:6]G6sf] lgoldt r]s ug'{k5{ .

;fdfGo ;+rfngdf /x]sf] ;Adl;jn df]6/ kDk;]6nfO{ k|To]s @÷@ jif{df bIf / cg'ejL k|fljlwsaf6 
vf]n]/ (Disassemble u/]/_ a]l/ªx¿ kl/jt{g ug]{ / aflx/L ;txsf] ;kmfO{ u/L / k]G6 ug'{k5{ .

;Ad/l;jn df]6/ lsg hN5 < hNgaf6 /f]syfd s;/L ug]{ <

;ad/l;jn df]6/ kDk lau|g'sf] d'Vo sf/0f o;sf] df]6/ hNg'g} xf] . df]6/ hNg'sf] lgDg sf/0fx¿ 
x'g ;S5g\ M

!= ljB't/f]ws kq (Insulating Layer) sf] sf/0fn] Psgf;;Fu (Uniform) hNg' .

 df]6/sf] jfOlG8ªn] y]Ug ;Sg] eGbf a9L tftf] ePdf df]6/ hN5 . ;+rfngsf] qmddf df]6/sf] 
aflx/L ;tx (Motor Outer Surface) df df6f], l;N6 jf 9'Fuf afn'jfsf dl;gf s0fx¿ 
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(Grit) hd]/ df]6/sf] aflx/L ;txdf tfk/f]ws kqsf] lgdf{0f x'G5 / ;+rfngsf] qmddf df 
tft]sf] df]6/ ;]nfpg kfpFb}g / hN5 . To;}n] ha ha kDk;]6 aflx/ lgsflnG5 df]6/sf] 
aflx/L ;txnfO{ ;kmf u/L k]G6 ug'{k5{ .

@= kfgLsf] axfj sd x'g' .

 ;+rfngsf] qmddf tft]sf] ;Ad/l;jn df]6/nfO{ lr:ofpg] sfd kDk x'Fb} u/]sf] kfgLåf/f x'G5 . 
kfgLsf] axfj sd ePdf jf axfjsf] lbzf ;lx gePdf lr:ofpg] sfd kof{Kt gx'Fbf df]6/ 
hN5 .

#= a9L ef/ (Overload) sf] sf/0faf6 df]6/ hNg' .

 kDkn] sfd ubf{ a9L zlQm vr{ u/]df df]6/ cf]e/nf]8 x'G5 / hN5 . o;f] x'g glbg kDk 
af6 8\o"l6 KjfOG6 (Duty Point) eGbf aflx/ sfd u/fpg' x'Fb}g . df]6/nfO{ 3'Dg ufx|f] x'g] 
cj/f]wdf / tf]lsPsf] eGbf sd prfOdf (Head df_ kDk ;+rfng ug'{ x'Fb}g .

$= ljB't ef]N6]hdf l;dfeGbf aflx/ 36a9 (Fluctuation) e}/xFbf .

 ;fdfGotof !) k|=z+=;Dd ljB't ef]N6]h 36L jf a9L x'Fbf df]6/n] ;fdfGo sfd ub{5 . of] 
l;df eGbf aflx/ df]6/ ;+rfng ubf{ df]6/sf] jfOlG8ª tft]/ hNg] ub{5 . o:tf] cj:yfdf 
df]6/ ;+rfng gug'{ jf ef]N6]h :6fanfOh/ (Voiltage Stablizer) sf] Aoj:yf ug'{ kb{5 .

%= l;Fun k]mlhª (Single Phasing) cyjf k]mh k]mn (Phase Fail) eP/ .

 ltgk]mhx¿dWo] s'g} Ps jf b'O{ k]mhx¿af6 ljB't ;KnfO gePsf] cj:yfdf df]6/ rfn' 
(Start) u/]df jf ;+rfngdf /x]sf]  df]6/df s'g} Ps jf b'O{ k]mh k]mn ePdf df]6/ hN5 . 
ckof{Kt Ifdtfsf] ̂ o'h k|of]u u/LPdf jf s'g} sf/0fn] ljB't ;KnfO ug]{ s]a'ndf ;d:of eof] 
eg] o;f] x'g ;S5 . l;Fun k]mlhª lk|e]G6/ (Single Phasing Preventor) sf] Aoj:yf 
ug'{k5{ . 

^= k6s k6s -w]/} k6s_ df]6/ rfn' (Start) u/]df .

 df]6/ rfn' ubf{ ;'¿ s/]G6 (Starting Current) ;fdfGo eGbf lgs} a9L x'G5 . s/]G6 a9L 
k|jfx x'Fbf jfOlG8ª tfT5 / ;]nfpg] ;do kof{Kt glbO{ k6s k6s -w]/} k6s_ df]6/ rfn' 
(Start) u/]df jfOlG8ª sdhf]/ eO hNg]u5{ . df]6/sf] xif{ kfj/ hlt a9L x'G5 Toltg} a9L 
;dosf] cGt/fndf k6s k6s df]6/ rfn' ug'{k5{ . ;fdfGotof df]6/ :6f6{ ubf{ sf/0fa; k"/f 
ult (Full Speed) lng ;s]g eg] aGb (Stop) u/L t'?Gt k]ml/ Rffn' (Restart) ug'{ x'Fb}g 
sd;]sd % ldg]6 kl5 dfq ug'{k5{ .

&= ljB'tLo lj;h{g (Electrical Discharge) sf] sf/0faf6 .

 df]6/sf] jfOlG8ªsf] OG;'n];gdf x|f; eof] jf jfOlG8ª ubf{ rf]6k6s nfUof] (Puncture eof]_ 
eg] hldg (Earth) jf k]mhx¿ Ps cfk;df ljB'tLo lj;h{g (Electrical Discharge) 
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x'G5 / lemNsf (Spark) pTkGg x'G5 . o;f] x'Fbf df]6/ hN5 .

*= u'0f:t/xLg kf6{k'hf{sf] k|of]uaf6 .

 kDk, df]6/, :6f/6/ jf df]6/ lgoGq0f af]8{ (Control Panel) sf] d/Ddt ubf{ sd Ifdtf jf 
sd u'0f:t/sf] gSsnL hu]8f k'hf{ (Spare Parts) k|of]u ePdf df]6/ hNg] ;+efjgf x'G5 .

 dfly pNn]lvtsf] ;fy} ;Ad/l;jn df]6/ lgDg sf/0fx¿af6 klg hNg] ub{5g\ M

s_ df]6/ / kDk h8fg ug]{ qmddf /]vf (Alignment) gldn]df jf lgdf{tfn] ;]6 ldnfO k7fPsf] 
eGbf km/s kDkdf h8fg u/L ;+rfng u/]df df]6/ hN5 .

v_ afn'jf ldl:;Psf] kfgL kDk u/]df df]6/ hN5 . $) lk=lk=Pd\= eGbf sd afn'jf ldl:;Psf] 
kfgL kDk ubf{ w]/} c;/ gk/] klg ;f] eGbf a9L afn'jf ldl:;Psf] kfgL kDk ubf{ kDksf] ODk]n/, 
a'; a]l/ª cflb lvOG5 / ;+rfng x'Fbf kDk;]6df a9L sDkg x'G5 / df]6/sf] Alignment 
ldNg guO{ hNg] u5{ .

u_ sf]n'd kfOk÷/fOh/ kfO{ksf] hf]8fO{ bx|f] gePdf kDk ;+rfng x'Fbf sDkg (Vibration) x'g] 
x'Fbf df]6/ hN5 ;fy} 6\o'aj]ndf kDk nf]cl/ª ubf{ s]l;ªdf ;6fpg x'Fb}g .

3_ kfgLsf] n]en 36]/ jf x¿ s"g} sf/0fn] ;'Vvf cj:yfdf kDk ;+rfng (Dry Run) ePdf 
kDk jf df]6/sf] a]l/ª ;fx|f] (Seizure of Pump or Motor Bearing) eP/ df]6/nfO{ a9L 
ef/ kg{ hfG5 / hN5 . o;f] x'g glbg kfgLsf] n]en uf8{ ;lxtsf] 8\fO{ /g lk|e]G6/ (Dry 
Run Preventor with Water Level Guard) sf] Aoj:yf ug'{ cfjZos 5 .

!@=%=@=!=^ lgDg ef]N6]h ljB'tLo c+ux¿ -:6f/6/, a|]s/, Kofgn cflb_ sf] ;+ef/

cGt/fn hgzlQm ;do sfd

b}lgs ! hgf !%—@) ldg]6 s_ aflx/L efusf] ;kmfO{ ug]{ .

v_ laB'tLo lemNsf (Spark) / lns]h÷cly{ª 
(Leakage/Earthing) r]s ug]{ .

u_ a9L tft]sf] (Overheating) r]s ug]{ .

dfl;s ! hgf !%—@) ldg]6 s_ leqL efusf] ;kmfO{ , w"nf] x6fpg]

v_ sg]S;gx¿ r]s u/L 6fO6 ug]{ 

q}dfl;s ! hgf #)—$) ldg]6 s_ sG6\ofS6 KjfOG6x¿ r]s ug]{

v_ df]6/sf] ;'/Iff ;fwgx¿n] sfd u/] gu/]sf] r]s 
ug]{ .

jflif{s ! hgf @—# 306f s_ ;a} c+ux¿sf] ;le{l;ª ug]{

v_ ef]N6ld6/, PlDd6/, 6fOd/, l/n]x¿ s]lna|];g jf 
l/;]l6ª ug]{ .
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!@=%=@=!=& pRr ef]N6]h ljB't nfOgsf] ;+ef/

pRr ef]N6]h (High Tension) laB't nfOg / pks/0fx¿sf] ;+ef/ d/Ddtsf] sfd ;DalGwt 
sfof{noaf6 x'G5 . s'g} ;d:of cfOk/]df / s'g} 6"6k"m6 ePsf] jf hf]lvdk"0f{ l:ylt b]lvPdf cfk"m 
jf x¿ hf] sf]lx klg glhs ghfg] / ljB't sfof{nonfO{ zL3| ;"rgf lbg] . 

!@=%=@=!=* 6«fG;km/d/ / 6«fG;km/d/ ;a :6];gsf] ;+ef/ 

6«fG;km/d/ / 6«fG;km/d/ ;a :6];gsf] ;+ef/ sfo{ ug{sf] lgldQ ljB't k|jfx aGb ug'{kg]{ / ljz]if 
tflnd k|fKt JolQmaf6 ljz]if cf}hf/ pks/0f k|of]u u/L ug'{ kg]{ x'Fbf ;DalGwt ljB't sfof{no;Fu 
;dGjo u/]/ dfq ug'{k5{ .

s_ b}lgs lg/LIf0f / ;+ef/

 6«fG;km/d/af6 t]n r'lxPsf] 5 ls r]s ug]{ .

 l;lnsf h]nsf] /Ë p8]/ kx]Fnf] b]lvPsf] 5 ls r]s ug]{ . 

v_ dfl;s ;+ef/

 6«fG;km/d/sf] t]nsf] n]en r]s ug]{ . n]en sdb]lvPdf yKg] .

 s]a'n 6ld{g];g r]s ug]{ .

 8\k cfp6 ˆo'h (DO Fuse) 7Ls 5 5}g r]s ug]{ .

 /]l8o6/ (Radiator) df ePsf] w'nf] kmf]x/ ;kmf ug]{ . 

 udL{sf] df};ddf #—$ aflN6g kfgL cly{Ë (Earthing Pit) df xfNg] .

lrq g+= #$ 6«fG;km/d/ ;a:6]zg
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 6«fG;km/d/sf] HT/LT a';df / nfO6lgË c/]:6/ (Lightning Arrestor) kmf]x/ jf rs]{sf] 
(Cracks) 5 ls r]s ug]{ .

u_ rt'y{ dfl;s ;+ef/ 

 6«fG;km/d/ cfonsf] 8fO{ On]lS6«s :6«]Gy (Dielectric Strength) r]s ug]{ . gk'u ePdf 
lkmN6/ ug]{ jf cfon kl/jt{g ug]{ (Filter or change) .

 ;a :6];gsf ;a} pks/0fx¿sf] OG;'n];g /]lh:6]G6 r]s ug]{, cly{Ësf] hf]8fO / sfd u/] 
gu/]sf] r]s ug]{ .

 6«fG;km/d/sf] 6\ofk kl/jt{g ug]{ l:jr (Tap Changing Switch) r]s ug]{ .

3_ cw{ jflif{s ;+ef/ 

 6«fG;km/d/ cfonsf] 8fO{ On]lS6«s :6«]Gy (Dielectric Strength) r]s ug]{ . gk'u ePdf 
lkmN6/ ug]{ jf cfon kl/jt{g ug]{ (Filter or change) .

 ljB't 5'6fpg] l:jr (Disconnecting Switch), l8=cf]= ˆo'h (DO Fuse) ;ls{6 a|]s/ 
cflbsf sG6\ofS6 KjfOG6x¿ r]s ug]{ . rNg] k'hf{x¿df (Moving Components) df h]ln 
(Jelly) jf lu|h (Greasae) xfNg] . 

 ;fdfGotof rt'y{ dfl;s / cw{jflif{s ;+ef/df pNn]lvt sfdx¿ jif{f -dg;'g_ sf] cl3 
(Pre-Mansoon) / jiff{sf] -dg;'gsf]_ kl5 (Post-Mansoon) df ul/G5 .

ª_ jflif{s

 cy{ lk6 (Earth Pit) sf] /]lh:6]G; (Resistance) gfkL (Measure) ug]{ . l;4fGttM 
/]lh:6]G; ! cf]d (1 Ohm) eGbf a9L x'g' x'Fb}g . lvof nfu]sf g6 af]N6 cyjf s'g} k'hf{ eP 
abln ug]{ . ;a :6];gdf kfgL ghDg] u/L lgsf;sf] Aoj:yf ug]{ .

 6«fG;km/d/ cfonsf] Pl;l86L (Acidity) 6]i6 ug]{ .

r_ ljz]if ;+ef/

 k|To]s @ jif{df 6«fG;km/d/sf] 6}+s (Tank), :6Ln :6]Sr/ (Steel Structure) / pks/0fx¿df 
k]G6 (Paint) ug'{k5{ .

 k|To]s % jif{df 6«fG;km/d/sf] sf]/ (Core) / jfOlG8ª (Winding) r]s ug]{ .

!@=%=@=!=( ef]N6]h :6]lanfOh/ (Voltage Stabilizer)

Eff]N6]h :6]anfOh/ of}6f o:tf] ljB'tLo pks/0f xf] h;n] aflx/af6 pknAw ef]N6]h cyjf Ogk'6 
(Input) ef]N6]h 3l6 a9L jf cl:y/ ePsf]df klg nf]8 jf cfp6k'6df (Output df) Psgf;sf] 
cyjf l:y/ ef]N6]h pknAw u/fpF5 .
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s'g} klg laB'tLo pks/0fnfO{ tf]lsPsf] ef]N6]h 
eGbf km/s ef]N6]hdf ;+rfng ubf{ lalu|G5 
h:tf] ls nfdf] ;do;Dd a9L ef]N6]hdf 
(Over Voltage df_ ;+rfng u/LPdf lgDg 
v/faL x'g ;S5g\M

 jfOlG8ªsf] OG;'n];gdf v/faL x'G5 .

 s]an (Cable) tf/df gf]S;fgL x'G5 .

 pks/0fsf] cfo" 36\5 (De-rating life) .

To:t} tf]lssf] eGbf sd ef]N6]hdf ljB'lto 
pks/0f ;+rfng ubf{ lgDg v/faL x'g ;S5g\M

 pks/0fn] /fd|/L sfd ub}{g (Malfunctioning)

 sfd ug{ a9L ;do nufpF5 .

 sfo{ Ifdtfdf x|f; cfFp5 .

 a9L laB't (Current) vkt u5{ / tfT5 .

 sfo{ljwLdf cz'l4 (Error) x'G5 .

 df]6/sf] :kL8 (Speed) 36\5 . 

pk/f]Qm v/faLx¿ x'gaf6 hf]lugsf] nflu ef]N6]hsf] 36 jf a9 x'g] :yfgsf kDk :6];gx¿df 
ljB'tLo pks/0f ;+rfng ug{ ljz'4 (Accurate) ef]N6]hsf] Joj:yfkg ug{ ef]N6]h :6]anfOh/sf] 
dxTjk"0f{ e"ldsf x'G5 .

ef]N6]h :6]anfOh/sf] lsl;d / ;+ef/

ef]N6]h :6]anfOh/ ltg lslk;dsf x'G5g\M

 l/n] 6fOksf] ef]N6]h :6]anfOh/ (Relay Type Voltage Stabilizer),

 ;jf]{ lgolGqt ef]N6]h :6]anfOh/ (Servo controlled Voltage Stabilizer),

 :6]l6s ef]N6]h :6]anfOh/ (Static Voltage Stabilizer), 

l/n] 6fOksf] ef]N6]h :6]anfOh/ sd Ifdtf x'G5g\ . ;fd'bflos kDk :6];gdf :jrflnt 
(Automatic) ;jf]{ lgolGqt jf :6]l6s ef]N6]h :6]anfOh/sf] k|of]u ul/G5 . ;af]{ lgolGqt 
ef]N6]h :6]anfOh/df df]6/ cyjf rn (Mooving) kf6{ ePsf]n] ef]N6]h ;'wf/sf] nflu s]lx 
;do nfUg] ha ls :6]l6s ef]N6]h :6]anfOh/df s'g} rn k"hf{ geO{ On]S6«f]lgs ;ls{6 dfq 
ePsf]n] ;f] k|lqmof t'?Gt x'G5 . rn k"hf{ ePs} sf/0fn] ;af]{  lgolGqt ef]N6]h :6]anfOh/df 
;+ef/ sfo{sf] cfjZostf k5{ / :6]l6s ef]N6]h :6]anfOh/df cfjZos kb}{g . ;fdfGotof ef]N6]h 

lrq g+= #% ef]N6]h :6]lanfOh .
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:6]anfOh/sf] lgoldt ;+ef/ ug{ 6ld{gnsf] ;kmfO{, t]nsf] n]en / r'xfjf]6 r]lsª / t]ndf cfb|tf 
lgoGq0f ug]{ tyf 8fOOn]lS6«s :6«]Gy (Dielectric Strength) r]s ug'{ xf] -!) d]ufcf]d (10 
Mohm) eGbf a9L x'g'k5{_ . s'g} cfsl:ds ;+ef/sf] cfjZostf kg{ cfPdf ljz]if1af6 ;'ljwf 
;DkGg sfo{zfnfdf u/fpg'k5{ .

!@=%=@=!=!) cly{ªsf] dxTj / ;+ef/

lgDg sf/0fx¿n] ubf{ cly{ªsf] cfjZostf k5{ M

 cly{ªn] ;6{ ;ls{6 (Shortrcircuit) s/]G6 af6dlg;nfO{ hf]ufpF5 .

 cly{ªn] ;6{ ;ls{6 (Shortrcircuit) s/]G6sf] axfjnfO{ ;lhnf] / 5f]6f] af6f] pknAw 
u/fFp5 .

 cly{ªn] pRr ef]N6]hsf] t/+Ë (High Voltage Surge) / r6\ofËsf] lj;h{g (Lightning 
Disacharge) af6 dflg; / pks/0fnfO{ hf]ufpF5 .

lrq g+= #^ cly{ª ug]{ ;xL tl/sf .



187vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

;+ef/ tflnsf

!@=# cw{jflif{s ;+ef/

qm=;+= lg/LIf0f ug'{kg]{ lg/LIf0fsf] tl/sf lg/LIf0faf6 bf]if b]lvPdf 
ug'{kg]{

!= cy{ l:6\k (Earth Strip) 
cyjf tf/ (Earthing 
Wire)

cfFvfn] x]/]/ r]s ug]{ jf 
slG6Go"6L r]s ug]{ .

6'6]sf] (Broken) kfOPdf t'?Gt 
s:g] jf abnL (Tighten/ 
Replace ug]{ .
gf]6M cy{ l:6\k (Earth Strip) 
cyjf tf/ (Earthing Wire) 
6'6]sf] (Broken) cj:yfdf 
;f] nfO{ a6f/]/ (Twist 
u/]/_ hf]8g' x'Fb}g, gofFåf/f 
lj:yfkg (Replacement) 
jf g6 af]N6sf] hf]8fO{ jf 
;f]N8l/ª÷j]lN8ª ug'{k5{ .

@= cy{ l:6«k (Earth 
Strip) cyjf tf/ 
(Earthing Wire) sf] 
pks/0f;Fusf] hf]8fO{ .

r]k'jf (Clamp) jf g6 
af]N6 v's'nf] jf lvof 
nfu]sf] r]s ug]{ .

kmf]x/ df6f] ;kmf ug]{ . Sn}Dk jf 
g6 af]N6 6fO6 ug]{ .

# vfN8f] (Sump) ;fdfGo cj:yf 
(General Condition) 
/ ;'vfkg (Dryness) 
r]s ug]]{ .

olb vfN8f] ;'vf eof] eg] 
xKtfdf b'O{ rf/ aflN6g kfgL 
xfn]/ cf;kf;sf] hldg 
cf]l;nf] agfpg] .

!@=$ jflif{s ;+ef/

qm=;+= lg/LIf0f ug'{kg]{ lg/LIf0fsf] tl/sf lg/LIf0faf6 bf]if b]lvPdf ug'{kg]{
!= cy{ /]lh:6]G; (Earth 

Resistance)
bIf k|fljlwsaf6 cy{ 
6]:6/ (Earth Tester) 
åf/f gfkL ug]{ . 

tf]lsPsf] eGbf a9L ePdf l;df 
leq 36fpgkfO{nf rfNg] .

@= vfN8f] (Earth Pit) On]S6«f]8 (Electrode) 
/ cy{ (Earth) larsf] 
slG6Go"6L (Continuety) 
r]s ug]{ .

dflyNnf] ! ld6/ ulx/fOsf] 
s8f df6f] x6fpg] . To;df sf]s 
(Coke/Charcoal) ld;fpg] / vfN8f] 
k'g]{ . o;k6s g'g gld;fpg], 
ld;fPdf On]S6«f]8df lvof nfU5 .
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k/Dk/fut tl/sf (Conventional Method) af6 cly{ª ubf{ Kn]6, kfOk jf /8 nfO{ hldgdf 
uf8]/ g'g, df6f] / uf]n (Charcoal) sf] ld>0fn] k'l/G5 . oL cly{ªx¿df lvof nfu]/ /]lh:6]G; 
a9\b} hfg] x'Fbf a9L e/kbf]{ cly{ªsf] nflu s]ldsn (Chemical) cly{ª ul/G5 .

ug}{ kg]{

!= ;+ej eP;Dd cly{ªsf] On]S6«f]8nfO{ hldgdf l:yfoL ¿kdf lr;f]÷cf]l;nf] (Moisture) 
n]en eGbf tn;Dd uf8\g' k5{ .

@= cly{ªnfO{ lgoldt ¿kdf r]s ug'{k5{ .

#= cly{ªsf] tf/ tfFjf (Copper), lh= cfO{ (Galvanized Iron) jf :6Lnsf] x''g'k5{ .

$= cly{ªsf] tf/÷k§L (Lead) / On]S6«f]8sf] larsf] hf]8fO{ e/kbf]{ (Reliable) x'g'k5{ .

%= cly{ªsf] tf/÷k§L (Lead) nluPsf]÷ufl8Psf] af6f] dflg;sf] kx'Fraf6 aflx/ (Out of 
reach) x'g'k5{ .

^= cly{ªsf] tf/÷k§L (Lead) sf] ;fOh kof{Kt x'g'k5{ .

&= ljB'tLo pks/0fdf sfd ubf{ cly{ª ul/Psf] olsg (ensure) x'g'k5{ .

*= ;+ej eP;Dd cly{ªsf] 6ld{gn (Terminal) b]lvg] x'g'k5{ .

gug'{ kg]{

!= l;Fun k]mhsf] nfOgdf l:jr (Switch) / ̂ o"h (Fuse) Go"6\ndf g/fVg], ;w}F lhjGt (Live) 

lrq g+= #& cly{ª ljlw .
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cyjf k]mh (Phase) df dfq /fVg] .

@= ˆo"h p8]sf] (Blown Fuse) abln 
ug]{ jf l6«k ePsf] Pd\=l;=la=sf] l/;]6 
ug'{ cl3 s] sf/0fn] To;f] x'g uPsf] 
xf] olsg u/]/ / ;'wf/ u/LP kl5 cfk"m 
;Gt'i6 (Satisfy) eP kl5 dfq ug]{ .

#= ˆo"h tf/sf] ;§fdf sk/ jf 
cNo'ldlgodsf] tf/sf] k|of]u gug]{ .

$= ljB'tLo ;fdfgx¿ / ljB't 
kl/rfns (Conductor) nfO{ 5'g' 
eGbf cufl8 d[t (Dead) ePsf] 
jf cly{ª ul/Psf] olsg (Sure) 
x'g'k5{ . pRr ef]N6]hsf ;fdfu|LnfO{ 
g5f]Osg (Without Touching) klg 
em6\sf (Shock) / lemNsf (Flashover) lbg ;S5 . sd ef]N6]hsf] ljB'taf6 klg s'g} s'g} 
kl/l:yltdf vt/fk"0f{ x'g]x'Fbf cgfjZos hf]lvd (Risk) lng' x'Fb}g .

%= s'g} ljB'tLo pks/0f jf nfOgdf sfd u/L/xFbf k|of]u ul/Psf] cly{ª / ;'/Iff oGq x6fpg' 
x'Fb}g .

^= ljB'tLo lemNsf (Electric arc) nfO{ gfËf] cfFvfn] x]g'{ x'Fb}g .

&= cly{ª On]S6«f]8df Ogfd]n k]G6 / lu|h nufpg' x'Fb}g .

*= Go"6\n sG8S6/nfO{ (Neutral Conductor) cly{ªsf] tf/sf] k|of]hg ug'{ x'Fb}g .

(= kfgLsf] kfOk nfOgnfO{ cly{ªsf] nflu k|of]u ug'{ x'Fb}g .

!@=%=# kDk ;]6sf] ;'wf/fTds÷cfsl:ds ;+ef/ (Corrective/Breakdown Maintanance)

;'wf/fTds cyjf cfsl:ds ;+ef/ cfjZostfdf cfwfl/t (Based on Demand) ;+ef/ 
k|ljlw xf] . /IffTds÷;"lrs[t ;+ef/ ubf{ ub}{ jf s'g} sf/0fa; kDk jf pks/0fdf crfgs ;d:of 
cfO{lbPdf jf ;+ef/ ug{ lhDd]jf/ JolQm jf ;+ef/stf{ kDk jf pks/0f lau|]/sfd gug]{ eP ;Dd s]xL 
s[of gu/L a;]df o; lsl;dsf] ;+ef/ ug'{k5{ . ;fFRrLg} eGg] xf] eg] of] …;+ef/ ljlxg Joj:yfkgÚ xf] . 
pks/0fdf ;d:of gcfP;Dd jf sfd} ug{ g;Sg] eP;Dd Joj:yfkgsf] s]lx klg vr{ x'Fb}g . ha 
;d:of cfO{k5{ ;]jf cj?4 x'Fbfsf] gf]S;fgL, cfsl:ds ¿kdf t'?Gt kf6{ k'hf{ vl/b, k|fljlwsnfO{ 
cf]e/ 6fOd cflbdf ;d]t vr{ Joxf]g'{ kg] x'Fbf of] ;a}eGbf dxFuf] ;+ef/ ljlw xf] .

kDk jf s'g} pks/0f cs:dft lsg lau|G5 eGg] k|Zgsf] pQ/df s'g} kf6{ k'hf{sf] v/faL jf s'g} 
cgk]lIft kl/l:ylt h:tf ef}lts sf/0fnfO{ bf]if lbOG5 t/, jf:tljstf cs}{ x'G5 h:tf] ls M

lrq g+= #* s]ldsn cly{ª .
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!= klDkª k|0ffnLsf] l8hfO{g gldn]sf] / pko'Qm kDksf] 5gf}6 gePsf] .

@= kDksf] lgdf{0fdf sd;n dfn;fdfg k|of]u gePsf] / s'zntfk"j{s lgdf{0f gul/Psf] 
(Workmanship /fd|f] gePsf]_ .

#= ljlwk"j{s h8fg gul/Psf] .

$= lalwk"j{s ;+rfng, ;+ef/ gul/Psf] .

h8fg ul/Psf] ;]lG6«̂ o'un kDkdf v/faL cfPdf ;f]sf] ;Defljt sf/0f lgDgfg';f/ ;"rLs[t ul/Psf] 5 

!@=% ;]G6«Lkm\o"un kDk hfFr tflnsf

v/faL ;Defljt sf/0f
kDkn] kfgL tfGb}g÷kmfNb}g (Does not Deliver) ! @ # $ ^ !! !$ !^ !& @@ @#
kDkn] sd Ifdtfdf kfgL tfG5÷kmfN5 (Deliver 
at reduced capacity)

@ # $ % ^ & * ( !) !# !^ @! @@ @* 
@( #)

sd k|]z/df kfgL kmfN5 (Insuffi  cient pressure 
delivered)

% !# !% !^ !( @! @* @( #)

kDk rfn' u/]kl5 k|fOldª k'm:sG5 (Pump 
looses priming after starting)

@ # % ^ & * !) !! !@

kDknfO{ a9L zlQmsf] cfjZostf k5{ (Pump 
requires excessive power)

!$ !% !^ !& !* !( @@ @# @% @^ @* 
#@ ## #^

:6lkmª aS;df a9L lns x'G5 . !@ @# @% @& #! #@ ## #$ #% #@^ 
#& #* #(

Koflsªsf] cfo' sd (Short life) x'G5 . !! !@ @# @% @& #! #@ ## #$ #% 
#^ #& #*& #(

kDk yls{G5 / a9L cfjfh cfpF5 (Pump 
Vibvrates or is Noisy)

@ # $ ( !) @) @@ @# @$ #% #^ #& 
#* #( $! $@ $# $$ $% $^ 

a]l/ªsf] cfo' sd x'G5 (Bearings have short 
life)

@# @% @^ @& #$ #% $) $! $@ $# 
$$ $% $^

kDk a9L tfT5 / ;fx|f] x'G5 (Pump overheats 
and seizes)

! $ @) @! @# @^ @& #$ #% $)

r]s ug]{ :yfg (Check Point)
;S;gdf bf]if (Suction Troubles)
!= kDk k|fOd ePg (Pump not primed) 

@= kDk cyjf ;S;g kfO{kdf k"0f{ ¿kdf kfgL el/Pg .

#= ;S;g lnˆ6 a9L eof] .

$= ;S;g k|]z/ / e]k/ k|]z/ larsf] ;Ldf ckof{Kt eof] .
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%= kfgLdf clws xfjf jf Uof; .

^= ;S;g nfOgdf Pc/ ks]6 (Air Pocket)

&= ;S;g nfOgdf Pc/ lns .

*= :6lkmª aS; afd6 kDkdf Pc/ lns .

(= k"m6 eNjsf] ;fOfh ckof{Kt ePsf] jf cfFlzs 6flnPsf] .

!)= k"m6 eNjsf] Ogn]6 ckof{Kt 8'a]sf] .

!!= Water seal kfO{k 6flnof] .

!@= lzn s]hsf] :yfg gldn]/ lzlnª kfgLsf] axfj /f]lsof] .

l;:6ddf bf]if (System troubles)

!#= :kL8 lgs} sd eof] .

!$= :kL8 lgs} a9L eof] .

!%= ;xL lbzfdf 3'd]g . 

!^= kDksf] l8hfOg x]8 eGbf a9L x]8df kDk ul/of] .

!&= kDksf] l8hfOg x]8 eGbf sd x]8df kDk ul/of] .

!*= kDk ul/Psf] kfgL jf t/n k4fy{sf] :k]l;lkms u|fle6L l8hfOgsf] eGbf km/s k¥of] .

!(= kDk rul/Psfd] t/n k4fy{sf] le:sf]l;6L (Viscocity) km/s k¥of] .

@)= lgs} sd Ifdtfdf ;+rfng ul/of] .

@!= kDkx¿sf] ;dfGt/ ;+rfng (Parallel Operation) ;'xfPg÷ldn]g .

d]sflgsn v/faL (Mechanical Trouble)

@@= ODk]n/df aflx/L a:t'sf] pkl:ylt .
@#= ld;PnfOgd]G6 (Misalignment)
@$= hu (Foundation) blx|nf] (Rigid) ePg .
@%= :ofˆ6 afFluof] .
@^= 3'Dg] kf6{n] l:y/ kf6{df 3if{0f eof] .
@&= a]l/ª lvOof] .
@*= j]l/ª l/ª lvOof] .
@(= ODk]n/ lalu|of] .
#)= s]l;ªsf] Uof;s]6df v/faL eP/ cfGtl/s lns]h eof] .
#!= :ofˆ6 cyjf :ofˆ6 :nLe lvOof] jf Koflsª /xg] :yfgdf sf]l/of] .
#@= Koflsª l7s;Fu /flvPg .
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##= ;+rflnt cj:yfdf (Operating Condition) nfO{ Koflsª ldn]g .
#$= a]l/ª lvOPsf] jf ld;PnfOgd]G6 (Misalignment) sf] sf/0fn] :ofˆ6 s]Gb|df (Center 

df_ /x]g .
#%= /f]6/ Aofn]G; geP/ yls{of] .
#^= Un}08 6fO6 (Gland Tight) eP/ Koflsª n'la|s]6 ePg .
#&= :6lkmª aS; nfO{ lr:ofpg] kfgL (Cooling Water) ;KnfO{ ePg .
#*= :6lkmª aS;sf] tNnf] efudf :ofˆ6 / s]l;ªsf] lardf lSno/]G; a9L eP/ Koflsª kDkleq 

k:of] .
#(= l;lnª liquid df kmf]x/ jf lu|6 ldl:;Psf]n] :ofˆ6 jf :ofˆ6 :nLe sf]l/of] .
$)= kDkleq s'g} xfO8«f]lns Aofn]G; ug]{ k|ljlw ePdf ;f] lakmn eP/ .
$!= a]l/ªdf lu|h w]/} eP/ a]l/ª tft]sf]n] .
$@= n'la|s];g geP/ .
$#= a]l/ª h8fg ;xL geP/ jf h8fg ubf{g} lau|]/ .
$$= a]l/ªdf kmf]x/ jf lu|6 eP/ .
$%= a]l/ªdf kfgL k;]/ lvof nfu]/ .
$^= kfgLåf/f lr:ofOg] (Water Cooled) a]l/ªdf jftfj/0fsf] (Atmosphere sf]_ kfgL 

hd]/ .

;Ad/l;an kDkx¿ kfgLleq 8'a]sf] cj:yfdf s'g} v/faL ePdf k|tIf b]Vg g;lsg] eP klg cGo 
nIf0fx¿af6 yfxf kfOG5 . ;+efljt sf/0fx¿ lgDgfg';f/ ;"rLs[t ul/Psf] 5 M

!@=^ ;Ad/l;an kDk lg/LIf0f tflnsf

nIf0f PlDd6/ l/l8ª ;+efljt sf/0f r]s ug]{÷sf]lzz ug]{ .

kDk rfn' (Start) x'Fb}g 

w]/}} ljB't ef]N6]h k'u]g . ef]N6]h r]s ug]{ .

;'Go ljB't ;KnfO 5}g÷ 
MCCB l6«k u/]sf] 5 .

;KnfO r]s ug]{ ÷ 
MCCB l/—;]6 ug]{ .

;'Go s'g} ;'/Iff l/n] l6«k 
u/]sf] 5 .

;'/Iff l/n]x¿ r]s ug]{, 
l6«k ePsf] sf/0f ;dfwfg 
u/L l/—;]6 ug]{ .

;'Go jf w]/}} df]6/ hn]sf] 5 . df]6/sf] slG6Go'6L / 
OG;'n];g r]s ug]{ .

;'Go kfgLsf] n]en sd 5 . kfgLsf] n]en kof{Kt 
x'Gh]n k|ltIff ug]{ .
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nIf0f PlDd6/ l/l8ª ;+efljt sf/0f r]s ug]{÷sf]lzz ug]{ .

kDk :6f6{ x'G5 t/, 
kfgL kDk x'Fb}g

(No Discharge)

lgs} yf]/} kDk / df]6/ hf]8g] 
sklnª k'ml:sof] .

kDk ;]6 lgsfln r]s 
ug]{ / hf]8fO{ l7s ug]{ 

lgs} yf]/} kDksf] Ogn]6 l:qmg 
6flnof]

kDk ;]6 lgsfln r]s 
ug]{ / l:qmg ;kmf ug]{ 

lgs} yf]/} kDksf] r]s eNj hfd 
eof] .

kDk ;]6 lgsfln r]s ug]{ 
/ r]s eNj l7s ug]{ .

lgs} w]/} sf]n'd÷/fOh/ jf 8«k 
kfOkdf 7"nf] Kjfn k¥of] 
jf hf]8fO af6 ;a} kfgL 

r'lxof] .

kDk ;]6 lgsfln r]s 
ug]{ / sf]n'd÷/fOh/ jf 
8\k kfOk l7s ug]{ .

kDk :6f6{ x'G5 t/, yf]/} 
dfq kfgL kDk x'FG5, k"/f 

Ifdtfdf kDk x'Fb}g .
(Low Discharge)

yf]/} df]6/ :6f/ sg]S;gdf 
rln/x]5 .

df]6/ sG6«f]n Kofgndf 6fOd/ 
/ sG6\ofS6/ r]s ug]{ .

yf]/} kDksf] Ogn]6 l:qmg 
cfFlzs 6flnof]

kDk ;]6 lgsfln r]s 
ug]{ / l:qmg ;kmf ug]{ 

yf]/} kDksf] r]s eNj 
cfFlzs hfd eof] .

kDk ;]6 lgsfln r]s ug]{ 
/ r]s eNj l7s ug]{ .

w]/} sf]n'd÷/fOh/ jf 8\k kfOkdf 
;fgf] Kjfn k¥of] jf hf]8fO 
af6 s]lx kfgL r'lxof] .

kDk ;]6 lgsfln r]s 
ug]{ / sf]n'd÷/fOh/ jf 
8\k kfOk l7s ug]{ .

w]/} kDk ;]6 pN6f] lbzfdf 
3'Db}5 .

Dff]6/ sG6«f]n Kofgndf 
ljB't ;KnfO{sf] k]mh 
pN6fpg] . o;f] ug{ ;KnfO{sf] 
s'g} b'O{ k]mhsf] l:ylt k]m/ 
abn ug'{k5{ / k]mh l;Sj]G; 
l/n]df klg ;Rofpg' k5{ .

kDk rfn' x'Fbf a9L 
cfjfh cfFp5 / 

yls{G5 (Noise and 
Vibration)

w]/} kDk / df]6/sf] a]l/ª 
lvOof] .

kDk ;]6 lgsfln r]s ug]{ 
/ a]l/ªx¿ abln ug]{ .

w]/} kDk ul/Psf] kfgLdf 
xfjf jf Uof; ldl:;Psf] 

5 .

sf]n'd kfOk yk h8fg 
u/L kDknfO{ a9L 
ulx/fO{df 8'afpg] / 
xfO8«f]lhOcf]nf]lh:6;Fu 
k/fdz{ lng] .
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!@=^ ;f}o{ kDk (Solar pump)

!@=^=! ;fdfGo kl/ro

kmf]6f] ef]N6fOs k|ljlw (Photovoltaic Technology) af6 ;f}/ phf{nfO{ ljB'tdf kl/0ft u/L 
kDk ;+rfng ul/G5 . o; k|ljlwdf kmf]6f]ef]N6fOs df]8'n (Photovoltaic Module) jf ;f]nf/ P/] 
(Solar Array) åf/f 8fO/]S6 s/]G6 (DC) pTkfbg u/L l8 l; df]6/sf] k|of]uaf6 kfgL kDk tyl/G5 . 
kmf]6f]ef]N6fOs df]8'naf6 pTkflbt 8fO/]S6 s/]G6 (DC) nfO{ OGe/6/af6 cN6/g]l6ª s/]G6 (AC) 
df kl/0ft u/]/ P l; df]6/af6 klg kfgL kDk ul/G5 . 

afbn nfu]sf] a]nfdf / /ftdf ;f}/ phf{ pknAw gx'g] x'Fbf 3fd nfu]sf]] ;dodf a9L kfgL kDk 
u/]/ ;+ro ug]{ jf Aofl6«df ljB't ;+ro u/]/ s'g} klg ;dodf kDk ;+rfng ug]{ ul/G5 . ;f}/ phf{df 
cGo s'g}klg phf{ ;dfj]z u/L a0f{z+s/÷l7dfxf÷d7\of jf xfO{la|8 (Hybrid) k|0ffnL klg k|of]u 
ul/G5 h:tf] ls ;f}/ phf{sf] ;fy} ;fj{hlgs k|0ffnL jf l8h]n h]g]/]6/ jf afo' af6 pTkflbt ljB't 
;dfa]z ug{ ;lsG5 tf ls 3fd gnfu]sf] jf /ftsf] ;dodf klg kDk ;+rfng ug{ ;lsG5 .

pk/f]Qm km/s km/s lsl;dsf ;f}/ kDk k0f|fnLsf c+ux¿ Klg km/s km/s x'G5g\ tf klg lgDg c+ux¿ 
;a}df clgjfo{ x'G5g\ M

!= kmf]6f]ef]N6fOs df]8'n (Photovoltaic Module) jf ;f]nf/ P/] (Solar Array)

@= laB't sG6«f]n/ (Electric Controller) / kfj/ slG8;g/ (Power Conditioner)

#= ljB'tLo s]a'n÷tf/ (Electrical Cable/Wire)

$= kDk ;]6 (Pump Set)

lrq g+= #( ;f]nf/ kDk .
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!@=^=@ ;'/Iff ;fjwfgL

!@=^=@=! u|fpl08ª / r6\ofFªaf6 ;'/Iff (Grounding and Lightrning Protection)

cjfl~5t s/]G6af6 JolQmut / pks/0fsf] ;'/Iffsf] nflu u|fpl8ªsf] Aoa:yf ug'{k5{ . olb PV 
Array kDk eGbf 6f9f 5 eg] 5'§} cly{ªsf] Joa:yf ug'{k5{ . wft'af6 lgld{t ;a} kf6{x¿ kof{Kt 
Aof;sf] gfËf] tf/af6 u|fpl08ª ug'{k5{ .

ljB't lgoGq0f af]8{ (Controller) df r6\ofªaf6 cfpg ;Sg] pRr ef]N6sf] t/+lËt s/]G6 (Surge 
Current) af6 hf]ufpg] oGq (Device) /flvPsf] x'G5 t/, cly{ª 7Ls 5}g eg] o;n] sfd ub}{g 
/ r6\ofª af6 x'g] Ifltaf6 hf]lub}g . 

olb :6Ln s]l;ª ePsf] 6\o'aj]ndf ;f}/ kDk h8fg ul/Psf] 5 eg] pko'Qm hf]8fO{ ;lxtsf] tf/ 
k|of]u u/LPdf ;f] s]l;ªn] e/kbf]{ cly{ª /8sf] sfd lbg ;S5 . k|rlnt s'g} of}6f Kn]6 cly{ª, 
kfOk cly{ª, /8 cly{ª jf s]ldsn cly{ª klg ug{ ;lsG5, hldgdf cf]; (Moisture) sf] 
Aoa:yf eg] ug'{ kg]{5 .

olb ulx/f] vfN8f] vGg g;lsg] ;'Vvf 9'Fu]nf] (Dry and Rocky) :yfgdf ;f}/ kDk h8fg u/LPdf 
/ k/Dk/fut cly{ª ug{ ;lsPg eg] sl/a !)) lkm6 nfdf] kfOk nfOgs} jf 5'§} 6\]Grdf !^ ldld 
Jof;sf] l;Fun jf !) ldld Jof;sf] 8an tf/ /flv cly{ªsf] nflu k|of]u ug{ ;lsG5 . 

!@=^=@=@ t/· cj/f]ws÷t/· /Ifs (Surge Arrester/Surge Protector)

kmf]6f] ef]N6fOs klDkª k|0ffnL a[xt v'Nnf :yfgdf (Large Open Area) df h8fg ul/g] x'Fbf 

lrq g+= $) xfOla|8 kDkLª k|0ffnL .
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d]3 uh{g (Thunder) sf] a]nfdf r6\ofªaf6 gf]S;fgL x'g] ;+efjgf a9L x'G5 . o;af6 hf]lugsf] 
nflu sG6«f]n/df t/+Ë cj/f]ws jf t/+Ë /Ifssf] Joj:yf ul/G5 .

!@=^=# ;f}o{ kDk ;+rfng (Operation of Solar Pump)

;fdfGotof ;f}o{ kDk :jrflnt x'G5 . kfj/ l:jr ON/OFF ubf{ o;sf k|0ffnLx¿ Set/Reset 
x'G5g\ . sG6«f]n/sf] l:jr ON ubf{ kDk rfn' ug{ cfjZos zlQm (Power) ck'u ePsf] cj:yfdf 
xl/of]] jf /ftf] ;+s]t aQL aNg] ub{5 .

kDk rfn' ug]{M

 kfgLsf] nfOgdf s'g} eNj aGb gePsf] jf s'g} cj/f]w gePsf] olsg ug]{ .

 P/] (Arrey) sf] ;Dks{ laR5]b (Disconnect Switch) ON ug]{ .

 8fO/]S6 ;f]nf/ kDk lgDg ca:yfdf rfn' x'G5M

!= #) jf ;f] eGbf a9L l8lu| sf]0f (Angle) df ;kmf 3fd nfu]sf] a]nfdf .

@= rlDsnf] 3fd t/, afbnsf] 5fofF k/]sf] a]nfdf .

#= nf]—jf6/ n]en uf8{sf] k|f]a kfgLdf 8'a]sf] jf sG6«f]n/df afO{—kf; u/]sf] a]nfdf .

$= dflyNnf] 6+lssf] ˆnf]6 eNj ;lqmo gePsf] cyjf 6+ls gel/Psf] a]nfdf . 

ckof{Kt t]lhnf] 3fd gnfu]sf] a]nfdf cyjf dlngf] 3fd nfu]sf] a]nfdf olb PV Arrey df 3fd 
nfu]sf] 5 t/, kDk rfn' x'g ;Sg] hlt t]lhnf] 5}g eg] k|To]s () ;]s]08df kDk rfn' x'g k|oTg 
ug]{5 . k|To]s k6s k|oTg ubf{ START aQL aNg]5 . dlngf] 3fddf kDk la:tf/} 3'Dg]5 . olb PV 
Arrey df Ifl0fs ¿kdf cs:dft 5fofF k¥of] eg] cfjfh ;lxt kDk OFF/ON x'G5 . 

;fdfGotof sG6«f]n/df 6fOd/nfO{ lgDgfg';f/ ;]6 ul/G5M

!= 3fdsf] t]h gk'u]/ kDk aGb x'g !@) ;]s]08 .

@= 6+sL el/P/ ˆnf]6 eNj ;s[o x'Fbf kDk aGb x'g @ b]lv # ;]]s]08df .

#= ;|f]tdf kfgLsf] n]en gk'u eP/ kDk aGb ePsf]df n]en k'u]/ k'gM rfn' x'g (Restart x'g_ 
@) ldg]6 . 

x]lnsn /f]6/ kDk k|of]u ul/Psf]df s]lx sDkg (Vibration) x'g' :jefljs 5, ;]lG6«k'mun kDk 
k|of]u ul/Psf] ca:yf o:tf] sDkg x'Fb}g . 

lrq g+= $! t/ª /Ifs÷cj/f]ws .
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s'g} sf/0fa; kDkleq aflx/L a:t' k|j]z u/L rfn' x'g'df jfwf eof] eg] sG6«f]n/n] # k6s;Dd kDk 
rfn' (START) ug{ k|oTg (Attempt) ug]{5 / :6f6{ gePdf cf]e/nf]8sf] ;+s]t aQL aln/fVg]5 
/ s;}n] l:jr OFF u/L k'gM ON gu/];Dd kDk rfn' x'g] 5}g .

!@=^=$ dd{t ;+ef/ (Repair and Maintenance)

;f}o{ kDknfO{ ;fwf/0f ;+ef/sf] cfjZostf k5{ M

!@=^=$=! PV Array sf] ;+ef/ 

PV Array/Panel h8fg ul/Psf] (Mounting) alnof] 5 5}g olsg ug]{ . olb efFlrPsf] jf 
bl/nf] 5}g eg] d/Ddt ug]{ . P]gf k'm6]sf] 5 ls r]s ug]{, olb 5 eg] PV Array/Panel g} lj:yfkg 
(Replace) ug'{{k5{ . sg]S;g aS;sf tf/x¿sf] hf]8fO{ bl/nf] (Tight) ePsf] / kfgL gl5g]{ ePsf] 
olsg ug]{ . ?vsf xfFufx¿ / gofF s'g} lgdf{0faf6 3fd 5]lsg] ePdf x6fpg] jf PV Array/Panel 
nfO{ 5fofF gkg]{ cGoq ;fg]{ .

!@=^=$=@ tf/ (Wires) sf] ;+ef/

tf/sf] OG;'n];g vf]n (Insulation sheath) 6'6]sf] jf rL/f k/]sf] 5 ls r]s ug]{ . OG;'n];g 
lau|]sf] kfOPdf tf/ abNg] . PV system df yk tf/ h8fg u/L cltl/Qm pks/0f ;+rfng ug'{ 
x'Fb}g, o;f] u/]df system sf] ljZj;lgotf u'D5 . tf/sf] sg]S;gdf lvof nfu]sf] jf 6fO6 
(Tight) 5 5}g r]s ug]{ .

!@=^=$=# kfj/ sG6«f]n/ (Power Controller)

hS;g aS; bl/nf] u/L h8fg ePsf] 5 5}g r]s ug]{, gePdf g6 af]N6, :q'm 6fO6 ug]{ . ghS;g 
aS; kmfd /fVg'k5{ .

!@=^=$=$ oGq pks/0f (Appliances) 

oGq pks/0f (Appliances) n] ;xL sfd u/L/x]sf] jf gu/L/x]sf] r]s ug]{ . pks/0fx¿ bl/nf] 
h8fg ePsf] 5 5}g r]s ug]{, gePdf bl/nf] agfpg] . v'nf kf6{ k'hf{x¿ ;kmfO{ ug]{ 

!@=^=$=% kDk (Pump)

;Ad/l;an kDk k|of]u ul/Psf]df k|To]s ̂  dlxgfdf ljB'tLo hf]8fO{x¿ (Electrical connections) 
r]s ug]{ . kDkdf hf]l8Psf] OGe/6/ (Inverter) df t'¿Gt ;Rofpg' kg]{ s'g} ;d:of cfPdf h'g;'s} 
a]nfdf klg ;Rofpg] / sd;]sd dlxgfsf] Ps k6s clgafo{ r]s ug]{ . kmf]x/ / lvof nfu]sf] / 
leh]sf] ljB't sg]S;gn] ljB't k|afx b'a{n x'G5 .

kDksf] hfln (Strainer) 6flng ;S5 . ;txdf h8fg ul/Psf] kDksf] ;S;g nfOg jf k'm6 
eNjdf ;d:of x'g ;S5 jf k|fOldª k]mn x'g ;S5 . kDksf] Un}08 l;n (Gland Seal) lns x'g 
;S5 . kf]lhl6e l8:Kn];d]G6 kDksf] a]N6 jf r]g v's'nf] x'g ;S5 . oL ;a};d:ofsf] ;dfwfgsf] 
lgldQ lgdf{tf sDkgLsf] lgb]{zgsf] kfngf ug'{k5{ . kDk :6];gdf ;+ef/ d/Ddtsf] tflnsf / 
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cfn]v (Maintenance Schedule and History/Record) /fVg'k5{ .

!@=^=$=^ cg'udg / d"Nofª\sg (Monitoring and Evaluation / M&E)

k|0ffnLsf] lgdf{0f ;DkGg eO{ ;+rfngdf cfPsf] Ps dlxgf, ̂  dlxgf / Ps jif{df k|0ffnL l8hfOgdf 
pNn]v eP gePsf] cg'udg / d"Nofª\sg (Monitoring and Evaluation/M&E) ug'{k5{ h;af6 
lgDg k|Zgx¿sf] hjfkm kfpg'k5{M

s_ k|0ffnLn] :k]l;lkms];gdf pNn]v eP adf]lhd tf]lsPsf] prfO / Ifdtfdf (Head and 
Discharge) sfo{ ;Dkfbg u/]sf] 5 of 5}g . 

v_ k|0ffnLn] ;]jf If]qdf ck]Iffs[t ;fdflhs kl/jt{g NofPsf] 5 of 5}g .

u_ k|0ffnLsf] af/]df pkef]Qmf ;d'xaf6 k|fKt ePsf ;'emfj jf l6Kk0fL sfof{Gjog ul/Psf] 5 of 
5}g .

3_ k|0ffnL lgdf{0fdf ePsf] nufgL lkmtf{ ug]{ sfddf pkef]Qmfsf] ;xeflutf 5 of 5}g . 

!@=^=% ;+efljt ;d:ofx¿

!@=& ;f}o{ kDksf ;d:ofx¿ M ;Dk"0f{ k|0ffnLn] sfd ub}{g .

qm=;+= ;d:of ;+efljt sf/0f r]s ug]{
!= ;Dk"0f{ 

k|0ffnLn] 
sfd 
ub}{g .

tf/ 6'6]sf] (Broken Wire) 
jf ljB'tLo tf/sf] sdhf]/ 
hf]8fO{ (Poor Connection) 
jf ˆo'h cyjf ;ls{6 
a|]s/df ;d:of (Fuse or 
Circuit Breaker Problem)

tf/, tf/sf] hf]8fO / ˆo'h cyjf ;ls{6 
a|]s/ r]s ug]{, abNg] jf l/—;]6 ug]{ .

Kofgn jf Kofgn jfOl/ªdf 
;d:of

t]lhnf] 3fd nfu]sf] a]nfdf b'O{ tf/x¿sf] larsf] ef]N6]h gfkL 
ubf{ !@ ef]N6 eGbf sd ePdf Kofgn jf Kofgn jfOl/ªdf 
;d:of ePsf] a'lemG5 . olb ef]N6]h !@ jf ;f] eGbf a9L 
5 eg] Kofgnsf] PlDko/ gfkL ubf{ olb lgs} yf]/} kfOPdf 
sg]S;g n"h jf lvof nfu]sf] cyjf Kofgng} lau|]sf] elg 
a'lemG5 . 6ld{gnx¿ ;kmf ug]{ / sfd gu/]sf] Kofgn nfO{ 
la:yfkg ug]{ .

sG6«f]n/df v/faL 3fd nfu]sf] a]nfdf Kofgn sg]S;gsf] ef]N6]h r]s ubf{ kDksf] 
sg]S;gdf !#=% ef]N6 eGbf sd / Kofgnsf] sg]SA;gdf !$ 
ef]N6 veGbf a9L 5 eg] sG6«f]n/ lau|]sf] 5 elg a'lemG5 / 
sG6«f]n/g} la:yfkg ug'{k5{ .

sG6«f]n/ / kDksf] lardf 
jfO{l/ªdf v/faL

sG6«f]n/ / kDk sg]S;gsf] lardf ef]N6]h r]s ubf{ )=% ef]N6 
eGbf sd kfOof] eg] jfOl/ªdf ;d:of ePsf] a'lemG5 . tf/, 
tf/sf] HjfOG6x¿ r]s ug]]{, ;kmf ug]{, 6'6]sf] ePdf abln ug]{ .

ˆo'h jf ;ls{6 a|]]s/ 
;lqmo eof] .

ˆo'h cyjf ;ls{6 a|]s/ r]s ug]{, abNg] jf l/—;]6 ug]{ .
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qm=;+= ;d:of ;+efljt sf/0f r]s ug]{
sG6«f]n/ / pks/0fsf] 
(Applience) lardf 
jfO{l/ªdf v/faL

of}6f pks/0fnfO{ ON u/]/ l8:rfh{ sG6«f]n/sf] nf]8 
sg]S;gdf ef]N6]h r]s ug]{ . tf/, tf/sf] HjfOG6x¿ r]s ug]]{, 
;kmf ug]{, 6'6]sf] ePdf abln ug]{ . 

l:jrdf ;d:of l:jrsf] cufl8 / k5fl8 5f]6f] tf/ hf]8L x]bf{ pks/0fn] sfd 
u/]df l:jr lau|]sf] /x]5 eGg] a'lemG5 . l:jr abnL ug]{ .

@= k|0ffnLsf] 
s'g} oGq 
pks/0fn] 
;fdfGo sfd 
u5{ s'g}n] 
ub}{g .

o; lsl;dsf] ;d:ofdf 
k|foM PV Panel bf]if x'Fb}g . 
tf/, sg]S;g jf l:jrdf 
;d:of x'g ;S5 .

tf/, sg]S;g / l:jr r]s ug]{ , ;kmf ug]{, lau|]sf] kfOPdf 
abnL ug]{ .

#= k|0ffnLn] 
sfd u5{ 
t/, zL3| 
/f]lsG5 .

of] ;f}o{ PV k|0ffnLdf 
eO/xg] ;d:of xf] . ljleGg 
sf/0fx¿n] of] ;d:of x'g 
;S5 .
Kofgndf 5fofF k/]/, 
w'nfDd] eP/, ;xL lbzf 
lt/ gx]/]/, Kofgn lau]|/, 
jfOl/ª 7Ls geP/ .

pNn]lvt sf/0fx¿sf] ;dfwfg ug]{ . olb Kofgn lau|]sf] 5 
eg] lj:yfkg ug]{ . 

rfh{ sG6«f]n/ ;xL 
Adjustment geP/

ljz]if 6]i6/n] rfh{ sG6«f]n/ 6]i6 ug]{ . To:tf] 6]i6/ pknAw 
gePdf Kofgn la:yfkg u/L df}h'bfnfO{ d/Ddt ug{ k7fpg] .

;f}/ klDkª k|0ffnLdf cfO{kg]{ ;d:ofx¿ ;fdfGo lg/LIf0faf6} klxrfg x'G5 . Solar Array df 5fofF 
kg]{, lbzf / sf]0f gldn]sf] . jfOl/ª gldn]sf] jf sdhf]/ ePsf] / hGt' hgfj/af6 xfgL gf]S;fgL 
ePsf] cfFvfn] g} b]lvG5 / sG6«f]n/df x'g] v/faL ;fdfGo dlN6ld6/ af6 yfxf kfpg ;lsG5 .

Kofgndf nfu]sf] w'nf] d}nf], tf/sf] hf]8fOdf nfu]sf] lvof x6fOlbg] / cly{ªsf] htg ug]{ h:tf 
;fdfGo ;++ef/sf] sfd ug'{k5{ . kDk / kfOlkªsf] ;+ef/ d/Ddt cGo ljB'tLo kDk k|0ffnL ;/x 
ug'{k5{ .

!@=& ax'efuLo klDkª :6];g (Multiple Pumping Station)

!@=&=! kl/ro

;fdfGotof vffg]kfgLsf kDk :6];gx¿df ;fdfGo ;+rfngsf] Ps / hu]8f (Standby) Ps u/L 
b'O{ ;]6 kDk h8fg ul/Psf] x'G5 . cfnf]kfnf] u/L Ps k6sdf Ps ;]6 kDk ;+rfng eP k'Ug] u/L 
l8hfOg ul/Psf] x'G5 t/, 7fpF / kl/l:ylt cg';f/ b'O{ jf b'O{ eGbf a9L kDk;]6x¿ Ps} k6s 
;+rfng ug'{ kbf{ ax'efuLo (Multiple) klDkª :6];gsf] cfjZostf k5{ .

ax'efuLo klDkª :6];gdf vf; u/L b'O{ km/s Joj:yf ul/Psf] x'G5 M
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s_ k+lQmdf ;+rfng (Series Operation)

 k+lQmdf kDk ;+rfng ubf{ cl3Nnf] kDksf] 8]lnel/ kl5Nnf] kDksf] ;S;gdf hf]l8Psf] 
x'G5 / b'a} kDk Ps} k6s ;+rfng ubf{ Ifdtf (Discharege) df a[l4 gx'g] t/, kDk ul/g] 
prfO{ (Head) df a[l4 x'G5 . 7"nf] kDksf] NPSH gk'u e} kDk ug{ g;lsPsf] cj:yfdf 
;fgf] kDknfO{ k+lQmdf h8fg u/L 7"nf] kDknfO{ sfd u/fpg ;lsG5 . ;fy} nfdf] b"/Lsf] 
kfOknfOgdf kfgLsf] rfk (Pressure) a[l4 ug'{ k/]df klg o;/L k+lqmdf kDk ;+rfng 
ul/G5 . vf; Wofg lbg' kg]{ of] 5 ls b'a} kDkx¿sf] Ifdtf (Discharege) of}6} x'g'k5{ a¿ 
prfO{ (Head) km/s k/]df s]lx x'Gg . o;} adf]lhd ax'r/0fLo kDk (Multistage Pump) 
sf] lgdf{0f ul/Psf] x'G5 . o;/L of}6} nfOgdf h8fg ul/g] kDknfO{ OgnfOg a':6/ kDk 
(Inline Booster Pump) elgG5 .

 w]/} prfOdf kfgL k'o|fpgsf] nflu ax'r/0fLo klDkª :6];gx¿ (Multistage Pumping 
Stations) lgdf0f ul/G5 hxfF tNnf] :6];gaf6 kDk ul/Psf] kfgLnfO{ dflysf] 6+lsdf 
;+sng u/L k'gM kDk u/L cem dfly kDk u/L k7fOG5 . o;l/ kDk ubf{ tNnf] kDk /Ldf 
:6];gaf6 kDk eO cfPsf] b/ eGbf a9L b/df nuftf/ (Simultaniously) kDk ug{ ;lsb}g 
/ yf]/} b/df kDk u/LPdf 6+lsdf hDdf x'g] jf cf]e/ˆnf] x'g] ub{5 . o;/L k|of]u ul/g] kDknfO{ 
ckmnfOg a":6/ kDk (Offl  ine Booster Pump) elgG5 . 

 

of}6f k|0ffnLsf] kfgL csf]{ ;fgf] k|0ffnLdf kDk u/L k7fpg k+lQmdf kDk h8fg ug{ ;lsG5 . 
o:tf] kDk cl3Nnf] kDk eGbf sd Ifdtfsf] x'g'k5{ t/ , x]8 yf]/} jf w]/} ePdf km/s kb]{g .

lrq g+= $@ OgnfOg a':6/ kDk .

lrq g+= $# ckm nfOg a':6/ kDk M k+lQma4 tLg kDkx¿ .
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v_ ;dfGt/df ;+rfng (Parallel Operation)

 s'g} Pp6f k|0ffnLsf] of}6} x]8df Ifdtf 36a9 ug'{kg]{ ePdf b'O{ jf b'O{ eGbf a9L kDkx¿ 
;dfGt/ h8fg u/L cfjZostfg';f/ ;d"x ;d"xdf ON, OFF u/L ;+rfng ug{ ;lsG5 . o; 
k4ltdf 8]lne/L nfOg of}6} eP klg k|To]s kDksf] ;S;g nfOg eg] 5'§f5'§} x'g'k5{ .

 ljt/0f k|0ffnLdf (Distribution System df_ ;f]e}m (Direct) kDk ubf{ kfgLsf] ;|f]t jf 
k|zf]wg÷ljt/0f s]Gb|af6 d'Vo kDkn] kDk ug]{ / ljleGg If]qx¿df sd Ifdtfsf a':6/ kDkx¿n] 
kDk ul/G5 . d'Vo kDksf] Ifdtfx¿ ;a} j':6/ kDkx¿sf] Ifdtfsf] ;of]u (Combination) 
eGbf a9L x'g'k5{ . of] d'Vo kDknfO{ xfO{ x]8 kDk (High Head Pump) klg elgG5 .

 s'g} k|0ffnLdf ;dfGt/ kDkx¿ ;+rfng ug'{ kbf{ k|To]s kDksf] x]8 k|0ffnLsf] x]8 eGbf sd 
x'g' x'Fb}g, a9L x'g'k5{ . kl/jt{gzLn :kL8 (Variable Speed) sf kDkx¿ k|of]u ubf{ a9L 
:kL8sf] kDkn] sd :kL8sf] kDk lt/ kfgL kDk ug]{ ;+efjgf /xg] Vofn ug'{k5{ .

 ;f}o{ phf{af6 kDk ;+rfng ubf{ laxfg 
/ ;fFemkv tyf afbn nfu]sf] a]nfdf 
k|sf;sf] zlQm sd x'Fbf kDk ;+rfng 
x'g s7Lg x'g] cj:yfdf of}6} ;|f]tdf 
b'O{ jf b'O{ eGbf a9L km/s Ifdtfsf 
kDkx¿ 

 ;dfgGt/ h8fg u/L ;+rfng ug{ 
;lsG5 . 3fdsf] zlQm sd x'Fbf sd 
Ifdtf / 3fdsf] zlQm a9L x'Fbf a9L 
Ifdtfsf] kDk ;+rfng x'g] jf b'a} kDk 
;+rfng x'g] :jrflnt k0ffnL h8fg 
ug{ ;lsG5 .

lrq g+= $$ ;dfgfGt/ kDk ;+rfng .

lrq g+= $% ;f}o{ pmhf{af6 kDk ;+rfng .
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!@=&=@ :jrflnt kDk :6]zg -cfk}m cfkm rNg] k|0ffnL_

Automatic System

kDk :6];gx¿df cfk}m cfkm rNg] -:jrflnt_ k|0ffnLsf] klg pkof]u ul/G5 . dflg;af6 ug{ 
g;lsg], a9L ;do nfUg] ufx|f] jf vt/fk"0f{ sfdx¿ oGqat\ ul/G5 . o;sf] ;a}eGbf glhssf] 
pbfx/0f ljB'tLo df]6/sf] :6f/6/nfO{ lng ;lsG5 . s]lx jif{ cl3;Dd dflg; -ck/]6/_ af6 
xft}n] ;+rfng ul/g] :6f/6/x¿ k|of]u ul/Gy] eg] cfhef]ln k"0f{ :jrflnt (Fully Automatic) 
:6f/6/x¿sf] k|of]u ul/G5 .

df]6/sf] ;'/Iff k|0ffnLx¿ klg :jrflntg} x'G5g\ h:t}, cf]e/ nf]8, 8\fO{ /g, l;Fun k]mlhª=== cflb 
af6 df]6/nfO{ hf]ufpg :jrflnt l/n]x¿sf] k|of]u ul/G5 . sltko kDk :6];gx¿df kfgL k|zf]wg 
/ lat/0f k|0ffnLdf :jrflnt eNjx¿ k|of]u x'G5g\ .

kDkdf kfgLsf] n]en s'g} vf; prfOdf k'Ubf cfk}m cfkm kDk rfn' x'g] / vf; ulx/fOdf 36\bf aGb 
x'g] d]sflgsn jf On]S6«f]lgs n]en l:jrx¿ klg k|of]u ul/Psf 5g\ .

:jrflnt k|]z/ l:jr

ljt/0f k|0ffnLdf ;f]em} kDk ubf{ jf 7"nf Pkf6{d]G6x¿df kfgL lat/0f kfOkleqsf] efuaf6 lgolGqt 
k|]z/ l:jrx¿åf/f kfgL cfjZos kbf{ rfn' x'g] / cfjZos gkbf{ aGb eO/xg] :jrflnt kDkx¿sf] 
k|of]u ul/G5 . 

ax'efuLo kDk :6];gx¿df ;dfGt/ jf k+lQmdf h8fg ul/Psf kDkx¿ ;Dkdf kfgLsf] n]en 
cg';f/ Ps jf a8L ;+Vofdf cfk}m cfkm rfn' jf aGb x'g] k|0ffnLx¿ k|of]udf 5g\ . vfg]kfgL 

lrq g+= $^ d]sflgsn n]en l:jr . lrq g+= $& On]S6«f]lgs n]en l:jr .
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lat/0f k|0ffnLdf ;f]e}m kDk (Direct 
Pumping) ul/Fbf lbge/ Ps}gf; kfgL 
vkt geO{ laxfg / ;fFemdf a9L vkt 
x'g] t/, lbpF;f] / /ftsf] ;dodf sd 
vkt x'g] x'Fbf laxfg / ;fFemdf a9L b/df 
kDk ug'{kg]{ / lbpF;f] / /ftsf] ;dodf sd 
b/df kDk ug'{kg]{ cj:yfdf dflg;åf/f 
To;/L kDk ;+rfng ug{ lgs} s7Lg 
x'g]df ;dfGt/ h8fg ul/Psf kDkx¿ 
rfkåf/f :jtM lgoGq0f x'g] k|]z/ l:jr 
(Pressure Switch) af6 cfjZos 
;++Vofdf rfn' jf aGb x'g] k|0ffnL jf of}6} 
kDkdf e]l/Pan lk|mSj]lG; 8\fOe (VFD) 
k|of]u u/L kfgL kDk ul/G5 . dlN6 :6]h 
klDkª k|0ffnLdf dflyNnf] ;Dkdf kfgL 
el/Psf] hfgsf/L lbg Pnfd{ aHg] jf cf]e/ˆnf] x'g glbg tNnf] :6];gsf] kDk :jtM aGb x'g] u/L 
n]en l:jrsf] Aoa:yf ul/G5 .

:jrflnt k|0ffnLsf] ;+ef/

:jrflnt kDk k|0ffnLsf] sfo{ ;Dkfbg tyf lgoGq0fsf] sfd ljleGg l/n]x¿ k|of]u u/L lgoGq0f 
Kofgnaf6 ul/G5 . l/n]x¿sf] ;'/Iffsf] nflu lgDg /IffTds ;fawfgLx¿ ckgfpg'k5{M

 Kofgndf k|ToIf (Direct) 3fd kg{ lbg' x'Fb}g .

 lvofpg] Uof; jf 3f]n (Corrosioin gas or liquid) af6 6f9f /fVg'k5{ .

 t]nsf] s'lx/f] (Oil mist) jf kfgLsf] l56f cyjf cf]; kg{ lbg' x'Fb}g .

 df6f]sf] jf wft'sf] w"nf] ldl:;Psf] xfjfdf /fVg' x'Fb}g .

 yls{g] jf rf]6 k6s nfUg] u/L /fVg' x'Fb}g .

lrq g+= $* :jrflnt k|];/ :jLr .

lrq g+= $( ;dfGt/ h8fg ul/Psf kDkx¿ . lrq g+= %) k+lQma4 h8fg ul/Psf kDkx¿ .
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 Hofb} rL;f] jf tftf] :yfgdf /fVg' x'Fb}g . 

 /]l8of] PlS6e (Radioactive) jf ljB'tLo r'DasLo (Electromagnetism) 
If]qdf /fVg' x'Fb}g .

 HjngzLn k4fy{sf] ;Dks{df /fVg' x'Fb}g .

:jrflnt k|0ffnLdf k|of]u ul/Psf l/n] jf ;]G;/x¿ s'g} vf; ljB'tLo ef]N6 / lk|mSj]lG;df ;+rfng 
x'g] x'Fbf ;f] sf] k|aGw ug'{ cfjZos x'G5 . lgoldt ;+ef/sf] xsdf ˆnf]6 l:jr jf k|f]ax¿df w"nf], 
lxnf] hDg glbg' tyf lvof nfUgaf6 hf]ufpg'k5{ .

l/n]af6 :jrflnt k|0ffnLdf w]/} lqmofx¿ ;dfj]z ug'{kg]{ ePdf l/n]sf] ;+Vof klg a9L x'g] / a9L  
vlr{nf] klg x'g] ePsf]n] z/lns/0f u/L sDk'6/o'Qm PLC cyjf Programmable Logic 
Control sf] k|of]u ul/G5 .

b"/ lgolGqt klDkª k|0ffnL (Remote Controlled Pumping System)

7"nf vfg]kfgL k|0ffnLdf k/Dk/fut tl/sfn] w]/} ;+Vofdf kDkx¿ ;+rfng / lgoGq0f ug'{ kbf{ w]/} 
dflg;x¿sf] ;+nUgtf x'g' kg]{ x'Fbf a9L /sd / ;do nfUg] ePsf]n] :jrflnt b"/ lgolGqt k|0ffnLsf] 
k|of]u ul/G5 . tLg lsl;dsf b"/ lgolGqt k|0ffnLx¿ 5g\M

!= tf/af6 b"/ lgolGqt kDk k|0ffnL

s]Gb|af6 yf]/} b"/Ldf /x]sf kDk k|0ffnLx¿ tf/sf] dfWodaf6 lgoGq0f ul/G5 . vf;u/L ck7\of/f 
7fpFdf /x]sf kfgLsf] ;|f]tdf h8fg ul/Psf kDkx¿ s]lx k/ ;'/lIft :yfgaf6 ;+rfng ul/G5 . nfdf] 
tf/÷s]a'nsf] k|of]u ubf{ nfut a9L x'G5 .

lrq g+= %! b"/ lgolGqt kDkLª k|0ffnL .
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@= a]tf/af6 b"/ lgolGqt kDk k|0ffnL

s]Gb|df 6«fG;ld6/o'Qm lgoGq0f Kofgnaf6 /]l8of] lk|mSj]lG;sf] l;Ugn k7fO{ @—# ls=ld= ;Ddsf] 
b"/Ldf /x]sf kDkx¿sf] ;+rfng tyf lgoGq0f ul/G5 .

#= lh=P;\=Pd\ (GSM) df cfwfl/t b"/ lgolGqt kDk k|0ffnL

;]n'n/ g]6js{ cyjf df]afOn g]6js{ (Cellular Network or Mobile Network) pknAw 
ePsf] h'g;'s} :yfgaf6÷:yfgdf o; k|0ffnLaf6 kDk ;+rfng / lgoGq0f ug{ ;lsG5 .

 o; k|0ffnLdf of}6f cflwsfl/s GSM SIM Card x'g'k5{ . of] k|of]u ul/Psf] of}6f dfq 

jf h'g;'s} df]afOn kmf]gaf6 Ps c+ssf] SMS u/]/ kDk START jf STOP ug{ ;lsg] 
agfOG5 .

 k|of]u ul/Psf] df]afOn kmf]gdf kDk ON jf OFF ePsf] ;do;lxtsf] l;Ugn SMS af6 
k|fKt x'G5 . ;fy} kDk :6];gdf laB't ;KnfO{ 5 5}g klg ;s]t k|fKt x'G5 .

 df]afOn kmf]gsf] SMS af6 kDk ON jf OFF ug'{sf] ;fy} o; k|0ffnLdf n]en :jLrsf] 
k|of]u u/L ;Dkdf ePsf] kfgLsf] n]en cg';f/ rNg] / aGb x'g] :jrflnt k|0ffnL / cf]e/ 
nf]8, l;Fun k]mh, 8«fO /g cflb x'gaf6 df]6/nfO{ hf]ufpg] k|ljlw klg ;dfj]; ug{ ;lsG5 .

 df}h'bf df]6/ :6f/6/x¿df sd vr{d} of] SMS k|0ffnL h8fg ug{ ;lsG5 .

!@=* SCADA k|0ffnL

7"nf kDk k|0ffnLx¿df kfgLsf] ;|f]t, klDkª :6];g, kfgL k|zf]wg tyf ;+sng s]Gb| cflb ljleGg 
cjojx¿sf]] ;+Vof w]/} dfq x}g Ps csf{af6 6f9f 5l/P/ /x]sf x'G5g\ . oL ;a}sf] l:ylt 
Ps}k6s ;'kl/e]If0f ug{ / dflg;åf/f (Manually) ;+rfng tyf lgoGq0f ug{ / ;a} pks/0fx¿sf] 
k|efasfl/tfsf] (Effi  ciency) hfgsf/L kfpg ;lhnf] 5}g . SCADA k|0ffnLaf6 Ps} JolQmn] 
sG6«f]n ;]G6/ (C & C ) df a;]/ :6];gx¿sf ljleGg c+ux¿df h8fg ul/Psf ;]G;/x¿ sDKo'6/ 

lrq g+= %@ GSM k|0ffnLsf] cfwfl/t kDk k|0ffnL .
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lrq g+= %# l;+un nfOg kDkLª k|0ffnL .

lrq g+= %$ l;+un nfOg 
kDkLª k|0ffnL /]vflrq .
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;ˆ6j]o/sf] d2tn] oL ;a}sf] b"/ cg'udg / ;+rfng tyf lgoGq0f ug{ ;+ej ePsf] 5 .

SCADA cyjf Supervisory Control and Data Acquisition sf] rf/ d'Vo c+ux¿ 
x'G5g\M

 ;]G;/ (Sensors) M kfgLsf] n]en cg'udg (Monitoring) ug{ logLx¿sf] k|of]u 
ul/G5 .

 l/df]6 6]lnd]l6\ o'lg6; (Remote Telemetry Units (RTUs)M 8f6f sn]S;g 
ug{sf] lgldQ logLx¿nfO{ ljldGg :yfgdf h8fg ul/G5 .

 SCADA dfi6/ o'lg6 (SCADA Master Units)M ;]G;/x¿af6 k|If]lkt hfgsf/Lx¿ 
nfO{ lgodg (Input nfO{ Regulate) ug]{ of] o; k|0ffnLsf] d'Vo c+u xf] . s]lGb|o 
ljZn]ifs (Central Processor) sf] ¿kdf sfd ug]{ o; c+udfk{mt\ ;Dk"0f{ k|0ffnLdf 
dflg;n] x:tIf]k ub{5 .

 ;+rf/ dfWod (Communications Network): o; dfWodn] dfi6/ o'lg6 / 
RTUs sf] lardf ;DaGw /fVb5 .

pbfx/0f

lrqdf b]vfOPe}Fm of}6f kDk k|0ffnLdf b'O 6\o"aj]n kDkx¿, kfgL k|zf]wg s]Gb|, ;kmf kfgLsf] 6+ls, 
ld6/ aS; / cf]e/ x]8 kfgL 6+ls /x]sf 5g\ . oL k|To]sdf :yflgo PLC åf/f cfkm cfk}m cyjf 
-:jrflnt_ oGqjt pks/0fx¿ rfn' jf aGb x'G5g\ h;sf] ;"rgf ltgLx¿ k|To]sdf h8fg ul/Psf 
RTU af6 GSM jf GPRS dfk{mt\ s]Gb|sf] sDKo'6/sf] l:qmgdf x]g{ jf k9\g ;lsG5 . kfgLsf] 

lrq g+= %% nlhs /]vflrq .
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n]en, l/n]x¿sfg] cj:yf cflb df]lg6/df b]Vg / lgb]{z ug{ ;lsG5 .

!@=( l8h]n h]g]/]6/ (Diesel Generator)

!@=(=! ;fdfGo kl/ro

l8h]n OlGhg / ljB't h]g]/]6/ -h;nfO{ ;fdfGotof cN6/g]6/ elgG5_ sf] ;+o'Qm ¿knfO{ l8hn 
h]g]/]6/ jf h]g]/]6/ ;]6 elgG5 . o;n] ljB't pTkfbg u5{ . ;fdfGotofM kDk :6];gx¿df ljB'tsf] 
a}slNks ;|f]tsf] ¿kdf l8hn h]g]/]6/sf] k|of]u ul/G5 . l8hn h]g]/]6/sf] lgdf{tfn] e/kbf]{ / 
clwstd sfo{ ;Dkfbg ug{ ;Sg] u/L o;sf] lgdf{0f u/]sf] x'G5 . o;sf] sfo{ Ifdtf / lj:t[t 
ljj/0f cfVofg kf6L (Rating Plate) df pNn]v u/L cN6/g]6/df jf Kofgnsf] aflx/L efudf 
b]lvg] u/L n]v]/ h8]sf] x'G5 . o;df lgdf{tf sDkgLsf] gfd, df]8]n gDa/, l;l/on gDa/, cfp6k'6, 
KVA jf KW Rating cflb klxrfg pNn]v ul/Psf] x'G5 .

h]g]/]6/ ;]6sf] OlGhg kfgL jf xfjfåf/f lr:ofOg] x'G5 . cN6/g]6/ lr:ofpgsf] nflu cfGtl/s 
k+vf (Internal Fan) sf] Joj:yf ul/Psf] x'G5 . OlGhg / cN6/g]6/nfO{ sklnªåf/f cfk;df 
hf]l8Psf] x'G5 / :6Lnsf] ef/L a]; k|m]d (Heavy Steel Frame) dfly h8fg ul/Psf] x'G5 .

OlGhgleq OGwg an]/ pTkGg ePsf] tftf] Uof;nfO{ ;'/lIft ¿kdf lj;h{g ug{ tyf cfjfh sd ug{ 
;fOn]G;/ h8fg ul/Psf] x'G5 . cN6/g]6/af6 pTkflbt ljB'tsf] lgoGq0f ug{ jf ON, OFF ug{ 
pko'Qm ;ls{6 a|]s/ ;lxtsf] sG6«f]n Kofgnsf] Joj:yf ul/Psf] x'G5 .

lrq g+= %^ l8hn h]g]/]6/ ;]6
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!@=(=@ l8hn h]g]/]6/sf] ;+rfng

!@=(=@=! ;'/Iffsf] k|aGw

;+rfng ug{ ;'/lIft /x]sf] olsg e};s]kl5 dfq l8hn h]g]/]6/ ;+rfng ug'{k5{M

 lgdf{tf sDkgLsf] lgb]{zg k9]/ ;f] adf]lhd ;+rfng ug'{k5{ . olb rfn' ug{ ;'/lIft 5}g eg] 
;f]sf] hfgsf/L 6fF; u/L Aofl6«sf] g]u]l6e ln8 5'6fOlbg] (Disconnect Negetive(—) 
Lead) / ;d:of ;dfwfg geP;Dd sg]S6 gug]{ . 

 ;+s6sflng :6k a6g (Emergency Stop Button) sf] l:yltsf] hfgsf/L u/]/ dfq hg]/]6/ 
ON ug]{ . cl3Nnf] k6s s'g} sf/0fjz ;+s6sflng :6k a6g lyr]/ hg]/]6/ OFF ul/Psf] 
/x]5 eg] ;f] sf/0f ;dfwfg e};s]sf] olsg u/]/ dfq hg]/]6/ ON ug]{ .

 AolQmut ;'/Iffsf] Joj:yf u/]/ dfq hg]/]6/ ON ug]{ . 9Lnf] (Loose) klx/g / uxgfo'Qm eP/ 
hg]/]6/ ON gug]{ . 

 h]g]/]6/ ;]6 / cf;kf;df l8hn, df]lan jf x¿ s'g} klg Hjnglzn k4fy{ r'lxPsf] ePdf 
jf v'Nnf /flvPsf] /x]5 eg] x6fP/ dfq hg]/]6/ ON ug]{ . cUgL lgoGq0fsf] ;DjGwdf 
;+rfnsnfO{ kof{Kt 1fg x'g'k5{ . 

 Aofl6«sf] On]S6«f]nfO6;Fu z/L/ / n'ufsf] ;Dks{ x'g' x'Fb}g .

 olb sf]7fleq hg]/]6/ ;+rfng ug'{kg]{ ePdf tftf] UofF; (Exhaust Gas) lg:sgsf] nflu 
‰ofnx¿ vf]n]/ jf s'g} kof{Kt afo' ;+rfng, e]lG6n];g (Ventilatioin) sf] Joj:yf u/]/ dfq 
hg]/]6/ ON ug]{ .

 h]g]/]6/ ;]6sf] ljB'tLo ;+oGqx¿sf] cly{ªsf] plrt Joj:yf ul/Psf] x'g' k5{ .

 h]g]/]6/ ;+rfng ul/g] :yfgdf k|fylds pkrf/ (First Aid) sf] Joj:yf / k|of]uaf/] 1fg x'g' 
k5{ . 

!@=(=@=@ ;+rfngsf] k"j{ tof/L

hg]/]6/ rfn' ug'{ cl3 lgDg r]s ug'{k5{M

!= h]g]/]6/ / cf;kf;df ;kmf ug]{ . s'g} cgfjZos a:t' 5 eg] x6fpg] .

 a]N6, ;'/Iff 3]/f, tf/x¿sf] sg]S;g, 9ssg cflbsf] l9nfkg . kfgL, t]n jf n'la|s]G6sf] 
r'xfjf]6 . k+vfsf] a]N6 (Fan Belt) 6fO6 ug'{ k/]df Aofl6«sf] g]u]l6e (Negative Lead) 
5'6fP/ dfq ug]{ .

@= OlGhgsf] OGwg (Fuel), t]n (Oil) / kfgL (Coolant) n]an . leqsf] xfjfnfO{ aflx/ lg:sg 
;lhnf]sf] nflu /]l8P6/df kfgL eg]{ jf yKg] sfd la:tf/} ug]{ . OlGhg tftf] 5Fbf of] sfd 
gug]{ .
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#= Aofl6«df On]S6«f]nfO{6sf] n]an r]s ug]{, gk'u ePdf l8l:6N8 jf6/ yKg] . of] sfd ubf{ cfuf] 
jf ;Ns]sf] r'/f]6 glhs kfg'{ x'Fb}g . Aofl6«sf] 6ld{gnx¿ ;kmf / lvof /lxt x'g'k5{ . g]u]l6e 
/ kf]h]l6e 6ld{gn nfO{ h'wfpg' (Short ug'{_ x'Fb}g .

$= h]g]/]6/sf] sG6«f]n Kofgn df w'nf] 5 eg] ;kmf ug]{ . ;ls{6 a|]s/ OFF Position df ePsf] 
olsg ug]{ .

!@=(=@=# OlGhg÷h]g]/]6/ rfn' (Start) ug]{

hg]/]6/ ;]6 rfn' ug]{ ;fFrf] (Key Starting) jf k'; a6g (Push Buttoin Starting) s'g} Psy/L 
x'g ;S5 . ;fFrf]åf/f rfn' ubf{ sl/a % ;]s]08 ;fFrf]nfO{ "ON" Position df /fVg'k5{ . k'; 
a6gåf/f rfn' ubf{ xNsf;Fu (Gently) :6f/l6ª l:jr lyRg'k5{ . olb OlGhg rfn' ePg eg] Ps  
ldg]6 kl5 k'gM sf]lzz ug'{k5{ . OlGhg rfn' ePkl5 # ldg]6 hlt To;} /xg lbO{ qmd};Fu nf]8 
lbg'k5{ .

h]g]/]6/ rfn' e}/xFbf OlGhgsf] cfon k|]z/, tfkqmd, s'g}{ r'xfjf]6 cflb lglZrt ;dosf] cGt/fndf 
r]s ug'{k5{ / /]s8{df -nu a'sdf_ hgfpg'k5{ . o;sf] ;fy} lgisf;g ePsf] w'Fjf (Exhausat 
Smoke) / c;fdfGo cfjfh cfPdf klg ;fjwfg x'g'k5{ . Kofgn af]8{df ef]N6, PlDkP/, ls=jf= 
sf] ;fy} k]mhx¿df nf]8 Aofn]G; eP gePsf] klg r]s ug'{k5{ cyjf Kofgn af]8{df ePsf ;a} 
ld6/x¿ / u]hx¿sf] l/l8ª ug'{k5{ . 

!@=(=@=$ OlGhg÷h]g]/]6/ aGb (Stop) ug]{

h]g]/]6/ aGb ug'{ cl3 qmd};Fu nf]8 sd ug]{ . # ldg]6;Dd lagf nf]8 rfn' /fVg] . OlUg;g ;fFrf]nfO{ 
"OFF" Position df Nofpg] . k'; a6g l:jr 5 eg] "STOP" l:jr lyRg] .

nfdf] cjlw;Dd h]g]/]6/ rfn' geO{ To;} /xg uPdf jftfj/0fsf] w'nf] tyf cfb|tf (Moiisture) 
/ afkm (Condensation) n] OlGhgsf k'hf{x¿, a]l/ª, lk:6g, q}+ms :ofˆ6 cflbdf c;/ k'¥ofpg] 
x'Fbf tLaf6 hf]ufP/ /fVg'k5{ .

!@=(=@=% ;+rfngsf] /]s8{ (LOG Sheet)

h]g]/]6/ ;]6 ;+rfng u/]sf] /]s8{ /fVg'k5{ h;sf] lgldQ lgDg gd"gf adf]lhdsf] kmf/d k|of]u ug{ 
;lsG5 .
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!@=* h]g]/]6/ ;+rfng hfgsf/L tflnsf

ldlt
b}lgs k|of]u -306f_ Daily Operation Hour (Hr)
cfj/ld6/ l/l8ª Hourmeter Reading
s"lnª jf6/ 6]Dk|]r/-l8u|L ;]_ 
Cooling Water Temp (0C)
n'a cfon k|]z/ -ls=u|f÷au{ ;]=ld_ 
Lub.oil Pressure (kg/cm2)
n'a cfon 6]Dk|]r/ -l8u|L ;]_ 
Lub.oil Temp (0C) 
OGwg yk]sf] –-ln_ Fuel Added (l)
n'a cfon yk]sf] -ln_ Lub oil added (l)
OlGhgsf] cf/=lk=Pd\= Engine RPM
s/]G6 –-PlDko/_ Current (A)
R
Y
B
ef]N6]h –-ef]N6_ Voltage (V)
R-Y
R-B
B-Y
lk|mSj]l; ld6/ l/l8ª -xh{_ 
Frequency Meter Reading (Hz)
ls=jf= cfj/ ld6/ l/l8ª 
KWH MeterReading
s}lkmot Remarks

!@=(=@=^ l8hn hg]/]6/ ;]6sf] ;++ef/

l8hn hg]/]6/ ;]6sf] OlGhgnfO{ b'?:t /fVg lgoldt ;+ef/sf] lgs} dxTj 5 . lgdf{tf sDkgLn] 
l;kmfl/; u/]sf] adf]lhd tflnsf÷?l6g agfP/ ;+ef/ ug'{k5{ . pbfx/0fsf nflu lgDg tflnsf k|of]u 
ug{ ;lsG5 .
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!@=( l8hn h]g]/]6/ ;+rfng tflnsf

ultljlw (Job) rfn' 306f (Operation Hour)
lbgsf] 

!) 306f
%) @%) %)) &%) !))) @%)) %)))

OlGhgdf cfon n]en *
/]l8o6/df kfgL *
8\fO 6fOk Pc/ lSng/ eP 
xfjfsf] k|lt/f]w

*

/]l8oo6/ / Pc/ lSng/sf] 
/a/ xf}; / lSnk

*

OlGhg cfon -k|To]s %)) 
306f_

• • • • •

Aofl6« / ln8 sg]S;g 
(Lead Connection)

• • • • •

V a]N6sf] ca:yf / 6]G;g 
(Tension)

* * * *

/]l8o6/sf] lkmG; (Fins) ° ° ° °
/]l8o6/sf] 6\o'a °
ˆo'n lkmN6/ -lk|—lkmN6/_ 
k|To]s %)) 306f_

• •

ˆo'n lkmN6/ -dfOqmf]—
lkmN6/ klxnf] k6s &%) 
306f / kl5 k|To]s %)) 
306f_

•

OGh]S6/ * *
ˆo'n :6]\g/ -a6g lkmN6/_ ° ° ° ° ° °
ydf]{:6]6 Olnd]G6 *
eNj lSno/]G; * *
:6f/6/ cN6/g]6/ * *
kmf:6g/ * *
PSh:6 ;fOn]G;/ *

*r]s ug'{÷Jojl:yt ug'{ •abNg' °;kmf ug'{

gf]6M %))) 306f rfn' e};s]kl5 sDa:;g k|0ffnLsf] ;le{l;ª u/L OlGhgsf] cf]e/xlnª ug'{k5{ 
/ ())) 306f rfn' e};s]kl5 OlGhgsf] a[xt\ cf]e/xlnª ug'{k5{
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;+ef/sf s]xL k|lqmofx¿

!= cfon n]en r]s ug]{ (Checking of Oil Level)

s_ OlGhg aGb u/]sf] #)—$% ldg]6 
cfon n]en l:y/ x'Gh]n kv{g] .

v_ 8Lk l:6s (Deep Stickj) aflx/ 
lgsfNg] / sk8fn] k'5\g] . Kjfndf 
leq;Dd k;fO k'gM aflx/ lgsfNg] . 
t]nn] leh]sf] efu tNnf] n]ensf] 
lrGx glhs /x]5 eg] t]n yKg] . 8Lk 
l:6s oyf:yfgdf /fVg] .

@=  cfon r]Gh ug]{ 
(Changing of Engine Oil)

s_ t]nsf] tfkqmd a9]/ sl/j *) l8u|L 
;]lG6u|]8 k'Ug #) ldg]6 hlt OlGhg 
rfn' ug]{ .

v_ OlGhg aGb u/L Aofl6«sf] sg]S;g 
5'6fpg] .

u_ 8«]g Knusf] :q'm vf]n]/ OlGhgleq 
/x]sf] t]n clGtd yf]kf ;Dd l/lQg] 
u/L lgsfNg] / ;'/lIft Joa:yfkg 
ug]{ .

3_ gofF t]n e/]/ gofF jf;/;lxt 8«]g 
Knu aGb ug]{ .

#= cfon lkmN6/ abnL ug]{ (Changing of Oil Filter)

k|To]s k6s cfon r]Gh ubf{ cfon lkmN6/sf] 
sftf]{; (Cartridge) klg r]Gh ug'{k5{ . sftf]{; 
/flvPsf] a§fnfO{ ljz]if cf}hf/n] (Special 
Tool) n] vf]Ng'k5{ .

sftf]{; /flvg] 7fpF ;kmf u/L ;'Vvf sftf]{; lkm7 
ug]{ . /a/ lzndf dl;gf] kq (Thin Layer) 
t]n xfn]/ a§f k'gM xft}n] aGb ug]{ .

lrq g+= %& df]lan hfFr .

lrq g+= %* cfon r]Gh ug]{ .

lrq g+= %( n'a cfon lkmN6/ h8fg ul/+b} .
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srf}/fnfO{ ljz]if cf}hf/n] (Special Tool) n] alnof];Fu s:g] . n'a cfonsf] n]en, k|]z/ / 
lns]h r]s ug]{ .

$= Olnd]G6 6fOksf] ˆo'n lkmN6/ abnL ug]{ (Changing of Element Type Fuel Filter)

ˆo'n eNj aGb u/. srf}/f (Bowl) sf] 
tNnf] efudf /x]sf] :q'm vf]n]/leq ePsf] 
ˆo'n ;'/lIft 8\]g u/ . srf}/fnfO{ ;kmf 
l8hnn] kvfn . gofF lkmN6/ Olnd]G6 lkm6 
u/L srf}/fnfO{ klxn]s} cj:yfdf 6fO6 
u/ . OlGhg rfn' ug'{ cl3 ˆo'n l;:6d lAn8 
(Bleed) u/ . lk|—Olnd]G6 k|To]s %)) 
306fdf / dfOqmf]—Olnd]G6 k|To]s &%) 306fdf 
abnL ug]{ .

%= ˆo'n :6\]g/÷a6g lkmN6/sf] ;kmfO{ 
(Cleaning of Fuel Strainer/Button 
Filter)

lkm8 kDksf] Ogn]6df /x]sf] a]Ghf] af]N6 
vf]Ng] . a]Ghf] af]N6leqsf] ̂ o'n :6\]g/ vf]Ng] . 
ˆo'n :6\]g/nfO{ l8hnn] kvfNg] / sDk|];/n] 
xfjf lbg] . a]Ghf] af]N6df :6\]g/ lkm6 ug]{ . gofF 
sk/ jf;/ /fv]/ a]Ghf] af]N6 oyf:yfgdf lkm6 
ug]{ . ˆo'n l;:6d lAn8 (Bleed) ug]{ .

^= 8«fO{ 6fOk Pc/ lSng/sf] ;+ef/ (Maintenance of Dry Type Air Cleaner)

w'nf] x6fpg] Eofs'P6/ (Vaccuatoir) 
eNjnfO{ lyr]/ w'nf] x6fpg] . Eofs'P6/sf] 
Kjfn lgoldt ;kmf ug]{ . w'nf] hd]sf] eP 
lyr]/ x6fpg] . Eofs'P6/ lau|]sf] ePdf abln 
ug]{ .

xfjfsf] k|j]zdf cj/f]w ePsf] ;+s]t k|fKt 
ePkl5 dfq Pc/ lSng/sf] ;kmfO ug'{{k5{ . 
lkmN6/sf] dfpG6Lª k]6L (Mounting Band) 
l9nf] ug]{ / aflx/L lkmN6/ lgsfNg] . 
clnleh]sf] sk8fn] (Damp Cloth) k'5\g] . 
clxn]g} leqL lkmN6/ glgsfNg] .

lrq g+= ^) n'a cfon lkmN6/ lemSg] .

lrq g+= ^! On]d]G6 km\o"n lkmN6/ abnL .

lrq g+= ^@ Po/ lSng/sf] lg/LIf0f M nfO6 6]i6 .
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lkmN6/ ;kmf ug]{ sfd a9L rflko (Compressed Air) n] ug'{ pko'Qm x'G5 . clws (3 kg/cm2 
eGbf a9L_ rfkn] lkmN6/df xfgL k'Ug glbg ;ts{ x'g'k5{ .

gofF / ;kmf ul/Psf] lkmN6/ Olnd]G6df v/faL 5 5}g r]s ug{ pHofnf] 6]i6 (Light Test) ul/G5 .

&= eNj lSno/]G; r]s ug]{ (Checking ofValve Clear)

OlGhg lr;f] (Cold) 5Fbf eNj lSno/]G; 
r]s ug'{k5{ . /s/ se/ (Rocker Cover) 
lgsfNg] . Ogn]6 eNj v'Ng} nfu]sf] / Psh:6 
eNj aGb x'g} nfu]sf] cj:yfdf q}mFs 3'dfpg] 
/ o;} cj:yfdf /s/ cf}+nf (Rocker at 
Toe) / eNjsf] lardf lkmn/ u]h (Feeler 
Gauge) 3';f/L Uofk r]s ug]{ . b'a} eNjdf 
)=# ldld Uofk x'g'k5{ .

*= eNj lSno/]G; ldnfpg] 
(Adjustment of Valve Clearance) 

P8hl:6ª :q'm n'h u/L )=# ldld sf] lkmn/ 
u]h l5/fO{ :q'm 8\fOe/åf/f k'gM 6fO6 (Retight) 
ug]{ . cGo l;ln08/sf eNjx¿ klg o;}u/L 
ldnfpg] .

(= Jofl6« / ln8 sg]S;g ;kmf ug]{ .

Aofl6«nfO{ leh]sf] sk8fn] k'5\g] . lvOPsf 
6ld{gnx¿ ! ln6/ kjfgLdf !!% u|fd a]lsª 
;f]8f ld;fOPsf] Pdf]lgof ;f]n';gn] ;kmf ug]{ . 
;kmf ubf{ 3f]n Aofl6«leq k:g lbg' x'Fb}g . ;kmf 
ul/;s] kl5 Aofl6«sf] aflx/L efu kvfNg'k5{ 
/ e]lG6n]6/ xf]nx¿ v'nf /x]sf] olsg 
ug'{k5{ . Aofl6« 6ld{gnx¿df k]6«f]lnod h]ln 
nufP/ /fVg'k5{ .

!)= Aofl6«sf] On]S6«f]nfO6sf] :k]l;lkms 
u|fle6L gfkL ug]{ .

l8:6LN8 jf6/ yk]sf] % ldg]6 kl5 Aofl6«sf] 
k|To]s ;]nsf] On]S6«f]nfO6sf] :k]l;lkms 
u|fle6L xfO8\f]ld6/n] gfkL ug'{k5{ .

lrq g+= ^# eNj lSno/]G; .

lrq g+= ^$ eNj lSno/]G; ldnfpFb} .

lrq g+= ^% Aofl6« ln8 sg]S;g ;kmfO{ .

lrq g+= ^^ Aofl6«sf] :k]l;lkms u|fle6L gfkL .
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:k]l;lkms u|fle6L rfh{sf] cj:yf
;fdfGo pRr If]q
!=@* !=@# k"/f rfh{
!=@) !=!@ cfwf rfh{÷l/rfh{ u/
!=!@ !=)* l8:rfh{ eO;s]sf], 

t'?Gt rfh{ u/

;fawfgM

— Aofl6«af6 pT;h{g x'g] UofF; la:kmf]6 x'g ;S5 . Aofl6«sf] glhs cfuf] jf tftf] a:t' /fVg 
x'Fb}g .

— Pl;8nfO{ xft jf sk8fdf kg{ lbg' x'Fb}g .

— Aofl6«sf] dfly 6'N; jf s'g} a:t' /fVg' x'Fb}g .

— Aofl6«nfO{ aGb afs;leq /fVg' x'Fb}g .

— e]G6 xf]n / ;]nx¿sf] lasf]{ v'Nnf x'g'k5{ .

— Aofl6«nfO{ t];f]{ (Horizontal) /fVg'k5{ .

— Aofl6«nfO{ hldg jf ljB'tsf] ;'rfns dfly /fv]/ k|of]u ug'{ x'Fb}g .
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cWofo—!#

!#= ;+rfng ;DaGwL ul0ft

!#=! k[i7e"ld

vfg]kfgL k|0ffnLsf] lgdf{0f, ;+rfng tyf ;+ef/ -k|lt/f]wfTds jf ;'wf/fTds_ sfo{df vf;u/L 
gfkx¿ @ j6f k|0ffnLdf kfOG5 . klxnf] d]l6«s k|0ffnL -Metric System or International 
Standard (IS) System_ / bf];|f] c+u|]hL k|0ffnL -English System_ . t;y{ oL b'j} k|0ffnLsf 
gfkx¿nfO{ Ps–csf]{ df kl/jt{g -Conversion_ jf lx;fj -Calculation_ ug'{ kg]{ x'G5 . t;y{ 
vfg]kfgL ;]jf k|bfos÷cfk"lt{ stf{ -Water Utility_ sf hgzlQmx¿n] o; ljifodf 1fg k|fKt ug{ 
h?/L 5, h;n] pgLx¿nfO{ b}lgs sfo{ ;+rfng ;DaGwdf ;xof]u u/f];\ .

!#=@ nDjfO{sf] gfk

Pp6f ljGb'b]lv csf]{ ljGb';Ddsf] b'/Lsf] dfkgnfO{ g} nDjfO{ elgG5 . o;n] If]qkmn / cfotg 
lgsfNg ;d]t cfwf/ lbG5 .

!#=@=! nDafO{sf] d]l6«s OsfO{x¿

nDjfO{nfO{ d]l6«s k|0ffnLdf ld6/ -ld=_ df gflkG5 . o;sf] cufl8 hf]l8g] zAbx¿, u'0fsx¿ / 
;+s]t tn k|:t't ul/Psf] 5 .

!#=! gfkLsf OsfO{x¿

nDjfO{sf] d]l6«s OsfO{x¿
cufl8 
hf]l8g] zAb 

lsnf] x]S6f] 8]sf ld6/ 8]l; ;]G6L ldln

u'0fs !))) !)) !) ! )=!) )=)! )=))!
;+s]t ls=dL x]ld 8]ld ld= 8]ld ;]=dL ld=dL
k'/f zAb lsnf] ld6/ x]S6f] ld6/ 8]sf ld6/ ld6/ 8]l; ld6/ ;]G6L ld6/ ldln ld6/

o; k|0ffnLdf !) df cfwfl/t b;dnj k|0ffnL /x]sf] x'Fbf k|of]u ug{ ;xh x'G5 .

! ld6/ #(=#& OGr #=@* lkm6 !=)($ uh
! lsnf]ld6/ #@*! lkm6 !)($ uh )=^@!$ dfOn

pbfx/0fx¿

pbfx/0f ! M s'g} pTkfbsaf6 cfk"lt{ ePsf] ^ OGr Aof;sf] kfOksf] Aof; ldlnld6/df slt x'G5 <
pQ/ M hxfF;Dd ! OGr  Ö @%=$ ld=ld -ldln ld6/ x'G5_,
 ^ OGr Aof;     Ö ^*@%=$) ldlnld6/
   Ö !%@=$) ldlnld6/
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-o;nfO{ !%) ldlnld6/ elg dflgG5_

pbfx/0f @ M s'g} pTkfbsaf6 cfk"lt{ ePsf] kfOksf] nDjfO{ @) lkm6 /x]5 eg], ld6/df nDjfO{ 
slt x'G5 <

pQ/ M  hxfF;Dd #=@*! lkm6sf] ! ld6/ x'G5,

 @) lkm6 nDjfO{ Ö @)÷#=@*! ld6/

 Ö ^=)(^ ld6/

!#=# cfotgsf] gfk 

;fdfGotof 7f]; j:t' jf sG6]g/sf] cfotg So'ljs ld6/ -So'=ld_ df cleJoSt ul/G5 eg] kfgL 
h:tf] t/n j:t'sf] gfk ln6/df ul/G5 . ! ln6/ j/fj/ !))) So'ljs ;]lG6ld6/ x'G5  eg] !))) 
ln6/ j/fj/ ! lsnf]ln6/ cyf{t ! So'ljs ld6/ x'G5 . 

pbfx/0f M % ld6/ cw{ Aof; -/]l8o;_ ePsf] & ld6/ pRrfO{ ePsf] l;lnG8/ cfsf/sf] kfgL 
kf]v/Lsf] cfotg slt x'G5 <

pQ/ M  l;lnG8/ cfsf/sf] kfgL kf]v/Lsf] cfotg 

 Ö π *r2*h
 Ö #=!$!^ * %@ *&
 Ö %$(=&* So'=ld=
 Ö %$(=&* lsnf] ln6/
 Ö %$(&*) ln6/ 

!#=$ k]|;/ -rfk_ x]8sf] gfk 

vfg]kfgL k|0ffnL kfOk nfOg cflbdf qm; ;]S;gn Pl/of -Cross Sectional Area_ df 
u'?Tjfsif{0faf6 x'g] k|jfx jf kDkaf6 x'g] k|jfxsf] sf/0f kg{ hfg] jn -jn k|lt OsfO If]qkmn 
-area_ nfO{ k|];/ -rfk_÷x]8 -Head_ elgG5 .

c+u|]hL k|0ffnLdf o;sf] dfkg kfp08 k|lt ju{ OGr -Pound per square inch_—psi df dfkg 
ul/G5 eg] d]l6«s k|0ffnLdf kf:sn -Pascal_ cyf{t Go"6g k|lt ju{ ld6/ -Newton per 
square meter—N/m2_ df cleJoSt ul/G5 . cem} jf/ -Bar_ df klg k|];/nfO{ pNn]v ;d]t 
ul/Psf] kfOG5 . 

 ! jf/ Ö !$=&) psi

 Ö !)=!) N/m2 (Pascal-Pa)

jf/ eGgfn] jfo'd08nLo rfknfO{ hgfpF5, of] Barometer af6 gflkG5 . 
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!#=$=! x]8nfO{ k|];/df abNbf 

vfg]kfgL k|0ffnLx¿df x]8 / k|];/nfO{ Ps csf{df p:t} dfgL k|of]u ul/G5 . k|];/ u]hx¿ rflx+ 
;fdfGotM psi jf bar df jgfOPsf -calibrated_ x'G5g\ . t;y{ k|];/nfO{ x]8df kl/jt{g 
-abnL_ ug{ cfjZos x'G5 . 

 lkm6df ePsf] x]8nfO{ psi k|];/df abNbf 

! lkm6 x]8  Ö )=$@$*h*(&

  Ö )=$@$*!*! psi

  Ö )=$@$ psi

hxfF, h eg]sf] ! lkm6 x]8 xf] . 

SG eg]sf] kfgLsf] ljz]if u'?Tj -Specifi c Gravity-SG_ Ö ! psi xf] . 

pbfx/0f M kfgL kf]v/Laf6 tn lg:s]sf] ljt/0f nfOgsf] s'g} ljGb'df /x]sf] k|];/ u]hn] 
#) psi b]vfpFbf kfgL kf]v/Lsf] kfgLsf] ;tx pQm ljGb'af6 slt pRrfOdf x'G5 < 

pQ/ M 

hxfF;Dd P  Ö )=$@$ x'G5, pRrfO{ -x]8_,
 h Ö P÷)=$@$ lkm6
 Ö #)÷)=$@$ lkm6
 Ö &)=&% lkm6
 Ö &)=&%÷#=@*! ld6/ 
 Ö @!=%^ ld6/

 ld6/df ePsf] x]8nfO{ k|];/ af/df abNbf 

x]8 -h_ Ö@=#! p*SG
p Ö psi
h Ö head -ft_

 Kg/cm2 k]|;/nfO{ x]8 -h_ ld6/df abNbf 

h Ö !) p/SG

hxfF,

p Ö pressure Kg/cm2

h Ö head, m
!#=% jfxjsf] gfk (Flow Measurement)
kfgL h:tf] t/n j:t'sf] jxfj dfkg ubf{ s'g} qm; ;]S;gn Pl/ofsf] nflu ln6/ k|lt ;]s]08 
-Liters per second—lps_ jf So'd]S; -cubic meters per second—cumecs_ jf !) 
nfv ln6/ k|lt lbg -Million Liters per day—mld_ df jxfj pNn]v ul/G5 . j]n >f]t -Well 
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sources_ sf] jxfj dfkg ug{ 38L / js]6sf] ;d]t pkof]u x'g ;S5 . kDkx¿sf] xsdf sltko 
cj:yfdf Gallons per minute -gpm_ df klDkË Ifdtf pNn]lvt klg x'G5 . o;nfO{ ln6/ 
k|lt;]s]08 -lps_ df kl/jt{g ug'{ klg kg]{ x'G5 .

pbfx/0f M #)) gpm Ifdtf ePsf] kDksf] lps df slt Ifdtf x'G5 <

pQ/ M lps Ö gpm/!%=*%@

            Ö #))/!%=*%@ lps

            Ö !(=(^ lps

!#=^ ljB'tLo lx;fj

!#=^=! lsnf]jf6 -KW_ / x;{ kfj/ -hp_

kDk pTkfbsx¿n] kDknfO{ hp cg';f/ ltgLx¿sf] Ifdtf lgwf{/0f -rating_ u/]sf x'G5g\ . s'g} 
klg kDkn] slt pRrfO{ -x]8_ ;Dd slt jxfj Ifdtf -fl ow capacity_ df kfgL kmfNb5 eGg] s'/f 
kDksf] hp df e/ kb{5 . ! hp a/fa/ &$^ af6 -Watt_ jf )=&$^ lsnf]jf6 -KW_ x'G5 . 

!#=^=@ kfj/ -zlSt_, ef]N6]h / s/]G6

kfj/, ef]N6]h / s/]G6sf] cGt/ ;DaGw o; k|sf/ cleJoSt ug{ ;lsG5 .

Power (p) = Current (c) * Voltage (v)

Current (c) = Power (p)/Voltage (v)

Voltage (v) = Power (p)/Current (c)

hxfF, P Ö kfj/ -jf6df_

     V Ö ef]N6]h -ef]N6df_

     C Ö s/]G6 -cflDko/df_

pbfx/0f M Pp6f !))) af6, @@) ef]N6sf] kDk rnfpg Go"gtd slt cflDko/sf] tf/ cfjZostf 
k5{ <

pQ/ M s/]G6, cflDko/  Ö -kfj/, jf6_÷-ef]N6]h, ef]N6_
 Ö !)))÷@@) cflDko/
 Ö $=%$ cflDko/ -Go"gtd_

!#=^=# phf{ -Energy_ / zlSt -Power_

kDk cflb pks/0fx¿n] slt phf{ vkt u5{g\ eGg] s'/f slt kfj/ -zlQm_ slt ;do;Dd k|of]u 
x'G5 eGg] s'/fdf e/ kb{5 . olb Ps lsnf]jf6 kfj/ ePsf] s'g} kDk Ps 306f ;do rnfof] eg] ! 
lsnf]jf6 306f -! KWh_ phf{ vkt x'G5 . 
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cWofo—!$ 

e"ldut kfgLsf ;|f]tx?sf] ;+ef/

!$=! sd ulx/f] e"ldut kfgLsf ;|f]tx¿ (Shallow Groundwater Sources)

 sd uxL/f] e"ldut kfgL pTkfbgsf] lgldQ Ogf/, :ofnf] 6\o"aj]n, OlGkmN6«];g Uofn/L, e"ldut 
afFw (Subsurface Dam)=== h:tf ;+/rgfx¿ k|of]u ul/G5g\ . 

 jiff{tsf] kfgLsf] s]lx efu hldg d'gLsf l5b|x¿df ;+slnt x'G5g\ / e"ldut kfgLsf] 
¿kdf /xG5g\ . hldgsf] ;tx eGbf s]lx ld6/ tn kfgL el/Psf] If]qnfO{ kl/k"0f{ If]q 
(Zone of Saturation) elgG5 / ;f] eGbf dflyNnf] ;'Vvf If]qnfO{ ckl/k"0f{ If]q (Zone 
of Unsaturation) jf Zone of Aeration elgG5 / oL b'O{nfO{ 5'§fpg] sfNklgs 
/]vfnfO{ jf6/ 6]an -Water Table) elgG5 . jftfj/l0fo c;/af6 k|efljt x'g], df};d 
cg';f/ u'0f:t/ / Water Table 36a9 x'g], jiff{tdf y]/} / lxpFbdf a9L ulx/fOdf k'Ug] 
tyf afo'd08nLo rfkdf (Atmospheric Pressure df_ /xg] sd uxL/f] e"ldut kfgL 
(Shallow groundwater) lgDg sf/0fx¿af6 k|b"lift x'g ;S5 / ;f]af6 hf]lug' kb{5 . 

 hldgsf] ;txaf6 (Ground Surface) M kmf]x/d}nfo'Qm kfgL, lgsf;sf] kfgL, dfgj tyf 
a:t'efpaf6 pT;lh{t dnd'q, aflngfnLdf k|of]u ul/g] dnvfb, s'g} b'3{6gfaf6 pTkGg 
kmf]x/, jftfj/l0fo w'nf]d}nf],=== cflb .

 hldgsf] 7Ls tn, kfgLsf] tx dflyaf6 (Above Water Table) M ;f}rfno, ;]lK6s 

lrq g+= ^& e"ldut kfgLsf] cj:yf .
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6}+s, kmf]x/d}nf tx nufpg] If]q (Sanitary Landfi ll), kmf]x/ kfgL k|zf]wg s]Gb|sf] xf]lN8ª 
kf]v/L jf nu'g (Holding Pond & Lagoon), e"ldut OGwg e08f/ jf kfO{k nfO{g, 
;'Vvf Ogf/, lrxfg,===cflb .

 hldgsf] tn, kfgLsf] tx tnaf6 (Below Water Table) M TofluPsf Ogf/ tyf 
6\o"aj]nx¿, vfgLx¿, e"ldut OGwg e08f/ jf kfO{k nfO{g,=== cflb .

 k|b"if0fsf pk/f]Qm sf/sx¿af6 c;/ gkfg{ ;fj{hlgs e"ldut kfgLsf] ;|f]tx¿ slt 
6f9f÷b"/Ldf x'g'k5{ elg tf]lsPsf] x'G5 . tf]lsPsf] geP klg ;se/ 6f9f x'g'k5{, sd;]sd 
#) ld6/ -!)) lkm6_ k/ .

 sd ulx/f e"ldut kfgLsf ;|f]tx¿sf] ;+ef/ sfo{df ljz]if u/L aflx/L k|efj kg{ glbg'g} xf] . a]nf 
a]nfdf -sd;]sd jif{sf] b'O{kN6_ kfgLsf] u'0f:t/ kl/If0f ug]{ / lgd{lns/0f (Disinfection) 
ug'{k5{ . ;|f]t /x]sf] hldgsf] ;tx efl:;Pdf, s'g} l5b| b]vfk/]df ;kmf df6]f (Clean Earth) 
jf n]l;nf] df6f] (Clay) åf/f k'g]{ / 3fF; -rk/L_ 5fKg] jf klSs l;d]G6 9nfg ug'{k5{ . ;|f]tsf] 
9Ssg jf 6\o"aj]nsf] Sofk (Cap) df Iflt k'u]df t'?Gt dd{t jf lj:yfkg ug'{k5{ .

!$=@ ulx/f] e"ldut kfgLsf] ;|f]t (Deep Groundwater Source)

!$=@=! l8k 6"ojj]n lgdf{0f

 e"ldut ulx/f] PSo"km/af6 (Aquifer af6_ a9L kl/df0fdf kfgL pTkfbg ug{sf] nflu 
d]lzgsf] k|of]uaf6 hldgdf ulx/f] af]/xf]n l8\n (Borehole Drill) u/L 8Lk 6\o"aj]nsf] 
(Deep Tube Well) lgdf{0f ul/G5 . ;fdfGotof lgdf{0f sfo{sf] lgDg r/0fx¿ x'G5g\ M

!= cfjZos kfgLsf] kl/df0f, pko'Qm lgdf0f:ynsf] 5gf}6, pko'Qm PSo'km/sf] ;'netf / 
ulx/fO{, pknAw x'g] kfgLsf] u'0f:t/, e"ldut ;+/rgf=== cflbsf] cWoog u/L af]/xf]n 
l8«lnªsf] pko'Qm tl/sf (Method) / d]lzgsf] 5gf}6 ul/G5 . e"ldut ;+/rgf cg';f/ xfn 
g]kfndf lgDg # tl/sfn] ulx/f] af]/xf]n l8\n ul/G5 M

 s_ k/s:;g (Percussion)

 v_ xfO{8\f]lns /f]6/L (Hydraulic Rotary)

    8fO/]S6 /f]6/L (Direct Rotary)

    l/e;{ /f]6/L (Reverse Rotary)

 u_ 8fpg lb xf]n (Down the Hole (DTH)) 

@= af]/xf]n l8«lnªsf] l;nl;nfdf ljleGg ulx/fOaf6 ;+slnt ef}uf]lns ;+/rgfsf] gd"gfsf] 
ljZn]if0f u/]/ / af]/xf]nsf] l8«lnªsf] ;dfKtL kl5 ul/Psf] On]S6«f] /]lhl:6le6L nluª 
(Electro-Resistivity Logging) sf] cfwf/df hfnL (Screen) kg]{ u/L kfOk P;]Dan 
ul/G5 / af]/xf]ndf nf]cl/ª ul/G5 . ;kmntfk"j{s kfOk P;]DAnL nf]cl/ª ul/;s]kl5 
af]/xf]n / s]l;ªsf] aLrsf] vfln efudf u|fe]n el/G5 .
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#= k|lqmof g+= @ sf] ;dfKtL kl5 6\o"aj]nsf] 8]enkd]G6 -lasf;_ / 6]i6 ug]{ sfd x'G5 . 
6\o"aj]nsf] 8]enkd]G6 sfo{ lgDgdWo] s'g} Ps, b'O{ jf ;a} tl/sfaf6 ug{ ;lsG5 M

 d]sflgsn ;lh{ª (Mechanical Surging)

 Pc/ sDk|]l;ª (Air Compressioning)

 cf]e/ klDkª (Over Pumping)

8]enkd]G6 sfo{ ul/;s]kl5 a9L Ifdtfsf] pko'Qm kDk h8fg u/L 6\o"aj]nsf] 6]i6 lgDg r/0fx¿df 
ul/G5 M

 8« 8fpg 6]i6 (Drawdown Test)

 :6]k 8« 8fpg 6]i6 (Step Drawdown Test)

 slG6Go"c; l8:rfh{ 6]i6 (Continuous DischargeTest)

 l/sf]e/L 6]i6 (Recovery Test)

;fdfGo cy{df 6\o"aj]nsf] 6]i6 ug{'sf] d'Vo p2]Zo o;sf] Ifdtf lgwf/0f ug{' xf] cyjf kfgLsf] 
la;h{g b/ (Dischsrge Rate) sf] cg'kftdf hn ;txsf] x|f; (Drawdown) gfkL u/L 
6\o"aj]nsf] jf PSo"km/sf] lglZrt Ifdtf (Specifi c Capacity) lgwf{/0f ug{' xf] . 

lrq g+= ^* 
d]sflgsn ;lh{ª .

lrq g+= ^( Pc/ sDk|]l;ª . lrq g+= &) cf]e/ klDkª .

lrq g+= &! kDk h8fg . lrq g+= &@ l8:rfh{ 6]i6 . lrq g+= &# 8« 8fpg 6]i6 .
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6\o"aj]nsf] 6]i6nfO{ ;fdfGotof klDkª 6]i6 (Pumping Test) ul/Psf] elgG5 / lgs} dxTjk"0f{ 
b:tfj]hsf] ¿kdf ;'/lIft /flvG5 .

$=  6\o"aj]nsf] klDkª 6]i6 kl5 lglb{i6 Ifdtf (Specifi c Capacity) sf] kl/lwleq sfo{ ug]{ 
pko'Qm kDksf] 5gf}6 ul/G5 . ;fdfGotof 8Lk 6\o'aj]ndf el6{sn 6af{Og jf ;Ad/l;an 
df]6/ kDk h8fg ul/G5 . 5gf}6 ul/Psf] kDksf] Ifdtf k|ltzt dfq .

 dfly pNn]lvt k|lqmofx¿ laz]if1sf] ;xeflutf / /f]xj/df l;k / pks/0fo'Qm Ifdtfjfg 
sDkgLaf6 ul/G5 .

!$=@=@ l8k 6"ojj]n ;+rfng / ;+ef/

 bf]ifd'Qm eO{ nfdf] cjlw;Dd (Trouble Free Long Life) 6\o"aj]nsf] ;+rfng x'gsf] 
nflu lgDgfg';f/ ug'{k5{ M

s_ ;'/lIft b/df kDk ug'{ (Safe Discharge)

v_ ;'/lIft ulx/fO{ af6 kDk ug'{ (Safe Pumping Level)

u_ ;'/lIft ljB't ef]N6df kDk ug'{ (Safe Electric Voltage)

3_ kDk ;]6sf] lgoldt ;+ef/ d/Ddt ug'{ (Regular maintenance of Pump Set)

 8Lk 6\o"aj]naf6 e"ldut kfgL pTkfbg ul/Psf] ;dosf] ;fy;fy} o;sf] sfo{ Ifdtf / 
pTkflbt kfgLsf] u'0f:t/df x|f; x'Fb} hfG5 . To;}n] ;+rfngsf] ;fy;fy} lgoldt ¿kdf 
kfgLsf] n]en / u'0f:t/sf] cg'udg ug'{k5{ .

6\o"aj]n c;kmn x'g jf ;d:of pTkGg x'gsf lgDg sf/0fx¿ x'g ;S5g\ M

 cg'ko'St (Improper) l8hfOg (Design) / lgdf{0f (Construction)

 ck"0f{ 8]enkd]G6 (Development)

 cl:y/ af]/xf]n (Unstable Borehole)

 kfk|f] hDg' (Incrustation)

 h}las kmf]x/ (Biofouling)

 lvof nfUg' (Corrosion)

 PSo"km/df ;d:of (Aquifer Problems)

 cTolws klDkª (Over Pumping)

pk/f]QmdWo] cl3Nnf b'O{ sf/0fx¿ ljz]if1tf / lgdf{0fstf{ jf lgdf{0f ;'k]l/j]Ifssf] sf/0faf6, 
x'G5 . 
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l8hfOgdf lgDg bf]ifx¿ x'g ;S5g\ M
s_ 5f]6f] kDk xfpl;ª kfO{k÷
 ck'Ubf] nDafO{ (Insuffi cient Length)

u_ lta| k|a]z ult (High entrance   
 Velocity) lgdf{0fdf lgDg bf]ifx¿ x'g ;S5g\ M

v_ 6\o"aj]nsf] 6]8f]kg

s_ afËf] 6\o"aj]n 
(Crooked Well)

u_ cg'ko'Qm u|fe]n Kofs

v_ 5f]6f] hfnL (Screen) / ck'Ubf]  
 nDafO{ (Insuffi cient Length)

lrq g+= &$ 6\o"aj]n lgdf{0fdf bf]ifx¿ .
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k|fs[lts jf PSo"km/sf] :j¿k (Characteristics) sf] sf/0faf6 lgDg ;d:of pTkGg x'g ;S5g\

s_ hn ;tx vl;g' 
(Decline of Water Table)

u_ kfO{k jf l:qmdf Kjfn kg'{ jf v'l:sg'
(Rupture of Well Assembly)

v_ l:qmgdf kfk|f] hDg' (Incrustation of 
Screen) jf lvof nfu]/ 6flng' .

3_ j]nleq afn'jf l5g{' (Rushing of 
Sand) (Rupture of Well Assembly)

lrq g+= &% 6\o"aj]n lau|g'sf sf/0fx¿ .
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g]kfndf ax';+Vos 6\o"aj]n c;kmn jf ;d:of 
x'g'sf sf/0fx¿ dWo] cTolws b/ (Rate) df 
klDkª ug'{ d'Vo sf/0f xf] . cTolws b/df 
klDkª ubf{ PSo"km/ l/lQg' (Deplete) dfq 
x}g lvof nfUg], kfk|f] / h}las kmf]x/ hDg] 
ub{5 / df6f], l;N6, dl;gf] afn'jf cflbåf/f 
6\o"aj]nsf] hfln (Screen) 6flnO{ kfgLsf] 
axfjdf ca/f]w ug]{ tyf 6\o"aj]nsf] tNnf] 
efudf lyu|gu} Ifdtfdf x|f; x'G5 . k|To]s jif{ 
6\o"aj]nsf] ulx/fO{sf] gfkL ug'{k5{ . olb tNnf] 
l:qmg afn'jf, df6f]n] k'l/O;s]sf] 5 eg] a]lnª 
(Bailing) u/L ;kmf ug'{ k5{ . 

cTolws klDkª (Over Pumping) ubf{ kfgL;Fu df6f], l;N6, dl;gf] afn'jf cflb kDk eP/ 
hldg d'gL Ejfª kg]{ (Caving x'g]_ / 6\o"aj]nsf] cf;kf;sf] hldg efl:;g] ub{5 . o;f] eof] eg] 
kDk kl/jt{g u/]/ eP klg klDkª /]6 36fpg' k5{ . 

cTolws klDkª (Over Pumping) x'g glbgsf] nflu 6\o"aj]nsf lgdf{0fstf{ jf lgdf{0f 
;'k]l/e]Ifsaf6 pknAw u/fOPsf] klDkª 6]i6 l/kf]6{df pNn]lvt ;'/lIft Ifdtf (Safe Yield) eGbf 
sd b/df -*) k|=;= ;Dd_ kfgL pTkfbg ug'{k5{ .

!$=# l8k 6\o"aj]nx¿df e}/xg] ;d:of / ;dfwfg

6\o"aj]nx¿df eO/xg] ;d:ofx¿sf] ;fdfGo $ nIf0fx¿ M

 pTkfbg Ifdtfdf x|f; (Reduced Yield)

 kfgLdf lyu|f] (Sediment) sf] pkl:ylt

 kfgLsf] u'0f:t/df kl/jt{g (Change in Water Quality)

 kfgLdf Uof; ldl:;o/ cfpg' (Dissolved Gas in Water)

nIf0f g+= !M pTkfbg Ifdtfdf x|f; (Reduced Yield)

;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo
kDk jf l;:6dsf] sf/0fn] . kDksf] sf/0fn]M k'/fgf]e} ODk]n/ 

lvOP/, sf]n'd kfOkdf r'lxP/, 
eNj hfd eP/===.

kDk / l;:6d r]s ug]{ .

kDk jf 6\o"aj]nsf] l:qmgdf 
h}las kmf]x/ -n]p_ hDdf 
eP/ .

kDk lemls r]s ug]{ . pknAw 
ePdf ljz]if s]d/f (Down-
Hole Camera) åf/f r]s ug]{ .

Snf]l/g];g ug]{ .

ª_ kfgLsf] u'0f:t/ Go"g x'g' 
(Poor Quality Water)

lrq g+= &^ cf]e/ kDkLª .
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;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo
kDk jf 6\o"aj]nsf] l:qmgdf 
vlgh k4fy{sf] kq (minaral 
Scale) hDdf eP/ .

kDk lemls r]s ug]{ . pknAw 
ePdf ljz]if s]d/f (Down-Hole 
Camera) åf/f r]s ug]{

ljz]if1sf] ;Nnfx lnO{ 
ef}lts jf /;folgs 
k|lqmofaf6 ;kmf ug]{ .

df6f], l;N6 cflb lyu|f]n] 
kDk jf 6\o"aj]nsf] l:qmg 
6flnP/ .

pTkflbt kfgL r]s ug]{ . 6\o"aj]nsf] k'gM lasf; 
(Redevelpment) ug]{ .

6\o"aj]n k'/fgf] (Old age) sf] 
sf/0fn] elTsP/ (Collapse 
eP/_

6\o"aj]nsf] ulx/fO{ r]s ug]{ . ;+ej ePdf lh0ff{]4f/ 
(Recondition) ug]{ gq 
;'/lIft tj/n] 6flnlbg] . 

l5d]ssf 6\o"aj]nx¿af6 
bvn (Interfere) eP/ .

cf;kf;df 6\o"aj]nx¿sf] ;+Vof 
a9\of] ls yfxf kfpg] .

olb cf;kf;df 
6\o"aj]nx¿sf] ;+Vof a9]sf] 
xf] eg cfˆgf] 6\o"aj]nsf] 
pTkfbg Ifdtf 36fpg] .

;'Vvf nfu]/ jf x¿ s'g} 
sf/0fn] PSo"km/sf] Ifdtfdf 
x|f; cfPsf]n] .

6\o"aj]n lgdf{0fsf] a]nfdf / 
xfnsf] l:y/ kfgLsf] n]en 
(Static Water Level) bfFHg].

PSo"km/sf] Ifdtfdf x|f; 
cfPsf] k|df0fLt ePdf csf]]{ 
a9L ulx/f] 6\o"aj]n lgdf{0f u/L 
yk jf km/s PSo"km/sf] kfgL 
kDk ug]{ .

nIf0f g+= @M kfgLdf lyu|f] (Sediment) sf] pkl:ylt

;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo
l8hfOg jf lgdf{0fdf 
sdhf]/L eP/ .

lgdf{0fsf] nuQ} kl5 s]lx 
cjlw;Dd wldnf] kfgL pTkfbg 
x'G5, kfgL pTkfbgsf] qmddf 
;+lUnG5 .

olb ;+lUnPg eg] lgdf{0f ubf{ 
ePsf] sdhf]/L x6fpg] .

6\o"aj]n lgdf{0f ubf{ k|of{Kt 
lasf; (Development) 
geP/ .

lgdf{0fsf] nuQ} kl5 s]lx cjlw;Dd 
wldnf] kfgL pTkfbg x'G5, kfgL 
pTkfbgsf] qmddf ;+lUnG5 .

olb ;+lUnPg eg] k'gM lasf; 
(Development) ug]{ .

nuftf/ (Continuous) 
cf]e/ klDkª eP/ .

lgdf{0fsf] a]nfdf klDkª 6]i6 u/L 
l;kmfl/; ul/Psf] ;'/lIft Ifdtf eGbf 
a9L b/df kDk e}/x]sf] 5ls r]s ug]{ .

olb ;'/lIft Ifdtf eGbf a9L b/df 
kDk e}/x]sf] 5 eg] 36fpg] jf sd 
Ifdtfsf] kDk k|of]u ug]{ .

lvof nfu]/ jf s'g} 
sf/0fn] s]l;ª jf l:qmgdf 
Kjfn k/]/ . 

kfgLsf] ;fydf df]6f] afn'jf jf 
u|fe]n ;d]t kDk ePsf] 5 ls r]s 
ug]{ .

ljz]if1sf] ;Nnfx lnO{ ;Dej 
ePdf lh0ff{]4f/ (Recondition) 
ug]{ gq ;'/lIft tj/n] 6flnlbg] .
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;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo

6\o"aj]nsf] s]l;ª / af]/ 
xf]nsf] larsf] jl/k/Lsf] 
efu (Annular Space) df 
ul/Psf] l;nLª (Sealing) 
k]mn eP/ .

kfgLsf] u'0f:t/ / 6\o"aj]nsf] 
jl/k/Lsf] efu (Annular Space) 
efl:;Psf] 5 ls r]s ug]{ .

ljz]if1sf] ;Nnfx lnO{ ;+ej 
ePdf k'gM l;n ug]{ cGoyf 
6\o"aj]n Toflulbg] / ;'/lIft 
tj/n] 6flnlbg] .

nIf0f g+= #M kfgLsf] u'0f:t/df kl/jt{g (Change in Water Quality)

;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo

6\o"aj]nsf] s]l;ª jf l:qmgdf 
Kjfn k/]/

kfgLsf] u'0f:t/ r]s ug]{ . ljz]if1sf] ;Nnfx lnO{ 
;+ej ePdf lh0ff{]4f/ 
(Recondition) ug]{ gq ;'/lIft 
tj/n] 6flnlbg] .

6\o"aj]nsf] s]l;ª / af]/ 
xf]nsf] larsf] jl/kl/sf] efu 
(Annular Space) df ul/Psf] 
l;nLª (Sealing) k]mn eP/ .

kfgLsf] u'0f:t/ / 6\o"aj]nsf] 
jl/k/Lsf] efu (Annular 
Space) efl:;Psf] 5 ls 
r]s ug]{ .

ljz]if1sf] ;Nnfx lnO{ ;+ej 
ePdf k'gM l;n ug]{ cGoyf 
6\o"aj]n Toflulbg] / ;'/lIft 
tj/n] 6flnlbg] .

cfO/g AofS6]l/of (Iron Bactoria) jf 
;Nkm]6 l/8\'l;ª (Sulfate Reducing 
Bacteria) sf] sf/0faf6 .

kfgLsf] /+u (Color), uGw 
(Odour) / afy¿dx¿df 
kx]Fnf] r]s ug]{

Snf]l/g];g ug]{ .

alx/L k|b"if0f (Contamination 
sf] sf/0fn] .

kfgLsf] /Í (Color), uGw 
(Odour) lgoldt r]s ug]{

k|b"if0f (Contamination sf] 
sf/0f x6fpg] .

nIf0f g+= $M kfgLdf UofF; ldl:;o/ cfpg' (Dissolved Gas in Water)

;+efljt sf/0f r]s ug]{ ;dfwfgsf] pkfo

kfgLdf sfa{g 8fOcS;fO8 
(Carbon Dioxide) jf ldy]g 
(Methyne) Uof; ldl:;P/ 
cfpg' .

sfa{g 8fOcS;fO8df ;f; 
k]mg{ ufx|f] x'G5 / jf ldy]g UofF; 
aNg] / la:kmf]6g x'g] UofF; xf] . 
kfgLdf logLx¿sf] pkl:ylt 
;lhn} kQf nfUb5 .

6\o"aj]ndf e]G6 kfOk h8fg 
ug]{ . 6\o"aj]ndf Ps eGbf a9L 
l:qmg 5g\ eg] s'g l:qmgaf6 
Uof; cfPsf] xf] ;f] eGbf tn 
kDk h8fg ug]{ .

cf]e/ klDkª eP/ . ;'/lIft Ifdtf eGbf a9L b/df 
kDk e}/x]sf] 5 ls r]s ug]{ .

klDkª b/ 36fpg] .
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gf]6M 

!_ k|To]s 6\o"aj]nsf] gS;f / lgdf{0f ubf{sf] klDkª 6]i6 l/kf]6{ ;'/lIft /lx/xg'k5{ .

@_ lgoldt¿kdf -sd;]sd k|To]s # dlxgfdf_ r]s u/L lgDg /]s8{ /fVg'k5{ M

 l:y/ kfgLsf] ;tx (Static Water Level)

 klDkª /]6 (Pumping Rate)

 8« 8fpg (Drawdown)

 ;+rfng ul/Psf] cjlw (Operating Hour)

 kfgLsf] u'0f:t/ laZn]if0f (Water Quality Analysis)

 lglb{i6 Ifdtf (Specifi c Capacity)

 kfgLdf afn'jfsf] dfqf (Sand Content in Water)

 pmhf{ vkt (Power Consumption)

!$=$ TofluPsf] 6\o"aj]nnfO{ 6fNg]÷aGb ug{] (Plugging Abandoned Wells) 

 ha s'g} 6\o"aj]n k'/fgf] eO jf x¿ s'g} sf/0fn] k|of]u ug{ g;lsg] x'G5 To;nfO{ TofluG5 . 
o:tf] 6\o"aj]nnfO{ To;} /xg lbFbf jf ;'/lIft tj/n] g6flnPdf s]6fs]6L jf a:t'efp v:g 
;Sg] vt/f x'g'sf] ;fy} e"ldut kfgLnfO{ k|b"if0f ug{ ;S5 . To;}n] o:tf] 6\o"aj]nnfO{ lgDg 
k|lqmofn] ;'/lIft a'rf] nufpg'k5{ M

s_ tof/L

 a'Rofpg k|of]u ul/g] ;dfu|Lsf] kl/df0fsf] x/lx;fa ug'{k5{ . ;fdfGotof TofluPsf] 
6\o'aj]nsf] s]l;ª kfO{k tfg]/ lemlsG5 / vfln ul/G5 . 

v_ ;fdfg

 vfN8f]nfO{ kfgL l5g{ g;Sg] ck|b"lift n]l;nf] df6f] (uncontaminated clay) åf/f 
k'l/G5 . cf];sf] ;Dks{df cfpgf ;fy k'mNg] -swells) Ps k|sf/sf] n]l;nf] df6f] h;nfO{ 
a]g6f]gfO6 (Bentonite) elgG5 sf] k|of]u ;a}eGbf pQd x'G5 . afn'jf / u|fe]n h:tf 
a:t'x¿sf] k|of]u ug'{ x'Fb}g .

v_ tl/sf

 vfN8f] k'g]{ sfd lkFwaf6 (Bottom) ;'¿ u/L la:tf/} dflylt/ hldg;Dd eb}{ ug'{k5{ . olb 
k'g{ k|of]u ul/Psf] ;fdfu|L l;d]G6 u|fp6 cyjf a]G6f]gfO6sf] 3f]n xf] eg]] vfN8f]sf] k]mb};Dd 
kfOk v;fnL ;f]sf] dfWodaf6 dfl:t/ eb}{ ug{'k5{ .
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cWofo—!%

!%= ;+rfng, ;+ef/ tyf dd{t hgzlQmsf] Joj:yfkg

vfg]kfgL tyf ;/;kmfO cfof]hgfx¿sf] ;+rfngsf] lhDd]jf/L vfg]kfgL Joj:yfkg jf]8{, gu/kflnsf 
jf vfg]kfgL pkef]Stf tyf ;/;kmfO ;ldltn] lnP klg cfof]hgf ;+rfng ug{sf] nflu k|zf;lgs, 
ljQ tyf k|fljlws sd{rf/Lx¿sf] cfjZostf kb{5 . cfof]hgfsf] ;+/rgfTds hl6ntfnfO x]l/ 
s'g k|sf/sf sd{rf/Lx¿ slt hgf /fvL cfof]hgf ;+rfng ug]{ eGg] s'/f cfof]hgf lgdf{0f ubf{ 
b]lv g} ;f]lrPsf] x'G5 . hgzlSt Joj:yfkg klg cf]hgf ;+rfngsf] Ps hl6n kIf g} xf] . ;fgf 
;x/L vfg]kfgL tyf ;/;kmfO{ cfof]hgfx¿df o;}nfO{ dWogh/ ul/ cfof]hgf lgdf{0f ;'¿ x'bfFb]lv 
g} Ps hgf Joj:yffks / Pshgf ljQ Joj:yfkg÷n]vf k|0ffnL x]g]{ ul/ @ hgf sd{rf/Lx¿sf] 
tnj cfof]hgf lgdf{0f cjwLe/ cfof]hgfn] g} lbg] Joj:yf ul/Psf] 5 . oL b'O{ JolStx¿nfO{ 
cfof]hgfsf ljleGg ultljwlx¿df ;fd]n u/fO{ tflnd k|bfg ug]{ Joj:yf klg ul/G5 . cfof]hgf 
;DkGg ePkl5 ! jif{ lgdf{0f Joj;foLn] g} cfof]hgf ;+rfng ul/ cfof]hgf ;+rfngdf kl5 ;l/s 
x'g] hgzlStsf] nflu cfof]hgfdf g} Jojxfl/s l;sfO{ tyf tflnd lbg] Joj:yf ul/G5 . 

cfof]hgfsf] hl6ntf x]l/ vfg]kfgL tyf ;/;kmfO cfof]hgfx¿df Go"gtd?kdf lgDgfg';f/sf] 
hgzlSt Joj:yf ug'{k5{ .  

!%=! klDk· k|0ffnLsf nflu cfjZos hgzlQm

** k|0ffnLsf] hl6ntf x]/]/ sfof{no Aoj:yfkssf] of]Uotf tf]lsg' k5{ .
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!%=@ u|fle6L jf u'?Tjfsif{0f k|0ffnLsf nflu cfjZos hgzlQm 

gf]6M * ! KnDa/ k|lt !)–!% ls=ld= kfOknfOg, !–@ KnDa/ ;xof]uL k|lt *–!) ls=ld= kfOknfOg, ! ld6/l/8/ k|lt !–@ 
xhf/ lghL wf/f, ! KnfG6 ck|]6/ k|lt k|zf]wg s]Gb||sf] cjl:ylt, ! ;'/Iff uf8{ k|lt @ nfv jf ;f]eGbf 7"nf] kfgL 6+sL

** k|0ffnLsf] hl6ntf x]/]/ sfof{no Joj:yfkssf] of]Uotf tf]lsg' k5{ .

!%=# hgzlQmsf] Joj:yfkg 

cfof]hgf ;+rfngsf nflu rflxg] hgzlSt kfOP;Dd :yflgo jf ;]jf If]qleq s} hgzlSt g} 
lng] Joj:yf ug'{ k5{ . j]/f]huf/Lsf df/ v]kL /x]sf :yflgox¿nfO{ g} /f]huf/L ldNg] / ;]jfsf] 
:t/ klg /fd|f] x'g] b]lvG5 . hgzlStsf] Joj:yfkg ubf{ of]Uotf, Ifdtf sf] lnlvt kl/Iff tyf 
cGt/jftf{ ;d]t lnO{ 5gf}6 u/]df lgZkIftf / kf/blz{tf x'G5 . slxn] sflxF pkef]Stf ;ldltsf 
gft]bf/x¿ jf lxdlrdsf dflg;nfO{ sd{rf/Lsf x}l;otn] /fVbf of]Uotf, Ifdtfsf] ;lx d"NofÍg 
x'g g;ls ;]jfsf] :t/ lug]{, OdfGbf/Lk"j{s ;]jf k|jfx gx'g] klg x'g ;Sb5 . cfof]hgf ;+rfngsf] 
nflu hgzlSt Joj::yf ubf{ s'g–s'g hgzlStsf nflu s:tf] z}lIfs of]Uotf, s:tf] / slt lbg] 
tflnd lnPsf] JolSt cfjZos x'g] xf] ;f] ;ldtL jf jf]8{af6} lg0f{o u/L lj1fkg u/L jf ;fj{hlgs 
;"rgf 6fF; u/L ljlwk"j{s of]Uo / Ifdtfjfg JolSt 5gf}6 ug{ k5{ . ;a}nfO{ /f]huf/Lsf] cj;/ lbg 
dlxnf, hghflt, blnt / lk5l8Psf] ;d'bfox¿nfO{ ;d]tnfO{ dWogh/ ul/ of]Uotf, tflnd jf 
cg'ej tf]sL lj1fkg jf ;fj{hlgs ;"rgf lgsfNg' kb{5 . hgzlSt Joj:yfkg jf 5gf}6sf nflu 
ljleGg :jtGq lgsfox¿ klg :yfkgf ePsf 5g\ . :jtGq / lgZkIftfsf nflu o:tf] k|sf/sf] 
olt hgzlSt 5gf}6 ul/ lbg';\ egL cg'/f]w u/]df ;fdfGo z'Ns lnO{ 5gf}6 u/L lgo'lQmsf nflu 
l;kmfl/; u/L lbG5g . o;f] u/]df pkef]Stf ;ldlt eg;'g jf bjfjaf6 d'St x'g'sf ;fy} of]Uo / 
;Ifd JolStx¿ ;]jfsf nflu 5gf}6 eO cfpg] ePsfn] ;]jfsf] :t/ j9fpg klg ;kmn x'g] cg'dfg 
nufpg ;lsG5 . cfkm}n] 5gf}6 ubf{ klg 5gf}6 ;ldlt jgfO{ lnlvt hfFr lnO{, hfFr kl5 ljwL 
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ljwfgk"j{s cGt/jftf{ lnO{ lgZkIf?kdf 5gf}6 ubf{ klg ;lx hgzlStsf] Joj:yfkg x'g;S5 . 
lg/Gt/ ;]jf cfjZos gkg]{ bIf jf Joa:yfkg ;'wf/sf] nfuL rflxg] s]lx hgzlSt -dxz'n la1, 
sDKo"6/ laif]z1, Joj:yfkg ;'wf/ la1 cflb_ ;]jf s/f/ jf k/fdz{ ;]jfsf lx;fjn] laz]if 
;t{df lng' kg]{ x'G5 . sd hgzlStaf6} pRrtd ;]jf lbg ld6/sf] kmf]6f] lnP kl5 sfof{nodf 
ld6/sf] c+s cfpg] Pkx¿ k|of]udf NofPdf ld6/ l/8/sf] ;+Vof 36fpg ;lsG5 . To;}u/L dd{t 
;]jf aflif{s 7]Ssfdf lbPdf KnDa/ / KnDa/ ;xof]uLx¿ sd ug{ ;lsG5 . sd hgzlStsf] k|of]u 
u/L pRrtd ;]jf lbg gofF gofF k|ljlw k|of]u ug]{ s'/f ;b}a ;f]rdf /fVg' k5{ . ev/} lgo'lQm kfPsf] 
hgzlStnfO{ k'/fgf cg'ejL JolStx¿af6 sfof{nosf] k|s[of / sfd ug]{ tf}/ tl/sf, cg'udg ug]{ JolSt, 
sfdsf] k|ltj]bg lbg] tl/sf k|ltj]bg a'emfpg] JolSt cflb tf]sL s]lx ;do lgs6?kdf cg'udg ub}{ 
sfddf nufpg' kb{5 . gof+ 5gf}6 ePsf hgzlStx¿nfO{ tflnd tyf Jojxfl/s k|of]udf ;d]t ;fd]n 
u/fO{ tTkZrft :jtGq?kn] sfddf nufpbf ;]jfsf} :t/ a9fpg ;lsG5 . 

!%=$ hgzlQm, ;]jf:t/ / j[l¢ ljsf;

hgzlstsf] j[l¢ ljsf; tyf ;]jfsf] :t/ a9fpg :yfloTjsf] klg Tolts} cfjZos k5{ . k|ydtM 
sd{rf/L Joj:yf ubf{ s/f/ jf c:yfoLdf lng] ul/Psf] x'G5 . s/f/ jf c:yfoLdf lnPsf] sd{rf/LnfO{ 
p:sf] sfdsf] nufj, Ifdtf, Odfgbf/Ltf cflb x]l/ :yfoL ug]{ tkm{ Joj:yfkg ldnfpg' k5{ . slt jif{ 
c:yfoL sfd u/]kl5 :yfoL ug]{, s/f/, c:yfoL / :yfO{sf ;]jf ;'ljwf s] x'g sd{rf/L Joj:yfkg 
lgodfjnL jgfO{ :k:7 ls6fg ul/ ;f]xL cg';f/ 5gf}6 / j[tL ljsf;sf] Joj:yf u/]df lgZkIftf / 
ljjfb /lxt lg0f{o x'g ;Sb5g . ;]jfsf] cfwf/df tnj eQfsf] Joj:yf x'g' kb{5 . dfl;s?kdf olt 
vfg]kfgL dxz'n ld6/ clgjfo{ k9g' k5{ t/ To; eGbf j9L ld6/ k9]df k|To]s !)) ld6/sf] olt yk 
x'g] eGg] lgodfjnL jgfOPdf sfddf k|f]T;fxg hufpg ;lsG5 . To:t} wf/f h8fg, wf/fdd{t / r'xfj6 
lgoGq0fdf klg sfdsf] Go"gtd kl/df0f tf]sL tnj lgwf{/0f ug]{ / j9L sfd ug]{ ;d"x jf JolstnfO{ 
o;/L olt /sd yk ug]{ eGg] lgodfjnL ePdf yf]/} JolStx¿af6 w]/} sfd lng ;lsG5 . oL ;a} 
s'/fx¿ pkef]Stf ;ldltsf kbflwsf/Lx¿sf] j}7sn] g} to ug'{ k5{ s'g} Ps JolStn] o;f] ug]{, p;f] 
ug]{ eGg] k6s] lgod jgfpg' x'b}g . sd{rf/Lx¿sf] tnj tf]Sbf /fHon] To:tf kbdf lbg] u/]sf] tnjsf] 
xf/fxf/L g} x'g' kb{5 cGoyf sd{rf/Lx¿ ;w} gofF cj;/sf] vf]hLdf /xg] x'bfF ;]jf :yfloTj x'b}g . 
:yfoL sd{rf/Lx¿nfO{, :jf:y ljdf, z}lIfs eQf, oftfoft vr{, ;+rosf]if / lgj[tLe/0f sf]if v8f 
ul/ cfof]hgfn] s] slt of]ubfg ug]{ / JolStsf] tnaaf6 s] slt s§f u/L hDdf ul/lbg] :ki7 cfly{s 
k|zf;g lgodfjnL jgfO{ nfu' ug'{k5{ . o;f] ePdf cg'ejL JolQmnfO{ ;w} Tolx ;]jfdf lg/Gt/ nufpg 
;lsG5 / v';Ln] sfd klg ub{5g . g]kfn ;/sf/sf ;]jfdf ljleGg k|sf/sf ljbfx¿sf] Joj:yf 5 . 
cfof]hgfdf ;+nUg sd{rf/Lx¿ klg lj/fdL kg{ ;s5g cGo sfdn] ljbf cfjZos kg{ ;sb5 To;}n] 
sd{rf/L Joj:yf lgodfjnLdf labf ;DalGw ;j} s'/f :ki7 pNn]v x'g' kb{5 . g]kfn ;/sf/, k|b]z 
;/sf/ tyf :yflgo ;/sf/n] cfˆgf sd{rf/Lx¿nfO{ kf]zfs eQf / rfF8jfF8 vr{ eg]/ ! dlxgfsf] 
tnj klg yk lbb} cfPsf 5g . cfof]hgfsf] sf]ifsf] x}l;ot x]l/ rfF8jfF8 vr{ lbbfF sd{rf/Lx¿sf] 
cg'xf/ pHofnf] x'G5 . cfof]hgfsf] x}l;ot x]/L sd{rf/Lx¿nfO{ jf]g;sf] Joj:yf klg ug{ ;lsG5 . 
o;f] ubf{ cfof]hgf gfkmf d} rnf]; egL ;a}n] rfxgf ug]{ x'bfF cfly{s lgoGq0f klg x'G5 . 

sd{rf/L Joj:yfkg Hofb} hl6n ljifo xf] sd{rf/Lsf] dgf]efjgf a'emL p:sf cfGtl/s ;d:ofx¿ 
klg ;dfwfg ub}{ p:nfO{ sfddf pTk|]/0ff hufO{ ;]jfdf tlNng u/fpg ;s] dfq} vfg]kfgL tyf 
;/;kmfO ;]jf @$ ;} 306f k|jfx ug{ ;lsG5 ;fy} a9f]Q/L ;'lawf / hg:jf:ydf ;'wf/ Nofpg 
;lsG5 . of] s'/f vfg]kfgL tyf ;/;kmfO cfof]hgf ;+rfng ug]{ Joj:yfksx¿n] a'‰g' kb{5 . 
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cWofo—!^

!^= ljljw kIfx?

!^=! k|0ffnL Joj:yfkg

k|0ffnL Joj:yfkgsf] clGtd p2]Zo eg]sf] g} pkef]Qmfx¿nfO{ Go"gtd -sd_ nfutdf clwstd 
:t/Lo vfg]kfgL ;]jf k|jfx ug{' xf] . o;sf] nflu cfk"lt{stf{ ;+:yfn] x/]s kIfx¿df -Jofj;flos– 
;+rfnsLo, of]hgf th{'df, k|zf;sLo ;xof]u, cfly{s, dfgjLo >f]t ;fwgx¿sf] pknAwtf / 
Joj:yfkg ;"rgf k|0ffnLx¿_ lglb{i6 sfd / sfo{ ;"lr agfpg h?/L 5 . oL sfd / sfo{ ;"lrx¿ 
k'/f ug{ Joj:yfkgsf # txx¿df lhDd]jf/L lbOg' pko'Qm x'G5 . 

!^=!=! pRr txsf] Joj:yfkg

pkef]Qmf ;+:yfsf] ;jf]{Rr lgsfo -jflif{s ;fwf/0f;ef_ / pkef]Qmf ;+:yfsf] sfo{sfl/0fL ;+:yf 
cyf{t\ pkef]Qmf ;ldlt o;cGtu{t kb{5g\ . o;n] ug]{ sfo{x¿af6 k|0ffnLdf lb3{sfnLg k|efjx¿ 
klg kg{ ;S5g\ . vf; u/L k|0ffnL ;DjGwdf ljljw gLltut lg0f{ox¿ -h:t}M ;]jf lj:tf/, ;]jf :t/ 
clej[l¢, dx;'n lgwf{/0fsf] nflu l;kmfl/;, kfgLsf] ;+/If0f, hgzlQmsf] Ifdtf tyf j[lQ ljsf;, 
cfly{s >f]t ;fwgsf] pko'Qm kl/rfng, lb3{sfnLg of]hgfx¿ cflb_ ub{5 .

!^=!=@ dWod Joj:yfkg

pRr Joj:yfkgn] u/]sf lg0f{ox¿ -agfPsf gLltx¿_ sf] sfof{Gjog ug]{, k|0ffnLsf] b}lgs Pj+ 
lgoldt ;+rfng Pj+ ;+ef/df g]t[TjbfoL e"ldsf lgjf{x ug]{, dWosfnLg of]hgfx¿ agfpg], pknAw 
>f]t ;fwgx¿sf] ljt/0f ug]{, kfgLsf] pTkfbg a9fpg], kfgLsf] u'0f:t/ cg'udgsf] nflu g]t[Tj lng] 
h:tf sfo{x¿ ub{5 . pkef]Qmf ;+:yfsf Joj:yfksx¿ o; ju{df kb{5g\ . dWod Joj:yfkgn] 
cfˆgf] / sd{rf/Lx¿sf] sfo{ ljj/0f -Job Description_ agfO{ nfu" ug'{ kb{5 . 

!^=!=# ;+rfnsLo Joj:yfkg

;a} eGbf tNnf] txdf ;+rfnsLo Joj:yfkgn] cfkmgf] e'ldsf lgjf{x u/]sf] x'G5 . o;df b}lgs 
;]jf ;+rfngdf ;+nUg ;a} sd{rf/Lx¿ -Operational staff _ kb{5g\ . kfgL r'xfj6 lgoGq0f 
ug]{, jxfjx¿ dfkg ug]{, kfgL pTkfbg j9fO{ Gofof]lrt / ;dfg'kflts ljt/0f ug]{, k|lt/f]wfTds / 
;'wf/fTds ;+;f/ sfo{x¿ ug]{, pkef]Qmfx¿;Fu ;DaGw hLjGt /fVg] / pkef]Qmf -;]jfu|fxL_ d}qL 
jftfj/0f ;[hgf ug]{ h:tf sfo{x¿ ;+rfnsLo Joj:yfkgsf dxTjk"0f{ sfo{x¿ x'g\ . oL sfdx¿ 
ug{sf nflu clwstd #–% hgf sd{rf/Lx¿ k|lt !))) sg]S;g ePdf o;nfO{ a9L sd{rf/L 
ePsf] dflgb}g . pkef]Qmf ;+:yfx¿df sfo{jf]emsf] n]vfhf]vf gu/L ljljw sf/0fn] sd{rf/Lx¿ 
al9 -over staffi  ng_ x'g lbg' xF'b}g . ;+rfnsLo Joj:yfkgdf ;+nUg x'g] sd{rf/Lx¿n] kb 
cg';f/sf] sfo{ ljj/0f cg';f/sf] sfo{ ;Dkfbg ug{' kb{5 . ;+rfnsLo Joj:yfkgsf] nflu pkof]uL 
cg';"rLx¿df ;+nUg kmf/dx¿ !@, !#, !$, !%, !^, !& / !* x]g'{ xf]nf . 
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!^=@ kfgLsf] n]vfhf]vf -Water Audit_

vfg]kfgL k|0ffnLn] pTkfbg ug]{ kfgL / ljtl/t kfgLsf] kl/df0f klxrfg u/L s] slt r'jfx6 
eof] < s] slt kfgL vkt eof] < s] slt ljlnË ePsf] kfgLsf] dx;'n p7\of] < s] slt 
p7]g < eGg] ljifox¿ n]vfhf]vf ug{' g} kfgLsf] nfvfhf]vf ;+emg' kb{5 . o;/L kfgL r'xfj6sf] 
l:ylt kQf nufO{ /xFbf pTkflbt kfgL / ljtl/t kfgLsf] km/s -cGt/_ nfO{ cfDbfgL gcfpg] kfgL 
-Non-Revenue water_ eGg] k|rng klg 5 . 

!^=@=! kfgLsf] n]vfhf]vfsf p2]Zox¿ 

 kfgLsf] pTkflbt kl/df0f kQf nufpg]

 k|of]u ePsf] kfgLsf] kl/df0f kQf nufpg]

 ef}lts r'xfj6 -k|0ffnLdf x'g] r'xfj6_ / u}/ ef}lts r'xfj6 -cfDbfgLdf x'g] r'xfj6_ 
kQf nufpg] 

 kfgL r'xfj6 lgoGq0f ug{ ug'{kg]{ lqmofsnfkx¿sf] k|fyldsLs/0f ug]{

!^=# jNs ld6/ -Bulk Meter_ h8fg

k|0ffnLdf jNs ld6/x¿ h8fg ug{'sf] d'Vo p2]Zo g} kfgLsf] n]vfhf]vf ug{ xf] . jNs ld6/x¿ 
k|0ffnLsf] d'Vo ljGb'x¿ -:ynx¿_ df h8fg ug{ cfjZos x'G5 . h:t} M 

 k|;f/0f nfOgsf] z'¿ -Infl ow_ / cGTodf -Out fl ow_

 kfgL k|zf]wg s]Gb|sf] z'¿ / cGTodf 

 kfgL kf]v/Lsf] z'¿ / cGTodf

 ljt/0f k|0ffnLsf] z'¿df

 6\o'j]naf6 cfpg] klDkË nfOgdf 

 o:t} dxTjk"{0f :ynx¿df

hl8t jNs ld6/x¿af6 kfgLsf] n]vfhf]vf ug{ lgoldt cg'udgsf] cfjZostf /xG5 . kfgLsf] 
n]vfhf]vfaf6 ef}lts / u}/ ef}lts r'xfj6x¿sf] :ki6 cf+s8f k|fKt x'G5 . k'/fgf] k|0ffnLdf @% k|ltzt 
eGbf jl9 / gofF k|0ffnLdf !) k|ltzt eGbf al9 r'xfj6 e]l6Pdf r'xfj6 lgoGq0f÷Go"lgs/0fsf 
nflu of]hgfj¢ tl/sfaf6 dd{t ;+ef/ sfo{x¿ sfof{Gjog ug{' kb{5 . o;/L sfo{x¿ ubf{ kfgLsf] 
n]vfhf]vf ug]{ l6d / b}lgs -lgoldt_ kfgL ;+rfng ug]{ l6dsf] aLrdf ;dGjosf] cfjZostf 
/xG5 . r'xfj6 lgoGq0f ;DaGwdf k|;f/0f nfOg, ljt/0f k|0ffnL / kfgL kf]v/L ;DaGwL cWofox¿÷ 
kl/R5]bx¿df lj:t[tLs/0f ul/Psf] 5 .

!^=$ kfgLsf] n]vfhf]vf / r'xfj6 klxrfg÷lgoGq0fsf kmfO{bfx¿

kfgLsf] n]vfhf]vf / r'xfj6 klxrfg÷lgoGq0faf6 pkef]QStf ;+:yfx¿n] w]/} nfe lng ;Sb5g\ .

h:t} M
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 kfgLsf] r'xfj6df sld cfpg]

 pkef]Qmfx¿af6 kfgL ljn jfkt cfDbfgL a9\g]

 k|0ffnLsf] af/]df 1fg a9\g] 

 cfk"lt{df jl9 dLtJoflotf cfpg]

 hg:jf;Yo / ;Dkltsf] ;+/If0f x'g]

 pkef]Qmfx¿;Fu ;DjGw ;'dw'/ x'g]

!^=% phf{ n]vfhf]vf / ;+/If0f -Energy Audit and Conservation_

pmhf{ Psbd} l;ldt / ckof{Kt x'g] j:t' xf] h;sf] dfu lbgx'F al9/x]sf] x'G5 . vfg]kfgL jf 9n 
k|0fnLx¿df hxfF ljB't jf OGwgaf6 ;+rfng x'g] kDk tyf pks/0fx¿ -Po/ Njf]c/, eNe cflb_ 
x'G5g\, ltgLx¿n] cWolws phf{ vkt ub{5g\ . ljZjJofkL tYofÍ x]g]{ xf] eg] pTkflbt phf{sf] 
*Ü c+z vfg]kfgL tyf kmf]x/ kfgL k|zf]wg, klDkË tyf 9'jfgL -Conveyence_ df k|of]u x'G5 . 
To:t} vfg]kfgL k|0ffnLnfO{ dfq x]g]{ xf] eg] klg k|0ffnLx¿sf] jflif{s ;+rfng vr{sf] $)–&)Ü 
;Dd phf{df vr{ x'G5 . To;}n] Gogtd phf{ vkt u/L clwstd ;]jf lbg  ;s] vfg]kfgL ;]jf 
;:tf] / ;'ne x'g ;S5 . t;y{ phf{ h:tf] l;dLt / ckof{Kt j:t' ldtJooL eP/ k|of]u ug'{df ;]jf 
;+rfnsxsf] Wofg hfg h?/L 5 . xfd|f] h:tf] ljBt cfk"lt{df sd ef]N6]h x'g] / obfsbf nf]8 
;]l8Ë x'g] sf/0faf6 kDk pks/0fx¿ rfF8} lju|g] cj:yfdf phf{ ;+/If0fsf pkfox¿ cjnDjg ug'{ 
kb{5 . kDk tyf cGo ljB'tLo pk/s0fx¿, d]l;g/Lx¿ cflb h8fg ePsf vfg]kfgL k|0ffnLx¿df 
;fdfGotof phf{ vkt ;DaGwdf s]lx k|lts'n cj:yfx¿ klg cfFp5g\ . h:t} M

 kDkx¿sf] sfo{ ;Dkfbg Ifdtf 36\g uO{ jl9 phf{ -ljB't_ vkt x'g'

 kDk rln/x]sf] cj:yfdf kDksf] ;j}eGbf /fd|f] sfo{ ;Dkfbg Ifdtf ljGb' -Best 
Effi  ciency Point_ eGbf 6f9f x'g' .

 klDkË k|0ffnLdf ljljw sf/0fn] x'g] zlSt gf; -Head loss/energy loss_ sf] 
sf/0f jl9 phf{ vkt ug{' kg]{ jfWotf x'g'

 cfly{s lx;fan] j9L vr{ x'g] ;fOhsf kfOk, kDk, eNe k|of]u x'g' 

 sd ef]N6]h x'Fbf rnfOg] kDk cflbn] jl9 phf{ vkt ug{'

dflysf k|lts'n cj:yfx¿sf] n]vfhf]vf u/L phf{sf] clwstd k|efjsfl/tf / lskmfotL pkof]u 
ug{sf] nflu phf{ n]vfhf]vf -Energy Audit_ x'g h¿/L x'G5 . phf{ n]vfhf]vf ubf{ k|0ffnLdf 
hl8t ljB'tLo oGq–pks/0fx¿ cflbsf] sfo{ Ifdtfsf] ljZn]if0f / d"NofÍg ug]{, k|0ffnLsf cGo 
cjojx¿sf] ;+rfng cj:yfsf] ljZn]if0f / d"NofÍg ug]{ sfo{x¿ ug'{ kb{5 . of] ljZn]if0f / 
d"NofÍgn] sxfF, s;/L phf{ vkt -phf{ vr{_ 36fpg ;lsG5 klxrfg x'G5 . o;n] phf{ ;+/If0f ug]{ 
pkfox¿ ;d]t cjnDag ug{ d2t k'Ub5 . phf{ vktsf] ljn / 5'§f 5'§} oGq–pks/0fx¿n] vkt 
u/]sf] phf{sf] tYofÍaf6 sxfF s;/L ;'wf/ ubf{ Go"gtd phf{ vkt ug{ ;lsG5, hfgsf/L k|Kt x'G5 . 
k|0ffnLx¿sf] cfsf/ -Size_ cg';f/ x/]s @–# jif{df phf{ n]vfhf]vf x'g pko'Qm x'G5 .
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!^=%=! phf{ n]vfhf]vf ug]{ tl/sf 

phf{ n]vfhf]vf ug]{ ljleGg tl/sfx¿ x'G5g\ . oL tl/sfx¿ cfˆgf] k|0ffnLsf] ljz]iftfx¿ cg'¿k 
x'G5g\ . ;fdfGotof tnsf tl/sfx¿ ckgfP/ phf{ n]vfhf]vf ug{ ;lsG5 .

 k|0ffnLsf oGq–pks/0f / cjojx¿df vkt x'g] phf{sf] cEoog / hfFr ug]{ .
 phf{ jrt ug]{ ;+efjgfx¿af/] cWoog ug]{ .
 oGq–pks/0fx¿sf pTkfbsx¿sf] k'l:tsfdf pNn]v eP cg';f/sf] ;+rfng ljGb' 

-Operating points_ / ;a}eGbf /fd|f] sfo{ ;Dkfbg Ifdtf ljGb'x¿ -Best 
Effi  ciency Points_ df sfd u/L/x]sf] 5 5}g hfFr ug]{ .

 phf{sf] cTolws vkt x'g] 306fx¿ -Peak demand hour_ df kDk–pks/0fx¿ 
rn]sf 5g\ 5}gg\ hfFr ug]{ .

 k|0ffnLsf cGo cjojx¿sf] sfo{ ;Dkfbg k'g/fjnf]sg ug]{ .

!^=%=@ phf{ ;+/If0f -jrt_ sf pkfox¿ 

phf{ artsf nflu tnsf pkfox¿ cjnDjg ug{ ;lsG5 .

 b}lgs ;+rfngsf] ;dodf cjnDjg ul/g] pkfox¿
 ;do–;dodf cjnDjg ul/g] pkfox¿
 kDk 5gf}6df cjnDjg ul/g] pkfox¿
 k|0ffnL ;'wf/df cjnDjg ul/g] pkfox¿

!^=^ hgzlQm ljsf; -Human Resource Development_

h'g;'s} klg Joj:yfkgdf hgzlQmsf] cToGt dxTjk"0f{ e"ldsf /xG5 . To;}n] vfg]kfgL ;]jf 
k|jfxdf klg kofKt{, pko'Qm, bIf Pj+ cg'ejL hgzlQm ljgf k|0ffnLsf] lgoldt ;+rfng, ;+ef/ 
Pj+ dd{t sfo{x¿ k|efjsf/L x'g g;sL ;]jfsf] :t/Lotf 36\g hfG5 . cyf{t\ pkef]Qmfx¿sf] 
k'0f{ ;Gt'i6L x'g] u/L kof{Kt / u'0f:t/Lo kfgL cfk'lt{df cK7of/f] kb{5 . Joj:yfkgn] hlxn] klg 
cfˆgf sd{rf/Lx¿sf] bIftf / Ifdtf ljsf; clg sfdk|lt pTk|]/0ff hufpg s] ug{ ;lsG5 eGg] 
tkm{ Wofg lbg h?/L 5 . ;+rfng tyf ;+ef/df ;+nUg sd{rf/Lx¿sf] Ifdtf ljsf;sf] nflu 
tflnd sfo{qmdx¿, j[lQ ljsf; of]hgfx¿ / kof{Kt kl/>ldssf] cj;/x¿ ;[hgf ug{ ;s] dfq 
sd{rf/Lx¿ zLk / 1fg a9fpg] sfo{df ;xhtf x'G5 . cfˆgf] hgzlQm ljsf; u/L To;nfO{ ;]jf 
;+rfngdf nufpg ;s]dfq} ;+:yfn] cfˆgf] p2]Zo k|fKt ug{ ;Sb5 . hgZflQm ljsf;sf] nflu 
tnsf ljifox¿df nflu kg{' kb{5 . 

 kb÷ lhDd]jf/L cg';f/sf] sfo{ ljj/0f agfpg] 
 tflndsf] cfjZostf klxrfg ug]{ 
 Ifdtf ljsf;sf tflndx¿ ug]{
 k'g/tfhsL tflndx¿ ug]{
 k|lzIfsx¿sf] tflnd ug]{
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oL tflndx¿ cfˆgf] ;+:yfleq jf aflx/ nu]/ jf sfo{:yn d} nu]/ ug{ ;lsG5 . tflndsf] 
ljifoj:t' / cfjZostf x]/L nfdf] jf 5f]6f] cjlwsf] tflndx¿ klg x'g ;Sb5g\ . jflif{s tflnd 
of]hgf agfpFbf s'g s'g hgzlQmnfO{ s] s] ljifodf slt cjlw;Dd sxfF tflnd lbg] ;f] jfkt 
cfjZos jh]6sf] ;d]t cg'dfg ug{ cfjZos x'G5 .

vfg]kfgL tyf 9n Joj:yfkg ljefusf] /fli6«o vfg]kfgL tyf ;/;kmfO k|lzIf0f s]Gb| jf /fd|/L ;]jf 
;+rfng ul//x]sf gd"gf pkef]Qmf ;+:yfx¿ / ltgLx¿sf] tflnd :ynx¿ ;fy} pkef]Qmf ;+:yfn] 
cfˆg} sfo{If]qdf tflndsf] k|s[lt x]/L tflndx¿ ;+rfng ug{ ;Sb5g\ .

!^=& hgr]tgf / pkef]Qmfx¿;Fusf] ;DaGw 

pkef]Qmf ;+:yfn] -kfgL cfk"lt{stf{n]_ cfˆgf pkef]Qmfx¿nfO{ kfgL Pp6f Jofj;flos j:t' e} 
;s]sf], ;]jf:t/ a9\b} hfFbf kfgLsf] d"No klg a9\b} hfg], kfgL Pp6f ;Lldt >f]t ePsf]n] o;nfO{ 
vkt ubf{ kmf/f] x'g] u/L ug]{ h:tf ljifox¿df ;r]tgf hufpg' kb{5 . ;fy} pkef]Qmfx¿;Fu ;+:yfsf] 
;f}xfb|k"0f{ ;DaGw / ;+:yfsf] x}l;ot Pj+ 5jL pkef]Qmf ;fd' pRr / :jR5 /fVg] ;DaGwdf ;+:yfx¿ 
;b}j ;r]t / lqmofzLn /xg h?/L 5 .

!^=&=! hgr]tgf sfo{qmdsf sfo{If]qx¿

hgr]tgf sfo{qmdx¿ ;+rfng ubf{ b]xfosf ljifo j:t'x¿ ;d]l6Psf] x'g' kb{5 . h:t} M

 k|0ffnLsf] ;+rngdf x'g] kl/jt{gx¿sf] af/]df pkef]Qmfx¿n] a'‰g ;Sg] agfpg] 

 k|0ffnLaf/] hg ;r]tgf Pj+ rf;f] clej[l¢ ug]{ 

 pkef]Qmfx¿nfO{ kfgL ljt/0f /0fgLltx¿ a'‰g / :jLsfg{ nufpg]

 pkef]Qmfx¿nfO{ pgLx¿sf] lhDd]jf/Laf]w u/fpg] 

 pkef]Qmfx¿sf] ;xeflutfdf k|0ffnLsf] ;'wf/;DaGwL ultljlwx¿ ug]{

 pkef]Qmfx¿sf] cfwf/e"t clwsf/x¿af/] lzlIft ug]{

 ljtl/t ;]jfsf] :t/Lotfaf6 pkef]Qmf ;+:yfsf] 5lj pRr kfg]{

!^=&=@ pkef]Qmfx¿nfO{ ;Gb]z lbg] tl/sfx¿ 

cfˆgf] k|0ffnLsf] jt{dfg cj:yf, ;]jf cj?Wb x'g ;Sg] cj:yfx¿, gLltut ljifox¿df ePsf 
kl/jt{gx¿, r'xfj6 klxrfg / dd{t ;DaGwL hfgsf/Lx¿, kfgLsf] ljlnË / dx;'n ;+sng ;DaGwL 
ljifox¿ ;fy} pkef]Qmf ;+:yfn] ;dofg's'n cfjZos 7fg]sf ljifox¿df pkef]Qmfx¿;Fu ljleGg 
tl/sfx¿ ckgfP/ ;+b]zx¿ -;"rgfd"ns, lgb]{zgfTds, cg'/f]wfTds_ k|jfx ug'{ kb{5 . b]xfosf 
tl/sfx¿ ;+b]z k|jfx ug{ ;xof]uL l;4 x'g ;Sb5g\ . h:t} M

 a|f];/, kDKn]6, krf{ cflb
 df]jfOn, kmf]g, :yfgLo Pkm=Pd= /]l8of]x¿, :yfgLo 6]lnlehgx¿
 ;+:yfsf] j]a ;fO6 
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 rf8jf8x¿sf ;df/f]xx¿df x'g] ;xeflutfx¿
 ;d'xdf k|:t'lts/0fx¿ 
 ;d"xdf 5nkmn, ;]d]gf/, uf]i7L cflb 
 kqsf/ e]63f6 / k|]; lj1lKtx¿
 ;dfrf/ ;+k]|if0f / lj1fkgx¿
 k|bz{gL tyf d]nfx¿df x'g] ;xeflutfx¿
 ;+:yfsf sd{rf/Lx¿af6 ul/g] 3/b}nf] sfo{qmdx¿
 cGo o:t} k|s[ltsf sfdx¿

s'g ljifosf] ;Gb]z k|jfx ug{, s'g ljlw pko'Qm x'G5, To;sf] pko'Qm 5gf}6 pkef]Qmf ;+:yfn] cfkm} 
ug{' kb{5 .

!^=&=# pkef]Qmfx¿;Fu ul/g] lzi6 Jojfxf/ 

pkef]Qmfx¿af6 k|fKt x'g] u'gf;f]x¿ ;Daf]wg ug]{, lh1f;fx¿sf] hjfkm lbg], dfu ePsf hfgsf/Lx¿ 
pknAw u/fpg], dd{t ;'wf/ / ld6/ l/l8Ë ;DaGwL ;jfnx¿sf] af/]df hjfkm lbg] h:tf dxTjk"0f{ 
kIfx¿df pkef]Qmfx¿;Fu lzi6 / dof{lbt Jojxf/ ug{ ;+:yfsf hg;Dks{;Fu k|ToIf ;+nUg 
sd{rf/Lx¿ ;b}j tTk/ x'g' kb{5 . ;fy}, ;+:yfaf6 pknAw u/fpg' kg]{ h'g;'s} ;]jfx¿ klg ljnDj 
gu/L k|bfg ug{' kb{5 .

!^=* ;'/IffTds sfo{x¿

 vfg]kfgL k|0ffnLx¿ ;+rfng / ;+ef/sf] ;dodf k|z:t dfqfdf JolQmut ;'/Iffsf 
pkfox¿ ckgfpg' kb{5 . ;'/Iffsf] af/]df x]nrs|fO{ ubf{ obfsbf rf]6k6s nfUg] 
tyf cGo zf/Ll/s Ifltx¿ Pj+ b'3{6gfx¿ x'g ;Sb5g\ . vf;u/L k|0ffnLdf hl8t 
pks/0fx¿ ;+rfngsf] ;dodf ;'/Iffk"0f{ tl/sfn] sfo{ ;Dkfbg ug{ ;s]df w]/} 
k]zfut vt/fx¿af6 ;+nUg sd{rf/Lx¿nfO{ arfpg ;lsG5 . b'3{6gfx¿ cfkm}+ 
36\b}gg\ ltgLx¿sf] k5fl8 s]lx g s]lx sf/0fx¿ x'G5g\ .

!^=*=! vfgf]kfgL k|0ffnLdf x'g] vt/fsf >f]tx¿ 

 s'g} j:t'x¿ -;fdfgx¿_ rnfpFbf, prfNbf jf emfbf{ x'g ;Sg] ef}lts -zf/Ll/s_ 
rf]6k6sx¿

 cf}hf/, pks/0f, d];Lg/Lx¿

 ljB'tLo nfO{gx¿, 6«fG:kmd{/x¿

 ljzfn' /f;folgs kbfy{x¿

 cfunfuL

 WjgL k|b"if0f

 cGo
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!^=*=@ JolQmut ;'/Iffsf nflu cfjZos ;fdfu|Lx¿

 x]Nd]6
 r:df (Goggles)
 j]lN8Ë df:s (Welding Masks)
 lqmdx¿ (Creams)
 Unf]jx¿ (Gloves)
 ;'/Iff jfx'nfx¿ (Protective Sleeps)
 cf}+nfdf nufpg] Kof8x¿
 /j/ Unf]ex¿
 3'8fF 5f]Kg] Kof8x¿
 a'6x¿
 sfgdf nufpg] Knux¿
 jlQx¿
 e]lG6n];g
 clUg lg/f]wsx¿

vfg]kfgL k|0ffnLx¿ ;+rfng ubf{ ;'/IffTdfs pkfox¿ cjnDjg ug'{ kb{5 . vf;u/L b'3{6gfx¿ 
dfgjLo sf/0faf6 36\b5g\ eGg] ljifodf ;r]t x'g' h?/L 5 . cf}hf/–pks/0f–d];g/Lx¿ rnfpg] 
-Operator_ n] cfkm"nfO{ cfO{kg]{ ;d:ofx¿ / lt ;d:ofx¿af6 aRg] pkfox¿af/] /fd|f] 1fg /fVg' 
kb{5 . pkef]Qmf ;+:yfx¿n] ;'/Iffsf] af/]df ;w}+ pRr k|fyldstf ;fy ;f]Rg] / pkfox¿ cjnDjg 
u/fpg] ug'{ kb{5 .

!^=( aflx/af6 ;]jf lng] (Outsourcing)

pkef]Qmf ;+:yfx¿sf] cfˆg} Ifdtf ljsf; eO/x]sf] jt{dfg ;Gbe{df cfˆg} hgzlQmsf] ckof{Kttf 
/ k|0ffnL ;+rfngsf] ;DaGwdf sltko ljifox¿df kof{Kt 1fg gePsf] jt{dfg cj:yfdf b]xfosf 
;]jfx¿ jflx/L ;+:yfx¿, lj1x¿ cflbaf6 klg k|fKt ug{ ;Sg]5g\ .

h:t} M

 ;+:yfsf] Jofj;flos sfo{of]hgf lgdf{0f

 kfgLsf] n]vfhf]vf (Water Audit) ug]{ sfd

 pmhf{ n]vfhf]vf (Energy Audit) ug]{ sfd

 cfˆg} k|0ffnLsf] ;+ef/ tyf ;+rfng k'l:tsf agfpg] sfd 

 ljleGg k|fljlws tyf Joj:yfksLo tflndx¿ ;+rfng ug]{ .

 o:t} k|s[ltsf ;+:yfn] cfjZostf dx;'; u/]sf k/fdz{, cWoog Pj+ cg';Gwfg ug]{ 
sfd .
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!^=!) pkef]Qmf ;+:yfx¿n] ;'wf/ ug'{kg]{ kIfx¿

cfof]hgfx¿sf] -k|0ffnLx¿sf]_ ;+rfng u/L /xFbf pke]Stf ;+:yfx¿ -cfk"ltstf{ ;+:yfx¿_ n] 
k|efjsf/L ;]jf pknAw u/fpgsf] nflu cfˆgf] k|fljlws Ifdtf, cfly{s Ifdtf, ;+:yfut Ifdtf / 
;]jf ;'wf/sf ;"rsx¿df ;'wf/ Nofpg cfhsf] cfjZostf /x]sf] 5 . oL ;'wf/ ug'{ kg]{ ;"rsx¿ 
b]xfo cg';f/ k|:t't ul/Psf] 5 .

!^=!)=! k|fljlws Ifdtfsf ;"rsx¿

 pkef]Qmf ;+:yfsf ;b:ox¿sf] JolStut Ifdtf

 ;]jf ;+rfng / ;+ef/df ;+nUg sd{rf/Lx¿sf] JolStut Ifdtf 

!^=!)=@ cfly{s Ifdtfsf ;"rsx¿

 pko'Qm kfgL dx;'n

 /fhZj -dx;'n_ ;+sng

 ljtl/t kfgLsf] k|lt O{sfO{ ;+rfng vr{

 z'¿ nufgL tyf ;+rfng vr{ p7\tL cg'kft

 gub jrt

!^=!)=# ;+:yfut Ifdtfsf ;"rsx¿

 sd{rf/Lx¿sf] pTkfbsTj ;"rfÍ

 sd{rf/Lx/df ul/g] vr{x¿

 hgzlQm ljsf;

 cGo

!^=!)=$ ;]jf ;'wf/sf ;"rsx¿

 clwstd hg;+VofnfO{ ;]jf k'¥ofpg] .

 clestd\ kfgL pTkfbg / ljt/0fdf :t/Lotf .

 /fhZj gcfpg] kfgL 36fpg] .

 kfgLsf] u'0f:t/ a9fpg] .

 ;]jfsf] lg/Gt/tf / e/kbf]{kgf a9fpg] .

 ef}lts cjojx¿sf] cj:yf r':t / b'?:t /fVg] . 

 pkef]Qmfx¿;Fusf] ;DaGw ;dw'/ kfg]{ .

;]jf ;+rfnssf] dfl;s k|fljlws ljj/0fx¿ / sfo{ ;Dkfbg ljj/0fx¿ cg';"rLx¿df ;+nUg 
kmf/dx¿ & / ( df x]g'{ xf]nf .
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cWofo—!&

!&= cfof]hgf ;+rfng tyf ;+ef/ ubf{ ckgfpg' kg]{ k]zfut :jf:Yo tyf ;'/Iff

vfg]kfgL tyf ;/;kmfO cfof]hgf ;+rfng tyf ;+ef/ ug{ ljleGg lsl;dsf hgzlQmsf] cfjZostf 
kb{5 . cfof]hgfsf] hl6ntf / wf/f ;+Vof x]l/ s:tf] lsl;dsf] slt hgzlQm cfjZos kb{5 eGg] 
s'/f cWofo !^ df lbO{Psf] 5 . h'g;'s} sfd ubf{klg hgzlQmsf] k]zfut :jf:y tyf ;'/Iffdf Wofg 
lbg'k5{ . hgzlQm :j:y /x]sf v08df dfq ;]jfsf] lg/Gt/tf / :tl/otf cfp5 . ;]jf ;+rfngdf 
;+nUg hgzlQmn] cfˆgf– cfˆgf bfloTj lgjf{x ub{5g . ;]jf ;+rfng ubf{ JolStut ;'/IffnfO{ klg 
Wofg lbg h?/L 5 . ;]jf ;+rfng ubf{ b'3{6gf ePsf] v08df ;+:yfsf] klg 7"n} gf]S;fgL x'gsf ;fy} 
;+:yfsf] ljZj;lgotf klg cfFr cfpb5 . To;}n] h'g;'s} ;]jf k|jfx ubf{ klg ;'/IffnfO{ Wofg lbP/ 
dfq ug{ Joj:yfksn] lgb]{zg lbg' k5{ . vfg]kfgLsf] ;]jf ;+rfng pTkfbg b]lv ljt/0f;Dd ljleGg 
r/0f kf/ ug'{ kb{5 . ;]jf ;+rfng ug]{ hgzlQmsf] ;]jf k|jfxsf] jlu{s/0f cg';f/ leGgfleGg} 
k|sf/sf ;'/Iff cKgfpg' k5{ . 

!&=! hgzlQmsf] k]zfut ;'/Iff

dd{t ;+ef/df sfd ug]{ hgzlQmsf nflu ;fdfGo lsl;dn] lgDg lnlvt ;'/Iff ;fdfu|Lx¿ pknAw 
u/fpg' kb{5 . 

!_ 6fpsf]sf] ;'/Iffsf] nflu x]Nd]6 

@_ v'§fsf] ;'/Iffsf] nflu /a/ j'6 

#_ xftsf] ;'/Iffsf] nflu /a/sf] k~hf

$_ cUnf] 7fpFdf ;]jf k|jfx ug'{kg]{ ePdf ;'/Iff k]6L

%_ hgzlQmsf] nflu ;]jf k|jfxsf] jlu{s/0f cg';f/ jflx/L kf]iffs jf 8«]; . 

dfly pNn]lvt ;fdfgx¿ lkmN8df sfd ug]{ ;a} hgzlQmsf nflu cfjZos kb{5 . of] jfx]s 
klg sfd cg';f/sf] ;'/Iffsf] Joj:yf ldnfpg' clt g} cfjZos x'G5 . zl//sf laleGg efusf] 
;'/Iffsf] jf/]df tn pNn]v ul/Psf] 5 . 

!&=!=!  6fpsf]sf] ;'/Iff

s'g} klg If]qdf sfd ug]{ ;a} hgzlQm 7f]lSsg] jf dflyaf6 s]lx a:t' v:g] vt/f x'g ;S5 ToxfF 
s8f vfNsf] x]Nd]6 6f]kL nufpg' k5{. o:tf] x]Nd]6 6f]kL ljz]if OG;'n]6]8 x'g' k5{ . s8f vfNsf] 
x]Nd]6 6f]kL j/k/ sfd ubf{ nufpg' k5{ . o;n] pRr ef]N6]h lah'nL ;d]taf6 arfpg ;S5 . 
x]Nd]6 6f]kL ;lhn};Fu vf]Ng ;Sg] / kl;gf ;f]:g] vfnsf] x'g' /fd|f] x'G5 . kl;gf ;f]:g] AofG8 ;lhn} 
k|lt:yfkg/abnL ug{ ldNg] x'g' k5{ . :jf:y / ;kmfO{sf nflu k|To]s sd{rf/Lsf] cfˆg} x]Nd]6 6f]kL 
/ kl;gf ;f]:g] AofG8 x'g' k5{ . w]/} sfdbf/x¿sf] nflu Pp6} x]nd]6 k|of]u ul/g' :j:ys/ xf]Og . 
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;'/Iff lbg] x]Nd]6 6f]kLsf] s8f efu Ps rf]l6 efFlrP kl5 k|efjsf/L ¿kdf dd{t ug{ ;lsFb}g . of] 
k|lt:yflkt/abnL ug{' k5{ .

!&=!=@ cg'xf/ / cfFvfsf] ;'/Iff

cg'xf/ / cfFvfsf] ;'/Iffsf nfuL k|efjsf/L r:df uun nufpg' k5{ . s'g} j:t'x¿ p8]/ cfO{ 
cfFvfdf nfUg ;Sg] ePsfn] To:sf] la¿4 ;'/Iffsf] nflu r:df nufpg' k5{ . r:df s8f k|m]d 
ePsf] ;kmfO{sf] nflu ;/n l8hfO{g / n]G;x¿ ;lhn} gkm'6\g] vfnsf x'g' k5{. cfFvfsf] /Iff ug{sf 
nfuL k|m]d 6Dd ldn]sf] / s]lx p7]sf] sk cfsf/sf] x'g'k5{ . j]lN8+u df:sx¿ / uun j]lN8+u åf/f 
pTkflbt /]l8P;gaf6 arfpg pkof]u ug{' kb{5 .

!&=!=# xftsf] ;'/Iff

;'/IffTds afSnf /a/ kGhf -Unf]e_ xft / cf}+nf dfly x'g] ljleGg k|sf/sf vt/fx¿af6 ;'/Iff 
lbgsf nflu k|of]u ul/G5 . /a/ / P:a]:6f]; Unf]ex¿ 3l8 jf sldhsf] afx'nf 5f]Kg] vfnsf nfdf 
x'g'kb{5 h:n] xft tyf 3l8 ;d]tnfO{ /fd|f] ;'/Iff k|bfg u/f]; . l6sfpsf nflu wft' kf6{\; ld;fO{ 
agfOPsf Unf]ex¿ ljB'tLo pks/0f jl/kl/ slxn] klg k|of]u ul/g' x'Fb}g . ljz]if u/L agfO{Psf] / 
kl/If0f ul/Psf] /a/ kGhf ljB'tLo pks/0fdf sfd ug]{ nfOgd]g / On]S6«Llzogx¿ jf pRr ef]N6]h 
lah'nLsf pks/0fx¿df sfd ul//x]sf hgzQmL nfuL cfjZos kb{5 . 

!&=!=$  lhpsf] ;'/Iff

lhpsf] ;'/Iff eg]s} zl//sf ;a} c+usf] ;'/Iff xf] . lhpsf] ;fdfGo ;'/Iffsf] nfuL pko'Qm kf]iffs 
cfjZos kb{5 . sf]6, k|mS; / Pk|f]gsf] ¿kdf jf laz]if k|sf/sf] sk8fsf] vf]n agfO{ cfaZostf 
cg';f/ lhpsf] ;'/Iff ul/g' k5{ . /;fogsf] ;fy sfd ubf{ ;Fw} /a/ Pk|f]g k|of]u ug{' kb{5 . e¥ofªdf 
sfd ug]{ qmddf jf v6 cfbLdf a;]/ sfd ubf{ n8g ;Sg] v:g ;Sg] xF'bf cTolws ;fjwfgL 
ckgfpg' kb{5 .

!&=!=%  v'§fsf] ;'/Iff

w]/} ;fwf/0f sfdsf nfuL sk8fsf h'Qfx¿ g} :jLsfo{ x'G5g . lsnf jf 3f]Rg ;Sg] a:t' dfly 
sfd ubf{ ;fdfGo ;'/Iffsf nflu /a/sf a'6x¿ nufpg' k5{ . /a/sf a'6x¿n] ;fdfGo lsnfx¿af6 
v'§fsf] ;'/Iff k|bfg ub{5 . hxfF 3'F8f 6]sL sfd ul//xg cfjZos 5 Toxf ss{af6 ag]sf] 3'8f 
hf]ufpg] Kof8 n]lu+ux¿ cfbL k|bfg ul/ v'§fsf] ;'/Iff lbO{G5 . On]lS6«sdf sfd ug]{ ck/]l6ª 
d]lzgx¿ Po/ xyf}8Þf, s+qmL6 a|]s/ cflb h:tf pks/0fx¿ rnfpg cf}nfsf] ;'/Iff k|bfg ug{ 
l8hfOg u/LPsf] pko'Qm h'Qf k|of]u ug{' k5{ .

!&=!=^ sfgsf] ;'/Iff

hxfF cfjfh pRr eO{ lglb{i6 ;Ldf gf£5 Toxf sfgdf nufpg] k|efjL Oo/–Kof8 jf Oo/Knux¿ 
k|of]u u/L sfgsf] ;'/Iff ug{' k5{ .
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!&=@ ;+/rgfx¿sf] ;+ef/df cKgfpg' kg]{ ;'/Iff

kfgL pTkfbg ;txL >f]taf6 ePsf] 5 eg] vf]nf gbL jf OG6]s :yndf hfbf ;'/Iff k"j{s hfg' 
kb{5 . kxf8L vf]nfx¿df jiff{bdf jf9L cfO{ OG6]s Iflt ub{5g . ;f]sf] ;+ef/ ug{ hfFbf jf9L 5 eg] 
jxfjsf] cGbfh gu/L Xjft} vf]nfdf k:g x'b}g . To:t} gbLsf] OG6]sdf hfFbf leq 8'Ag] jf gbLn] 
aufpg] x'g ;S5 . o;sf] nflu ;'/Iff k]6L jf 8f]/L jfFlw lsgf/df jfFwL /a/ 6\o"j sDd/df jfFwL 
;'/Iffk"j{s gbLdf k:g' k5{ . hdLgd'gLsf] kfgL k|of]u ul/Psf] 5 eg] 6\o"jj]nsf] hfFr ug'{kg]{ x'G5 . 
To;sf] nflu ;j{k|yd ljh'nL jGb ul/ r]g k'NnLdf ldgLs|]gsf] ;xfotfn] kDk lgsfnL kl/If0f 
ug'{ kg]{ x'G5 . o;sf] nflu cnUu} ;'/Iff Joj:yf cjnDjg ug'{ k5{ . kfgL 6\of+sLx¿sf] lgl/If0f 
cg'udg ubf{ klg ;'/Iff pkfox¿ cjnDjg ug'{k5{ . cf]e/x]8 6\of+sLdfly r8\bf xf]l;of/L k"j{s 
/]lnªdf /f]d|f];+u ;dfP/ r9\g' k5{ . e/\ofª cf]n{bf jf r9\bf xf]l;of/L k"j{ v'6lsnf ;dfP/ /fd|f];+u 
6]s]/ cf]n{g] jf r9\g] ug'{k5{ . 6«fG;ld;g nfOgsf] lgl/If0f ubf{ klg xf]l;of/L k"j{s ug'{u5{ . kxf8df 
6«fG;ld;g nfO{g le/ klx/f]af6 uPsf] klg x'g ;S5 . o:tf]df xf]l;of/L k"j{s lx+8L cg'udg ug]{ 
tyf dd{t ug]{ ug'{k5{ . eNj RofDj/x¿sf] 9sgL ux'Fuf / vf]Ng c;lhnf x'G5g . logLx¿nfO{ 
b'O{hgf eP/ xf]l;of/L k"j{s vf]Ng' jf jGb ug'[k5{ . k|zf]wg s]Gb|x¿sf] lgl/If0f cg'udg ubf{ klg 
/]lnªdf ;dfP/ xf]l;of/L k"j{s lgl/If0f ug'{k5{ . 

!&=# kfO{k dd{tdf ;'/Iff

 pTvggx¿ /fd|/L cjnf]sg ug{'kb{5. df6f]sf] k|sf/ cWoog ug{' k5{ . kof{Kt ;fO8 :nf]kx¿ 
k|bfg ug{ jf vf8f]sf] lsgf/df cfjZos ;fjwfgL ckgfO{Psf] Plsg ug{' k5{ . 

 df6f] vlgPsf] ;fO6 ;fF3'/f] eO / ;fO8 :nf]k lbg gldNg] ePdf vf8nsf] bfFof afFof kmn]s 
jf kmnfdsf] kftfn] df6f] emg{ /f]Sg' k5{ .

 ejgx¿sf] lgs6tfnfO{ Wofgdf /fvL df6f] vGg' k5{ . 3/ g} efl;g] cj:yf cfpg lbg 
x'b}g . 

 ;a} vlgPsf] df6f]nfO{ lsgf/af6 slDtdf tLg lkm6 k/ y'kfg{' kb{5 .

 sfdbf/x¿n] ;'/Iff 6f]kL / cGo ;'/Iff pks/0f k|of]u ug{' k5{ .

 qm]g jf P:sfe]6/ k|of]u u/L vGbf s]jn Ps k|lzlIft / cg'ejL JolQmn] qm]g ck/]6/nfO{ 
;+s]t lbg' k5{ .

 ;fO6df k7fpg' cl3 k|of]u ul/g] pks/0fx¿sf] lg/LIf0f ul/g' k5{ . 

 lat/0f kfO{knfO{g km'6]/ dd{t ug{' kg]{ cj:yfdf s'g 7fFpsf] kfOk km'6]sf] xf] 7fFp kQf nufO 
s'g eNj aGb ug]{ Plsg ul/ eNjsf] 9Ssg vf]Ng] ;fFrf] af]ls cGo ;fdfgsf] hf]xf] ul/ dd{t 
sfdsf] nfuL lx8g' k5{ . cfjZos kg]{ xf] eg] kfgL kmfNg] kf]6]{an kDk klg af]Sg' k5{ . 

 d'Vo kfO{k km'6]/ km]g{' kbf{ kfOkaf6 kfgL auL hldg au]/ hfgaf6 t'?Gt} /f]Sg' k5{ . kfgL 
/f]Sgsf] nflu glhssf] eNj aGb ug{' kb{5. dd{tsf nfuL vf8ndf tn em/L sfd ug{ plrt 
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pks/0fx¿ k|of]u ug{'kb{5 . sfdsf nflu kof{Kt hgzQmL ;fydf nUg' kb{5 . ha sfd ;dfKt 
x'G5 c¿nfO{ hf]lvd /f]Sg sfd ePsf] ;fO6df df6f] k'/L ;kmf ul/ oyfl:yltdf NofO{ sfd 
aGb ug{' k5{ .

!&=$ Snf]l/gsf] pkof]udf ;fjwfgL

 Snf]/LgnfO{ kfgL pBf]udf hf]lvdsf] ¿kdf lnOG5. Snf]/Lg Uof; dflg;x¿sf nfuL ljiffQm 
5 . kfgL;Fu ;Dks{df /xFbf of] w]/} ;+Iff/s x'G5 . Snf]/Lgsf] ;fy sfd ubf{ ck/]6;{nfO{ 
b'3{6gf x'gaf6 arfpg r/d ;fjwfgL lng' k5{ .

 yf]/} Snf]/Lgsf] dfqfn] gfs, 3fF6L / kmf]S;f]sf] hng tyf uDeL/ vf]sL cfpg ;S5 . Snf]/Lgdf 
sfd ubf{ df:s clgjfo{ nufpg' k5{ . 

 olb Pl;8 lgNof] eg] To;kl5 r'gf kfgL jf DofUg]lzofsf] b"w cfjZos x'g ;S5 . olb 
Pl;8 afkmsf] ;fF; lnPsf] v08df k|fylds pkrf/ tfhf xfjf k|bfg u/fpg' k5{ jf clS;hg 
cfk"lt{ ub}{ s[lqd ¿kdf ;f; km]g]{ nufpg' k5{ . 

 5fnfdf v;]sf] Pl;8nfO{ a]c;/ ug{ a]ls+u ;f]8f k|of]u ul/G5 .

 ;Nˆo"l/s Pl;8 ;a eGbf vt/gfs /;fog xf] . d'Vo hf]lvd Pl;8 ;Dks{ ubf{ v;]/ jf 
r'xfj6af6 x'g ;S5 . Pl;8sf] afkm jf w"jfF klg vt/gfs x'G5 . t/ ;fdfGotof sf]7fsf] 
tfkqmddf w'jfF w]/} vt/gfs xf]Og . 

 Pl;8df sfd ubf{ ;w}+ ;'/IffTds sk8f / pks/0f k|of]u ug{'xf];\ . z/L/sf] Pl;8sf] yf]kf kgf{ 
;fy uDeL/ hng x'G5 . t'?Gt} kfgL v;fn]/ w'g' cfjZos x'G5 .

 kf]lvPsf] Pl;8 t'?Gt} ;kmf ug{'xf];\ . /fd|f];Fu ;kmf gu/];Dd If]q ;+/lIft ug{' xf]; jf g5f]8\
g'xf];\. 

 Pl;8nfO{ ;f]8f v/fgLsf] ;fy lgd{nLs/0f Go'6«nfOh ug{'xf];\ / To;kl5 ;kmf ul/ gfnLdf 
kmfNg' xf];.

 k|fylds pkrf/ z/L/af6 Pl;8 x6fpg] xf] . kfgL / ;f]8fsf] afOsfaf]{g]6 xNsf Iff/Lo hngsf] 
j}slNks ;dfwfg xf] .

 olb Pl;8 lglnof] jf l5§f k¥of] eg] afGtfnfO{ k|]l/t gug{'xf];\ t/ la/fdLnfO{ w]/} kfgL k|of]u 
ub}{ cfˆgf] d'v / cg';f/ w'g / ;s];Dd w]/} kfgL lkpg k|f]T;flxt ug{'xf];\ . / t'?Gt lrlsT;f 
;xfotf lng'xf];\ .

!&=% ljB'tLo pks/0fx¿ k|of]u ubf{ ;'/Iff ;fjwfgL

ljB'tsf pks/0fx¿ ;+rfng tyf dd{t ubf{ w]/} xf]l;of/ x'g'kb{5 . ljB'tLo pks/0fx¿ ;+rfng 
ubf{ af]8{df s/]G6 lns eP gePsf] Plsg u/L ;+rfng k|lqmofsf] yfngL ug'{k5{ . ef]N6 ld6/ 
PDkLo/ ld6/ /fd|f];Fu r]s hfFr ug'{k5{ ljB'tLo pks/0f ;+rfng ubf{ ckgfpg' kg]{ ;'/Iff pkfo 
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k|To]s cWofodf pNn]v ul/Psf] 5, ;f] sf] kfngf ug'{ kb{5 .

 ljB'tLo pks/0fx¿ s]jn k|lzlIft / of]Uo JolQmx¿nfO{ ;~rfng / dd{tsf nflu cg'dlt 
lbOg' kb{5 .

 s'g} klg ljB'tLo pks/0fsf] ;]jf ln+bf, ;Dk"0f{ ljB'tLo zlQmsf] l:jr aGb ug{'xf];\ / 6\ofu 
ug{'xf];\ .

 tkfO{+ k|ToIf tf/df gkg{'xf];\ v'§fsf] plrt ;'/Iff af/] lglZrt x'g'xf];\ . /a/sf] h'Qf k|of]u ug{' 
xf]; . ;Fw} lglZrt ug{'xf];\ ls Tof] tf/df ljB'tLo zlQm 5}g.

 xft] pks/0fx¿df OG;'n]6]8 XofG8n x'g' k5{ . ljB'tLo zQmL lgoGq0fsf nflu OG;'n]6]8 
Dof6x¿ k|of]u ug{' k5{ .

 wft' l/+ux¿, 38Lx¿, cfFvfsf] rZdf x6fpg'xf]; . wft'sf] 6]k k|of]u gug{' xf];\ . 

 cfktsflng cj:yfdf ;xof]u ug]{ sf]xL JoQmL lglZrt ug{'xf];\ . clt nfk/jfx gx'g'xf];\ jf 
cfTdljZjf; a9fpg' xf]; .

 ubL s/]G6 k|jfx ePdf ;'Vvf sf7sf] k|of]u, /a/sf] gnLsf] 6'qmf jf Knfl:6s kfOk, jf cGo ljB't 
k|jfx gx'g] a:t'sf] k|of]u u/L kLl8tnfO{ t'¿Gt s/]G6 nfu]sf] sG8S6/af6 :jtGq ug{'xf]; . 

 slxn] klg tf/ xftn] g;dfTg'xf];\ ;dft]df tkfOFn] si6 ef]Ug' x'g]5 . 

 olb a]xf]z eO{ ;f; km]g{ ;s]g eg] s[lqd Zjf; tTsfn ;'? ug{'kb{5 / 8fS6/ jf :jf:Yosld{åf/f 
;s];Dd d2t hf/L /fVg' k5{ .

!&=^ ;+ef/ sfo{sf] nflu 6'N;x¿sf] 5gf}6

 sfdsf nflu ;Fw} ;lx pks/0f rog ug{' xf];\ . 

 6"6]sf] jf s'g} c+u lalu|Psf] pks/0fx¿ lgoldt ¿kdf dd{t ug{'xf];\ / ;lx dd{t gePdf 
abNg'xf];\ .

 slxn] klg rln/x]sf] d]l;g/Lsf] glhs} pks/0fx¿ k|of]u gug{'xf]; \.

 slxn] slx pks/0f lrlKng ;S5 To;}n] pks/0f rnfpFbf kof{Kt 7fpF ePsf] ;'lglZrt 
ug{'xf];\ .

 tkfO{;Fu v'§f glrKng] vfnsf] /fd|f] h'Qf ePsf] lglZrt ug{'xf];\ .

 xyf}8L lnP/ sfd ubf{ afx]s xftdf /fd|f];Fu ldn]sf] k~hf jf Unf]e nufpg';\ .

 3'ld/x]sf] d]l;g/L jl/kl/ slxNo} klg v's'nf] n'uf gnufpg' xf]; .

 lemNsf cfpg] tyf w'nf] kmfNg] kfj/ u|fOG8/ jf Kjfn kfg]{ dl;g k|of]u ubf{ uUunx¿ 
nufpg'xf];\ .

 k|To]s pks/0fsf] k|of]u kl5 ;kmf ug{'xf];\ / ldnfP/ /fVg' xf];. lrNnf] /]Gr k|of]u ug{ 
vt/gfs x'g ;S5 .
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 ;L9Lsf] dflyNnf] efudf jf tn s;}n] sfd ul//fv]sf] 5 eg] dfyL cf}hf/x¿ g/fVg' xf]; . 
v;]/ b'3{6gf x'g ;S5 .

 lj:kmf]6s Uof;x¿ lg:sg ;Sg] s'g} klg :yfgx¿df hlxn] lemNsf gcfpg] pks/0fx¿ k|of]u 
ug{'xf];\ . lemNsfaf6 cfunfuLsf] vt/f x'g ;S5 .

!&=& ;+ef/ sfo{sf] nfuL pks/0fx¿ dd{t

pks/0fx¿ dd{t / ;~rfng ubf{, lgDg ;fjwfgL ckgfpg' k5{ .

 s'g} klg 6]sf] jf ;'/Iff x6fpg' cl3 d]lzgnfO{ hlxn] klg /f]Sg'xf];\ .

 s'g} klg pks/0f dd{t;Def/ ;'¿ ug{' cl3 JolQmut ¿kdf cfkm}n] ;a} la4't zlQmsf] l:jr 
aGb ug{'xf];\ . ;a} la4't zlQmsf] l:jr aGb ul/Psf] r]tfjgL lrGx jf 6\ofu /fVg'xf]; .

 c¿n] aGb u/]sf] s'g} klg la4't zlQmsf] l:jr gvjNg'xf];\ .

 s'g} klg ef/L pks/0f sfdsf] nfuL l:jr vf]Ng' jf z'¿ ug{' cl3 ;a} tkm{ /fd|f] ;+u cl8Psf] 
5 5}g x]g{'xf]; .

 6'N; jf pks/0fx¿ ls6 Aofu jf a]N6df /fVg'xf];\ .

 rZdf uuN; xft /fVg'xf];\. ltgLx¿nfO{ hxfF rflxG5 k|of]u ug{'xf]; \.

 s'g} sfddf Hofb} xtf/df gug{' xf];\. xtf/df b'3{6gf x'G5 .

 Ps clwsf/ k|fKt JolQmn] cf]e/x]8df lx8g] qm]g ;ls{6 a|]s/x¿,l:jrx¿, x's / tf/ 
hfFr ug{' k5{ / sfd z'? ug{' k5{ . ha qm]gaf6 ef/L ;fdfgx¿ ;fg{ k5{ ta ;a}hgf ;'/lIft 
l:yltdf /x]sf] lglZrt ug{'xf]; . sfdsf a]nf xf8{ x]nd]6 k|of]u ug{' kg]{5 .

 kf]6]{an kfj/ 6"nx¿ k|of]u ug]{ a]nf ;'/Iff pks/0fx¿ k|of]u ug{'xf]; . 

 cf]l;nf] cj:yfdf sfd ubf{ /a/ Dof6x¿ k|of]u ug{'xf];\ . On]lS6«s pks/0fx¿ u|fpG8 
x'g'kb{5 . 

 jfod]l6s pks/0fx¿sf] nflu ;'/Iff SNofDK; / sg]S6;{ k|of]u ug{'xf];\ .

 On]lS6«sn s8{ / Po/ xf]hx¿ t]n, /;fog jf tLvf j:t'x¿af6 6f9f /fVg'kb{5 .

 kf]6]{an On]lS6«s aQLx¿ @$ ef]N6 eGbf a9L x'g'x'Gg .

 Uof; jf On]lS6«s j]lN8+udf ck/]6/nfO{ k|lzIf0f lbg'kb{5. cfuf]sf] ;'/Iff / JolQmut ;'/Iff 
cEof; cg';/0f ug{'kg]{5 . Uof; l;lnG8/sf] e08f/0f ;'/lIft ;fy x'g' k5{ .

 ;a} ;'/Iff eNex¿ dd{tsf lx;fan] lgoldt tflnsf cg';f/ lg/LIf0f ug{'kb{5 .

 kmf]s{lnˆ6x¿ k|of]u ul/g] 7fpFdf ck/]6/ afx]s s;}nfO{ klg o;df ;jf/L ug{ cg'dlt 
glbg'xf];\ . r]tfjgL ;+s]tx¿ lglZrt ePsf] /fd|f] sfo{/t /x]sf a|]s hfFr ug{'xf];\ . lglZrt 
ug{'xf];\ sL kmf]s{lnˆ6 nf]8 p7fpg' jf ;fg{' cl3 /fd|f];Fu :6\ofs ul/Psf] 5 .
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cg';"lrx¿

kmf/fd g+= ! OlGhgsf] sfo{ 3G6f / OGwg÷phf{ vkt ljj/0f 
!= cfof]hgfsf] gfd M
@= OlGhgsf] gfd M
#= OlGhg ePsf] :yfg M
$= ck/]6/sf] gfd M
%= OlGhgsf] df]8]n M
^= OlGhg h8fg ePsf] ldlt M
&=  clen]v /fv]sf] jif{ M                          dlxgf M

lbg OlGhg rnfPsf] ;do -306f_ b}lgs hDdf 
306f

b}lgs OGwg vkt -ln_÷ 
ljB't vkt -ls=jf=_z'¿ -ah]_ aGb -ah]_ hDdf 306f

!
@
#
$
%

#)
hDdf

gf]6M OlGhg eGgfn] hg/]6/, kDk h:tf olGqs j:t'x¿nfO{ hgfpF5 . x/]s k|0ffnL / OlGhgsf] 
nflu 5'§f–5'§} eg]{ .
ck/]6/sf] b:tvt M                                          hfFr ug]{sf] b:tvt M
ldlt M
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kmf/d g+= @ b}lgs kfgL pTkfbg ljj/0f

!= cfof]hgfsf] gfd M

@= ck/]6/sf] gfd M

#= clen]v /fv]sf] jif{ M                                   dlxgf M

lbg >f]tsf] gfd ld6/ g+ kfgL pTkfbg -3=ld=÷lbg_
!
@
#
$
%
^

#)
dfl;s kfgL pTkfbg

gf]6 M x/]s >f]t / k|0ffnLsf nflu 5'§f–5'§} eg]{

ck/]6/sf]  b:tvt M                                          hfFr ug]{sf] b:tvt M  

ldlt M
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kmf/d g+= # b}lgs kfgL ljt/0f ljj/0f 

!=cfof]hgfsf] gfd M

@=ck/]6/sf] gfd M

clen]v /fv]sf] jif{ M                                     dlxgf M

lbg ld6/ g+ kfgL kf]v/L g+= ljtl/t kfgL -3=ld=÷lbg_
!
@
#
$
%
^

#)

gf]6M x/]s kfgL kf]v/L / k|0ffnLsf] 5'§f–5'§} clen]v /fVg]

ck/]6/sf]  b:tvt M                                          hfFr ug]{sf] b:tvt M  

ldlt M
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kmf/d g+= $ dfl;s kfgL pTkfbg÷ljt/0f ljj/0f

!= cfof]hgfsf] gfd M

@= ck/]6/sf] gfd M

#= n]vf x]g]{ sd{rf/Lsf] gfd M

$= clen]v /fv]sf] jif{ M                                   dlxgf M

lbg ld6/ g+= >f]tsf] gfd÷g+= pTkfbg 
3=ld÷lb=

ld6/ g+= kfgLkf]v/Lsf] 
gfd÷g=

ljt/0f 
3=ld÷lbg

!
@
#
$
%
^

#)
hDdf pTkfbg k|lt dlxgf-s_ hDdf ljt/0fk|lt dlxgf-v_

k|0ffnLdf kfgL r'xfj6 k|lt dlxgfÖ -s_–-v_ Ö
dx;'n gcfog] u/L r'xfj6 k|lt dlxgfÖ -v_–-u_ Ö
hDdf r'xfj6 k|lt dlxgf             Ö -s_–-u_ Ö

gf]6M k|t]s k|0ffnLsf] nflu 5'§f 5'§} kmf/d eg'{ kb{5 . -u_ eg]sf] dfl;s kfgL dx;'n k|fKt ePsf] 
ljnx¿af6 cfpg] kl/df0f .

clen]v /fVg] ck/]6/sf] b:tvt M

hfFr ug]{ n]vf x]g]{ sd{rf/Lsf] b:tvt M                              ldlt M
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kmf/d g+= % dfl;s kfgL vktsf] ljj/0f 

!= cfof]hgfsf] gfd M

@= ld6/ l/8/sf]] gfd M

#= clen]v /fv]sf] jif{ M                                     dlxgf M

l;=g+= ld6/ g+ u|fxssf] gfd kfgL vkt -3=ld=÷lbg_
!
@
#
$
%
^

s"n dfl;s vkt

gf]6M k|t]s k|0ffnLsf] 5'§f–5'§} clen]v /fVg]

ld6/ l/8/sf]  b:tvt M                                          

hfFr ug]{ ;'kl/j]Ifssf] b:tvt M                                          ldlt M



253vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

kmf/d g+= ^ dfl;s /;folgs kbfy{x¿ -vf;u/L Snf]l/g_ vkt ljj/0f 

!= cfof]hgfsf] gfd M

@= ld6/ l/8/sf]] gfd M

#= clen]v /fv]sf] jif{ M                                     dlxgf M

lbg k|of]u ePsf] :yfg dfqf-s]=hL÷lbg_ k|lt s]=hL d"No ¿= hDdf d'No ¿=
!
@
#
$
%

#)
dfl;s hDdf =========  s]=hL= ¿===== ¿=======

gf]6M k|To]s k|0ffnLsf] nflu 5'§–5'§} clen]v /fVg] . 

ck/]6/sf] b:tvt M

;'kl/j]Ifssf] b:tvt M                                        ldlt M
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kmf/d g+= & dfl;s ;+rfng tyf ;+ef/;DaGwL k|fljlws ljj/0f

!= cfof]hgfsf] gfd M

@= clen]vg stf{sf] gfd M

#= clen]v /flvPsf] jif{ M                                     dlxgf M

-s_ dfl;s ;+rfng tyf ;+ef/ ultljlwx¿

l;=g+= lqmofsnfkx¿ -ultljlwx¿_ sf] ;"rL s}lkmot

! kfgL pTkfbg -3=ld=_ M

@ kfgL ljt/0f -3=ld=_ M

# vkt ePsf] /f;folgs kbfy{x¿ -s]=hL=_ M

$ vkt ePsf] OGwg -ln_ M

% kDk, h]g/]6/ cflb OlGhgx¿ rn]sf] ;do -306f_ M

^ ljB't vkt -ls=jf_ M

& df}h'bf kDksf] Ifdtf -ln=÷;]=_ M

* yk gofF wf/f h8fg ;+Vof M

( pkef]Qmfx¿sf] u'gf;f] ;+Vof M

!) wf/f h8fgsf] nflu cfj]bg ;+Vof M

!! kfgL cfk"lt{ cj?4 ;+Vof M

!@ ld6/ h8fg ul/Psf] ;+Vof M

-v_ ;+rfng tyf ;+ef/ ;"rsx¿

! kfgL r'xfj6, Ü M

@ kDksf] sfo{ Ifdtf, Ü M

# gofF wf/f h8fg ;+Vof

$ vfg]kfgL u'0f:t/df u'gf;f] ;+Vof

% vfg]kfgL ;]gfsf] lbuf]kgf

gf]6 M k|To]s k|0ffnLsf] nflu 5'§f–5'§} clen]v /fVg] .

clen]vg stf{sf] b:tvt M

k|d'v, k|fljlws kmfF6sf] b:tvt M                           ldlt M
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kmf/d g+= * M vfg]kfgL u'0f:t/ cg'udg ljj/0f 

!= cfof]hgfsf] gfd M

@= kfgLsf] gd'gf ;+rfnssf] gfd M

#= kfgLsf] gd'gf ;+sng ldlt M

$= kfgL k/LIf0f ePsf] k|of]uzfnfsf] gfd M

%= k/LIf0f k|ltj]bg lbg]sf] gfd M

l;=g+= gd"gf ;+sng 
:yfg

ef}lts u'0f:t/ /f;folgs u'0f:t/ h}ljs u'0f:t/
cfklQhgs ;Gtf]ifhgs cfklQhgs ;Gtf]ifhgs cfklQhgs ;Gtf]ifhgs

! OG6]s÷j]n
@ k|zf]wg 

;'ljwf cufl8
# k|zf]wg 

;'ljwf k5fl8
$ kfgL kf]v/L 

cufl8
% kfgL kf]v/L 

k5fl8
^ ljt/0f ;+hfn
& lghL wf/f

gf]6 M /fli6«o vfg]kfgL u'0f:t/ dfkb08df pNn]v eP cg';f/ ef}lts u'0f:t/df wldnf]kgf, 
/f;folgs u'0f:t/df Snf]l/g tyf cf;]{lgs h}ljs u'0f:t/df O{=sf]nL k/LIf0f ug]{÷k/LIf0f 
ul/Psf] kf/fldltsf] Value dfkb08leq cfPdf ;Gtf]ifhgsdf l6s lrGx -_ nufpg], gcfPdf 
cfklQhgsdf tf/f -*_ lrGx lbg] .

Nofj 6]lSgl;ogsf] gfd M

b:tvt M                                                                 ldlt M

hfFr ug]{ ;+rfng tyf k|d'vsf] b:tvt M                              ldlt M
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kmf/d g+= ( M ;]jf ;+rfnssf] dfl;s sfo{;Dkfbg ljj/0f

!= cfof]hgfsf] gfd M
@= clen]vg ePsf] jif{ M                                            dlxgf M

;"rsx¿sf] k|sf/ /]6
!= hgzlQm;DaGwL ;"rsx¿
!=! xflh/L 
;+rfngdf ;+nUg sd{rf/Lx¿n] sfd u/]sf] s"n 306f -a_
;+rfngdf ;+nUg sd{rf/Lx¿nfO{ sfddf v6fOPsf] s"n 306f -b_
a÷b
!=@ jl9 ;do -cf]e/ 6fOd_
lgoldt ;do eGbf jl9 ;do sfd u/]sf] s"n 306f -c_
;+rfngdf ;+nUg sd{rf/Lx¿ sfd u/]sf] s"n 306f -a_
c÷a
!=# tflnd
sd{rf/Lx¿ tflnddf ;+nUg ePsf] s"n lbg -e_
sd{rf/Lx¿ sfddf x'g' kg]{ s"n lbg -f_
e÷f
@= pks/0fx¿ tyf ltgsf ;fdfgx¿ ;DaGwL ;"rs
@=! pks/0fx¿sf] sfo{ Ifdttf 
pks/0fsf] sfd ;+rfng ug{ ;Sg] Ifdtf -g_
pks/0fx¿sf] l8hfOg sfo{ Ifdtf -h_
g÷h
@=@ OsfO{x¿sf] sfo{ Ifdtf
OsfO{÷cjojsf] pTkfbg Ifdtf -gg_
OsfO{÷cjojsf] l8hfOg Ifdtf -hh_
gg÷hh
#= r'xfj6 -Unaccounted for water_
s"n pTkfbg, 3=ld= -i_
s"n vkt, 3=ld= -j_

$= ;]jf :t/sf ;"rsx¿
$=! e/kbf]{ kgf -vfg]kfgL cfk"lt{sf] lg/Gttf{_
@$ 306fleq ;KnfO{ ul/g] ;/b/ 306f -x_
x÷@$
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;"rsx¿sf] k|sf/ /]6
$=@ vfg]kfgL u'0f:t/
;Dk"0f{ u|fxsx¿ -71_ dWo] u'0f:t/df
u'gf;f] ug]{x¿sf];+Vof -Y1_
Y1/71

$=# dfusf] ;+jf]wg
dlxgfe/ hf]l8Psf gofF wf/fx¿sf] ;+Vof -k_
dlxgfe/ dfu ul/Psf gofF wf/f ;+Vof -l_
k÷l
%= k|0ffnLsf] sfo{ Ifdtf ;"rs
%=! laqmL eOsf] k|lt OsfO{ kfgLsf] s"n ;+rfng tyf dd{t vr{
%=@ laqmL ePsf] k|lt OsfO{ kfgLsf] s"n OGwg÷ljh'nL vr{
^= cfly{s ;"rs
^=! dx;'n ;+sng sfo{ Ifdtf
s"n ;+slnt dx;'n -m_
ljn jfktsf] s"n dx;'n -n_
(m/n)*100
^=@ ljn agfpg] sfo{ Ifdtf -Billing Effi  ciency_
s"n ljn /sd -7_
ljn /sd ltg}{ kg]{ s"n sg]S;g -p_
(7/p)*100
^=# nfut p7\tL / nfut ljt/0f cg'kft
dlxgfe/sf] ;+rfng vr{ -q_
dlxgfe/sf] ;+ef/ vr{ -r_
s"n dx;'n tyf cGo jfkt\ s"n cfDbfgL -s_
s"n ;+rfng tyf ;+ef/ vr{ -q±r_
^=$ nfut p7\tL cg'kft M -s_÷-q+r_
OGwg÷ljh'nL vr{ / s"n nfut ;+rfng tyf ;+ef/ vr{sf] cg'kft M
>ldsx¿sf] Hofnf / s"n ;+rfng tyf ;+ef/ vr{sf] cg'kft M
/f;folgs kbfy{x¿ / s"n ;+rfng tyf ;+ef/ vr{sf] cg'kft M

tof/ ug]{sf] gfd M     b:tvt M
ldlt M      hfFr ug]{sf] gfd M
b:tvt M     ldlt M
gf]6 M jif{e/ !@ dlxgfsf] hf]8 u/L jflif{s ;]jf ;+rfng sfo{ ;Dkfbg clen]v ;]jf k|bfosx¿n] 
agfpg ;Sg] 5g\ . 
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kmf/d g+= !) M k|lt/f]wfTds ;+ef/ / dd{tsf] dfl;s cfly{s ljj/0f

sfd tyf vr{x¿ k|lt/f]wfTds ;+ef/ dd{t s"n

;+kfbg ul/Psf sfof{b]zx¿sf] ;+Vof 
-Joj:yfkgaf6 ePsf cfb]zx¿_

s"n >lds vr{ -?_

s"n ;fdfu|L vr{ -?_

s"n cGo vr{ -?_

s"n hDdf vr{ -?_

k|lt sfof{b]z ;/b/ vr{ -?_

tof/ kfg]{sf] gfd M                            

         b:tvt M

           ldlt M

hfFr ug]{sf] gfd M

        b:tvt M

          ldlt M
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kmf/d g+= !! M ;+rfng / ;+ef/;DaGwL cfly{s ljj/0f

!= cfof]hgfsf] gfd M

@= k|ltj]bg cjlw M                b]lv M                       ;Dd M

k|lt/f]wfTds ;+ef/ ;'wf/fTds ;+ef/ ;+rfng vr{
;DkGg ePsf 

sfof{b]zx¿sf] ;+Vof
OGwg

s"n >lds vr{

s"n ;fdfu|L vr{

s"n hu]8f kf6k"hf{ vr{

ljljw -cGo_ vr{

ljB't
/f;folgs j:t'x¿
hgzlQm Hofnf

ljljw

s"n vr{ -!_ -@_ -#_
s"n ;+rfng tyf ;+ef/ 
vr{ -!±@±#_ Ö$
s"n ;+slnt dx;'n -%_

gf]6 M -%_÷-$_ Ps eGbf al9 ePdf 7Ls} 5, cGoyf sfo{ ;Dkfbgsf] d"NofÍg / ;+ef/ of]hgf 
agfpg' kb{5 .

tof/ kfg]{sf] gfd M                            

         b:tvt M

           ldlt M

hfFr ug]{sf] gfd M

        b:tvt M

          ldlt M



260 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

kmf/d g+= !@ M ;]jfu|fxLn] dd{t ;'wf/sf] nflu lbg] cfj]bg -cg'/f]w kq_

!= cfof]hgfsf] gfd M

@= cfj]bssf] gfd, b:tvt M

#= cfj]bssf] kl/ro g+ M

$= cfj]bgsf] ldlt, ;do M

%= ;'ef/ ug'{ kg]{ :yfg M

^= ;'wf/ ug'{ kg]{ Mpks/0f÷kf6k"hf{÷cGo cjoj -kfOk nfOg, lghL sg]S;g cflb_

&= cjnf]sg ug]{ sd{rf/Lsf] gfd M

*= cjnf]sg ldlt, ;do M

(= ;d:ofsf] ;+efljt sf/0f M

!)= sfo{jfxLsf] cj:yf

 klxNo} cjnf]sgkZrft\ sfd ul/;s]sf]

 sfd ug{ jfFsL

 ljz]if cfb]z

 cfb]z lbg]sf] b:tvt -:jLs[lt_
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kmf/fd g+= !# M sfof{b]z -clkm; cfb]z_

!= cfof]hgfsf] gfd M

@= sfd ug'{ kg]{ :yfg M

#= sfof{b]z g+= M

$= sfd ug'{ kg]{ JolSt M

%= sfdsf] k|sf/ M       dd{t÷;'wf/fTds ;+ef/

^= dd{t÷;'wf/ ug'{ kg]{ pks/0f M

&= pks/0fsf] df]8]n g+= M

*= pks/0f h8fg ePsf] :yfg M

(= sfof{b]z lbg] JolStsf] gfd M

!)= sfof{b]z ldlt M

!!= ug'{ kg]{ dd{t÷;'wf/sf] sfdsf] k|s[lt M

!@= sfd ;DdGg u/L ;Sg] ldlt M

!#= sfd u/]sf] ljj/0f M

!$= sfd ;DkGg ldlt M

!%= k|dfl0ft ug]{ JolSt M

!^= vr{ ljj/0f M

>lds vr{ ;fdfu|L vr{ ;jf/L ;fwg÷pks/0f k|of]u

;+Vof 306f b/ nfut dfu kmf/fd g+= nfut cfO6d ls=ld= nfut

hDdf                       -!_ hDdf -@_ hDdf -#_

cGo vr{ -$_

s"n hDdf vr{ -!±@±#±$_Ö%



262 vfg]kfgL k|0ffnLx¿sf] ;+rfng tyf ;+ef/ k'l:tsf—@)&*

kmf/fd g+= !$ M dfl;s sfof{b]z ljj/0f

k|lt/f]wfTds ;+ef/ dd{t hDdf

cl3Nnf] dlxgfsf afFsL 
sfof{b]zx¿sf] ;+Vof

o; dlxgfsf sfof{b]zx¿sf] ;+Vof

o; dlxgf sfof{b]z ePsf t/ sfd 
g;lsPsf sfof{b]zx¿sf] ;+Vof

sfd ;DkGg gePsf sfof{b]zx¿

sfof{b]z ;+Vof ldlt sfd l9nfpgsf] 
sf/0f

sfd ;Sg] 
nlIft ;do

ljj/0f tof/ kfg]{sf] gfd M

                 b:tvt M

                   ldlt M
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kmf/fd g+= !% M+ sfdsf] nflu cfj]bg kqx¿sf] nuj's 

cfof]hgfsf] gfd M

cfj]bg 
g+=

ldlt cfj]bs sfdsf] 
:yfg

sfdsf] 
ljj/0f

k|fyldstf ;DkGg 
ldlt

nfut kmfOn 
g+=
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kmf/fd g+= !^ M sfof{b]z -clkm; cfb]z_ nuj's

cfof]hgfsf] gfd M

sfof{b]z 
g+=

ldlt sfdsf] nflu 
lhDd]jf/ JolQm

sfo{ 
:yn

sfdsf] 
ljj/0f

k|fyldtf ;DkGg 
ldlt

nfut kmfOn 
g+=
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kmf/fd g+= !& M ;+ef/ nuj's

cfof]hgfsf] gfd M

l;=g+= hf/L ldlt u/]sf] sfdsf] 
ljj/0f

k|lt/f]wfTds 
jf ;'wf/fTds

nfu]sf] ;do 
-306f_

;DkGg 
ldlt

nfut
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kmf/fd g+= !* M dfl;s ;+ef/ ljj/0f

!= cfof]hgfsf] gfd M

@= ;+ef/ cjlw M          jif{ M                           dlxgf M

of] dlxgfsf 
sfof{b]zx¿

k|lt/f]wfTds 
;+ef/

;'wf/fTds 
;+ef/ -dd{t_

hDdf

of] dlxgf ePsf sfof{b]zx¿sf] ;+Vof

of] dlxgf sfof{b]z ePsf t/ sfd afFsL 
sfof{b]z ;+Vof

nfut ljZn]if0f

k|lt/f]wfTds 
;+ef/

;'wf/fTds 
;+ef/ -dd{t_

s"n >lds vr{ -!_

s"n ;fdfu|L vr{ -@_

s"n cGo vr{ -#_

s"n hDdf -!±@±#_

k|lt sfof{b]z ;/b/ vr{

gf]6 M o;/L g} rf}dfl;s tyf jflif{s ;+ef/ ljj/0f agfpg ;lsg]5 . 
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cg';"lr—!( M kfgLsf] ;|f]t ;+rfng tyf ;+ef/;DaGwL cfjZos lqmofsnfkx? 

l;=g+= ug'{kg]{ sfdsf] ljj/0f cGt/fn

! d'nsf] tf/ jf/ leqsf] sDkf08 ;kmf ug]{ rf}dfl;s

@ tf/jf/sf] ef}lts cj:yf hfFr / cfjZos ;'wf/fTds sfdx¿ ug]{ dfl;s

# d'n j/ k/sf] gfnL -catch drain_ / kfgLsf] RofDa/ -water chanber_ 
;kmf ug]{

jflif{s

$ r'xfj6x¿sf] klxrfg ug]{ dfl;s

% kfOk, eNe, jNs ld6/ cflb /fd|/L sfd u/] gu/]sf] klxrfg ug]{ dfl;s

^ b}lgs k|fKt ePsf] kfgLsf] clen]vLs/0f ug]{ b}lgs

& Dffl;s k|fKt kfgLsf] clen]vLs/0f ug]{ dfl;s

* lkmN6/ ldl8of -course gravel_ ;kmf ug]{–km]g]{ cfjZostf 
cg';f/

( OG6]s j/k/ x'g] jftfj/0fLo lx;fjn] x'g] vt/gfs k|b'ifsx¿sf] ;e]{If0f ug]{ dfl;s

!) cfˆgf] ;+/rgf / :ynut cj:yf cg';f/ cGo cfjZos ultljlwx¿ ug]{ lgoldt

cg';"lr—@)M vf]nf÷glbsf] OG6]ssf] ;+rfng tyf ;+ef/;DaGwL cfjZos lqmofsnfkx?

l;=g+= ug'{kg]{ sfdsf] ljj/0f cGt/fn

! k|To]s af9L k5fl8 afFw -dam_, OG6]s RofDa/ -Intake chamber_, 
OG6]s ;+/If0f ;+/rgfx¿ -Intake protextion works_, Pk|f]gx¿ 
-Approns_ sf] lg/LIf0f / cfjZos sfo{x¿ ug]{ 

cfjZos 
kbf{ 

@ OG6]s ;+/rgf / v;|f] hflnx¿ -Trash racks_ sf] lg/LIf0f dfl;s

# v;|f] hfnL / kfgL /xg] RofDa/ hfFr ug]{ dfl;s

$ afFw -dam_ jf kfgL /xg] RofDa/ -water chamber_ af6 x'g] r'xfj6 
/ /;fj6 hfFr ug]{

rf}dfl;s

% cfp6n]6 ;+/rgfx¿ -Outlet structures_ dfl;s

^ OG6]s j/k/ x'g] jftfj/0fLo lx;fjn] x'g] vt/gfs k|b'ifsx¿sf] ;e]{If0f ug]{ dfl;s

& cfˆgf] ;+/rgf / :ynut cj:yf cg';f/ cGo cfjZos ultljlwx¿ ug]{ lgoldt
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cg';"lr @! M kfgLsf] gd"gf ;+sngsf] nflu ;f/f+z tflnsf 

qm=;+= ;+/rgfx¿ gd"gf lemSg] ljGb'x¿

! d'xfgx¿ ;tx ;|f]t ePdf OG6]ssf] cfp6n]6jf6 / e'ldut ;|f]t eP kDksf] 
8]lne/L kfOkaf6, jiff{t\sf] kfgL ;+sng ePdf kfgL kf]v/Laf6

@ kfgL kf]v/Lx¿ OGn]6 / cfp6n]6 kfOkx¿af6

# ljt/0f k|0ffnL ljt/0f kfOk nfOgsf ljleGg Go"g rfk ePsf ljGb'x¿ / sg]S;g 
ljGb'x¿af6 . ;x/L k|0ffnLx¿sf] xsdf cg';"lrx¿ @, #,$ adf]lhd 
gd"gf ;+sng :ynx¿af6

$ kfgL k|zf]wg s]Gb| KffgL k|zf]wg s]Gb|sf] Ogn]6 (Inlet) / cfp6n]6 (Outlet) kfOkx¿, 
k|zf]wg s]Gb|df ax'OsfOx¿ ePdf x/]s kfOksf] Ogn]6 / cfp6n]6 
kfOkx¿af6 -OsfOx¿sf] sfo{ Ifdtf d"NofÍg ug'{ kbf{ dfq_

% pkef]usf ljGb'x¿ ;fd'bflos wf/f, lghL wf/f, kfgL /fv]sf] efF8fx¿af6

cg';"lr @@ M ljt/0f k|0ffnLdf Go"gtd\ gd"gf ;+sng ;+Vof tflnsf 

ljt/0f kfOk nfOg nDafO{ -ls=dL=_ Go"gtd\ gd"gf ;+sng :yn ;+Vof

!) ls=dL=eGbf sd k|To]s ls=dL= df @ :yn

!)–!))  ls=dL= k|To]s @) ls=dL= df % :yn / @) yk :yn

!)) – %)) ls=dL= k|To]s %) ls=dL= df % :yn / #% yk :yn

%)) ls=dL=eGbf al9 k|To]s !)) ls=dL= df % :yn / ^) yk :yn

>f]tM WHO Drinking Water Quality and National Standards and Regulations 
Workshop, March 2016

cg';"lr @# M ;"Id h}ljs kf/fldltsf] nflu gd"gf ;+sng ;+Vof tflnsf 

k|0ffnLaf6 ;]jf kfpg] hg;+Vof cfjZos Go"gtd\ gd"gf ;+Vof
%))) eGbf sd ! gd'gf
%))) – !))))) ! gd'gf k|To]s %))) hg;+Vofsf]
!))))) – %))))) ! gd'gf k|To]s !)))) hg;+Vofsf] / !) gd'gf yk 
 %))))) eGbf jl9 ! gd'gf k|To]s %)))) hg;+Vofsf] / %) gd'gf yk

>f]tM WHO Drinking Water Quality and National Standards and Regulations 
Workshop, March 2016
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cg';"lr @$ M hg;+Vofsf] cfwf/df /f;folgs / 

ef}lts kf/fldltx¿sf] gd"gf ;+sng ;+Vof tflnsf 

k|0ffnLaf6 ;]af kfpg] hg;+Vof cfjZos Go"gtd\ gd"gf ;+Vof
@)))) eGbf sd ! gd'gf 
@)))) – !))))) -! gd'gf k|To]s %))) df_÷$
!))))) – %))))) -! gd'gf k|To]s !)))) df / !) gd'gf yk_÷$
%))))) eGbf al9 -! gd'gf k|To]s %)))) df / %) gd'gf yk_÷$

>f]tM WHO Drinking Water Quality and National Standards and Regulations 
Workshop, March 2016

cg';"lr @%M vfg]kfgL ;'/Iff of]hgfsf] k|dfl0fs/0f jf ;+rfng cg'udgsf qmddf 

hfFr ug'{kg]{ l;kmfl/; ul/Psf kf/fldltx¿ tyf ;f]sf] cfj[lQ 

qm=;+= kf/fldltx¿ (Parameters) cg'udg cfa[lQ 
(Monitoring 
Frequency)

clwstd ;3gg\ s}lkmot 
(Remarks)

ef}lts kf/fldltx¿ (Physical Parameters)
! wldnf] kgf (Turbidity) b}lgs !
@ xfO8«f]hg ljej (pH) b}lgs ^=%–*=%)
# /+u (Color) b}lgs %
$ :jfb / uGw (Taste and Odor) b}lgs cfklQhgs gx'g]
% ljB'tLo ;+jfxstf 

(Electrical Conductivity)
dfl;s !%))

ld=u|f=÷ln=
/f;folgs kf/fldltx¿ (Chemical Parameters)

^ s"n s8fkg (Total 
Hardness)

dfl;s !%))
ld=u|f=÷ln=

& kmnfd (Iron) dfl;s )=# -#_
ld=u|f=÷ln=

Iron Removal 
Plant ePsf 
k|0ffnLx¿df 
Approved 
Monitoring Plan 
adf]lhd k|t]s 
dlxgf
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* d]Guflgh (Manganese) dfl;s )=@ ld=u|f=÷ln= Manganese 
Removal 
Plant ePsf 
k|0ffnLx¿df 
Approved 
Monitoring Plan 
adf]lhd 
k|To]s dlxgf

( cf;]{lgs (Aresnic) jflif{s )=)% Arsenic 
Removal 
Plant ePsf 
k|0ffnLx¿sf] 
xsdf 
Approved 
Monitoring 
Plan adf]lhd 
k|t]s dlxgf

!) Snf]l/g cjz]if (Residual  
Chlorine)

b}}lgs )=!)–!=%) Snf]l/g k|of]u 
ePsf 
k|0ffnLx¿df dfq

!! km\nf]/fO8 (Fluoride) jflif{s )=%)–!=!%)
!@ cdf]lgof (Ammonia) jflif{s !=%) cdf]lgof 

x6fpg] k|zf]wg 
OsfO{x¿ ePsf 
k|0ffnLx¿sf] 
xsdf k|To]s 
dlxgf

!# Snf]/fO8 (Chloride) dfl;s @%)
!$ gfO{6«]6 (Nitrate) dfl;s %)
!% ;Nkm]6 (Sulphate) jflif{s @%)
!^ tfdf (Copper) jflif{s !=)
!& h:tf (Zinc) jflif{s #=)
!* cNd'lgod (Almunium) jflif{s )=@)

;"Id hf}las kf/fldltx¿ (Microbiological Parameters)
!( O{=sf]nL= dfl;s )


