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gyLeÜ
Rb¯̂v ’̄¨ cÖ‡KŠkj Awa`ßi (wWwcGBPB) cvwb mieivn I m¨vwb‡Ukb m¤úwK©Z Dbœqb cÖKí ev Í̄evq‡bi cÖavb miKvwi 
ms ’̄v| cvwb mieivn I m¨vwb‡Ukb cÖK‡íi cwiKíbv cÖYqb, ev Í̄evqb, Ges ch©‡e¶‡Y miKvi‡K civgk©g~jK 
mnvqZvI cÖ`vb K‡i| †`‡k GKwU †UKmB cvwb mieivn I m¨vwb‡Ukb e¨e ’̄v wbwðZKi‡Yi j‡¶¨ wWwcGBPB 
’̄vbxq miKvi cÖwZôvbmgyn‡K (GjwRAvB) cvwb mieivn I m¨vwb‡Ukb myweav¸wji cwiPvjbv I i¶Yv‡e¶‡Y 

mnvqZv Kivi `vwqZ¡I cvjb K‡i| RbmsL¨v e„w×i Kvi‡Y m„ó cÖwZeÜKZv m‡Ë¡I, mK‡ji Rb¨ cvwbi AwaKvi 
wbwðZ Kiv Ges DbœZ gv‡bi cwi‡levi Pvwn`v µgvš̂‡q c~iY KivB wWwcGBPB-Gi c_wb‡ ©̀kK bxwZ|

ev Í̄evwqZ AmsL¨ D‡`¨v‡Mi g‡a¨ wWwcGBPB Rvcvb AvšÍR©vwZK mn‡hvwMZv ms ’̄v (RvBKv)-Gi mnvqZvq Òcvwb 
mieivn msµvšÍ mvgwMÖK `¶Zv e¨e ’̄vcbv Dbœqb (wcKg¨vK-wWwcGBPB-ch©vq-2)Ó kxl©K GKwU KvwiMwi mnvqZv 
cÖKí 2022 mv‡ji †deªæqvwi †_‡K 2026 mv‡ji Ryb ch©šÍ ev Í̄evqb Ki‡Q| GB cÖK‡í wZbwU cÖavb djvdj 
wba©viY Kiv n‡qwQj, hvi g‡a¨ Ab¨Zg wQj ÒcvBcevwnZ cvwb mieivn e¨e ’̄vi cwiPvjbv I i¶Yv‡e¶‡Y (O&M) 
†cŠimfv‡K mnvqZv Kivi Rb¨ wWwcGBPB-Gi g¨vbyqvjÓ cÖ ‘̄Z Kiv| wWwcGBPB Ges RvBKvi we‡klÁ `j 
†hŠ_fv‡e GB O&M mnvqK g¨vbyqvjwU ˆZwi K‡i‡Q|

GB cwiPvjbv I i¶Yv‡e¶Y mnvqK g¨vbyqvjwUi cÖv_wgK D‡Ïk¨ n‡jv †cŠimfv (†cŠimfv Ges wmwU K‡c©v‡ikb) 
Øviv ev Í̄evwqZ cvBcevwnZ cvwb mieivn e¨e ’̄vi cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ h_vh_ KvwiMwi mnvqZv cÖ`v‡bi 
j‡¶¨ wWwcGBPB cÖ‡KŠkjx‡`i Ávb I m¶gZv e„w× Kiv| Gi gva¨‡g Avkv Kiv hvq †h, wWwcGBPB cÖ‡KŠkjxiv 
fwel¨‡Z †cŠimfv¸wj‡K O&M Kvh©c×wZi wel‡q AwaKZi Kvh©Kifv‡e wb‡ ©̀kbv cÖ`vb Ki‡Z cvi‡eb|

GB mnvqK g¨vbyqvjwU‡Z cvBcevwnZ cvwb mieivn e¨e ’̄vi g~j KvwiMwi w`K¸wji cvkvcvwk †UKmB cwi‡lev 
cÖ`v‡bi j‡¶¨ Acwinvh© cwiPvjbMZ w`K¸wjI AšÍf©z³ i‡q‡Q, hvi g‡a¨ Avw_©K e¨e ’̄vcbv, U¨vwid msMÖn Ges 
ivR¯̂ ewn©f‚Z cvwbi e¨envi nªvm AšÍf©z³| GB cÖK‡íi Aax‡b, GB g¨vbyqv‡ji welqe ‘̄i Av‡jv‡K cÖwk¶K‡`i 
cÖwk¶Y (ToT) Kvh©µg B‡Zvg‡a¨ m¤úbœ n‡q‡Q| cÖwkw¶Z cÖ‡KŠkjxiv wWwcGBPB-Gi gvV ch©v‡qi cÖ‡KŠkjx‡`i 
Rb¨ fwel¨r cÖwk¶Y Kg©m~wP cwiPvjbvq AMÖMb¨ f‚wgKv cvjb Ki‡e e‡j Avkv Kiv n‡”Q| GB g¨vbyqvjwU mswkøó 
cÖwk¶Y Kvh©µ‡gi Rb¨ GKwU n¨vÛeyK wn‡m‡e KvR Kivi cvkvcvwk cvBcevwnZ cvwb mieivn e¨e ’̄vi cwiPvjbv 
I i¶Yv‡e¶‡Y ’̄vbxq miKvi cÖwZôvbmgyn‡K (GjwRAvB) mnvqZv Kivi †¶‡Î GwU AbymiY Kivi D‡Ï‡k¨ cÖYqb 
Kiv n‡q‡Q|

AwaKš‘, GB mnvqK g¨vbyqvjwU GKwU MwZkxj WKz‡g›U Ges cÖhyw³i cwieZ©b, †mBmv‡_ AvBb I cÖweav‡bi 
ms‡kva‡bi cÖwZdjb NUv‡Z cÖ‡qvRb Abyhvqx GwU nvjbvMv` Kiv n‡e| hw` GB g¨vbyqv‡ji welqe ‘̄ Ges we`¨gvb 
Abykxj‡bi g‡a¨ †Kvb AmvgÄm¨ wPwýZ Kiv nq, Z‡e h_vh_ c×wZi gva¨‡g Awej‡¤̂ Zvi mgvavb Kiv n‡e Ges 
ms‡kvabg~jK e¨e ’̄v MÖnY Kiv n‡e|

cwi‡k‡l, Avwg wcKg¨vK-wWwcGBPB-2 cÖKí wUg‡K Zv‡`i wb‡ew`Z Ges mgwš̂Z cÖ‡Póvi Rb¨ AvšÍwiK ab¨ev` 
I K…ZÁZv Rvbvw”Q|

†gvt Ave ỳj AvDqvj
cÖavb cÖ‡KŠkjx, wWwcGBPB

evsjv‡`k miKvi|





K…ZÁZv ¯^xKvi
evsjv‡`k miKvi Ôcvwb mieivn I m¨vwb‡Ukb LvZ Dbœqb cwiKíbv (2026-2040)Õ (GmwWwc)-Gi Aax‡b Kg©cwiKíbv 
ev¯Íevq‡bi gva¨‡g ga¨g n‡Z `xN©‡gqv`x †cÖ¶vc‡U cvwb mieiv‡ni cwiwa DbœZ Ki‡Q| Rb¯^v¯’¨ cÖ‡KŠkj Awa`ßi 
(wWwcGBPB)-Gi cÖvwZôvwbK m¶gZv kw³kvjxKiY, we‡kl K‡i ¯’vbxq miKvi cÖwZôvbmg~n‡K (GjwRAvB) mnvqZv 
cÖ`vb, AvšÍtms¯’v mg~‡ni g‡a¨ mgš^q e„w× Ges Dbœqb Kg©m~wP ev¯Íevq‡b m¶gZv e„w×i Dci GmwWwc ̧ iæZ¡v‡ivc K‡i _v‡K|

†m †cÖw¶‡Z †cŠimfvi cvBcevwnZ cvwb mieivn †mevq mnvqZvKvix wWwcGBPBÕ Zvi m¶gZv e„w×i j‡¶¨ Ò†cŠimfv 
cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶Y Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvjÓ wU cÖYq‡b DrmvwnZ 
n‡q‡Q| GB g¨vbyqvjwU Rvcvb miKv‡ii KvwiMwi mn‡hvwMZvq ÒRb¯^v¯’¨ cÖ‡KŠkj Awa`ß‡ii cvwb mieivn msµvšÍ mvgwMÖK 
`¶Zv e¨e¯’vcbv Dbœqb cÖKí (†dR-2)Ó Gi Aax‡b cÖbqY Kiv n‡q‡Q|

GB g¨vbyqvj cÖYq‡b cÖZ¨¶ I c‡iv¶fv‡e mnvqZvKvix mK‡ji bvg D‡jøL Kiv AZ¨šÍ `yiæn, ZeyI Avwg AvšÍwiKfv‡e 
Zv‡`i mK‡ji cÖwZ K…ZÁZv cÖKvk KiwQ| RvBKv we‡klÁ `j Ges wWwcGBPB cÖ‡KŠkjx‡`i wb‡ew`Z cÖ‡Póvq GwU ˆZwi 
Kiv n‡q‡Q Ges gvV ch©v‡q I m`i `ß‡i cÖZ¨¶ AskMÖn‡Y Av‡jvPbv I KvwiMwi ch©v‡jvPbvi gva¨‡g P‚ovšÍ Kiv n‡q‡Q| 
Gi welqe¯‘ evsjv‡`‡ki cÖK…Z cwiPvjbv I i¶Yv‡e¶Y (O&M) cwiw¯’wZ‡K cÖwZdwjZ K‡i‡Q Ges GwU wWwcGBPB-Gi 
Pvwn`vi Dci wfwË K‡i ˆZwi| g¨vbyqvjwU KvwiMwi Kvh©wbe©vnx MÖæc (TWG) ØvivI ch©v‡jvwPZ I mycvwikK…Z n‡q‡Q| GB 
cwiPvjbv I i¶Yv‡e¶Y mnvqK g¨vbyqvjwU P‚ovšÍKi‡Y wWwcGBPB cÖ‡KŠkjx‡`i mgš^qmvab I GKwÎZ Ki‡Z mnvqZv 
cÖ`vb Kivi Rb¨ Avwg wWwcGBPB-Gi cÖavb cÖ‡KŠkjx Rbve †gv: Ave`yj AvIqv‡ji cÖwZ we‡klfv‡e K…ZÁ| Avwg cÖv³b 
cÖavb cÖ‡KŠkjxe„›` h_v- Rbve †gv: mvBdzi ingvb, Rbve †gv: mviIqvi †nv‡mb, Rbve Zzlvi †gvnb mvay Luv Ges Rbve gxi 
Ave`ym mvwn‡`i Ae`v‡bi K_vI ¯^xKvi Ki‡Z PvB|

wWwcGBPB-Gi mKj AwZwi³ cÖavb cÖ‡KŠkjxe„›`, ZË¡veavqK cÖ‡KŠkjx Ges wbe©vnx cÖ‡KŠkjx‡`i cÖwZ Avgvi K…ZÁZv| 
gvV cwi`k©‡bi mgq mn‡hvwMZvi Rb¨ mswkøó †cŠimfv I wmwU K‡c©v‡ik‡bi Kg©KZ©v‡`i Ges Zv‡`i mnvqZvi Rb¨ mswkøó 
wWwcGBPB-Gi gvV ch©v‡qi Kg©KZ©v‡`i cÖwZI Avwg K…ZÁ| Avwg KvwiMwi Kvh©wbe©vnx MÖæc (TWG)-Gi mKj m`m¨ 
Ges ch©v‡jvPKe„›`, we‡klZ: j¨ve‡iUix BKzBc‡g›U (Equipment) wefv‡Mi wbe©vnx cÖ‡KŠkjx Rbve gbRyi †gvkviid, 
bvivqYMÄ †Rjvi cÖv³b wbe©vnx cÖ‡KŠkjx Rbve †gvnv¤§` gvngy` Lvb, GmAvBAvi (SIR) wefv‡Mi cÖv³b wbe©vnx cÖ‡KŠkjx 
Rbve wkwki Kzgvi wek¦vm, weGgWweDGmGmwc (BMWSSP)-Gi Dc-cÖKí cwiPvjK Rbve gvngy`yi ikx` gRyg`vi, 
wWwcGBPB-Gi cÖv³b wbe©vnx cÖ‡KŠkjx Rbve Lvb gyn¤§` †Mvjvg ieŸvbx, iscyi †Rjvi wbe©vnx cÖ‡KŠkjx Rbve c¼R Kzgvi 
mvnv Ges mKj cÖwk¶K cÖwk¶‡Y (ToT) AskMÖnYKvixe„›`‡K Zv‡`i g~j¨evb gZvg‡Zi Rb¨ K…ZÁZv Ávcb KiwQ|

we‡kl K‡i, GB g¨vbyqvjwU cÖYq‡b K‡Vvi cwikÖ‡gi Rb¨ Avwg RvBKv we‡klÁ Rbve BDmy‡K Av‡›`v, Rbve BDmy‡K 
Bqvgv¸wP Ges Rbve wn‡`AvwK dzwkwg‡K AvšÍwiK K…ZÁZv I ab¨ev` RvbvB|

cÖ‡qvR‡bi mgq g~j¨evb mn‡hvMxZvi Rb¨ Avwg RvBKv we‡klÁ Rbve Gm Gg Bn‡Zkvgyj nK- Gi cÖwZ K…ZÁ Ges evsjv 
Abyev‡`i Kv‡Ri Rb¨ Zuv‡K I mnKvix cÖ‡KŠkjx Rbve †mwjg †nv‡mb f‚Tv‡K ab¨ev` RvbvB|

¯’vbxq miKvi wefvM, cwjwm mv‡cvU© kvLv, cwiKíbv Kwgkb, A_©‰bwZK m¤úK© wefvM, evsjv‡`k cÖ‡KŠkj I cÖhyw³ 
wek¦we`¨vj‡qi mKj †Rwmwm (JCC) m`m¨e„›`‡K Zv‡`i g~j¨evb gZvg‡Zi Rb¨ Avwg K…ZÁZv Ávcb KiwQ|

Avwg wUg wjWvi wgm Avqv Kv‡`vKvwg Ges GB cÖK‡íi mKj RvBKv we‡klÁmn mswkøó mKj RvBKv Kg©KZ©v Ges hviv 
mg‡q mg‡q †Rwmwm mfvq Dcw¯’Z wQ‡jb Zv‡`i cÖwZ AvšÍwiK K…ZÁZv Ávcb KiwQ| Avwg Avgvi mnKg©x, cÖKí e¨e¯’vcK 
gvneyev gybgyb‡KI Zvi mn‡hvwMZvi Rb¨ ab¨ev` RvbvB|

cwi‡k‡l, Avwg Avkv Kwi GB cwiPvjbv I i¶Yv‡e¶Y mnvqK g¨vbyqvjwU wWwcGBPB Ges cvwb mieivn Lv‡Zi Ab¨vb¨ 
ms¯’v¸wj KZ©…K e¨vcKfv‡e e¨eüZ n‡e Ges DbœZ †mev cÖ`v‡b Ae`vb ivL‡e|

†gvnv¤§` Av‡bvqvi BDmyd
cÖKí cwiPvjK

Rb¯^v¯’¨ cÖ‡KŠkj Awa`ß‡ii cvwb mieivn msµvšÍ mvgwMÖK
e¨e¯’vcbv `¶Zv Dbœqb cÖKí (†dR-2)

Rb¯^v¯’¨ cÖ‡KŠkj Awa`ßi
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10.1.2 ˆe ỳ¨wZK hš¿cvwZ 10-2
10.1.3 wm‡½j jvBb WvqvMÖvg 10-6
10.1.4 avivevwnK wbqš¿Y (K‡›U«vj c¨v‡bj) 10-7

10.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v 10-9
10.2.1 ÎæwU wbY©q 10-9

10.3 ¯’vcbv mg~‡ni mgm¨v mgvavb 10-19
10.4 cwi`k©b 10-20

iii



Aa¨vq welqe¯‘ c„ôv
Aa¨vq-11 bb-‡iwfwbD IqvUvi (NRW) 11-1

11.1 †gŠwjK Z‡Ë¡i iƒc‡iLv 11-1
11.1.1 bb †iwfwbD IqvUvi 11-1
11.1.2 cvwbi fvimvg¨Zv 11-2
11.1.3 evwYwR¨K AcPq 11-3
11.1.4 cÖK…Z AcPq (†fŠZ AcPq) 11-4
11.1.5 wWGgG (District Metering Area) 11-5

11.2 wbwðZKiY welq I wbqš¿Yg~jK e¨e¯’v 11-6
11.2.1 cwiPvjbvMZ w`K 11-6
11.2.2 ÎæwU wbY©q 11-7

11.3 ¯’vcbv mg~‡ni mgm¨v mgvavb 11-8
11.4 cwi`k©b 11-9

Aa¨vq-12 cvwbi U¨vwid Ges Av`vq 12-1
12.1 †gŠwjK Z‡Ë¡i iƒc‡iLv 12-1

12.1.1 cvwb U¨vwid e¨e¯’v 12-2
12.1.2 wewjs 12-8
12.1.3 e‡Kqv cvwbi wej e¨enviKvix‡`i e¨e¯’vcbv 12-11
12.1.4 U¨vwid e¨e¯’vcbv 12-11

12.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v 12-14
12.2.1 ÎæwU wbY©q 12-14

Aa¨vq-13 Avw_©K e¨e¯’vcbv 13-1
13.1 †gŠwjK Z‡Ë¡i iƒc‡iLv 13-1

13.1.1 Avw_©K weeiYx 13-1
13.1.2 AePq 13-6

13.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v 13-7
13.2.1 ÎæwU wbY©q 13-7

13.3 cwi`k©b 13-11
cwiwkó

cwiwkó-1 †cŠimfv cwiPvjbv I iÿYv‡eÿY (O&M) Kg© cwiKíbv di‡gU cwiwkó 1-1

cwiwkó-2 cv¤ú cwi`k©‡bi ˆ`wbK jMeB cwiwkó 2-1
cwiwkó-3 i¨vwcW m¨vÛ wd‡ëªk‡bi ˆ`wbK jMeB cwiwkó 3-1
cwiwkó-4 Zwor-†fŠZwe`¨v Ges mvwK©U cwiwkó 4-1
cwiwkó-5 NRW n«v‡mi AwZwi³ Kvh©µg cwiwkó 5-1

iv



†Uwej welqe¯‘ c„ôv
2.1 Lvevi cvwbi ¸iæZ¡c~Y© c¨vivwgUvimg~‡ni gvb`Û 2-3
3.1 Bb‡U‡Ki mgm¨v mgvav‡bi ZvwjKv 3-17
3.2 cv‡¤úi bjK‚‡ci ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 3-18
4.1 GKK cÖev‡ni nvi iƒcvšÍ‡ii ZvwjKv †Uwej 4-5
4.2 †nW I †cÖmvi BDwb‡Ui iƒcvšÍi 4-6
4.3 cvidig¨vÝ Kvf© Abyhvqx ÎæwU wbY©‡qi djvdj 4-16
4.4 cvidig¨vÝ Kvf© Abyhvqx Kv‡i›U I †fv‡ëR Gi ÎæwU wbY©‡qi djvdj 4-17
4.5 cv¤ú¸wji mgm¨v mgvavb 4-18
4.6 cv‡¤úi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 4-19
5.1 AvqZvKvi †mwW‡g‡›Ukb †ewm‡bi bKkvi gvb`Û 5-12
5.2 evwji mvaviY †¯úwmwd‡Kkb 5-14
5.3 cÖvK-†mwW‡g‡›Ukb cyKz‡i Kv`vgvwU ¯Í‡ii MfxiZvi AbycvZ Ges Kvh©ÿg Ae ’̄v 5-19
5.4 †Nvjv‡Ufv‡ei j¶¨gvb 5-29
5.5 mvi‡dm I DBqvi (Weir) †jvwWs 5-30
5.6 e¨vKIqvk hvPvB‡qi wb‡ ©̀kK 5-34
5.7 i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’vi mgm¨v mgvavb 5-34
5.8 i¨vwcW m¨vÛ wd‡ëªkb c×wZi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 5-36
6.1 mvaviY †mwW‡g‡›Uk‡bi ¯̂vfvweK †¯úwmwd‡Kkb 6-2
6.2 evwji ¯̂vfvweK †¯úwmwd‡Kkb 6-4
6.3 mvaviY †mwW‡g‡›Ukb, cyKz‡ii Kv`vgvwUi MfxiZv Ges Kvh©¶g Ae ’̄vi AbycvZ 6-7
6.4 † ø̄v m¨vÛ wd‡ëªkb e¨e¯’vi mgm¨v mgvavb 6-10
6.5 † ø̄v m¨vÛ wd‡ëªkb c×wZi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 6-11
7.1 ivmvqwb‡Ki †K¬vwib LiP (consumption) 7-1
7.2 †K¬vwi‡bi wewfbœ Ae ’̄vi ˆewkó¨ 7-4
7.3 †K¬vwi‡bkb Gi mgm¨v mgvavb 7-14
7.4 i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’vi cv‡¤úi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 7-15
8.1 cÖwZwU cvB‡ci ˆewkó¨ 8-7
8.2 wewfbœ cvB‡ci Avqyy®‹vj 8-17
8.3 cvBcjvBb Gi mgm¨v mgvavb 8-26
8.4 cvBcjvB‡bi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 8-28
9.1 DcKiY I Avqy®‹vj 9-11
9.2 U¨vsKmg~‡ni mgm¨v mgvavb 9-17
9.3 U¨vs‡Ki ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug 9-18
10.1 BbWvKkb †gvU‡ii MVb 10-3
10.2 we ỳ¨r PjvPj mgm¨vi NUbv Ges KviY 10-11
10.3 †gvUi/wbqš¿Y c¨v‡b‡ji ¶wZi NUbv Ges KviY 10-12
10.4 ˆ`bw›`b/ch©vqµwgK Ae ’̄vi Rb¨ c`‡ÿc I cÖwZKvi e¨e¯’v 10-12

v



†Uwej welqe¯‘ c„ôv
10.5 cv¤ú I †gvUi Lvivc Gi †ÿ‡Î cÖwZKvi e¨e¯’v mg~n 10-13
10.6 †Rbv‡iU‡ii cwiPvjbv Ae ’̄v wbwðZKiY 10-14
10.7 †Rbv‡iUi Lvivc nIqvi wbwðZKiY c‡q›U 10-14
10.8 †Rbv‡iU‡ii cwiPvjb Ae ’̄vi Rb¨ c`‡¶c I cÖwZKvi e¨e¯’v 10-14
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†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

Aa¨vq-1t f‚wgKv

1.1 cvBcevwnZ cvwb mieivn e¨e¯’vi mvsMVwbK KvVv‡gv

evsjv‡`‡k, knivÂ‡j Lvevi cvwb mieivn cÖavbZ cvBc †bUIqv‡K©i gva¨‡g mieivn Kiv nq| Z‡e, mKj kni 
GjvKvq cvBcevwnZ cvwb mieivn e¨e¯’v M‡o I‡Vwb| GB mKj †¶‡Î, GKK cvwb mieiv‡ni Drm¸wj Øviv cvwb 
mieivn Kiv nq| eZ©gv‡b †`‡k 64wU †Rjv kni Ges 495wU Dc‡Rjv (Dc‡Rjv kni) i‡q‡Q, cvkvcvwk †ek 
wKQz bMi Dbœqb †K›`ª (urban growth centers) i‡q‡Q †hLv‡b †cŠimfv (wgDwbwmc¨vwjwU) Av‡Q| 

†`‡ki PviwU cÖavb kn‡i cvwb mieivn e¨e¯’vi wbg©vY, cwiPvjbv Ges i¶Yv‡e¶‡Yi KvR cvwb mieivn I 
cq:wb®‹vlY KZ©„cÿ (Iqvmv) bv‡g cwiwPZ ¯^vqË¡kvwmZ ms¯’v Øviv m¤úbœ Kiv nq| Ab¨w`‡K wmwU K‡c©v‡ikb Ges 
†cŠimfvmn Ab¨vb¨ mKj knivÂ‡j, cvwb mieivn e¨e¯’v mswkøó ¯’vbxq KZ©…c¶ Øviv cwiPvjbv Ges i¶Yv‡e¶Y 
Kiv nq| PviwU cÖavb kni QvovI, evsjv‡`‡k eZ©gv‡b mvZwU wmwU K‡c©v‡ikb Ges 329wU †cŠimfv i‡q‡Q| 
Gi g‡a¨ mvZwU wmwU K‡c©v‡ikb Ges 159wU †cŠimfvq cvBcevwnZ cvwb mieivn e¨e¯’v we`¨gvb, Ges 88wU 
†cŠimfvq GB e¨e¯’vi ev¯ÍÍevqb KvR Pjgvb|

Rb¯^v¯’¨ cÖ‡KŠkj Awa`ßi (wWwcGBPB) Dbœqb cÖK‡íi gva¨‡g kni GjvKvq Lvevi cvwb mieiv‡ni AeKvVv‡gv 
¯’vc‡b ̧ iæZ¡c~Y© f‚wgKv cvjb K‡i| cÖKí mgvwßi ci, GB mKj AeKvVv‡gv¸wj wbqwgZ cwiPvjbv Ges i¶Yv‡e¶‡Yi 
(O&M) Rb¨ wmwU K‡c©v‡ikb Ges †cŠimfvi Kv‡Q n¯ÍvšÍi Kiv nq| †h‡nZz wWwcGBPB Iqvmvi AvIZvaxb GjvKv 
e¨ZxZ †`‡ki mKj GjvKvq Lvevi cvwb mieiv‡ni AeKvVv‡gv Dbœq‡bi Rb¨ `vwqZ¡cÖvß RvZxq ms¯’v, ZvB GB 
e¨e¯’v¸wji †UKmB cwiPvjbv Ges i¶Yv‡e¶‡Yi Rb¨ wWwcGBPB †cŠimfv Ges wmwU K‡c©v‡ikb¸wj‡K KvwiMwi 
mnvqZv cÖ`vb K‡i| ev¯Í‡e, wmwU K‡c©v‡ikb Ges †cŠimfvi Pvwn`vi wfwË‡Z wWwcGBPB GB mnvqZv cÖ`vb K‡i 
_v‡K|

GB cwiPvjbv I iÿYv‡eÿY (O&M) g¨vbyqvjwU, wWwcGBPB-Gi Rb¨ cÖ¯‘Z Kiv n‡q‡Q hv‡Z GwU wmwU K‡c©v‡ikb 
Ges †cŠimfv¸wj‡K cvBcevwnZ cvwb mieivn e¨e¯’vi O&M-G mnvqZv cÖ`vb Ki‡Z cv‡i| GwU evsjv‡`‡k 
cvBcevwnZ cvwb mieivn e¨e¯’vi Kvh©Ki cwiPvjbv, i¶Yv‡e¶Y Ges †UKmB wbwðZ Kivi Rb¨ GKwU KvwiMwi 
MvBWjvBb wn‡m‡e KvR Ki‡e|

evsjv‡`‡k cvBcevwnZ cvwb mieivn e¨e¯’vi mvsMVwbK KvVv‡gv‡K wZbwU fv‡M fvM Kiv n‡q‡Q:

K) Iqvmv GjvKv: XvKv, PÆMÖvg, Lyjbv Ges ivRkvnx †hLv‡b Iqvmv KZ©…K cvwb mieivn e¨e¯’v ̄ ’vcb, cwiPvjbv 
Ges i¶Yv‡e¶Y Kiv nq|

L) wmwU K‡c©v‡ikb GjvKv: iscyi, ewikvj, gqgbwmsn, wm‡jU, Kzwgjøv, bvivqYMÄ Ges MvRxcyi †hLv‡b 
mvaviYZ cvwb mieivn e¨e¯’v wWwcGBPB Øviv cÖwZwôZ nq Ges O&M wmwU K‡c©v‡ikb (wmwm) Øviv Kiv 
nq| KLbI KLbI wmwU K‡c©v‡ikbI wm‡÷gwU ’̄vcb ev m¤úªmviY K‡i _v‡K|

M) †Rjv I Dc‡Rjv ch©v‡q †cŠimfv: GiKg †gvU 329wU †cŠimfv i‡q‡Q hvi g‡a¨ 247wU †cŠimfvq 
cvBcevwnZ cvwb mieivn e¨e¯’v we`¨gvb Ges ev¯Íevqbvaxb (2024 mv‡ji wnmve Abyhvqx)| mvaviYZ, 
cvwb mieivn e¨e¯’v wWwcGBPB Øviv cÖwZwôZ nq Ges O&M †cŠimfv cwiPvjbv Kiv nq|
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2024 mv‡ji wW‡m¤̂i ch©šÍ †h mKj †cŠimfvq cvBcevwnZ cvwb mieivn e¨e¯’v Av‡Q Ges cvBcevwnZ cvwb 
mieivn e¨e¯’v bvB Ggb GjvKv¸wj wb‡¤œ gvbwP‡Î †`Lv‡bv n‡q‡Q|

wPÎ 1-1: cvBcW †bUIqvK © Ges cvBcW e¨wZZ †bUIqvK© wfwËK cvwb mieivn e¨e¯’v wewkó †cŠimfv|
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1.2  cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿ‡Yi mvims‡ÿc

GKwU cvBcevwnZ cvwb mieivn e¨e¯’vi `¶ cwiPvjbv I i¶Yv‡e¶‡Yi (O&M) cÖv_wgK D‡Ïk¨ n‡jv wbivc` 
Lvevi cvwb ch©vß cwigv‡Y I ̧ YMZgvb eRvq †i‡L wbiew”Qbœfv‡e mieivn Kiv hv‡Z Zv Dchy³ Pvcmn myweavRbK 
¯’v‡b I mgqgZ mnRjf¨ nq Ges GKB m‡½ e¨qmvkÖqx I `xN©¯’vqx nq| RbM‡Yi Kv‡Q ÎæwUgy³ cwi‡lev cÖ`v‡bi 
Rb¨ GKwU myôz-cwiPvwjZ O&M e¨e¯’v Acwinvh©|

cwiPvjbv ej‡Z cvwb mieivn e¨e¯’vi mKj Dcv`v‡bi mg‡qvc‡hvMx Ges wbqwgZ Kvh©µg †evSvq, hvi g‡a¨ 
i‡q‡Q Bb‡UK, wU«U‡g›U cø¨v›U, hš¿cvwZ, UªvÝwgkb jvBb, mvwf©m wiRvf©qvi Ges weZiY †bUIqvvK©| GwU KvwiMwi 
Kg©x‡`i Øviv cÖwZw`b ch©‡e¶Y Ges e¨e¯’vcbvi gva¨‡g myôzfv‡e m¤úvw`Z nq, hv mKj Dcv`v‡bi wbiew”Qbœ 
Kg©¶gZv wbwðZ K‡i|

i¶Yv‡e¶Y n‡jv AeKvVv‡gv, KviLvbv, hš¿cvwZ Ges miÄvg¸wj‡K m‡e©vËg Kg©¶g Ae¯’vq eRvq ivLvi cÖwµqv| 
G‡Z ÎæwU ev weKj nIqvi m¤¢vebv Gov‡Z cÖwZ‡ivag~jK (wbqwgZ) i¶Yv‡e¶Y AšÍf‚©³ _v‡K Ges AcÖZ¨vwkZ 
e¨_©Zv †gvKv‡ejvq ms‡kvabg~jK i¶Yv‡e¶Y AšÍfz©³ _v‡K| Z‡e, eo ai‡bi cÖwZ¯’vcb ev ÎæwU ms‡kvab 
mvaviYZ cÖwZ‡ivag~jK i¶Yv‡e¶‡Yi AvIZvq c‡o bv|

A‡bK †cŠimfvq, cwiPvjb I i¶Yv‡e¶‡Yi cÖwZ Ach©vß g‡bv‡hv‡Mi Kvi‡Y wm‡÷‡gi e¨_©Zv †`Lv w`‡q _v‡K, 
hvi d‡j AeKvVv‡gvi Avqyy®‹vj n«vm cvq Ges AKv‡jB cÖwZ¯’vc‡bi KvR cÖ‡qvRb n‡q c‡o, hvi d‡j D‡jøL‡hvM¨ 
Avw_©K ¶wZ nq| cvwb mieivn AeKvVv‡gv‡Z h‡_ó wewb‡qvM m‡Ë¡I, Ach©vß cwiPvjbv I i¶Yv‡e¶Y cÖvqkB 
RbM‡Yi Kv‡Q Kvw�ÿZ cwi‡lev †cŠu‡Q w`‡Z evavMÖ¯Í nq| ZvB, knivÂ‡j cvwb mieivn e¨e¯’vi Kvh©KvwiZv Ges 
`¶Zv eRvq ivLvi Rb¨ GKwU KvVv‡gvMZ Ges mwµq cwiPvjb I i¶Yv‡e¶Y c×wZ wbwðZ Kiv AZ¨šÍ Acwinvh©| 

†h mKj g~j KviY ̀ ye©j cwiPvjbv I i¶Yv‡e¶Y (O&M) Gi Rb¨ Ae`vb iv‡L Zv wbgœiƒcfv‡e wPwýZ Kiv n‡q‡Q:

•	 A_©, miÄvg, DcKi‡Yi Afve Ges cwiPvjbv I i¶Yv‡e¶‡Yi Ach©vß Z_¨; 

•	 Abychy³ wm‡÷g wWRvBb Ges Ach©vß KvwiMwi `¶Zv; 

•	 GKB `vwqZ¡ GKvwaK ms¯’v cvjb Kiv; 

•	 O&M-Kv‡Ri Rb¨ cwiPvjb Kg©xi Afve; 

•	 A‰ea cvwbi jvBb, D”Pnv‡i AcPq Ges wgUviwenxb ms‡hvM; 

•	 Kg©x‡`i Ach©vß cÖwk¶Y; 

•	 K¨vwiqvi cwiKíbvq i¶Yv‡e¶‡Yi Kv‡Ri cÖwZ Kg AvMÖn; 

•	 Kg©¶gZv g~j¨vqb Ges wbqwgZ ch©‡e¶‡Yi Afve; 

•	 cÖwZ‡ivag~jK i¶Yv‡e¶‡Yi Dci Kg †Rvi †`Iqv; 

•	 O&M-Gi g¨vbyqv‡ji Afve;

•	 gvwjKvbv Ges Revew`wnZvi Afve;

•	 †cŠi KZ©…c¶ KZ©…K cwi‡lev wbwðZ Ki‡b Abxnv; 

•	 wi‡qj UvBg G gvVch©v‡qi Z‡_¨i Afve, BZ¨vw`|

AZGe, cvwb mieivn ¯‹x‡gi cwiPvjbv I e¨e¯’vcbvi Rb¨ GKwU wbw`©ó †m±i bxwZgvjv I AvBwb KvVv‡gv _vKv 
`iKvi Ges †mB mv‡_ `vwqZ¡ I Av‡`‡ki GKwU ¯úó mxgv‡iLv wba©viY Kiv cÖ‡qvRb|
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evsjv‡`‡k knivÂ‡ji cvwb mieiv‡ni cwiPvjbv I iÿYv‡eÿ‡Yi mvgwMÖK cwiw¯’wZ m¤ú‡K © ms‡kvwaZ †m±i 
Dbœqb cwiKíbv (SDP) 2026-2040 †Z wb‡¤œv³ fv‡e eY©bv Kiv n‡q‡Q :-

1wmwU K‡c©v‡ikb Ges †cŠimfv¸wj‡Z, cvwb mieivn e¨e¯’vi ch©vqµwgK i¶Yv‡e¶Y (periodic maintenance) 

KLbI KLbI mwVKfv‡e Kiv nq bv| ch©vqµwgK i¶Yv‡e¶‡Yi Rb¨ wm‡÷‡gi wbqwgZ cwi`k©b, wj‡KR 
mbv³KiY Ges `ªæZ †givgZ, cvBcjvBb wdwUs Ges Ab¨vb¨ hš¿vsk i¶Yv‡e¶Y Ges cÖwZ¯’vcb, cvBcjvBb 
wbqwgZ d¬vwks Ges Drcv`K bjK‚c¸wji cybiæ¾xweZKiY cÖ‡qvRb| mwVK i¶Yv‡e¶‡Yi Afv‡e, e¨e¯’v¸wj 
`ªæZ bó n‡q hvq| AwfÁZv †_‡K †`Lv †M‡Q †h, Dbœqb KvR †kl nIqvi K‡qK eQ‡ii g‡a¨ wKQy e¨e¯’v 
cwiZ¨³ n‡q c‡o KviY Drcv`K bjK‚c¸wj KvR Ki‡Z cv‡iwb Ges cvBcjvBb¸wj wjK Ki‡Z ïiæ K‡i 
BZ¨vw`| wKQy †¶‡Î, `¶ Rbe‡ji Afve Ges Ab¨vb¨ Kvi‡Y KZ©…c¶ weøwPs cvDWvi ev †K¬vwib w`‡q cvwb 
RxevYygy³ Kivi w`‡K g‡bv‡hvM †`q bv| cvwb mieivn cwi‡lev¸wj‡Z MÖvnK †mev cÖvq Abycw¯’Z|

A‡bK †cŠimfvq, w`‡bi gvÎ K‡qK N›Uv cvwb mieivn Kiv nq, d‡j mieivn bv _vKvKvjxb mg‡q cvBcjvB‡b 
Pvc Kg _v‡K| cvBcjvB‡b Kg Pv‡ci Kvi‡Y `~wlZ c`v_© wj‡KR w`‡q cvB‡c cÖ‡ek Ki‡Z my‡hvM cvq| 
dj¯îƒc, cvwb `~wlZ nq, hvi d‡j ¸YMZgvb Lvivc nq Ges ¯^v¯’¨ SzuwK ˆZwi nq| Z‡e, †cŠimfvi mswkøó 
Kg©x‡`i cÖwk¶Y cÖ`v‡bi Rb¨ wWwcGBPB GKwU cÖ‡Póv Pvjv‡”Q, hv‡Z MÖvnK‡`i Awf‡hvM †iKW© Kiv Ges 
Zv‡Z mvov †`Iqvi Rb¨ e¨e¯’v ˆZwi Kiv hvq| Pvwn`v e¨e¯’vcbvi (demand management) Abycw¯’wZ eZ©gvb 
e¨e¯’v¸wji cwiPvjbvi cÖavb AšÍivq| 

†ewkifvM †cŠimfvq cvwbi wgUvi †bB| d‡j, cvwb e¨env‡ii cwigvY cvwbi `v‡gi Dci wbf©i K‡i bv eis 
cvwb mieiv‡ni cÖvc¨Zvi Dci wbf©i K‡i| A‡bK †¶‡Î AmveavbZvi Kvi‡Y mieiv‡ni mgq cvwb Aev‡a 
cÖevwnZ n‡Z †`Iqvi d‡j e¨enviKvix ch©v‡q cÖPzi cwigv‡Y cvwb AcPq nq|

AZGe GUv ¯úó †h, wbqwgZ O&M Gi gva¨‡g Ównmve ewnf‚©Z cvwbÓ (UFW)/ÓivR¯^ ewnf‚©Z cvwbÓ (NRW) wbqš¿Y 
Kiv hv‡e Ges cwigvYMZ cvwbi e¨envi (Volumetric Water Consumption) Gi c×wZ cÖeZ©b (wb‡¤œ eY©bv Kiv 
n‡q‡Q) Kiv n‡j Zv cvwbi AcPq n«vm cv‡e| GB wbqwgZ O&M cvwb mieivn e¨e¯’v‡K Av‡iv †UKmB Ges ivR¯^ 
Avq e„w×‡Z mnvqZv Ki‡e|

1.2.1 Òwnmve ewnf‚©Z cvwbÓ (UFW)/ ÒivR¯^ ewnf‚©Z cvwbÓ (NRW)

†cŠimfvi cvwb mieivn e¨e¯’vi †UKmBq‡Z¡i †¶‡Î wnmve ewnf‚©Z cvwb (UFW)/ivR¯^ ewnf‚©Z cvwb (NRW) 
¸iæZ¡c~Y© f‚wgKv cvjb K‡i| hw` cÖwZw`b cÖPzi cwigv‡Y cwi‡kvwaZ/cÖwµqvRvZ cvwb AcPq nq, Zvn‡j mvaviYZ 
Li‡Pi fvimvg¨ eRvq ivLvi Rb¨ MÖvn‡Ki Dci AwZwi³ Li‡Pi †evSv Pvwc‡q †`Iqv nq| wnmve ewnf‚©Z cvwb 
(UFW) Ges ivR¯^ ewnf‚©Z cvwb (NRW) DfqB cvwb weZiY e¨e¯’vi g‡a¨ cvwbi AcPq Gi mv‡_ m¤úwK©Z| Z‡e 
Zv‡`i cwiwa Ges cwifvlvq mvgvb¨ cv_©K¨ i‡q‡Q| UFW GKwU cyiv‡bv kã, GwU Drcvw`Z ev µqK…Z cvwb Ges 
MÖvnK‡`i wej Gi cwigv‡Yi g‡a¨ cv_©K¨‡K cÖKvk K‡i| Gi g‡a¨ †fŠZ AcPq Ges Av‡cwÿK AcPq AšÍfz©³| 
NRW GKwU mgv_©K kã, GwU cvwbi Ggb wnmve eySvq hv mieiv‡ni ci AcPq nq, wKš‘ MÖvnK‡`i we‡j AšÍf‚©³ 
Kiv nq bv| †hgb, †fŠZ AcPq (wj‡KR) Ges Av‡cwÿK AcPq (cvwb Pzwi, wgUv‡ii fzj) Dfq‡KB AšÍfz©³ 
K‡i| Z‡e wej Kiv nq bv Ggb cvwb mieivn †hgb AwMœwbe©vcY Ges webvg~‡j¨ cvwb (†hgb iv¯Ívi nvBWª¨v›U, ag©xq 
¯’vb BZ¨vw`) weZi‡Yi g‡Zv ˆea (Aby‡gvw`Z) cvwbi cwigvY GB AcPq †_‡K ev` †`Iqv nq| 

1 Draft SDP-2026-2040 page 41-42
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AZGe, UFW/NRW-Gi `ywU Ask i‡q‡Q: (K) cvBc †_‡K wj‡KR nIqvi Kvi‡Y †fŠZ AcPq, Ges (L) A‰ea 
ms‡hvM Ges cvwbi wgUv‡ii wbeÜb bv nIqvi Kvi‡Y cÖkvmwbK AcPq| cvwb mieivn e¨e¯’vi Avw_©K Ae¯’v DbœZ 
Ki‡Z Ges ỳj©f cvwb m¤ú` msi¶‡Yi Rb¨ UFW/NRW Kgv‡bvi KvRwU GKwU ¸iæZ¡c~Y© c`‡¶c| mycwiPvwjZ 
cvwb mieivn e¨e¯’vq UFW/NRW 15-20% Gi g‡a¨ _vKv evÂbxq| Z‡e Gi m‡e©vËg cwigvY cwiw¯’wZi Dci 
wbf©i K‡i, we‡kl K‡i evé cvwb mieiv‡ni †ÿ‡Î cwiewZ©Z nIqv DwPZ| kn‡ii cvwb mieivn e¨e¯’vi wbqwgZ 
O&M-Gi gva¨‡g GwU AR©b Kiv †h‡Z cv‡i|

evsjv‡`‡k Abygvb Kiv nq †h, weZiY e¨e¯’vq †gvU mieiv‡ni 20% †_‡K 50% cvwbi AcPq nq| weZiY 
e¨e¯’v Ges M„n ms‡hv‡M me©vwaK wj‡KR N‡U| GQvovI, Drm, mÂvjb e¨e¯’v, †kvabvMvi Ges cwi‡lev (service) 
Rjvav‡iI AcPq nq, hv †gvU Drcv`‡bi AviI 10% †_‡K 20% †hvM Ki‡Z cv‡i| c~‡e© D‡jøL Kiv n‡q‡Q †h, 
†ewkifvM †cŠimfvq cvwb mieivn †_‡g †_‡g (mieiv‡ni mgq 6 †_‡K 18 N›Uv) cÖ`vb Kiv nq| mieivn bv _
vKvKvjxb mg‡q, hLb wm‡÷gwU Pv‡ci g‡a¨ _v‡K bv ZLb wj‡KR c‡q‡›Ui gva¨‡g ewnivMZ `~lY wm‡÷‡g cÖ‡ek 
Ki‡Z cv‡i, hv ¯^v‡¯’¨i Rb¨ SzuwKi KviY n‡Z cv‡i| AZGe, wbqwgZfv‡e AcPq, wj‡KR Ges cÖwZ‡ivag~jK 
i¶Yv‡e¶‡Yi Rb¨ GKwU myôy c×wZ (systematic approach) cwiPvjbv I i¶Yv‡e¶‡Yi GKwU Awe‡”Q`¨ Ask 
nIqv DwPZ| GwU h‡_ó cwigv‡Y cvwb mvkÖq Ki‡e, m¤¢ve¨ `~lY †iva Ki‡e Ges weZiY e¨e¯’vq cvwbi Pvc e„w× 
Ki‡e| GQvovI, GwU ivR¯^ Avq e„w× K‡i wm‡÷g¸wj‡K ¯̂qsm¤ú~Y© K‡i Zzj‡e|

UFW/NRW Gi wel‡q we¯ÍvwiZfv‡e g¨vbyqv‡ji mswkøó Aa¨v‡q eY©bv Kiv n‡q‡Q|

1.2.2 cwigvYMZ cvwbi e¨envi (Volumetric Water Consumption)

cvwbi wgUv‡ii ga¨ w`‡q cÖevwnZ cvwbi mwVK cwigvY wba©viY Kivi Dci wfwË K‡i cwigvYMZ cvwbi e¨env‡ii 
(Volumetric Water Consumption) bxwZwU ˆZwi Kiv n‡q‡Q| Gi A_© nj UFW/NRW Kgv‡Z Ges ivR¯^ Avq 
evov‡Z mwVK c×wZ n‡jv weZiY Ges mvwf©m cvBcjvB‡b cvwbi wgUvwis wm‡÷g Pvjy Kiv| wgUvwis wm‡÷‡gi `ywU 
myweav i‡q‡Q: 1) GwU AcPq Kwg‡q †`q, Ges 2) GwU cvwbi Avw_©K g~j¨ msiÿY K‡i| Ab¨w`‡K, Lvbv wfwËK 
wbw`©ó U¨vwid Av`vq e¨e¯’vq, e¨env‡ii Rb¨ cvwbi cwigv‡Yi †KvbI mxgve×Zv †bB Ges cvwb Ae¨env‡ii mg‡q 
cvwbi U¨vc w`‡q AcPq Ges wj‡KR n‡”Q wKbv Zv wb‡q gvbyl wPwšÍZ bq|

evsjv‡`‡k, A‡bK eo kn‡i, Mvn©¯’¨ Ges evé cvwbi wgUvi mieivn Kiv nq| Z‡e, eQ‡ii ci eQi a‡i †`Lv 
†M‡Q †h, †ewkifvM ¯’vwcZ wgUvi¸wj wb¤œgv‡bi, AcÖ‡qvRbxq cwiPvjbv Ges Ace¨env‡ii Kvi‡Y A‡K‡Rv n‡q 
c‡o Av‡Q| KLbI KLbI evwoi gvwjK‡`i Øviv wgUvi¸wj †Ugcvwis Kivi welqwU j¶¨ Kiv †M‡Q| Kvh©Ki 
wgUv‡ii Afv‡e, e¨eüZ cvwbi Rb¨ wej cÖvqkB Mo wfwË‡Z ev d¬¨vU †i‡Ui (Lvbv wfwËK U¨vwid) wfwË‡Z wba©viY 
Kiv nq| GB †¶‡Î B‡jKU«wbK wgUvi e¨envi Kiv DwPZ| cvwb mieiv‡n wgUvwis wm‡÷g Gi wel‡q g¨vbyqvjwUi 
mswkøó Aa¨v‡q eY©bv Kiv n‡q‡Q|

1.2.3 cwiPvjbv I iÿYv‡eÿ‡Yi P¨v‡jÄ mg~n

1.2.3.1 cwiPvjbv I iÿYv‡eÿ‡Yi cÖavb P¨v‡jÄ mg~n

cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶‡Yi †¶‡Î KvwiMwi mgm¨v †_‡K ïiæ K‡i Avw_©K mxgve×Zv ch©šÍ †ek 
wKQy P¨v‡jÄ i‡q‡Q| Gi g‡a¨ K‡qKwU nj:

1) cyivZb AeKvVv‡gv, hvi Kvh©Ki cwiPvjbv wbwðZ Kivi Rb¨ µgvMZ †givgZ I i¶Yv‡e¶‡Yi 
cÖ‡qvRb nq;

2) RwUj cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ `¶ Kg©xi cÖvc¨Zv wbwðZ bv Kiv Ges

3) gvwjKvbv, Revew`wnZv, `¶ e¨e¯’vcbv Ges Avw_©K ¯’vwqZ¡ Gi Afve|
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GB P¨v‡jÄ¸wj †gvKv‡ejv Kivi Rb¨ GKwU mgwš^Z c×wZi cÖ‡qvRb hvi g‡a¨ Kvh©Ki cwiKíbv, ch©vß wewb‡qvM 
Ges KvwiMwifv‡e cÖwkw¶Z I `¶ Kg©xevwnbx AšÍfz©³ _v‡K| cvkvcvwk `xN©‡gqvv`x Rjevqyy-mnbxq cvwb mieivn 
e¨e¯’v wbwðZ Kivi Rb¨ †UKmB Abykxjb MÖnY Kiv nq|

1.2.3.2 Rjevqy cwieZ©‡bi Kvi‡b cwiPvjbv I iÿYv‡eÿ‡Yi cÖavb P¨v‡jÄ mg~n

Rjevqyy cwieZ©‡bi Kvi‡b evsjv‡`‡k cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶‡Yi †¶‡Î 
D‡jøL‡hvM¨ P¨v‡jÄ ˆZwi n‡”Q| DcK‚jxq AÂ‡j jeYv³Zv e„w×, eb¨v Ges Livi Kvi‡b cvwbi ¸YMZgvb, 
AeKvVv‡gv Ges m¤ú` e¨e¯’vcbvi Dci cÖfve †dj‡Q| d‡j mnbxq gvÎvq GB cÖfve Awf‡hvR‡bi (adaptation)
e¨e¯’v MÖnY Ki‡Z n‡”Q| Gi wKQy ˆewkó¨ wbgœiƒc:

•	 Rjevqyy cwieZ©b e„wócv‡Zi aiY Ges cvwbPµ‡K cwieZ©b K‡i, hvi d‡j eb¨v Ges Liv DfqB e„w× 
cvq, G‡Z K‡i avivevwnK cvwb mieivn eRvq ivLv KwVb n‡q c‡o;

•	 DcK‚jxq f‚wg¶q, jeYv³Zv e„w× Ges Pig AvenvIqvi cwieZ©b cvwbi AeKvVv‡gvi ¶wZ K‡i, hvi 
Rb¨ e¨qeûj †givgZ Ges Dbœq‡bi cÖ‡qvRb nq;

•	 Rjevqyy-m¤úwK©Z Kvi‡b cvwb mieivn e¨e¯’vi cvwb cwi‡kvab, we`y¨r Ges †givgZ LiPmn cwiPvjb 
e¨q e„w× Ki‡Z cv‡i;

•	 Rjevqyy cwieZ©‡bi cÖfv‡ei Kvi‡Y cvBcjvB‡b jeYv³Zv, cwj Rgv Ges ¶q (corrosion) e„w×‡Z 
i¶Yv‡e¶‡Yi Pvwn`v evwo‡q Zzj‡Z cv‡i|

dj¯^iƒc, wbgœwjwLZ Awf‡hvRb(adaptation) Ges mnbkxj (resilience) e¨e¯’v¸wj cÖ‡qvRb:

•	 eb¨v Ges jeYv³ cvwbi AbycÖ‡ek mn¨ Kivi Rb¨ Rjevqyy-mnbkxj bKkv mn cvBcjvBb, †kvabvMvi 
Ges cvw¤ús †÷kb¸wj‡K kw³kvjx Kiv;

•	 jeYv³Zv Ges Ab¨vb¨ `~lY Acmvi‡Yi Rb¨ cvwb cwi‡kvab cÖhyw³ e¨envi K‡i wbivc` Lvevi cvwb 
wbwðZ Kiv;

•	 e„wói cvwb msMÖ‡ni g‡Zv weKí cvwbi Drm AbymÜvb Kiv Ges cwi‡kva‡bi c‡i cvBcevwnZ cvwb 
mieivn e¨e¯’vq †m¸wj‡K GKxf‚Z Kiv;

•	 Rjevqyy cwieZ©‡bi cÖfve we‡ePbv K‡i cvwb eivÏ, gRyZ Ges weZiY Gi Rb¨ wbivc` cvwb cwiKíbv 
(WSP) ˆZwi Ges ev¯Íevqb Kiv;

•	 Rjevqyy cwieZ©‡bi cÖfve m¤ú‡K © RbM‡Yi g‡a¨ m‡PZbZv e„w× Ges cvwb e¨envi Ges msi¶‡Y 
`vwqZ¡kxj n‡Z DrmvwnZ Kiv;

•	 MÖnbkxj Ae¯’v ˆZwii Rb¨ me‡P‡q Kvh©Ki †KŠkj¸wj‡K AMÖvwaKvi †`Iqvi Rb¨ gvbvbmB wewb‡qv‡Mi 
Rb¨ Avw_©K †cvU©‡dvwjI ˆZwi Kiv|

AZGe, Rjevqyy cwieZ©b evsjv‡`‡ki cvBcevwnZ cvwb mieivn e¨e¯’vi Rb¨ GKwU eo ûgwK| d‡j, Awf‡hvRb 
I mnbkxjZvi Rb¨ GKwU mwµq Ges mgwš^Z c×wZi cÖ‡qvRb| Dchy³ Awf‡hvRb e¨e¯’v ev¯Íevqb, mnbkxj 
AeKvVv‡gv‡Z wewb‡qvM Ges cvwb e¨e¯’vcbvi e¨envi kw³kvjx K‡i GB c×wZ ev¯Íevqb Kiv hvq| hvi d‡j, 
evsjv‡`k cwiewZ©Z Rjevqyy cwiw¯’wZi gy‡LvgywL n‡q Zvi cvBcevwnZ cvwb mieivn e¨e¯’vi ̄ ’vwqZ¡ Ges wbf©i‡hvM¨Zv 
e„w× Ki‡e|
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evsjv‡`‡k cvBcjvB‡bi gva¨‡g cvwb mieivn cÖKímg~‡ni Rb¨ cwi‡ek Awa`ßi (DoE) n‡Z cwi‡ekMZ 
QvocÎ MÖnY eva¨Zvg~jK K‡i _v‡K| m¤¢ve¨ cwi‡ekMZ cÖfv‡ei Kvi‡Y Gme cÖKí‡K cÖvqkB †iW K¨vUvMwi 
wn‡m‡e †kÖwYe× Kiv nq, hvi d‡j GKwU cwi‡ekMZ cÖfve g~j¨vqb (Environmental Impact Assessment – 

EIA) A_ev cÖv_wgK cwi‡ekMZ cix¶v (Initial Environmental Examination – IEE) m¤úv`b Kiv cÖ‡qvRb nq| 
cvBcjvB‡bi gva¨‡g cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶Y (O&M) cÖavbZ cvwb gvb wbqš¿Y, †UKmB 
Drm †_‡K cvwb msMÖn, cvBcjvB‡bi ALÛZv (integrity) eRvq ivLv Ges kã I ayjvevwji g‡Zv cwi‡ekMZ 
cÖfve cÖkg‡bi Dci ¸iæZ¡ †`q| G cÖm‡½ cwi‡ek msiÿY iæj-1997 nvjbvMv` 2023 (ECR-1997 updated 

2023) Abyhvqx cwi‡ek Awa`ßi KZ©…K wba©vwiZ cwi‡ekMZ cÖfve msµvšÍ cÖ‡UvKj AbymiY Kiv DwPZ (m~Î: DoE 
I‡qemvBU www.doe.gov.bd)|

1.2.4 ¯‹vWv wm‡÷g

cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶‡Yi wewfbœ P¨v‡jÄ †gvKv‡ejv Kivi Rb¨ GKwU AvaywbK Dcvq n‡jv 
SCADA-‡K wm‡÷‡g Pvjy Kiv| evsjv‡`‡k †cŠimfv cvwb mieiv‡ni `…wó‡KvY †_‡K, SCADA GLbI GKwU D”P 
ch©v‡qi cÖhyw³| GwU Pvjy Kivi c~e©kZ© n‡jv wm‡÷‡g 24 N›Uv cvwb mieivn _vKv Ges wm‡÷g cwiPvjbvi Rb¨ 
GK `j cÖwkw¶Z Kg©xi Dcw¯’wZ| GB g¨vbyqv‡ji GB As‡k ïaygvÎ GKwU †idv‡iÝ wnmv‡e SCADA-‡K eY©bv 
Kiv n‡q‡Q|

SCADA Kx
mycvifvBRvwi K‡›U«vj A¨vÛ †WUv A¨vKzBwRkb (SCADA) wm‡÷g n‡jv GKwU Kw¤úDUvi-wfwËK wkí wbqš¿Y 
e¨e¯’v hv wi‡qj-UvB‡g wkí Gi wewfbœ cÖ‡m‡mi ch©‡e¶Y Ges wbqš¿Y K‡i| GUv e„nr cwim‡i, †fŠ‡MvwjKfv‡e we¯Í…
…Z Kg©Kv‡Û e¨eüZ nq| SCADA wi‡qj-UvBg †WUv msMÖn Ges we‡kølY Kivi Rb¨ md&UIq¨vi Ges nvW©Iq¨vi‡K 
GKwÎZ K‡i| GUvi gva¨‡g Gi e¨enviKvixMY `~i †_‡K ev KvQ †_‡K ¸iæZ¡c~Y© AeKvVv‡gv Ges miÄvg wbqš¿Y 
ev cwiPvjbv Ki‡Z cv‡i| 

cvwb mieivn wk‡í, SCADA cvwb †kvabvMvi Ges weZiY e¨e¯’vq cv¤ú, fvj&f Ges ivmvqwbK †kvabvMvi 
wbqš¿‡Yi Rb¨ KvR K‡i hv‡Z cvwbi ¸YMZgvb wbwðZ Kiv hvq Ges Rjvav‡ii cvwbi ¯Íi cwigvc Kiv hvq|

SCADA wm‡÷g Kxfv‡e KvR K‡i
GKwU SCADA wm‡÷g cø¨v‡›Ui †g‡S‡Z _vKv wWfvBm¸wj †_‡K †WUv msMÖn K‡i Ges MÖvwdK¨vj BDRvi 
B›Uvi‡d‡mi gva¨‡g Acv‡iUi‡`i Kv‡Q Zv Dc¯’vcb K‡i| GwU cø¨v›U Acv‡ik‡bi GKwU D”P-¯Í‡ii, †K››`ªxf‚Z 
…̀k¨ cÖ`vb K‡i| wm‡÷gwU PviwU cÖavb KvR m¤úv`b K‡i: 

•	 †WUv msMÖn: †mÝi Ges wbqš¿Y wi‡j wk‡íi hš¿vsk †_‡K †WUv msMÖn K‡i, †hgb: cvwb mieiv‡ni nvi, 
cvwbi Pvc, ZvcgvÎv, cvwbi ¸YMZgvb (wcGBP, Uvwe©wWwU BZ¨vw`), †fv‡ëR Ges Kv‡i›U; 

•	 †bUIqvK©hy³ †WUv †hvMv‡hvM: GwU GKwU †hvMv‡hvM †bUIqvK© hv †K›`ªxq wbqš¿Y e¨e¯’v Ges wdì 
wWfvBm¸wji g‡a¨ †WUv †cÖiY K‡i| GwU B_vi‡b‡Ui g‡Zv Zvihy³ ms‡hvM ev †iwWI Ges †mjyjvi 
†bUIqv‡K©i g‡Zv Zviwenxb c×wZ n‡Z cv‡i;

•	 †WUv Dc¯’vcbv: GwU †WUv cÖwµqvRvZ I di‡gU K‡i| GKwU wnDg¨vb-‡gwkb B›Uvi‡dm (HMI) Gi 
gva¨‡g Acv‡iUi‡`i Kv‡Q cÖ`k©‡bi Rb¨ GB di‡gU Kiv nq| G¸wj PvU©, WvqvMÖvg Ges W¨vk‡ev‡W©i 
AvKv‡i Kiv nq;

•	 wbqš¿Y: Acv‡iUiiv HMI e¨envi K‡i cÖ‡mm c¨vivwgUvi¸wj mwVK Kivi Rb¨ KgvÛ cvVv‡Z cv‡i Ges 
wm‡÷gwU‡K ¯^qswµqfv‡e A¯v̂fvweK cwiw¯’wZ‡Z cÖwZwµqv Rvbv‡Z †cÖvMÖvg Ki‡Z cv‡i|
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g~j Dcv`vb mg~n
GKwU SCADA wm‡÷g †ek K‡qKwU mgwš^Z nvW©Iq¨vi Ges md&UIq¨vi Dcv`v‡bi mgš^‡q MwVZ:

•	 wdì wWfvBm: G¸wj n‡jv hš¿, †mÝi Ges A¨vKPz‡qUi hv mivmwi †fŠZ   cÖwµqvi mv‡_ †hvMv‡hvM K‡i| 
G¸wj ZvcgvÎv Ges cvwbi Pv‡ci g‡Zv cwieZ©bkxj c¨vivwgUvi¸wj cwigvc I wbqš¿Y K‡i Ges fvj&f 
†Lvjv I eÜ Kivi KvR K‡i; 

•	 †cÖvMÖv‡gej jwRK K‡›U«vjvi (PLC) Ges wi‡gvU Uvwg©bvj BDwbU (RTU): G¸wj gvB‡µvKw¤úDUvi hv 
wdì wWfvBm †_‡K †WUv msMÖ‡ni Rb¨ †jvKvj Kv‡jK&kb c‡q›U wnmv‡e KvR K‡i| G¸wj †ewmK K‡›Uªvj 
jwRK Kvh©Ki Kivi Rb¨ Ges †WUv †K›`ªxq ZË¡eveavb e¨e¯’vq †diZ cvVv‡bvi Rb¨ †cÖvMÖvg Kiv nq;

•	 mycvifvBRwi Kw¤úDUvi mg~n: G¸wj †K›`ªxq wbqš¿Y nv‡e Aew¯’Z, GB mvf©vi¸wj PLC Ges RTU †_‡K 
†WUv msMÖn Ges cÖwµqvRvZ K‡i| Zviv SCADA md&UIq¨vi Pvjvq, HMI cwiPvjbv K‡i Ges wbqš¿Y 
KgvÛ Rvwi K‡i;

•	 wnDg¨vb-‡gwkb B›Uvi‡dm (HMI): GwU n‡jv md&UIq¨vi Ges nvW©Iq¨vi B›Uvi‡dm hv gvbe Acv‡iUi‡`i 
SCADA wm‡÷‡gi mv‡_ †hvMv‡hvM Ki‡Z †`q| GwU GKwU MÖvwdKvj di‡g‡U cÖ‡mm †WUv cÖ`k©b K‡i 
Ges Acv‡iUi‡`i cÖ‡mm A¨vKkb ¸wj G¨WRvó ev IfviivBW Kivi Rb¨ ÿgZv cÖ`vb K‡i; 

•	 †hvMv‡hvM AeKvVv‡gv: GwU Ggb GKwU †bUIqvK© hv SCADA wm‡÷‡gi mg¯Í Dcv`vb‡K mshy³ K‡i, hv 
†WUv cÖevn Ges wbqš¿Y KgvÛ¸wj‡K m¶g K‡i|

 
wPÎ 1.2 SCADA Gi cÖavb Dcv`vb mg~n
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SCADA wm‡÷‡gi myweav
SCADA wm‡÷g¸wj A‡bK myweav cÖ`vb K‡i, †hgb: 

•	 †¯‹‡jwewjwU

•	 wi‡qj-UvBg ch©‡e¶Y Ges wbqš¿Y

•	 A‡Uv‡gkb

•	 `~ieZ©x A¨v‡·m

•	 LiP Ges kw³ n«vm

•	 wbivcËv

•	 `¶Zv

•	 WvDbUvBg n«vm

SCADA wbivcËv
SCADA wm‡÷g¸wj mvBevi-Avµg‡Yi g‡Zv wbivcËv ûgwKi Rb¨ SzuwKc~Y©, hvi D‡jøL‡hvM¨ cwiYwZ n‡Z cv‡i, 
D`vniY¯îƒc, wkí cÖwµqvi Dci wbqš¿Y nviv‡bv, cwi‡lev e¨vnZ nIqv Ges GgbwK miÄv‡gi †fŠZ ¶wZ mvab|

1.2.5 cvBcevwnZ cvwb mieiv‡ni cwiPvjbv I iÿYv‡eÿ‡Yi AvBwb KvVv‡gv

cvwb mieivn e¨e¯’v, cwiPvjbv I i¶Yv‡e¶Y Ges ch©‡e¶Y I bRi`vwii mv‡_ m¤úwK©Z wewfbœ AvBb, bxwZ, 
†KŠkj Ges cwiKíbv/wb‡`©wkKv i‡q‡Q| cÖvmw½K AvBwb bw_¸wj wbgœiƒc:

AvBb:

•	 evsjv‡`k cwi‡ek msi¶Y AvBb 1995, 2023 mv‡j ms‡kvwaZ

•	 ¯’vbxq miKvi (wmwU K‡c©v‡ikb) AvBb 2009 

•	 †cŠimfv AvBb 2009

•	 ¯’vbxq miKvi (†cŠimfv) AvBb 2010

•	 evsjv‡`k cvwb AvBb 2013

bxwZ:

•	 wbivc` cvwb I m¨vwb‡Uk‡bi Rb¨ RvZxq bxwZ 1998 (ms‡kvab 2025) (Revised as NP-WASH 2025 

and is under process of approval of the Government –Ref: PSB web site www.psb.gov.bd) 

•	 RvZxq cvwb bxwZ 1999

•	 DcK‚jxq AÂj bxwZ 2005 

†KŠkj:

•	 evsjv‡`‡k cvwb I m¨vwb‡Ukb Lv‡Zi Rb¨ `wi`ª-evÜe †KŠkj 2020

•	 cvwb I m¨vwb‡Uk‡bi Rb¨ RvZxq e¨q Aswk`vwiZ¡ †KŠkj 2010

•	 evsjv‡`‡k `yM©g GjvKvq (kû‡i ew¯Ímn) cvwb I m¨vwb‡Uk‡bi Rb¨ RvZxq †KŠkj 2011
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cwiKíbv/wb‡`©wkKv:

•	 †m±i Dbœqb cwiKíbv (2011-2025) Ges ms‡kvwaZ †m±i Dbœqb cwiKíbv (2026-2040)

•	 †cŠimfv cvwb mieivn e¨e¯’vcbv wb‡`©wkKv-2023 (¯’vbxq miKv‡ii cvwb mieivn wefvM)

†cŠimfv cvwb mieivn e¨e¯’vcbv wb‡`©wkKv-2023 e¨ZxZ, cvwb mieivn‡K cÖfvweZ K‡i Ggb Ab¨vb¨ mKj 
AvBb, bxwZ, †KŠkj Ges cwiKíbv PICMaC-DPHE (ce©-1) Gi Aax‡b cÖ¯‘ZK…Z ÒMÖvgxY I †cŠimfv cvwb 
mieiv‡ni Rb¨ mgwš^Z KvwiMwi MvBWjvBbÓ Gi Ask-1 Gi Aa¨vq 2-G ewY©Z n‡q‡Q| [DPHE †nvg †cR †`Lyb]|

†cŠimfv cvwb mieivn e¨e¯’vcbv wb‡`©wkKv-2023 (LGD)-G D‡jøL Kiv n‡q‡Q †h, †cŠimfv¸wj MÖvnK‡`i 
mv‡_ cvwb ms‡hvM cÖ`vb, U¨vwid Av`vq Ges e‡Kqv Av`vq, ms‡hvM wew”QbœKiY BZ¨vw` AvBb cÖ‡qv‡Mi gva¨‡g 
cvwb mieivn cwiPvjbv Ges i¶Yv‡e¶Y Ki‡e| †cŠimfv¸wj MÖvnK mš‘wói mv‡_ ¸YMZgvb Ges cwigvYI eRvq 
ivL‡e|

1.3 cwiPvjbv I iÿYv‡eÿY g¨vbyqvj Gi cÖ‡qvRbxqZv 

knivÂ‡j Lvevi cvwb cwi‡levi mwVK e¨e¯’vcbvi Rb¨ KvwiMwi mnvqZv cÖ`v‡bi j‡ÿ¨ †cŠimfv cvwb mieivn 
e¨e¯’vi Dci GKwU cwiPvjbv I i¶Yv‡e¶Y (IGÛGg) g¨vbyqvj `xN©w`b a‡i Rb¯^v¯’¨ cÖ‡KŠkj Awa`ß‡ii 
(wWwcGBPB) Rb¨ cÖ‡qvRb wQj| eZ©gv‡b, evsjv‡`‡ki Lvevi cvwb mieivn e¨e¯’vi Rb¨ Dchy³ I gvbm¤§Z 
GKwU KvwiMwi g¨vbyqvvj †bB| GB g¨vbyqvjwU wWwcGBPBÕi Kg©x‡`i Ges †cŠimfv KZ©…c‡¶i Rb¨ Zv‡`i ¯’vbxq 
Pvwn`v, wm‡÷‡gi AvKvi Ges cwiPvjbv ¶gZv Abymv‡i KvVv‡gvMZ IGÛGg †cÖvMÖvg ̂ Zwii Rb¨ GKwU MvBWjvBb 
wnmv‡e KvR K‡i †mB k~b¨Zv c~iY Ki‡e|

GB g¨vbyqvjwU knivÂ‡ji cvwb mieivn e¨e¯’v cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ `vwqZcÖvß wWwcGBPBÕi gvV 
ch©v‡qi Kg©x‡`i KvwiMwi, cwiPvjbvMZ Ges e¨e¯’vcbvMZ `¶Zv e„w×i Rb¨ ˆZwi Kiv n‡q‡Q| GB g¨vbyqvjwU 
AbymiY K‡i, †cŠimfvmg~n †UKmB Ges cwi‡ekMZ `vwqZ¡‡eva‡K DrmvwnZ Kivi cvkvcvwk wbivc`, wbf©i‡hvM¨ 
Ges mvkÖqx g~‡j¨i Lvevi cvwbi wbiew”Qbœ mieivn wbwðZ Ki‡Z cvi‡e| GB g¨vbyqvjwU‡Z ewY©Z c×wZ¸wj 
Kvh©Ki IGÛGg-Gi Rb¨ GKwU KvVv‡gv cÖ`vb K‡i, Z‡e †cŠimfvmg~n‡K Zv‡`i we`¨gvb e¨e¯’vi cy�Lvbycy�L 
g~j¨vq‡bi wfwË‡Z Zv‡`i wbw`©ó AeKvVv‡gv, Avw_©K ¶gZv Ges cwi‡levi Pvwn`vi mv‡_ Lvc LvB‰q wb‡Z n‡e|

GKwU myMwVZ IGÛGg †KŠk‡j wbgœwjwLZ g~j Dcv`vb¸wj AšÍfz©³ Kiv DwPZ:

1. wbivc` cvwb cwiKíbv (WSPs) SzuwK g~j¨vqb Ges mwµq e¨e¯’vcbvi gva¨‡g cvwbi ¸YMZgvb wbwðZ Kiv; 
(AbyMÖn K‡i ÓMÖvgxY I †cŠimfv cvwb mieiv‡ni m¤̂wbœZ KvwiMwi MvBWjvBbÓ Gi Ask-3 Aa¨vq-2 Ówbivc` 
cvwb cwiKíbv cÖYq‡b mnvqZv cÖ`vbÓ AskwU †`Lyb) (DPHE-HP)|

2. ÷¨vÛvW © Acv‡iwUs c×wZ (SOPs) evwl©K e¨q Ges ivR¯^ Drm wPwýZ Kivi mgq f‚wgKv, `vwqZ¡ Ges 
cwiPvjbvi mgqm~wP msÁvwqZ Kiv;

3. cwi‡lev Dbœqb cwiKíbv (SIPs) AeKvVv‡gvMZ Dbœqb Ges DbœZ cwi‡lev mieiv‡ni Rb¨ fwel¨‡Zi 
wewb‡qv‡Mi iƒc‡iLv ˆZwi Kiv|
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¯’vbxq Acv‡iUi‡`i wbqwgZ IGÛGg Kv‡Ri wb‡`©kbv †`Iqvi Rb¨ ÷¨vÛvW © Acv‡iwUs c×wZ (SOPs) Acwinvh©, 
hvi g‡a¨ i‡q‡Q:

•	 cvwbi Drm- f‚Mf©¯’ cvwb Ges f‚c„‡ôi cvwb msMÖn e¨e¯’vi mwVK e¨e¯’vcbv;
•	 cwienb Ges cvw¤ús- cv¤ú Ges †gvUi¸wji wbqwgZ cwiPvjbv, cwi`k©b Ges i¶Yv‡e¶Y;
•	 msi¶Y Ges cwi‡kvab- Rjvavi I wdëvi cÖwµqv cwi®‹vi Ges RxevYygy³KiY;

•	 weZiY e¨e¯’v- wj‡KR mbv³KiY, cvBcjvBb i¶Yv‡e¶Y Ges M„n¯’vjx ms‡hvM| 

†UKmB Kvh©µg cwiPvjbvi Rb¨, †cŠimfv¸wj‡K evwl©K ev‡RU msiÿY Ki‡Z n‡e hv cwiPvjbv LiP, ivR¯^ 
Av`vq I Avw_©K ¯’vwq‡Z¡i Rb¨ cÖ‡qvRb| Avw_©K Pvc QvovB cvwb mieivn cwi‡lev eRvq ivLv Ges m¤úªmvi‡Yi 
Rb¨ Kvh©Ki wewjs Ges ivR¯^ e¨e¯’vcbv AZ¨šÍ ¸iæZ¡c~Y©|

Dciš‘, m¶gZv e„w×i Kg©m~wP AZ¨šÍ ¸iæZ¡c~Y©, KviY ¯’vbxq Acv‡iUi‡`i cÖqk:B mxwgZ cÖhyw³MZ `¶Zv Ges 
AwfÁZv _v‡K| Zviv hv‡Z Kvh©Kifv‡e wm‡÷g cwiPvjbv Ki‡Z cv‡i Zv wbwðZ Kivi Rb¨ nv‡Z-Kj‡g cÖwk¶Y, 
mgm¨v mgvav‡b mnvqZv Ges µgvMZ `¶Zv Dbœq‡bi D‡`¨vM cÖ`vb Kiv DwPZ| mwVK cÖwk¶Y Qvov, Acv‡iUiiv 
wbqwgZ i¶Yv‡e¶‡Yi wel‡q mgm¨vq co‡Z cv‡i, hvi d‡j cwi‡lev e¨vnZ n‡Z cv‡i, AKv‡j hš¿cvwZ APj 
n‡Z cv‡i Ges cwiPvjb e¨q e„w× †c‡Z cv‡i|

we‡kl K‡i weZiY e¨e¯’v Ges Dr‡mi wbqwgZ i¶Yv‡e¶‡Yi †¶‡Î, RbM‡Yi f‚wgKv we‡ePbv Kiv DwPZ| m¤¢ve¨ 
`~lY †iva Kivi Rb¨ cvwbi Drm¸wj ch©‡e¶Y ev bRi`vwi Kivi Rb¨ IqvW© ch©v‡q †fv³v †dvivg ¯’vcb Kiv †h‡Z 
cv‡i Ges h_vh_ c`‡¶c MÖn‡Yi Rb¨ †cŠimfv¸wj‡K †fv³v †dvivg n‡Z mgq mgq cÖwZ‡e`b cÖ`vb Kiv DwPZ| 
GKB mv‡_, †dvivg¸wji mnvqZvq cvwb msi¶Y, AcPq †iva, cvwbi ¸YMZgvb, e¨w³MZ ¯^v¯’¨wewa BZ¨vw` wel‡q 
m‡PZbZvg~jK Kg©m~wP ˆZwi Ges ev¯Íevqb Kiv DwPZ| †cŠimfv¸wj‡Z Awf‡hvM/civgk© †mj ¯’vcb Kiv DwPZ 
hv‡Z MÖvnKiv cvwbi wj‡KR Ges AcPq, MÖvn‡Ki c¶ †_‡K Kg cvwbi Pvc, `~lY/wbgœgv‡bi cvwb BZ¨vw` wel‡q 
Awf‡hvM `v‡qi Ki‡Z cv‡i| GKB mv‡_, †cŠimfv KZ©…K cÖvß mg¯Í Awf‡hv‡Mi cÖwZKv‡ii Rb¨ hyw³m½Z mg‡qi 
g‡a¨ mgvavb Kiv DwPZ|

cwi‡k‡l, `¶ I Kvh©Ki IGÛGg Gi Rb¨ GKwU mywbw`©ó e¨e¯’vcbv KvVv‡gv, ¯úó KvwiMwi MvBWjvBb, Avw_©K 
cwiKíbv Ges Pjgvb Kg©x Dbœqb cÖ‡qvRb| GB g¨vbyqvjwU †cŠimfv¸wj‡K Zv‡`i RbM‡Yi Rb¨ wbiew”Qbœ 
Ges D”P ¸YMZgv‡bi Lvevi cvwbi cwi‡lev wbwðZ Kivi Rb¨ c×wZMZ, †UKmB Ges wbf©i‡hvM¨ IGÛGg PP©v 
cÖwZôvq GKwU †idv‡iÝ WKz‡g›U wn‡m‡e KvR Ki‡e|

1.4 g¨vbyqv‡ji e¨envi

wWwcGBPB-Gi Kg©x‡`i cvwb mieivn e¨e¯’vi wewfbœ Dcv`v‡bi IGÛGg m¤ú‡K© ¯úó aviYv _vKv cÖ‡qvRb| GB 
g¨vbyqvjwU mvaviY, †Kvb GKwU wmwU K‡c©v‡ikb Ges †cŠimfvi Rb¨ wbw`©ó bq| Z‡e, GB g¨vbyqvjwU cÖwZwU 
cwi‡lev cÖ`vbKvix‡K Zv‡`i cvwb mieivn e¨e¯’vi cÖwZwU Dcv`v‡bi wbw`©ó IGÛGg Kg© cwiKíbv cÖ¯‘Z Ki‡Z 
mnvqZv Ki‡e (AbyMÖnc~e©K cwiwkó-1 †`Lyb)| GB wel‡q, wWwcGBPB, g¨vbqvj AbymiY K‡i, wmwU K‡c©v‡ikb 
Ges †cŠimfvi mswkøó Kg©x‡`i Kg© cwiKíbv cÖ¯‘Z Ki‡Z Ges cvwb mieivn e¨e¯’vi wbqwgZ IGÛGg Kvh©µg 
cwiPvjbv Ki‡Z cÖwk¶Y cÖ`vb Ki‡e|

g¨vbyqvjwU ˆZwi‡Z KvwiMwi, Avw_©K Ges mvsMVwbK welq¸wj we‡ePbv Kiv n‡q‡Q| cÖwZwU wel‡qi Dci †gŠwjK 
Z‡Ë¡i iƒc‡iLv (Outline of the Basic Theory) Ges wbwðZKiY c‡q›U (Confirmation Points) Ges wbqš¿Y 
cwigvc (Control Measure) we¯ÍvwiZfv‡e eY©bv Kiv n‡q‡Q| †¯‹P Ges Qwei gva¨‡g wewfbœ wel‡q e¨vL¨v Kivi 
Dci †Rvi †`Iqv n‡q‡Q| Z‡e, cvwb mieivn e¨e¯’vi cÖvmw½K Dcv`v‡bi cwiPvjbv I i¶Yv‡e¶Y cÖwµqv †evSvi 
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Rb¨ ch©vß e¨vL¨v/eY©bv †`Iqv n‡q‡Q| GB Aa¨v‡qi c‡i g¨vbyqvjwU‡Z wbgœwjwLZ welq¸wj AšÍfz©³ Kiv n‡q‡Q|

Aa¨vq 2: cvwb mieivn †gŠwjK cwiKíbv (bmvi gvb`Û) Ges Kvh©Ki IGÛGg-Gi Rb¨ †KŠkj;

Aa¨vq 3: Bb‡UK KvVv‡gv;

Aa¨vq 4: cv¤ú;

Aa¨vq 5: i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’v; (wcÖ-‡mwW‡g‡›Ukb/ivwds wdëvi, G¨vB‡ikb, †Kvqv¸‡jkb, †d¬vKz‡jkb, 
†mwW‡g‡›Ukb Ges wdëvi)

Aa¨vq 6: † ø̄v m¨vÛ wd‡ëªkb e¨e¯’v;

Aa¨vq 7:  †K¬vwi‡bkb;

Aa¨vq 8: cvBcjvBb (U«vÝwgkb, weZiY Ges cwi‡lev jvBb);

Aa¨vq 9: weZiY U¨v¼;

Aa¨vq 10: ˆe`y¨wZK-hvwš¿K myweav;

Aa¨vq 11: ivR¯^ ewnf‚©Z cvwb (NRW);

Aa¨vq 12: cvwbi U¨vwid Ges msMÖn;

Aa¨vq 13: Avw_©K e¨e¯’vcbv|

1.5 welqe¯‘i KvVv‡gv (The structure of contents)

GB g¨vbyqv‡ji cÖwZwU Aa¨v‡q GKB KvVv‡gv‡Z (cieZ©x c„ôvq †`Lv‡bv n‡q‡Q) GKwU K‡i cvwb mieivn e¨e¯’v 
eY©bv Kiv n‡q‡Q| G‡Z K‡i cvVK mn‡RB O&M Gi gva¨‡g wbw`©ó cÖ‡qvRbxq welqe¯‘‡Z †cŠuQv‡Z cvi‡eb| 
Z‡e, Ò†gŠwjK cvwb mieivn cwiKíbvÓ Aa¨v‡q †KejgvÎ †gŠwjK ZË¡¸wji iƒc‡iLv eY©bv Kiv n‡q‡Q KviY GwU 
cwiKíbv cÖwµqvi mv‡_ †ekx m¤úwK©Z Ges GB g¨vbyqv‡ji O&M Gi mv‡_ bq|

1.6 GB mnvqK g¨vbyqvj Øviv wWwcGBPB wKfv‡e †cŠimfv‡K mnvqZv cÖ`vb Ki‡e 

†cŠimfvi cvwb mieiv‡ni cwiPvjbv I iÿYv‡eÿY (O&M) Gi mnvqK Kvh©µg ev¯Íevq‡bi Rb¨, wWwcGBPB-‡K 
Ggb GKwU my‡hvM MVb Ki‡Z n‡e hvi gva¨‡g Zviv we`¨gvb cwiw¯’wZ m¤ú‡K © Z_¨ msMÖn Ki‡Z cv‡i| †hgb 
cvwb mieivn ¯’vcbvmg~‡ni Kvh©KvwiZv msµvšÍ Z_¨, wbw`©ó GjvKvi cvwb mieivn cÖvß RbmsL¨v, cvwb mieiv‡ni 
mgqKvj, NUbv cÖwZ‡e`b, ¯’vcbvmg~‡ni Kvh©µg msiÿY BZ¨vw`| GB mKj Z_¨ Qvov O&M Gi cwiKíbv I 
ev¯Íevqb m¤¢e bq, KviY †cŠimfv I wWwcGBPB Lvivc cwiw¯’wZi c~e©vfvm ev cÖeYZv wba©viY Ki‡Z cvi‡e bv| 
ZvB nvjbvMv` Z_¨ msMÖn Ges wWwcGBPBÕi gvV ch©v‡qi Awdm I †cŠimfvi g‡a¨ cvi¯úwiK †hvMv‡hvM AZ¨šÍ 
¸iæZ¡c~Y©| wWwcGBPB-‡K fve‡Z n‡e, Zviv wb‡RivB †Kvb †Kvb KvR ïiæ Ki‡Z cv‡i| †hvMv‡hv‡Mi GKwU m¤¢ve¨ 
gva¨g wn‡m‡e eZ©gv‡b Pvjy _vKv ÒIqvUmvb KwgwUÓ †K e¨envi Kiv †h‡Z cv‡i|
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Aa¨vq-2t cvwb mieiv‡ni †gŠwjK cwiKíbv (b·vi gvb`Û) Ges Kvh©Ki 
cwiPvjbv I i¶Yv‡e¶‡Yi †KŠkj

2.1 †cŠimfvi cvBcevwnZ cvwb mieivn e¨e¯’vi cwiKíbvi g~j we‡eP¨ welqmg~n

mvaviYfv‡e †Kvb †cŠimfvi cvBcevwnZ cvwb mieivn e¨e¯’v cwiKíbv Kivi mgq wbgœwjwLZ Kvh©µg¸wj we‡ePbvq 
†bIqv cÖ‡qvRbt

1| b·vi mgqKvj Abyhvqx fwel¨r RbmsL¨vi wnmve wba©viY, ¯’vbxq cwiw¯’wZ ch©v‡jvPbv Ges cÖwZw`‡bi 
†gvU cvwbi Pvwn`v wba©viY Kiv;

2| cvwb mieiv‡ni Drm mbv³KiY I b·v mgqKvj Ry‡o (ï®‹ †gŠmygmn) cÖ‡qvRbxq cvwbi cwigv‡Yi 
cÖvc¨Zv wbiƒcY Kiv;

3| †fŠZ, ivmvqwbK I ˆRe ˆewkó¨ Abyhvqx cvwbi ¸YMZgvb g~j¨vqb Kiv hv‡Z Zv evsjv‡`‡k Lvevi cvwbi 
gvb`‡Ûi mv‡_ mvgÄm¨c~Y© nq, cÖ‡qvR‡b cvwb cwi‡kva‡bi cÖ‡qvRbxqZv g~j¨vqb Ges Zv ev¯Íevqb‡hvM¨ 
I †UKmB wK bv Zv wba©viY Kiv;

4| cÖ‡qvRbxq AeKvVv‡gvi b·v cÖYqb Kiv, †hgb cvwbi Bb‡UK KvVv‡gv, cwi‡kvabvMvi, f‚Mf©¯’ I f‚c„ó¯’ 
cvwbi msi¶YvMvi, UªvÝwgkb I weZiY cvBc †bUIqvK©, cvw¤ús †÷kb Ges AwMœwbe©vcK nvB‡W«›U ¯’vcb;

5| AeKvVv‡gv ¯’vcbvi Rb¨ cÖ‡qvRbxq Rwgi cÖvc¨Zv wbwðZ Kiv Ges wewfbœ BDwbU cwiPvjbvi Rb¨ ch©vß 
we`y¨r mieivn cÖvwß wbwðZ Kiv;

6| Avw_©K we‡kølY cwiPvjbv Kiv, hvi g‡a¨ AePq (depreciation) AšÍfz©³ _vK‡e, hv‡Z Avq I e¨‡qi 
fvimvg¨ i¶v Kiv hvq;

7| cwi‡ekMZ myi¶vi gvb`Û AbymiY wbwðZ Kiv;

8| cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ GKwU Kvh©Ki mvsMVwbK KvVv‡gv MVb Kiv|

2.1.1 †cŠi cvwb mieivn e¨e¯’vi cwiKíbv I b·v msµvšÍ we‡ePbvmg~n

cvwb mieivn e¨e¯’vi b·vi mgqKvj mvaviYZ 20-30 eQi aiv nq, M‡o 25 eQi‡K gvb`Û wn‡m‡e we‡ePbv 
Kiv nq| myZivs, †Kv‡bv †cŠimfvi cvwb mieivn e¨e¯’v 25 eQi †gqv‡`i Rb¨ cwiKwíZ nIqv DwPZ Ges cÖwZ 
20-25 eQ‡i Zv cybg©~j¨vqb I cybtcwiKíbv Kiv cÖ‡qvRb|

Z‡e, evsjv‡`‡ki g‡Zv Dbœqbkxj †`‡k RbmsL¨v e„w×i nvi w¯’wZkxj ev Awfbœ bq Ges MÖvgxY GjvKv †_‡K 
knigyLx Awfevm‡bi †Kv‡bv wbw`©ó aviv †bB| GQvovI, Avevmb cwiw¯’wZI AwbwðZ| eûZj feb wbg©v‡Yi d‡j 
†Kv‡bv †Kv‡bv GjvKvq AvKw¯§Kfv‡e cvwbi Pvwn`v †e‡o †h‡Z cv‡i, hv cwiKwíZ mieiv‡ni fvimvg¨ bó K‡i| 
ZvB A‡bK mgq b·vi †gqv` †kl nIqvi Av‡MB ch©v‡jvPbv I cybtcwiKíbvi cÖ‡qvRb nq|

hw`I cvwb mieivn e¨e¯’vi mvgwMÖK b·vi mgqKvj 25 eQi aiv nq, ZeyI cÖwZwU AeKvVv‡gvi Kvh©¶g Avqy®‹vj 
Avjv`v, hv Zvi KvVv‡gvMZ cÖK…wZ I i¶Yv‡e¶‡Yi ¸YMZ gv‡bi Ici wbf©i K‡i| D`vniY¯îƒc, wmwfj 
Kb÷«vKkb As‡ki Avqyy®‹vj A‡bK †ewk, hw` wbg©v‡Yi ¸YMZ gvb eRvq _v‡K| Aciw`‡K, cvBcjvBb Gi 
Avhyy®‹vj wbf©i K‡i GB Kv‡R e¨eüZ DcKi‡Yi aiY I gv‡bi Ici|

GKwU wba©vwiZ GjvKvi cvwbi Pvwn`v wbiƒc‡Yi †¶‡Î fwel¨r RbmsL¨vi mwVK c~e©vbygvb Kiv AZ¨šÍ ¸iæZ¡c~Y©| 
†h‡nZz wewfbœ GjvKvi RbmsL¨v e„w×i nvi wfbœ, ZvB mgMÖ †cŠimfvi Rb¨ GKB e„w×i nvi cÖ‡qvM Kiv Dchy³ bq| 
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eis IqvW©wfwËK we‡kølY MÖnY Kiv DwPZ, †hLv‡b cÖwZwU Iqv‡W©i c„_K RbmsL¨v e„w×i nvi we‡kølY K‡i fwel¨r 
RbmsL¨v wba©viY Kiv n‡e| Gi d‡j cvwb mieivn e¨e¯’vi cwiKíbv ev¯Íem¤§Z I Pvwn`vwfwËK nq|

G j‡¶¨, †cŠimfv‡K wewfbœ AÂj ev Iqv‡W© wef³ Ki‡Z n‡e Ges cÖwZwU As‡ki RbmsL¨v e„w×i nvi ¯^Zš¿fv‡e 
wbiƒcY Ki‡Z n‡e| GB Z‡_¨i wfwË‡Z fwel¨r RbmsL¨vi cÖ‡¶cY Kiv hv‡e Ges †mB Abyhvqx cvwbi Pvwn`v 
wba©viY Kiv m¤¢e n‡e|

wbw`©ó eQ‡ii Rb¨ fwel¨r RbmsL¨v cÖ‡¶c‡Yi wewfbœ c×wZ we`¨gvb, hv AZx‡Zi RbmsL¨v e„w×i aviv, Awfevmb 
cÖeYZv Ges kni m¤úªmvi‡Yi Ici wbf©i K‡i| †cŠimfvi wbw`©ó ˆewkó¨ I Dbœqb cÖeYZvi wfwË‡Z Dchy³ c×wZ 
wbe©vPb Kiv AZ¨šÍ ¸iæZ¡c~Y©, hv‡Z †UKmB I Kvh©Ki cvwb mieivn e¨e¯’v cwiKíbv Kiv hvq|

evsjv‡`‡k cvwb mieivn Lv‡Z me©vwaK e¨eüZ RbmsL¨v cÖ‡¶cY c×wZ n‡jv Malthus-Gi Population 

Projection (Geometric Growth Model), hv wb‡P cÖ`Ë m~Î Abymv‡i wba©vwiZ nqt

P
P
 = P

1
(1+r)n

†hLv‡b 

P
P
 = Projected Population

P
1
 = Population in the base year

r = Population Growth Rate in % 

n = Time interval (in years)

evsjv‡`‡k kni GjvKvi cvwb mieivn e¨e¯’vi cwiKíbv I b·v cÖYq‡b wbgœwjwLZ cvwb e¨env‡ii1 gvb`Û e¨envi 
Kiv nq| wWwcGBPB Zvi cwiKíbv Kv‡R cvwb e¨env‡ii GB nvi we‡ePbv K‡i _v‡K| 

AÂj  cÖwZ e¨w³ cÖwZw`‡bi cvwb e¨envi (wjUvi) 

 Dc‡Rjv ch©v‡qi †cŠimfv 100
 †Rjv ch©v‡qi †cŠimfv 120
 wmwU K‡c©v‡ikb 180

Dc‡ii Z_¨ wPÎ¸wj M„n¯’vwji cÖ‡qvRbxq cvwbi Pvwn`v wb‡`©k K‡i †hgb: Lvevi cvbxq, ivbœv, mœvb, _vjv-evwU 
†avqv, Kvco †avqv Ges Ab¨vb¨ M…n¯’vwj e¨envi| Z‡e, †Kv‡bv m¤cÖ`v‡q cvwbi e¨envi ïay M…n¯’vwj Kv‡R mxgve× 
_v‡K bv, Ab¨vb¨ Kv‡RI cvwb e¨envi n‡q _v‡K| G‡ÿ‡Î, GB mKj Pvwn`v †gUv‡Z AwZwi³ cvwb mieivn Ki‡Z 
nq| GKwU KwgDwbwUi wewfbœ Lv‡Z cvwbi cÖ‡qvRbxqZv wb‡¤œ †`Lv‡bv n‡jvt

e¨env‡ii aiY e¨env‡ii mxgv (wjUvi/e¨w³/w`b) Mo e¨envi (wjUvi/e¨w³/w`b)
evwYwR¨K e¨envi 10-150 40
wkí e¨envi 30-450 120
Rbmvavi‡Yi e¨envi 10-100 25
cïcvjb e¨envi 10-35 20
¶wZ I AcPq 20-150 40

hv‡nvK, †ewkifvM †cŠimfvq M…n¯’vwji cvwb mieivn cwiKíbv Kiv nq Dc‡ii e¨envi¸wji Mo gvb we‡ePbv 
K‡i| Z‡e wkí cÖwZôv‡b e¨env‡ii cvwb G‡Z AšÍfz©³ bq| ev Í̄Í‡e, hw` ch©vß I gvbm¤úbœ Lvevi cvwb mnRjf¨ 
nq †m‡ÿ‡Î AwaKvsk wkí cÖwZôvb Zv‡`i wbR¯^ cvwb mieivn e¨e¯’v M‡o †Zv‡j|

1 Water Supply & Sanitation by Ahmed & Rahman, ITN BUET-Bangladesh 2007
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M…n¯’vwji e¨env‡ii Rb¨ mieivnK…Z cvwb Aek¨B evsjv‡`‡ki Lvevi cvwbi gvb`Û (BDWS) Abymv‡i n‡Z n‡e| 
GB gvb`Û cwi‡ek, eb I Rjevqy cwieZ©b gš¿Yvj‡qi Aax‡b wba©vwiZ I wbqwš¿Z nq| cwi‡ek msi¶Y wewagvjv 
2023G BDWS-Gi Rb¨ †gvU 55wU gvb`Û wba©viY Kiv n‡q‡Q| Lvevi cvwbi Rb¨ cÖvmw½K I ¸iyZ¡c~Y© wKQy 
gvb`Û wb‡¤œ cÖ`wk©Z n‡jvt

 †Uwej 2.1: Lvevi cvwbi ¸iæZ¡c~Y© c¨vivwgUvimg~‡ni gvb`Û

cvwbi ¸YMZg‡bi c¨vivwgUvi
Water Quality Parameters

GKK
Unit

esjv‡`‡ki gvb`Û
Bangladesh 

Standards

wek¦ ¯^v¯’¨ ms¯’v 2004 Gi MvBWjvBb gvÎv 
WHO 2004 Guideline Values

A¨vjywgwbqvg (Aluminum) mg/l 0.2 0.2
A¨v‡gvwbqv (NH₃)  mg/l 1.5 1.5
Av‡m©wbK (Arsenic) mg/l 0.05 0.01
e¨vwiqvg (Barium) mg/l 0.70 0.07
K¨vWwgqvg (Cadmium) mg/l 0.003 0.003
K¨vjwmqvg (Calcium) mg/l 75
†K¬vivBW (Chloride) mg/l 250 250
Aewkó †K¬vwib (Residual Chlorine) mg/l 0.2
†µvwgqvg (‡gvU) (Chromium – Total) mg/l 0.05 0.05
wdKvj †Kvwjdg© (Coliform – Faecal) N/100ml 0 0
†gvU †Kvwjdg© (Coliform – Total)  N/100ml 0 0
is (Colour) Hazen Unit 15 15
Kcvi (Copper) mg/l 1.5 1

B. †KvjvB (E. Coli) -
0 CFU 

(N/100ml)

Must not be detectable in any 100ml 

sample

†d¬vivBW (Fluoride) mg/l 1.0 1.5
ÿviZv (Hardness as CaCO₃) mg/l 500 500
†jvnv (Iron) mg/l 0.3-1.0 0.3

mxmv (Lead) mg/l 0.01

g¨vM‡bwkqvg (Magnesium) mg/l 30-35

g¨v½vwbR (Manganese) mg/l 0.4 0.4
bvB‡U«U (NO₃) mg/l 45 50
bvBU«vBU (NO

2
) mg/l 1.0 3

MÜ (Odour) -  MÜ wenxb

†Zj I Pwe© (Oil and Grease) mg/l 0.01

pH - 6.5-8.5 6.5-8.5
†ZRw¯Œqv c`v_©
(Total Alfa Radiation) 
†ZRw¯Œqv c`v_© 
(Total Beta Radiation)

Bq/l

 

Bq/l

0.1
 

1.0

-
-

†mvwWqvg (Sodium) mg/l 200 200
fvmgvb KwVb c`v_© (Suspended Solids) mg/l 10 -
mvjdvBW (Sulphide) mg/l 0.05 -
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cvwbi ¸YMZg‡bi c¨vivwgUvi
Water Quality Parameters

GKK
Unit

esjv‡`‡ki gvb`Û
Bangladesh 

Standards

wek¦ ¯^v¯’¨ ms¯’v 2004 Gi MvBWjvBb gvÎv 
WHO 2004 Guideline Values

mvj‡dU (Sulphate) mg/l 250 400
‡gvU `ªexf‚Z KwVb c`v_© (TDS) mg/l 1000 1000
ZvcgvÎv (Temperature) 0C 20-30 -
†Nvjv‡U (Turbidity) NTU 5 5
`¯Ív (Zinc)  mg/l 5 5

2.1.2 †cŠi cvwb mieivn e¨e¯’vq ˆ`wbK cvwbi Pvwn`v I mieivn cwiKíbv

†cŠi GjvKvi cvwb mieivn e¨e¯’vq, cÖwZw`b †fv³v‡`i †gvU cvwbi Pvwn`v 24 NÈv mieiv‡ni wfwË‡Z cwiKíbv 
Kiv nq| ev¯Í‡e, w`‡bi wewfbœ mg‡q cvwbi Pvwn`v GKiKg _v‡K bv, GwU e¨envi cÖeYZvi Dci wbf©i K‡i 
cwiewZ©Z nq| ZvB cvwb mieivnKvix ms¯’v‡K cÖwZw`‡bi cÖwZwU NÈvq mieivn‡hvM¨ cvwbi cwigvY Ggbfv‡e 
cwiKíbv Ki‡Z nq, hv‡Z †fv³viv wbw ©̀ó mg‡q cÖ‡qvRbxq cwigv‡Y, ch©vß Pvcmn Ges m‡e©vcwi gvbm¤úbœ cvwb 
†c‡Z cv‡i| †cŠi GjvKvi NÈvwfwËK cvwbi Pvwn`vi GKwU Av`k© MÖvd wb‡¤œ †`Lv‡bv n‡q‡Q|

wPÎ 2.1: GKwU kn‡ii NÈvwfwËK cvwb Pvwn`vi MÖvd

Dc‡i cÖ`wk©Z cvwbi Pvwn`v MÖvdwU AvšÍR©vwZK wewfbœ D`vniY †_‡K cÖvß GKwU mvaviY MÖv‡di wfwË‡Z Dc¯’vwcZ 
n‡q‡Q, KviY evsjv‡`‡k cwigvcK…Z Z_¨ GLbI ch©vß bq| fwel¨‡Z wWwcGBPBÕi DwPZ n‡e M‡elYv 
cÖwZôvbmg~‡ni m‡½ mn‡hvwMZvi gva¨‡g ¯’vbxq cwiw¯’wZ cÖwZdwjZ K‡i Ggb GKwU ev¯Íe Pvwn`v MÖvd cÖ¯‘Z Kiv| 
hv‡nvK, †Kv‡bv kn‡ii NÈvwfwËK cvwbi Pvwn`v AvenvIqv Ges evwm›`v‡`i Rxebhvcb Ae¯’v I c×wZi Ici 
wbf©i K‡i cwiewZ©Z nq|

GKw`‡b †gvU cvwb e¨env‡ii (Pvwn`vi) cwigvY n‡jv cÖwZwU NÈvq mieivnK…Z cvwbi †hvMdj| NÈvwfwËK 
mieivn mvaviYZ Pvwn`vi m‡½ cwiewZ©Z nq| cÖwZw`‡bi Mo NÈvwfwËK cvwbi Pvwn`v n‡jv w`‡bi †gvU cvwbi 

Mo

m‡e©v”P
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Pvwn`v‡K 24 NÈvq fvM Ki‡j hv cvIqv hvq| GwU cÖwZ NÈvq cÖ‡qvRbxq cvwbi cwigvY wb‡`©k K‡i| †Kv‡bv 
†Kv‡bv mg‡q mieivn GB Mo Pvwn`vi †P‡q †ewk nq, Avevi †Kv‡bv mg‡q Kg _v‡K| me©vwaK Pvwn`v (Maximum 

Demand) n‡jv w`‡bi wbw`©ó wKQy NÈvq mieivn Ki‡Z cÖ‡qvRbxq m‡e©v”P cvwbi cwigvY|

GKwU Av`k© cvwb mieivn e¨e¯’vq, mieivn 24 NÈv Pjgvb _vKv DwPZ| Zv‡Z †fv³viv Zv‡`i cÖ‡qvRb Abyhvqx 
cvwb e¨envi Ki‡Z cvi‡e Ges wb‡R‡`i ¯’vcbvq (‡hgb feb, evmv) AwZwi³ cvwb msi¶‡Yi cÖ‡qvRb n‡e 
bv| evsjv‡`‡k AwaKvsk †cŠimfvq mieivn e¨e¯’v mgq mgq †`Iqv nq (intermittent), A_©vr wbiew”Qbœ bq| 
mvaviYZ †cŠimfv¸wj w`‡b 3 †_‡K 4 evi cvwb mieivn K‡i| d‡j Mo NÈvwfwËK cvwbi Pvwn`v AZ¨šÍ ¸iæZ¡c~Y© 
n‡q I‡V Ges †fv³v‡`i Zv‡`i wbR wbR ¯’vcbvq cvwbi msi¶YvMvi ivL‡Z nq, hv‡Z wbiew”Qbœfv‡e cvwb e¨envi 
Kiv hvq|

2.1.3 cvBcevwnZ cvwb mieivn e¨e¯’vi †gŠwjK AeKvVv‡gv I cwi‡kvab cÖwµqv

GKwU cvBcevwnZ cvwb mieivn e¨e¯’vi KvVv‡gv wbf©i K‡i e¨eüZ cvwbi aiY Ges †mB cvwbi ¸YMZgv‡bi 
Ici| hw` cvwb cwi‡kva‡bi cÖ‡qvRb nq, Zvn‡j cvwb‡K cÖ_‡g cwi‡kvab K‡i c‡i †fv³v‡`i Kv‡Q mieivn 
Kivi Rb¨ wm‡÷‡g †ek wKQy AwZwi³ KvVv‡gv ms‡hvRb Kiv Acwinvh© n‡q I‡V| Z‡e, wKQy †gŠwjK KvVv‡gv 
i‡q‡Q hv †Kv‡bv cvBcevwnZ cvwb mieivn e¨e¯’vq Gov‡bv hvq bv| GB †gŠwjK KvVv‡gv¸wj Qvov cvwb †fv³v‡`i 
wbKU mieivn Kiv m¤¢e bq| Gi g‡a¨ cÖavb n‡jvt- 

1. f‚Mf©¯’ ev f‚c„ô¯’ Drm †_‡K cvwb MÖnY KvVv‡gv (intake);

2. cvw¤ús e¨e¯’v;

3. cvwb msi¶Y (cÖ‡qvRbxq †nW ˆZwi Kivi Rb¨);

4. weZiY e¨e¯’v (distribution); Ges

5. M…nms‡hvM (house connection)|

wKš‘ cvwb wbivc`fv‡e cvb‡hvM¨ Kivi Rb¨ GB †gŠwjK KvVv‡gvi m‡½ wKQy AwZwi³ ¯’vcbv hy³ Kiv AZ¨šÍ 
Riæwi n‡q c‡o| Gme ¯’vcbv cvwb‡K weï× K‡i Zv cv‡bi Dc‡hvMx K‡i †Zv‡j| cieZ©x c„ôvq cvwb cwi‡kvab 
cÖwµqvmn mvaviY KvVv‡gvi GKwU wPÎ cÖ`vb Kiv n‡q‡Q, hv GKwU cvBcevwnZ cvwb mieivn e¨e¯’vi cÖ‡qvRbxq 
†gŠwjK Dcv`vb¸wj †evSvi D‡Ï‡k¨ cÖ¯ÍyyZ Kiv n‡q‡Q| GB wPÎwU wcKg¨vK-wWwcGBPB (†dR-2) KZ©…K 2025 
mv‡j cÖ¯‘Z Kiv n‡q‡Q, †hLv‡b Lvevi cvwbi cwi‡kvab cÖwµqvi cÖevn wPÎ †`Lv‡bv n‡q‡Q| D³ wP‡Î f‚Mf©¯’ 
I f‚c„ô¯’ Dfq Dr‡mi cvwb Ges Zv‡`i cwi‡kvab cÖwµqv †`Lv‡bv n‡q‡Q| f‚c„ô¯’ Drm †_‡K cvwb msMÖ‡ni 
†¶‡Î, cÖ_‡g cvwb‡K wcÖ-‡mwW‡g‡›Ukb A_ev ivwds-wdëvi Gi gva¨‡g cÖwµqvRvZ Ki‡Z nq| Gici µgvš^‡q 
wcÖ-‡K¬vwi‡bkb, †Kvqv¸‡jkb, †d¬vKz‡jkb, gvS ch©vq †K¬vwi‡bkb, †mwW‡g‡›Ukb, wd‡ëªkb, †cvó-‡K¬vwi‡bkb, 
msiÿY Ges weZiY cÖwµqvi avc¸wj m¤úbœ Ki‡Z nq|
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wPÎ 2.2 cwi‡kvab cÖhyw³mn f‚c„ô¯’ Ges f‚Mf©¯’ cvwb mieiv‡ni cÖevn wPÎ
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f‚Mf©¯’ cvwb‡K hw` cvwb mieiv‡ni Drm wn‡m‡e e¨envi Kiv nq, Z‡e cÖ_‡gB cvwb‡K G¨‡ikb (aeration) 
cÖwµqvi gva¨‡g evZv‡mi ms¯ú‡k © G‡b Aw·WvBR Ki‡Z nq, hv‡Z `ªeYxq †jvnv (soluble iron) KwVb Ae¯’vq 
iƒcvšÍwiZ nq| Gici ch©vqµ‡g wcÖ-‡K¬vwi‡bkb, †Kvqv¸‡jkb, †d¬vKz‡jkb, gvS ch©vq †K¬vwi‡bkb, †mwW‡g‡›Ukb, 
wd‡ëªkb, †cvó-‡K¬vwi‡bkb, msiÿY Ges weZiY cÖwµqvi avc¸wj m¤úbœ Ki‡Z nq| GLv‡b cÖv_wgK Ges gvS 
ch©vq †K¬vwi‡bkb Gi cÖ‡qvRbxqZv cvwbi ¸YMZgv‡bi Dci wbf©i K‡i, Z‡e †cvó †K¬vwi‡bkb me©`vB cÖ‡qvRb, 
hv‡Z †fv³v ch©v‡q mieivnK…Z cvwb‡Z wba©vwiZ gvÎvq Aewkó †K¬vwib (residual chlorine) eRvq _v‡K|

evsjv‡`‡ki A‡bK AÂ‡j, cvBcevwnZ cvwb mieivn e¨e¯’vq f‚Mf©¯’ cvwbi ¸YMZgvb GZUvB Dchy³ _v‡K 
†h, †Kv‡bv cÖKvi cwi‡kvab QvovB mivmwi mieivn Kiv hvq| hw` cvwbi gvb evsjv‡`‡ki Lvevi cvwbi ¸YMZ 
gvb`‡Ûi m‡½ mvgÄm¨c~Y© nq, Z‡e †mwU wbivc` (safe to drink) wn‡m‡e we‡ewPZ nq| GB ai‡bi cvBcevwnZ 
cvwb mieivn e¨e¯’vq, †hLv‡b ïaygvÎ †cvó-‡K¬vwi‡bkb Qvov Ab¨ †Kvb cvwb cwi‡kva‡bi cÖ‡qvRb †bB| GB iKg 
†gŠwjK KvVv‡gv †evSvi Rb¨ wb‡P GKwU mvaviY cÖevn wPÎ †`Lv‡bv n‡q‡Q|

wPÎ 2-3: cwi‡kvab cÖhyw³mn fvj ¸YMZgv‡bi f‚Mf©¯’ cvwb mieiv‡ni cÖevn-wPÎ

evsjv‡`‡k †QvU †cŠimfv¸wji Rb¨ cvBcevwnZ cvwb mieivn w¯‹‡g D”P Rjvavi (elevated water reservoir) 
wbg©vY GKwU e¨qeûj KvVv‡gv wn‡m‡e we‡ewPZ nq| GB †¶‡Î mvaviYZ cvwb mivmwi weZiY e¨e¯’vq cv‡¤úi 
gva¨‡g mieivn Kiv nq| G D‡Ï‡k¨, cv‡¤úi cÖ‡qvRbxq †nW (head) Ggbfv‡e wba©viY Ki‡Z nq hv‡Z cvwb 
†fv³vi M…nms‡hv‡Mi (house connection) gva¨‡g Zv‡`i cÖv½‡Y †cŠuQv‡Z cv‡i| Z‡e, GB c×wZ‡Z cvwbi 
weZiY †bUIqv‡K© GKB Pvc (constant pressure) eRvq ivLv KwVb n‡q c‡o|

GB wm‡÷‡gi wewfbœ cvwb mieivn KvVv‡gv g¨vbyqv‡ji mswkøó Aa¨v‡q we¯ÍvwiZfv‡e wPÎmn eY©bv Kiv n‡q‡Q|
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2.2 Kvh©Ki cwiPvjbv I iÿYv‡eÿ‡Yi †KŠkj (Strategies for Effective O&M)

Kvh©Ki cwiPvjbv I iÿYv‡eÿY (O&M) wbwðZ Kivi Rb¨ wKQy by¨bZg †KŠkj (strategies) AbymiY Kiv 
cÖ‡qvRb, hvi g‡a¨ AšÍfz©³t

(1) cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ GKwU c~Y©v½ cwiKíbv cÖ¯‘Z Kiv;

(2) cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ cÖ‡qvRbxq Rbej _vKv;

(3) cwiPvjbv I i¶Yv‡e¶‡Yi Rbe‡ji Rb¨ `ÿZv e„w×i Kg©m~wP cwiPvjbv Kiv;

(4) i¶Yv‡e¶Y wbwðZ Kivi Rb¨ cÖ‡qvRbxq hš¿vsk I miÄvg (tools)Gi cÖvc¨Zv eRvq ivLv;

(5) cy‡iv wm‡÷‡gi GIS-based map cȪ ‘Z ivLv;

(6) cvwbi wnmve I wj‡KR wbqš¿Y cwiKíbv cÖ¯‘Z Kiv;

(7) wm‡÷g msµvšÍ Z_¨ †hgb hš¿cvwZi e¨env‡ii BwZnvm, e¨q, Avqyy®‹vj BZ¨vw` Gi MIS †iKW© msi¶Y 
Kiv;

(8) we`y¨r kw³ mvkÖ‡qi j‡¶¨ we`y¨r wnmve Kg© cwiKíbv (Energy Audit Action Plan) cÖYqb Kiv; Ges

(9) GKwU kw³kvjx I ¯^”Q Avw_©K e¨e¯’vcbv wm‡÷g cÖwZôv Kiv|

2.2.1 iÿYv‡eÿY Kvh©µ‡gi D‡Ïk¨ (Objectives of Maintenance Activities)

Aa¨vq-1 Gi †mKkb-1.2 G cwiPvjbv I iÿYv‡eÿY (O&M) Gi mvgwMÖK D‡Ïk¨ eY©bv Kiv n‡q‡Q|

GB Aa¨v‡q we‡klfv‡e i¶Yv‡e¶Y Kvh©µ‡gi wbw`©ó D‡Ïk¨mg~n wbgœiƒc fv‡e D‡jøL Kiv n‡jvt

•	 AeKvVv‡gv‡K hZ ~̀i m¤¢e c~e©ve ’̄vq wdwi‡q Avbv;

•	 AeKvVv‡gvi AviI AebwZ (deterioration) cÖwZ‡iva Kiv;

•	 AeKvVv‡gvi ¯’vwqZ¡Zv (sustainability) e„w× Kiv;

•	 AeKvVv‡gvi AvKw¯§K e¨_©Zv (sudden failure) †iva Kiv;

•	 AeKvVv‡gvi cwiPvjb e¨q n«vm Kiv|

2.2.2 iÿYv‡eÿ‡Yi cÖKvi I †kÖwYweb¨vk (Types and Classification of Maintenance)

i¶Yv‡e¶Y GKwU Pjgvb cÖwµqv, hv †Kv‡bv mg‡qB m¤ú~Y©fv‡e eÜ _v‡K bv| mvaviYfv‡e i¶Yv‡e¶Y PviwU fv‡M 
wef³t

•	 wbqwgZ iÿYv‡eÿY (Routine Maintenance)

•	 wbw`©ó mg‡qi e¨eav‡b iÿYv‡eÿY (Periodic Maintenance)

•	 Riæix iÿY‡eÿY (Emergency Maintenance)

•	 ms‡kvabg~jK iÿYv‡eÿY (Corrective Maintenance)

wbqwgZ iÿYv‡eÿY (Routine Maintenance)

AeKvVv‡gvi wewfbœ Ask‡K Kvh©¶g Ae¯’vq ivLvi Rb¨ †h b¨ybZg wbqwgZ i¶Yv‡e¶Y cÖ‡qvRb nq, Zv‡K wbqwgZ 
iÿYv‡eÿY ejv nq| GwU cÖwZw`‡bi Kv‡Ri Ask Ges mviv eQi a‡i Pj‡Z _v‡K| ev¯Í‡e, wbqwgZ iÿYv‡eÿY 
wbf©i K‡i AeKvVv‡gvi AePq (depreciation)-Gi Ici|
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wbqwgZ iÿYv‡eÿY Gi cÖavb ˆewkó¨mg~nt

•	 hv GLbB Kiv cÖ‡qvRb, Zv Awej‡¤̂ m¤úbœ Kiv;

•	 hv Kiv m¤¢e, Zv wej¤̂ bv K‡i m¤úv`b Kiv;

•	 mgqg‡Zv †givgZ I i¶Yv‡e¶Y Kiv Ges hš¿cvwZ I miÄvg cwi®‹vi ivLv| 

Gme Kvh©µg cvBcevwnZ cvwb mieivn e¨e¯’vi myi¶v wbwðZ K‡i Ges Avw_©K ¶q¶wZ Kgvq|

wbw`©ó mg‡qi e¨eav‡b iÿYv‡eÿY (Periodic Maintenance)

wbw ©̀ó mgq ci ci m¤úvw`Z i¶Yv‡e¶Y Kvh ©µg‡K wbw`©ó mg‡qi e¨eav‡b iÿYv‡eÿY (Periodic Maintenance) 
ejv nq| Gi K‡qKwU D`vniYt

•	 †gvUi, ¯øyBm fvj&f (sluice valve) BZ¨vw` cwi®‹vi K‡i is Kiv; 

•	 Drcv`K bjK‚‡ci cv¤ú Gi †gvUi, K¨vej I ms‡hvM †givgZ ev cÖwZ ’̄vcb Kiv;

•	 cv‡¤úi B‡¤újvi A¯̂vfvweKfv‡e ¶qcÖvß n‡j Zv cwieZ©b Kiv|

Riæix iÿYv‡eÿY (Emergency Maintenance)

†h i¶Yv‡e¶Y KvR c~e©vbygvb Kiv hvq bvB wKš‘ Riæwi wfwË‡Z m¤úv`b Ki‡Z nq, Zv‡K Riæix iÿY‡eÿY ejv 
nq| D`vniY¯îƒc- †gvU‡ii K‡qj cy‡o †M‡j Zv †givgZ Kiv, ev mvegviwmej cv¤ú wUDeI‡q‡ji g‡a¨ c‡o 
†M‡j Zv cybiæ×vi I mwVKfv‡e cybt¯’vcb Kiv BZ¨vw`|

ms‡kvabg~jK iÿYv‡eÿY (Corrective Maintenance)

hLb AeKvVv‡gv Ach©vß ev fyj Z‡_¨i wfwË‡Z bKkv cÖYqb Kiv nq, ZLb ms‡kvabg~jK iÿYv‡eÿY cÖ‡qvRb 
nq| D`vniY¯îƒc, hw` †Kv‡bv cvwb mieivn e¨e¯’v c~e©eZ©x K‡qK eQ‡ii RbmsL¨v e„w×i nvi we‡ePbv bv K‡iB 
b·v cÖYqb Kiv nq, Z‡e b·vK…Z aviY¶gZv ev¯Íe Pvwn`vi Zzjbvq †ewk ev Kg n‡Z cv‡i| Pvwn`v Kg Abygvb 
Kiv n‡j ms‡kvabg~jK e¨e¯’v MÖnY Kiv Avek¨K n‡q c‡o| A‡bK mgq GwU Dbœqbg~jK Kv‡Ri (development 

work) ch©v‡q c‡i, KviY GB ai‡bi ms‡kva‡bi Rb¨ D‡jøL‡hvM¨ e¨‡qi cÖ‡qvRb nq, hv mvaviY i¶Yv‡e¶Y 
ev‡RU †_‡K enb Kiv KwVb|

2.2.3 wm‡÷g cybe©vmb I cybtwbg©vY (System Rehabilitation & Reconstruction)

i¶Yv‡e¶‡Yi cvkvcvwk, wbw`©ó mgq Gi e¨eav‡b wm‡÷‡gi cybe©vmb Ges cybtwbg©vY Gi cÖ‡qvRb nq, hv‡Z 
wm‡÷gwU Kvh©Ki Ae¯’v eRvq _v‡K|

wbgœwjwLZ i¶Yv‡e¶Y KvR¸wj‡K wm‡÷g cybe©vmb wn‡m‡e MY¨ Kiv nqt

•	 AeKvVv‡gvi ¶wZMÖ¯’ Ask cybe©vmb Kiv;

•	 we`¨gvb AeKvVv‡gvi mv‡_ AwZwi³ BDwbU ms‡hvRb, †hgb c~‡e© wbwg©Z bv _vK‡j mv‡d©m IqvUvi 
wUªU‡g›U cø¨v‡›Ui m‡½ †K¬vwi‡bkb BDwbU ms‡hvRb Kiv;

•	 AeKvVv‡gvi cÖvq ¶qcÖvß As‡ki Ggb i¶Yv‡e¶Y, hvi gva¨‡g Kvw�ÿZ Kvh©¶gZv cybiæ×vi Kiv hvq|

Ab¨w`‡K, hLb †Kv‡bv AeKvVv‡gvi i¶Yv‡e¶Y I cybe©vmb A_©‰bwZKfv‡e A‡hŠw³K n‡q c‡o Ges bZzb 
AeKvVv‡gv Øviv cÖwZ¯’vwcZ nq, ZLb †mwU‡K cybtwbg©vY wn‡m‡e we‡ewPZ nq|
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2.2.4 iÿYv‡eÿ‡Yi c×wZ wbe©vP‡bi gvb`Û (Criteria for Selecting Maintenance Method)

†h †Kvb cvwb mieivn e¨e¯’vi i¶Yv‡e¶Y Kvh©µg `xN©‡gqv‡` †UKmB nIqv Avek¨K| Ab¨_vq, †givg‡Zi KvR 
`xN©¯’vqx n‡e bv Ges GKB ÎæwUi cybive„wË NU‡e, hv A`¶Zv I AcPq wn‡m‡e we‡ewPZ nq| AZGe, i¶Yv‡e¶Y 
Kvh©µg ïiæ Kivi Av‡M ÎæwUi cÖK…Z KviY wPwýZ Kiv AZ¨šÍ ¸iæZ¡c~Y©| hLb ÎæwUi KviY¸wj wbqš¿‡Y Avbv hvq, 
ZLb i¶Yv‡e¶Y †UKmB nq| †h †Kvb i¶Yv‡e¶Y Kvh©µg ev¯Íevq‡bi Rb¨ wbgœwjwLZ w`K¸wj we‡ePbv Ki‡Z 
n‡et

•	 m¤¢ve¨ ÎæwU¸wji GKwU ZvwjKv cÖ¯‘Z Kiv;

•	 ÎæwUi m¤¢ve¨ KviYmg~n wba©viY Kiv;

•	 mwVK i¶Yv‡e¶Y c×wZ wbe©vPb Kiv|

ÎæwUi mwVK KviY wba©viY Kiv KwVb n‡jI GwU AZ¨šÍ ¸iæZ¡c~Y©| Z‡_¨i Afve mwVK KviY mbv³Ki‡Y evav m…
wó Ki‡Z cv‡i| †Kv‡bv GKwU wbw`©ó ÎæwUi GKvwaK KviY _vK‡Z cv‡i, hv mw¤§wjZfv‡e mgm¨vi m…wó K‡i| GB 
†¶‡Î Ggb i¶Yv‡e¶Y c×wZ †e‡Q wb‡Z n‡e hv mKj KviY‡K GK‡hv‡M mgvavb K‡i, hv‡Z KvRwU `xN©¯’vqx 
nq| GKB ai‡bi AeKvVv‡gvi c~e©eZ©x iÿYv‡eÿ‡bi AwfÁZv (maintenance experience) mvaviYZ ÎæwUi 
KviY mbv³KiY I Dchy³ i¶Yv‡e¶Y c×wZ wbe©vPb Ki‡Z ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|

2.2.5 iÿYv‡eÿY Kvh©µ‡gi avcmg~n (Stages of Maintenance Activities)

†h‡Kv‡bv i¶Yv‡e¶Y KvR mwVKfv‡e m¤úv`‡bi Rb¨ wewfbœ av‡c wKQy cÖv_wgK Kvh©µg m¤úbœ Kiv cÖ‡qvRb| 
cÖwZwU avc AZ¨šÍ ¸iæZ¡c~Y©, KviY G¸wj cieZ©x i¶Yv‡e¶Y Kvh©µg mdjfv‡e ev¯Íevq‡b mnvqK f‚wgKv cvjb 
K‡i| wewfbœ avc¸wj wb¤œiƒct

•	 ZvwjKv cÖ¯‘wZ I nvjbvMv` Kiv;

•	 AMÖvwaKv‡ii µg wba©viY Kiv; 

•	 w¯‹‡gi cwiKíbv I AvbygvwbK e¨q wba©viY Kiv;

•	 w¯‹‡gi Aby‡gv`b I ev‡RU eivÏ Kiv;

•	 `icÎ Avnevb, g~j¨vqb I wVKv`vi wbe©vPb Kiv;

•	 iÿYv‡eÿY Kvh©µg ev¯Íevqb Kiv;

•	 ¸YMZgvb wbqš¿Y Kiv;

•	 iÿYv‡eÿY Kvh©µg Z`viwK I ch©‡e¶Y Kiv;

•	 Kv‡Ri cwigvc (measurement), wej cȪ ‘Z Ges A_© cwi‡kva Kiv; Ges

•	 wnmvei¶Y I wbix¶vi KvR Kiv|

2.2.6 ev¯Íevqb c×wZ (Implementation Approaches)

i¶Yv‡e¶Y Kvh©µg ev¯Íevq‡bi wewfbœ c×wZ i‡q‡Q| †m¸wj n‡jvt

•	 wVKv`vi wb‡qv‡Mi gva¨‡g;

•	 wefvMxq KvwiMwi ÷v‡di gva¨‡g; Ges

•	 †emiKvwi KvwiMwi Rbej AvDU‡mvwm©s Gi gva¨‡g|
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ˆ`bw›`b Kg KvwiMwi †givg‡Zi †¶‡Î ̀ ªæZ c`‡¶c wb‡Z wefvMxq KvwiMwi ÷vd/ AvDU‡mvwm©s KvwiMwi Rbej‡`i 
m¤ú„³ K‡i †givgZ KvR Kiv †h‡Z cv‡i hv‡Z AeKvVv‡gvi eo ¶wZ Gov‡bv hvq|

Ab¨w`‡K, RwUj I cÖhyw³MZ `¶Zvwbf©i †givg‡Zi Rb¨ AwfÁ wVKv`vi‡K iÿYv‡eÿY Kv‡R m¤ú„³ Kiv 
cÖ‡qvRb| GB †¶‡Î Public Procurement Rule (PPR) ev Gi nvjbvMv` wewa AbymiY Ki‡Z n‡e|

2.2.7 ¸YMZgvb wbðqZv I wbqš¿Y (Quality Assurance and Control)

i¶Yv‡e¶Y Kvh©µg ev¯Íevq‡bi mgq e¨eüZ DcKi‡Yi ¸YMZgvb wbðqZv I wbqš¿Y GKwU AZ¨šÍ ¸iæZ¡c~Y© 
welq| DcKi‡Yi gvb wbwðZ Ki‡Z cÖ‡qvR‡b cixÿvMv‡i cixÿv Kiv n‡Z cv‡i| wVKv`v‡ii `vwqZ¡ n‡e cix¶vi 
LiP enb Kiv, hv wej Ad †KvqvbwUwU (Bill of Quantity-BOQ) Gi g‡a¨ AšÍfz©³ _vK‡e| wefvMxq Kv‡Ri †¶‡Î, 
gvjvgv‡ji gvb wbqš¿Y Zv µ‡qi mgq m¤úbœ Ki‡Z n‡e| GQvovI, h_vh_ iÿYv‡eÿY c×wZ AbymiY Ki‡Z 
n‡e| D”Pgv‡bi gvjvgvj I mwVK c×wZ e¨envi K‡i m¤úvw`Z iÿYv‡eÿ‡Yi KvR GKwU †UKmB djvdj cÖ`vb 
K‡i|

2.2.8 Z`viwK I ch©‡eÿY cÖwµqv (Supervision and Monitoring Mechanism) 

cvwb mieivn e¨e¯’vi iÿYv‡eÿY KvR mvaviYZ †cŠimfvi cvwb mieivn wefv‡Mi KvwiMwi Kg©xiv gvV ch©v‡q 
m¤úv`b K‡i| KvwiMwi Kg©x‡`i `vwqZ¡mg~n wbgœiƒct

•	 Kv‡Ri gvb eRvq ivLvi Rb¨ wba©vwiZ †¯úwmwd‡Kkb Abyhvqx mwVK gv‡bi wbg©vY/i¶Yv‡e¶Y gvjvgvj 
e¨envi wbwðZ Kiv|

•	 gvb wbqš¿‡Yi Rb¨ h_vh_ iÿYv‡eÿY c×wZ e¨envi Kiv| †givg‡Zi ̄ ’vwqZ¡ g~jZ mwVK c×wZ e¨env‡ii 
Ici wbf©i K‡i|

†givgZ Kv‡Ri KvwiMwi w`K mvaviYZ bZzb Kv‡Ri Zzjbvq †ewk RwUj| AZGe, †givgZ Kv‡Ri Rb¨ `ÿ cvwbi 
K‡ji wgw¯¿ Gi m¤ú„³Zv wbwðZ K‡i Awew”Qbœ Z`viwK I ch ©‡eÿY cÖ‡qvRb|

2.2.9 Riæix cÖwZwµqv cwiKíbv (Emergency Response Planning)

cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv Ges iÿYv‡eÿY Kvh©µ‡g Riæwi cÖwZwµqv cwiKíbv (Emergency 

Response Planning) ej‡Z Ggb cÖ¯‘wZ I e¨e¯’v MÖnY †evSvq, hvi gva¨‡g cvwb mieiv‡n weNœ m…wó Ki‡Z 
cv‡i ev cvwbi ¸YMZgv‡bi AebwZ NUv‡Z cv‡i Ggb cwiw¯’wZ‡Z `ªæZ I Kvh©Kifv‡e mvov †`Iqv hvq|

GB cwiKíbvi g~j D‡Ïk¨ n‡jv m¤¢ve¨ ̀ ye©jZv wPwýZ Kiv, cÖwZwµqvi Rb¨ cÖ‡qvRbxq Kvh©cÖYvjx (procedures) 

I wb‡`©wkKv (protocols) ˆZwi Kiv, Ges cÖ‡qvRbxq Askx`vi‡`i m‡½ mgwš^Z Askx`vwiZ¡ MVb Kiv hv‡Z 
†h‡Kv‡bv Riæwi cwiw¯’wZ‡Z `ªæZ c`‡¶c †bIqv hvq|

Riæwi Ae¯’vi wKQy mvaviY D`vniY n‡jv:

•	 cÖvK…wZK `y‡h©vM †hgb eb¨v, f‚wgK¤ú, N~wY©So BZ¨vw`;

•	 wm‡÷g e¨_©Zv †hgb cv¤ú ev cvBcjvBb †f‡O cov;

•	 cvwbi `~lY ev RxevYy msµgY n‡q cov;

•	 Ges wWwRUvj wbqš¿Y e¨e¯’vq cyber-attack ev Z_¨ n¨vwKs|
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Riæix cÖwZwµqv cwiKíbvi cÖavb w`Kmg~n (Key Aspects of Emergency Response Planning):

•	 `ye©jZv g~j¨vqb (Vulnerability Assessment): wm‡÷‡gi m¤¢ve¨ SzuwK I `ye©jZv wPwýZ Kiv, †hgb 
AeKvVv‡gvi ¶wZ, `~lY, ev †mev wewNœZ nIqv BZ¨vw`;

•	 Kvh©cÖbvjx I wb‡`©wkKv (Procedures and Protocols): Riæix Ae¯’vq Kvh©Kifv‡e mvov †`Iqvi 
Rb¨ ¯úó wb‡`©kbv ˆZwi Ki‡Z n‡e|Gi g‡a¨ AšÍfz©³ n‡e †hvMv‡hvM gva¨g ¯’vcb, m¤ú` eiv‡Ïi avc 
wba©viY Ges cybiæ×vi Kvh©µg;

•	 Askx`vwiZ¡ I mgš^q (Partnerships and Collaboration): Riæix cwiw¯’wZ‡Z Kvh©Ki mgš^‡qi Rb¨ 
Ab¨vb¨ ms¯’v †hgb, Riæix e¨e¯’vcbv G‡RwÝ, Rb¯^v¯’¨ KZ…©cÿ, Ges Ab¨vb¨ †mev cÖ`vbKvix ms¯’vi 
m‡½ mgwš^Z Askx`vwiZ¡ M‡o †Zvjv; 

•	 cÖwk¶Y I gnov (Training and Drill): Riæix cwiw¯’wZ‡Z (wi‡qj UvBg wmwPD‡qkb) Kg©x‡`i cÖ¯‘wZ 
wbwðZ Kivi Rb¨ wbqwgZ cÖwk¶Y I ev¯Íe gnovi Av‡qvRb Kiv; 

•	 m¤ú` cwiKíbv (Resource Planning): Riæwi cÖwZwµqv †gKv‡ejvq mnvqZv cÖ`v‡bi Rb¨ cÖ‡qvRbxq 
gvbem¤ú`, hš¿cvwZ, Ges gvjvgvj Av‡M †_‡KB wba©viY I eivÏ cÖ`vb Kiv|

2.2.10 cvwb I kw³ wbixÿv cwiPvjbv (Conducting Water and Energy Audit) 

Drcvw`Z I weZiYK…Z cvwbi GKwU D‡jøL‡hvM¨ Ask AcPq nq, hv †mev cÖ`vbKvixi Avq Kwg‡q †`q|GB AcPq 
Gi wKQy Ask †fŠZ wj‡KR (physical leakage) Ges wKQy ivR¯ ̂ÿwZ (revenue loss)| ZvB, cvwbi wbixÿv 
m¤úv`‡bi gva¨‡g †gvU cvwb Drcv`b, e¨env‡ii wnmve Ges AcP‡qi mwVK cwigvY wba©viY Kiv cÖ‡qvRb| cvwbi 
wbixÿvi djvdj †fŠZ I ivR¯^ AcPq DfqB n«vm Kivi Rb¨ AMÖvwaKvig~jK c`‡¶c wba©vi‡Y mnvqZv K‡i|

Ab¨w`‡K, kw³ (Power) LiP †gvU O&M Li‡Pi 30% †_‡K 50% ch©šÍ n‡Z cv‡i|AZGe, kw³i `¶ e¨envi 
Ges AcPq n«vm †mev cÖ`vbKvixi Kvh©KvwiZv e„w×‡Z `xN©‡gqv‡` ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| GwU GKwU myk…�Lj 
kw³ wbixÿvi gva¨‡g AR©b Kiv m¤¢e, hv kw³ mvkÖq Ges we`y¨r LiP Kgv‡bvi m¤¢ve¨ Dcvq¸wj wPwýZ Ki‡Z 
mnvqZv K‡i|

2.2.11 Avw_©K I ev‡RU e¨e¯’vcbv (Financial and Budgetary Management)

GKwU cvwb mieivn e¨e¯’v Avw_©Kfv‡e †UKmB ivL‡Z n‡j GKwU kw³kvjx Ges Kvh©Ki Avw_©K e¨e¯’vcbv KvVv‡gv 
cÖwZôv Kiv Acwinvh©| e¨q wbqš¿Y Ges Avq e„w×i gva¨‡g GB j¶¨ AR©b Kiv m¤¢e| GKwU ev¯Íem¤§Z wn‡m‡ei 
Dci wfwË K‡i evwl©K Avq e¨†qi ev‡RU cÖ¯‘Z Kivi gva¨‡g cwiPvjbv I iÿYv‡eÿY Gi e¨q wbqš¿Y Kiv †h‡Z 
cv‡i| O&M Gi e¨‡qi cwigvY kni‡f‡` cwiewZ©Z nq| Gi cÖavb wba©viK n‡jv, cÖwZôv‡bi cÖkvmwbK e¨q, 
Ges cvw¤ús w¯‹‡gi Rb¨ we`y¨r LiP| †hme ¯’v‡b MÖ¨vwfwU mieivn e¨e¯’v Pvjy i‡q‡Q, †mLv‡b mvaviYZ we`y¨r LiP 
Zzjbvg~jKfv‡e Kg ev cÖvq †bB|

AZGe, GKwU `¶ Avw_©K e¨e¯’vcbv c×wZ (financial management system) cÖeZ©‡bi gva¨‡g cvwb mieivn 
e¨e¯’vi O&M e¨q wbqš¿Y, Avw_©K w¯’wZkxjZv e„w×, Ges `xN©‡gqvw` †UKmBZv wbwðZ Kiv m¤¢e|
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2.3 cwiPvjbv I iÿYv‡eÿY ev¯Íevq‡bi mxgve×Zv Ges cÖwZeÜKZv
 Limitations and Constraints in O&M Implementation

evsjv‡`‡ki cvwb mieivn e¨e¯’vq cwiPvjbv I iÿYv‡eÿY ev¯Íevq‡bi †¶‡Î †ek wKQy mxgve×Zv I cÖwZeÜKZv 
i‡q‡Q, †h¸wj wbgœiƒct

	Avw_©K mxgve×Zv (Financial Constraints): wKQz e¨wZµg Qvov AwaKvsk †cŠimfv Zvi wbR¯^ ev‡R‡Ui 
AvIZvq m¤ú~Y©fv‡e cwiPvjbv Ki‡Z cv‡i bv| †gvU Avq I e¨‡qi g‡a¨ NvUwZ we`¨gvb _v‡K| GB 
NvUwZ c~i‡Yi Rb¨ miKvi †_‡K Aby`vb cÖ`vb Kiv nq| d‡j, AMÖvwaKv‡ii wfwË‡Z cÖwZôv‡bi ms¯’vcb 
†eZbfvZv, mvaviY we`y¨r wej Ges cÖkvmwbK e¨q cwi‡kv‡ai Kvi‡Y cvwb mieivn e¨e¯’vi cwiPvjbv I 
iÿYv‡eÿY LiP cÖ`v‡bi Rb¨ ch©vß ev‡RU eivÏ ivLv m¤¢e nq bv|

	U¨vwid bxwZ I ivR¯^ msMÖ‡n P¨v‡jÄ (Tariff Policy and Revenue Collection Challenges): 
†ewkifvM †cŠimfvq cvBcevwnZ cvwb mieiv‡ni †ÿ‡Î eZ©gv‡b Lvbv wfwËK Ges cvB‡ci e¨v‡mi gvc 
Abyhvqx cvwbi U¨vwid e¨e¯’v cwiPvwjZ nq, KviY wgUvihy³ ms‡hvM GL‡bv Dbœqb ch©v‡q i‡q‡Q| d‡j, 
cvwbi cÖK…Z Pvwn`vi †P‡q cvwbi e¨envi †ewk nq, hv cvwb Drcv`b LiP evwo‡q †`q| †cŠimfv¸wj 
AvBb I ¯’vbxq ivR‰bwZK cwiw¯’wZi Kvi‡Y mn‡RB cvwbi cwiPvjb e¨q U¨vwi‡di m‡½ mgš^q Ki‡Z 
cv‡i bv| GKBmv‡_, U¨vwid msMÖ‡ni nvi 80%Gi †ewk evov‡bvUvI KwVb| ¯’vbxq cÖfve I ivR‰bwZK 
Pv‡ci Kvi‡Y A‡bK mgq KZ©…c¶ cvwbi jvBb wew”Qbœ Ki‡Z ev e‡Kqv Av`v‡q c`‡¶c wb‡Z wbiærmvwnZ 
nq|

	̀¶ Rbej NvUwZ (Shortage of Skilled Personnel): GKwU †cŠimfvi cvwb mieivn e¨e¯’vi mwVK 
cwiPvjbvi I iÿYv‡eÿ‡bi Rb¨ ch©vß I `¶ Rbej cÖ‡qvRb| GB Rbej Drcv`b bjK‚c, wUªU‡g›U 
cø¨v›U, cvwbi wiRvifqvi, mÂvjb Ges weZiY †bUIqvK© Gi cwiPvjbv I iÿYv‡eÿY KvR K‡i Ges 
wbivc` cvwb cwiKíbv (WSP) ev¯Íevqb K‡i| GKwU m¤§„Ø I Kvh©Ki cvwb mieivn e¨e¯’vi Rb¨ Avw_©K 
e¨e¯’vcbv‡ZI `¶ Rbej Acwinvh©| Z‡e ev¯Í‡e †cŠimfvi Aby‡gvw`Z mvsMVwbK ZvwjKv Abyhvqx 
eivÏK…Z Rbej h‡_ó bq| d‡j, cÖvq me †cŠimfvB `¶ Rbe‡ji NvUwZ‡Z fyM‡Q, hv †mev cÖ`vb I 
i¶Yv‡e¶‡Yi avivevwnKZv e¨nZ K‡i|



2-14

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj



3-1

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

Aa¨vq-3t cvwb AvniY (Bb‡UK) Gi myweavmg~n

3.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

Bb‡UK‡K cÖavbZ `yB fv‡M fvM Kiv hvq, GKwU f‚Mf©¯’ cvwb Avni‡Yi Rb¨ Ges AciwU f‚c„ô¯’ cvwb (mvi‡dm 
IqvUvi) Avni‡Yi Rb¨| G‡`i bKkv Ges g~j we‡eP¨ welq¸wj wfbœ n‡q _v‡K| cÖwZwUi ˆewkó¨ wb‡¤œ eY©bv Kiv 
n‡jv|

3.1.1 Bb‡U‡Ki aiY

†cŠimfvi cvBcevwnZ cvwb mieivn e¨e¯’vq cvwb AvniY Kiv nq f‚Mf©¯’ cvwb †_‡K, A_ev b`x, n«` I Ab¨vb¨ 
eo Rjvk‡qi g‡Zv f‚c„ô¯’ cvwb †_‡K| evsjv‡`‡ki †cÖ¶vc‡U `yB ai‡bi Bb‡UK e¨eüZ nqt

1) f‚Mf©¯’ cvwbi Bb‡UK, hv‡K Drcv`K bjK‚c ejv nq, Ges

2) f‚c„ô¯’ cwbi Bb‡UK, hv `yB ai‡bi, w¯’i (Fixed Type) Ges fvmgvb (Floating Type)|

3.1.1.1 f‚Mf©¯’ cvwbi Bb‡UK 

f‚Mf©¯’ cvwb AvniY ej‡Z f‚-c„‡ôi wb‡P Aew¯’Z GKzBdvi (aquifer) †_‡K cvwb MÖn‡Yi cÖwµqv‡K †evSvq| GwU 
A‡bKUvB wbf©i K‡i GKzBdviwU Ave× (confined) bv †Lvjv (unconfined) Zvi Dci|

AMfxi Drcv`K bjK‚c mvaviYZ †Lvjv GKzBdvi †_‡K cvwb D‡Ëvjb K‡i, Z‡e wKQy †¶‡Î GwU Ave× GKzBdvi 
†_‡KI cvwb wb‡Z cv‡i| Aciw`‡K, Mfxi Drcv`K bjK‚c g~jZ Ave× GKzBdvi †_‡K cvwb D‡Ëvj‡bi Rb¨ 
wWRvBb Kiv nq, Z‡e GwU e…nËi MfxiZvq †Lvjv GKzBdvi †_‡KI cvwb AvniY Ki‡Z cv‡i| wPÎ 3.1-G cvwb 
Pµ (Water Cycle) Ges GKzBdv‡ii aviYv Dc¯’vcb Kiv n‡q‡Q|

wPÎ 3.1 cvwb Pµ Ges AMfxi I Mfxi bjK‚c
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Drcv`K bjK‚c: †cŠimfv¸wj‡Z cvBcjvB‡bi gva¨‡g cvwb mieiv‡ni Rb¨ Acwi‡kvwaZ f‚Mf©¯’ cvwb D‡Ëvj‡bi 
D‡Ï‡k¨ Drcv`K bjK‚c ¯’vcb Kiv nq| hw` f‚Mf©¯’ cvwb evsjv‡`‡ki cvb‡hvM¨ cvwbi ¸YMZgvb c~iY K‡i, 
Zvn‡j GwU Dchy³ †K¬vwi‡bkbmn mivmwi weZiY e¨e¯’vq mieivn Kiv nq| wKš‘ hLb Acwi‡kvwaZ f‚Mf©¯’ cvwb‡K 
cwi‡kva‡bi cÖ‡qvRb nq, ZLb GwU GKwU wU«U‡g›U cø¨v‡›U cÖwµqvRvZKiY Kiv nq Ges wewfbœ av‡ci gva¨‡g 
e¨envi Dc‡hvMx K‡i MÖvnK‡`i mieivn Kiv nq| GKwU Drcv`K bjK‚c mvaviYZ cvIqvi wW«wjs †gwkb e¨envi 
K‡i Lbb Kiv nq| Z‡e cvIqvi wW«wjs †gwkb cvIqv bv †M‡j ev Lbb¯’‡j cvIqvi wW«wjs †gwkb cÖ‡ek Ki‡Z bv 
cvi‡j, ZLb nv‡Z PvwjZ wW«wjs hš¿cvwZ e¨envi Kiv nq| GKwU Drcv`K bjK‚c mvaviYZ †h mKj Ask wb‡q 
MwVZ nq Zv n‡jv- †eBj cøvM, m¨vÛ Uª¨vc, †÷«Bbvi, eøvBÛ cvBc (wb‡¤ œi †Kwms) Ges nvDwRs cvBc (Dc‡ii 
†Kwms)| mvaviYZ cvwb D‡Ëvj‡bi Rb¨ cÖ‡qvRbxq ¶gZv m¤úbœ GKwU mvegvwm©ej cv¤ú nvDwRs cvB‡ci (Dc‡ii 
†Kwms) g‡a¨ ̄ ’vcb Kiv nq| evsjv‡`‡k, †hLv‡b Drcv`K bjK‚‡ci MfxiZv A‡c¶vK…Z Kg Ges GKzBdvi †jqvi 
mxwgZ, †mLv‡b Bbfv‡U©W Drcv`K bjK‚c ¯’vcb Kiv nq| Lbb c×wZ Ges f‚Mf©¯’ cvwbi Bb‡UK (Drcv`K 
bjK‚c)-Gi GKwU mvaviY WvqvMÖvg wb‡¤œi wPÎ I AsK‡bi gva¨‡g Dc¯’vcb Kiv n‡q‡Q|

wPÎ 3.2 cvIqvi wWªwjs wPÎ 3.3 g¨vbyqvj wWªwjs 

wPÎ 3.4 mvavib Drcv`K bjK‚c wPÎ 3.5 GKvwaK w¯Œbmn Bbfv‡U©W bjK‚c
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cv¤ú I †gvU‡ii MVb

Drcv`K bjK‚‡ci Rb¨ mvegvwm©ej cv¤ú I †gvU‡ii MVb wPÎ 3.6-G †`Lv‡bv n‡q‡Q|

①Motor sleeve

②Motor

③Suction

④Sleeve

⑤Casing

⑥Impeller

⑦Delivery

⑤Casing

wPÎ 3.6 Drcv`K bjK‚‡ci Rb¨ mvegvwm©ej †gvUi cv¤ú hš¿vsk Ges cv‡¤úi MVb

3.1.1.2 f‚c„ô¯’ cvwbi Bb‡UK

b`x, n«` Ges Ab¨vb¨ eo Rjvkq †_‡K f‚c„ô¯’ cvwb n‡jv †cŠimfvi cvBcevwnZ cvwb mieiv‡ni Av‡iKwU Drm, 
hv f‚Mf©¯’ cvwbi cvkvcvwk e¨eüZ nq| evsjv‡`‡ki b`x¸wj‡Z el©v I ï®‹ †gŠmy‡g cvwbi ¯Í‡ii g‡a¨ eo cv_©K¨ 
_v‡K, ZvB cv¤ú e¨e¯’v Ggbfv‡e ¯’vcb Ki‡Z nq hv‡Z b`xi cwiw¯’wZ Abyhvqx cvwb AvniY Kiv hvq| f‚c„ô¯’ 
cvwbi Bb‡UK cÖavbZ `yB ai‡bi n‡q _v‡Kt-

1) fvmgvb Bb‡UK (Floating Intake)

2) w¯’i Bb‡UK (Fixed Intake)

(1) fvmgvb Bb‡UK

1) cvwb AvniY AeKvVv‡gvi aiY

fvmgvb Bb‡UK G mvaviYZ mvi‡dm (‡mw›U«wdDMvj) cv¤ú A_ev mvegvwm©ej cv¤ú e¨envi Kiv nq| wPÎ 3.7 Gi ① I ②-‡Z †`Lv‡bv n‡q‡Q †h, mvi‡dm cv¤úwU c›Uz‡bi Dci ’̄vcb Kiv n‡q‡Q, Avi ③ I ④-‡Z mvegvwm©ej 
†gvUi cv¤úwU c›Uz‡bi wb‡P ’̄vcb Kiv n‡q‡Q| c›Uzb n‡jv GKwU fvmgvb ÷«vKPvi hv w÷j †d«g I ewW w`‡q ˆZwi 
Ges b`x ev Rjvk‡qi Zx‡i †bvOi Kiv _v‡K| cvwbi ¯Íi IVv-bvgvi m‡½ m‡½ c›UzbI Dci-wb‡P DVv bvgv K‡i| 
Z‡e cv‡¤úi dyU fvj‡fi MfxiZvq h‡_ó gvwR©b ivLv nq †hb †mwU b`xi ev Rjvk‡qi Zj‡`‡k bv jv‡M|
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①	 f‚c„ô¯’ cv¤ú mn Bb‡UK c›Uzb ②	 c›Uz‡bi Dci cv¤ú 

③	 mvegvwm©ej cv¤ú mn Bb‡UK c›Uzb
④	 cv¤ú¸wj fvj&f Gi wb‡P ’̄vwcZ

wPÎ 3.7 fvmgvb Bb‡UK cv¤ú 

2) AeKvVv‡gvMZ MVb

wPÎ 3.8-G GKwU mvaviY fvmgvb Bb‡UK ÷«vKPv‡ii D`vniY †`Iqv n‡q‡Q| Gi cÖavb ˆewkó¨¸wj nj:① Acwi‡kvwaZ cvwb GKwU †d¬w·ej cvB‡ci gva¨‡g cvwb †kvabvMv‡i mieivn Kiv nq;② c›UzbwU †d¬vU Gi mnvqZvq mv‡cvU© cvq;③ mvKkb †cÖmvi a‡i ivLvi Rb¨ e¨e¯’v i‡q‡Q;④ c›Uzb †f‡m hvIqvi SzuwK †iv‡a iwk Øviv mshy³ _v‡K;⑤ †bvO‡ii IRb (Anchor Weight);⑥ cÖ‡cjvimn ¯Œz, c›Uzb hv‡Z K‡i †m wb‡R Pj‡Z cv‡i (evsjv‡`‡k †ewkifvM Bb‡UK ¯Œy QvovB);⑦ Bb‡UK cv¤ú (mvi‡dm ev mvegvwm©ej), hvi mvKkb wb‡Pi w`‡K _v‡K;⑧ Dcwifv‡M GKwU †WK cvUvZb ¯’vcb Kiv nq|
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wPÎ 3.8 fvmgvb Bb‡UK Gi MVb

(2) w¯’i Bb‡UK (Fixed Intakes)

1) cvwb AvniY AeKvVv‡gvi aiY

A‡bK †¶‡Î evua ev DBqvi (weirs) ˆZwi K‡i cvwbi w¯’i Bb‡UK wbg©vY Kiv nq, Z‡e evsjv‡`‡ki †ewkifvM 
†¶‡Î G¸wj QvovB b`x †_‡K mivmwi cvwb AvniY Kiv nq| cvwbi ¯Í‡ii cwieZ©‡bi m‡½ mvgÄm¨ ivL‡Z cv‡¤úi 
Ae¯’vb cwieZ©b Kiv nq| wPÎ 3.9-G evsjv‡`‡k cÖPwjZ w¯’i Bb‡UK e¨e¯’vi aiY †`Lv‡bv n‡q‡Q|

①① UvIqvi UvB‡ci Bb‡UK
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②② b`xi Zj‡`k Bb‡UK

③③ cv¤ú †P¤^vimn b`xi Zj‡`k Bb‡UK ④④ mv¤ú I‡qj Bb‡UK

⑤⑤ w¯’i †RwU Bb‡UK (k³ †d«‡gi aiY)

wPÎ 3.9: w ’̄i Bb‡UK MV‡bi aiY

2) AeKvVv‡gvi MVb

wPÎ 3.9 Abymv‡i wb‡Pi cvuP ai‡bi Bb‡UK e¨e¯’vi weeiY †`Iqv n‡jv:

①① UvIqvi UvBc Bb‡UK:

wPÎ 3.9 ① n‡jv UvIqvi UvB‡ci Bb‡UK hv wek¦e¨vcx mvaviY n‡jI evsjv‡`‡k Lye Kg e¨eüZ nq| UvIqvi 
Bb‡UK ̀ yB ai‡bi: (K) cv¤ú UvIqv‡ii wfZ‡i ̄ ’vcb Kiv (Pipeline A) Ges (L) UvIqv‡ii wbP w`‡q cvBc cÖ‡ek 
Kiv‡bv Ges b`xZx‡i cv¤ú emv‡bv (Pipeline B)
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②② b`xi Zj‡`k Bb‡UK:

wPÎ 3.9 ② G †`Lv‡bv n‡q‡Q| GwU ¯’vcb LiP mvkÖqx, Z‡e Gi mvKkb wjdU ¶gZv gvÎ 3.5 - 4.0 wgUvi| 
evsjv‡`‡ki cÙv b`x‡Z GB ai‡bi Bb‡UK e¨eüZ nq, †hLv‡b b`xi cvwbi ¯Íi ev P¨v‡b‡ji cwieZ©b Abyhvqx 
cv‡¤úi Ae¯’vb e`jv‡bv nq hv‡Z K‡i cvwb D‡Ëvj‡bi D”PZv cv‡¤úi aviY ÿgZvi g‡a¨ _v‡K|

③③ cv¤ú †P¤̂vimn b`xi Zj‡`k Bb‡UK:

wPÎ 3.9 ③ G †`Lv‡bv n‡q‡Q| G‡Z mvKkb wjd‡Ui cÖ‡qvRb †bB Ges ② Gi gZ cv¤ú miv‡bviI `iKvi nq 
bv, Z‡e GKwU cv¤ú †P¤̂vi ’̄vcb Ki‡Z nq| GB Bb‡UK bvivqYM‡Ä cvwb mieivn e¨e¯’vq †`Lv hvq|

④④ mv¤ú I‡qj Bb‡UK:

wPÎ 3.9 ④ G †`Lv‡bv n‡q‡Q| GwU‡Z ② Gi gZ mvKkb wjdU we‡ePbv Ki‡Z nq Ges 4 wgUvi Gi †ewk wbP 
†_‡K cvwb D‡Ëvjb m¤¢e nq bv| GB ai‡bi Bb‡UK cÙv b`x‡Z ivRkvnx cvwb mieivn e¨e¯’vq e¨eüZ n‡”Q|

⑤⑤ w¯’i †RwU Bb‡UK (k³ †dª‡gi aiY):

wPÎ 3.9 ⑤ G †`Lv‡bv n‡q‡Q| GwU‡Z ① Gi gZ GKwU †d«gIqvK© KvVv‡gvmn w¯’i wcjvi Øviv ¯’vcb Kiv nq| 
Z‡e Gi wbg©vY KvR Bb‡UK UvIqv‡ii †P‡q mnR| GwU †gŠjfxevRvi cvwb mieivn e¨e¯’vq e¨eüZ nq|

3.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

3.2.1 Bb‡UK e¨e¯’vi ÎæwU wbY©q (Diagnoses)

Bb‡UK myweavi aiY Abyhvqx Gi wewfbœ wbix¶Y e¨e¯’v i‡q‡Q| GB g¨vbyqv‡j wbix¶Y c×wZ‡K `yB †kÖYx‡Z fvM 
Kiv n‡q‡Q| GKwU Òf‚Mf©¯’ cvwbi Bb‡UKÓ Ges AciwU Òf‚c„ô¯’ cvwbi Bb‡UKÓ Gi Rb¨|

3.2.1.1 f‚Mf©¯’ cvwbi Bb‡UK

cwiPvjb ch ©‡e¶Y:

Drcv`K bjK‚c wbqwgZ Pvjv‡bv DwPZ| we`¨gvb Z_¨ Abyhvqx gvwmK ev wØgvwmK wfwË‡Z bjK‚‡ci GKK 
Drcv`b ¶gZv (Specific Capacity) cwigvc Kiv DwPZ Ges Zv wbg©vYKv‡j cÖvß g~j ¶gZvi m‡½ Zyjbv Kiv 
DwPZ| hw` Drcv`b ÿgZv 10 †_‡K 15% Kg cvIqv hvq, Zvn‡j Gi KviY wba©viY I cÖwZKvig~jK e¨e¯’v 
wb‡Z n‡e| Drcv`b ¶gZv 25% Kg nIqvi Av‡MB cybiæ¾xweÎKiY c×wZ ïiæ Ki‡Z n‡e| bjK‚‡ci Kvh©ÿg 
g~j¨vqb Kivi Rb¨ wb‡¤ œi †PKwj÷ e¨envi Kiv hvq|

K) ˆ`wbK ev mvßvwnK wfwË‡Z ÷¨vwUK IqvUvi †j‡fj gvcv;
L) ˆ`wbK ev mvßvwnK wfwË‡Z 2 NÈv Uvbv cvw¤ús‡qi c‡i WvBbvwgK IqvUvi †j‡fj gvcv;
M) gvwmK ev wØgvwmK ci ci wbw`ó mgq ch©šÍ Uvbv cvw¤ús‡qi c‡i bjK‚‡ci Drcv`b ¶gZv cwigvc, 

÷¨vwUK I cvw¤ús IqvUvi †j‡fj gvcv; 

N) bjK‚‡ci GKK Drcv`b nvi (Specific Capacity) wbiæcY Kiv Ges Zv g~j Drcv`b nv‡ii mv‡_ Zzjbv 
Kiv; 

O) wbw ©̀ó mgq ch©šÍ Uvbv cvw¤ús‡qi c‡i cvwbi m¨v¤ú‡j evjyi Dcw¯’wZ cix¶v Kiv|
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bjK‚‡ci cvw¤ús nvi Kgvi Kvi‡b bjK‚‡ci cvwb Avni‡Yi ÿgZv K‡g †h‡Z cv‡i| †h `ywU Kvi‡b bjK‚‡ci 
cvw¤ús nvi K‡g hvq Zv n‡jv 1-wdë‡ii I‡cwbs eÜ nIqv Ges 2-evjy cÖevwnZ n‡q Zv RgvU †eu‡a bjK‚c‡K 
eÜ K‡i †djv| Gi d‡j cv‡¤úi ¶wZ nq Ges hw` †KvbI cÖwZKvig~jK e¨e¯’v bv †bIqv nq †m‡ÿ‡Î bjK‚cwU 
m¤ú~Y©fv‡e APj n‡q c‡o|

(1) wdë‡ii I‡cwbs eÜ nIqv 

1) SzuwK

wdëv‡ii I‡cwbs eÜ n‡j cvw¤ús †iU K‡g hvq, d‡j cvwbi Pvwn`v c~iY nq bv| cÿvšÍ‡i WªWvDb evovi Kvi‡b 
cvw¤ús IqvUvi †j‡fjI e„w× cvq Ges G‡Z cv¤ú AKvh©Ki nIqvi SzuwKI †e‡o hvq|

2) cÖ‡qvRbxq Z_¨

bjK‚c wbg©vY I eZ©gvb Dfq mg‡qi wb‡¤œv³ Z_¨mg~n cÖ‡qvRb| 

•	 cvw¤ús †iU;

•	 ÷¨vwUK IqvUvi †j‡fj (I‡qj †j‡fj wgUvi Øviv);

•	 WvBbvwgK IqvUvi †j‡fj (I‡qj †j‡fj wgUvi Øviv);

•	 wdëv‡ii wfR¨yqvj KwÛkb (hw` I‡qj K¨v‡giv _v‡K)|

wPÎ 3.10: bjK‚c wbixÿ‡Yi Rb¨ hš¿cvwZ I cwigv‡ci DcKiYmg~n

Static water level(SWL)

Top of pump (TOP)

Submergible
Motor

Riser pipe

Pump casing (impeller)

Suction

Screen

Sand pit

More than
1m

GL

Draw down=
(SWL)-(PWL)

（PWL)-(TOP)

Well level meterWell Camera
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3) wbwðZKiY c‡q›U

•	 cvw¤ús †iU

hw` ewa©Z cv¤ú †n‡Wi Kvi‡bI cvw¤ús †iU wbg©v‡Yi mg‡qi Zyjbvq Kg nq, Zvn‡j GwU bjK‚‡ci wdëvi eÜ 
_vKvi j¶Y n‡Z cv‡i|

•	 Òcvw¤ús IqvUvi †j‡fj - ÷¨vwUK IqvUvi †j‡fjÓ [(PWL) - (SWL)] wnmve K‡i WªWvDb †ei Ki‡Z n‡e| 

hw` bjK‚‡ci wdëvi eÜ n‡q hvq, Zvn‡j eZ©gvb cvwbi †j‡fj Kgvi nvi bjK‚c wbg©v‡Yi mg‡q cvwbi †j‡fj 
Kgvi nv‡ii †P‡q †ewk n‡e Ges ewa©Z cv¤ú †n‡Wi Rb¨ cvw¤ús †iU K‡g hv‡e| hw` eZ©gvb WªWvDb wbg©v‡Yi 
mgq Gi WªWvD‡bi wØ¸‡Yi †ewk nq, Zvn‡j wdëvi eÜ (clogging) n‡Z cv‡i Ges cÖwZ‡ivag~jK e¨e¯’v MÖnY 
Kiv cÖ‡qvRb|

•	 cvw¤ús IqvUvi †j‡fj Ges cv‡¤úi Dc‡ii ~̀iZ ¡ gvc‡Z n‡e| ([(PWL) - (TOP)] wPÎ 3.10)

g~jZ:, cv¤úwU wdëv‡ii Dc‡i Aew¯’Z nIqv DwPZ Ges cv¤ú †_‡K evqyy †kvl‡Yi m¤¢vebv we‡ePbv K‡i (PWL) - 

(TOP) Kgc‡¶ 1 wgUvi ev Zvi †ewk nIqv DwPZ| wbg©v‡Yi ïiæ‡Z, (PWL) - (TOP) GKwU gvwR©b we‡ePbv K‡i 
wba©viY Kiv DwPZ| Z‡e mg‡qi mv‡_ mv‡_ cvwb¯Í‡ii n«vm e…w× cvq Ges hw` (PWL) - (TOP) 1 wgUv‡ii Kg nq, 
Zvn‡j cv‡¤úi ¶wZi Rb¨ cÖwZKvig~jK e¨e¯’v MÖnY Kiv cÖ‡qvRb| GB †¶‡Î wi‡Rbv‡ikb KvR bv nIqv ch©šÍ 
cv‡¤úi mv‡_ AwZwi³ Kjvg cvBc †hvM Kiv DwPZ|

•	 K¨v‡giv Øviv bjK‚‡ci wdëv‡ii (w¯Œ‡bi) 
Ae¯’v †`Lv:

wdëv‡ii K¬wMs cix¶v Kiv `iKvi| wdëvi eÜ _vKv 
cwiw¯’wZi bgybv wPÎ 3.11 G †`Lv‡bv n‡q‡Q| GB 
Ae ’̄vq, cvw¤ús nvi Kg n‡Z cv‡i| d‡j cÖ‡qvRbxq 
c`‡¶c †bIqvi cÖ‡qvRb|

wPÎ 3.11: eÜ wdëvi

4) c`‡ÿc Ges cÖwZKvi e¨e¯’v

wdëvi cwi®‹vi Kiv me‡P‡q Kvh©Ki c×wZ| KviY c~‡e©i c×wZ‡Z wdëvi K¬wMs welqwU wbwðZ K‡i‡Q| wdëvi 
Gi eø‡KR `~i Kivi Rb¨ wb‡¤œi wK¬wbs c×wZ e¨eüZ nq|
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①① D”P-Pvchy³ cvwb Øviv cwi®‹vi Kiv
bx‡Pi wP‡Î †`Lv‡bv n‡q‡Q, GKwU mvegvwm©ej cv¤ú hvi 
g‡a¨ GKwU †RwUs U¨v¼ I bRj i‡q‡Q, GwU bjK‚‡ci 
g‡a¨ †XvKv‡bv nq Ges wdëviwU cwi®‹vi Kivi Rb¨ 
wdëv‡ii wfZ‡i cvwbi †RU cÖ‡qvM Kiv nq|

②② mvwR©s c×wZ
†mvqve Kvc¸wj Zv‡ii `wo w`‡q mshy³ _v‡K Ges 
wdëv‡ii wfZ‡i Ges evB‡ii cvwb cwi®‹vi Kivi Rb¨ 
GUv‡K Dc‡i Ges bx‡P DVv-bvgv Kiv‡bv nq|

③③ eªvk Øviv cwi®‹vi Kiv
eªvk¸wj GKwU Zv‡ii `woi mv‡_ mshy³ _v‡K, hv 
wdëv‡ii wfZ‡i Ae¯’vb K‡i Ges RgvU gqjv cwi®‹v‡ii 
Rb¨ GUv‡K Dc‡i Ges bx‡P DVv-bvgv Kiv‡bv nq|

④④ msKzwPZ evqy Øviv cwi®‹vi Kiv
bx‡Pi wP‡Î †`Lv‡bv n‡q‡Q †h, cvwb Ges evwj Dc‡i 
Avbvi Rb¨ msKzwPZ evqy cvB‡ci gva¨‡g Bb‡R± Kiv 
nq| GQvovI, fvj&fwU eÜ K‡i msKzwPZ evqy cvB‡ci 
gva¨‡g Bb‡R± K‡i evwj cwi®‹vi Kiv nq|

wPÎ 3.12: wdëvi cwi®‹vi c×wZmg~‡ni aviYv 

wPÎ 3.13 †Z wdëvi cwi®‹v‡ii Av‡M I c‡ii Ae¯’v †`Lv‡bv n‡q‡Q|

cwi®‹v‡ii Av‡M cwi®‹v‡ii c‡i
wPÎ 3.13 wdëvi eÜ I cwi®‹vi Ae¯’v 
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Dc‡i ewY©Z c×wZ¸wj hvwš¿Kfv‡e bjK‚c cwi®‹vi Kivi AšÍfz©³| hvwš¿K c×wZ A‡bK mgq bjK‚c i¶Yv‡e¶‡Y 
m‡šÍvlRbK djvdj †`q bv| G †¶‡Î ivmvqwbK c×wZ¸wj e¨envi Kiv nq| GB Kv‡R wewfbœ ivmvqwbK †hgb: 
A¨vwmW, cwjdm‡dU, weøwPs cvDWvi, †mvwWqvg nvB‡cv‡K¬vivBU BZ¨vw` e¨envi Kiv nq| Rb¯̂v ’̄¨ cÖ‡KŠkj 
Awa`ßi (wWwcGBPB) 1989 mvj †_‡K †cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi bjK‚‡ci wdëvi Lye 
mdjfv‡e cwi®‹vi K‡i Avm‡Q| wWwcGBPB-‡Z bjK‚‡ci wdëvi cwi®‹v‡ii aviYvwU mvaviYfv‡e ÒDrcv`K 
bjK‚‡ci cybiæ¾xweZKiY (Regeneration)Ó bv‡g cwiwPZ| wWwcGBPB GB Kv‡R me‡P‡q †ewk †h c×wZwU 
e¨envi K‡i, Zv n‡jv weøwPs cvDWvi Ges evwYwR¨Kfv‡e cwiwPZ K¨vjMb (Sodium hexametaphosphate) bvgK 
wWmcviwms G‡R›U cvwb‡Z ¸wj‡q Zv bjK‚‡ci wdëv‡i cÖ‡ek Kwi‡q Pvc cÖ‡qvM I Pvcgy³KiY (Pressurizing 

and De-pressurizing) c×wZ| wDwcGBPBÕi f‚Mf©¯’ cvwb wefvM (GWD) GB c×wZwU wWwcGBPB-‡Z bjK‚c 
cybiæ¾xweZKiY (Regeneration) Kv‡Ri m~Pbv jMœ †_‡KB e¨envi K‡i Avm‡Q| GwU wdëvi I MÖv‡fj c¨v‡K 
†jvnvi e¨vK‡Uwiqv Øviv m…ó eø‡KR ̀ ~i Ki‡Z AZ¨šÍ Kvh©Ki| GB c×wZwUi we¯ÍvwiZ weeiY I cÖ‡qvRbxq hš¿cvwZi 
e¨envi wb‡¤œ D‡jøL Kiv n‡q‡Q|

wPÎ 3.14 bjK‚c cybiæ¾xweZKiY Pvc cÖ‡qvM I Pvc gy³KiY c×wZ

cybiæ¾xweZKiY KvR ïiæi Av‡M cÖ_‡g bjK‚‡ci GKK Drcv`b ¶gZv (specific capacity) cwigvc K‡i †`Lv 
nq| Zvici cv¤úwU Ly‡j †djv nq| Gici wb‡Pi avc¸wj AbymiY Kiv nq:

1. bjK‚‡ci MfxiZv cwigvc Kiv nq| hw` bjK‚‡c evwj Rgv cvIqv hvq, Zv Aek¨B Zy‡j Avb‡Z n‡e;

2. Pvwn`vgZ ivmvqwbK `ªe‡Yi cwigvY wnmve K‡i wgkÖY cÖ¯‘Z Kiv nq;

3. †U«Bwg cvB‡ci gva¨‡g wdëv‡ii Dc‡i †mB ivmvqwbK ª̀eY †X‡j 1 w`b †i‡L †`Iqv nq;

4. Gici GKB cwigv‡Yi weï× cvwb bjK‚‡c Dci †_‡K Xvjv nq;
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5. Pvc cÖ‡qvM I Pvcgy³KiY Gi Rb¨ 3-4 w`be¨vcx Kv‡Ri Rb¨ hš¿cvwZ ¯’vcb Kiv nq| Pv‡ci cwigvY, 
Pvc evov‡bvi MwZ, KZ¶Y Pvc a‡i †i‡L Qvov n‡e Ges Pvc cÖwZ N›Uvq KZevi †`Iqv I Qvov n‡e 
Ges GKB c×wZ 2q I 3q (cÖ‡qvR‡b 4_©) w`‡b Kxfv‡e Kiv n‡e Zvi mgqm~wP GKRb Acv‡iUi Zvi 
AwfÁZv †_‡K wba©viY K‡i;

6. Gici GB hš¿cvwZ mwi‡q Avevi cv¤ú emv‡bv nq Ges bjK‚c cybivq †W‡fjc K‡i GKK Drcv`b 
¶gZv cwigvc Kiv nq| GwU bjK‚cwUi DbœwZ n‡q‡Q wK bv Zv wbwðZ K‡i|

hw` wba©vwiZ gvb Abyhvqx DbœwZ AwR©Z bv nq, Zvn‡j GB c×wZwU AveviI GKevi cybive…wË Kiv hvq|

(2) evwji RgvU euvav

1) SzuwK

bjK‚‡ci wb‡P (m¨vÛ Uªv‡c) evwj R‡g †M‡j Zv ax‡i ax‡i wdëvi 
GjvKvq †cŠuQvq Ges wdëv‡ii I‡cb Gwiqv Kwg‡q †`q| Gi d‡j evwj 
cv‡¤úi g‡a¨ P‡j wM‡q cv¤ú ¶wZMÖ Í̄ nq|

2) cÖ‡qvRbxq Z_¨
•	 bjK‚‡ci wb‡Pi MfxiZv (wPÎ 3.15 Abyhvqx, `wo w`‡q 

cwigvc K‡i)

•	 wdëv‡ii Ae ’̄vb

•	 D‡ËvwjZ cvwb‡Z evwji cwigvY (‡Pv‡L †`‡L ev hš¿ Øviv 
cwigvc K‡i)

3) wbwðZKiY c‡q›U

wb‡¤ œi KviY mg~‡ni Rb¨ c`‡ÿc I cÖwZKvi e¨e¯’v wb‡Z n‡e:

•	 bjK‚‡ci wb‡Pi MfxiZv:
evwj wdëv‡ii wbP ch©šÍ R‡g‡Q|

•	 D‡ËvwjZ cvwb‡Z evwji cwigvY:
	h‡š¿ evwji cwigvY ≥ 50 wg.MÖv./wjUvi, A_ev
	Lvwj †Pv‡L evwj †`Lv hv‡”Q|.

wPÎ 3.15: bjK‚‡c Zjvwb Rgv
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4) c`‡ÿc Ges cÖwZKvi e¨e¯’v

wPÎ 3.16 Abyhvqx †eBjvi (bailer) e¨envi K‡i evwj DVv‡Z n‡e| AMfxi bjK‚‡ci Rb¨ GB e¨e¯’v e¨envi‡hvM¨| 
MfxiZi/Mfxi bjKz‡ci Rb¨ wPÎ 3.17 †Z †`Lv‡bv msKzwPZ evqy c×wZ e¨envi‡hvM¨|

msKzwPZ evqy Øviv cwi®‹vi Kiv
bx‡Pi wP‡Î †`Lv‡bv n‡q‡Q †h, cvwb Ges evwj Dc‡i 
Avbvi Rb¨ msKzwPZ evqy cvB‡ci gva¨‡g Bb‡R± Kiv 
nq| GQvovI, fvj&fwU eÜ K‡i msKzwPZ evqy cvB‡ci 
gva¨‡g Bb‡R± K‡i evwj cwi®‹vi Kiv nq|

wPÎ 3.17: msKzwPZ evqy Øviv evwj AcmviYwPÎ 3.16: †eBjvi Øviv evwji RgvU euvav AcmviY

3.2.1.2 f‚c„ô¯’ cvwbi Bb‡UK

cwiPvjb ch ©‡e¶Y:

evsjv‡`‡ki †cÖ¶vc‡U, GKwU cvwb mieivn e¨e¯’vi Rb¨ f‚c„ô¯’ cvwb Avni‡Yi cwiPvjb ch©‡e¶‡Yi g‡a¨ mvaviYZ 
wKQy g~L¨ c¨vivwgUvi wbqwgZ ch©‡e¶Y I †iKW© Kiv AšÍfz©³ _v‡K| †hgb: cvwbi ¯Íi, cÖevn P¨v‡b‡ji cwieZ©b, 
†Nvjv‡U Ae¯’v (turbidity) - AšÍZ †Pv‡L †`‡L fv‡jv/Lvivc/AZ¨šÍ Lvivc wn‡m‡e wPwýZ Kiv Ges Bb‡UK c‡q‡›U 
fvmgvb e¯‘i Rgv BZ¨vw`| GB mKj KviY¸wj cvwbi ̧ YMZgvb I cwi‡kvab cÖwµqvq cÖfve †dj‡Z cv‡i I cvwbi 
cÖvc¨Zvi evav m„wó Ki‡Z cv‡i|

GQvovI, m¤¢ve¨ `~lY Drm kbv³ K‡i cvwbi Auvavi‡K msiÿ‡Yi Rb¨ cÖ‡qvRbxq cÖwZ‡ivag~jK e¨e¯’v †bIqv 
AZ¨šÍ ¸iæZ¡c~Y©| Bb‡UK cv¤ú cwiPvjbv Ges fvmgvb c›Uzb UvB‡ci Bb‡UK ÷«vKPv‡ii ¯’vwqZ¡ wbwðZ Ki‡Z 
cÖwZw`b ch©‡e¶Y Kiv Riæwi, hv‡Z nVvr †Kv‡bv SzuwK bv N‡U| eb¨v I N~wY©So c~e©vfv‡mi mgq, m¤¢ve¨ ÿwZ 
wba©viY K‡i Ges AvMvg myiÿv e¨e¯’v MÖnY Ki‡Z n‡e, hv‡Z †kvabvMv‡i cvwbi mieivn e¨vnZ bv nq|

(1) ïK‡bv †gŠmy‡g cvwb Avni‡Y mgm¨v 

1) SzuwK

evsjv‡`‡k b`x¸wj cwjgvwUi AÂ‡j Aew¯’Z Ges GLv‡b el©v I ï®‹ †gŠmy‡g cvwbi cÖev‡n wekvj cv_©K¨ †`Lv hvq| 
ï®‹ †gŠmy‡g A‡bK †¶‡Î b`xi cÖevn Bb‡UK ¯’v‡bi evB‡i P‡j hvq, d‡j c~‡e© wbwg©Z Bb‡UK w`‡q cvwb AvniY 
m¤¢e nq bv| ZLb weKí e¨e¯’v wb‡Z nq|
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2) cÖ‡qvRbxq Z_¨

•	 Bb‡U‡Ki aiY (fvmgvb ev w¯’i Bb‡UK)

•	 ï®‹ †gŠmy‡g b`xi HwZnvwmK (c~‡e©i) I eZ©gvb Ae¯’v

3) wbwðZKiY c‡q›U

•	 w¯’i ai‡bi Bb‡UK Gi †ÿ‡Î, b`x cÖev‡ni Ae¯’vb hw` wbg©v‡Yi wKQy eQi ci cwiewZ©Z nq, Zvn‡j 
Bb‡UK Pjgvb ivLv Am¤¢e n‡q c‡i| ZvB Bb‡U‡Ki bZyb Ae ’̄vb wba©viY Ki‡Z n‡e| GB mKj †ÿ‡Î 
Bb‡U‡Ki `xN©¯’vqx cwiPvjbvi Rb¨ b`xi GKwU w¯’wZkxj RvqMv wba©vi‡Yi w`‡K g‡bv‡hvM †`Iqv DwPZ|

•	 fvmgvb Bb‡UK Gi †ÿ‡Î, cwiw¯’wZ Abymv‡i wfbœ wfbœ e¨e¯’v wb‡Z nq:

†Km-1: b`xi cÖevn †gŠmywg (seasonal) wfwË‡Z cwiewZ©Z n‡j, c›Uzb †mB cÖevngvb RvqMvq mwi‡q †bIqv hvq 
Ges †Wwjfvwi cvBc ey÷vi cv‡¤úi gva¨‡g m¤úªmvwiZ Kiv hvq| el©vKv‡j Avevi c›Uzb Av‡Mi ¯’v‡b wdwi‡q 
Avbv hvq| Giƒc †ÿ‡Î cÖwZ eQi G ai‡bi cwiw¯’wZ †gvKvwejvi Rb¨ IqvUvi IqvK©m Gi Avbymw½K cwiKíbv 
(contingency planning) _vKv DwPZ|

†Km-2: cÖevn †gŠmywg n‡jI cwiewZ©Z cÖevngvb RvqMvq c›Uzb w¯’ifv‡e †bvOi Kiv SzuwKc~Y©| †hgb, nVvr eb¨vq 
b`xi cÖevn †e‡o hvIqv A_ev So m„wó nIqvi Kvi‡b c›Uzb †f‡m †h‡Z cv‡i| G‡ÿ‡Î c›Uzb Av‡Mi RvqMvq w¯’i 
Ae ’̄v‡b _v‡K Ges Bb‡UK cv¤ú cÖevngvb ’̄v‡b mwi‡q wb‡q eyóvi cv¤úmn cvBc m¤úªmvwiZ Kiv nq| Avevi, 
el©vKv‡j m¤úªmvwiZ cvBc Ly‡j c›Uz‡bi ms‡M cybtmshy³ Kiv nq| GKBfv‡e, cÖwZ eQi G ai‡bi cwiw¯’wZ 
†gvKv‡ejvi Rb¨ IqvUvi IqvK©m Gi Avbymw½K cwiKíbv (contingency planning) _vKv DwPZ|

†Km-3: †h mKj b`x A‡c¶vK…Z w¯’i wKš‘ cvwbi ¯Í‡i †gŠmywg IVvbvgv †ewk, †mLv‡b Bb‡UK cvBc el©vi mg‡q 
Dc‡i DVv‡bv Ges ï®‹ †gŠmy‡g wb‡Pi w`‡K bvgv‡Z nq, d‡j cv¤ú fvj ÿgZvq Pvjv‡bv hvq| GB mgm¨v wbim‡Y 
GKvwaK cv¤ú wfbœ wfbœ MfxiZvq ’̄vcb K‡i cÖ‡qvRb Abyhvqx cwiPvjbv Kiv hvq|

AvuKv-euvKv (wgqvÛvwis) b`x‡Z cvo fv½vi Kvi‡b KLbI KLbI fvmgvb A_ev w¯’i Bb‡U‡Ki Ae¯’v‡bi 
cwieZ©b cÖ‡qvRb nq|

†h mKj wel‡q jÿ¨ ivLv cÖ‡qvRb:

•	 †Wwjfvwi cvBc m¤úªmvi‡Yi d‡j cv¤ú †nW I cÖevn nvi h‡_ó wKbv Zv hvPvB Kiv cÖ‡qvRb hv‡Z K‡i 
wUªU‡g›U cø¨v‡›U cÖ‡qvRbxq cwigvY b`xi cvwb mieivn wbwðZ Kiv hvq| hw` cv¤ú †n‡Wi cwieZ ©‡bi d‡j 
cÖevn K‡g hvq †m‡ÿ‡Î, GKwU eyóvi cv¤ú mshy³ Kiv cÖ‡qvRb|

•	 we`y¨r jvBb `xN© n‡j †fv‡ëR W«c n‡e, †mB †¶‡Î cv¤ú Pvjv‡bvi Rb¨ cÖ‡qvRbxq †fv‡ëR wbwðZ 
Ki‡Z n‡e|

•	 wPÎ 3.18-G ivRkvnxi b`xi Bb‡U‡Ki HwZnvwmK Ae¯’v †`Lv hvq| mvaviYZ: bKkv cwiKíbvi mgq 
b`xi cÖK…wZ we‡ePbvq wb‡q cvwbi Bb‡UK c‡q›U wba©viY Kiv nq, wKš‘ ivRkvnxi †ÿ‡Î bKkv cÖYq‡b 
GB we‡ePbv Kiv nqwb, d‡j cvwb AvniY m¤¢e nq bv|
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el©v †gŠmy‡g ivRkvnxi Bb‡U‡Ki Ae¯’v 

ï®‹ †gŠmy‡g Bb‡U‡Ki Ae¯’v (c›UzbwU jvj wPwýZ GjvKvq miv‡Z n‡e)
wPÎ 3.18: b`xi HwZnvwmK Ae¯’v Ges cvwb wenxb Bb‡U‡Ki RvqMv

4) c`‡ÿc Ges cÖwZKvi e¨e¯’v

fvmgvb c›Uz‡bi †¶‡Î cvBc j¤̂v K‡i `~ieZ©x¯’v‡b (Ad‡kv‡i) wb‡Z n‡e| Z‡e w¯’i Bb‡U‡Ki Rb¨ cybt¯’vc‡bi 
gZ cÖwZKvi e¨e¯’v †bIqv AZ¨šÍ RwUj KvR|

(2) KPzwicvbvi Kvi‡b cv¤ú eøK nIqv

1) SzuwK

we‡kl K‡i el©vKv‡j, KPzwicvbv cÖevwnZ nq| GgbI n‡Z cv‡i †h cv¤ú GwU Pz‡l †bq Ges cv‡¤ú AvU‡K hvq, 
hvi d‡j ÎæwU †`Lv †`q|
2) cÖ‡qvRbxq Z_¨
Bb‡UK myweavq KPzwicvbv Av‡Q Kx bv Zv †`Lv

3) wbwðZKiY c‡q›U
cvwb Avni‡Yi mgq KPzwicvbvi Ae¯’v 
wbwðZKiY| mvaviYfv‡e, hw` cvwb Avni‡Yi 
mgq wPÎ 3.19-Gi g‡Zv KPzwicvbv Øviv Bb‡UK 
†ewóZ _v‡K, Zvn‡j Dc‡i DwjøwLZ SzuwK¸wj 
cÖwZ‡iva Kivi Rb¨ c`‡¶c wb‡Z n‡e|

wPÎ 3.19: Bb‡UK KPzwicvbv Øviv †ewóZ
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4) c`‡ÿc Ges cÖwZKvi e¨e¯’v

wPÎ 3.20 Abyhvqx cv‡¤úi mvKkb Gi w`‡K 
†bU ev Abyiƒc †eóbx ¯’vcb Ki‡Z n‡e|

wPÎ 3.20: cv¤ú mvKkb †mU

(3) evwj Rgv (cÖavbZ: ¯’vqx Bb‡U‡Ki Rb¨)

1) SzuwK

evwj Rgvi d‡j cv‡¤úi mvKkb evavcÖvß nq, Gi d‡j AvniY‡hvM¨ cvwbi cwigvY n«vm cvq|

2) cÖ‡qvRbxq Z_¨
•	 evwj Rgvi cyiæZ ¡ (wPÎ 3.21)

•	 D‡ËvwjZ cvwb‡Z evwji cwigvY (Lvwj †Pv‡L ev hš¿ Øviv cwigvcK…Z)

3) wbwðZKiY c‡q›U

wb‡¤ œi KviY mg~‡ni Rb¨ c`‡ÿc I cÖwZKvi e¨e¯’v wb‡Z n‡e:

•	 cv‡¤úi wb‡Pi MfxiZv:
evwj wdëv‡ii wbP ch©šÍ R‡g‡Q|

•	 D‡ËvwjZ cvwb‡Z evwji cwigvY:
	h‡š¿ evwji cwigvY ≥ 50 wg.MÖv./wjUvi, A_ev
	Lvwj †Pv‡L evwj †`Lv hv‡”Q

4) c`‡ÿc Ges cÖwZKvi e¨e¯’v
RgvK…Z evwj AcmviY Ki‡Z n‡e| gvby‡li Øviv GUv Kiv‡bv hvq| evwj Acmvi‡Yi mgq Bb‡UK eÜ ivL‡Z 
n‡e|

wPÎ 3.21: Bb‡U‡K evwj Rgv
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3.3 ¯’vcbvmg~‡ni mgm¨v mgvavb

†Uwej 3.1: Bb‡U‡Ki mgm¨v mgvav‡bi ZvwjKv

NUbv KviY SzuwK c`‡ÿc

f‚M
f©¯

’cv
wb

i 
Bb

‡U
K bjK‚‡ci Drcv`b 

nvi K‡g †M‡Q 

wdëvi eÜ nIqv 

cvwb Drcv`b 
Kg nIqv

wdëvi cwi®‹vi Kiv

bjK‚‡ci Zj‡`‡k evwj 
Rgv

evwj AcmviY Kiv

cvwbi w¯’wZZj †e‡o 
hvIqv

Av‡kcv‡ki GjvKvi AwZgvÎvq 
cvwb DVv‡bv eÜ Kiv (cÖ‡qvR‡b 
†÷K‡nvìvi mfvi gva¨‡g GKgZ 
nIqv)

bjK‚‡c evwj D‡V

wdëvi eÜ nIqv cv‡¤úi 
B‡¤újvi ÿwZ 

nIqv

wdëvi cwi®‹vi Kiv 

AwZgvÎvq cvw¤ús Kiv cvw¤ús †iU mwVK gvÎvq ivLv

wdëv‡ii ÿwZ nIqv wdëvi †givgZ Kiv

f‚c
„ô¯

’cv
wb

i 
Bb

‡U
K

b`xi P¨v‡b‡ji 
Ae¯’vb cwieZ©‡bi 
Kvi‡b b`xi cvwb 
Avni‡Y Amyweav 

Bb‡UK c‡q›U fzj 
RvqMvq Av‡Q 

Bb‡UK bvB, 
cvwb mieivn 

bvB
Bb‡U‡Ki Ae¯’vb cwieZ©b Kiv 

KPzwicvbv Øviv 
Bb‡UK eÜ

KPzwicvbv †f‡m Av‡m

Bb‡UK †QvU 
n‡q hvq, 

cv‡¤úi ÿwZ 
nq

Rvwj ev †bU emv‡bv, KPzwicvbv 
AcmviY Kiv 

b`xi cvwb n‡Z evwj 
cv¤ú K‡i

Bb‡U‡Ki RvqMvq evwj 
R‡g‡Q

cv‡¤úi ÿwZ 
nq

evwj AcmviY Kiv 
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3.4 cwi`k©b

†Uwej 3.2 †Z Bb‡U‡Ki Av`k © cwi`k©b AvB‡Ug Ges Gi wd«‡Kv‡qwÝ †`Lv‡bv n‡q‡Q|

†Uwej 3.2 cv‡¤úi bjK‚‡ci ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK evwl©K gvb`Û

bj
K‚c

 -
 f

‚Mf
©¯’c

vwb

1.cvwbi w¯’wZ Zj

〇

〇

ˆ`wbK 
Z_¨i Mo

〇

gvwmK 
Z‡_¨i Mo

cv¤ú ’̄vc‡bi mg‡qi †j‡fj 
†hb 1 wgUv‡ii †ekx e„w× bv 
cvq

2.cvw¤ús Ae ’̄vq cvwbi
 Zj 

‡j‡fj †hb cv¤ú Gi Dci 
n‡Z 1 wgUv‡ii †ekx _v‡K 

3.cvw¤ús Gi nvi
‡iU †hb g~j cvw¤ús †i‡Ui 
10% Gi †ekx Kg bv nq 

4.evwj DVv
fvmgvb c`v_© Gi cwigvY †hb 
50 wg.MÖv. /wjUvi Gi †ekx 
bv nq 

5. bjK‚‡ci wfZ‡i 
K¨v‡giv Øviv †PK Kiv 

hLb cvw¤ús †iU K‡g hv‡e ZLb †PK 
Kiv 

wdëvi eÜ †hb D‡jøL‡hvM¨ 
bv nq

6.evwj Rgv hLb evwj D‡V ZLb †PK Kiv evwj †hb wdëvi ch©šÍ bv R‡g

b`
x

7. b`xi cvwbi †j‡fj

〇

〇

ˆ`wbK 
WvUvi Mo

〇

gvwmK 
WvUvi Mo

Bb‡UK c‡q‡›U †hb cvwb 
cvIqv hvq

8. KPzwicvbv †f‡m hvIqv
Bb‡UK c‡q‡›U †hb KPzwicvbv 
bv _v‡K

9.cvw¤ús Gi nvi
‡iU †hb g~j cvw¤ús †i‡Ui 
10% Gi †ekx Kg bv nq 

10.evwj DVv

fvmgvb c`v_© Gi cwigvY †hb 
50 wg.MÖv. /wjUvi Gi †ekx bv 
nq ev Lvwj †Pv‡L evwj †`Lv 
wbwðZ bv K‡i

11.evwj Rgv hLb evwj D‡V ZLb †PK Kiv mvKkb gy‡L †hb evwj bv R‡g
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Aa¨vq-4t cv¤ú

4.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

GB Aa¨v‡q cvBcevwnZ cvwb mieivn e¨e¯’vq e¨eüZ cv¤ú¸wji Kvh©c×wZ, cÖKvi‡f` I Kg©¶gZvi ˆewkó¨mg~n 
Zz‡j aiv n‡q‡Q| GQvovI †cŠimfvi cvw¤ús myweav¸wji Kvh©Ki I †UKmB e¨e¯’vcbvi Rb¨ cv‡¤úi cwiPvjbv, 
ÎæwU wbY©q I i¶Yv‡e¶Y msµvšÍ w`Kwb‡ ©̀kbv cÖ`vb Kiv n‡q‡Q|

4.1.1 cv‡¤úi †kÖwYweb¨vm

cvwb mieivn e¨e ’̄vq cv¤ú GKwU AZ¨šÍ ¸iæZ¡c~Y© hš¿, hv GK ’̄vb †_‡K Ab¨ ’̄v‡b cvwb cwien‡Y mvnvh¨ K‡i| 
†hgb: Drcv`K bjK‚c, f‚c„ô¯’ cvwb AvniY ¯’j (Surface water intake), weZiY Rjvavi, ivmvqwbK U¨vsK 
BZ¨vw` †_‡K cvwb cwi‡kvabvMvi, mÂvjb I weZiY cvBcjvBb, D”P cvwbi U¨vsK ev Ab¨ †Kv‡bv wiRvf©v‡i 
mieivn K‡i| evsjv‡`‡ki cvwb mieivn e¨e ’̄vq mvaviYZ ỳB ai‡bi cv¤ú e¨eüZ nq, h_v:

1) mvi‡dm cv¤ú/†mw›UªwdDM¨vj cv¤ú

2) mvegvwm©ej cv¤ú 

mvi‡dm cv¤ú gvwUi Dc‡i ’̄vcb Kiv nq, †hLv‡b cv¤ú I †gvUi DfqB ’̄jfv‡M (Ground) _v‡K| Acic‡ÿ, 
mvegvwm©ej cv¤ú cvwbi wb‡P ’̄vcb Kiv nq, †hLv‡b cv¤ú I †gvUi DfqB cvwbi g‡a¨ _v‡K| mvegvwm©ej cv¤ú 
mvaviYZ Drcv`K bjK‚c †_‡K cvwb D‡Ëj‡bi Rb¨ e¨eüZ nq, KLbI KLbI f‚c„ô ’̄ cvwb Avni‡Yi †¶‡ÎI 
GB cv¤ú e¨eüZ nq| cv‡¤úi ZviZ‡g¨i we‡ePbvq †kÖYxweb¨vm Kiv hvq, †hgb:-

•	 kw³i Drm Abyhvqx (we ỳ¨r, wW‡Rj BwÄb),

•	 k¨v‡d&Ui Ae ’̄vb Abyhvqx (fvwU©K¨vj ev nivBR›Uvj),

•	 ’̄vcbvi aiY Abyhvqx (mvegvwm©ej ev mvi‡dm-gvD‡›UW),

•	 †mevi aiY Abyhvqx (cwi®‹vi cvwb ev eR¨© cvwb)|

Z‡e GB g¨vbyqv‡j cv‡¤úi †kÖwYweb¨vm g~jZ Zv‡`i cwiPvjb cÖwµqv (Operating Mechanism) Abyhvqx Kiv 
n‡q‡Q, hv wb‡¤œ I wPÎ 4-1 G e¨vL¨v Kiv n‡q‡Q|

1) wm‡½j-†÷R Bg‡cjvi mvi‡dm †gvUi cv¤ú
GB cv‡¤ú †KejgvÎ GKwU Bg‡cjvi ’̄vcb Kiv _v‡K Ges GwU gvwUi Dc‡i ’̄vcb Kiv nq|GwU cÖavbZ b`x †_‡K 
cvwb AvniY, ey÷vi cv¤ú wn‡m‡e mÂvjb cvBcjvB‡b Ges cvwb cwi‡kvabMv‡i e¨eüZ nq|

2) gvwë-†÷R Bg‡cjvi mvi‡dm †gvUi cv¤ú
GwU wm‡½j-†÷R Bg‡cjvi mvi‡dm †gvUi cv‡¤úi g‡ZvB KvR K‡i, Z‡e G‡Z ỳB ev Z‡ZvwaK Bg‡cjvi 
_v‡K, hv GKwU k¨vd&U Øviv †Nviv‡bv nq| †ewk D”PZv ev Pv‡ci cÖ‡qvRb n‡j GB ai‡bi cv¤ú e¨envi Kiv nq| 
evsjv‡`‡k GwU †Zgb RbwcÖq bq|

3) gvwë-†÷R Bg‡cjvi mvegvwm©ej †gvUi cv¤ú
GwU gvwë-†÷R Bg‡cjvi mvi‡dm †gvUi cv‡¤úi g‡Zv GKB cÖwµqvq KvR K‡i, Z‡e GwU cvwbi wb‡P Mfxi 
bjK‚‡c ’̄vcb Kiv nq Ges AvKv‡i †MvjvKvi nq| G‡Z hZ †ewk Bg‡cjvi _v‡K, cv¤úwU ZZ †ewk ¶gZvm¤úbœ 
nq| 
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4) gvwë-†÷R Bg‡cjvi fvwU©K¨vj cv¤ú
GB cv‡¤ú †gvUiwU gvwUi Dc‡i ’̄vcb Kiv nq Ges ivBRvi cvB‡ci g‡a¨ w`‡q GKwU k¨v‡d&Ui gva¨‡g cv‡¤úi 
Bg‡cjviwU †Nviv‡bv nq| †h‡nZz †gvUi cvwbi ms¯ú‡k© _v‡K bv, ZvB Bbmy‡jkb bó nIqvi SzuwK †bB| Z‡e 
k¨vd&U‡K mv‡cvU© w`‡Z I K¤úb `gb Ki‡Z e¨e ’̄v wb‡Z nq| eZ©gv‡b, †gvU‡ii Bbmy‡jkb cÖhyw³ DbœZ nIqvq 
Mfxi bjK‚‡c cÖavbZ mvegvwm©ej cv¤ú e¨eüZ n‡”Q|

5) wm‡½j-†÷R Bg‡cjvi mvegvwm©ej †gvUi cv¤ú 
Dc‡ii (3) I (4) b¤̂i cv‡¤úi Zzjbvq GB cv‡¤úi e¨vm eo nIqvq GwU bjK‚‡c e¨envi Dchy³ bq| mvaviYZ 
GwU U¨vsK ev LbbK…Z cvZK‚‡c ’̄vcb Kiv nq|
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4.1.2 cvw¤ús miÄv‡gi Dcv`vbmg~n

GB As‡k cv¤ú Ges Gi m¤úwK©Z miÄvg¸wji GKwU msw¶ß weeiY †`Iqv n‡q‡Q| †h‡nZz cvw¤ús miÄv‡gi 
Dcv`vbmg~n cv‡¤úi Kvh©c×wZi Zzjbvq Gi Bb÷‡jk‡bi Ae ’̄vb (installation location) Øviv †ewk wba©vwiZ nq, 
ZvB Bb÷‡jk‡bi …̀wó‡KvY †_‡K GLv‡b e¨vL¨v Kiv n‡q‡Q|

4.1.2.1 mvi‡dm †gvUi cv¤ú

mvi‡dm †gvUi cv‡¤úi GKwU Av`k © KvVv‡gv wPÎ 4-2-G †`Lv‡bv n‡q‡Q| wb‡¤œ mvi‡dm †gvUi cv‡¤úi 
Dcv`vbmg~‡ni cÖavb Kvh©c×wZ I Zv‡`i f‚wgKv e¨vL¨v Kiv n‡jv:

•	 cvwb GKwU dzU fvj&f (1) Gi gva¨‡g cÖ‡ek K‡i Ges mvKkb cvBc (2) w`‡q Dc‡ii w`‡K cÖevwnZ nq| 
†÷ªBbvi (3) AevwÂZ c`v_© ev gqjv wdëv‡ii gva¨‡g Avjv`v K‡i †d‡j; A_ev

•	 cv‡¤úi mvKkb Ges †Wwjfvwi Dfq cv‡k PvcgvcK hš¿ (Pressure gauge) (4) ¯’vcb Kiv nq, hv‡Z 
Dfq cv‡kiB †nW (Head) cwigvc Kiv hvq;

•	 cv‡¤úi K¤úb hv‡Z cvBcjvB‡b bv hvq, †m Rb¨ †d¬w·ej R‡q›U (5) mvKkb I †Wwjfvwi Dfq cv‡k 
¯’vcb Kiv nq;

•	 †d¬v wgUvi (6) cvwb cÖev‡ni nvi cwigv‡ci Rb¨ e¨eüZ nq Ges GwU bb-wiUvb © fvj&f (NRV) (7) Gi 
m‡½ mshy³ _v‡K| †d¬v wgUviwU ¯’vcb Kivi mgq GwU Gj‡ev, †PK fvj&f ev Ab¨ fvj&f †_‡K cvB‡ci 
e¨v‡mi 5-10 ¸Y `~i‡Z ¡ emv‡bv DwPZ, KviY cvwbi N~Yv©qgvb cÖev‡n (turbulence) cvwb cÖev‡ni gv‡c 
ÎæwU NUv‡Z cv‡i;

•	 cv¤ú Pvjy Kivi Av‡M mvKkb cvBc-G cvwb fwZ© Ki‡Z nq| GRb¨ cÖvBwgs †cvU © (8) w`‡q cÖvBwgs cvwb 
Xvjv nq|

evsjv‡`‡k mvi‡dm †gvUi cv¤ú ¯’vcbvi GKwU D`vniY wPÎ 4.2-G †`Lv‡bv n‡q‡Q| ZË¡ Abyqvqx cÖwZwU ¯’vcbvq 
Pvc gvcvi hš¿ (Pressure gauge) Ges †d¬v wgUvi _vKv DwPZ, wKš‘ ev Í̄‡e A‡bK †¶‡Î G¸wj fv½v ev cvIqv 
hvq bv|

Pump Motor

(5)Flexible joint

Pipe 
support

(4)Compound pressure gage 
(to be able to measure vacuum)

(4)Pressure gage

(7)Non-return valve(NRV)

Valve 

Strainer(3)

Foot valve(1)
(Non-Return Valve)

Suction 
pipe(2)

(8)Prime water port

(6)Flow meter

wPÎ 4.2: mvi‡dm †gvUi cv¤ú e¨e¯’vi Av`k© KvVv‡gvw
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4.1.2.2 mvegvwm©ej †gvUi cv¤ú

mvegvwm©ej †gvUi cv¤ú e¨e¯’vi GKwU Av`k © KvVv‡gv wPÎ 4.3-G †`Lv‡bv n‡q‡Q| wb‡¤œ mvegvwm©ej †gvUi cv‡¤úi 
Dcv`vbmg~‡ni cÖavb Kvh©c×wZ I Zv‡`i f‚wgKv e¨vL¨v Kiv n‡jv:

•	 f‚Mf©¯’ cvwb GKwU bjK‚‡ci w¯Œb (1) w`‡q cÖ‡ek K‡i Ges cv‡¤úi mvKkb As‡k (3) cÖ‡ek K‡i| GB 
w¯ŒbwU AevwÂZ c`v_© cÖ‡e‡k evav †`q| Gici cvwb ivBRvi cvBc (9) Gi gva¨‡g Dc‡i D‡V hvq;

•	 cv‡¤úi Af¨šÍ‡i Bg‡cjvi (4) cv¤ú †Kwms-Gi (Pump casing) g‡a¨ _v‡K, Ges ˆe ỳ¨wZK †Kej (5) 
†gvU‡ii m‡½ mshy³ _v‡K;

•	 NRV (6) †d¬v wgUv‡ii (8) Av‡M ¯’vcb Kiv nq, hv‡Z †d¬v wgUvi I wm‡÷g DfqB myiw¶Z _v‡K;

•	 Pvc gvcvi hš¿ (Pressure gauge) (7) †Wwjfvwii w`‡K ’̄vcb Kiv nq, hv‡Z †nW (Head) cwigvc Kiv 
hvq;

•	 f‚Mf©¯’ cvwbi Í̄i (Groundwater level) gvcvi Rb¨ IqvUvi †j‡fj wgUviwU cvwbi †j‡fj gvcvi wQ ª̀ (10) 
w`‡q bjK‚‡c cÖ‡ek Kiv‡bv nq;

•	 wKQy †¶‡Î ② wPÎ 4-4 Abyhvqx, mvKkb cvB‡c GKwU fvj&f ¯’vcb Kiv cÖ‡qvRb|

evsjv‡`‡k mvegvwm©ej cv¤ú ’̄vc‡bi GKwU Av`k © KvVv‡gv wPÎ 4.3-G †`Lv‡bv n‡q‡Q| ev Í̄‡e mvi‡dm †gvUi 
cv‡¤úi g‡ZvB mvegvwm©ej cv‡¤ú †cÖmvi wgUvi I †d¬v wgUvi A‡bK †¶‡ÎB ¯’vcb Kiv _v‡K bv ev A‡K‡Rv _v‡K|

mvegvwm©ej cv‡¤úi cwiPvjbv I f‚Mf©¯’ cvwbi Í̄i (Groundwater table) ch©‡e¶‡Yi Rb¨ f‚Mf©¯’ cvwbi †j‡fj 
wbqwgZ cwigvc AZ¨šÍ ¸iæZ¡c~Y©| hw`I bjK‚‡c cvwbi Í̄i mn‡R gvcvi e¨e ’̄v _v‡K, ZeyI cv¤ú nvDm Acv‡iUi 
ev cvwb mycvifvBRviiv cÖvqkB GwU wbqwgZ cwigvc Ki‡Z Abxnv cÖKvk K‡ib| Gi d‡j, cvwbi Í̄i m¤ú‡K © 
avivevwnK Z_¨ cvIqv hvq bv|
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4.1.3 cv‡¤úi Kg©¶gZv (cvidig¨vÝ) Kvf©

cÖwZwU cv‡¤úi wbR¯̂ GKwU cvidig¨vÝ Kvf© (Performance Curve) _v‡K, hv cv‡¤úi wbw`©ó ˆewk‡ó¨i Ici 
wbf©ikxj| GB Kv‡f©i gva¨‡g cv¤ú cwiPvjbvi Rb¨ cv‡¤úi cÖev‡ni nvi (Flow Rate), †gvU †nW (Total Head), 
cÖ‡qvRbxq we ỳ¨r (Input Power) Ges `¶Zv (Efficiency)-Gi cvi¯úwiK m¤úK © †evSv‡bv nq| wb‡¤œ GB cÖavb 
c¨vivwgUvi¸wji msÁv †`Iqv n‡jv|

4.1.3.1 †gŠwjK KvwiMwi welqmg~n

 cÖev‡ni nvi

wbw ©̀ó mg‡q cv¤ú †_‡K mieivnK…Z cvwbi cwigvY‡K cÖev‡ni nvi ejv nq| GwU mvaviYZ wjUvi cÖwZ †m‡KÛ 
(L/S), NbwgUvi cÖwZ N›Uv (m³/h) ev M¨vjb cÖwZ wgwbU (GPM) GK‡K cÖKvk Kiv nq| cvwb mieivn e¨e¯’vq 
cv‡¤úi cÖev‡ni nvi wba©vwiZ nq bjK‚‡ci aviY¶gZv Ges †mev GjvKvi cvwbi Pvwn`v Abyhvqx| GKK cÖev‡ni 
nvi iƒcvšÍ‡ii ZvwjKv †Uwej 4.1-G †`Lv‡bv n‡q‡Q|

†Uwej 4.1 GKK cÖev‡ni nvi iƒcvšÍ‡ii ZvwjKv †Uwej 

hLb GK BDwbU †_‡K Ab¨ BDwb‡U cÖevn nvi iƒcvšÍi Ki‡Z n‡e, †Uwej 4.1-G †mB BDwb‡Ui 1 Gi gvb wbb 
Ges wbe©vwPZ BDwb‡U Abyf‚wgKfv‡e evg ev Wv‡b mivb| D`vniY¯̂iƒc, hw` L/m †K m3/day †Z iƒcvšÍi Kiv 
nq, Zvn‡j L/min Kjv‡g 1 wbb Ges m3/day Kjv‡g Wv‡b mivb| Zvici 1 L/min nj 1.440 m3/day BZ¨vw`|

 †gvU †nW (Total Head)

cv‡¤úi †gvU †nW n‡jv †mB m‡e©v”P D”PZv, †h D”PZvq cv¤ú cvwb‡K Zzj‡Z cv‡i|GwU ỳwU As‡ki 
†hvMdj Øviv wba©vwiZ nq:

•	 cÖK…Z D”PZv (Actual Head)

•	 Nl©YRwbZ ¶wZ ev cvB‡ci wdwUsRwbZ ¶wZ (Head Loss)

m~Î:

†gvU †nW (Total Head) wgUvi = cÖK…Z D”PZv (Actual Head) wgUvi + Nl©YRwbZ ¶wZ evcvB‡ci 
wdwUsRwbZ ¶wZ (Head Loss) wgUvi

D`vniY ¯̂iƒc, hw` †Kv‡bv cv¤ú 10 wgUvi ch©šÍ cvwb Zzj‡Z cv‡i Ges Nl©YRwbZ ¶wZ hw` aiv bv 
nq, Z‡e cv‡¤úi †gvU †nW n‡e 10 wgUvi|
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†nW‡K Pv‡c (Pressure) iƒcvšÍi Kiv hvq| wb‡Pi m~Î g‡Z:
Pressure (Pa) = Head (m) × 9.81 m/s² × 1,000 kg/m³

A_©vr,

1 wgUvi †nW = 9,810 c¨vP‡Kj(Pa) = 0.00981 †gMv c¨vP‡Kj (MPa)

10 wgUvi †nW = 98,100 c¨vP‡Kj = 9.81 wK‡jv c¨vP‡Kj = 0.0981 †gMv c¨vP‡Kj

e¨envwiK cÖ‡qv‡M cv‡¤ú †cÖmvi †MR ’̄vcb K‡i Pvc (†cÖmvi) gvcv nq|

evsjv‡`‡k mvaviYZ Pvc gvcv nq psi, kgf/cm², ev bar GK‡K|

1 bar = 10.19 wgUvi cvwbi Kjvg = 14.5 psi = 100,000 Pa = 0.1 MPa

†nW I Pv‡ci GKK iƒcvšÍi †Uwej 4.2-G †`Lv‡bv n‡q‡Q|

†Uwej 4.2: †nW I †cÖmvi BDwb‡Ui iƒcvšÍi

hLb †nW I †cÖmvi‡K GK BDwbU †_‡K Ab¨ BDwb‡U iƒcvšÍi Ki‡Z n‡e, †Uwej 4.2-G †mB BDwb‡Ui 1 Gi gvb 
wbb Ges wbe©vwPZ BDwb‡U Abyf‚wgKfv‡e evg ev Wv‡b mivb| D`vniY¯̂iƒc, hw` bar †K psi †Z iƒcvšÍi Kiv nq, 
Zvn‡j ba Kjv‡g 1 wbb Ges psi Kjv‡g Wv‡b mivb| Zvici 1 ba nj 14.5 psi BZ¨vw`|

K) cÖK…Z †nW (Actual Head, ha)

cÖK…Z †nW (ha) nj cv‡¤úi mvKkb mvB‡W cvwbi ¯Íi Ges wWmPvR © c‡q‡›U cvwbi ¯Í‡ii g‡a¨ Lvov 
(fvwU ©‡Kj) `~iZ ¡| wPÎ 4.4-G †`Lv‡bv n‡q‡Q †h, cv¤úwU cvwbi Dr‡mi Dc‡i ev bx‡P ’̄vc‡bi Dci 
wbf©i K‡i GwU abvZ¥K (c‡RwUf) ev FYvZ¥K (†b‡MwUf) n‡Z cv‡i|

wPÎ 4.4: cÖK…Z †nW (ha)
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L) †nW jm (Head Loss)

cvBcjvB‡bi †fZi Nl©Y ev evuK, fvj&f, wdwUs BZ¨vw`i Kvi‡Y cvwbi Pv‡ci n«vm‡KB †nW jm ejv 
nq| †nW jm wn‡me Ki‡Z wewfbœ m~Î e¨envi Kiv nq †hgb, Darcy-Weisbach Equation and Manning 

Equation. Z‡e cvwb mieivn e¨e¯’vq GwU mvaviYZ Hazen-Williams Equation Øviv wbY©q Kiv nq:

hf=10.666･C-1.85･D-4.87･Q1.85･L  

†hLv‡b:
hf = †nW jm (wgUvi)
D = cvB‡ci Af¨šÍixY e¨vm (wgUvi)
Q = cÖev‡ni nvi (m³/s)

L = cvB‡ci ˆ`N¨© (wgUvi)
C = Hazen-Williams coefficient (hv cvB‡ci Dcv`vb I Ae ’̄vi Dci wbf©ikxj)|

†mvRv cvB‡ci Nl©YRwbZ †nW jm QvovI wdwUs, fvj&f I evu‡Ki Kvi‡Y AwZwi³ †nW jm n‡q _v‡K, 
hv mgZzj¨ cvBc ˆ`N¨© (Equivalent Length) ev gvBbi jm †Kvwdwm‡q›U Øviv MYbv Kiv nq| GwU mwVK 
wWRvB‡bi Rb¨ †gvU †nW j‡mi ms‡M †hvM Kiv nq|

wdwUs Ges fvj‡fi Kvi‡Y †nW jm wb‡¤œv³ fv‡e Abygvb Kiv †h‡Z cv‡i:
mgZzj¨ ̂ `N¨© c×wZ: cÖwZwU wdwUs Gi Nl©Y jm Gi mgZzj¨ †mvRv cvB‡ci ̂ `N¨© †hvM K‡i| D`vniY¯̂iƒc, 
GKwU 90° Gj‡ev Gi Rb¨ 1 - 2 wgUvi †mvRv cvB‡ci mgZzj¨ we‡ePbv Kiv †h‡Z cv‡i (e¨v‡mi Dci 
wbf©i K‡i)| Ges gvBbi jm m~Î Abyhvqx|

m~Î:

hf = K (v² / 2g)

†hLv‡b:
hf = †nW jm (wgUvi)
K = jm †Kvwdwm‡q›U (†hgb fvj&f, wgUvi ev wdwUs cÖKvi‡f‡` cwiewZ©Z nq)
v = cvwb cÖev‡ni †eM (m/s)

g = gnvKl©Y Z¡iY (9.81 m/s²)

M) BbcyU cvIqvi (Input Power)

GwU cv‡¤úi †gvU‡i mieivnK…Z ˆe ỳ¨wZK kw³i cwigvY †K †evSvq|
wZb †dR †gvU‡ii †¶‡Î BbcyU cvIqvi wnmve Kiv nq wb‡¤œv³fv‡e:

Pi=√3･E･I･cosθ

†hLv‡b:
Pi = BbcyU cvIqvi (IqvU)
E = jvBb †fv‡ëR (V)

I = jvBb Kv‡i›U (A)

cosθ = cvIqvi d¨v±i (mvaviYZ 0.8)

GB m~ÎwU cv¤ú cwiPvjbvi mgq we ỳ¨r LiP Ges `¶Zv Abygvb Ki‡Z mvnvh¨ K‡i|
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N) AvDUcyU cvIqvi (Output Power)

GwU cv¤ú Øviv mieivnK…Z nvB‡W«vwjK kw³†K †evSvq| wbgœwjwLZ m~‡Î GwU wbY©q Kiv nq|

Po=ρ･g･Q･ht 

†hLv‡b:

Po = AvDUcyU cvIqvi (IqvU)ρ = cvwbi NbZ¡ (1000 †KwR/NbwgUvi)

g = gnvKl©Y Z¡iY (9.81 m/s²)

Q = cÖev‡ni nvi (m³/s)

ht = †gvU †nW (wgUvi)

O) `¶Zv (Efficiency)

cv‡¤úi ̀ ¶Zv (η) nj AvDUcyU cvIqvi I BbcyU cvIqvi-Gi AbycvZ| GUv wb‡¤œv³fv‡e wbY©q Kiv nq:

η=Po/Pi

†hLv‡b:η = `¶Zv

Po = AvDUcyU cvIqvi (W)

Pi = BbcyU cvIqvi (W)

evsjv‡`‡k, cv¤ú Gi ˆewkó¨ wba©vi‡bi Rb¨, wWwcGBPB Ges †cŠimfv cÖ‡qvRbxq cvwbi cwigvY 
(Q),cv¤ú Øviv e¨eüZ †gvU †nW (H) Ges cv‡¤úi cÖ‡qvRbxq Ak¦kw³ (HP) m¤ú‡K © Lye fvj&fv‡e 
cwiwPZ| HP wbgœiƒ‡c MYbv Kiv nq (cieZ©x c„ôvq †`Lyb):
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cv‡¤úi nm©cvIqvi wn‡me Kiv
cvwbi nm©cvIqvi (WHP) nj cvw¤ús‡qi Rb¨ 
cÖ‡qvRbxq ZvwË¡K (w_‡qvwiwUK¨vj) kw³| GwU‡K 
Gfv‡e cÖKvk Kiv nq:-

WHP = TDH (ft) x Q (gal/m) x Sp.Gr / 3960

†hLv‡b:
TDH= †gvU MwZkxj †nW (ft)
Q = cÖevn (gal/min)

Sp.Gr= wbw ©̀ó gva¨vKl©Y kw³†Z cvwbi Rb¨ 1 aiv 
nq 
D`vniY¯̂iƒc TDH = 20 m = 65.6 ft,
Q = 1 m3/m = 264.17 US gal/m

WHP = (65.6 x 264.17 x 1)/ 3960
= 4.38
A_ev, hw` Avcwb SI (AvšÍR©vwZK GKK e¨e¯’v) 
GKK cÖ‡qvvM K‡ib,

WHP = TDH (m) x Q (m3/min) x Sp.Gr /4.56

†hLv‡b:
TDH= †gvU MwZkxj †nW (m)

Q = cÖevn (m3/min)

Sp.Gr= wbw ©̀ó gva¨vKl©Y kw³†Z cvwbi Rb¨ 1 aiv 
nq 
 

D`vniY: TDH = 20 wgUvi, Q = 60 m3/h = 1 

m3/min

WHP = (20 x 1 x 1)/ 4.56 = 4.38

cv¤ú k¨vd‡U cÖ‡qvRbxq kw³ nj k¨vdU nm© 
cvIqvi| GwU‡K Gfv‡e cÖKvk Kiv nq

k¨vdU nm© cvIqvi = WHP / η cv¤ú

†eª«K nm© cvIqvi (BHP) nj BwÄb ev ˆe ỳ¨wZK 
†gvUi Øviv cv¤ú Pvjv‡bvi Rb¨ mieivn Kiv cÖK…Z 
nm©cvIqvi|

g‡bveøK Ges Ab¨vb¨ mivmwi-PvwjZ cv‡¤úi †¶‡Î, 
†eªK nm©cvIqvi k¨vd&U nm© cvIqv‡ii mgvb, (aiv 
hvK W«vBf `¶Zv 100 kZvsk)| †eë ev Ab¨vb¨ 
c‡iv¶ W«vB‡fi †¶‡Î,

BHP = WHP/ η cv¤ú
= 4.38/0.70 (†mw›UªwdDM¨vj cv‡¤úi Rb¨
 70% cv¤ú `¶Zv we‡ePbv K‡i)
= 6.26 HP

†gvUi BbcyU nm©cvIqvi (BbcyU HP)
= BHP/η †gvUi
= 6.26 / 0.90 (90% †gvUi `¶Zvi mvaviY 
gvb we‡ePbv K‡i)
=6.96 HP

P‚ovšÍ †gvUi AvKvi wbe©vPb
mvaviYZ, wbKUZg ÷¨vÛvW © Gi †gvUi AvKvi 
wbe©vPb Ki‡Z n‡e hv GKwU 7.5 HP Gi †gvUi 
n‡e|

DPHE-†Z, KLbI KLbI BoQ-†Z DwjøwLZ 
mvegvwm©ej cv‡¤úi mw¤§wjZ `¶Zv Kgc‡¶ 65% 
wba©viY Kiv nq| †m‡¶‡Î, wn‡mewU wbgœiƒc Kiv 
†h‡Z cv‡i:

BbcyU HP = WHP/ η (wgwjZ `ÿZv)
= 4.38/0.65
=6.74 HP

wbKUZg ÷¨vÛvW © †gvUi AvKvi 7.5 HP wbe©vPb 
Kiv †h‡Z cv‡i|

4.1.3.2 cv‡¤úi cvidig¨vÝ Kvf© cwigv‡ci c×wZ

cv¤ú cvidig¨vÝ Kv‡f©i gva¨‡g, cv‡¤úi cwiPvjb `¶Zv wba©viY Kiv nq| Kv‡f©i GKwU D`vniY wPÎ 4.5 G 
†`Lv‡bv n‡q‡Q, Ges Kv‡f©i cÖwZwU Dcv`v‡bi msÁv wbgœiƒc fv‡e e¨vL¨v Kiv n‡q‡Q| Kvf©wU wKfv‡e e¨vL¨v Ki‡Z 
nq Ges mwVK ¶gZvmn cv¤ú wKfv‡e wbe©vPb Kiv nq, Zvi Abykxjb cieZ©x As‡k †`Iqv n‡q‡Q|
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	 Bwdwm‡qwÝ Kvf © (E–Q Curve, meyR †iLv - wPÎ 4.5)

Bwdwm‡qwÝ Kvf©wU cv‡¤úi cÖev‡ni nvi (Flow Rate) I `¶Zvi (Efficiency) g‡a¨ m¤úK © †`Lvq| 
Bwdwm‡qwÝ Kvf©wU mvaviYZ y-A‡¶ `¶Zv (Efficiency) Ges x-A‡¶ cÖev‡ni nvi (Flow Rate) w`‡q 
cøU Kiv nq| GKwU cv‡¤úi `¶Zv, cv‡¤úi cÖevn nv‡ii Dci wbf©i K‡i Ges GwU (`¶Zv) hLb 
m‡e©v”P gvÎvq †cŠuQvq ZLb GB gvÎv‡K m‡e©vËg `ÿZv c‡q›U (Best Efficiency Point - BEP) e‡j| 
m‡e©v”P `¶Zv m‡e©vËg `¶Zv c‡q‡›UB (BEP) N‡U| †ewkifvM †¶‡Î cv‡¤úi m‡e©v”P `¶Zv 85% Gi 
wb‡P _v‡K Ges Gi mvaviY cwiPvjbv mg‡q Gi `ÿZv mxgv 60-80% Gi g‡a¨ KvR K‡i| hw` `¶Zv 
60% Gi Kg nq, Zvn‡j GwU cv‡¤úi AebwZi Bw½Z Ki‡Z cv‡i| GB †¶‡Î, wPÎ 4.5 Abyhvqx 
cÖ Í̄vweZ cÖevn nv‡ii mxgv 600-1,300 m3/day g‡a¨ _vK‡e hw` `¶Zv 60% Gi Dc‡i _v‡K|

wPÎ 4-5-G †`Lv hvq †h, 1,000 m3/day cÖev‡n cv¤úwU m‡e©vËg `¶Zv (BEP N‡U) w`‡q KvR K‡i| 
GB ch©v‡q ZLb Gi `¶Zv 76% (c‡q›U-G)|

	cvIqvi Kvf © ((P-Q Curve, jvj †iLv - wPÎ 4.5)

cvIqvi Kvf©wU cv‡¤úi cÖev‡ni nvi (Flow Rate) I BbcyU cvIqvi (Input Power) e¨env‡ii g‡a¨ m¤úK © 
†`Lvq| cvIqvi Kvf©wU mvaviYZ y-A‡¶ BbcyU cvIqvi (Input Power) Ges x-A‡¶ cÖev‡ni nvi (Flow 

Rate) w`‡q cøU Kiv nq| wPÎ 4-5-G †`Lv hvq †h, cv¤úwU BEP Gi Ae¯’v‡b 1.8 HP = 1.35 kw 

(c‡q›U-we) kw³ e¨envi K‡i| 

	†nW-†d¬v Kvf© (H-Q curve, bxj †iLv - wPÎ 4.5)

†nW-†d¬v Kvf©wU (H-Q curve) cv‡¤úi cÖev‡ni nvi (Flow Rate) I †nW (Pump Head) Gi g‡a¨ m¤úK © 
†`Lvq| †nW-†d¬v Kvf©wU mvaviYZ y-A‡¶ †nW (Pump Head) Ges x-A‡¶ cÖev‡ni nvi (Flow Rate) 
w`‡q cøU Kiv nq|

GB Kvf©wU‡Z †`Lv hvq †h, cÖevn nvi e„w×i mv‡_ mv‡_ cvwbi Nl©Y Ges Uve©y‡jÝ Gi Kvi‡b cv‡¤úi 
†nW K‡g hvq| cv¤ú Pvjbvi †ÿ‡Î, `¶Zv Ges kw³i Kvf © Qvov GwU cv‡¤úi me‡P‡q ¸iæZ¡c~Y © Kvf©| 
cv‡¤úi cwiPvjb Ae¯’v GB Kv‡f©i Øviv †nW I cÖevn nv‡ii Zzjbv Kiv nq| hw` cv¤úwU Lvivc n‡Z 
_v‡K, Zvn‡j †nW Ges cÖev‡ni nvi GB Kv‡f©i †P‡q Kg n‡e| hLb cÖevn nvi K‡g hvq, ZLb cv‡¤úi 
cwiPvjbvi mgq e„w× cvq, hvi A_© we ỳ¨r LiP e„w× cvq|

wPÎ 4.5-Gi D`vni‡Y †`Lv hvq †h, cv¤úwU m‡e©vËg `¶Zv (BEP) Ae¯’v‡b Gi cÖevn 1,000 m3/day 
Ges †nW 9.0 wgUvi (c‡q›U-wm)| mvaviYfv‡e BEP cÖev‡ni 70-120% mxgvi g‡a¨ cv¤ú Pvjv‡bv 
mycvwik Kiv nq| d‡j, GB †¶‡Î cÖ Í̄vweZ cÖev‡ni cwimi n‡e 700 - 1,200 m3/day (1000 × 70% 
= 700 I 1000 × 120%=1200)
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BEP: Best Efficiency Point

wPÎ 4.5: cv¤ú cvidig¨vÝ Kv‡f©i D`vniY

4.1.4 cv‡¤úi we‡kl NUbvejx (PUMP SPECIFIC PHENOMENON)

4.1.4.1 K¨vwf‡Ukb

K¨vwf‡Ukb n‡jv Ggb GKwU cÖwµqv, †hLv‡b cv‡¤úi Af¨šÍ‡i Pvc nVvr K‡g wM‡q Zv cvwbi evw®úqPv‡ci (vapor 

pressure) wb‡P †b‡g Av‡m Ges Gi d‡j ¶y ª̀ ev®ú-ey`ey` m„wó nq| GB ey`ey`¸wj cieZ©x‡Z cv‡¤úi †fZ‡i 
ª̀æZ kKI‡qf, K¤úb I Uvb jvMv m„wó K‡i, hv Bg‡cjvi I cv¤ú †Kwms‡qi ¶wZ NUvq| hLb K¨vwf‡Ukb m„wó 

nq ZLb cv†¤ú A¯̂vfvweK kã (†hgb avZe Nl©Y aŸwb) ˆZwi nq Ges Bg‡cjv‡ii ÿwZ mvab K‡i| mvaviYZ, 
mvKkb †nW 5-6 wgUvi ev Zvi †ewk n‡j K¨vwf‡Ukb NUvi SzuwK _v‡K (wPÎ 4.6 G mvKkb cvwbi †j‡fj I 
cv‡¤úi D”PZvi cv_©K¨ hs)|

b`xi Bb‡UK n‡Z cvwb D‡Ëvj‡bi †¶‡Î K¨vwf‡Ukb n‡j Bg‡cjvi Nl©YRwbZ Zv‡c wPÎ 4.7 Gi gZb ¶wZMȪ ’ 
n‡Z cv‡i|

K¨vwf‡Ukb cwinvi Kivi Rb¨ mvKkb †nW (hs) m‡e©v”P 5 wgUv‡ii g‡a¨ ivL‡Z n‡e| GQvov, cv¤ú ’̄vc‡bi 
Ae ’̄vb wb‡P bvgv‡Z n‡e, hv‡Z mvKkb †nW Kgv‡bv hvq|

 

wPÎ 4.6: †b‡MwUf †cÖmv‡i mvKkb cvBc wPÎ 4.7: ÿwZMÖ ’̄ Bg‡cjvi
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4.1.4.2 IqvUvi n¨vgvi

IqvUvi n¨vgvi ev cvwbNvZ n‡jv Ggb GKwU Pvc Zi½ (Pressure Surge), hv ZLb m„wó nq hLb Pjgvb cvwb 
nVvr †_‡g hvq ev cÖev‡ni †eM cwiewZ©Z nq| hLb †Kv‡bv cv¤ú nVvr eÜ n‡q hvq, ZLb cÖevngvb cvwbi RoZvi 
(Inertia) Kvi‡Y cvB‡ci †fZ‡i †bwZevPK Pvc (Negative Pressure) m„wó nq| GB Ae¯’vq cvB‡ci †fZ‡ii cvwb 
wKQy As‡k ev‡®ú cwiYZ n‡q Avjv`v n‡q hvq, Ges c‡i cvwbi eøK¸wj cÖPÛ kw³‡Z ci¯ú‡ii m‡½ av°v Lvq| 

Gi d‡jB IqvUvi n¨vgvi cÖfve †`Lv †`q Ges Zv cvBc I ms‡hvM¯’j‡K (Joint) ¶wZMȪ ’ Ki‡Z cv‡i|

wPÎ 4.8 G wZb ai‡bi cvwbi ms‡hvM †`Lv‡bv n‡q‡Q, h_v:-① gm„Yfv‡e Dc‡i IVv cvBcjvBb (Smoothly rising pipe);② cv¤ú AvDU‡j‡Ui m‡½B DaŸ©gyLx cvBcjvBb (Pipes rising immediately after pump outlet):③ D”P P‚ov AwZµg K‡i wb¤œgyLx cvBcjvBb (Pipe reaching the head peak above the target head then decrease)① bs cvwbi ms‡hv‡Mi †ÿ‡Î, cvB‡ci AvDU‡jU Dc‡ii w`‡K gyL K‡i _v‡K| G‡Z cvwbi RoZv (Inertia) 
gva¨vKl©Y e‡ji wecixZgyLx nIqvq IqvUvi n¨vgvi nIqvi m¤¢vebv LyeB Kg|② bs cvwbi ms‡hv‡Mi †ÿ‡Î, GLv‡b cvB‡ci wKQy Ask Abyf‚wgK (horizontally installed) fv‡e _v‡K| d‡j 
IqvUvi n¨vgvi nIqvi m¤¢vebv ① A‡c¶v †ewk|③ bs cvwbi ms‡hv‡Mi †ÿ‡Î, cvBc P‚ov AwZµg K‡i wb‡Pi w`‡K bv‡g| GLv‡b gva¨vKl©Y I cvwbi cÖevn GKB 
w`‡K KvR K‡i, d‡j IqvUvi n¨vgvi nIqvi m¤¢vebv me‡P‡q †ewk|

d‡j IqvUvi n¨vgvi SzuwK mvaviYZ µg Abyhvqx ③ > ② > ①| wPÎ 4.9-G cvB‡c IqvUvi n¨vgv‡ii Kvi‡Y 
m„ó ¶wZi D`vniY †`Lv‡bv n‡q‡Q|

cÖwZ‡ivag~jK e¨e ’̄v:
•	 IqvUvi n¨vgvi cÖwZ‡iva Ki‡Z cvB‡ci ms‡hvM m¤¢e n‡j cÖKvi ① wn‡m‡e wWRvBb Ki‡Z n‡e|

•	 hw` cÖKvi ③ Acwinvh© nq, Z‡e wbgœwjwLZ cÖwZ‡iva e¨e¯’v †bIqv cÖ‡qvRb:- 

- cv¤ú eÜ Kivi Av‡M †Wwjfvwi fvj&f ax‡i ax‡i eÜ Ki‡Z n‡e;

- cv¤ú eÜ Kivi cÖwµqvwU axi MwZ‡Z m¤úbœ Ki‡Z n‡e;

- cvB‡ci P‚ovi (Head Peak) KvQvKvwQ Gqvi fvj&f (Air Valve) ¯’vcb Ki‡Z n‡e;

- cÖ‡qvR‡b cv‡¤ú d¬vBûBj (Flywheel) e¨envi K‡i RoZv wbqš¿Y Ki‡Z n‡e|

wPÎ 4.8 IqvUvi n¨vgvi NUbvi cvB‡ci aiY wPÎ 4.9 IqvUvi n¨vgv‡ii †bwZevPK Pv‡ci Kvi‡b 
ÿwZMÖ ’̄ bgbxq R‡q›U 
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4.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

4.2.1 cwiPvjbv m¤úwK©Z w`K

cv¤ú cwiPvjbvi mgq wbgœwjwLZ ¸iæZ¡c~Y © welq¸wj Aek¨B AbymiY Ki‡Z n‡e:-

K) ï®‹fv‡e cv¤ú Pvjv‡bv (Dry Running) G‡Kev‡iB Gwo‡q Pj‡Z n‡e| A_©vr, cvwbk~b¨ Ae¯’vq cv¤ú Pvjv‡bv 
hv‡e bv;

L) †mw›UªwdDM¨vj cv¤ú (Centrifugal Pump) Pvjy Kivi Av‡M Aek¨B cÖvBwgs m¤úbœ Ki‡Z n‡e (mvKkb jvB‡b 
cvwb fwZ© Ki‡Z n‡e);

M) cv¤ú Pvjy Kivi Av‡M wbgœwjwLZ welq¸wj cix¶v Ki‡Z n‡e:-

•	 wZb †dR we ỳ¨r ms‡hvM Av‡Q wK bv wbwðZ Ki‡Z n‡e;

•	 †fv‡ë‡Ri gvb 370 †fvë †_‡K 430 †fvë-Gi g‡a¨ _vK‡Z n‡e;

•	 †dR-Uz-†dR †fv‡ëR cv_©K¨ ± 10 †fvë-Gi †ewk nIqv Pj‡e bv;

•	 †fv‡ëR wba©vwiZ cwigv‡bi ± 10%-Gi g‡a¨ _vK‡Z n‡e, Ges Kv‡i›U (Current) wba©vwiZ cwigv‡ci 
gv‡bi wb‡P _vK‡Z n‡e;

N) cv¤ú‡K Aek¨B Zvi †nW-wWmPvR© ˆewk‡ó¨i (Head–Discharge Characteristics) mycvwikK…Z mxgvi g‡a¨ 
cwiPvjbv Ki‡Z n‡e;

O) cv¤ú PjvKvjxb mgq †gvUi †m‡Ui †fv‡ëR wba©vwiZ gv‡bi ±10% Gi g‡a¨ _vK‡Z n‡e, Ges Kv‡i›U 
Aek¨B wba©vwiZ Kv‡i‡›Ui wb‡P _vK‡Z n‡e;

P) cvwb mieivn cÖK‡í e¨eüZ cv¤ú¸wji wbw ©̀ó MwZ (Specific Speed) mvaviYZ Kg ev ga¨g gvÎvi nq| ZvB, 
cv¤ú‡K cÖ_gevi Pvjy Kivi mgq †Wwjfvwi fvj&f eÜ †i‡L Pvjy Ki‡Z n‡e, Ges cv¤ú c~Y © MwZ‡Z †cŠuQv‡bvi 
c‡i fvj&fwU ax‡i ax‡i Lyj‡Z n‡e;

Q) cv¤ú eÜ Kivi mgq †Wwjfvwi fvj&f ax‡i ax‡i eÜ Ki‡Z n‡e, Zvici †gvUi eÜ Ki‡Z n‡e;

R) hw` A¯̂vfvweK K¤úb ev kã j¶¨ Kiv hvq, Z‡e m‡½ m‡½ cv¤ú eÜ Ki‡Z n‡e;

S) wm‡÷‡g hw` nVvr Pv‡ci (Pressure) e„w× ev n«vm N‡U, m‡½ m‡½ cv¤ú eÜ Ki‡Z n‡e;

T) †gvU‡ii Kv‡i‡›U (Current) nVvr cwieZ©b (e„w× ev n«vm) †`Lv w`‡j cv¤ú Zr¶Yvr eÜ Ki‡Z n‡e|

4.2.2 cv‡¤úi ÎæwU wbY©q (Diagnosis)

cv‡¤úi ÎæwU wbY©q g~jZ: Gi cwiPvjbv `¶Zv (Operational Efficiency) hvPvB‡qi gva¨‡g m¤úbœ Kiv nq| Gi 
cvkvcvwk †fv‡ëR I Kv‡i›U ch©‡e¶Y K‡i cv‡¤úi Ae ’̄v fv‡jv ev Lvivc Zv wba©viY Kiv nq| cv‡¤úi ÎæwU 
wbY©‡qi Rb¨ cÖ‡qvRbxq Z_¨ cv¤ú wm‡÷‡g ’̄vwcZ †MR I wgUvi †_‡K msMÖn Kiv nq (wPÎ 4.10 †`Lyb)|

GQvov K¤úb, MÜ, I kã (hv †Uwej 4.5-G ZvwjKvfz³) ch©‡e¶Y K‡i cv‡¤úi A¯̂vfvweKZv wPwýZ Kiv nq|
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(1) cÖev‡ni nvi I Pvc (Flow Rate & Pressure) mvKkb I †Wwjfvwi w`‡K

1) SzuwK (Risk):

hw` cwigvcK…Z cÖev‡ni nvi I Pvc A¯̂vfvweK nq, Z‡e GwU cv‡¤úi ¶wZi Bw½Z w`‡q _v‡K, Ges G Ae ’̄vq 
cv¤ú Ae¨vnZfv‡e Pvjv‡j we ỳ¨r Gi AcPq (Energy Waste) n‡e|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

•	 †d¬v wgUv‡i cÖev‡ni nvi

•	 †cÖmvi †M‡R Pvc Gi cwigvY

- mvi‡dm cv‡¤úi †¶‡Î: mvKkb I †Wwjfvwi Dfq w`‡K

- mvegvwm©ej cv‡¤úi †¶‡Î: †Kej †Wwjfvwii w`‡K

•	 bjK‚‡ci Rb¨ cvwbi Zj cwigvc hš¿ (Water Level Meter) Øviv cwigvcK…Z cvwbi Í̄i

•	 cv‡¤úi cvidig¨vÝ Kvf© (mwVK g‡Wj Abyhvqx)

cv‡¤úi cvidig¨vÝ Kvf© †c‡Z cv‡¤úi mwVK g‡Wj cÖ‡qvRb| 

📘 †idv‡iÝ:

*AvšÍR©vwZK gvb Abyhvqx cv¤ú †U‡÷i cÖwµqvi Rb¨ ISO 9906:2012 †`Lv †h‡Z cv‡i,
For “Rotodynamic Pumps- Hydraulic performance acceptance tests-Grade 1,2 and 3”, “Performance test of 
Centrifugal Pump (Experiment no. 5)” and “P study and Performance test of a Submersible Pump(Experiment no. 
6) the following link can be accessed.

media-file-148-gxatHZXhdTnWXp2PjCICJBlU2cwHADOb6NqawIpK.pdf
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3) wbwðZKiY c‡q›U (Confirmation Point):

cv‡¤úi eZ©gvb Kvh©KvwiZv wbixÿv Kivi Rb¨ cv‡¤úi eZ©gvb cÖev‡ni nvi I eZ©gvb †gvU †n‡Wi cwigvY 
cvidig¨vÝ Kv‡f © AvuK‡Z n‡e

K) cÖev‡ni nvi wba©viY:
 †d¬v wgUv‡ii wiwWs Abyhvqx wba©viY Ki‡Z n‡e|

L) †gvU †nW wba©viY:
Av‡M ewY©Z 4.1.3.1 Ask Abyhvqx †gvU †nW D”PZvi GKK (wgUvi) I Pv‡ci GKK (MPa) Df‡qB 
iƒcvšÍi Kiv hvq|

o mvi‡dm cv‡¤úi †¶‡Î: mvKkb I †Wwjfvwi mvB‡W Pv‡ci †hvMdjB †gvU †nW|

o mvegvwm©ej cv‡¤úi †¶‡Î: †Wwjfvwi mvB‡W Pv‡ci m‡½ cvw¤ús IqvUvi †j‡fj (cÖvq f‚wg Í̄i †_‡K) 
†hvM K‡i †gvU †nW wbY©q Kiv nq|

GKK iƒcvšÍ‡ii †ÿ‡Î mZK©Zv Aej¤̂b Ki‡Z n‡e (GB Aa¨v‡qi †k‡l Abykxjb-2 †`Lyb)|

M) cv¤ú cvidig¨vÝ Kv‡f © c‡q›U wba©viY:
wba©vwiZ cÖevn I †gvU †nW Abyhvqx cv‡¤úi cvidig¨vÝ Kv‡f © c‡q›U (Plot Point) wPwýZ Ki‡Z n‡e|

hw` GB c‡q›U g~j H–Q Kv‡f©i wb‡P †b‡g hvq, Z‡e Zv cv‡¤úi ̀ ¶Zv n«vm ev ¶‡qi Bw½Z †`q| mvgvb¨ 
cv_©K¨ _vK‡j cv¤ú Pvjv‡bv †h‡Z cv‡i, Z‡e ¸iæZi cZb NU‡j cv¤ú cwieZ ©‡bi K_v we‡ePbv Ki‡Z 
n‡e, KviY G‡Z cv¤ú Pvjbvi mgq ̀ xN © nq I we ỳ¨r LiP †e‡o hvq| ̧ iæZi Lvivc Ae ’̄vq cv¤ú wba©vwiZ 
†n‡W cvwb Zzj‡Z m¶g n‡e bv| d‡j, cÖvß djvd‡ji wfwË‡Z cv‡¤úi Ae ’̄v wbiæcb K‡i cÖ‡qvRbxq 
e¨e¯’v MÖnY Ki‡Z n‡e|

4) cÖwZKvig~jK e¨e ’̄v (Action Countermeasures):

cÖevn nvi I †gvU †nW Abyhvqx cv¤ú cvidig¨vÝ Kv‡f © wfbœ wfbœ c‡q‡›Ui Dci wfwË K‡i cv‡¤úi wewfbœ Ae ’̄v I 
KiYxq c`‡¶c wPÎ 4.11 I †Uwej 4.3-G cÖ`wk©Z n‡q‡Q|

 

wPÎ 4.11: cv¤ú cvidig¨vÝ Kv‡f© wewfbœ cwiPvjbv c‡q‡›Ui D`vniY



4-16

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

†Uwej 4.3 cvidig¨vÝ Kvf© Abyhvqx ÎæwU wbY©‡qi djvdj

D`vniY Ae ’̄v cÖ‡qvRbxq c`‡¶c 
cÖevn nvi Abyhvqx †nW 
wWRvBb Kv‡f©i m‡½ 

mvgÄm¨c~Y © (c‡q›U-G)

cv‡¤úi Ae ’̄v m¤ú~Y© bZzb 
cv‡¤úi gZ

†Kvb c`‡¶c cÖ‡qvRb †bB

cÖevn nvi Abyhvqx †nW 
wWRvBb Kv‡f©i wb‡P 
Av‡Q (c‡q›U-we)

cv‡¤úi cÖevn nvi 37 m³/

hr †_‡K 30 m³/hr Ges †nW 
60wgUvi †_‡K 53wgUv‡i 

K‡g‡Q

eZ©gvb cwiw¯’wZ‡Z we ỳ¨r LiP Ges cvwb 
mieiv‡ni wnmve Kiv cÖ‡qvRb| GwU hw` 
cvwb cwi‡lev cÖ`vbKvixi Rb¨ MÖnY‡hvM¨ 

mxgvi evB‡i _v‡K, †m‡ÿ‡Z djvd‡ji Dci 
wbf©i K‡i, cv¤ú cÖwZ¯’vcb Kiv cÖ‡qvRb

cÖevn nvi Abyhvqx †nW 
wWRvBb Kv‡f©i Dc‡i 
Av‡Q (c‡q›U-G·)

ZvwË¡¡K fv‡e GUv Am¤¢e| cÖevn 
nvi I †nW cwigv‡c ev wnmv‡e 

fzj _vK‡Z cv‡i

Z_¨ I wn‡me c×wZ hvPvB Ki‡Z n‡e

(2) ˆe`y¨wZK Kv‡i›U I †fv‡ëR 

1) SzuwK (Risk):

hw` cwigvcK…Z Kv‡i›U I †fv‡ëR wba©vwiZ mxgvi evB‡i _v‡K, Z‡e cv‡¤ú m¤¢eZ ÎæwU Av‡Q Ges GB Ae ’̄vq 
cv¤ú Pvwj‡q †M‡j we ỳ¨‡Zi AcPq n‡e|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

•	 Kv‡i›U wgUv‡i cwigvcK…Z ˆe ỳ¨wZK cÖevn (Current)

•	 †fvë wgUv‡i cwigvcK…Z †fv‡ëR (Voltage)

3) wbwðZKiY c‡q›U (Confirmation Points):

cv‡¤úi ˆe ỳ¨wZK Kv‡i›U I †fv‡ëR †PK Kivi Rb¨ c~‡e©i cwiPvjbv Z_¨ I wbqg Abyhvqx wb‡¤œv³ welq¸wj 
cixÿv Kiv cÖ‡qvRb|

K) ˆe ỳ¨wZK Kv‡i›U wbwðZ Kiv
hw` cwigvcK…Z Kv‡i‡›Ui cwigvY ¯̂vfvweK ev †i‡UW Kv‡i‡›Ui cwigv‡Yi †_‡K A‡bK †ewk ev Kg nq, 
Z‡e Bg‡cjvi, k¨vd&U ev AhvwPZ c`v‡_©i Dcw¯’wZ-RwbZ mgm¨v _vK‡Z cv‡i|

wZbwU †d‡R Kv‡i‡›Ui cwigvY cÖvq mgvb _vKv DwPZ| hw` †Kv‡bv †d‡R eo cv_©K¨ _v‡K, Z‡e †gvU‡ii 
Iq¨vwis wm‡÷‡g mgm¨v _vK‡Z cv‡i, †hgb ms‡hvM wQbœ, wXjv Kv‡bKkb, wi‡j†Z ÎæwU, †gvU‡ii Zvi 
†Quov BZ¨vw`|

L) ˆe ỳ¨wZK †fv‡ëR wbwðZ Kiv
†gvU‡ii †fv‡ëR Aek¨B †i‡UW cwigv‡Yi ±10% mxgvi g‡a¨ _vK‡Z n‡e| Aek¨, GUv wbf©i K‡i 
we`y¨r mieiv‡ni Dci| wZb †d‡Ri g‡a¨ †fv‡ë‡Ri fvimvg¨ (Voltage Balance) eRvq _vK‡Z 
n‡e|
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M) ÷vi-Uz-†Wëv Acv‡ikb hvPvB
cv¤ú Pvjyi mgq K‡›U«vj c¨v‡b‡ji g¨vM‡bwUK wi‡j cwieZ©b K‡i wbwðZ Ki‡Z n‡e †h cv¤ú ÷vi 
(Star) †gvW †_‡K †Wëv (Delta) †gv‡W mwVKfv‡e my¨BP K‡i‡Q|

4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures):

ˆe ỳ¨wZK Kv‡i›U I †fv‡ë‡Ri Ae ’̄v Abyhvqx cÖ‡qvRbxq c`‡¶‡ci mvims‡¶c †Uwej 4.4-G Dc ’̄vcb Kiv 
n‡q‡Q|

†Uwej 4.4 cvidig¨vÝ Kvf© Abyhvqx Kv‡i›U I †fv‡ëR Gi ÎæwU wbY©‡qi djvdj

D`vniY Ae ’̄v cÖ‡qvRbxq c`‡¶c 
†gvUi Kv‡i›U ¯̂vfvwe‡Ki 
Zzjbvq †ewk 

- †gvUi Ifvi †jvwWs Ae ’̄vq Av‡Q;
- Bg‡cjv‡i AhvwPK c`v_© AvU‡K 

Av‡Q; 
- cv‡¤úi k¨vd&U ÿwZMÖ ’̄ n‡q‡Q;

- cv¤ú Ly‡j cwi®‹vi Kiv;
- k¨vd&U Gw·m wVK Kiv|

†gvUi Kv‡i›U ¯̂vfvwe‡Ki 
Zzjbvq Kg 

- cvBcjvB‡b gqjv R‡g‡Q;
- Bg‡cjvi ÿq n‡q‡Q;

- cv¤ú Ly‡j cwi®‹vi Kiv;
- Bg‡cjvi cwieZ©b Kiv| 

GK ev GKvwaK †d‡R 
Kv‡i›U Kg ev †ewk 

- Zv‡ii ms‡hv‡M ÎæwU; 
- ms‡hvM wXjv _vKv;
- wi‡ji ms‡M ms‡hvM fv‡jv bq;
- †gvU‡ii wfZ‡i ms‡hvM wew”Qbœ;

- Iq¨vwis cybivq wVK Kiv; 
- wi‡j cwieZ©b Kiv;
- †gvUi cwieZ©b Kiv| 

†fv‡ëR Kg ev †ewk - we ỳ¨r †Kv¤úvbx we ỳ¨r mieivn K‡i, 
Zviv GLb wbqš¿‡bi evB‡i;

- †fv‡ëR Gi ZviZg¨ hw` 
10% Gi †ekx nq, †m‡ÿ‡Î 
Acv‡iUi‡K cv¤ú eÜ Ki‡Z 
n‡e| 

†d‡Ri g‡a¨ †fv‡ëR Gi 
ZviZg¨

GKwU †d‡R Ab¨ †dR n‡Z Kv‡i›U †ekx 
Av‡Q;

cvIqvi eÜ Kiv|

4.3 ¯’vcbv mg~‡ni mgm¨v mgvavb

†Uwej 4.5 n‡jv cv¤ú¸wji mgm¨v mgvav‡bi GKwU ZvwjKv| mvB‡U mbv³ nIqv NUbv Abymv‡i, KviY¸wj wPwýZ 
Kiv n‡e Ges h_vh_ e¨e¯’v †bIqv n‡e| cv‡¤úi O&M Kg©Kv‡Ûi Rb¨, ¯’vcbvi A¯̂vfvweKZv ev Gi ÎæwU Lyu‡R 
†ei Kivi Rb¨ cv‡¤úi cÖevn nvi, Pvc, ˆe ỳ¨wZK Kv‡i›U Ges ˆe ỳ¨wZK †fv‡ëR cix¶v Kiv ¸iæZ¡c~Y © welq| 
bx‡P cv‡¤úi AviI we Í̄vwiZ ÎæwU wbY©‡qi wel‡q eY©bv Kiv n‡q‡Q| K¤úb, A™¢yZ MÜ Ges A¯̂vfvweK kãÑGgb 
mnR ÎæwU wbY©q c×wZ¸wjB †Kej †Uwe‡j AšÍfz©³ Kiv n‡q‡Q|
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†Uwej 4.5: cv¤ú¸wji mgm¨v mgvavb

jÿY1

(Phenomenon)1

KviY
(Causes)

SzuwK
(Risk)

e¨e¯’v
(Actions)

cÖevn nvi

†ekx -cvB‡c wj‡KR we`y¨r Ges cvwbi AcP‡qi 
Kvi‡Y Pjgvb e¨q e„w× n‡e wj‡KR †givgZ Kiv

Kg
-cvBc eÜ nIqv;
-Bg‡cjvi ¶‡q hvIqv;
-cv‡¤ú evZvm Xz‡K hvIqv|

-cvwbi ZvcgvÎv e„w×i 
Kvi‡b cv‡¤úi ¶wZ nIqv;
-we`y¨r AcP‡qi Kvi‡b 
we`y¨r e¨q e„w× cvIqv|

-eÜ cvBc cwi®‹vi Kiv2

-Bg‡cjvi cwieZ©b Kiv;
-cv‡¤ú evZvm cÖ‡ek eÜ 
Kiv2|

†c
Ömv

i

mvKkb
mvB‡W

†ekx cvwbi †j‡fj †ekx †Kvb SzuwK †bB †Kvb e¨e¯’v wb‡Z n‡e bv

Kg
-mvKkb cvBc ev dzUfvj&f
eÜ nIqv;
-cvwbi †j‡fj K‡g hvIqv

-K¨vwf‡Ukb n‡Z cv‡i;
-Bg‡cjv‡ii ¶wZ n‡Z 
cv‡i|

-mvKkb cvBc ev dzUfvj&f
Gi eÜ †givgZ Kiv2;
-cv¤ú wb‡P bvgv‡Z n‡e|

†Wwjfvwi
mvB‡W

†ekx -†Wwjfvwi eÜ nIqv; -cvwbi Zvc e„w×i Kvi‡b 
cv‡¤úi ¶wZ nIqv; -eÜ cvBc cwi®‹vi Kiv2

Kg -Bg‡cjvi ¶‡q hvIqv;
-cv‡¤ú evZvm Xz‡K hvIqv

-we`y¨r AcP‡qi Kvi‡b 
we`y¨r e¨q e„w× cvIqv|

-Bg‡cjvi cwieZ©b Kiv;
-cv‡¤ú evZvm XzKv eÜ Kiv3|

ˆe`y¨wZK 
Kv‡i›U

†ekx -Bg‡cjvi eÜ nIqv;
-cv‡¤ú k¨vd&U ¶wZMÖ ’̄ nIqv| 

-Ifvi‡jvwWs Gi Kvi‡b 
Bg‡cjvi, m¨vd&U I †gvUi 
ÿwZMÖ¯’Õ nIqv|

-AevwÂZ c`v_© cwi®‹vi Kiv
-m¨vd&U cwieZ©b Kiv;

Kg
-cvBcjvBb eÜ nIqv;
-Bg‡cjvi ¶‡q hvIqv;

-cvwbi Zvc e„w×i Kvi‡b 
cv‡¤úi ¶wZ nIqv;
-we`y¨r Gi AcPq nIqv|

-eÜ cvBc cwi®‹vi Kiv2

-Bg‡cjvi cwieZ©b Kiv;

ˆe`y¨wZK 
†fv‡ëR

†ekx -GUv we`y¨r mieivn
 KZ…©c‡ÿi Kvi‡b nq|

†ekxi Kvi‡b Zvc e„w× cvq 
I †gvUi ÿwZMÖ¯’ nq| Kv‡iÈ †ekx ±10％ Gi 

†ekx-Kg n‡j cv¤ú eÜ Kiv| Kg K‡gi Kvi‡b †ekx Kv‡i›U 
Av‡m I †gvUi R¡‡j hvq|

K¤úb
-cv¤ú Ges †gvUi Gi Gvw·m 
fzjfv‡e mshy³ nIqv;
-cv¤ú k¨vd&U ¶wZMÖ¯’ nIqv|

-Bg‡cjvi I †gvUi ¶wZ 
nIqvi m¤¢vebv|

-Gw·m †givgZ Kiv;
-k¨vd&U cwieZ©b Kiv|

A™¢yZ MÜ -†gvUi R¡‡j hvIqv -†gvUi ¶wZi m¤¢vebv| -cv¤ú eÜ Kiv|

A¯^vfvweK kã -cv‡¤ú AhvwPZ c`v_© Avmv;
-K¨wf‡Ukb nIqv| -Bg‡cjvi ÿwZi m¤¢vebv|

-cv‡¤úi AhvwPZ c`v_© 
cwi®‹vi Kiv;
-cv¤ú wb‡P bvgv‡Z n‡e|

cv¤ú n‡Z wj‡KR -ivevi mxj ÿwZ nIqv|
-we`y¨r I cvwbi AcP‡qi 
Kvi‡b cwiPvjbv e¨q e„w×i 
m¤¢vebv|

-ivevi mxj e`jv‡Z n‡e| 

evwj DVv
-bjK‚‡ci wdëvi ÿwZMÖ¯’ 
 nIqv|

-cv‡¤úi Bg‡cjvi ÿq 
nIqvi m¤¢vebv cv‡¤úi 
Bg‡cjvi Mig nIqvi 
m¤¢vebv

-bjK‚‡ci c~be©vmb KvR 
Kiv|

gšÍe¨

1) Kg ev †ekx: ˆ`wbK cwiPvjbv †iKW © Gi cwigvcK…Z gvc hv wba©vwiZ ev ¯^vfvweK gv‡ci 
mv‡_ Zzjbv Kiv nq-Kg ev †ekx wn‡m‡e

2) m¤¢ve¨ eÜ nIqvi RvqMv¸wj n‡jv- dzUfvj&f, wdëvi, Gj‡ev, fvj&f, bb-wiUvY © fvj&f, 
IqvUvi wgUvi|

3) cv‡¤úi mvKkb mvBW n‡Z evZvm wgwkÖZ nq|
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4.4 cwi`k©b
†Uwej 4.6 cv‡¤úi cwiPvjbv I iÿYv‡eÿ‡Yi Av`k© cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lvq| GQvov, cwiwkó-2 G 
cv¤ú cwi`k©‡bi ˆ`wbK, mvßvwnK, gvwmK I evwl©K jMey‡Ki D`vniY †`Lv‡bv n‡q‡Q| 

†Uwej 4.6 cv‡¤úi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK evwl©K gvb`Û
1) cÖev‡ni nvi

〇

〇

ˆ`wbK Z‡_¨i 
Mo

〇

gvwmK 
Z‡_¨i Mo

cv‡¤úi cvidig¨vÝ Kv‡f©i mv‡_ †KvbI 
D‡jøL‡hvM¨ cv_©K¨ _vKv DwPZ bq|2) †cÖmvi (Pvc)

3) Bb‡U‡K cvwbi 
†j‡fj

f‚Mf©¯’ cvwbi †KvbI e¨vcK cwieZ©b 
n‡e bv|

4) Kv‡i›U

ˆe`y¨wZK Kv‡i‡›Ui cwigvY †gvU‡ii 
wba©vwiZ ˆe`y¨wZK Kv‡i‡›Ui gv‡bi †P‡q 
Kg ev mgvb n‡e| †dR Kv‡i›UI cÖvq 
GKB nIqv DwPZ|

5) †fv‡ëR
†fv‡ëR 380V±10% Gi g‡a¨ _vK‡e 
Ges †dR¸wji g‡a¨ †KvbI †fv‡ëR 
fvimvg¨nxbZv _vK‡e bv|

6) kã
〇

ky‡b wbwðZ 
Kiv

cv¤ú Pjvi kã µgvMZ GKB iKg I 
gm„Y nIqv DwPZ|
†KvbI A¯v̂fvweK kã _vK‡e bv|

7) K¤úb
〇

ky‡b I †`‡L 
wbwðZ Kiv 

‰`bw›`b cv¤ú Pjvi †h K¤úb Zv‡Z 
†KvbI D‡jøL‡hvM¨ cwieZ©b n‡e bv|

8) wj‡KR 〇

†`‡L wbwðZ 
Kiv

hvwš¿K wm‡ji †¶‡Î, cvwbi wj‡KR Lye 
Kg ev G‡Kev‡iB _vKv DwPZ bq|

9) Gw·qvj m¨vd&U 
mgvb †iLvq ¯’vcb 
Kiv 

Kvcwjs ivev‡ii †KvbI ¶q n‡e bv|

10) Bbmy‡jkb -

〇

†gMv †Uóv‡ii 
gva¨‡g wbwðZ 

Kiv 

Av`k© gv‡bi g‡a¨ _vK‡e|

11) hš¿cvwZi mwVKZv1 - 〇 †KvbI wePz¨wZ ev ¶wZ _vK‡e bv|

10) K‡›Uªvj c¨v‡bj - 〇 †KvbI †cvov `vM _vK‡e bv|

gšÍe¨

cwigvc h‡š¿i wbfz©jZv cix¶v Kivi c×wZ wb¤œiƒc:① Pvc cwigvcK: Ab¨ GKwU Pvc cwigvcK cÖwZ¯’vcb Kiæb Ges Gi gvb Zzjbv Kiæb 
(GKwU bZzb Pvc cwigvcK cÖwZ¯’vcb Kivi mycvwik Kiv nq) ② †d¬v wgUvi: Ifvi‡nW U¨v‡¼i cÖev‡ni AvqZb cwigvc Kiæb Ges GwU c~Y © Ki‡Z mgq 
I cvwbi †d¬v nvi MYbvi gva¨‡g Gi gvb Zzjbv Kiæb (mgq X †d¬v nvi)|③ †fv‡ëR Ges Kv‡i›U: ˆe`y¨wZK gvwë-†U÷vi Øviv cwigvc Kiæb Ges Gi gvb Zzjbv 
Kiæb|
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4.5 Abykxjb

Abykxjb-1 cv¤ú wbe©vPb Kiv
cÖkœ-1: wKfv‡e cv¤ú wbe©vPb Ki‡Z n‡e?

avc 1: cÖ‡qvRbxq cÖevn nvi wba©viY (Required Flow Rate)
cÖwZw`b KZ cwigvY cvwb cÖ‡qvRb Ges cv¤ú KZ mgq a‡i Pj‡e Zvi wfwË‡Z GwU wba©viY Kiv nq|
D`vniY: hw` cvwbi Pvwn`v = 100 N:wg:/w`b nq Ges cv¤ú 10 NÈv P‡j,
Zvn‡j cÖevn nvi = 100 ÷ 10 = 10 N:wg:/NÈv

avc 2: †gvU †nW (Total Head) MYbv
†gvU †nW = cÖK…Z †nW (Actual Head) + †nW jm 
cÖK…Z †nW: 
cvwbi Drm Ges MšÍe¨¯’‡ji cvwbi Í̄‡ii g‡a¨ Djø¤̂ D”PZvi cv_©K¨ (cieZ©x c„ôvi wP‡Î [H+PWL])|
†nW jm: GwU Hazen–Williams m~Î e¨envi K‡i MYbv Kiv nq:
hf= 0.666･C-1.85･D-4.87･Q1.85･L

†hLv‡b:
L = cvB‡ci ˆ`N¨© (wgUvi) (wb‡Pi wP‡Î H+L+R)
Q = cÖevn nvi (N:wg:/†m‡KÛ)
D = cvB‡ci e¨vm (wgUvi)
C = Hazen–Williams Coefficient (mvaviYZ w÷j cvB‡ci Rb¨ 120)

avc 3: cvidig¨vÝ Kvf© (Performance Curve)
cv‡¤úi m¶gZv g~j¨vqb Kiv nq cvidig¨vÝ Kvf© Gi wfwË‡Z| ZvB cvidig¨vÝ Kvf © we‡køl‡Yi Rb¨ cÖ‡qvRbxq 
wewfbœ c¨vivwgUvi wba©viY Ki‡Z nq| Gi g‡a¨ we‡klfv‡e ¸iæZ¡c~Y © n‡jv cÖevn nvi (Flow Rate) Ges †gvU †nW 
(Total Head) Gi cvi¯úwiK m¤úK ©| cvidig¨vÝ Kv‡f©i GKwU D`vniY wPÎ 4-14 G †`Lv‡bv n‡q‡Q|

H
e
a
d

(m
)

Flow rate (m3/min)

wPÎ 4-14 cvidig¨vÝ Kv‡f©i GKwU D`vniY
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cÖkœ-2: wbgœwjwLZ kZ© Abyhvqx GKwU cv‡¤úi ¶gZv wbe©vPb Kiæb

1. f‚wg Í̄i †_‡K DuPy U¨vs‡Ki cvBc cÖ‡ekgyL ch©šÍ 
D”PZv (H) = 25 wgUvi

2. f‚wg Í̄i †_‡K WvBbvwgK (cvw¤ús) IqvUvi †j‡fj 
(PWL) = 18 wgUvi

3. ivBRvi cvB‡ci ˆ`N¨© (R) = 28 wgUvi
4. f‚wgi Dci cvB‡ci ˆ`N¨© (L) = 50 wgUvi
5. cÖ‡qvRbxq cvw¤ús nvi (Q) = 40 N:wg:/NÈv
6. K‚‡ci Dc‡ii Ask Ges U¨vs‡Ki wb‡Pi As‡ki 

†j‡fj cv_©K¨ (hd) = 5 wgUvi
7. cvB‡ci aib = w÷j M¨vm cvBc (SGP)
8. Hazen-Williams Coefficient C = 120
9. cvB‡ci wfZ‡i cvwbi †eM (v) = 1.5 wgUvi/†m‡KÛ
10. cv¤ú wbe©vP‡bi Rb¨ e¨eüZ cvidig¨vÝ Kvf © 

cieZ©x wP‡Î †`Lv‡bv n‡q‡Q|

cv¤ú wbe©vPb Kivi Rb¨ Kx Kx Z_¨ cÖ‡qvRb?
mwVKfv‡e cv¤ú wbe©vPb Kivi Rb¨ wbgœwjwLZ Z_¨ cÖ‡qvRbt
1. cÖevn nvi (Flow Rate, Q): GwU wbw ©̀ó mg‡qi g‡a¨ cÖ‡qvRbxq cvwbi cwigvY| mvaviYZ GwU N:wg:/N›Uv 

A_ev wjUvi/†m‡KÛ GK‡K cÖKvk Kiv nq|
2. †gvU †nW (Total Head, Hₜ): G‡Z cvwb‡K hZ D”PZvq Zzj‡Z n‡e Ges cvBcjvB‡b Nl ©‡Yi Kvi‡Y †h ¶wZ 

nq Zv AšÍfz©³ _v‡K| m~Î: Total Head = Actual Head + Head Loss

3. cvB‡ci e¨vm (Pipe Diameter, D): cÖev‡ni MwZ Ges †nW jm wbY©‡qi Rb¨ e¨eüZ nq|
4. cÖevn nvi Ges mycvwikK…Z †e‡Mi wfwË‡Z cvB‡ci e¨vm wba©viY Kiv nq|
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5. cvB‡ci ˆ`N¨© I web¨vm (Pipe Length and Layout): cvBcjvB‡bi †gvU ˆ`N¨© (Djø¤̂ I Abyf‚wgK) Nl©YRwbZ 
¶wZ‡K cÖfvweZ K‡i|

6. cvB‡ci Dcv`vb (Pipe Material): GwU Nl©Y mnM ev C-value †K cÖfvweZ K‡i| D`vniY¯̂iƒc, w÷j 
cvB‡ci Rb¨ mvaviYZ C = 120 aiv nq|

7. cv¤ú cvidig¨vÝ Kvf© (Pump Performance Curve): GwU MYbv Kiv cÖevn nvi I †gvU †n‡Wi mv‡_ mvgÄm¨ 
†i‡L Dchy³ cv¤ú g‡Wj wbe©vPb Ki‡Z e¨eüZ nq| mvaviYZ cv¤ú‡K Zvi m‡e©v”P `¶Zvi we› ỳ (Best 

Efficiency Point – BEP) Gi KvQvKvwQ wbe©vPb Kiv DËg|

cÖkœ-2-1: cÖ`Ë kZ© e¨envi K‡i cv‡¤úi ¶gZv wbe©vPb
cÖ`Ë kZ©vejx

- cÖ‡qvRbxq cÖevn nvi (Q) = 40 N:wg:/N›U = 40/60 N:wg:/wgwbU = 0.667 N:wg:/wgwbU 
  = 0.667/60 N:wg:/†m‡KÛ = 0.0111 N:wg:/†m‡KÛ 

- f‚wg †_‡K PWL = 18 wgUvi
- ivBRvi cvB‡ci ˆ`N¨© = 28 wgUvi
- f‚wgi Dci cvB‡ci ˆ`N¨© (L) = 50 wgUvi
- f‚wg †_‡K U¨vs‡Ki D”PZv (H) = 25 wgUvi
- f‚wg Í̄‡ii cv_©K¨ (hd) = 5 wgUvi
- cvB‡ci Dcv`vb = w÷j M¨vm cvBc (C = 120)
- cvB‡ci g‡a¨ cvwbi †eM (v) = 1.5 wgUvi/†m‡KÛ

av‡c av‡c MYbv Kiv
avc 1: cvB‡ci e¨vm (D) wbY©q
Avgiv Rvwb, 
Q = A × v

†hLv‡b Q = cÖevn nvi (N:wg:/†m‡KÛ), A = cvB‡ci †¶Îdj (eM© wgUvi), v = cvB‡ci wfZ‡i cvwbi †eM 
(wgUvi/†m‡KÛ)
Zvn‡j A = Q / v = 0.0111/1.5 = 0.00741 eM© wgUvi
Avevi A = (π × D²)/4, †hLv‡b D = cvB‡ci e¨vm (wgUvi)
Zvn‡j D = √(4A / π) = √(4 × 0.00741 / 3.14) ≈ 0.097 m
AZGe e¨envi‡hvM¨ cvB‡ci e¨vm ≈ 100 mm (0.1 m) A_©vr 4 BwÂ cvBc|

avc 2: cÖK…Z †nW wbY©q (Actual Head, ha)
Avgiv Rvwb, Total Head = Actual Head (ha) + Head Loss (hf)

GLv‡b Actual head (ha) = H + PWL + hd

= 25 + 18 + 5
= 48 wgUvi

avc 3: †nW jm (Head Loss, hf) MYbv
cvB‡c cvwbi cÖev‡ni d‡j Nl ©‡Yi Kvi‡Y †h kw³ ¶q nq Zv‡K †nW jm ejv nq|
GwU Hazen–Williams m~Î e¨envi K‡i wbY©q Kiv nq|
hf = 10.666 × (L × Q1.85) / (C1.85 × D4.87); 

†hLv‡b
L = †gvU cvBc ˆ`N¨© (wgUvi), Q = cÖevn nvi (N:wg:/†m‡KÛ), C = Hazen–Williams mnM
D = cvB‡ci e¨vm (wgUvi)
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†gvU cvBc ˆ`N¨ ©: L = R + L + H = 28 + 50 + 25 = 103 wgUvi
cÖ`Ë gvb¸wjt Q = 0.0111 N:wg:/†m‡KÛ, D = 0.1 wgUvi, C = 120 myZivs: hf ≈ 2.81 wgUvi
[hf = 10.666 x (103 x 0.01111.85) / (1201.85 x 0.14.87) = 0.265880/0.0947295 = 2.806728 m

hf ≈ 2.81 m]

avc 4: †gvU †nW (Total Head, ht)
Total Head (ht) = ha + hf = 48 + 2.81 = 50.81 wgUvi

cv¤ú wbe©vPb
cv¤ú cvidig¨vÝ PvU © Abyhvqxt 
Flow Rate = 0.667 N:wg:/wgwbU
Total Head = 50.81 wgUvi
GB Ae¯’vi Rb¨ Dchy³ cv¤ú g‡Wj n‡jv: SP46-6 hvi ¶gZv cÖvq 9.2 kW|

P‚ovšÍ mvims‡¶c

c¨vivwgUvi gvb

cÖevn nvi (Q)  40 N:wg:/N›Uv (0.667 N:wg:/wgwbU)

†gvU †nW (Hₜ)  50.81 wgUvi

cvBc e¨vm (D)  100 wgwjwgUvi

wbe©vwPZ cv¤ú  SP46-6 (9.2 kW) 
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Abykxjb-2: cv‡¤úi Kvh©¶gZv I we`y¨r e¨q wbwðZKiY
Abykxjb-1 G ewY©Z GKB Ae ’̄vq cv¤ú I cvBcjvBb ’̄vcb Kiv n‡q‡Q| Acv‡ikb djvdj wb‡P †`Iqv n‡jv| 
cv‡¤úi Kvh©¶gZv cix¶v Kiæb Ges gvwmK I evwl©K we ỳ¨r e¨q MYbv Kiæb|① †d¬vwgUvi Øviv cÖevn nvi: 1 N:wg: cvwb cÖevwnZ n‡q‡Q 1 wgwbU 24 †m‡K‡Û② †cÖmvi †MR Øviv Pvc wbY©q: 0.295 MPa③ WvBbvwgK cvwb †j‡fj (PWL): GL-19 wgUvi④ ivBRvi cvB‡ci ˆ`N¨© 28 wgUvi, e¨vm 100 wgwg = 0.1 wgUvi⑤ Hazen-Williams mnM C = 120⑥ ˆe ỳ¨wZK cÖevn: 16 A, †fv‡ëR: 380 V⑦ ˆ`wbK Mo cvwbi e¨envi Qa = 520 N:wg:/w`b⑧ we ỳ¨‡Zi GKK g~j¨: 9.71 UvKv/kWh⑨ cÖ`Ë cv¤ú cvidig¨vÝ Kvf © wbgœiƒc|

av‡c av‡c we‡kølY Kiv
avc 1: cwigvcK…Z cÖevn nvi wbY©q
†`Iqv Av‡Q,
†d¬vwgUvi Abyhvqx cÖevn nv‡i Q = 1 N:wg: cvwb cÖevwnZ n‡q‡Q 1 wgwbU 24 †m‡K‡Û
A_©vr, Q = 1 N:wg:/ 84 †m‡KÛ = 0.0119 N:wg:/†m‡KÛ = 0.714 N:wg:/wgwbU = 42.86 N:wg:/N›Uv

avc 2: †gvU †nW wbY©q
Avgiv Rvwb †h †gvU †nW = cÖK…Z †nW + †nW jm
GLb, cÖK…Z †nW = †cÖmvi †MR †_‡K cÖvß †cÖmvi †nW + cvw¤ús cvwb †j‡fj
†cÖmvi‡K cvwbi D”PZvq (water column) iƒcvšÍi K‡i †cÖmvi †nW wbY©q Kiv hvq|
cÖ`Ë Pvc = 0.295 MPa

[g‡b ivL‡Z n‡e: Pvc (Pressure) n‡jv GKK †¶Îd‡j cÖ‡qvMK…Z ej| 1 Pascal = 1 Newton cÖwZ eM©wgUvi| 
A_ev SI unit G Avgiv ej‡Z cvwi 1†KwR/wgUvi/†m‡KÛ2 ]
= 0.295 × 106 Pascal

= 295000 kg/(m�sec²)
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Avgiv Rvwb, †cÖmvi p = ρ × h × g 

†hLv‡b, ρ = cvwbi NbZ¡ = 1000 kg/m³ , h = cvwbi D”PZv (wgUvi), g = AwfKl©R Z¡iY = 9.81 m/sec²

AZGe,
h = p / (ρ × g) = 295000 / (1000 × 9.81) = 30.08 wgUvi
AZGe †cÖmvi †MR †_‡K cÖvß †cÖmvi †nW ≈ 30.08 wgUvi
GLb,
cÖK…Z †nW = †cÖmvi †nW + cvw¤ús cvwb †j‡fj
mvKkb wjdU (PWL) = 19 wgUvi
myZivs,
cÖK…Z †nW = 30.08 + 19 = 49.08 wgUvi

avc 3: †nW jm wbY©q
†nW jm Hazen-Williams m~Î Øviv wbY©q Kiv hvq|
hf = 10.666 × (L × Q1.85) / (C1.85 × D4.87)
GLv‡b, L = R + L + H

†hLv‡b, R = ivBRvi cvB‡ci ˆ`N¨©, L = f‚wgi Dci cvB‡ci ˆ`N¨©, H = gvwUi Í̄i †_‡K DuPy U¨vs‡Ki cvBc ch©šÍ 
D”PZv| AZGe L = (28 + 50 + 25) = 103 wgUvi
Q = 0.0119 N:wg:/†m‡KÛ, D = 0.1 wgUvi, C = 120 (Abykxjb-1 †_‡K)
hf ≈ 2.71 wgUvi
AZGe, †gvU †nW = cÖK…Z †nW + †nW jm = 49.08 + 2.71 = 51.79 wgUvi

avc 4: cvidig¨vÝ Kvf © n‡Z cv‡¤úi Acv‡iwUs c‡q›U wba©viY
Dc‡ii cÖevn nvi (0.714 N:wg:/wgwbU) Ges †gvU †nW (51.79 wgUvi) cvidig¨vÝ Kv‡f© A¼b Kiv n‡q‡Q| hw` 
cv¤ú fv‡jv Ae ’̄vq _v‡K Z‡e Acv‡iwUs c‡q›U Kv‡f ©i Dci _vK‡e|
GB †¶‡Î cv‡¤úi Kvh©¶gZv Kv‡f©i wb‡P Ae ’̄vb Ki‡Q| Z‡e cÖevn nvi we‡ePbv Ki‡j D‡jøL‡hvM¨ AebwZ 
nqwb| KviY eZ©gvb cÖevn nvi 0.714 N:wg:/wgwbU, Avi BEP-G wQj 0.700 N:wg:/wgwbU (gvÎ 2% cv_©K¨)|

avc 5: Water Horsepower (WHP) wbY©q
WHP = (1000 × 9.81 × 0.0119 × 51.79) / 1000 ≈ 6.03 kW
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avc 6: ˆe ỳ¨wZK BbcyU kw³
Pi = √3 × E × I × cosθ
†hLv‡b, E = †fv‡ëR, I = Kv‡i›U, cosθ = cvIqvi d¨v±i (mvaviYZ 0.8)| AZGe
Pi = √3 × 380 × 16 × 0.8 ≈ 8.42 kW

avc 7: cv¤ú `¶Zv (Efficiency)
Efficiency = WHP / Input Power
= 6.03 / 8.42 ≈ 71.6%

avc 8: ˆ`wbK Acv‡ikb mgq
mgq = 520 / 42.86 ≈ 12.13 N›Uv/w`b

avc 9: ˆ`wbK we ỳ¨r e¨envi
Energy = 8.42 × 12.13 ≈ 102.1 kWh/w`b

avc 10: we ỳ¨r e¨q
gvwmK e¨q = 102.1 × 30 × 9.71 ≈ 29,748 UvKv
evwl©K e¨q = 102.1 × 365 × 9.71 ≈ 362,580 UvKv

mvims‡¶c †Uwej (Summary Table)
welq gvb

cwigvcK…Z cÖevn nvi 42.86 N:wg:/N›Uv
‡gvU †nW 51.79 wgUvi
Water Horsepower (WHP) 6.03 kW

BbcyU cvIqvi 8.42 kW

cv¤ú `¶Zv 71.6%
‰`wbK we ỳ¨r e¨envi 102.1 kWh

gvwmK e¨q 29,748 UvKv
evwl©K e¨q 362,580 UvKv

Abykxjb-3: 5 eQi ci cv‡¤úi Kvh©¶gZv I we`y¨r e¨‡qi wbwðZKiY

Abykxjb-2 Gi k‡Z © wm‡÷gwU 5 eQi cwiPvwjZ n‡q‡Q| eZ©gvb Acv‡iwUs Ae ’̄v wb‡P †`Iqv n‡jv| cv‡¤úi 
Ae ’̄v hvPvB Kiæb Ges gvwmK I evwl©K Acv‡ikb e¨q wbY©q Kiæb|① †d¬vwgUvi Øviv cÖevn nvi: 1 N:wg: cvwb cÖevwnZ n‡q‡Q 1 wgwbU 45 †m‡K‡Û② †cÖmvi †MR Øviv Pvc wbY©q: 0.285 MPa③ WvBbvwgK cvwb †j‡fj (PWL): GL-22 wgUvi④ ivBRvi cvB‡ci ˆ`N¨© 28 wgUvi, e¨vm 100 wgwg = 0.1 wgUvi⑤ ˆe ỳ¨wZK cÖevn: 17 A, †fv‡ëR: 380 V⑥ cÖ`Ë cv¤ú cvidig¨vÝ Kvf © Abykxjb-1 Abyhvqx⑦ ˆ`wbK Mo cvwbi e¨envi Qa = 540 N:wg:/w`b⑧ we ỳ¨‡Zi GKK g~j¨: 9.71 UvKv/kWh
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av‡c av‡c we‡kølY Kiv
avc 1: cÖevn nvi wbY©q
1 N:wg: cvwb 105 †m‡K‡Û cÖevwnZ nq|
Q = 1 / 105 = 0.00952 N:wg:/†m‡KÛ = 0.571 N:wg:/wgwbU = 34.29 N:wg:/N›Uv

avc 2: cÖK…Z †nW wbY©q
†gvU D”PZv n‡jv mvK&kb wjd&U I †cÖkvi †nW Gi †hvMdj
Pvc = 0.285 MPa = 285000 Pa

Pressure Head = 285000 / (1000 × 9.81) = 29.06 wgUvi
PWL = 22 wgUvi
Actual Head = 29.06 + 22 = 51.06 wgUvi

avc 3: †nW jm wbY©q (hf) 

†nW jm n‡jv cvB‡ci ga¨ w`‡q cvwb PjvP‡j m„ó Nl©Y RwbZ jm hv Hazen-Williams m~Î Øviv wbY©q Kiv nq|
hf = 10.666 × (L × Q^1.85) / (C^1.85 × D^4.87)

†hLv‡b, L = 103 wgUvi, Q = 0.00952 N:wg:/†m‡KÛ, C = 120, = 0.1 wgUvi| d‡j hf ≈ 2.00 wgUvi

avc 4: †gvU †nW wbY©q
Total Head = Actual Head + Head Loss = 51.06 + 2.00 = 53.06 wgUvi

Dc‡ii cÖevn nvi (0.571 N:wg:/wgwbU) Ges †gvU †nW (53.06 wgUvi) cvidig¨vÝ Kv‡f© A¼b Kiv n‡q‡Q| 
cvidig¨vÝ Kv‡f © †`Lv hvq †gvU †n‡W D‡jøL‡hvM¨ †Kvb cwiewZ©Z nq bvB, wKš‘ cÖevn nvi 0.714 †_‡K 0.571 
N:wg:/wgwb‡U †b‡g G‡m‡Q| A_©vr cÖvq 20% n«vm †c‡q‡Q| GwU cv¤ú ev wm‡÷‡g wKQy AebwZi (deterioration) 
Bw½Z †`q|

avc 5: Water Horsepower (WHP) wbY©q
WHP = (ρ × g × Q × H) / 1000
ρ = 1000 kg/m³, g = 9.81 m/s²

WHP = (1000 × 9.81 × 0.00952 × 53.06) / 1000 ≈ 4.95 kW
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avc 6: BbcyU kw³ (Pi) wbY©q 

Pi = √3 × Voltage × Current × Power Factor
= 1.732 × 380 × 17 × 0.8 ≈ 8.96 kW

avc 7: cv¤ú `¶Zv (η) wbY©q 

η = WHP / Pi = 4.95 / 8.96 ≈ 55.2%

avc 8: ˆ`wbK Acv‡ikb mgq
mgq = 540 / 34.29 ≈ 15.75 N›Uv/w`b

avc 9: ˆ`wbK we ỳ¨r e¨envi
Energy = 8.96 × 15.75 ≈ 141.12 kWh/w`b

avc 10: we ỳ¨r e¨q
gvwmK e¨q = 141.12 × 30 × 9.71 ≈ 41,148 UvKv
evwl©K e¨q = 141.12 × 365 × 9.71 ≈ 500,073 UvKv

mvims‡¶c †Uwej (Summary Table)
welq gvb

cwigvcK…Z cÖevn nvi (Q) 34.29 N:wg:/N›Uv
cÖK…Z †nW (ha) 51.06 wgUvi
‡nW jm (hf) 2.00 wgUvi
‡gvU †nW (ht) 53.06 wgUvi
Water Horsepower (WHP) 4.95 kW

BbcyU cvIqvi (Pi) 8.96 kW

cv¤ú `¶Zv (η) 55.2%
‰`wbK we ỳ¨r e¨envi 141.12 kWh

gvwmK e¨q 41,148 UvKv
evwl©K e¨q 500,073 UvKv

cv¤ú †Km ÷vwW
1) AwZwi³ ¶gZvm¤úbœ cv‡¤úi †i‡U«vwdwUs
KLbI KLbI AwZwi³ ¶gZvm¤úbœ cv¤ú ’̄vcb Kiv nq, hvi d‡j we ỳ¨r LiP AcÖ‡qvRbxqfv‡e †ewk 
nq| GB As‡k Ggb cwiw¯’wZ wKfv‡e Z`šÍ Ki‡Z nq Ges wKfv‡e cv‡¤ú cwieZ©b Avb‡Z nq Zv eY©bv 
Kiv n‡q‡Q|

(1) AwZwi³ ¶gZvm¤úbœ cv¤ú ¯’vwcZ n‡q‡Q wKbv Zv hvPvB Kivi c×wZ
¯’vcbvi cÖevn nvi Ges †gvU †nW cwigvc K‡i Zv bK&kv Abyhvqx wba©vwiZ cÖevn nvi I †gvU †n‡Wi mv‡_ 
Zzjbv Kiv nq| Gi gva¨‡g †evSv hvq cv¤úwU AwZwi³ ¶gZvm¤úbœ wKbv|

D`vniY: bjK‚c (Well pump) cv‡¤úi †ÿ‡Î: 
wbgœwjwLZ k‡Z © cv¤úwU AwZwi³ wKbv Zv hvPvB Kiæb|
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	gvwUi Í̄i †_‡K DuPy U¨vs‡Ki cvBc cÖ‡ekgyL chšÍ D”PZv (H) = 25 wgUvi;
	gvwUi Í̄i †_‡K cvw¤ús cvwbi †j‡fj (PWL) = 23.5 wgUvi; 
	ivBRvi cvB‡ci ˆ`N¨© (R) = 30 wgUvi, e¨vm = 65 wg:wg:, f‚wgi Dci cvB‡ci ˆ`N¨© (L)= 50 wgUvi;
	cwigvcK…Z cÖevn nvi = 24 N:wg:/N›Uv; 
	†cÖmvi †M‡Ri ’̄vcb D”PZv (GL †_‡K) = 0.3 wgUvi; 
	†cÖmvi †M‡Ri wiwWs = 0.35 MPa; 
	¯’vwcZ cv¤ú: SP 30-8 stage (cvidig¨vÝ Kvf © cÖ`Ë);
	Hazen–Williams m~Î e¨envi Kiv n‡q‡Q, C = 120, GLv‡b ¶ỳ ª (minor) †nW jm D‡c¶v Kiv n‡q‡Q|

Flow meter

Non-return 
valve(NRV)

Valve 

Pressure 
gage

Submergible motor

Suction inlet

Pump casing
(Impeller inside)

Pumping 
Water 
level

Natural
Water
level

Well screen

Riser pipe
Length (R)

(PWL)

(G)

¯’vwcZ cv‡¤úi cvidig¨vÝ Kvf ©
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1) Acv‡iwUs Ae ’̄vi †gvU †nW
Acv‡iwUs Ae ’̄vq cv‡¤úi †gvU †nW wbgœiƒc MYbv Kiv nq:
†gvU †nW (wgUvi) = cvw¤ús cvwbi †j‡fj †_‡K †cÖmvi †MR ch©šÍ cvB‡ci ˆ`N¨© [(G) + (P)] + †cÖmvi †M‡Ri wiwWs 
(wgUv‡i iƒcvšÍwiZ) + ivBRvi cvB‡ci †nW jm (wgUvi)
(K) cvw¤ús cvwbi †j‡fj †_‡K †cÖmvi †MR ch©šÍ cvB‡ci ˆ`N¨© [(G) + (P)]= 23.5 + 0.3 = 23.8 wgUvi
(L) †cÖmvi †M‡Ri wiwWs (wgUv‡i iƒcvšÍi) = 0.40 × 102 = 40.8 wgUvi (1 MPa = 102 wgUvi)
(M) ivBRvi cvBc As‡ki †nW jm : hfr = 10.666･C-1.85･D-4.87･Q1.85･L 
 = 10.666 × 120 -1.85 × 0.065 -4.87 × 0.00667 1.85 × (30 + 0.3) ≈ 2.6 wgUvi
 (Q =24 N:wg:/N›Uv = 0.00667 N:wg:/†m‡KÛ)
(N) †gvU †nW (Hta) = 23.8 + 40.8 + 2.6 = 67.2 wgUvi

2) cÖK…Z cvBcjvB‡bi †gvU †nW
†gvU †nW = cÖK…Z †nW + m¤ú~Y© jvB‡bi †nW jm
(K) cÖK…Z †nW = PWL + H = 23.5 + 25=48.5 wgUvi
(L) †nW jm hf=10.666･C-1.85･D-4.87･Q1.85･L =10.666x120-1.85x0.065-4.87x0.006671.85x(30+50+25)=9.1 wgUvi
 (Q=24m3/hr=0.00667m³/s)

(M) †gvU †nW (Htd) = 48.5+9.1=57.6 wgUvi

3) cv‡¤úi g~j¨vqb
cvidig¨vÝ Kv‡f © cÖK…Z Acv‡iwUs c‡q›U Ges bKkv Abyhvqx Acv‡iwUs c‡q›U †`Lv‡bv n‡q‡Q|
hLb Q = 24 N:wg:/N›Uv ZLb cvidig¨vÝ Kvf© Abyhvqx †gvU †nW = 70.2 wgUvi| wKš‘ cÖK…Z Acv‡ik‡b †gvU 
†nW = 67.2 wgUvi| GwU eZ©gvb cv‡¤úi Zzjbvq cÖvq 5% Kg, hv GL‡bv eva ©‡K¨i (aging) ch©v‡q †cŠuQvqwb| 
Z‡e bK&kv Abyhvqx Acv‡iwUs c‡q›U Ges ev Í̄e Acv‡iwUs c‡q›U Zzjbv Ki‡j †`Lv hvq †h cÖK…Z Acv‡iwUs †nW 
= 67.2 wgUvi Ges wWRvBb Abyhvqx †gvU †nW = 57.6 wgUvi| A_©vr cÖvq 10 wgUvi AwZwi³ †nW i‡q‡Q, hv 
AcÖ‡qvRbxq we ỳ¨r Li‡Pi KviY|

4) KiYxq (Countermeasure)
†h‡nZz cv¤úwUi †nW †ewk, ZvB B‡¤újvi †÷‡Ri msL¨v Kgv‡bv DwPZ| 7-†÷R cv‡¤úi cvidig¨vÝ Kvf © wb‡¤œ 
†`Lv‡bv n‡q‡Q| †`Lv hvq †h 24 N:wg:/N›Uv cÖev‡n †nW ≈ 61 wgUvi hv wWRvBb †nW 57.3 wgUvi Gi †P‡qI 
†ewk|AZGe †÷R msL¨v 8 †_‡K 7 G Kgv‡jI †Kv‡bv mgm¨v n‡e bv|
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7-†÷R Kivi ỳwU c×wZ Av‡Q| c×wZ-1: ïay B‡¤újvi AcmviY Kiv I c×wZ-2: B‡¤újvimn †Kwms AcmviY 
Kiv| c×wZ-1 mnR, Z‡e †Kwms‡qi ga¨ w`‡q cvwb cÖevwnZ nIqvq wKQy kw³ ¶wZ nq| c×wZ-2 G k¨vd&U †K‡U 
†QvU Ki‡Z nq, hv mgqmv‡c¶| Z‡e G‡Z kw³ ¶wZ nq bv| ev‡qi Qwe †`Lyb|

5) m¤¢ve¨ we ỳ¨r mvkÖq
cv‡¤úi †gvU AvDUcyU = 7.5 kW, 

GLb 8 †÷R †_‡K 7 †÷R Ki‡j ZvwË¡Kfv‡e AvDUcyU 
n‡e
= (7 / 8) × 100 = 87.5% 
A_©vr G‡Z AvDUcyU Kg‡e 7.5 kW → 6.5 kW

Z‡e `¶Zvi wKQy AebwZ we‡ePbvq wb‡q †gvU cÖvq 
10% we ỳ¨r mvkÖq Avkv Kiv hvq|

2) cv‡¤úi AebwZ (Pump Deterioration)
KLbI KLbI ¶qcÖvß ev AebZ cv¤ú e¨eüZ nq, hvi d‡j we ỳ¨r LiP AcÖ‡qvRbxqfv‡e e„w× cvq| GB As‡k 
Ggb cwiw¯’wZ Kxfv‡e kbv³ Ki‡Z nq Ges Kxfv‡e cv¤ú ms‡kvab Kiv hvq Zv eY©bv Kiv n‡q‡Q|

(2) cv‡¤úi AebwZ n‡q‡Q wKbv Zv hvPvB Kivi c×wZ
cv‡¤úi AebwZ n‡q‡Q wKbv Zv hvPvB Kivi Rb¨ ¯’vcbvi cÖevn nvi Ges †gvU †nW cwigvc K‡i Zv bK&kv Abyhvqx 
cÖevn nvi I †gvU †n‡Wi mv‡_ Zzjbv Kiv nq| GKwU D`vniY wb‡¤œ †`Lv‡bv n‡jv|

mvi‡dm cv¤ú (Land pump) Gi †ÿ‡Î: wbgœwjwLZ k‡Z© cv‡¤úi AebwZ n‡q‡Q wKbv cix¶v Kiæb|
	cwigvcK…Z cÖevn nvi = 40 N:wg:/N›Uv;
	†Wwjfvwi cv‡k †cÖmvi †MR wiwWs = 0.31 MPa, mvKkb cv‡k †cÖmvi †MR wiwWs = -0.02 MPa;
	¯’vwcZ cv¤ú: KSB Etanorm 65-40-200 (φ199), cvidig¨vÝ Kvf © wb‡¤œ †`Iqv n‡jv|
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cv‡¤úi AebwZ hvPvB Ki‡Z †Kej wb‡gœi Z_¨¸wjB cÖ‡qvRb: 
K) cÖevn nvi, L) mvKkb I †Wwjfvwi Pvc Ges cv‡¤úi cvidig¨vÝ Kvf ©|

1) Acv‡iwUs Ae¯’vi †gvU †nW
†gvU †nW = †cÖmvi †M‡Ri wiwWs (†Wwjfvwi Pvc - mvKkb Pvc) 
= 0.33 - (-0.02) = 0.35 MPa = 35.7 wgUvi (1 MPa = 102 wgUvi)

2) cv‡¤úi g~j¨vqb
eZ©gvb Acv‡iwUs Ae¯’vi cøU:  H = 35.7 wgUvi,  Q = 40 N:wg:/N›Uv wb‡¤œ †`Lv‡bv n‡q‡Q|
cvidig¨vÝ Kvf © Abyhvqx: Q = 40 N:wg:/N›Uv n‡j †nW nIqv DwPZ ≈ 43.5 wgUvi|
A_ev H=35.7 wgUvi n‡j cÖevn nIqv DwPZ ≈ 50 N:wg:/N›Uv| AZGe eZ©gvb Acv‡iwUs c‡q›U cvidig¨vÝ Kv‡f©i 
wb‡P Ae¯’vb Ki‡Q, hv ¯úófv‡e cv‡¤úi AebwZi wb‡`©k K‡i|
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35.7m

40m3/hr 50m3/hr

43.5m

3) KiYxq (Countermeasure)

cv‡¤úi ¶gZv n«v‡mi cÖavb KviY mvaviYZ: K) B‡¤újv‡ii ¶q I 2)B‡¤újv‡ii Dci gqjv ev AevwÂZ e ‘̄ Rgv 
nIqv| B‡¤újv‡ii ¶q RwbZ Kvi‡bi D`vniY wb‡¤œi wP‡Î †`Lv‡bv n‡q‡Q|

cv¤ú Ly‡j cix¶v K‡i hw` G ai‡bi mgm¨v cvIqv hvq, Zvn‡j B‡¤újvi cwieZ©b Ki‡Z n‡e|
GB KvRwU cv¤ú mieivnKvix cÖwZôv‡bi gva¨‡g m¤úbœ Kiv DwPZ|
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Aa¨vq-5t i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’v
5.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

5.1.1 ÷¨vÛvW© †d¬v wm‡÷g I bxwZ

i¨vwcW m¨vÛ wd‡ë«kb (RSF) c×wZ n‡jv cvwbi wU«U‡g›U cÖwµqvi GKwU BDwbU †hwU g~jZ wdëvi †e‡W fvmgvb 
KYvi ¸”Q (†h¸wj‡Z e¨vK‡UwiqvI _vK‡Z cv‡i) AcmviY K‡i| cvwb cÖvK-†mwW‡g‡›Ukb, cÖvK-†K¬vwi‡bkb, 
†Kvqv¸‡jkb, †d¬vKz‡jkb I †mwW‡g‡›Uk‡bi gva¨‡g cÖwµqvRvZ Kivi c‡i cwi‡kva‡bi Rb¨ i¨vwcW m¨vÛ 
wdëv‡i cvVv‡bv nq| wdj‡U«k‡bi c‡i †cv÷-†K¬vwi‡bkb I msi¶Y Kiv nq Ges c‡i cvBwcs †bUIqv‡K©i 
gva¨‡g †fv³v‡`i Kv‡Q mieivn Kiv nq| DwjøwLZ cÖwµqvmg~‡ni m‡½ i¨vwcW m¨vÛ wd‡ë«kb wgwj‡qB Lvevi 
cvwbi wU«U‡g›U cø¨v›U MVb Kiv nq| evsjv‡`k mn we‡k¦i wewfbœ †`‡k cvwb cwi‡kvab c×wZi GB i¨vwcW m¨vÛ 
wd‡ë«kb, cvwb weï×KiY e¨e¯’vq cÖ‡qvM Kiv nq| evsjv‡`‡k GB c×wZ¸wj (1) b`xi cvwb Drm †_‡K fvmgvb 
KwVb c`v_© Acmvi‡Yi Rb¨, ev (2) f‚Mf©¯’ cvwbi Drm †_‡K Av‡m©wbK (As) I †jvnv (Fe) Acmvi‡Yi Rb¨ 
e¨envi Kiv †h‡Z cv‡i|

5.1.1.1 b`xi Bb‡UK

mvaviYZ, evsjv‡`‡ki b`x¸wji cvwb AZ¨šÍ †Nvjv‡U nq| d‡j, cÖvK-cwi‡kvab wn‡m‡e cvwbi †Nvjv‡Ufve Kgv‡Z 
wU«U‡g›U cø¨v›U¸wj‡Z cÖvK-†mwW‡g‡›Ukb Gi Rb¨ cyKzi e¨envi Kiv nq| Z‡e cÖvK-†mwW‡g‡›Ukb cyKz‡i †Kv‡bv 
†Kvqv¸‡j›U cÖ‡qvM bv Kivi d‡j GwU‡Z Acwi‡kvwaZ cvwbi Zjvbx †djvi KvRwU me©`v Kvh©Ki bvI n‡Z cv‡i| wKQy 
†¶‡Î, cÖvK-†mwW‡g‡›Ukb cyKzi KLbI KLbI cvwbi †Nvjv‡Ufve Kgv‡Z †Kvb Ae`vbI iv‡L bv|

b`xi Bb‡U‡Ki Rb¨ i¨vwcW wdj‡U«kb c×wZ‡Z cvwb cwi‡kvab cÖwµqv wPÎ 5.2-G †`Lv‡bv n‡q‡Q| Acwi‡kvwaZ 
cvwb cÖ_‡g cÖvK-†mwW‡g‡›Ukb U¨vs‡K (1) hvq, Gici †Kvqv¸‡j›U I †K¬vwib †hvM K‡i `ªæZ wgkv‡bv nq, (2) 
†K¬vwib †hvM Kivi cÖavb D‡Ïk¨ n‡jv †mwW‡g‡›Ukb †ewm‡b †kIjv MV‡b evav †`Iqv| †d¬vKz‡jkb †ewm‡b ax‡i 
ax‡i †b‡o‡P‡o RgvUeuvav d¬K MwVZ nq, (3) d¬K¸wj †mwW‡g‡›Ukb †ewm‡b Zjvbxi gva¨‡g cwi‡kvwaZ cvwb 
†_‡K AcmviY Kiv nq, (4) Dc‡ii ¯Í‡ii cvwb Zvici wdëvi Kiv nq, (5) weZi‡Yi Rb¨ msi¶Y Kiv nq Ges 
(6) cwi‡kvwaZ cvwb weZiY Kivi Av‡M RxevYygy³ Ki†Yi D‡Ï‡k¨ †K¬vwib †hvM Kiv nq|

wPÎ 5.1: f‚c„ô¯’ cvwb cwi‡kvabvMv‡ii Qwe
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wPÎ 5.2: b`xi Bb‡U‡K i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’v

5.1.1.2 Drcv`K bjK‚c Bb‡UK (cvwbi Av‡m©wbK I †jvnv AcmviY)

Av‡m©wbK I †jvnv f‚Mf©¯’ cvwb‡Z `ªexf‚Z Ae¯’vq _v‡K Ges mivmwi †fŠZ †Kvb c×wZ‡Z G¸wj cvwb †_‡K 
AcmviY Kiv KwVb| Z‡e Aw·‡Wkb (G¨v‡ikb/evqyPjvPj) c×wZ‡Z G¸wj cvwb †_‡K fvmgvb I A`ªexf‚Z 
Ae¯’vq iƒcvšÍwiZ nq| Gici G¸wj‡K †Kvqv¸‡jkb, †mwW‡g‡›Ukb I wdj‡U«k‡bi gva¨‡g AcmviY Kiv hvq| 
Avqib I Av‡m©wbK Acmvi‡Yi Rb¨ i¨vwcW m¨vÛ wd‡ë«kb c×wZi cvwb cwi‡kvab cÖwµqv wPÎ 5-3 G †`Lv‡bv 
n‡q‡Q| Av‡m©wbK I †jvnv wU«U‡g›U cÖwµqv mvaviYZ b`x Bb‡U‡Ki †¶‡Î ewY©Z cÖwµqvi m‡½ cÖvq GKB iKg, 
†Kej GLv‡b cÖvK-†mwW‡g‡›Uk‡bi cyKzi cÖ‡qvRb nq bv; Z‡e G¨v‡ikb Avek¨K (1)|

wPÎ 5.3: Av‡m©wbK I †jvnv Acmvi‡Y i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’v

evsjv‡`‡k Av‡m©wbK-`~wlZ f‚Mf©¯’ cvwbi AwaKvsk‡ZB †jvnvi Dcw¯’wZ Av‡Q| †h‡nZy Av‡m©wbK/†jvnv m¤̂wjZ 
cvwbi wU«U‡g‡›Ui †gKvwbRg n‡jv Av‡m©wbK I †jvnvi †Kv-†mwW‡g‡›Ukb, ZvB hw` bjK‚‡ci cvwb‡Z †jvnv bv 
_v‡K Z‡e †Kv-†mwW‡g‡›Ukb NU‡e bv Ges Av‡m©wbK AcmviY Kiv m¤¢e n‡e bv|



5-3

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

5.1.2 cÖvK-†mwW‡g‡›Ukb

wPÎ 5.4: cÖvK †mwW‡g‡›Ukb cyKzi 

cÖvK-†mwW‡g‡›Ukb cyKz‡ii KvVv‡gv n‡jv mvaviY wbq‡g LbbK…Z GKwU cyKzi (wPÎ 5.4)| cÖvK-†mwW‡g‡›Ukb 
cyKz‡i Acwi‡kvwaZ cvwbi †Nvjv‡Ufve Kgv‡bv nq| GLv‡b †Kvb †Kvqv¸‡j›U bv w`‡q cvwb‡K w¯’i Ae¯’vq †i‡L 
gva¨vKl©Y kw³‡Z fvmgvb c`v‡_©i Zjvbx †djv nq| we‡kl K‡i el©vKv‡j GwU cvwbi AwZwi³ †Nvjv‡Ufve 
Kgv‡Z †hb AwaK Kvh©Ki nq †mUvB cÖZ¨vkv _v‡K| Z‡e 5.1.1-G eY©bv Abymv‡i, †Kvqv¸‡j›U †hvM bv Ki‡j 
†mwW‡g›U Acmvi‡Yi Kvh©KvwiZv mxwgZ n‡Z cv‡i| GQvov, wi‡Ubkb mgq Gi Kvh©KvwiZv‡K cÖfvweZ K‡i| 
wi‡Ubkb mgq hZ Kg n‡e, †mwW‡g‡›Ukb ZZ Kg Kvh©Ki n‡e|

5.1.3 ivwds wdëvi

ivwds wdëvi¸wj f‚c„ô¯’ cvwbi Bb‡U‡K A_ev † ø̄v/i¨vwcW m¨vÛ wd‡ë«kb wm‡÷‡gi cÖv_wgK av‡c ¯’vcb Kiv nq 
hLb Acwi‡kvwaZ cvwbi †Nvjv‡Ufve †ewk _v‡K| G‡Z, i¨vwcW wd‡ë«k‡b Avmv †Nvjv‡Ufv‡ei †jvW Kgv‡bv hvq| 
ivwds wdëvi cÖPwjZ cÖvK-†mwW‡g‡›Ukb cyKz‡ii cwie‡Z© e¨eüZ nq, KviY cyKzi¸wji Rb¨ e„nr Rwgi cÖ‡qvRb 
nq|

ivwds wdëvi‡K wb‡¤œv³fv‡e †k«Yxweb¨vk Kiv hvq:-

(1) wb¤œgyLx cÖev‡ni aiY, (2) Abyf‚wgK cÖev‡ni aiY, (3) Da©gyLx cÖev‡ni aiY, Ges (4) ̄ Íimn Da©gyLx cÖev‡ni 
aiY| evsjv‡`‡k mvaviYZ Abyf‚wgK cÖev‡ni aiY (2) e¨eüZ nq (wPÎ-5.5)|
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wPÎ 5.5 ivwds wdëv‡ii aiY

wdëvi wgwWqv¸wj †h µg Abymv‡i Kiv nq Zv n‡jv:-

†gvUv bywo cv_i ⇨ ga¨g bywo cv_i ⇨ †QvU bywo cv_i

cÖwZwU ¯Í‡ii cyiæZ¡ (cÖ¯’) ax‡i ax‡i Kg‡Z _v‡K| wPÎ 5.6 G wdëvi wgwWqvi KvVv‡gv I KYvi AvKvi †`Lv‡bv 
n‡q‡Q|

Coarse
gravel

Medium
gravel

Fine
gravel

wPÎ 5.6 ivwds wdëvi I Gi wgwWqvi MVb
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5.1.3.1 bKkvi gvb`Û

•	 ivwds wdëv‡ii AvK…wZ (Configuration):

	GK U¨vs‡K wZbwU c„_K ¯Íi _vK‡e|

	GKwU nivBR›Uvj U¨vs‡K wZbwU Avjv`v †P¤̂vi _vK‡e, (GwU mvaviYZ MÖnY‡hvM¨)

•	 Abyf‚wgK (nivBR›Uvj) U¨vsK AbycvZ:

†gvU ˆ`N¨© 6-12 wgUvi, wZbwU †P¤̂v‡i wef³ Kiv nq 3:2:1 Abycv‡Z (†gvUv †_‡K wPKb bywo cv_‡ii wgwWqv), 
cÖwZwU U¨vs‡Ki D”PZv mvaviYZ 1-1.5 wgUvi|

•	 wdj‡U«kb wgwWqv:

	Bb‡d¬v‡Z eo AvKvi: mvaviYZ 12-25 wgwg Ges 8-12 wgwg|

	AvDU‡d¬v‡Z †QvU AvKvi: mvaviYZ 4-8 wgwg|

	gvjvgvj Gi Ackb: MÖv‡fj, †cvov gvwUi BU, cøvw÷K, †cvov Kqjv, bvwi‡K‡ji dvBevi|

	BDwbdiwgwU: cÖwZwU †P¤̂vi/¯Í‡ii wgwWqv (MÖv‡fj) Zzjbvg~jKfv‡e GKiKg nIqv DwPZ|

	ïwK‡q hvIqv Gov‡bv: wdëvi wgwWqv ï®‹ n‡j wdëvwis ̀ ¶Zv K‡g hvq KviY wgwWqvq _vKv e¨vK‡Uwiqvj 
Av¯Íi ¶wZMȪ ’ nq| GQvov wgwWqv ï®‹ n‡j cvwbi Dci R‡g _vKv Kv`vgvwUi AcmviYI KwVb n‡q c‡o|

•	 cvwb cÖevn:
Kvh©Ki †mwW‡g‡›Uk‡bi Rb¨ Kg Ges w¯’wZkxj cvwbi MwZ‡eM ¸iæZ¡c~Y©, KviY cÖev‡ni Aw¯’iZv (turbulence) 
wd‡ë«kb Gi `¶Zv Kwg‡q †`q| mvaviYfv‡e, cÖev‡ni nvi hZ Kg _v‡K, wd‡ë«kb ZZ Kvh©Ki nq|

	cvwb cÖev‡ni nvi: 0.3-1.5 wgUvi/NÈv| mvaviYZ 0.3-0.6 wgUvi/NÈv MÖnY‡hvM¨|

	D×gyLx cÖev‡ni ai‡bi ivwds wdëvi mvaviYZ Abyf‚wgK cÖev‡ni ai‡bi ivwds wdëv‡ii PvB‡Z fv‡jv 
KvR K‡i, Z‡e D×gyLx cÖev‡ni ai‡b e¨vKIqv‡ki Rb¨ †ewk cvwb jv‡M, d‡j †ewk cvwb bó nq|

•	 Acwi‡kvwaZ cvwbi †Nvjv‡Ufve:
ivwds wdëvi 500 NTU ch©šÍ †Nvjv‡U cvwbi †ÿ‡Î Kvh©Kifv‡e (cÖvq 90% ch©šÍ †Nvjv‡Ufve AcmviY) KvR 
Ki‡Z cv‡i| Z‡e D”P Nb‡Z¡i AvVv‡jv e¯‘ I w¯’wZkxj fvmgvbe¯‘ Acmvi‡b GwU Dchy³ bq|

5.1.3.2 cwiPvjbv I iÿYv‡eÿY KvR

ivwds wd‡ë«kb e¨e¯’vi cwiPvjbv I i¶Yv‡e¶Y Zzjbvg~jKfv‡e mnR| GwU‡Z g~jZ wgwWqv‡Z R‡g _vKv Kv`vgvwU 
Acmvi‡Yi w`‡K †Lqvj †`Iqv nq|

•	 wbqwgZ cwi®‹vi: 

Gi cÖavb KvR n‡jv nvBW«wjK wK¬wbs, A_©vr wdëv‡ii cvwb wb®‹vl‡bi gva¨‡g ̀ ªæZ Lvwj K‡i AvU‡K _vKv Kv`vgvwU 
ay‡q †ei Kiv| GB cwi®‹vi KvR NbNb, Av`k©MZ fv‡e K‡qK mßvn AšÍi AšÍi Kiv fv‡jv, hv‡Z AwZwi³ 
Kv`vgvwU Rg‡Z bv cv‡i| GwU Avc/WvDb †d¬v UvB‡ci wdëv‡ii Rb¨ cÖ‡qvM‡hvM¨, Z‡e Abyf‚wgK cÖev‡ni ai‡bi 
wdëv‡i GB c×wZ e¨envi Kiv nq bv|
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•	 g¨vbyqvj wK¬wbs:

Acwi‡kvwaZ cvwbi ̧ YMZgvb Abyhvqx cÖwZ 1-5 eQ‡i GKevi g¨vbyqvj wK¬wbs Kiv cÖ‡qvRb| G‡Z kÖgkw³ e¨envi 
K‡i wdëvi g¨v‡Uwiqvj †P¤̂vi †_‡K Dc‡i †Zvjv nq, Avjv`v K‡i †auvqv nq Ges cybivq Avevi †P¤̂v‡i ¯’vcb Kiv 
nq| Dc‡i DwjøwLZ c×wZ Abyhvqx, †P¤̂vi †_‡K †ei K‡i wdëvi wgwWqv Zr¶Yvr auy‡q †djvB fv‡jv hv‡Z Zv 
ïwK‡q bv hvq| GB mgq-mv‡c¶ i¶Yv‡e¶‡Yi mg‡q µgvMZ cvwb cÖevn wbwðZ Ki‡Z AšÍZ `yBwU wdëvi _vKv 
cÖ‡qvRb|

•	 Ab¨vb¨:

wbqwgZ cwiPvjbv I i¶Yv‡e¶‡Y Gi g‡a¨ AeKvVv‡gvi avZe As†k (†hgb fvj&f, iW, cvBc) Gw›U-K‡ivwRf 
G‡R›U cÖ‡qvM Kiv Ges wewfbœ fvj&f jywe«‡KU Kiv AšÍfz©³|

5.1.4 G¨v‡ikb (Av‡m©wbK I †jvnv AcmviY)

5.1.4.1 G¨v‡ik‡bi cÖ‡qvRbxqZv

mvaviYZ f‚Mf©¯’ cvwb‡Z Av‡m©wbK I †jvnv h_vµ‡g As³⁺ Ges Fe²⁺ Avqb AvKv‡i _v‡K| G¸wj AvqwbZ d‡g© 
cvwb‡Z m¤ú~Y©fv‡e ̀ ªexf‚Z Ae¯’vq _v‡K e‡j mivmwi AcmviY Kiv LyeB KwVb| wKš‘ ivmvqwbK wewµqvi gva¨‡g hw` 
G¸wji AvKvi cwieZ©b K‡i cvwbi g‡a¨ fvmgvb (suspended) Ae¯’vq Avbv hvq, Zvn‡j †Kvqv¸‡jkb cÖwµqvi 
gva¨‡g †m¸wj mn‡RB AcmviY Kiv hvq| GB ivmvqwbK wewµqvwU NUv‡bvi Rb¨ evqyPjvPj (Aeration) AZ¨šÍ 
Kvh©Ki| †jvnvhy³ cvwb‡Z evqyyPjvPj Ki‡j †jvnv Fe²⁺ †_‡K Fe³⁺ G Aw·WvBRW nq Ges Fe³⁺ cvwb‡Z Fe(OH)₃ 
AvKv‡i fvmgvb Ae¯’vq _v‡K| GKBfv‡e Av‡m©wbK As³⁺ †_‡K As⁵⁺ G iƒcvšÍwiZ nq Ges As⁵⁺, Fe(OH)₃ Gi 
mv‡_ hy³ n‡q cvwb‡Z fvmgvb KYvi AvKv‡i _v‡K| c‡i GB fvmgvb KYv¸wj‡K †Kvqv¸‡jkb, †mwW‡g‡›Ukb Ges 
wd‡ëªkb cÖwµqvi gva¨‡g AcmviY Kiv nq| GB †¶‡Î cvwb‡Z ch©vß cwigvY †jvnv _vKv Riæwi|

5.1.4.2 G¨v‡ikb c×wZ

(1) K¨vm‡KW UvBc:

cvwb av‡c av‡c wb‡P c‡o G¨v‡ikb nq| hš¿cvwZ mnR Ges cwiPvjbvI mnR, Z‡e eo AvKv‡ii cø¨v‡›U 
†ewk RvqMv jv‡M|

(2) Xvjy G¨vc&†ivb (Inclined Apron) I wi‡dj †cøU UvBc:

cvwb Xvjy Z‡j ¯’vcb Kiv wi‡dj †cø‡Ui Dci w`‡q cÖevwnZ n‡q G¨v‡ikb nq| †jvnv I Av‡m©wbK 
Acmvi‡Y Kvh©Ki, Z‡e wi‡qj †cøU eÜ I ¶q nIqvi mgm¨v †`Lv w`‡Z cv‡i|

(3) dvD‡›Ub †¯úª UvBc:

cvwb †dvqvivi g‡Zv evZv‡m wQwU‡q G¨v‡ikb Kiv‡bv nq| GwU Kvh©Ki I †`L‡Z AvKl©Yxq, wKš‘ evZv‡mi 
cÖfv‡ei Kvi‡Y cvwbi AcP‡qi m¤¢vebv _v‡K hv GKwU Amyweav|

(4) UvIqvi †¯úª UvBc:

UvIqv‡ii wfZ‡i cvwb ¶y`ª †dvuUvi g‡Zv Qwo‡q Dci †_‡K wb‡P c‡o G¨v‡ikb nq| D”P `¶Zv Ges Kg 
RvqMvq ¯’vcb‡hvM¨, Z‡e e¨qeûj Ges i¶Yv‡e¶Y RwUj|
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①	 Cascade type ②Inclined apron with riffle plate type

③	 Fountain spray type ④	 Tower spray type

wPÎ 5.7: evsjv‡`‡k e¨envi Kiv nq Ggb G¨v‡ikb c×wZ

5.1.5 †d¬vKz‡jkb

mvaviY cvwb‡Z fvmgvb KYv¸wj †b‡MwUf PvR©hy³ _v‡K Ges KYv¸wji g‡a¨ ˆe`y¨wZK weKl©Y ej _vKvi Kvi‡Y 
†m¸wj cvwb‡Z †Nvjv (turbidity) AvKv‡i w¯’i _v‡K| cvwb‡Z cwRwUf PvR©hy³ †Kvqv¸‡j›U †hvM Ki‡j Zv †b‡MwUf 
PvR©hy³ fvmgvb KYv¸wj‡K AvKl©Y K‡i Ges ax‡i ax‡i wg‡k eo `vbv`vi d¬K ˆZwi K‡i| hLb †Kvqv¸‡j‡›Ui 
†WvR Kg nq ZLb c‡RwUf PvR©hy³ KYvi msL¨v Kg _v‡K, d‡j †Kvqv¸‡jkb fv‡jvfv‡e nq bv| Avevi †WvR 
†ewk n‡j AwZwi³ c‡RwUf PvR©hy³ KYvi msL¨v weKl©Y ̂ Zwi K‡i, G‡ZI †Kvqv¸‡jkb cÖwµqv e¨vnZ nq| d‡j, 
†Kvqv¸‡jkb c×wZ PvR©hy³ KYv I cvwb‡Z Dcw¯’Z H⁺ Ges OH⁻ Avqb PvR© Øviv `viæbfv‡e cÖfvweZ nq| cvwbi 

pH GB Avqb Pv‡R©i Nb‡Z¡i (concentration) Dci wba©viY Kiv nq| myZivs, †d¬vKz‡jkb c×wZi Rb¨ pH AZ¨šÍ 
¸iæZ¡c~Y©| cÖwZwU †Kvqv¸‡j‡›Ui Rb¨ Gi wba©vwiZ pH †iÄ _v‡K| †Kvqv¸‡j‡›Ui †WvR Ges pH Gi mgš̂q Jar 

Test K‡i wba©viY Ki‡Z nq|

†Kvqv¸‡j›U c`v_©¸wj‡K `ªæZ cvwb‡Z Qwo‡q co‡Z nq, Ab¨_vq Dc‡ii ewY©Z cÖwZwµqvwU g~jZ ïay †WvwRs 
c‡q›U¸wj‡Z N‡U, hvi d‡j †Kej ¯’vbxq cÖfve ˆZwi nq| `ªæZ wgkÖ‡Yi Rb¨, hvwš¿K wg·vi ev nvBW«wjK gyf‡g›U 
e¨envi Kiv nq| †Kvqv¸‡j›U c`v_©¸wj‡K `ªæZ wgwkÖZ Kivi c‡i, KYv¸wji g‡a¨ eÜb m„wói my‡hvM evwo‡q eo 
eo d¬K ˆZwi Kiv nq| GB KvR axi MwZ‡Z bvovPvov K‡i Kiv nq| hw` bvovPvov Lye `ªæZ Kiv nq, Z‡e GwU 
KYv¸wj‡K G‡K Ac‡ii ms¯ú‡k © Avkv mnRZi Ki‡e Z‡e mn‡RB d¬K¸wj‡K †f‡O †dj‡Z cv‡i|
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5.1.5.1 †Kvqv¸‡j‡›Ui cÖKvi‡f`

cvwb cwi‡kva‡b wewfbœ ai‡bi †Kvqv¸‡j›U e¨eüZ nq| Z‡e cvwb mieivn e¨e¯’vq me‡P‡q mvaviYfv‡e e¨eüZ 
†Kvqv¸‡j›U n‡jv Aluminum Sulfate (Alum) Ges Poly Aluminium Chloride (PAC)| Alum Zzjbvg~jKfv‡e 
m¯Ív Ges evsjv‡`‡ki †cŠimfv ch©v‡q mvaviYZ GwU e¨eüZ nq| Z‡e Kvh©Ki †Kvqv¸‡jk‡bi Rb¨ Gi pH Gi 
mxgv Lye Kg| Ab¨w`‡K, PAC Zzjbvg~jKfv‡e e¨qeûj Ges evsjv‡`‡k mvaviYZ e¨eüZ nq bv, Z‡e GwU we¯Í…Z 
pH cwim‡i Kvh©Kifv‡e KvR K‡i (wPÎ 5.8)|

Aluminum sulfate (Alum) Poly aluminium Chloride (PAC)

Property

1.Alum
	Chiemical formula: Al

2
(SO

4
)

3

	Color : Solid:white, 

Liquid : Colorless or transparent

	pH 3.4-3.8

2.PAC
	Chiemical formula:

 [Al
2
(OH)

n
Cl

6-n
]m

	Color : Solid:yellow orange 

Liquid : yellow orange

	 pH3.5-4.0

wPÎ 5.8: †Kvqv¸‡j›U

Alum Ges PAC DfqB A¨vwmwWK cÖK…wZi nIqvq G¸wj cvwb‡Z cÖ‡qvM Ki‡j cvwbi pH gvb K‡g hvq| GB 
flocculant ¸wj me©vwaK Kvh©Kifv‡e KvR K‡i neutral (pH 7) Gi KvQvKvwQ Ae¯’vq|

†m‡¶‡Î pH adjustment Gi Rb¨ alkaline caustic soda (NaOH: Sodium hydroxide) Bb‡R± Kiv †h‡Z 
cv‡i, hv flocculation aid wn‡m‡e KvR K‡i|

5.1.5.2 †Kvqv¸‡j›U †gkv‡bvi c×wZ (d¬¨vk wg·vi) 

†Kvqv¸‡j›U †gkv‡bvi c×wZ mvaviYZ ỳB cÖKv‡ii nq: (1) hvwš¿K wg·vi e¨envi K‡i N~Y©vqgvb cÖev‡n (radial 

flow) wgkÖY, Ges cvwbi cªev‡ni mv‡_ wgkÖY| Gi g‡a¨ me‡P‡q Kvh©Ki c×wZ n‡jv nvBWªwjK Rv¤ú (wPÎ 5.9)|

evsjv‡`‡k mvaviYZ cvwbi cÖev‡ni mv‡_ wgkÖY c×wZB e¨eüZ nq, †hgb :-

o cošÍ cvwbi gva¨‡g wgkÖY, A_ev

o cvB‡ci AvDU‡jU †_‡K cvwbi cÖev‡ni g‡a¨ †Kvqv¸‡j›U †WvwRs Kiv|

GB ai‡bi †gkv‡bvi c×wZ wPÎ 5.10-G †`Lv‡bv n‡q‡Q|

(1) hvwš¿K wg·vi e¨envi K‡i N~Y©qgvb cÖev‡n 
(radial flow) wgkÖY  (2) nvBWªwjK Rv¤ú e¨envi K‡i `ªæZ †gkv‡bvi c×wZ

wPÎ 5.9: `ªæZ †gkv‡bvi c×wZ (ev‡q: hvwš¿K, Wv‡b: cvwbi cÖev‡n)
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wPÎ 5.10: cvwbi cÖev‡ni gva¨‡g †Kvqv¸‡j›U †WvwRs I wgkÖY c×wZ

5.1.5.3 †d¬vKz‡jkb c×wZ I Gi AeKvVv‡gv 

d¬¨vk wg·vi †_‡K †Kvqv¸‡j›U wgwkÖZ cvwb †d¬vKz‡jkb †ewm‡b cÖ‡ek K‡i, †hLv‡b cvwb‡K ax‡i ax‡i bvov 
†`Iqv nq hv‡Z d¬K ˆZwi nq| cÖ_‡g cvwb‡K Zzjbvg~jKfv‡e †Rv‡i bvov †`Iqv nq, hv‡Z fvmgvb KYv¸wj `ªæZ 
G‡K Ac‡ii ms¯ú‡k © Av‡m Ges †QvU †QvU d¬K MwVZ nq| Gici ax‡i ax‡i bvovi MwZ Kgv‡bv nq, hv‡Z MwVZ 
d¬K¸wj †f‡O bv hvq wKš‘ †d¬vKz‡jkb cÖwµqv eRvq _v‡K|

†d¬vKz‡jkb †ewmb mvaviYZ ỳB cÖKvi n‡Z cv‡i: (1) cÖev‡ni aiY I (2) c¨v‡W‡ji aiY (wPÎ 5.11)|

cÖev‡ni aiY-G cvwbi cÖevnc‡_ Lvov (vertical) ev AvovAvwo (horizontal) †cøU ¯’vcb Kiv nq| cvwb GB 
AvuKveuvKv c_ w`‡q cÖevwnZ nIqvi mgq bvov †L‡q d¬K ˆZwi nq| c¨v‡Wj aiY-G †eøWhy³ c¨v‡Wj ax‡i ax‡i 
Ny‡i cvwb‡K bvov †`q Ges d¬K ˆZwi K‡i| evsjv‡`‡k mvaviYZ horizontal baffle plate type †ewk e¨eüZ 
nq|

Lvov ev‡dj †cøU c×wZ AvovAvwo ev‡dj †cøU c×wZ

c¨v‡Wj UvBc Øviv bvov †`Iqvi c×wZ
wPÎ 5.11: †d¬vKz‡jkb †ewm‡bi aiY
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d¬K MVb Gi Ae¯’v wPÎ 5.12-G †`Lv‡bv n‡q‡Q| GLv‡b: (1) wb‡ ©̀k K‡i †d¬vKz‡jkb mdj nq bvB, (2) wb‡ ©̀k 
K‡i AvswkK †d¬vKz‡jkb mdj nq bvB, Ges (3) I (4) wb‡`©k K‡i fvj †d¬vKz‡jkb| GB ch©‡e¶Y mvaviYZ 
Rvi †U÷ Gi gva¨‡g wba©viY Kiv nq|

wPÎ 5.12: d¬K MV‡bi Ae¯’v

5.1.5 †d¬vKz‡jkb

†d¬vKz‡jkb †ewmb †_‡K d¬K hy³ cvwb †mwW‡g‡›Ukb †ewm‡b cÖ‡ek K‡i| †hLv‡b d¬K¸wj w_wZ‡q (settle) c‡o 
Ges Dcwifv‡Mi cwi®‹vi cvwb i¨vwcW m¨vÛ wdëv‡i cÖevwnZ nq| †mwW‡g‡›Ukb †ewmb Gi Kvh©KvwiZv eRvq 
ivL‡Z, Rgv Kv`vgvwU (sludge) wbqwgZ AcmviY Kiv cÖ‡qvRb| hw` Kv`vgvwU cwi®‹vi Kiv bv nq, Z‡e GwU 
cieZ©x cwi‡kvab c×wZ‡Z P‡j †h‡Z cv‡i| mvaviYfv‡e, †mwW‡g‡›Ukb †ewm‡b 50% †_‡K 90% ch ©šÍ fvmgvb 
KYv AcmvwiZ nq|

5.1.6.1 †mwW‡g‡›Ukb †ewm‡bi aiY 

†mwW‡g‡›Ukb †ewmb mvaviYZ ̀ ywU AvKv‡i wef³: 1) AvqZvKvi, I 2) e„ËvKvi (wPÎ 5.14 I 5.15)| evsjv‡`‡k 
†cŠimfv cvBcevwnZ cvwb mieiv‡n AwaKvsk †¶‡ÎB AvqZvKvi †mwW‡g‡›Ukb †ewmb e¨eüZ nq|

	AvqZvKvi AvKvi
KL‡bv KL‡bv d¬K w_Zv‡bvi myweavi Rb¨ G‡Z KvZ Kiv †cøU ¯’vcb Kiv nq (wPÎ 5.15)| †ewkifvM †¶‡ÎB 
hvwš¿K ¯‹¨vcvi e¨envi Kiv nq bv; eis wb‡Pi w`K w`‡q cvB‡ci gva¨‡g R‡g _vKv Kv`vgvwU wbM©Z Kiv nq|

	e„ËvKvi AvKvi
e„ËvKvi †mwW‡g‡›Ukb †ewm‡bi myweav n‡jv, GLv‡b cvwb N~Y©vqgvb cÖev‡n evwn‡ii w`‡K †h‡Z †h‡Z Gi cÖev‡ni 
MwZ‡eM K‡g hvq, d‡j w_Zv‡bvi hvqMv A‡bK †e‡o hvq| Z‡e Gi MVb I cvBwcs e¨e¯’v AvqZvKvi AvKv‡ii 
†P‡q Zzjbvg~jKfv‡e RwUj| GQvov fwel¨‡Z Gi AvKvi e„w× Kiv KwVb nIqvq AwaKvsk †¶‡Î AvqZvKvi †ewmb 
e¨envi Kiv nq|

wPÎ 5.13: AvqZvKvi aiY
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wPÎ 5.14: e„ËvKvi aiY

wPÎ 5.15: †njv‡bv †cøUhy³ AvqZvKvi aiY

5.1.6.2 AvqZvKvi †mwW‡g‡›Ukb †ewm‡bi bKkv I aviY¶gZv 

evsjv‡`‡k eZ©gv‡b †cŠimfv cvwb mieiv‡n ïaygvÎ AvqZvKvi †mwW‡g‡›Ukb †ewmb e¨eüZ n‡”Q| ZvB GLv‡b 
AvqZvKvi †mwW‡g‡›Ukb †ewmb-Gi bKkv I aviY¶gZv m¤ú‡K © eY©bv Kiv n‡jv|

(1) mv‡d©m †jvwWs (Vs)

mv‡d©m †jvwWs (Vs) n‡jv cvwb cÖev‡ni nvi (Q) †K †mwW‡g‡›Ukb †ewm‡bi AvqZb (A) Øviv fvM Ki‡j hv cvIqv 
hvq| GwU‡K overflow rate-I ejv nq| GKwU Av`k© †mwW‡g‡›Ukb †ewm‡b, hw` †Kvb KYvi cošÍ MwZ‡eM 
(Vo) mv‡d©m †jvwWs (Vs) Gi †P‡q †ewk nq, Zvn‡j †mB KYvwU m¤ú~Y©iƒ‡c (100%) e‡m hv‡e| GRb¨ GwU 
†mwW‡g‡›Ukb †ewm‡bi GKwU ¸iæZ¡c~Y© bKkvi m~PK|

m~Î:
Vs=Q/A 

†hLv‡b,
Vs: mv‡d©m †jvwWs (m3/day/m2)

Q: cvwb cÖev‡ni nvi (m3/day)

A : †mwW‡g‡›Ukb †ewm‡bi AvqZb(m2)

Vo>Vs : Acmvi‡bi nvi 100%
Vo<Vs : Acmvi‡bi nvi Vo/Vs Gi AvbycvwZK
      Vo : KYvi cošÍ MwZ‡eM

myZivs, †mwW‡g‡›Uk‡bi Kvh©KvwiZv e„w× Ki‡Z n‡j wb‡Pi welq¸wj we‡ePbv Kiv DwPZt① cÖev‡ni nvi (Q) Kgv‡bv;② †mwW‡g‡›Ukb †ewm‡bi AvqZb (A) e„w× Kiv;③ KYvi cošÍ MwZ‡eM (Vo) e„w× Kiv Ñ A_©vr †Kvqv¸‡j›U e¨envi K‡i eo d¬K ˆZwi Kiv|
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(2) Weir loading (Ws)

Weir loading (Ws) n‡jv cÖev‡ni nvi (Q) †K weir length (L) Øviv fvM Ki‡j hv cvIqv hvq| hLb weir loading 
e„w× cvq, ZLb cvwb evwni nIqvi MwZ‡eM I e„w× cvq, d‡j Dc‡ii w`‡K cÖev‡ni Kvi‡Y wKQy Kv`vgvwU (sludge) 
wbM©Z n‡Z cv‡i|

m~Î:
Ws: Q/L

†hLv‡b,
Ws = Weir loading (m³/day/m)

Q = Inflow rate (m³/day)
L = Weir length (m)

(3) Ab¨vb¨

†mwW‡g‡›Ukb †ewm‡bi ˆ`N©¨ Gi cÖ‡¯’i 3-8 ¸Y| Kvq©Ki MfxiZv 3 †_‡K 5 wgUvi nIqv DwPr Ges Kv`vgvwUi 
Rgvi D”PZv 30 †mw›UwgUvi ev wKQz †ewk nIqv DwPr| bKkvi gvb`Û Gi mvivsk †Uwej 5.1 G †`Lv‡bv n‡q‡Q|

†Uwej 5.1: AvqZvKvi †mwW‡g‡›Ukb †ewm‡bi bKkvi gvb`Û

welq Av`k © gvb KvZ †cøU mn
Surface loading (Vs)m³/d/m² 40-70 60-180

Weir loading (Ws)m³/d/m 140-320 < 300
 ˆ`N¨ I cÖ‡¯’i AbycvZ 3-8 3-8
Kvh©Ki MfxiZv wgUvi 3-5 3-5

Source: Ministry of Health, Laboure and Welfare Japan, (2012)

5.1.7 i¨vwcW m¨vÛ wdëvi 

†mwW‡g‡›Ukb U¨vsK †_‡K cÖvß Dcwifv‡Mi cwi®‹vi cvwb (supernatant water) wd‡ëªkb U¨vs‡K cÖ‡ek K‡i| 
GLv‡b cvwb wdëvi wgwWqvi gva¨‡g †Qu‡K cwi‡kvwaZ nq| wdëvwis cÖwµqvi ci cvwb‡Z †K¬vwi‡bkb †WvwRs Kiv 
nq, Gici cvwb mieivn jvB‡bi gva¨‡g †fv³v‡`i wbKU mieivn Kiv nq|

cvwb cwi‡kva‡bi Rb¨ wewfbœ ai‡bi wd‡ëªkb c×wZ Av‡Q, †hgb:- †cÖkvi U¨vsK, Avc-†d¬v Ges gvwë-†jqvi 
wd‡ëªkb c×wZ, BZ¨vw`| Z‡e evsjv‡`‡ki AwaKvsk wd‡ëªkb c×wZ n‡jv Down-flow, single-layer filtration| 

5.1.7.1 wdëv‡ii MVb

wdëvi Gi mvgwMÖK KvVv‡gv wPÎ 5.16-G †`Lv‡bv n‡q‡Q| GKwU i¨vwcW m¨vÛ wdëvi mvaviYZ wb¤œwjwLZ 
Ask¸wj wb‡q MwVZ: 

m¨vÛ †jqvi- cvwbi fvmgvb KYv Acmvi‡Yi Rb¨ e¨eüZ nq, mv‡cvU © †jqvi (MÖv‡fj)- evwji ¯Íi‡K a‡i iv‡L, 
Lateral Ges main drain- wdëvi nIqv cwi®‹vi cvwb msMÖn K‡i, Piping Ges valves- cvwbi cÖevn wbqš¿Y K‡i, 
Backwash pump- evwji ¯Íi cwi®‹v‡ii Rb¨ cvwb cybtcÖevn (backwash) mieivn K‡i, BZ¨vw`|
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wPÎ 5.16: wdëvi Gi mvgwMÖK KvVv‡gv

5.1.7.2 e¨vKIqvk c×wZ

hLb wdëvwis cÖwµqv Pj‡Z _v‡K, ZLb ax‡i ax‡i m¨vÛ †jqvi Dc‡i fvmgvb KYv¸wj R‡g wM‡q GwU eÜ n‡q 
hvq| GB Ae ’̄vq eÜ wdëv‡ii Kvh©KvwiZv evov‡Z wbw ©̀ó weiwZ‡Z e¨vK Iqvk Kiv nq| G mgq cv¤ú Øviv cvwb 
mv‡cvU© †jqvi †_‡K D‡ëvw`‡K (upward flow) Pvc w`‡q cvVv‡bv nq, hv‡Z R‡g _vKv gqjv I d¬K AcmvwiZ 
nq| e¨vK Iqvk cvwb Dc‡ii Uªvd (trough) w`‡q msMÖn K‡i wb®‹vkb Kiv nq|
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wPÎ 5.17: e¨vK Iqvk

Z‡e A‡bK mgq m¨vÛ †jqvi Gi Dcwifv‡M †h fvmgvb KYv¸wj R‡g _v‡K, Zv ïaygvÎ e¨vK Iqvk Øviv m¤ú~Y © 
cwi®‹vi hvq bv| GB †¶‡Î surface washing (wPÎ 5.17, Wvb w`K) ev air cleaning c×wZ e¨envi Kiv nq| 
evsjv‡`‡k mvaviYZ surface washing method-B me‡P‡q †ewk e¨eüZ nq|

5.1.7.3 wdëv‡ii bKkv gvb`Û

(1) wd‡ëªk‡bi MwZ‡eM

wd‡ëªk‡bi MwZ‡eM (Vf) n‡jv cÖev‡ni nvi (Q) †K wdëv‡ii AvqZb (A) Øviv fvM Ki‡j hv cvIqv hvq| GwU 
wdëv‡ii GKwU AZ¨šÍ ¸iæZ¡c~Y© bKkvi m~PK| mvaviYfv‡e, wd‡ëªkb MwZ‡eM 120-150 wgUvi/w`b nq|

(2) wdëvi wgwWqv (evwj)

wmwjKv evwj mvaviYZ wdëvi wgwWqv wn‡m‡e e¨eüZ nq|evwji mvaviY †¯úwmwd‡Kkb †Uwej 5.2-G †`Lv‡bv 
n‡q‡Q|

†Uwej 5.2: evwji mvaviY †¯úwmwd‡Kkb

welq gvb`Û
B‡dw±f mvBR wgwjwgUvi 0.45-0.70

BDwbdg© †Kvwdwm‡q›U 1.7 Gi Kg
‡¯úwmwdK MÖ¨vwfwU 2.5 Gi †ekx

evwji †jqv‡ii c~iæZ¡ wgwjwgUvi 600-700

(3) Ab¨vb¨

me©vwaK wdëvi Gi AvqZb: 150 eM © wgUvi| e¨vK Iqvk cÖevn †iU 0.6-0.9 NbwgUvi/wgwbU/eM©wgUvi Ges 
mv‡d©m Iqvk cÖevn †iU 0.15-0.20 NbwgUvi/wgwbU/eM©wgUvi|
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5.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

5.2.1 cwiPvjbv m¤úwK©Z w`K

i¨vwcW m¨vÛ wdëvi GKwU cvwb cwi‡kvabvMv‡ii Ab¨Zg cÖavb BDwbU| hw` Ab¨vb¨ AeKvVv‡gv †hgb cÖvK-
†mwW‡g‡›Ukb, †Kvqv¸‡jkb, †d¬vKz‡jkb, †mwW‡g‡›Ukb BDwbU¸wj mwVKfv‡e KvR bv K‡i, Zvn‡j i¨vwcW m¨vÛ 
wdëvi-I gvbm¤úbœ cvwb w`‡Z cvi‡e bv| GKBfv‡e, i¨vwcW m¨vÛ wdëvi BDwbUwU‡KI wbqwgZ mwVKfv‡e 
Pj‡Z n‡e| AZGe, cÖwZw`b cÖwZwU BDwb‡Ui cwiPvjb Ae¯’v ch©‡e¶Y Kiv cÖ‡qvRb| wb‡¤œ ¸iæZ¡c~Y © hvPvB‡qi 
welq¸wj †`Iqv n‡jv:

(1) †kvabvMv‡ii cy‡iv GjvKv Ges Gi mv‡_ Rjvavi (f‚Mf©¯’ cvwb Ges f‚c„ô¯’ cvwb) msiwÿZ GjvKv wn‡m‡e 
wPwýZ Ki‡Z n‡e;

(2) cÖv_wgK †mwW‡g‡›Ukb U¨v¼ (cyKzi) cwi`k©b Ges cix¶v Ki‡Z n‡e hv‡Z †KvbI g…Z cÖvYx/cvwL Ges 
Ab¨vb¨ gqjve¯‘ cvwb‡K `~wlZ bv K‡i;

(3) f‚c„‡ôi cvwbi †ÿ‡Î Rvi †Uó Ki‡Z n‡e hv‡Z wbwðZ nIqv hvq †h †Kvqv¸‡j›U mwVK gvÎvq Av‡Q;

(4) †d¬vKz‡jkb †ewm‡b cÖZ¨vwkZfv‡e me RvqMvq fvj d¬K ˆZwi n‡”Q wKbv †`L‡Z n‡e;

(5) †mwW‡g‡›Ukb c×wZi Ges d¬K¸wj wVK gZ wb‡P em‡Q wKbv Zv †Pv‡L †`‡L ch©‡e¶Y Ki‡Z n‡e;

(6) wdëvi †e‡Wi cvwbi †j‡fj e„w× ch©‡e¶Y K‡i wdëv‡ii †nW jm cix¶v Ki‡Z n‡e;

(7) i¨vwcW m¨vÛ wdëv‡ii wdj‡Uªk‡bi c~‡e© I c‡ii cvwbi †Nvjv‡Ufve gvc‡Z n‡e; 

(8) cwi‡kvwaZ cvwb‡Z †K¬vwi‡bkb Gi cwigvY cix¶v Ki‡Z n‡e|

5.2.2 ÎæwU wbY©q (Diagnosis)

5.2.2.1  cÖvK-†mwW‡g‡›Uk‡bi ÎæwU wbY©q

i¨vwcW m¨vÛ wd‡ë«kb e¨e¯’vq cvwbi ¸YMZgvb wbqš¿‡Yi Rb¨ AšÍZ wbgœwjwLZ hš¿cvwZ _vKv cÖ‡qvRb:
GKwU Uvwe©wWwU wgUvi, GKwU †KvjwiwgUvi, GKwU †iwmWzqvj †K¬vwib wgUvi Ges GKwU pH wgUvi|

cÖvK-†mwW‡g‡›Ukb cyKz‡ii KvR n‡jv D”P gvÎvi †Nvjv‡Ufve wewkó Acwi‡kvwaZ cvwb †_‡K †Kvqv¸‡j›U †hvM bv 
K‡iB cvwbi †Nvjv‡Ufve Kgv‡bv, hv‡Z cwi‡kvabvMv‡ii cieZ©x BDwb‡U cvwb cÖ‡e‡ki Av‡M wKQyUv cwi‡kvab 
N‡U| †h‡nZz †Kvqv¸‡j›U Qvov cvwbi †Nvjv‡Ufve A‡bKvs‡k Kgv‡bv KwVb, ZvB cÖvK-†mwW‡g‡›Ukb cyKz‡ii cÖfve 
mvaviYZ mnvqK (supplementary) wn‡m‡e KvR K‡i| Z‡e el©v †gŠmy‡g hLb Acwi‡kvwaZ cvwbi †Nvjv‡Ufve 
A¯̂vfvweKfv‡e e„w× cvq, ZLb GwU Kvh©Kifv‡e KvR K‡i|

(1) cvwbi ¸YMZgvb wbqš¿Y (†Nvjv‡Ufve)

cvwbi gvb cvwbi ̧ YMZgv‡bi c¨vivwgUvi¸wj cwigvc K‡i Kiv hvq|evsjv‡`‡ki Lvevi cvwbi gvb`‡Û †gvU 55wU 
c¨vivwgUvi wba©vwiZ Av‡Q Ges mieivnK…Z cvwb‡K †mB gvb`Û c~iY Ki‡Z nq| Z‡e ev¯Íe Ae¯’vq me c¨vivwgUvi 
cix¶v Kiv m¤¢e bq| mvaviYfv‡e g‡b Kiv nq, cvwbi Drm ev cwi‡kvab cÖwµqvq eo ai‡bi `~lY bv NU‡j 
AwaKvsk c¨vivwgUvi ¯̂vfvweKfv‡e m‡šÍvlRbK _v‡K| ZvB ev¯Íe I Kvh©Ki ch©‡e¶‡Yi Rb¨ me‡P‡q ¸iæZ¡c~Y© I 
e¨envi‡hvM¨ c¨vivwgUvi¸wj wbwðZ KivB h_vh_| †mB wfwË‡Z GB g¨vbyqvj †Nvjv‡Ufve wbqš¿‡Y ¸iæZ¡ w`‡q‡Q|
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1) SzuwK (Risk):

cÖvK-†mwW‡g‡›Ukb cyKzi †_‡K †ewk †Nvjv‡Ufve cieZ©x cwi‡kvab avc (†mwW‡g‡›Ukb I wd‡ë«kb)-Gi 
Kvh©KvwiZv‡K RwUj K‡i †Zv‡j| el©v †gŠmy‡g †Nvjv‡Ufve A‡bK †e‡o wM‡q 1000 NTU-GiI †ewk n‡Z cv‡i|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	AvDU‡jU G †Nvjv‡Ufve (†cv‡U©ej wgUv‡ii gva¨‡g cwigvc‡hvM¨)

	cÖevn nvi (wi‡Ubkb mgq)

cvwbi ¸YMZgvb gvcvi mgq hw` †`Lv hvq †WUv wgUv‡ii cwigvc mxgvi evB‡i P‡j hv‡”Q, Z‡e bgybv (sample) 
†K wWw÷j&W cvwb w`‡q cvZjv (dilute) Ki‡Z n‡e hv‡Z Zv cwigvc mxgvi g‡a¨ Av‡m|

GKwU †cv‡U©ej wgUv‡ii bgybv wPÎ 5.18-G †`Lv‡bv n‡q‡Q|

 

wPÎ 5.18 UviwewWwU wgUvi Ges gvV ch©v‡q cwigvc Kiv
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(wWwcGBPB PICMaC BDwUDe P¨v‡bj †`Lyb:
https://www.youtube.com/@dphepicmac123)
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3) wbwðZKiY c‡q›U (Confirmation Points):

hLb cÖvK-†mwW‡g‡›Ukb †ewm‡bi AvDU‡j‡U †Nvjv‡Ufve 100 NTU-Gi †ewk nq, ZLb c`‡¶c MÖnY Ki‡Z n‡e|

4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures):

o el©v †gŠmy‡gi Av‡M cyKz‡i R‡g _vKv Kv`vgvwU (sludge) AcmviY Ki‡Z n‡e;

o †mwW‡g‡›Ukb Z¡ivwš̂Z Ki‡Z †Kvqv¸‡j›U †WvR Ki‡Z n‡e;

o AvDU‡j‡U †Nvjv‡Ufve 100 NTU Qvwo‡q †M‡j †d¬vKz‡j›U cÖ‡qvM mn AwZwi³ e¨e¯’v wb‡Z n‡e, †hgb 
†d¬vKz‡j›U cÖ‡qvM Kiv;

o Bb‡UK cÖevn nvi Kgv‡Z n‡e, A_©vr wi‡Ubkb mgq e„w× Ki‡Z n‡e|

(2) Kv`vgvwU Rgv (Deposit of Sludge)

1) SzuwK (Risk):

cÖvK-†mwW‡g‡›Ukb †ewm‡b Kv`vgvwU R‡g †M‡j †ewm‡bi Kvh©Ki AvqZb K‡g hvq| d‡j cvwbi wi‡Ubkb mgq 
n«vm cvq Ges †mwW‡g‡›Ukb `¶Zv K‡g hvq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	Kv`vgvwU Rgvi Ae¯’v 

Kv`vgvwU R‡g †mwW‡g‡›Uk‡bi Kvh©KvwiZv Kgvq| cÖvK-†mwW‡g‡›Ukb †ewm‡b Kv`vgvwU R‡g †M‡j †ewm‡bi 
Kvh©Ki AvqZb K‡g hvq| d‡j cvwbi wi‡Ubkb mgq n«vm cvq Ges †mwW‡g‡›Ukb `¶Zv K‡g hvq|

Kv`vgvwUi Ae¯’v hvPvB Ki‡Z wb¤œwjwLZ Rwic Kiv nq (wPÎ 5.19):

①① cwigvc †bIqvi c‡q›U wba©viY Kiv:
cÖwZ 4,000 eM©wgUvi GjvKvi Rb¨ b¨~bZg 6wU c‡q‡›U Kv`vgvwU cwigvc Ki‡Z n‡e, me©vwaK 24wU 
ch©šÍ| hw` cyKzi 4,500 eM©wgUvi GjvKvi Kg nq, Z‡e Kgc‡¶ 8wU c‡q‡›U cwigvc Ki‡Z n‡e| 
D`vniY wPÎ 5.19 (evg cv‡k) †`Lv‡bv n‡q‡Q|

②② cvwbi MfxiZv cwigvc Kiv:
RwicKvix †bŠKvq D‡V wba©vwiZ c‡q‡›U hv‡e| `vM †`Iqv `ÛwU (marked pole) cvwb‡Z Wzwe‡q †gvU 
cvwbi MfxiZv (Kv`vgvwU mn) cwigvc Ki‡Z n‡e|

③③ Kv`vgvwUi MfxiZv cwigvc Kiv:
GKBfv‡e iwk‡Z evuav GKwU PvKwZ cvwb‡Z, cwigv‡ci c‡q‡›U bvgv‡Z n‡e| PvKwZwU Kv`vgvwUi Dci 
w¯’i n‡j iwki ˆ`N¨© †g‡c Kv`vgvwUi MfxiZv wba©viY Ki‡Z n‡e|

④④ Kv`vgvwUi ¯ Í‡ii cyiæZ¡ wba©viY Kiv:
†gvU cvwbi MfxiZv †_‡K Kv`vgvwUi MfxiZv ev` w`‡j Kv`vgvwUi cyiæZ¡ cvIqv hv‡e|
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wPÎ 5.19: Kv`vgvwUi cyiæZ¡ cwigvc Kiv

GB Rwic mvaviYZ ï®‹ †gŠmy‡gi †k‡l Kiv nq, hv‡Z el©vKv‡j m¤¢ve¨ Kv`vgvwU Rgvi cÖ¯‘ywZ †bqv hvq|

3) wbwðZKiY c‡q›U (Confirmation Points):

Kv`vgvwU Rgvi MfxiZv I Kvh©ÿg Ae¯’vi wbwðZKiY †Uwej 5.3 Abymv‡i Ki‡Z n‡e|

†Uwej 5.3: cÖvK-†mwW‡g‡›Ukb cyKz‡i Kv`vgvwU ¯ Í‡ii MfxiZvi AbycvZ Ges Kvh©ÿg Ae¯’v

MfxiZvi AbycvZ1

 (%)
Kvh ©¶g Ae¯’v

10 Kv`vgvwU AcmviY cÖ‡qvRb †bB
30 Kv`vgvwU Acmvi‡Yi KvR ¸iæ Ki‡Z n‡e
50 Kv`vgvwU AcmviY Kiv n‡q‡Q
70 cyKziwU KvR Ki‡Q bv

1) cÖvK-†mwW‡g‡›Ukb cyKz‡i Kv`vgvwUi cyiæZ¡ I †gvU MfxiZvi AbycvZ 

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

R‡g _vKv Kv`vgvwU AcmviY Ki‡Z n‡e| evsjv‡`‡k AwaKvsk cÖvK-†mwW‡g‡›Ukb cyKzi jvBbvi Qvov Lbb Kiv 
nq, d‡j G¸wj cwi®‹vi Kiv KwVb| GB †¶‡Î Kv`vgvwU Acmvi‡Yi Kv‡Ri Rb¨, cÖ_‡g cyKz‡ii cvwb wb®‹vkb 
Kiv nq, Zvici e¨vK‡nv ev kÖgkw³i mvnv‡h¨ Kv`vgvwU AcmviY Kiv nq (wPÎ 5.20)| mvaviYZ, cÖwZ 1-2 eQi 
AšÍi AšÍi Kv`vgvwU AcmviY Kiv nq|

wPÎ 5.20: cÖvK-†mwW‡gb‡÷kb cyKz‡ii Kv`vgvwU AcmviY (e¨vK‡nv hš¿)
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5.2.2.2 ivwds wdëvi

ivwds wdëv‡ii KvR n‡jv D”P gvÎvi †Nvjv‡Ufve wewkó Acwi‡kvwaZ cvwb †_‡K †Kvqv¸‡j›U †hvM bv K‡iB cvwbi 
†Nvjv‡Ufve Kgv‡bv, hv‡Z cwi‡kvabvMv‡ii cieZ©x BDwb‡U cvwb cÖ‡e‡ki Av‡M wKQyUv cwi‡kvab N‡U| †h‡nZz 
†Kvqv¸‡j›U Qvov cvwbi †Nvjv‡Ufve A‡bKvs‡k Kgv‡bv KwVb, ZvB ivwds wdëv‡ii Kvh©KvwiZv mvaviYZ mnvqK 
(supplementary) wn‡m‡e KvR K‡i| Z‡e el©v †gŠmy‡g hLb Acwi‡kvwaZ cvwbi †Nvjv‡Ufve A¯̂vfvweKfv‡e e„w× 
cvq, ZLb GwU Kvh©Kifv‡e KvR K‡i| evsjv‡`‡k f‚c„ô¯’ cvwb cwi‡kvabvMv‡i cÖPwjZ cÖvK-†mwW‡g‡›Ukb cyKz‡ii 
cwie‡Z© ivwds wdëvi e¨envi Kiv nq, hv‡Z cvwb‡Z cwjgvwUi †jvW n«vm cvq| Gi c‡i cvwb †Kvqv¸‡jkb, 
†d¬vKz‡jkb I †mwW‡g‡›Ukb cÖwµqvi ga¨ w`‡q i¨vwcW m¨vÛ wdëvi BDwb‡U cÖ‡ek K‡i|

1) SzuwK (Risk):

wdëvi wgwWqv eÜ n‡q †M‡j cvwbi cÖevn nvi K‡g hvq Ges AvDU‡j‡U D”P †Nvjv‡Ufve †`Lv †`q, d‡j cvwbi 
Drcv`b n«vm cvq Ges cieZ©x cwi‡kvab cÖwµqv¸wj (sedimentation and filtration) Pvjbv Kiv KwVb n‡q c‡o| 
Acwi‡kvwaZ cvwbi †Nvjv‡Ufve wdëvi wgwWqv `ªæZ eÜ K‡i †`q| el©v †gŠmy‡g Acwi‡kvwaZ cvwbi †Nvjv‡Ufve 
A‡bK mgq 1000 NTU Qvwo‡q hvq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

•	 Bb‡jU I AvDU‡jU G †Nvjv‡Ufve (†cv‡U©ej wgUv‡ii gva¨‡g cwigvc‡hvM¨)

•	 cÖevn nvi (wd‡ëªkb nvi)

3) wbwðZKiY c‡q›U (Confirmation Points):

•	 AvDU‡j‡U †Nvjv‡Ufve 100 NTU ev Gi †ewk n‡j eyS‡Z n‡e wd‡ë«k‡bi gvb Lvivc n‡q‡Q;

•	 hw` Bb‡j‡U †Nvjv‡Ufve 30 NTU Gi †ewk nq Ges wd‡ë«kb `¶Zv< 0.7 nq, Z‡e GwU wd‡ë«kb 
`¶Zv n«v‡mi j¶Y| 
[wd‡ë«kb `¶Zv = (InletTurbidity−OutletTurbidity)/InletTurbidity] 

•	 wd‡ë«kb †eM ev cÖevn nvi cÖv_wgK Ae¯’vi Zzjbvq K‡g †M‡j Zv wdëvi wgwWqv eÜ nIqvi ms‡KZ †`q|

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

•	 Kv`vgvwU AcmviY:

mgvšÍivj cÖevn UvB†ci ivwds wdëv‡ii eÜ (K¬wMs) wbY©q Kiv KwVb, ZvB GUv wbqwgZ (periodic) cwi®‹vi Ki‡Z 
n‡e|

wdëvi wgwWqv cwi®‹viKiY: mgvšÍivj cÖevn UvB†ci ivwds wdëv‡ii eÜ (K¬wMs) nvZ Øviv cwi®‹vi Gi Rb¨ 
Dchy³| GB cÖwµqv g~jZ wZb av‡c m¤úbœ nq: ① Lbb (excavation), ② †avqv (washing), Ges③ cybt¯’vcb (re-installation)|

cwi®‹v‡ii avc:
o cÖ_‡g †ejPv e¨envi K‡i wdëvi wgwWqv †P¤̂vi †_‡K Zz‡j †dj‡Z n‡e (wPÎ 5.21);

o Gici Pvjywb e¨envi K‡i cvwb w`‡q wdëvi wgwWqv ay‡Z n‡e (wPÎ 5.22);

o cwi®‹vi Kiv wdëvi wgwWqv Avevi ivwds wdëv‡i ¯’vcb Ki‡Z n‡e|
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wPÎ 5.21: wdëvi wgwWqv AcmviY I cybt¯’vcb

wPÎ 5.22: wdëvi wgwWqv †avqvi Rb¨ Pvjywbi e¨envi

•	 cÖevn nvi wbqš¿Y:

	hw` AvDU‡j‡U NTU †ewk nq, Zvn‡j m‡›`n Kiv nq †h wd‡ë«kb MwZ‡eM AwZwi³| †m †¶‡Î cÖevn 
nvi Kwg‡q 0.3-1.5 wgUvi/NÈv mxgvi g‡a¨ ivL‡Z n‡e| †eM hZ Kg, wdëv‡ii Kvh©KvwiZv ZZ †ewk|

	Ab¨w`‡K, hw` Acwi‡kvwaZ cvwbi ¸YMZgv‡b D‡jøL‡hvM¨ cwieZ©b bv N‡U I ivwds wdëv‡ii wd‡ë«kb 
†eM e„w× cvq, Zvn‡j wdëvi wgwWqvi Ae¯’v Lvivc n‡Z cv‡i| GB †¶‡Î wgwWqvi bgybv msMÖn K‡i 
Gi AvKvi I c„‡ôi Ae¯’v hvPvB Ki‡Z n‡e| hw` wgwWqv ¶wZMÖ¯’ nq, Ges ev‡RU Aby‡gv`b †`q, Z‡e 
wgwWqv cwieZ©b Ki‡Z n‡e|

	wdëvi wgwWqvq K¬wMs n‡j wd‡ë«kb †eM n«vm cvq Ges Drcv`b K‡g hvq| GB cwiw¯’wZ‡Z Rgv Kv`vgvwU 
AcmviY Ki‡Z wdëvi wgwWqv cwi®‹vi Kiv Acwinvh©; Ab¨_vq Bb‡jU †_‡K cvwb Dc‡P co‡Z cv‡i| 
hw` mgqg‡Zv ivwds wdëvi cwi®‹vi Kiv m¤¢e bv nq, Zvn‡j Bb‡d¬v hZUv m¤¢e Kgv‡Z n‡e| Z‡e g‡b 
ivL‡Z n‡e †h G‡Z cvwbi Drcv`b n«vm cv‡e|

5.2.2.3 G¨v‡ikb 

1) SzuwK (Risk):

G¨v‡ik‡bi D‡Ïk¨ n‡jv evqyy Øviv Aw·WvB‡Rkb cÖwµqvi gva¨‡g Av‡m©wbK I †jvnv‡K A`ªeYxq Ae¯’vq iƒcvšÍi 
Kiv| hw` G¨v‡ikb ch©vß bv nq, Z‡e `ªexf‚Z †jvnv I Av‡m©wbK fvmgvb KYvq (suspended particles) iƒcvšÍwiZ 
n‡e bv, d‡j Zv‡`i AcmviY m¤¢e n‡e bv|

2)  cÖ‡qvRbxq Z_¨ (Necessary Data):

	`ªexf‚Z Aw·‡Rb (DO)- mg/L

	`„k¨gvb †Nvjv‡Ufve 
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3) wbwðZKiY c‡q›U (Confirmation Points):

	4.0 wgwjMÖvg/wjUvi < DO

•	 †h‡nZz f‚Mf©¯’ cvwb mvaviYZ evq~yi ms¯ú‡k © Av‡m bv, ZvB DO mvaviYZ k~b¨ nq| G¨v‡ik‡bi gva¨‡g DO 
e„w× cvq Ges G¨v‡ik‡bi ci DO cwigvc Ki‡Z n‡e| DO-Gi m¤ú„³ gvb (saturated concentration) 
ZvcgvÎvi Dci wbf©ikxj (wPÎ 5.23-G †`Lv‡bv n‡q‡Q)| Z‡e, `xN© mgq G¨v‡ikb Ki‡jI mvaviYZ 
DO m¤ú„³ gv‡b †cŠuQvq bv, KviY cvwb‡Z hZ †ewk ª̀exf‚Z Avqb _v‡K, Aw·‡Rb ZZ Kg ª̀exf‚Z n‡Z 
cv‡i| mvaviYfv‡e, G¨v‡ik‡bi gva¨‡g m¤ú„³ DO-Gi 70-80% AwR©Z nq|
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wPÎ 5.23: m¤ú„³ DO I ZvcgvÎvi m¤úK © Ges DO wgUvi

	`„k¨gvb †Nvjv‡Ufve 

G¨v‡ik‡bi ci hw` cvwb †Nvjv n‡q hvq, Zvn‡j Gi A_© n‡”Q cvwb‡Z †jvnv I Av‡m©wbK KYv fvmgvb Ae¯’vq 
Av‡Q (wPÎ 5.24)| mvaviYfv‡e f‚Mf©¯’ cvwb‡Z fvmgvb KwVb c`v_© _v‡K bv, Ges evqyy Aw·WvB‡Rk‡bi 
d‡j cvwbi †Nvjv‡Ufv‡ei cwieZ©b `„wó‡MvPi nq| Ab¨w`‡K, hw` G¨v‡ikb h‡_ó bv nq, Z‡e †Nvjv‡Ufve 
n‡e bv| G †¶‡Î DO cix¶v Ki‡Z n‡e Ges Zv 4.0 wgwjMÖvg/wjUvi Gi Dc‡i _vK‡Z n‡e| hw` DO 4.0 
wgwjMÖvg/wjUvi Gi wb‡P _v‡K, Zvn‡j aviYv Kiv hvq †h nq G¨v‡ikb Ach©vß, A_ev †jvnv NbZ¡ GZ Kg †h 
`„k¨gvb Aw·WvB‡Rkb NU‡Q bv|

wPÎ 5.24: `„k¨gvb †Nvjv‡Ufve G¨v‡ik‡bi Av‡M (ev‡q) I c‡i (Wv‡b)
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4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

hw` G¨v‡ikb Ach©vß e‡j m‡›`n nq, Z‡e wbgœwjwLZ e¨e¯’v MÖnY Ki‡Z n‡e:① G¨v‡ikb hš¿cvwZ cwi®‹vi Ki‡Z n‡e (wPÎ 5.25);② †¯úª †bvRj¸wj cwi®‹vi Ki‡Z n‡e hv‡Z G¨v‡ik‡bi cÖfve h_vh_fv‡e KvR K‡i|

wPÎ 5.25: G¨v‡ikb hš¿cvwZ cwi®‹vi Kiv

5.2.2.4 †d¬vKz‡jkb 

(1) †WvR †iU 

1) SzuwK (Risk):

†Kvqv¸‡j‡›Ui Abychy³ †WvR †i‡Ui Kvi‡Y mwVK d¬K ˆZwi nq bv, dj¯̂iƒc †mwW‡g‡›Uk‡bi Kvh©KvwiZv K‡g hvq 
Ges †mwW‡g‡›Ukb U¨v¼ †_‡K wbM©Z cvwb‡Z D”P †Nvjv‡Ufve †`Lv †`q|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

cvwb Drm Abyhvqx †d¬vKz‡jkb †ewm‡b wbgœwjwLZ Z_¨mg~n cÖ‡qvRb nq:

•	 d¬K MV‡bi Ae¯’v 

•	 †WvR †iU Ges †Nvjv‡Ufve (wgwjMÖvg/wjUvi)

•	 A¨vjvg LiP (†KwR/w`b)

•	 wcGBP (pH)

3) wbwðZKiY c‡q›U (Con�rmation Points): 

	d¬K MV‡bi Ae¯’v 

†d¬vKz‡jkb BDwb‡Ui AvDU‡j‡U d¬K MV‡bi Ae¯’v hvPvB Ki‡Z n‡e| mvaviYZ †d¬vKz‡jkb cwiw¯’wZ wZbwU 
fv‡M fvM Kiv hvq: ① m¤ú~Y © d¬K MV‡b e¨_©Zv (wPÎ 5.26, Wv‡b), ② AvswkK d¬K MV‡b e¨_©Zv (wPÎ 5.26, 
gvSLv‡b), ③ fv‡jv d¬K MVb (wPÎ 5.26, evg cv‡k)| (`ªóe¨ Ò5.1.5Ó)|
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hw` GKUvbv GK mßvn ev Zvi †ewk mgq a‡i †d¬vKz‡jkb e¨_©Zv ev AvswkK e¨_©Zv †`Lv hvq, hw`I Rvi †U÷ 
(Jar Test) cwiPvjbv Kiv n‡q‡Q Ges †mB djvdj Abyhvqx cø¨v›U Pvjv‡bv n‡”Q, Zvn‡j Abygvb Kiv hvq †h ̂ `wbK 
†WvwRs Kvh©µg mwVKfv‡e m¤úvw`Z n‡”Q bv|

wPÎ 5.26 †d¬vKz‡jkb

	‡WvR †iU Ges †Nvjv‡Ufve 

mvaviYfv‡e, ¯̂vfvweK cø¨v›U Pvjbvq A¨vjv‡gi †WvR †iU 20-60 wgwjMÖvg/wjUvi Gi g‡a¨ _v‡K| Z‡e, †WvR 
†iU hw`:-

•	 20 wgwjMÖvg/wjUvi Gi wb‡P _v‡K:

†d¬vKz‡jkb †ewm‡bi Bb‡j‡U †Nvjv‡Ufve cix¶v Ki‡Z n‡e| hw` Bb‡j‡U †Nvjv‡Ufve 20 NTU Gi wb‡P nq, 
Z‡e eo †Kv‡bv mgm¨v †bB| wKš‘ hw` Bb‡j‡U †Nvjv‡Ufve 20 NTU Gi Dc‡i nq, Zvn‡j †d¬vKz‡jkb cÖwµqvq 
mgm¨v _vK‡Z cv‡i Ges wb‡Pi KiYxq e¨e¯’v MÖnY Ki‡Z n‡e|

•	 60 wgwjMÖvg/wjUvi Gi Dc‡i _v‡K:

†d¬vKz‡jkb †ewm‡bi Bb‡j‡U †Nvjv‡Ufve cix¶v Ki‡Z n‡e| hw` Bb‡j‡U †Nvjv‡Ufve 500 NTU-Gi Dc‡i 
nq, Zvn‡j †WvR †iU MÖnY‡hvM¨ n‡Z cv‡i, Z‡e d¬K MVb ch©‡e¶Y K‡i †iKW© ivL‡Z n‡e| wKš‘ hw` Bb‡j‡U 
†Nvjv‡Ufve 500 NTU Gi wb‡P nq, Z‡e GwU Ifvi‡WvR n‡Z cv‡i d‡j wb‡Pi c`‡ÿc I cÖwZKvig~jK e¨e¯’v 
MÖnY Ki‡Z n‡e|

GKwU M‡elYv (Cornell University – Agua Clara Project, 2010) †`wL‡q‡Q †h 100 NTU Ges 500 NTU 
†Nvjv‡Ufvehy³ cvwb‡Z A¨vjvg †WvR †i‡Ui cwieZ©b Abyhvqx Aewkó †Nvjv‡Ufve (residual turbidity) Kxfv‡e 
cwiewZ©Z nq (wPÎ 5.27)| djvdj †_‡K †evSv hvq, †Kvqv¸‡j‡›Ui Kvh©KvwiZv †WvR †iU I †Nvjv‡Ufv‡ei Dci 
wbf©i K‡i, Ges hLb cwi‡kvabvMvi G †WvR †iU DwjøwLZ ¯̂vfvweK mxgvi †P‡q †ewk ev Kg nq, Z‡e Rvi †U‡÷i 
gva¨‡g AwÞgvj †WvR †iU wbwðZ Ki‡Z n‡e|
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wPÎ 5.27: 100 NTU (Wv‡b) Ges 500 NTU (ev‡g) †Nvjv‡Ufvehy³ cvwb‡Z A¨vjvg †WvR Gi m¤úK©

	A¨vjvg LiP

•	 ˆ`wbK LiP:

hw` cÖwZw`b A¨vjvg Li‡Pi †iKW © bv _v‡K, Zvn‡j GwU µq, A_©‰bwZK Ae¯’v, msi¶Y e¨e¯’vcbv, †WvwRs 
wm‡÷g ev Rbe‡ji mgm¨vi Bw½Z w`‡Z cv‡i|

•	 †Nvjv‡Ufv‡ei cwieZ©‡bi mv‡_ m¤úK©:

hw` †d¬vKz‡jkb †ewm‡bi Bb‡j‡U †Nvjv‡Ufv‡e D‡jøL‡hvM¨ cwieZ©b bv N‡U, A_P A¨vjvg LiP cÖwZw`b -50% 
†_‡K +100% ch©šÍ cwiewZ©Z nq Ges GB cwieZ©b AšÍZ 5 w`b a‡i Ae¨vnZ _v‡K, Zvn‡j †evSv hvq †WvwRs 
†iU h_vh_fv‡e wbqwš¿Z n‡”Q bv| G †¶‡Î wb‡Pi cÖwZKvig~jK e¨e¯’v MÖnY Ki‡Z n‡e|

Ab¨w`‡K, hw` †d¬vKz‡jkb †ewm‡bi Bb‡j‡U †Nvjv‡Ufve cÖwZw`b cwiewZ©Z nq Ges †mB Abyhvqx A¨vjvg LiPI 
cwiewZ©Z nq, Zvn‡j aviYv Kiv hvq †h A¨vjvg mwVK Abycv‡Z e¨envi Kiv n‡”Q (wPÎ 5.28)|

wPÎ 5.28: †Nvjv‡Ufve I A¨vjvg LiP (†KwR/w`b) Gi D`vniY
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	wcGBP (pH)

†d¬vKz‡jkb †ewm‡bi AvDU‡j‡U wcGBP cÖvq 7.0 eRvq ivL‡Z n‡e|

hw`I evsjv‡`‡k Lvevi cvwbi gvb`Û Abyhvqx wcGBP 6.5-8.5 nIqv cÖ‡qvRb Ges A¨vjvg 8.5 wcGBP ch©šÍ 
Kvh©Ki _v‡K, Z_vwc †d¬vKz‡jk‡bi Kvh©KvwiZvi Rb¨ cvwbi wcGBP 6.5-7.5 Gi g‡a¨ ivLvi civgk© †`Iqv nq| 

i¨vwcW wd‡ë«kb e¨e¯’vq wcGBP mvaviYZ wb‡Pi w`‡K (6.5-Gi wb‡P) P‡j hvIqvi m¤¢vebv †ewk _v‡K, Dc‡ii 
w`‡K (>7.5) Gi PvB‡Z|

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

	hw` `xN© ’̄vqx d¬K MV‡b e¨_©Zv †`Lv hvq:

•	 Rvi †U÷ (wPÎ 5.29) cwiPvjbv K‡i AwÞgvj †WvR †iU wba©viY Ki‡Z n‡e Ges †mwU †kvabvMv‡ii 
Acwi‡kvwaZ cvwb‡Z cÖ‡qvM Ki‡Z n‡e;

•	 hw` Rvi †U÷ cÖwZw`b GKevi Kiv nq, Z‡e Zv w`‡b 3 evi Kivi civgk© †`Iqv nq;

•	 hw` Rvi †U‡÷i dj Abyhvqx †WvR †iU mgš̂q K‡iI d¬K MVb ỳe©j _v‡K, Z‡e †gRvwis wmwjÛvi I 
÷cIqvP e¨envi K‡i A¨vjvg cÖevn nvi K¨vwj‡eªU Ki‡Z n‡e Ges †WvwRs h‡š¿i †d¬v †iU mgš̂q Ki‡Z 
n‡e| GQvov A¨vjvg ̀ ªexf‚ZKiY cÖwµqv cybtg~j¨vqb K‡i hvPvB K‡i †`L‡Z n‡e †h A¨vjvg mwVK gvÎvq 
`ªexf‚Z n‡”Q;

•	 Acv‡iUi mwVKfv‡e Rvi †U÷ Ki‡Z cvi‡Q wKbv Zv †iKW© ch©v‡jvPbvi gva¨‡g hvPvB Ki‡Z n‡e| 
cÖ‡qvR‡b Acv‡iUi‡K mnR cÖwk¶Y †`Iqv †h‡Z cv‡i hw` Rvi †U÷ bv Kiv nq|

	hw` †WvR †iU ev A¨vjvg LiP Acwi‡kvwaZ cvwbi †Nvjv‡Ufve cwieZ©‡bi Zzjbvq A¯̂vfvweKfv‡e †ewk ev 
Kg nq:

•	 Rvi †U÷ cwiPvjbv K‡i wbwðZ n‡Z n‡e †WvR †iU AwÞgvBRW wKbv| hw` Acwi‡kvwaZ cvwbi 
†Nvjv‡Ufve Gi ZviZg¨ _v‡K †m‡ÿ‡Î Rvi †U‡ói msL¨v evov‡Z n‡e;

•	 †gRvwis wmwjÛvi I ÷cIqvP e¨envi K‡i †WvwRs c‡q‡›U A¨vjvg cÖevn nvi K¨vwj‡e«U Ki‡Z n‡e;

•	 †WvwRs cvBc¸wj cwi®‹vi Ki‡Z n‡e hw` †WvwRs c‡q‡›U cÖK…Z cÖevn nvi h‡š¿ wba©vwiZ gv‡bi mv‡_ bv 
†g‡j;

•	 A¨vjvg †÷v‡iR mwVKfv‡e e¨e¯’vcbv n‡”Q wKbv Zv wbwðZ Ki‡Z n‡e (÷K †PKwj÷ e¨envi Kiv 
mnvqK)| hw` †Nvjv†Ufve ev Rvi †U‡÷i dj Abyhvqx A¨vjvg LiP A¯̂vfvweKfv‡e †ewk nq, Zvn‡j 
÷K g¨v‡bR‡g‡›U fzj MYbv ev Ace¨envi n‡Z cv‡i| G †¶‡Î ÷K †iKW© cybtcix¶v I Af¨šÍixY 
Z`viwK Kivi civgk© †`Iqv nq| wWwcGBPB cÖ‡qvR‡b KvwiMwi mnvqZv w`‡Z cv‡i|

hw` A¨vjvg µ‡q Avw_©K ev mieivnRwbZ mgm¨v _v‡K, Ges ch©vß A¨vjvg gRy` ivLv KwVb, †m‡ÿ‡Î 
hZÿY bv µq mgm¨v mgvavb nq, †m ch©šÍ cvwb cÖevn nvi Kwg‡q Ggb ch©v‡q Avb‡Z n‡e †hLv‡b A¨vjvg 
e¨envi †UKmBfv‡e eRvq ivLv hvq|

hw` A¨vjvg m¤ú~Y © †kl n‡q hvq Ges †Kv‡bv ÷K bv _v‡K, Z‡e wd‡ë«kb †ewm‡bi AvDU‡j‡U †Nvjv‡Ufve 
cix¶v Ki‡Z n‡e Zv 10 NTU Gi wb‡P Av‡Q wKbv| Z‡e hw` Zv 10 NTU-Gi Dc‡i nq, Zvn‡j 
cwi‡kvabvMvi Pvjv‡bv eÜ Ki‡Z n‡e ev e¨enviKvix‡`i Rvbv‡Z n‡e †h GwU Riæwi Ae¯’v, Ges cvwb 
ïaygvÎ Ab¨vb¨ Kv‡R (†hgb Kvco †avqv, †Mvmj BZ¨vw`) e¨env‡ii Rb¨ Dc‡hvMx|
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	hw` cvwbi wcGBP 6.5-Gi wb‡P _v‡K, †d¬vKz‡jk‡bi Av‡M Kw÷K †mvWv †hvM Ki‡Z n‡e| cÖ‡qvRbxq Kw÷K 
†mvWvi cwigvY wba©vi‡Y A¨vjKvwjwbwU cix¶v mnvqK n‡e| wcGBP 8.5-Gi Dc‡i hvIqv LyeB weij, wKš‘ 
hw` †mUv nq, Zvn‡j Kw÷K †mvWvi AwZwi³ †WvR Av‡Q wKbv Zv ch©v‡jvPbv Ki‡Z n‡e Ges cÖ‡qvR‡b 
A¨vjvg †WvR †iU e„w× Ki‡Z n‡e|

wPÎ 5.29: Rvi †U÷

(2) Av‡jvob kw³ (Agitation Strength)

1) SzuwK (Risk):

hw` Av‡jvob kw³ (agitation strength) ev mgq ch©vß bv nq, Z‡e Rvi †U‡÷i gva¨‡g m‡e©vËg †WvR †iU wba©viY 
Kiv n‡jI ev¯Íe cwiPvjbvq d¬K mwVKfv‡e ˆZwi nq bv|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	†d¬vKz‡jkb †ewm‡b d¬K MV‡bi Ae¯’v

	cÖevn nvi (wi‡Ubkb mgq)

3) wbwðZKiY c‡q›U (Confirmation Points):

	 †d¬vKz‡jkb BDwb‡Ui AvDU‡j‡U d¬K MV‡bi Ae¯’v hvPvB Ki‡Z n‡e| †d¬vKz‡jkb Ae¯’v‡K mvaviYfv‡e 
wZbwU fv‡M fvM Kiv hvq: ① d¬K MV‡b e¨_©Zv, ② AvswkK d¬K MV‡b e¨_©Zv, ③ fv‡jv d¬K MVb (`ªóe¨ 
Ò5.1.5Ó)| hw` GKUvbv GK mßvn ev Zvi †ewk mgq a‡i d¬K MV‡b e¨_©Zv ev AvswkK e¨_©Zv †`Lv hvq, 
hw`I Rvi †U÷ cwiPvjbv Kiv n‡q‡Q Ges †WvR †iU djvd‡ji wfwË‡Z mgš^q Kiv n‡q‡Q, Zvn‡j aviYv 
Kiv hvq †h Av‡jvob kw³ ev mgq ch©vß bq| G †¶‡Î wb‡Pi cÖwZKvig~jK e¨e¯’v MÖnY Ki‡Z n‡e|

	 Acv‡ik‡bi cÖevn nvi cÖwZw`b †iKW© Kiv _vK‡j, e¨_© †d¬vKz‡jkb PjvKvjxb mg‡qi cÖevn nvi I ¯^vfvweK 
mg‡qi cÖevn nvi Zzjbv Ki‡Z n‡e| hw` †`Lv hvq cÖevn nv‡i cwieZ©b N‡U‡Q, Z‡e Zv †d¬vKz‡jkb 
cÖwµqvi Ici cÖfve †dj‡Z cv‡i Ges †m Abyhvqx cÖwZKvig~jK e¨e¯’v wb‡Z n‡e| Ab¨_vq, hw` cÖevn nvi 
AcwiewZ©Z _v‡K, Z‡e †d¬vKz‡jk‡bi mgm¨vwU cÖevn nvi Gi ms‡M m¤úK©hy³ bq|
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4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

mwVK †d¬vKz‡jk‡bi Rb¨ h‡_ó Av‡jvob kw³ I mgq Acwinvh ©|

	c¨v‡Wj UvBc Gi †¶‡Î:

Av‡jvob kw³, †gvU‡ii MwZ cwieZ©‡bi gva¨‡g mn‡RB wbqš¿Y Kiv hvq| AZ¨waK ev Aí kw³ Dfq 
Ae¯’v‡ZB d¬K MVb e¨_© n‡Z cv‡i, ZvB †gvU‡ii MwZ ax‡i I `ªæZ Dfqfv‡e Pvjbv K‡i Ggb GKwU 
fvimvg¨ Ae¯’v wba©viY Ki‡Z n‡e †hLv‡b eo I RgvU d¬K ˆZwi nq| Z‡e, mvaviYfv‡e, †ewk kw³kvjx 
Av‡jvob d¬K MV‡b fvj Kvh©Ki nq, ZvB cÖ_‡g Av‡jvob e„w× Kivi civgk© †`Iqv nq|

	evdj †cøU UvBc Gi †¶‡Î:

GB †¶‡Î †cø‡Ui Ae ’̄vb cwieZ©b Ki‡Z nq (wPÎ 5.30 Abyhvqx x Ges y cwieZ©b K‡i| Gi Rb¨ 
A¯’vqxfv‡e Pvjv‡bv eÜ K‡i †ewmb cwi®‹vi Ki‡Z n‡e| cvwb wb®‹vkb K‡i †fZ‡ii Ask, we‡kl K‡i 
Zjvwbi Kv`vgvwU AcmviY Ki‡Z n‡e)|

	hw` cÖevn nvi †d¬vKz‡jk‡bi AebwZi KviY n‡q _v‡K:

cÖevn nvi Kwg‡q Ggb ch©v‡q Avb‡Z n‡e hv‡Z †d¬vKz‡jkb mdj nq| hw` †Kv‡bv Kvi‡Y cÖevn nvi Kgv‡bv 
m¤¢e bv nq, Z‡e wd‡ë«kb †ewm‡bi AvDU‡j‡U †Nvjv‡Ufve cix¶v K‡i †`L‡Z n‡e †h GUv 10 NTU-Gi 
wb‡P Av‡Q wKbv| Z‡e hw` Zv 10 NTU-Gi Dc‡i nq, Zvn‡j cwi‡kvabvMvi Pvjv‡bv eÜ Ki‡Z n‡e ev 
e¨enviKvix‡`i Rvbv‡Z n‡e †h GwU Riæwi Ae¯’v, Ges cvwb ïaygvÎ Ab¨vb¨ Kv‡R (†hgb Kvco †avqv, 
†Mvmj BZ¨vw`) e¨env‡ii Rb¨ Dc‡hvMx|

wPÎ 5.30 evdj †cøU ai‡bi †d¬vKz‡jU‡i Av‡jvob kw³ cwieZ©b
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5.2.2.5 †mwW‡g‡›Ukb 

(1) cvwbi ¸Yv¸Y (†Nvjv‡Ufve)

†mwW‡g‡›Ukb †ewm‡bi cwiPvjbvi Ae¯’v wPÎ 5.31 G †`Lv‡bv n‡q‡Q| Kvw�LZ cwiPvjbvi Ae¯’v wPÎ 5.31 Gi 
evg w`‡K †`Lv‡bv n‡q‡Q, †hLv‡b †mwW‡g‡›Ukb AvDU‡j‡U †Nvjv‡Ufve 2 NTU Gi Kg _v‡K|

wPÎ 5.31: †mwW‡g‡›Ukb †ewmb (ev‡g: Dc‡hvMx, Wv‡b: Aby‡cv‡hvMx)

1) SzuwK (Risk):

†mwW‡g‡›Ukb †ewm‡bi AvDU‡j‡U †Nvjv‡Ufve I is †ewk n‡j, Zv Gi cieZ©x avc, wd‡ë«kb BDwb‡U AwZwi³ 
†jvW m„wó K‡i|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

cvwbi Drm Abyhvqx †mwW‡g‡›Ukb †ewm‡b wbgœwjwLZ Z_¨ msMÖn Kiv cÖ‡qvRbt

•	 †Nvjv‡Ufve

•	 mvi‡dm †jvwWs (m³/d/m² ev m/d)

•	 Ifvi‡d¬v DBqvi †jvwWs (Overflow Weir Loading)

3) wbwðZKiY c‡q›U (Confirmation Points):

	†Nvjv‡Ufve:

†mwW‡g‡›Ukb †ewm‡bi AvDU‡j‡Ui Rb¨ †Nvjv‡Ufv‡ei j¶¨gvb †Uwej 5.4-G †`Lv‡bv n‡q‡Q| b¨~bZgfv‡e, 
†Nvjv‡Ufve 10 NTU Gi wb‡P ivL‡Z n‡e|

†Uwej 5.4: †Nvjv‡Ufv‡ei j¶¨gvb 

AvDU‡j‡Ui
†Nvjv‡Ufve 

Ae¯’v

2< jÿ¨ gvb
5 Av`k© gvb
10 b~bZg MÖnY‡hvM¨ gvb
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	mvi‡dm †jvwWs I DBqvi †jvwWs:

mvaviY I KvZKiv †cøUhy³ †mwW‡g‡›Ukb †ewm‡bi mvi‡dm I DBqvi †jvwWs †Uwej 5.5-G †`Lv‡bv n‡q‡Q| hw` 
AvDU‡j‡U †Nvjv‡Ufve 10 NTU Gi †ewk nq, Z‡e mvi‡dm I DBqvi †jvwWs wWRvBb mxgv AwZµg K‡i‡Q wK 
bv Zv hvPvB Ki‡Z n‡e|

†Uwej 5.5: mvi‡dm I DBqvi (Weir) †jvwWs 

welq mvaviY KvZKiv †cøUhy³
mvi‡dm †jvwWs (Vs)m³/d/m² 40-70 60-80

DBqvi (Weir) †jvwWs (Ws)m³/d/m 140-320 < 300

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

	hw` AvDU‡j‡U †Nvjv‡Ufve †ewk nq (10 NTU GbwUBD-Gi wb‡P bv _v‡K, ev c~‡e©i ˆ`wbK Z‡_¨i †P‡q 
†ewk nq) Ges① d¬K ˆZwi bv nq;

Z‡e mgm¨vwU †d¬vKz‡jkb Gi n‡Z cv‡i| Ò5.2.4 †d¬vKz‡jkbÓ AskwU †`Lyb|② d¬K fv‡jvfv‡e ˆZwi nq;

†m‡¶‡Î cÖevn nvi Kgv‡Z n‡e|

	hw` mvi‡dm/DBqvi †jvwWs †Uwej 5.6-G ewY©Z gvb AwZµg K‡i, Z‡e cÖevn nvi Kwg‡q wWRvBb mxgvi 
g‡a¨ Avb‡Z n‡e|

(2) Kv`vgvwU Rgv

1) SzuwK (Risk):

†mwW‡g‡›Ukb †ewm‡b hw` AwZwi³ Kv`vgvwU R‡g hvq, Z‡e kU © mvwK©U ev †WbwmwU Kv‡i›U ̂ Zwi nq, hv Kv`vgvwU‡K 
Nywi‡q Dc‡i Zz‡j †`q| Gi d‡j AwZwi³ I Ac«Z¨vwkZ †jvW m¨vÛ wdëv‡i P‡j Av‡m|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	†mwW‡g‡›Ukb †ewm‡b Kv`vgvwU-cvwbi B›Uvi‡dm|

hw` cvwb cwi®‹vi _v‡K Ges wPÎ 5.32-G †`Lv‡bv Kv`vgvwU-cvwbi B›Uvi‡dm (h) `„k¨gvb nq, Zvn‡j K‡qKwU 
¯’v‡b gvc wb‡q AvbygvwbKfv‡e †gvU Kv`vgvwU Rgvi nvi wba©viY Ki‡Z n‡e| hw` †Nvjv‡Ufve †ewk nq Ges 
B›Uvi‡dm Dci †_‡K `„k¨gvb bv nq, Z‡e GKwU Kv`vgvwU-cvwbi B›Uvi‡dm wgUvi e¨envi K‡i Gi cwigvc 
Ki‡Z n‡e|

3) wbwðZKiY c‡q›U (Confirmation Points):

†mwW‡g‡›Ukb †ewm‡b Rgv nIqv Kv`vgvwU wb®‹vk‡bi AvbygvwbK wb‡`©kbv wPÎ 5.32-G †`Lv‡bv n‡q‡Q|
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wPÎ 5.32: Kv`vgvwU wb®‹vkb 

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

	Rgv Kv`vgvwU wb®‹vkb 

Kv`vgvwU hZ Kg _v‡K, †mwW‡g‡›Ukb †ewmb ZZ †ewk Kvh©Kifv‡e KvR K‡i Ges †mwW‡g‡›Ukb Gi c‡i 
cwi®‹vi cvwb cvIqv hvq| wKQz Kv`vgvwU Rgvi ci Zv wb®‹vkb Kiv DwPr| Kv`vgvwU Rgvi nvi 30% †cŠuQv‡j 
wb®‹vk‡bi cwiKíbv ïiæ Kiv DwPZ, Ges 50%-Rgv nIqvi Av‡MB Kv`vgvwU AcmviY m¤úbœ Kiv DwPZ| 
mvavibZ wbqwgZ Kv`vgvwU wb®‹vkb Kivi civgk© †`Iqv nq|

	KvZ Kiv †cøU cwi®‹vi 

hw` KvZ Kiv †cøU (wPÎ 5.13 I 5.15) G Kv`vgvwU R‡g hvq, Zvn‡j †mwW‡g‡›Uk‡bi Kvh©KvwiZv K‡g 
hvq| ZvB GB †cøU¸wjI wbqwgZ cwi®‹vi Ki‡Z n‡e (wPÎ 5.33)| G‡ÿ‡ÎI mvavibZ wbqwgZ cwi®‹vi Kivi 
civgk© †`Iqv nq|

wPÎ 5.33: Kv`vgvwU Rgv mn †njv‡bv †cøU
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5.2.2.6 i¨vwcW wd‡ë«kb 

(1) cvwbi ¸Yv¸Y (†Nvjv‡Ufve, pH, is)

wdëv‡ii cwiPvjbv wPÎ 5.34-G †`Lv‡bv n‡q‡Q| wdëvi Pj‡Z _vK‡j mg‡qi mv‡_ mv‡_ wdëv‡ii evwj eÜ n‡Z 
_v‡K| G‡Z Bb‡j‡U cÖev‡ni MwZ‡eM wd‡ë«k‡bi MwZ‡e‡Mi †P‡q †ewk n‡Z _v‡K| d‡j cvwbi †j‡fj evo‡Z 
_v‡K| mvaviYfv‡e, hLb †nW jm 1-2 wgUvi nq (wPÎ 5.35), ZLb i¨vwcW m¨vÛ wdëvi e¨vKIqvk Ki‡Z nq|

wPÎ 5.34: wdëv‡ii cwiPvjbv 

wPÎ 5.35: wdëv‡ii †nW jm 

1) SzuwK (Risk):

wd‡ë«kb n‡jv †fŠZ cwi‡kva‡bi P‚ovšÍ avc †hLv‡b cvwbi ¸Yv¸Y †K¬vwib Ges RxevYyRwbZ Dcv`vb e¨ZxZ cÖvq 
mKj Lvevi cvwbi ¸YMZ gvb`†Û (Drinking Water Quality Standard) †cŠuQv‡Z nq| evsjv‡`‡k †gvU 55wU 
c¨vivwgUv‡ii gvb`Û wba©vwiZ Av‡Q| Z‡e cÖwZw`b me¸wj c¨vivwgUvi cwigvc Kiv ev¯Íem¤§Z bq, ZvB mvaviYZ 
b`xi cvwbi †¶‡Î †Nvjv‡Ufve, is, Ges pH Ges wUDeI‡qj cvwbi †¶‡Î †Nvjv‡Ufve, is, pH, Av‡m©wbK I 
Avqib ch©‡e¶Y Kiv nq|

hLb cvwb‡Z fvmgvb c`v_© _v‡K, †mUv RxevYy I Ab¨vb¨ c`v_©‡K Avovj K‡i iv‡L| d‡j Kvh©Zt, cvwbi 
†Nvjv‡Ufve cwigvcB me‡P‡q ¸iæZ¡c~Y©|
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2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	 †d¬v †iU 

	 †Nvjv‡Ufve (m¤¢e n‡j pH, is, Av‡m©wbK I Avqib [wUDeI‡q‡ji †¶‡Î])

3) wbwðZKiY c‡q›U (Confirmation Points):

	wd‡ë«kb MwZ‡eM 150 wgUvi/w`b-Gi wb‡P ivL‡Z n‡e|

	†Nvjv‡Ufve 10 NTU Gi Kg (j¶¨gvÎv 2 NTU Gi wb‡P)|

	cÖwZ ˆÎgvwm‡K GKevi cÖ‡qvRbxq Lvevi cvwbi c¨vivwgUvi¸wj cix¶v K‡i wbwðZ Ki‡Z n‡e †h Zv gvb`Û 
c~iY K‡i|

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

	hw` wd‡ë«kb MwZ‡eM 150 wgUvi/w`b Gi †ewk nq, Zvn‡j Zv Dchy³ mxgvi evB‡i Ges cvwbi ¸YMZgvb 
Lvivc n‡Z cv‡i; †m‡¶‡Î MwZ‡eM 150 wgUvi/w`b Gi †P‡q Kwg‡q Avb‡Z n‡e|

	hw` wdëvi cieZ©x †Nvjv‡Ufve 10 NTU Gi †ewk nq, Zvn‡j wd‡ë«kb MwZ‡eM Kwg‡q ch©‡e¶Y Ki‡Z n‡e 
†Nvjv‡Ufve n«vm cvq wKbv|

	i¨vwcW m¨vÛ wdëvi g~jZ †Nvjv‡Ufve AcmviY K‡i| hw` Ab¨vb¨ Dcv`vb gvb`Û c~iY bv K‡i, Z‡e KviY 
kbv³ K‡i †mB Abyhvqx e¨e¯’v wb‡Z n‡e ( ª̀óe¨: Ò5.2.2.3Ó I Ò5.2.2.4Ó)|

D”P †Nvjv‡Ufve Gi Ab¨vb¨ KviY n‡Z cv‡i evwji ¸YMZgv‡bi AebwZ ev evwji cyiæZ¡ K‡g hvIqv| cÖ‡qvR‡b 
bZzb evwj †hvM ev cÖwZ¯’vcb Ki‡Z n‡e|

(2) e¨vKIqvk

1) SzuwK (Risk):

h_vh_ e¨vKIqvk bv n‡j wdëviK…Z cvwb ¸YMZgv‡bi cvIqv hv‡e bv, wdëvi AvU‡K hvIqvq Drcv`b ¶gZv 
K‡g hvq| Aciw`‡K, AwZwi³ mgq e¨vKIqvk Ki‡j cwi®‹vi cvwbi AcPq nq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	 e¨vKIqvk cvwbi †Nvjv‡Ufve

	 †nW jm 

	 e¨vKIqvk †d¬v †iU

	 mvi‡dm Iqvk †d¬v †iU

	 e¨vKIqvk mgqKvj 

	 e¨vKIqv‡ki wd«‡Kv‡qwÝ 

	 wdëvi c„‡ô e¨vKIqvk cÖev‡ni mgZv (Uniformity)

3) wbwðZKiY c‡q›U (Confirmation Points):

e¨vKIqvk hvPvB‡qi wb‡`©kK †Uwej 5.6-G †`Lv‡bv n‡q‡Q|
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 †Uwej 5.6: e¨vKIqvk hvPvB‡qi wb‡`©kK 

welq gvÎv
e¨vKIqvk cvwbi †Nvjv‡Ufve Lvwj‡Pv‡L †`Lv (hw` e¨vKIqvk ïiæi 2-3 wgwb‡Ui 

g‡a¨ †Nvjv‡Ufve e„w× bv cvq A_ev e¨vKIqvk PjvKv‡j 
†Nvjv‡Ufve bv K‡g G‡Z a‡i †bIqv nq GUv A¯̂vfvweK)|

e¨vKIqvk ïiæi Rb¨ †nW jm 2 wgUv‡ii †ewk
e¨vKIqvk †d¬v †iU 0.6-0.9 N:wg:/wgwbU/eM© wgUvi
mvi‡dm Iqvk †d¬v †iU 0.15-0.20 N:wg:/wgwbU/eM© wgUvi 
e¨vKIqvk mgqKvj 4-6 wgwbU
e¨vKIqv‡ki wd«‡Kv‡qwÝ cÖwZ 1-3 w`b ci ci 
wdëvi c„‡ô e¨vKIqvk cÖev‡ni mgZv 
(Uniformity)

wdëvi c„‡ô mgvb, †Kvb RgvU †`Lv hv‡e bv|

4) c`‡ÿc I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

hw` †Uwej 5.6-Gi gv‡bi evB‡i _v‡K, Z‡e Zv mgš̂q Ki‡Z n‡e| hLb e¨vKIqvk I mvi‡dm †d¬v †iU m¤úK©hy³ 
nq bv, ZLb cvBcjvBb I cv¤ú cix¶v Ki‡Z n‡e| hw` e¨vKIqvk cÖevn wdëvi c„‡ô mgvbfv‡e bv nq, Zvn‡j 
†÷«Bbvi (Strainer) cix¶v Ki‡Z n‡e|

5.3 ¯’vcbv mg~‡ni mgm¨v mgvavb

†Uwej 5.7 n‡jv i¨vwcW m¨vÛ wd‡ëªkb Gi mgm¨v mgvav‡bi GKwU ZvwjKv| mvB‡U mbv³ nIqv NUbv Abymv‡i, 
KviY¸wj wPwýZ Kiv n‡e Ges h_vh_ e¨e¯’v †bIqv n‡e| 

†Uwej 5.7: i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’vi mgm¨v mgvavb

jÿY
(Phenomenon)

KviY
(Causes) SzuwK (Risk) e¨e¯’v

(Actions)
cÖvK-†mwW‡g‡›Ukb/
ivwds wdëv‡ii 
AvDU‡j‡U D”P 
†Nvjv‡U cvwbi gvÎv 
(c~e©eZ©x Z‡_¨i 
Zzjbvq A‡bK †ewk / 
100 NTU-Gi Dc‡i)

cvwbi wi‡Ubkb mgq Kg cieZ©x c«wµqv 
(†d¬vKz‡jkb, 
†mwW‡g‡›Ukb, 
wd‡ëªkb) wWRvBb 
¶gZvi AwZwi³ 
†jv‡W P‡j hv‡e

R‡g _vKv Kv`vgvwU 
AcmviY Ki‡Z n‡ekU© mvwK©U †d¬v msNwUZ nIqv

Acwi‡kvwaZ cvwbi †Nvjv‡Ufve 
†ewk

†Kvqv¸‡j‡›Ui gvÎv wbqš¿Y 
Kiv

ivwds wdëv‡ii RgvU evuav Kv`vgvwU AcmviY, cÖevn 
nvi wbqš¿Y Kiv

G¨v‡ikb e¨_©Zv
`ªexf‚Z Aw·‡Rb (DO) Gi NvUwZ †jvnv (Fe) I 

Av‡m©wbK (As) 
AcmviY n‡e bv

G¨v‡ikb hš¿vsk cwi®‹vi 
Kiv, †¯úª †bvRj cwi¯‹vi 
Kivcvwb‡Z fvmgvb KYvi Abycw¯’wZ
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jÿY
(Phenomenon)

KviY
(Causes) SzuwK (Risk) e¨e¯’v

(Actions)

‡d¬vKz‡jkb e¨_©Zv 
(d¬K e‡m bv)

‡Kvqv¸‡j‡›Ui AcÖZzj †WvR 

‡mwW‡g‡›Ukb 
Ach©vß, d‡j 
d¬K¸wj AcmvwiZ 
n‡e bv

Rvi †U÷ K‡i mwVK †WvR 
wba©viY Kiv

‡Kvqvv¸‡j‡›Ui AwZwi³ e¨envi 

Acwi‡kvwaZ cvwbi pH 

cwieZ©b
‰Re c`v‡_©i (Organic matter) 
e„w×
cvwbi D”P †Nvjv‡Ufve
wbgœ ZvcgvÎv 
AcÖZzj ev AwZwi³ bvovPvov 
kw³

bvovPvovi Zxe«Zv cwieZ©b 
Kiv

‡Kvqv¸‡j‡›Ui Abychy³ e¨envi mwVK †WvR wbqš¿Y Kiv

‡mwW‡g‡›Ukb †ewmb 
†_‡K D”P †Nvjv‡U 
cvwb wbM©gb

kU© mvwK©U †d¬v NU‡Q

wdëvi cÖwµqvq 
AwZwi³ †jvW, 
d‡j wdëvi K¬wMs 
n‡e

e¨v‡dj †cøU ¯’vcb Kiv, 
R‡g _vKv Kv`vgvwU 
AcmviY Kiv

NbZ¡ c«evn (Density flow) 
msNwUZ
BbK¬vBb †cø‡U Kv`vgvwU Rgv BbK¬vBbW †cøU cwi®‹vi Kiv
DBqvi (Weir) †jvW †ewk cÖevn nvi Kgv‡bv

D”P mvi‡dm †jvwWs cÖevn nvi Kgv‡bv, DBqvi 
ˆ`N¨© e„w× Kiv

DBqvi †_‡K wbM©Z cvwbi Amg 
eÈb

DBqvi cwi®‹vi, D”PZv 
mgš̂q Kiv

AwZwi³ Kv`vgvwU Rgv Kv`vgvwU AcmviY Kiv

wdëvi cieZ©x cvwb‡Z 
D”P †Nvjv‡U (10 
NTU-Gi †ewk)

evjy ¯Í‡ii cyiæ‡Z¡i AmgZv

cÖwµqvRvZ cvwb 
cvb‡hvM¨ gvb c~iY 
bvI Ki‡Z cv‡i

e¨vKIqvk cÖevn mgš̂q 
ms‡kvab Kiv

Abychy³ e¨vKIqvk e¨vKIqvk mgq I cÖevn nvi 
mgš̂q Kiv

`xN© mgq wdëvi Pvjv‡bv wd‡ëªkb mgq msw¶ß Kiv
wdëvi aviY ¶gZvi AwZwi³ 
cÖevn cÖevn nvi Kgv‡bv

wdëvi evjyi gvb bó nIqv wdëv‡i bZzb evjy †hvM ev 
cwieZ©b Kivevjy ¯Í‡ii cyiæZ¡ n«vm

wdëvi evievi eÜ n‡q 
hvIqv (Blockage)

†kIjv e„w×
Nb Nb e¨vKIqv‡ki 
cÖ‡qvRb, d‡j cvwb 
AcPq I LiP e„w× 
cv‡e

†kIjv AcmviY Kiv, 
†K¬vwib cÖ‡qvM Kiv

wdëvi cÖevn MwZ wWRvBb 
gv‡bi †P‡q †ewk cÖevn nvi Kgv‡bv

wdëvi Gi evjyi gvb bó nIqv wdëv‡i bZzb evjy †hvM ev 
cwieZ©b Kiv



5-36

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

5.4 cwi`k©b

†Uwej 5.8 i¨vwcW m¨vÛ wd‡ëªkb c×wZi Av`k © cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lvq| 

†Uwej 5.8 i¨vwcW m¨vÛ wd‡ëªkb c×wZi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK1* evwl©K2* gvb`Û 

cÖwZwU myweav

cÖev‡ni nvi 〇 〇

〇

mwVKZv 
hvPvB Kiv

cÖwZwU myweavi Rb¨ AvMgb Ges ewnM©gb Gi 
cÖevn cwigvc Kiv

mvavib †mwW‡g‡›Ukb 

cÖ‡ekc_ Ges 
wbM©gbc‡_ 
†Nvjv‡Ufve

〇 〇 〇

hLb Bb‡d¬v‡Z †Nvjv‡Ufve 100 NTU 
AwZµg K‡i Zv †bvU Ki‡Z n‡e| Ges 
AvDU‡j‡U Zv 100 NTU Gi Kg ivL‡Z n‡e

cÖvYx I cvwLi 
AbycÖ‡ek

〇 〇 〇
hw` Giv Nb Nb Av‡m, Zvn‡j †eov ¯’vcb 
Kiv 

Kv`vgvwU Rgv
〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

cÖ‡qvR‡b R‡g _vKv Kv`vgvwU AcmviY Kiv 
(†`Lyb 1.2.2 cÖvK †mwW‡g‡›Ukb ÎæwU wbY©q)

G¨v‡ikb
AvDU‡jU 
†Nvjv‡Ufve

〇 〇 〇
†Kvb †Nvjv‡Ufve bv _vK‡j Ach©vß G¨v‡ikb 
†evSvq

AvDU‡jU DO I 
ZvcgvÎv

〇 〇
DO 4-5 wgwjMÖvg/wjUvi Gi Kg n‡j Ach©vß 
Gwi‡qkb †evSvq

Kv`vgvwU Rgv
〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

cwi®‹vi Kiv cÖ‡qvRb

†d¬vKz‡jkb

†Kvqv¸‡j›U †WvR 
†iU

〇 〇 〇

†WvwRs c‡q‡›U gvcvi wmwjÛvi I ÷cIqvP 
Øviv †Wv‡Ri K¨vwj‡e«kb Kiv, †WvR 
c~e©eZ©x gv‡bi ½ Gi Kg ev 2 ¸‡Yi †ewk 
†Kvqv¸‡j›U LiP bv nq

†d¬vKz‡jkb Ae¯’vi 
ch©‡e¶Y

〇 〇 〇
†d¬vKz‡jkb AvDU‡jU †_‡K exKv‡i cvwb wb‡q 
d¬K MV‡bi Ae¯’v †`Lv

†mwW‡g‡›Ukb
AvDU‡jU 
†Nvjv‡Ufve

〇 〇 〇 †Uwej 5-4 †`Lyb

†kIjv e„w×
〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

〇

Lvwj †Pv‡L 
†`‡L 

cÖ‡qvR‡b †kIjv cwi®‹vi Kiv

Kv`vgvwU Rgv 〇 〇 〇 Kv`vgvwU 30% Gi †ewk n‡j AcmviY Ki
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AvB‡Ug ˆ`wbK gvwmK1* evwl©K2* gvb`Û 

wd‡ëªkb
wbM©gbc‡_ 
†Nvjv‡Ufve

〇 〇 〇
evsjv‡`‡ki gvb nj 10 NTU| Z‡e, 
j¶¨gvÎv 1-Gi Kg nIqv DwPr

 wbM©gbc‡_ 
Av‡m©wbK I †jvnv 
(f‚Mf©¯’ Dr‡m)

〇 〇 〇 gvb evsjv‡`k gvb`‡Ûi wb‡P ivL‡Z n‡e

Ab¨vb¨ cvbx‡qi 
gvb`Û

〇 〇
GB gvb¸wj evsjv‡`kx Lvevi cvwbi gvb`Û 
AwZµg Ki‡e bv

†nW jm 〇 〇 〇
†nW jm 2 wgUvi Qvov‡j e¨vKIqvk Ki‡Z 
n‡e

evjy ¯Í‡ii cyiæZ¡ 〇 〇 †Uwej 5-2 Gi wba©vwiZ †¯úwmwd‡Kk‡bi 
mv‡_ Zzjbv Kivevjyi Ae¯’v 〇

e¨vKIqvk I 
mvi‡dm Iqvk 
cÖevn nvi

〇 〇 〇
†Uwej 5-7-Gi Acv‡iwUs k‡Z©i mv‡_ Zzjbv 
Kiv

gšÍe¨

*1: ˆ`wbK Z‡_¨i Mo
*2: gvwmK Z‡_¨i Mo
*3: i¨vwcW m¨vÛ wd‡ëªk‡bi ˆ`wbK I gvwmK jMey‡Ki D`vniY cwiwkó-3 G †`Lv‡bv 
n‡q‡Q| 
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Aa¨vq-6t †¯øv m¨vÛ wd‡ëªkb e¨e¯’v
6.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

† ø̄v wd‡ë«kb c×wZ‡Z GKwU mvaviY †mwW‡g‡›Ukb U¨vsK I GKwU †¯øv wdëvi _v‡K| GLv‡b †K¬vwib Bb‡RKkb ev 
D”P-nv‡ii †cøUmn we‡kl hš¿cvwZ e¨eüZ nq bv| Gi ˆewkó¨ n‡jv, wdëv‡ii evjyi Dc‡ii ¯Í‡i Rb¥v‡bv AYyRxe 
(microorganisms) cvwbi †Nvjv‡Ufve, A¨v‡gvwbqv, †jvnv, g¨v½vwbR, ˆRe c`v_©, `yM©Ü BZ¨vw` AcmviY K‡i 
cvwb cwi‡kvab K‡i| GUv ejv nq †h, † ø̄v m¨vÛ wdëvi Øviv cÖwµqvRvZ cvwb, i¨vwcW m¨vÛ wdëv‡ii Zzjbvq 
cvb‡hvM¨Zvi w`K †_‡K fv‡jv gvb m¤úbœ nq, KviY GLv‡b AYyRxe cÖvK…wZKfv‡e cvwbi Dcv`vbmg~‡ni fvimvg¨ 
i¶v K‡i|

Ab¨w`‡K, †¯øv wd‡ë«k‡bi wd‡ëªkb †iU 4-5 wgUvi/w`b, hv i¨vwcW wdëv‡ii †iU (120-150 wgUvi/w`b) Gi 
cÖvq 1/30 Ask| d‡j GKB cÖevngvÎvi cvwb cwi‡kvab Ki‡Z †¯øv wd‡ë«kb e¨e¯’vq cÖvq 30 ¸Y †ewk GjvKv 
cÖ‡qvRb| i¨vwcW Ges † ø̄v wd‡ë«k‡bi cv_©K¨ wPÎ 6.1-G †`Lv‡bv n‡q‡Q| evsjv‡`‡ki †cŠimfvi cvBcevwnZ 
cvwbi mieivn e¨e¯’vi Rb¨ † ø̄v m¨vÛ wdëvi RbwcÖq bq, Z‡e †QvU AvKv‡ii cvwb mieivn e¨e¯’vq GwU we‡ePbv 
Kiv †h‡Z cv‡i| D‡jøL¨ †h, A‡bK † ø̄v m¨vÛ wdëvi eû eQi Av‡M wbwg©Z n‡jI GL‡bv Kvh©Ki i‡q‡Q|

wPÎ 6.1: † ø̄v I i¨vwcW m¨vÛ wdëv‡ii g‡a¨ cv_©K¨

† ø̄v wd‡ë«kb g~jZ ˆRweK (biological) cwi‡kvab c×wZ Ges cvwbi ¸YMZ gv‡b eo ai‡bi cwieZ©b n‡j GwU 
Kvh©Kifv‡e KvR Ki‡Z cv‡i bv| GQvovI, cvwb‡Z hw` fvix avZz ev AYyRx‡ei Rb¨ ¶wZKi c`v_© _v‡K, Z‡e 
GwU AYyRxe‡K wbw®Œq K‡i †`q, d‡j †¯øv m¨vÛ wdëvi Kvh©KvwiZv nvivq| evsjv‡`‡k GwU g~jZ ¯̂í cwieZ©bkxj 
cvwbi Drm †hgb †jK ev wiRvf©v‡i cvwb cwi‡kva‡b e¨eüZ nq|
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6.1.1 ÷¨vÛvW© †d¬v wm‡÷g Ges bxwZ

† ø̄v m¨vÛ wd‡ë«k‡bi †d¬v PvU© wPÎ 6.2 G †`Lv‡bv n‡q‡Q| f‚c„ô¯’ cvwbi Drm †_‡K †bIqv Acwi‡kvwaZ cvwb †Kvb 
cÖKvi †Kvqv¸‡j›U †hvM bv K‡i mvaviY †mwW‡g‡›Ukb U¨vs‡K Zjvbx †djv nq| Gi D‡Ïk¨ nj † ø̄v m¨vÛ wdëv‡i 
cÖ‡ekKv‡j cvwb †hb 10 NTU Gi Kg †Nvjv‡Ufve Ae¯’vq _v‡K| mvaviY †mwW‡g‡›Ukb cÖwµqvq 20-100 NTU 
†Nvjv‡Ufve hy³ cvwb cwi‡kvwaZ n‡Z cv‡i| hw` †Nvjv‡Ufve 100 NTU Gi †ewk nq, Z‡e †mwW‡g‡›Ukb U¨vs‡K 
†Kvqv¸‡j›U †hvM Kiv nq| Ab¨w`‡K, †h‡nZz †¯øv m¨vÛ wdëvi ˆRweK cÖwµqvi gva¨‡g KvR K‡i, ZvB GLv‡b 
wcÖ-†K¬vwi‡bkb Kiv nq bv| GQvov, Acwi‡kvwaZ cvwbi ¸YMZ gvb hw` †ewk cwieZ©bkxj nq ev G‡Z ¶wZKi 
Dcv`vb _v‡K †m‡ÿ‡Î †¯øv m¨vÛ wd‡ë«k‡bi c×wZ Dc‡hvMx bq|

mvaviY †mwW‡g‡›Ukb U¨vs‡Ki Dc‡Pcov cvwb‡K (supernatant water) 4-5 wgUvi/w`b nv‡i m¨vÛ wdëvi w`‡q 
wdëvi Kiv nq Ges Zv weZiY Rjvav‡i msi¶Y Kiv nq| †k‡l †mLv‡b †K¬vwib †hvM Kiv nq RxevYygy³ Kivi 
Rb¨|

wPÎ 6.2: †¯øv m¨vÛ wd‡ëªkb Gi †d¬v PvU©

6.1.2 mvaviY †mwW‡g‡›Ukb

mvaviY †mwW‡g‡›Uk‡bi AvDU‡j‡Ui cvwb‡Z †Nvjv‡Ufve 10 NTU Gi Kg _vK‡Z n‡e| ¯̂vfvweK †¯úwmwd‡Kkb 
†Uwej 6.1 G †`Lv‡bv n‡q‡Q| cvwb‡Z †Nvjv‡Ufve †ewk n‡j †Kvqv¸‡j›U e¨envi Kiv nq| 

†Uwej 6.1: mvaviY †mwW‡g‡›Uk‡bi ¯v̂fvweK †¯úwmwd‡Kkb

welq gvb`Û
mv‡d©m †jvwcs 15-30wgUvi/w`b
mgvšÍivj Mo MwZ‡eM 0.3wgUvi/wgwbU Gi wb‡P
wi‡Ubkb mgq 8 N›Uv
wdëv‡ii Kvh©Ki cyiæZ¡ 2 wgUvi
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6.1.3 †¯øv wd‡ëªkb

† ø̄v wd‡ëªkb c×wZ GKwU ˆRweK cwi‡kvab c×wZ| †Nvjv‡Ufve, A¨v‡gvwbqv, g¨v½vwbR, ˆRe c`v_©, `yM©Ü 
BZ¨vw` evjyi Ici ˆZwi nIqv †kIjvi (algal) g¨vU ev ev‡qvjwRK¨vj †jqvi Gi AYyRxe Øviv AcmvwiZ nq (wPÎ 
6.3)|

wPÎ 6.3: †kIjvi g¨vU ˆZwi nIqvi cwiw¯’wZ

6.1.3.1 wdëv‡ii KvVv‡gv

wdëv‡ii MVb wPÎ 6.4 G †`Lv‡bv n‡q‡Q| wdëviwU evjy ̄ Íi (sand bed), mv‡cvU© ̄ Íi (gravel), Ges wb‡P †W«‡bR 
wm‡÷g wb‡q MwVZ| cvwb †`Iqvi Kvi‡b ̂ kevj g¨vU ̂ Zwi nq| cwi‡kvwaZ cvwb wb‡P †W«‡bR wm‡÷g w`‡q weZiY 
U¨vs‡K Rgv nq|

wPÎ 6.4: †¯øv m¨vÛ wdëv‡ii MVb

6.1.3.2 wdëv‡ii b·vi gvb`Û

(1) wd‡ëªk‡bi MwZ‡eM

wd‡ëªk‡bi MwZ‡eM (Vf) n‡jv cÖevn nvi (Q) †K wdëvi GjvKv (A) Øviv fvM Kivi djvdj| GwU wdëv‡ii GKwU 
AZ¨šÍ ¸iæZ¡c~Y© m~PK| MwZ‡eM mvaviYZ 4-5 wgUvi/w`b aiv nq|

 Vf (m/day) = Q(m3/hr) /A (m2)x24
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(2) wdëvi wgwWqv (evwj)

wdëv‡i mvaviYZ wmwjKv evwj e¨eüZ nq| evwji mvaviY †¯úwmwd‡Kkb †Uwej 6.2 G †`Lv‡bv n‡q‡Q| 

†Uwej 6.2 evwji mvaviY †¯úwmwd‡Kkb

welq gvb`Û
B‡dw±f mvBR 0.30-0.45 wg:wg:

BDwbdg© †Kvwdwm‡q›U 2.0 Gi Kg
‡¯úwmwdK MÖ¨vwfwU 2.5 Gi †ekx

evwji †jqv‡ii c~iæZ ¡ 700-900 wg:wg;
MÖv‡fj †jqv‡ii c~iæZ ¡ 400-600 wg:wg:

welqwU hvPvB‡qi Rb¨ CAWST g¨vbyqvj †idv‡iÝ †`Iqv n‡q‡Q|

Biosand Filter Construction Manual: https://washresources.cawst.org/en/resources/b6be2637/biosand-filter-
construction-manual

6.1.3.3  wdëvi cwi®‹viKiY (Scrape)

wdëv‡ii g‡a¨ w`‡q AbeiZ cvwb PjvP‡ji Kvi‡b mg‡qi mv‡_ †kIjvi ¯Íi Nb n‡q wdëvi eÜ n‡q hvq| d‡j 
†nW jm e„w× cvq| ZvB wbw`©ó mgq ci ci Dc‡ii evwji ¯Íi AcmviY Kiv cÖ‡qvRb (wPÎ 6.5)|

① †kIjvi g¨vU Acmvi‡bi c~‡e©

② ¯Œ¨vwcs‡qi mgq, evwji ¯Í‡ii Dci n‡Z 1-2 
†mw›UwgUvi evwj AcmviY Kiv nq|

③ ¯Œ¨vwcs‡qi ci D‡ËvwjZ evwj AcmviY K‡i bZzb 
evwj †`Iqv nq|

mvaviYZ 0.5-2.0 gvm AšÍi ¯Œ¨vwcs Kiv nq|

wPÎ 6.5: wdëvi cwi®‹viKiY
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6.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

6.2.1 cwiPvjbv m¤úwK©Z w`K

† ø̄v m¨vÛ wdëv‡ii wdëvi GjvKv A‡bK eo nq Ges GwU mvaviYZ †Lvjv AvKv‡k wb‡P _v‡K| evsjv‡`‡ki g‡Zv 
D”P RbmsL¨vi Nb‡Z¡i †`‡k weovj, KzKzi Ges cvwLi g‡Zv Awbqwš¿Z cÖvYxI cÖPyi cwigv‡Y i‡q‡Q hviv wU«U‡g›U 
cø¨v‡›Ui Av‡kcv‡k Ny‡i †eovq Ges D‡o †eovq| AZGe, G †ÿ‡Î ~̀l‡Yi m¤¢ve¨ SzuwK i‡q‡Q| GwU Gov‡Z, 
cwiPvjbvi †¶‡Î wKQy ai‡bi cÖwZ‡ivag~jK e¨e¯’v MÖnY Kiv cÖ‡qvRb:

(1) †kvabvMv‡ii cy‡iv GjvKv Ges Gi mv‡_ Rjvavi (f‚Mf©¯’ cvwb Ges f‚c„ô¯’ cvwb) msiwÿZ GjvKv wn‡m‡e 
wPwýZ Ki‡Z n‡e;

(2) cÖvv_wgK †mwW‡g‡›Ukb U¨v¼ (f‚Mf©¯’ cvwbi Dr‡mi †¶‡Î) cwi`k©b Ges cix¶v Ki‡Z n‡e hv‡Z †KvbI g…Z 
cÖvYx/cvwL Ges Ab¨vb¨ gqjve¯‘ cvwb‡K ~̀wlZ bv K‡i;

(3) GKBfv‡e, wdëvi †eW cwi`k©b Ges cix¶v Ki‡Z n‡e hv‡Z †KvbI g…Z cÖvYx/cvwL Ges Ab¨vb¨ gqjve¯‘ 
cvwb‡K ~̀wlZ bv K‡i| eis GwU myiw¶Z ivL‡Z n‡e;

(4) wdëv‡ii wdj‡Uªkb nvi Ges RgvK…Z c`v‡_©i MfxiZv Lvwj †Pv‡L cix¶v Ki‡Z n‡e;

(5) wdëvi †e‡Wi cvwbi †j‡fj e„w× ch©‡e¶Y K‡i wdëv‡ii †nW jm cix¶v Ki‡Z n‡e;

(6) wdëvi †eW ¯Œ¨vwcs KvR cÖ‡qvRb bv nIqv ch©šÍ wdëvi †e‡W cvwb _vK‡Z n‡e;

(7) † ø̄v m¨vÛ wdëv‡ii wdj‡Uªk‡bi c~‡e© I c‡ii cvwbi †Nvjv‡U fve gvc‡Z n‡e; 

(8) cwi‡kvwaZ cvwb‡Z †K¬vwi‡bkb Gi cwigvY cix¶v Ki‡Z n‡e|

6.2.2 ÎæwU wbY©q (Diagnosis)

6.2.2.1  mvaviY †mwW‡g‡›Uk‡bi ÎæwU wbY©q

mvaviY †mwW‡g‡›Uk‡bi KvR nj † ø̄v m¨vÛ wdëv‡i Acwi‡kvwaZ cvwb cÖev‡ni Av‡M cvwbi †Nvjv‡Ufve Kgv‡bv| 
GwU mvaviYZ †Kvqv¸‡j›U †hvM bv K‡iB Kiv nq, hw` bv †Nvjv‡Ufve Kgv‡bv KwVb nq|

6.2.2.2  cvwbi ¸YMZ gvb (†Nvjv‡Ufve)

1) SzuwK (Risk)

† ø̄v m¨vÛ wdj‡Uªkb e¨e¯’vi cwi‡kvab `¶Zv wba©vi‡Yi †¶‡Î cvwbi †Nvjv‡Ufve GKwU ¸iæZ¡c~Y © welq| cÖwZwU 
e¨e¯’vi GKwU wbw`©ó cwi‡kvab ¶gZv _v‡K Ges hw` †Nvjv‡Ufve GB mxgv AwZµg K‡i, Zvn‡j wdëviwU AvU‡K 
hv‡e, hvi d‡j wdj‡Uªkb MwZ D‡jøL‡hvM¨fv‡e n«vm cv‡e| AwaKš‘, AwZwi³ †Nvjv‡Ufve cwi‡kvwaZ cvwbi 
¸YMZgvb‡K ¶wZMȪ ’ K‡i, hvi d‡j m‡e©vËg cwi‡kvab gvb eRvq ivLv KwVb n‡q c‡o|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

Acwi‡kvwaZ cvwb Ges mvaviY †mwW‡g‡›Uk‡bi c‡i cvwbi †Nvjv‡Ufve Z_¨|

3) wbwðZKiY c‡q›U (Confirmation Point)

mvaviY †mwW‡g‡›Uk‡bi c‡i cvwbi †Nvjv‡Ufve 10 NTU Gi Kg _vK‡Z n‡e| hw` †Nvjv‡Ufve 10 NTU Gi †ekx 
nq Z‡e wb‡¤œv³ cÖwZKvig~jK e¨e¯’v MÖnY Ki‡Z n‡e|
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4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures):

	Rgv Kv`vgvwU AcmviY Kiv| (cieZ©x c„ôv Ò(2) Kv`vgvwU RgvÓ †`Lyb)

	†mwW‡g‡›Ukb e„w×i Rb¨ mvaviY †mwW‡g‡›Uk‡b †Kvqv¸‡j›U e¨envi Kiv| (†Wv‡Ri nvi 20-40 wgwjMÖvg/
wjUvi)

†Kvqv¸‡j›U †WvwRs myweav †bB Ggb ¯’v‡b †Kvqv¸‡j›U †WvwRs c×wZ
†WvwRs myweav QvovB †WvwRs Kivi Rb¨ wbgœwjwLZ c×wZ¸wj cÖ‡qvM Kiv †h‡Z cv‡i| Z‡e, GwU j¶¨ Kiv 
DwPZ †h G¸wj A¯’vqx c×wZ, Ges mwVK †WvwRs nvi GB c×wZ‡Z Lye KgB cwigvc Kiv †h‡Z cv‡i|

(1) cvwbi †¯ªv‡Z †Kvqv¸‡j›U Kvc‡oi e¨v‡M wfRv‡bvi c×wZ

k³ †Kvqv¸‡j›U Gi Kvc‡oi e¨vMwU cvwb cÖev‡ni As‡k wfwR‡q ivLv nq Ges cvwb cÖev‡ni mv‡_ mv‡_ 
†Kvqv¸‡j›U `ªexf‚Z n‡q cvwbi ms‡M wg‡k hvq|

(2) GKwU A¯’vqx U¨v¼ ¯’vcb Kiv Ges gva¨vKl©Y ej Øviv †WvwRs Kiv

cÖvK-†mwW‡g‡›Ukb †ewm‡bi cÖ‡ekc‡_ GKwU A¯’vqx U¨v¼ ¯’vcb Kiv nq| †Kvqv¸‡j›U `ªexf‚Z nq Ges 
gva¨vKl©Y ej Øviv †WvwRs Kiv nq|
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6.2.2.3  Kv`vgvwU Rgv

1) SzuwK (Risk)

mvaviY †mwW‡g‡›Ukb U¨vs‡K Kv`vgvwU Rgv nIqvi mv‡_ mv‡_ wi‡Ubkb mgq n«vm cvq Ges mvaviY †mwW‡g‡›Ukb 
U¨vs‡K Gi wbM©gb¯’‡j cvwbi †Nvjv‡Ufve e„w× cvq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

	mvaviY †mwW‡g‡›Ukb U¨vs‡K Kv`vgvwU Rgv nIqvi Z_¨
GB Z_¨ Pvÿzl cix¶v ev †bŠKv Pvwj‡q Kv`vi MfxiZv cwigv‡ci gva¨‡g msMÖn Kiv nq|
(Rwic cwiPvjbv Kivi Rb¨ 5.2.2 cÖvK-†mwW‡g‡›Ukb Gi ÎæwU wbY©q †`Lyb)

3) wbwðZKiY c‡q›U (Confirmation Point)

RwicwU g~jZ el©vKv‡ji †k‡l Kiv nq| Kv`vgvwU Rgvi MfxiZv Ges Kvh ©¶g Ae¯’v †Uwej 6.3 G †`Lv‡bv 
n‡q‡Q|

†Uwej 6.3: mvaviY †mwW‡g‡›Ukb cyKz‡ii Kv`vgvwUi MfxiZv Ges Kvh©¶g Ae¯’vi AbycvZ

MfxiZvi AbycvZ
 (%)*

Kvh©¶g Ae¯’v

10 Kv`vgvwU AcmviY cÖ‡qvRb †bB
30 Kv`vgvwU Acmvi‡bi KvR ïiæ Ki‡Z n‡e
50 Kv`vgvwU AcmviY Kiv DwPr
70 cyKziwU KvR Ki‡Q bv

4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures)

	Kv`vgvwU AcmviY Ki‡Z n‡e|

Kv`vgvwUi MfxiZvi AbycvZ 30% Gi †ewk n‡jB Kv`v Acmvi‡Yi cwiKíbv ïiæ Kivi civgk© †`Iqv nq Ges 
cyKz‡ii MfxiZvi AbycvZ 50% G †cŠuQv‡bvi Av‡MB Kv`v AcmviY Kiv DwPZ| D‡jøL¨ †h, 70% G †cŠuQv‡j 
mvaviY-†mwW‡g‡›Ukb cyKziwU AKvh©Ki n‡q hv‡e|

Kv`vgvwU Acmvi‡Yi Kv‡Ri Rb¨, cÖ_‡g cyKz‡ii cvwb wb®‹vkb Kiv nq, Zvici e¨vK‡nv ev gvbekw³i 
mvnv‡h¨ Kv`vgvwU AcmviY Kiv nq| mvaviYZ, cÖwZ 1-2 eQi AšÍi AšÍi, hLb Acwi‡kvwaZ cvwbi ¸YMZgvb 
Zzjbvg~jKfv‡e fv‡jv _v‡K, ZLb Kv`vgvwU AcmviY Kiv nq| Kv`vgvwU Acmvi‡Yi mgq, Acwi‡kvwaZ cvwb 
mivmwi evBcv‡mi gva¨‡g † ø̄v m¨vÛ wdëv‡i cÖ‡ek Kiv‡Z nq A_ev mvgwqK fv‡e cwi‡kvabvMv‡ii cwiPvjbv eÜ 
ivL‡Z n‡e|

6.2.2.4 †¯øv wd‡ëªkb

wPÎ 6.6-G † ø̄v m¨vÛ wdëvi †`Lv‡bv n‡q‡Q| † ø̄v m¨vÛ wdëvi mg‡qi mv‡_ mv‡_ µgvMZ KvR Kivi d‡j evwji 
wdëviwU eÜ n‡Z _v‡K Ges Gi wdj‡Uªkb MwZ‡eM n«vm cvq| Gi d‡j Lvevi cvwb mieiv‡n Drcv`b cwigvY 
K‡g hvq| GKB mg‡q, wdj‡Uªkb U¨v‡¼ cvwbi Í̄i e„w× cvq| mvaviYZ, hLb †nW jm 1 wgUvi Gi gZ nq, ZLb 
†¯øv m¨vÛ wdëv‡ii †eW ¯Œ¨vwcs K‡i cwi®‹vi Ki‡Z nq|
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(1) cvwbi ¸YMZ gvb (†Nvjv‡Ufve)

cvwbi ¸YMZgvb wbqš¿‡Yi welq¸wj Lvevi cvwbi gvb`†Ûi Dci wfwË K‡i ˆZwi Kiv nq| Gi g‡a¨, †Nvjv‡Ufve, 
is Ges pH we‡klfv‡e ̧ iæZ¡c~Y © welq hv gvV ch©v‡q cwigvc Kiv †h‡Z cv‡i| ZvB GB g¨vbyqvjwU GB 3wU wel‡qi 
Dci Av‡jvKcvZ Ki‡Q| Z‡e, †h‡nZz † ø̄v m¨vÛ wd‡ëªkb e¨e¯’v cvwb m¤ú‡`i ¸YMZgv‡bi e¨vcK cwieZ ©‡bi 
SzuwK‡Z _v‡K, ZvB ˆRe ~̀lY, jeYv³KiY, Av‡m©wbK, Avqib ev †K¬vivBW ~̀l‡Yi g‡Zv Ab¨vb¨ welq¸wj hZUv 
m¤¢e cix¶v Kivi civgk© †`Iqv n‡”Q (cix¶vi Rb¨ DPHE j¨ve‡iUix †e‡Q †bIqv hvq)|

1) SzuwK (Risk)

† ø̄v m¨vÛ wd‡ëªkb e¨e¯’vq wd‡ëªkb n‡jv cÖavb cwi‡kvab cÖwµqv, †hLv‡b cwi‡kvwaZ cvwb Aek¨B Lvevi 
cvwbi ¸YZgv‡bi gvb`Û c~iY Ki‡Z n‡e| evsjv‡`‡k Lvevi cvwbi gvb`‡Ûi Rb¨ 55 wU c¨vivwgUvi i‡q‡Q| 
Z‡e, †h‡nZz mg¯Í c¨vivwgUvi cwigvc Ges wbqš¿Y Kiv Kvh©Z KwVb, †m Kvi‡b ev¯Í‡e, ˆ`wbK cvwbi ¸YMZgvb 
wbqš¿‡Yi c¨vivwgUviwU n‡jv †Nvjv‡Ufve| KviY †Nvjv‡Ufve cix¶v Kiv mnR Ges Ab¨vb¨ A‡bK c¨vivwgUvi 
†Nvjv‡Ufv‡ei mv‡_ m¤úwK©Z| hw` †Nvjv‡Ufve cvwbi gvb`Û gv‡bi Dc‡i _v‡K, Zvn‡j Gi A_© n‡jv Ab¨vb¨ 
cvwbi ¸YMZgv‡bi c¨vivwgUvi¸wjI Zv‡`i gvb`Û AwZµg Ki‡Z cv‡i| Ab¨w`‡K, hLb †Nvjv‡Ufve AcmviY 
Kiv nq, ZLb Ab¨vb¨ c¨vivwgUvi¸wjI Kg‡ewk DbœZ nq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

	wd‡ëªk‡bi AvDU‡j‡U †Nvjv‡Ufve (hw` m¤¢e nq pH, is) Gi Z_¨

	cÖevn nvi (wd‡ëªk‡bi MwZ‡eM, hw` wd‡ëªk‡bi AvDU‡j‡U †Nvjv‡Ufve 10 NTU Gi Dc‡i _v‡K) Gi 
Z_¨

	(AwZwi³) Ab¨vb¨ cvwbi ¸YMZgvb †hgb ˆRe ~̀lY, jeYv³KiY, Av‡m©wbK, Avqib ev †K¬vivBW Gi Z_¨

3) wbwðZKiY c‡q›U (Confirmation Point)

	†Nvjv‡Ufve < 10 NTU

	wd‡ëªkb MwZ‡eM < 5 wgUvi/w`b
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4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures)

	hw` wd‡ëªk‡bi AvDU‡j‡U †Nvjv‡Ufve 10 NTU Gi †ewk nq †m‡ÿ‡Î:-

(i) wd‡ëªkb MwZ‡eM Kwg‡q w`‡Z n‡e A_ev

(ii) wdëviwUi †eW ¯Œ¨vwcs Ki‡Z n‡e|

	Dc‡ii c`‡¶‡ci c‡iI hw` †Nvjv‡Ufve bv K‡g, Zvn‡j evwji Ae¯’v Lvivc n‡Z cv‡i| GB †¶‡Î, evwj 
cÖwZ¯’vcb ev bZzb evwj †hvM Kiv DwPZ| 

(2) wdëvi ¯Œ¨vwcs

1) SzuwK (Risk)

mwVK wdëvi ¯Œ¨vwcs Qvov, wdëviwU eÜ n‡q hv‡e Ges GwU †kIjvi g¨v‡Ui gvB‡µv-e¨vK‡Uwiqvi cwi‡ek‡K 
cÖfvweZ Ki‡e| dj¯̂iƒc, cvwbi ¸YMZgvb Lvivc n‡e| GKB mv‡_, wdëvi eÜ nIqvi Kvi‡b cvwbi Drcv`b 
n«vm cv‡e|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

	†nW jm Z_¨

	†Nvjv‡Ufve Z_¨

3) wbwðZKiY c‡q›U (Confirmation Point)

wb‡¤œv³ Ae ’̄vq, wd‡ëªkb eÜ K‡i ¯Œ¨vwcs Ki‡Z n‡e (wPÎ 6.7)

wPÎ 6.7: wdëvi ¯Œ¨vwcs Gi Av‡M (ev‡q), Ges ¯Œ¨vwcs Gi Pjgvb KvR (Wv‡b)

	 †nW jm > 1 wgUvi 

	†Nvjv‡Ufve > 10 NTU

4) cÖwZKvig~jK e¨e¯’v (Action Countermeasures)

	¯Œ¨vwcs: cÖwZev‡i wdëv‡ii c„‡ôi ¯Íi †_‡K 1-2 †mw›UwgUvi †kIjv Ges evwj ¯Œ¨vwcs Kiv| ¯Œ¨vwcs Øviv 40 
†m:wg: evwj Acmvi‡bi ci, bZzb evwj †hvM Kiv nq| †mKvi‡b ¯Œ¨vwcs‡qi Av‡M Ges c‡i evwji ¯Íi cix¶v 
Kiv LyeB ¸iæZ¡c~Y ©|

	10 eQi a‡i e¨env‡ii c‡i evwji wdëvi wgwWqvi Ae¯’v cix¶v Kivi civgk© †`Iqv nq| QvKwb cixÿvi 
gva¨‡g Ae¯’v cix¶v Kiv nq Ges wd‡ëªkb wgwWqvi Ae¯’v wbwðZ Kiv nq (†Uwej 6.2 evwji †¯úwmwd‡Kkb 
†`Lyb)| hw` Kvh©Ki wdëvi wgwWqvi AvKvi myiw¶Z bv _v‡K, Zvn‡j wdëvi wgwWqv cwieZ©b Kiv nq|
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6.3 ¯’vcbvmg~‡ni mgm¨v mgvavb

†Uwej 6.4 n‡jv † ø̄v m¨vÛ wd‡ëªkb Gi mgm¨v mgvav‡bi GKwU ZvwjKv| mvB‡U mbv³K…Z NUbv Abymv‡i, 
KviY¸wj wPwýZ Kiv n‡e Ges h_vh_ e¨e¯’v †bIqv n‡e| † ø̄v m¨vÛ wd‡ëªkb Gi O&M Kg©Kv‡Ûi Rb¨, cÖwZwU 
¯’vcbvi AvDU‡j‡Ui †Nvjv‡Ufve g~jZ cix¶v Kivi civgk © †`Iqv n‡”Q| † ø̄v wd‡ëªkb c×wZ‡Z, cÖvK-†K¬vwi‡bkb 
cÖ‡qvM Kiv nq bv, †Kej †cv÷-†K¬vwi‡bkb e¨envi Kiv nq| †K¬vwi‡bkb Aa¨v‡q Gi wek` eY©bv Kiv n‡q‡Q|

†Uwej 6.4: † ø̄v m¨vÛ wd‡ëªkb e¨e¯’vi mgm¨v mgvavb

 jÿY 

(Phenomenon)
KviY

(Causes)
SzuwK (Risk)

e¨e¯’v
(Actions)

†Nvjv‡Ufve
mvaviY 
†mwW‡g‡›Uk‡b hv
_vKv DwPr Zvi 
†_‡K †ekx Av‡Q|

wi‡Ubkb mgq Kg n‡q‡Q| wd‡ëªk‡b wWRvBb 
ÿgZvi †ekx †jvW 
co‡e Ges cvwb 
fv‡jv cwi‡kvab 
n‡e bv|

Rgv Kv`vgvwU AcmviY Kiv|
kU© mvwK©U cÖevn m„wó n‡q‡Q|

Acwi‡kvwaZ cvwb‡Z †Nvjv‡Ufve 
†ekx|

†d¬v †iU Kwg‡q wi‡Ubkb 
mgq e„w× Kiv, †Kvqv¸‡j›U 
†WvwRs Kiv|

wd‡ëªk‡bi c‡i 
†Nvjv‡Ufve hv
_vKv DwPr Zvi 
†_‡K †ekx Av‡Q

¯Œ¨vwcs Qvov `xN© w`b wd‡ëªkb 
cwiPvjbv Kiv|

cwi‡kvwaZ cvwb 
Lvevi cvwbi 
gvb`Û Abyhvqx 
¸YMZgvb cwic~iY 
Ki‡Z bvI cv‡i|

¯Œ¨vwcs Gi wd«‡Kv‡qwÝ e„w× 
Kiv|

mvaviY cwiPvjbv Ae¯’vi 
wd‡ëªkb MwZ‡eM hv _vKv DwPr 
Zvi †P‡q †ekx _vKv|

†d¬v †iU Kwg‡q †`Iqv|

wdëv‡ii evwj Lvivc n‡q 
hvIqv|

QvKwb cixÿv m¤úv`b Kiv| 
cÖvß djvd‡ji wfwË‡Z evwj 
hy³ ev cwieZ©b Kiv|evwji †jqv‡ii c~iæZ ¡ K‡g hvIqv| 

wd‡ëªkb G mnR 
evav/eÜ m„wó

Bb‡j‡Ui cvwb‡Z †Nvjv‡Ufve 
†ekx| ¯Œ¨vwcs Gi 

wd«‡Kv‡qwÝ e„w× 
Ki‡e (G‡Z 
cwiPvjbv e¨q e„w× 
cv‡e)|

†Nvjv‡Ufve Kgv‡bv (mvaviY 
†mwW‡g‡›Uk‡b †Kvqv¸‡j›U 
†WvwRs Kiv|

mvaviY cwiPvjbv Ae¯’vi 
wd‡ëªkb MwZ‡eM hv _vKv DwPr 
Zvi †P‡q †ekx _vKv|

†d¬v †iU Kwg‡q †`Iqv|

wdëv‡ii evwj Lvivc n‡q 
hvIqv|

wdëvi wgwWqv‡Z evwj hy³ ev 
cwieZ©b Kiv|
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6.4 cwi`k©b

†Uwej 6.5 † ø̄v m¨vÛ wd‡ëªkb c×wZi Av`k © cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lvq| 

†Uwej 6.5 † ø̄v m¨vÛ wd‡ëªkb c×wZi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK1 gvwmK2 evwl©K3 gvb`Û
cÖwZwU myweav

cÖev‡ni nvi 〇 〇

〇

mwVKZv 
hvPvB Kiv

cÖwZwU myweavi Rb¨ AvMgb Ges ewnM©gb 
Gi cÖevn cwigvc Kiv

mvavib †mwW‡g‡›Ukb

cÖ‡ekc_ Ges 
wbM©gbc‡_ 
†Nvjv‡Ufve

〇 〇 〇

hw` AvDU‡j‡U †Nvjv‡Ufve 30 NTU-
Gi †ewk nq Gi KviY Bb‡jU †ewk 
†Nvjv‡Ufve _v‡K, Zvn‡j GwU GK ai‡Yi 
cÖwZwµqv cÖ`vb K‡i (mgm¨v mgvavb 
†`Lyb)

cÖvYx I cvwLi 
AbycÖ‡ek

〇 〇 〇 hw` Giv Nb Nb Av‡m, Zvn‡j †eov ¯’vcb 
Kiv 

Kv`vgvwU Rgv
〇

Lvwj †Pv‡L 
†`‡L

〇

Lvwj †Pv‡L 
†`‡L 

〇

cyiv `¯‘i 
Rwic Kiv

cÖ‡qvR‡b R‡g _vKv Kv`vgvwU AcmviY Kiv

wd‡ëªkb
wbM©gbc‡_ 
†Nvjv‡Ufve

〇 〇 〇
evsjv‡`‡ki gvb nj 10 NTU| Z‡e, 
j¶¨gvÎv 1-Gi Kg nIqv DwPr

Ab¨vb¨ cvbx‡qi 
gvb`Û

〇 〇
GB gvb¸wj evsjv‡`kx Lvevi cvwbi gvb`Û 
AwZµg Ki‡e bv

†nW jm 〇 〇 〇 ‡nW jm Acv‡ikb 1 wgUv‡ii Kg

evwji wdëv‡ii cyiæZ¡ 〇 〇 R‡g _vKv ¯‹ª¨vcW-evwj 40 †mw›UwgUvi 
MfxiZvq †cŠuQv‡j, evwj cybivq cwieZ©b 
A_ev c~iY Kiv nq| 10 eQ‡iiI †ewk 
mgq a‡i Pjvi c‡i, QvKwb cix¶vi 
gva¨‡g evwji gvb cix¶v Kiv nq| hw` 
djvdj Lvivc cwiw¯’wZ †`Lvq, Zvn‡j 
evwj cÖwZ¯’vcb Kiv nq

evwji Ae¯’v 〇

gšÍe¨ 

1* cÖwZ N›Uvi †iK‡W©i Mo
2* cÖwZ w`‡bi †iK‡W©i Mo
3* cÖwZ gv‡mi †iK‡W©i Mo
4* i¨vwcW m¨vÛ wd‡ëªk‡bi ˆ`wbK I gvwmK jMey‡Ki D`vniY cwiwkó-3 G †`Lv‡bv 

n‡q‡Q|
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Aa¨vq-7t †K¬vwi‡bkb
7.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

cvBcevwnZ cvwb mieivn e¨e¯’vq †K¬vwi‡bkb-Gi cÖavb D‡Ïk¨ n‡jv cvwb‡K RxevYygy³ Kiv| Z‡e RxevYy-
gy³Ki‡Yi cvkvcvwk †K¬vwi‡bkb Gi AviI wKQy D‡Ïk¨ i†q‡Q, †hgbt (1) cvwbi A¯v̂fvweK MÜ I ¯^v` `~ixKiY 
Kiv, (2) †kIjv (Algae) e„w× cÖwZ‡iva Kiv, (3) A¨v‡gvwbqvi Aw·‡Wkb Øviv AcmviY Kiv, (4) ˆRe c`v‡_©i 
(Organic matters) Aw·‡Wkb Kiv, (5) Avqib I g¨v½vwbR Gi Aw·‡Wkb Kiv|

DcwiD³ e¨envimg~n †K¬vwib Gi kw³kvjx Aw·WvBwRs wewµqvi myweav MÖnY K‡i| ZvwË¡Kfv‡e Aw·‡Wkb 
cÖwµqvq Ab¨vb¨ c×wZ †hgb, I‡Rvb (Ozone) Gi mv‡_ ivmvqwbK wewµqv ev B‡j‡±vW e¨envi K‡i B‡jK‡U«v-
†KwgK¨vj wewµqvi gva¨‡g Aw·‡Wkb m¤¢e n‡jI, ev¯Í‡e cvwb cwi‡kvab cÖwµqvq †K¬vwib e¨eüZ nq Gi mnR 
e¨e¯’vcbv, A_©‰bwZK myweav I ¯’vqx Kvh©KvwiZvi Kvi‡Y|

7.1.1 wd« Ges K¤^vBÛ †K¬vwib

hLb †K¬vwib cvwb‡Z wgwkÖZ nq, ZLb GwU cvwbi g‡a¨ Dcw¯’Z wewfbœ c`v‡_©i mv‡_ ivmvqwbK wewµqvq AskMÖnY 
K‡i| wewµqvi ci †h †K¬vwib cvwb‡Z Aewkó _v‡K, Zv‡K †iwmWzqvj †K¬vwib (Residual Chlorine) ejv nq| 
†iwmWzqvj †K¬vwib mvaviYZ ỳB ai‡bi n‡Z cv‡i h_v- K¤̂vBÛ †K¬vwib I wd« †K¬vwib|

o K¤̂vBÛ †K¬vwib: GwU cvwb‡Z Dcw¯’Z A¨vgvB‡bv ev A¨v‡gvwbqv Gi mv‡_ †hŠM MVb K‡i _v‡K|

o wd« †K¬vwib: GwU cvwb‡Z nvB‡cv‡K¬vivm A¨vwmW ev nvB‡cv‡K¬vivBU Avqb AvKv‡i we`¨gvb _v‡K|

wd« †K¬vwib Gi RxevYybvkK ¶gZv K¤̂vBÛ †K¬vwib Gi Zzjbvq eû ¸Y (cÖvq K‡qK WRb ¸Y) †ewk|

7.1.2 †WvR †iU Ges †eªK c‡q›U 

cvwb‡Z Dcw¯’Z wewfbœ ivmvqwbK Dcv`v‡bi m‡½ †K¬vwib Gi wewµqvi d‡j †h cwigvY †K¬vwib e¨eüZ nq, Zv‡K 
†K¬vwib LiP (consumption) ejv nq| cvwb‡Z ivmvqwbK Gi †K¬vwib LiP †Uwej 7.1 G †`Lv‡bv n‡q‡Q| Gi g‡a¨ 
A¨v‡gvwbqv n‡jv GKwU mvavib †Køvwib LiPKvix ivmvqwbK| 1.0 wgwjMÖvg/wjUvi A¨v‡gvwbqv‡K wewµqv Ki‡Z 7.6 
wgwjMÖvg/wjUvi †K¬vwib LiP nq| 

†Uwej 7.1 ivmvqwb‡Ki †K¬vwib LiP (consumption)

ivmvqwbK
cÖwZ 1.0 wg: MÖv:/wj G

†K¬vwib LiP (consumption)

A¨v‡gvwbqv (NH
4
) 7.6

nvB‡Wª‡Rb mvjdvBW (H
2
S) 8.5

Avqib (Fe2+) 0.6
g¨v½vwbR (Mn2+) 1.3

bvBUªvBW Avqb (NO2-) 1.5



7-2

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

†K¬vwib †WvR †i‡Ui MYbv Kivi D`vniY:

GKwU bjK‚‡ci cvwb‡Z wb‡Pi Dcv`vb¸wj we`¨gvb:-

A¨v‡gvwbqv 0.10 wg.MÖv./wjUvi, Avqib 0.20 wg.MÖv./wjUvi, g¨v½vwbR 0.15 wg.MÖv./wjUvi| aiv n‡jv, †iwmWzqvj 
†K¬vwib 0.3 wg.MÖv./wjUvi ivL‡Z n‡e| Zvn‡j cÖ‡qvRbxq †K¬vwib †WvR n‡e KZ n‡e?

(1) cvwb‡Z 0.10 wg.MÖv./wjUvi A¨v‡gvwbqv Av‡Q:
†Uwej 7.1 Abyhvqx 1.0 wg.MÖv./wjUvi A¨v‡gvwbqvi Rb¨ †K¬vwib cÖ‡qvRb 7.6 wg.MÖv./wjUvi|
myZivs, †K¬vwib LiP = 7.6 × 0.10 = 0.76 wg.MÖv./wjUvi|

(2) cvwb‡Z 0.20 wg.MÖv./wjUvi Avqib Av‡Q:
1.0 wg.MÖv./wjUvi Avqi‡bi Rb¨ †K¬vwib cÖ‡qvRb 0.6 wg.MÖv./wjUvi|
myZivs, †K¬vwib LiP = 0.6 × 0.20 = 0.12 wg.MÖv./wjUvi

(3) cvwb‡Z 0.15 wg.MÖv./wjUvi g¨v½vwbR Av‡Q:
1.0 wg.MÖv./wjUvi g¨v½vwb‡Ri Rb¨ †K¬vwib cÖ‡qvRb 1.3 wg.MÖv./wjUvi|
myZivs, †K¬vwib LiP = 1.3 × 0.15 = 0.195 wg.MÖv./wjUvi

(4) Dc‡iv³ (1) †_‡K (3) ch©šÍ †gvU Li‡Pi mv‡_ cÖ‡qvRb †iwmWzqvj †K¬vwib 0.3 wg.MÖv./wjUvi †hvM Ki‡j nq  
 = 0.76 + 0.12 + 0.195 + 0.3 = 1.375 wg.MÖv./wjUvi

AZGe, †gvU †K¬vwib †WvR †iU n‡e 1.375 wg.MÖv./wjUvi|

wPÎ 7.1: †K¬vwib †WvR (†hvM Kiv) Ges †iwmWzqvj †K¬vwib Gi m¤úK©

hLb A¨v‡gvwbqvhy³ Acwi‡kvwaZ cvwb‡Z ax‡i ax‡i †K¬vwib †hvM Kiv nq, ZLb †iwmWzqvj †K¬vwib Gi †h cwieZ©b 
N‡U Zv wPÎ 7.1 Abymv‡i nq:① cÖ_g w`‡K †K¬vwib †hvM Kiv n‡jI, GwU cvwbi Aw·‡W›U Gi mv‡_ wewµqvq wjß n‡q hvq, d‡j †iwmWzqvj 

†K¬vwib e„w× cvq bv (c‡q›U G ch©šÍ)|② †K¬vwib †hvM Kiv Ae¨vnZ ivL‡j †K¬vwib I A¨v‡gvwbqv wewµqvq Ask wb‡q g‡bv‡K¬viA¨vwgb (Monochloramine) 
I WvB‡K¬viA¨vwgb (Dichloramine) ˆZwi K‡i, d‡j K¤̂vBÛ †iwmWzqvj †K¬vwib evo‡Z _v‡K (c‡q›U G †_‡K 
we ch©šÍ)|
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③ Gi ci AwZwi³ †K¬vwib †hvM Ki‡j UªvB‡K¬viA¨vwgb (Trichloramine) ˆZwi nq, hv RxevYybvkK bq; ZLb 
†iwmWzqvj †K¬vwib n«vm cvq, KviY K¤̂vBÛ †K¬vwib †f‡O hvq|④ Gici cybivq †iwmWzqvj †K¬vwib evo‡Z ïiæ K‡i| GB †WvR c‡q›UwU‡K ejv nq †eªK c‡q›U (Break Point)| 
(c‡q›U G †_‡K †eªK c‡q‡›Ui ci †hvM Kiv †K¬vwi‡bi cwigv‡Yi m‡½ wd« †K¬vwib Gi NbZ¡ AvbycvwZK nv‡i 
e„w× cvq, Avi K¤̂vBÛ †K¬vwib w¯’i _v‡K|

wPÎ 7.2: †WvR Ges †iwmWzqvj †K¬vwib Gi m¤úK©

wPÎ 7.2 G †K¬vwib †hvM (†WvR) I †iwmWzqvj †K¬vwi‡bi m¤úK © †`Lv‡bv n‡q‡Q| wP‡Îi wZbwU †iLv hLb †K¬vwib 
†hvM Kiv nq ZLb cvwbi Ae¯’vi cv_©K¨ wb¤œfv‡e e¨vL¨v K‡i:-① cvwb‡Z Avqib, ˆRe c`v_© ev Ab¨ †Kv‡bv wiwWDwms c`v_© bv _vK‡j, †iwmWzqvj †K¬vwib mivmwi †Wv‡Ri 

AvbycvwZK nq|② cvwb‡Z A¨v‡gvwbqv e¨ZxZ Ab¨vb¨ †K¬vwib LiPKvix c`v_© _vK‡j, †m¸wj Aw·WvBRW nIqvi (cÖvq 0.1 
wg.MÖv./wjUvi †WvR c‡q‡›U) ci †_‡K †iwmWzqvj †K¬vwib mij‡iLvq e„w× cvq|③ cvwb‡Z A¨v‡gvwbqv I Ab¨vb¨ †K¬vwib LiPKvix c`v_© DfqB _vK‡j, Kvh©Ki †K¬vwi‡bkb wbwðZ Ki‡Z †eªK 
c‡q›U Gi †P‡q †ewk cwigvY †K¬vwib †hvM Kiv cÖ‡qvRb nq|

†iwmWzqvj †K¬vwib NbZ¡ Gi jÿ¨gvÎv

Dc‡iv³ we‡køl‡Yi wfwË‡Z mycvwik Kiv nq †h, wd« †iwmWzqvj †K¬vwib Gi NbZ ¡ cvwb cwi‡kvab I weZiY e¨e¯’vi 
cÖwZwU av‡c 0.2 wg.MÖv./wjUvi eRvq ivLv DwPZ| ¸iæZ¡c~Y© wbqš¿Y RvqMv¸wj n‡jv, weZiY U¨vs‡Ki AvDU‡jU, 
Ges †fv³vi U¨vc Kj (Faucet)|

Z‡e, †iwmWzqvj †K¬vwi‡bi NbZ¡ ïaygvÎ cvwbi ¸YMZgvb I wbivcËv iÿvi wb‡ ©̀kK bq, GwU cvwbi Zxe ª M‡ÜiI 
m„wó K‡i|| ZvB K‡ji cvwb‡Z GwU 1.0 wg.MÖv./wjUvi Gi wb‡P ivLv Avek¨K| (we¯ÍvwiZ wbwðZKiY c‡q›U Ges 
wbqš¿Yg~jK e¨e¯’v As‡k e¨vL¨v Kiv n‡q‡Q|)
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7.1.3 †K¬vwi‡bi cÖKvi‡f` Ges †WvwRs hš¿cvwZ 

†K¬vwib GKwU welv³ c`v_©, ZvB GwU AZ¨šÍ mZK©Zvi m‡½ e¨envi Kiv Avek¨K| RxevYy-gy³Ki‡Yi Rb¨ e¨eüZ 
†K¬vwib mvaviYZ wZb Ae ’̄vq cvIqv hvq h_v:- M¨vm, Zij, Ges u̧ov Ae ’̄vq| cÖ‡Z¨K cÖKv‡ii ˆewkó¨ wb‡Pi 
†Uwe‡j (†Uwej 7.2) †`Lv‡bv n‡q‡Q|

†Uwej 7.2 †K¬vwi‡bi wewfbœ Ae¯’vi ˆewkó¨

 AvKvi ‰ewkó¨

M¨vm

GwU 20°C ZvcgvÎvq 0.578 MPa †cÖmv‡i wmwjÛv‡i 100% Cl
2
 

M¨v‡m msi¶Y Kiv nq| Avm‡j, wmwjÛv‡i GwU Zij †K¬vwib wn‡m‡e 
_v‡K| hLb GwU evqygÛjxq Pv‡c wbM©Z nq, ZLb GwU njy` M¨v‡m 
cwiYZ nq, hv GKwU AZ¨šÍ wec¾bK welv³ M¨vm|

Zij

mvaviYZ †mvwWqvg nvB‡cv‡K¬vivBU (NaClO) bv‡g cwiwPZ, GwU 
6-12% Kvh©Ki †K¬vwib nvi Ges D”P pH (>8) mn `ªeY Ae¯’vq cvIqv 
hvq| GwU †Kej AZ¨šÍ welv³B bq, avZzi Rb¨ AZ¨šÍ ¶qKvixI| `xN© 
mgq a‡i msi¶Y Kiv n‡j, Kvh©Ki †K¬vwib nv‡ii cwigvY n«vm cvq|

cvDWvi

cvDWvi AvKv‡i A‡bK ai‡Yi †K¬vwib cvIqv hvq, Z‡e mvaviYZ weøwPs 
cvDWvi [K¨vjwmqvg nvB‡cv‡K¬vivBU Ca(ClO)

2
] e¨envi Kiv nq| 

Kvh©Ki †K¬vwi‡bi cwigv‡Yi nvi 70-80%| pH wbi‡c¶| `xN© mgq 
a‡i msi¶Y Kiv n‡j, Kvh©Ki †K¬vwi‡bi cwigvY n«vm cvq|

7.1.3.1 M¨vm 

†K¬vwib M¨vm mvaviYZ eo ai‡bi cvwb cwi‡kvabvMv‡i (†hgb WASA Gi cø¨v‡›U) e¨eüZ nq| M¨vm Ae¯’vi 
†K¬vwib cÖ‡qv‡Mi c×wZ wPÎ 7.3 Ges wPÎ 7.4 G †`Lv‡bv n‡q‡Q| †K¬vwib M¨vm e¨e¯’v Zij ev u̧ov †K¬vwi‡bi 
Zzjbvq †ewk RwUj| Gi avcmg~n n‡jvt ① †K¬vwib K‡›UBbvi †_‡K M¨vm wbM©Z nq; ② Bfv‡cv‡iUi Gi gva¨‡g 
GwU ev‡®ú iƒcvšÍwiZ nq; ③ f¨vKzqvg †i¸‡jU‡ii gva¨‡g Pvc wbqš¿Y Kiv nq; ④ †K¬vwi‡bUi Øviv †K¬vwib cÖev‡ni 
nvi wbqš¿Y Kiv nq; ⑤, ⑥ cvBcjvB‡bi Bb‡R±i Gi gva¨‡g †K¬vwib cvwb†Z wgwkÖZ nq Ges †K¬vwib IqvUvi 
ˆZwi nq|

wPÎ 7.3: ev¯Íe ¯’vcbv
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SzuwK I wec‡`i mZK©Zv: 

†K¬vwib M¨vm AZ¨šÍ welv³ nIqvq Gi e¨e¯’vcbv K‡Vvifv‡e wbqwš¿Z nIqv Avek¨K| mvgvb¨ wj‡KRI ¸iæZi 
`yN©Ubvi KviY n‡Z cv‡i|

•	 cÖavb SzuwK I wec`mg~n:
	Zxeª welwµqv (Acute poisoning): †K¬vwib M¨vm k¦vm-cÖk¦v‡mi gva¨‡g cÖ‡ek Ki‡j k¦vmh‡š¿i gvivZ¥K 

¶wZ n‡Z cv‡i Ges D”P Nb‡Z ¡ g…Z¨y ch©šÍ NU‡Z cv‡i| GQvovI GwU Z¡K I †Pv‡L gvivZ¥K R¡vjv I 
ivmvqwbK `»Zv (Chemical burns) m„wó K‡i|

	hš¿cvwZi ¶q (Equipment corrosion): †K¬vwib M¨vm cvwbi mv‡_ wewµqv K‡i nvB‡W«v‡K¬vwiK A¨vwmW 
ˆZwi K‡i, hv avZe cvBc ¶q K‡i wj‡KR m„wó Ki‡Z cv‡i|

	Av¸b I we‡ùviY (Fire and Explosion): †K¬vwib M¨vm wb‡R `vn¨ bq, Z‡e GwU wKQy `vn¨ c`v‡_©i m‡½ 
wewµqvq we‡ùviY NUv‡Z cv‡i|

	msi¶Y I cwienb (Storage and Transport): D”PPvc m¤úbœ M¨vm wmwjÛv‡ii ¶wZ ev fvj&f ÎæwUi 
Kvi‡Y wj‡K‡Ri SzuwK _v‡K|

•	 mZK©Zvg~jK e¨e¯’v:
	wbw`©ó msi¶Y GjvKv: †K¬vwib wmwjÛvi memgq evqy PjvPjhy³, ZvcgvÎv wbqwš¿Z ’̄v‡b ivL‡Z n‡e Ges 

cZb †iv‡a (c‡o bv hvq) e¨e¯’v wb‡Z n‡e|

	wjK wW‡UKkb I A¨vjvg ©: M¨vm wjK kbv³Kvix (Gas Leak Detector) Ges A¨vjvg© mshy³ Bgv‡R©wÝ kvU 
Ad fvj&f ’̄vcb Ki‡Z n‡e|

	mvKkb wm‡÷g: `yN©Ubvµ‡g †K¬vwib M¨vm Qwo‡q co‡j Zv evB‡ii w`‡K wbM©gb Kivi Rb¨ mvKkb hš¿ 
¯’vcb Ki‡Z n‡e| Z‡e, wbM©g‡bi mgq Av‡kcv‡ki evwm›`v‡`i `ªæZ mwi‡q †bIqv Riæwi|

	gwiPv aiv cÖwZ‡ivax DcKiY: †K¬vwib cÖwZ‡ivax gvjvgvj Øviv ̂ Zwi hš¿cvwZ I cvBcjvBb e¨envi Ki‡Z n‡e|

	e¨w³MZ myi¶v miÄvg (PPE): c~Y©gy‡Lv gv¯‹, myi¶v †cvkvK, †Møvfm I †mdwU Møvm memgq cÖ¯‘Z ivL‡Z n‡e|

	Riæwi cwiKíbv I gnov: †K¬vwib M¨vm wj‡K‡Ri †¶‡Î Zvr¶wYKfv‡e mwi‡q †bIqv, AewnZKiY I 
cÖwZwµqvi c×wZ ¯úófv‡e wba©viY Ki‡Z n‡e Ges †m¸wji wbqwgZ gnov (Drill) Pvjv‡Z n‡e|

	wk¶v I cÖwk¶Y: Kg©x‡`i Aek¨B †K¬vwib M¨v‡mi SzuwK, wbivc` e¨env‡ii c×wZ Ges Riæwi cwiw¯’wZ‡Z 
cÖwZwµqvi wel‡q cÖwkw¶Z n‡Z n‡e|

7.1.3.2 Zij 

evsjv‡`‡k Zij †K¬vwib Lye †ewk e¨eüZ nq bv| Zij †K¬vwib cÖ‡qvM Ki‡Z Bb‡RKkb cv¤ú e¨envi Kiv nq, 
hv mvaviYZ bb-†gUvwjK (Non-metallic) DcKiY w`‡q ˆZwi, KviY Zij †K¬vwib avZz‡K ¶q K‡i (wPÎ 7.5)| 
mvaviYZ Wvqvd«vg cv¤ú †K¬vwib †WvwRs Gi Rb¨ e¨eüZ nq, KviY Wvqvd«vg cv¤ú wbfz©j wbqš¿Y, w¯’wZkxjZv Ges 
ivmvqwb‡Ki mnbkxjZvi Rb¨ Dc‡hvMx| GB cv‡¤úi †fZ‡i GKwU Wvqvd«vg _v‡K, hvi †÷«v‡Ki cybive„wËi msL¨v 
cwieZ©b K‡i cÖev‡ni nvi wbqš¿Y Kiv hvq|
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wPÎ 7.5: Bb‡RKkb cv¤ú

7.1.3.3 ¸uov/cvDWvi

†QvU AvKv‡ii cvwb cwi‡kvabvMv‡i mvaviYZ weøwPs cvDWvi e¨eüZ nq| GB cvDWvi‡K cÖ_‡g mwjDkb U¨vs‡K 
cvwbi mv‡_ wgwk‡q ª̀eY ˆZwi Kiv nq (wPÎ 7.6), c‡i GwU Bb‡RKkb cv¤ú (wPÎ 7.5) Gi gva¨‡g cvwb‡Z 
cÖ‡qvM Kiv nq|

wPÎ 7.6: weøwPs cvDWv‡ii mwjDkb U¨vsK

7.1.4 †WvR c‡q›Umg~n 

†hme cvwb cwi‡kvabvMv‡i i¨vwcW wd‡ë«kb wm‡÷g e¨eüZ nq hv f‚c„ô¯’ cvwb‡Z fvmgvb KwVb c`v_© AcmviY 
Ges f‚Mf©¯’ cvwb‡Z Av‡m©wbK I Avqib Acmvi‡Yi Rb¨ e¨eüZ nq, †mme cø¨v‡›U mvaviYZ †K¬vwib cÖ‡qv‡Mi 
wZbwU c‡q›U _v‡K h_v:- ① wcÖ-†K¬vwi‡bkb: cwi‡kva‡bi Av‡M cÖ‡qvM Kiv nq| ② B›UviwgwW‡qU †K¬vwi‡bkb: 
†mwW‡g‡›Ukb ev wd‡ë«k‡bi Av‡M cÖ‡qvM Kiv nq| ③ †cv÷-†K¬vwi‡bkb: wd‡ë«k‡bi c‡i cÖ‡qvM Kiv nq (wPÎ 
7.7 G †`Lv‡bv n†q‡Q|)
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† ø̄v wd‡ë«kb wm‡÷g Gi cvwb cwi‡kvabvMv‡ii †¶‡Î ïaygvÎ † ø̄v wd‡ë«kb Gi ci †cv÷-†K¬vwi‡bkb wn‡m‡e 
†K¬vwib cÖ‡qvM Kiv nq|

bjK‚c †_‡K f‚Mf©¯’ cvwbi mivmwi weZiY e¨e¯’vq, †K¬vwib cÖ‡qvM Kiv nq bjK‚c †_‡K cv¤ú Kivi ci Ges 
weZi‡Yi Av‡M, d‡j GwUI †cv÷-†K¬vwi‡bkb wn‡m‡e we‡ewPZ nq|

wPÎ 7.7 †K¬vwib Bb‡RKkb c‡q›Umg~n

7.1.4.1 wcÖ-†K¬vwi‡bkb (i¨vwcW wd‡ëªkb)

wcÖ-†K¬vwi‡bkb Gi g~j D‡Ïk¨ n‡jv †mwW‡g‡›Ukb I wd‡ë«k‡b †kIjv (Algae) MV‡bi cÖwZ‡iva Kiv| GQvovI 
GwU g¨v½vwbR I Avqib Gi Aw·‡Wk‡b mnvqK f‚wgKv iv‡L (hw`I GwU G¨‡ik‡bi mnvqK c×wZ wn‡m‡e 
we‡ewPZ nq), Ges A¨v‡gvwbqv, A¯^vfvweK ¯^v` I MÜ Ges ˆRe c`v_© Acmvi‡Y mnvqZv K‡i| mvaviYfv‡e wcÖ-
†K¬vwi‡bkb Gi †WvR †iU †cv÷-†K¬vwi‡bk‡bi Zzjbvq †ewk nq| Z‡e, Dfq †¶‡ÎB †iwmWzqvj †K¬vwib Gi Kvw•LZ 
NbZ¡ 0.2 wg.MÖv./wjUvi ivLv DwPZ, KviY †K¬vwib cÖ‡qv‡Mi ci `ªæZB wewµqvq AskMÖnY K‡i Ges GwU e¨eüZ 
n‡q hvq (†mKkb 7.1.1 G ewY©Z n†q‡Q)|

Z‡e, hw` wcÖ-†K¬vwib Avqib I Av‡m©wbK mg…× Acwi‡kvwaZ cvwb‡Z G¨‡ik‡bi Av‡MB †hvM Kiv nq, †m‡ÿ‡Î, 
†K¬vwib, Avqib-Aw·‡Wk‡bi wewµqvq e¨eüZ n‡q hvq, hw`I g~j Aw·‡Wkb hš¿ wn‡m‡e Gwi‡qkb KvR Kivi 
K_v| GB Kvi‡Y, †K¬vwib cÖ‡qvM Aek¨B G¨‡ik‡bi cieZ©x av‡c Ki‡Z n‡e|

7.1.4.2 B›UviwgwW‡qU †K¬vwi‡bkb (i¨vwcW wd‡ëªkb)

B›UviwgwW‡qU †K¬vwi‡bk‡bi D‡Ïk¨ n‡jv cvwb cwi‡kvab cÖwµqvi ga¨eZ©x av‡c Dcw¯’Z Kvw�LZ ivmvqwbK 
c`v_©¸wj‡K Aw·WvBR Kiv| GB Kvw•LZ ivmvqwbK c`v_©¸wji g‡a¨ cÖavbZ Avqib, Av‡m©wbK Ges g¨v½vwbR 
AšÍfz©³| †K¬vwib, Avqib I Av‡m©wbK‡K Aw·WvBR K‡i, Avi g¨v½vwbR Gi †¶‡Î GwU †m‡KÛvwi Aw·‡Wkb Gi 
KvR K‡i, hv g¨v½vwbR m¨vÛ wdëvi Gi A‡UvK¨vUvjvBwUK wewµqv‡K Z¡ivwš^Z K‡i|
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7.1.4.3 †cv÷-†K¬vwi‡bkb 

†cv÷-†K¬vwi‡bkb Gi D‡Ïk¨ n‡jv cvwb cwi‡kvab cÖwµqvi †k‡l P‚ovšÍfv‡e cvwbi gvb wbwðZ Kiv| GB av‡c 
cÖ‡qvM Kiv †K¬vwib cvwb‡Z Aewkó †_‡K weZiY †bUIqvvK© Gi gva¨‡g e¨enviKvixi Kj (Faucet) ch©šÍ Dcw¯’Z 
_v‡K, hv‡K †iwmWzqvj †K¬vwib ejv nq| †cv÷-†K¬vwib †WvwRs Ggbfv‡e wba©viY Ki‡Z n‡e hv‡Z e¨enviKvixi 
Kj ch©šÍ †iwmWzqvj †K¬vwib Gi NbZ¡ 0.2-1.0 wg.MÖv./wjUvi Gi g‡a¨ _v‡K| evsjv‡`‡ki Lvevi cvwbi gvb`Û 
Abyhvqx †iwmWzqvj †K¬vwi‡bi gvb`Û 0.2 wg.MÖv./wjUvi| Z‡e, AwZwi³ †iwmWzqvj †K¬vwib cvwb‡Z AcÖxwZKi 
†K¬vwib MÜ m„wó Ki‡Z cv‡i Ges KLbI KLbI ¯̂v‡ ’̄¨i Dci weiƒc cÖfve †dj‡Z cv‡i| AZGe, evsjv‡`‡ki 
gvb`Û Abymv‡i †iwmWzqvj †K¬vwib 0.2 wg.MÖv./wjUvi eRvq ivL‡Z n‡e Ges Kvh ©µg PjvKvjxb GwU‡K 0.2-1.0 
wg.MÖv./wjUvi mxgvi g‡a¨ wbqš¿Y Ki‡Z n‡e| GLv‡b D‡jøL‡hvM¨ †h, †iwmWzqvj †K¬vwib weZiY cvBc I Ifvi‡nW 
U¨vs‡K Dcw¯’Z Avqib, ˆRe c`v_©, Ges Ab¨vb¨ Aw·WvBRW c`v_© Øviv e¨eüZ n‡q hvq, Ges mg‡qi mv‡_ 
mv‡_ GwU ¯̂vfvweKfv‡e wWK‡¤úvR nq| AZGe, e¨enviKvixi K‡ji cvwb‡Z †K¬vwib NbZ¡ wbqwgZ cix¶v Kiv 
AZ¨vek¨K|

7.1.4.4 weZiY cvBcjvB‡b †K¬vwi‡bkb

hw`I cvwb cwi‡kvabvM‡i †K¬vwib cÖ‡qvM Kiv nq, cvBcjvB‡bi g‡a¨ †K¬vwib e¨envi n‡q hvIqvq †iwmWzqvj 
†K¬vwi‡bi cwigvY K‡g hvq (wPÎ 7.8, WU jvB‡bi †iLv MÖvd), Ges †kl K‡j cvwbi gvb`Û 0.2 wgMÖv/wjUvi eRvq 
ivLv bvI n‡Z cv‡i| Ggb †¶‡Î, cø¨v‡›U cÖ‡qvM Kiv †K¬vwi‡bi cwigvY e„w× Kivi c×wZ i‡q‡Q, Z‡e cø¨v‡›Ui 
KvQvKvwQ †K¬vwi‡bi NbZ¡ A‡bK †ewk n‡q hvq, hvi d‡j †K¬vwi‡bi M‡Üi mgm¨v †`Lv w`‡Z cv‡i|

Only
Chlorination
at the plant

Chlorination into
distribution

pipeline

Residual chlorine 
only near the plant Residual chlorine 

keeping far way taps

R
e

si
d

u
a

l 
C

h
lo

ri
n

e
 

(m
g

/l
)

Distance from the plantNear far

 

wPÎ 7.8: weZiY cvB‡c †iwmWzqvj †K¬vwib n«vm cvIqv

GB cwiw¯’wZ‡Z, weZiY cvBcjvB‡bi gvSLv‡b †K¬vwib cÖ‡qvM K‡i †iwmWzqvj †K¬vwib evov‡bvi GKwU c×wZ Av‡Q 
(wPÎ 7.8 †iLv MÖvd Ges wPÎ 7.9)| cÖwZwU we›`y‡Z †iwmWzqvj †K¬vwib cwigvc K‡i m‡e©vËg cÖ‡qvM c‡q›U wba©viY 
Kiv nq| mv¤ú«wZK eQi¸wj‡Z, cvwb weZiY †bUIqvK© we‡køl‡Y †iwmWzqvj †K¬vwi‡bi AvPiY wmgyD‡jU Ki‡Z 
m¶g †cÖÖvMÖvg¸wj e¨envi Kiv n‡”Q|
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Chlorination
Into 

distribution
pipeline

Chlorination

wPÎ 7.9: weZiY cvB‡c †K¬vwi‡bkb 

weZiY cvB‡c †K¬vwi‡bk‡bi ỳBwU cÖ‡qvM c×wZ Av‡Q: 1) weZiY cvBcjvB‡bi gvSLv‡b GKwU wi‡j U¨vsK ’̄vcb, 
Ges 2) mivmwi cvB‡c cÖ‡qvM Kiv| evsjv‡`‡k wi‡j U¨vsK ¯’vcb weij, ZvB c×wZ (2) †ewk e¨eüZ nq| 
†K¬vwib cÖ‡qv‡Mi Rb¨ Wvqvd«vg cv¤ú A_ev bb-cvIqviW cv¤ú e¨envi Kiv nq (wPÎ 7.10 †`Lyb)|
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injection 
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Power
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Flow
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Control
cable Chlorine

tank

Power
cable

Control panel     

†K¬vwib cÖ‡qv‡Mi Rb¨ Wvqvd«vg cv¤ú e¨envi

Chlorine
tank

Strainer

Non-powered injection pump

Distribution line

†K¬vwib cÖ‡qv‡Mi Rb¨ bb-cvIqviW cv¤ú e¨envi 
wPÎ 7.10: weZiY cvB‡c †K¬vwib cÖ‡qvM c×wZ

7.1.4.5 cwigvc

Dc‡iv³fv‡e, cvwbi g‡a¨ †K¬vwi‡bi NbZ¡ cix¶v Kiv LyeB ¸iæZ¡c~Y ©| gvV ch©v‡q cwigvc Kivi mgq wbgœwjwLZ 
welq¸wj j¶¨ ivL‡Z n‡e:

1) †K¬vwi‡bi cwigvc hZ `ªæZ m¤¢e Kiv DwPZ, Av`k©fv‡e bgybv msMÖ‡ni 30 wgwb‡Ui g‡a¨| GwU †K¬vwi‡bi 
ev®úxfeb I ¯̂qswµqfv‡e cwigvc K‡g hvIqvi SzuwK n«vm Ki‡Z mvnvh¨ K‡i;

2) hw` bgybv msMÖ‡ni ¯’vb †_‡K cwigv‡ci ¯’v‡b (j¨ve‡iUwi) cwienb Acwinvh© nq, Zvn‡j bgybv GKwU evqyy-
wmjhy³ cv‡Î msi¶Y Ki‡Z n‡e;
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3) Zvr¶wYK cwigv‡ci cÖ‡qvRbxqZvi Kvi‡Y, j¨ve‡iUwi‡Z cix¶v Kivi cwie‡Z©, gv‡V †U÷ wKU e¨envi Kiv 
nq| †U÷ wKU¸wj fv‡jv Ae ’̄vq i¶Yv‡e¶Y Ki‡Z n‡e| DPD (diethyl-p-p-phenylenediamine) c×wZ 
me‡P‡q mvaviY Ges e¨vcKfv‡e e¨eüZ c×wZ| GwU †iwmWzqvj †K¬vwi‡bi mv‡_ DPD reagent Gi cÖwZwµqvi 
gva¨‡g KvR K‡i, hvi d‡j cvwbi is nvjKv jvj-†e¸wb n‡q hvq| wKU i¶Yv‡e¶Y mnR, K¨vwj‡eªkb Gi 
cÖ‡qvRb †bB, Ges DPD reagent `v‡g m¯Ív|

B‡jK‡U«vW UvBc wKUI †K¬vwib cix¶vi Rb¨ e¨envi Kiv †h‡Z cv‡i, Z‡e GwU B‡jK‡U«v‡Wi K¨vwj‡eªkb I 
i¶Yv‡e¶Y cÖ‡qvRb|

DPD test kit (Lovibond 151600) Electrode type (DKK TOA RC-31P)

7.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

7.2.1 cwiPvjbv w`K

†hLv‡b Lvevi cvwbi K‡j 1.0 wgMÖv/wjUvi-Gi †ewk †K¬vwib e¨envi Kiv mycvwik‡hvM¨ bq, †hLv‡b evsjv‡`‡k 
Lvevi cvwbi gvb`Û Abyhvqx Gi cwigvY 0.2 wgMÖv/wjUvi| d‡j, weZiY e¨e¯’vq wKQy AwZwi³ †K¬vwib _vKv DwPZ 
hv‡Z Zv ˆRe c`v_© Øviv e¨envi nq| myZivs, cvwb mieivn e¨e¯’vi cwiPvjb Kvh©µg PjvKvjxb wKQy wbqwgZ 
ch©‡e¶Y AbymiY Kiv DwPZ:

1) †h‡Kv‡bv ai‡Yi ỳN©Ubv Gov‡Z cÖwZ‡ivag~jK e¨e¯’v MÖnY Kiv;

2) ch©vß cwigvY †K¬vwib gRyZ ivLv, nVvr †K¬vwi‡bi gRyZ bv _vK‡j cwi‡kvab cÖwµqv mvgwqKfv‡e eÜ Kiv;

3) wewfbœ cÖ‡qvM c‡q‡›U cÖ‡qvRb Abyhvqx †K¬vwib †WvwRs cwigvc Kiv;

4) †h mKj c‡q‡›U AwZgvÎvq †K¬vwib LiP nq †m mKj c‡q‡›U †iwmWzqvj †K¬vwib cwigvc Kiv hv‡Z Zv mxgv 
AwZµg bv K‡i;

5) cÖ‡qvR‡b, weZiY jvB‡bi ga¨eZ©x c‡q‡›U †K¬vwib cÖ‡qvM Gi e¨e¯’v Kiv|
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7.2.2 ÎæwU wbY©q

7.2.2.1 wcÖ Ges B›UviwgwW‡qU †K¬vwi‡bkb

1) SzuwK
hLb †kIjvi m„wó nq, †mwW‡g‡›Ukb U¨vs‡Ki Kvh©KvwiZv n«vm cvq Ges wd‡ëªkb evwj eÜ n†q hvq|

2) cÖ‡qvRbxq Z_¨
•	 †mwW‡g‡›Ukb †ewm‡bi Bb‡j‡U †iwmWzqvj †K¬vwib

•	 †mwW‡g‡›Ukb I wd‡ëªkb †ewm‡b †kIjvi Dcw¯’wZ I NUbvi †iKW©

•	 †mwW‡g‡›Ukb I wd‡ëªkb †ewm‡b †kIjv cwi®‹v‡ii †iKW©

3) wbwðZKiY c‡q›U
	†mwW‡g‡›Ukb †ewm‡bi Bb‡j‡U †iwmWzqvj †K¬vwib > 0.2 mg/L

	†kIjvi Dcw¯’wZ ev Abycw¯’wZ

	†mwW‡g‡›Ukb I wd‡ëªkb †ewmb cwi®‹vi Kiv n‡q‡Q wKbv

4) c`‡¶c Ges cÖwZKvig~jK e¨e¯’v
	wcÖ Ges/A_ev BbUviwgwW‡qU †K¬vwib cÖ‡q‡Mi nvi e„w× Kiv hv‡Z †mwW‡g‡›Ukb †ewm‡bi Bb‡j‡U †iwmWzqvj 

†K¬vwib > 0.2 mg/L

	†kIjv cwi®‹vi Kiv

7.2.2.2 †cv÷ †K¬vwi‡bkb

1) SzuwK
hw` †cv÷ †K¬vwi‡bkb ch©vß bv nq Ges Lvevi cvwbi gvb`Û AbymiY bv K‡i, Z‡e cwi‡kvwaZ cvwb‡Z e¨enviKvixi 
K‡j RxevYy †hgb †Kvwjdg© (†UvUvj Kwjdg© I wdKvj Kwjdg©) Aewkó _vK‡Z cv‡i Ges GwU cvwbi gva¨‡g 
†iv‡Mi KviY n‡Z cv‡i| Aci w`‡K, AwZwi³ †cv÷ †K¬vwib †`Iqv n‡j, cvwb e¨enviKvixi U¨vc K‡j †K¬vwi‡bi 
AwcÖq MÜ _vK‡e|

2) cÖ‡qvRbxq Z_¨
cvwb e¨enviKvixi K‡j †iwmWzqvj †K¬vwib (hw` cvwb e¨enviKvixi K‡j cvwbi bgybv cvIqv bv hvq, †m‡ÿ‡Î 
weZiY U¨vsK Gi AvDU‡jU e¨envi Kiv †h‡Z cv‡i)

3) wbwðZKiY c‡q›U
	†iwmWzqvj †K¬vwib 0.2-1.0 mg/L Gi g‡a¨, †hLv‡b 0.2 mg/L n‡jv evsjv‡`‡k Lvevi cvwbi b¨~bZg gvb|

4) c`‡¶c Ges cÖwZKvig~jK e¨e¯’v
	cvwb e¨enviKvixi K‡j (U¨v‡c) †K¬vwi‡bi cwigvY Abyhvqx †K¬vwib cÖ‡qvM nvi wbqš¿Y Kiv (g‡b ivL‡Z n‡e, 

mieivn cÖwµqvq †iwmWzqvj †K¬vwib e¨envi Kiv †h‡Z cv‡i);

	cvwb e¨enviKvixi K‡j wKQz w`b ci ci cvwbi ¸YMZgvb gwbUwis Kiv, †K¬vwi‡bkb ch©vß wKbv †`Lvi Rb¨;
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	hw` weZiY cvBc I U¨vsK cyiv‡bv nq Ges cvwbi `v‡M ev Avqib Øviv `~wlZ nq, Z‡e Zviv †K¬vwib e¨envi 
K‡i| †m‡¶‡Î cwi®‹vi Kiv cÖ‡qvRb;

	†K¬vwib cÖ‡qv‡Mi hš¿wU weKj n‡Z cv‡i| G †¶‡Î, miÄvg mgš^q ev †givgZ Kiv nq|

7.2.2.3 †WvwRs miÄvg

(1) Bb‡RKkb cv¤ú
1) SzuwK
hw` GwU weKj nq, Z‡e †K¬vwib cÖ‡qvM m¤¢e bq|

2) cÖ‡qvRbxq Z_¨
	†K¬vwib †WvwRs c‡q‡›U †K¬vwib `ªeb Gi cÖev‡ni nvi
	cv¤ú e¨envi Kivi mswkøó cÖev‡ni nvi

3) wbwðZKiY c‡q›U
	†K¬vwib †WvwRs c‡q‡›U †K¬vwib `ªeb Gi cÖev‡ni nvi mswkøó cÖev‡ni nvi (wbw`©ó Z_¨) Abyhvqx wK bv;

mvaviYZ †WvwRs c‡q‡›U †d¬v wgUvi _v‡K bv, ZvB GKwU cwigvcK wmwjÛvi I ÷c IqvP w`‡q cÖev‡ni nvi cwigvc 
Kiv nq| cÖev‡ni nvi wbwðZ nIqvi c‡i, cv¤ú Gi †¯úwmwd‡Kkb Abyhvqx †Kwj‡eªkb Kiv nq|

(hw` †WvwRs Kivi h‡š¿ mgm¨v _v‡K, cÖevn nvi †¯úwmwd‡Kkb Abyhvqx n‡e bv| d‡j, wb‡¤œv³ c`‡ÿc I 
cÖwZKv‡ii e¨e¯’v wb‡Z n‡e|)

4) c`‡¶c Ges cÖwZKvig~jK e¨e¯’v
	†WvwRs cvB‡ci eÜ `~i Kiv;
	cv‡¤ú Wvqvdvg © Gi ÿwZ cixÿv Kiv, ÿwZMÖ ’̄ n‡j Wvqvdvg© cwieZ©b Kiv;
	cv‡¤ú wcób k¨vd&U Gi ÿwZ cixÿv Kiv, ÿwZMÖ ’̄ n‡j wcób k¨vd&U cwieZ©b Kiv|

(2) M¨vm Bb‡RKkb miÄvg 
1) SzuwK
 hw` GwU weKj nq, Z‡e †K¬vwib cÖ‡qvM m¤¢e bq|

2) cÖ‡qvRbxq Z_¨
	†K¬vwib M¨vm †WvwRs c‡q‡›U †K¬vwib Gi cÖev‡ni nvi
	mswkøó cÖev‡ni nvi

3) wbwðZKiY c‡q›U
	†K¬vwib M¨vm †WvwRs c‡q‡›U cÖ‡qv‡Mi nvi mswkøó cÖev‡ni nvi (wbw`©ó Z_¨) Abyhvqx wK bv|
cwigvcK…Z cÖev‡ni nvi mswkøó cÖev‡ni nvi (wbw`©ó Z_¨) Abyhvqx wK bv| mvaviYZ M¨vm cvB‡c GKwU †d¬v wgUvi 
mshy³ _v‡K Ges GwU Øviv cÖev‡ni nvi cwigvc Kiv nq| AZci, †K¬vwi‡bUi Abyhvqx GUv †Kwj‡eªU Kiv nq|

(hw` †WvwRs Kivi h‡š¿ mgm¨v _v‡K, Z‡e cÖevn nvi †¯úwmwd‡Kkb Abyhvqx n‡e bv|) 
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4) c`‡¶c Ges cÖwZKvig~jK e¨e¯’v
	†WvwRs cvBc Ly‡j gqjv cwi®‹vi Kiv (†K¬vwib M¨vm e¨e¯’v Gi cvBc cvZjv Ges gqjv Øviv eÜ nq) 

7.3 ¯’vcbvmg~‡ni mgm¨v mgvavb

†Uwej 7.3 n‡jv †K¬vwi‡bkb Gi mgm¨v mgvav‡bi GKwU ZvwjKv| †K¬vwi‡bkb Gi O&M Kg©Kv‡Ûi Rb¨ cÖavbZ 
†iwmWzqvj †K¬vwib cixÿv Kiv| 

†Uwej 7.3 †K¬vwi‡bkb Gi mgm¨v mgvavb

jÿY
(Phenomenon)

KviY
(Causes)

SzuwK (Risk)
e¨e¯’v

(Actions)

†K¬vwib cÖ‡qv‡Mi cwigvY 

†kIjv m„wó
†K¬vwib cÖ‡qvM Kg †`Iqv 
n‡q‡Q

†mwW‡g‡›Ukb Gi 
Kvh©KvwiZv n«vm I wdëvi 
Gi evwj eøK n‡q hvIqvi 
m¤¢vebv Av‡Q

†kIjv cwi®‹vi Ki‡Z n‡e Ges 
wcÖ A_ev B›UviwgwW‡qU c‡q‡›U 
†K¬vwib cÖ‡qv‡Mi nvi evov‡Z n‡e 

cvwb e¨enviKvixi 
U¨vc K‡j †iwmWzqvj 
†K¬vwib Kg 
(0.2g:MÖv:/wj Gi 
Kg cvIqv)

cvwb‡Z †K¬vwib MÖnYKvix 
c`v‡_©i e„w×, †K¬vwib 
cÖ‡qv‡M NvUwZ, mieivn 
cvB‡ci `~lY, Bb‡RKkb 
cv¤ú Lvivc n‡q hvIqv 

RxevYybvkK cÖfve `~e©j 
nIqvi m¤¢vebv Av‡Q

†K¬vwib cÖ‡qv‡Mi nvi evov‡Z n‡e| 
mieivn cvBc cwi®‹vi ev cwieZ©b 
I cv¤ú †givgZ Ki‡Z n‡e

A™¢zZ ¯^v` I 
MÜ (ïay cÖvK-
†mwW‡g‡›Ukb Gi 
†ÿ‡Î) 

Acwi‡kvwaZ cvwb‡Z 
ˆRweK c`v_©, Avqib, 
g¨v½vwbR, BZ¨vw` _vK‡Z 
cv‡i

cvwb e¨enviKvix‡`i M‡Ü 
Amš‘ó nIqv Ges cvwbi 
wbivcËv wb‡q DwØMœ 
nIqvi m¤¢vebv Av‡Q 

KviY mbv³ Ki‡Z n‡e; †K¬vwib 
cÖ‡qv‡Mi nvi e„w× K‡i ¯^v` I MÜ 
`~i Ki‡Z n‡e; ¯^v` ev M‡Üi KviY 
miv‡Z n‡e 

cvwb e¨enviKvixi 
K‡j †K¬vwi‡bi MÜ

†K¬vwib †ewk †`Iqv 
n‡q‡Q

cvwb e¨enviKvix‡`i M‡Ü 
Amš‘ó nIqv Ges cvwbi 
wbivcËv wb‡q DwØMœ 
nIqvi m¤¢vebv Av‡Q| 
†K¬vwi‡bi cwigvY Lye 
†ewk n‡j ¯^v‡¯’i mgm¨v 
n‡Z cv‡i

†cv÷-†K¬vwi‡bkb cÖ‡qv‡Mi nvi 
wbqš¿Y Ki‡Z n‡e; †WvwRs c‡q‡›U 
†WvR Ges cvwb e¨enviKvix‡`i 
K‡j †iwmWzqvj †K¬vwib cwigvc 
K‡i mgš^q Ki‡Z n‡e; cv¤ú ev 
miÄvg †givgZ Ki‡Z n‡e 

†K¬vwib cÖ‡qv‡Mi (Bb‡RKkb) miÄv‡gi e¨_©Zv 

Bb‡RKkb cv¤ú 
Lvivc

cvBc eÜ n‡q‡Q, 
Wvqvd«vg ÿwZMÖ¯’ n‡q‡Q, 
wc÷b k¨vd&U ÿwZMÖ¯’ 
n‡q‡Q †K¬vwib cÖ‡qvM Kg nIqvi 

m¤¢vebv Av‡Q

cv¤ú †givgZ Ki‡Z n‡e

†K¬vwib M¨vm 
Bb‡RKkb miÄvg 
Lvivc

miÄvg eÜ n‡q‡Q miÄvg †givgZ Ki‡Z n‡e 
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7.4 cwi`k©b

†Uwej 7.4 i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’vi Av`k© cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lvq| 

†Uwej 7.4 i¨vwcW m¨vÛ wd‡ëªkb e¨e¯’vi cv‡¤úi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK evwl©K gvb`Û

wcÖ-†K¬vwib cÖ‡qv‡Mi nvi 〇

〇

wbf‚©jZv 
cixÿv

〇

wbf‚©jZv 
cixÿv 

cwiwgZ cwigvY cÖ‡qvM 
Ki‡Z n‡e

†cv÷-†K¬vwib cÖ‡qv‡Mi nvi 〇

〇

wbf‚©jZv 
cixÿv 

〇

wbf‚©jZv 
cixÿv 

cwiwgZ cwigvY cÖ‡qvM 
Ki‡Z n‡e

†mwW‡g‡›Uk‡bi Av‡M †iwmWzqvj 
†K¬vwi‡bi cwigvY 

〇 〇 〇 0.20 wg:MÖv: Gi †ewk

cwi‡kvwaZ cvwbi wiRvif‡qi G 
†iwmWzqvj †K¬vwi‡bi cwigvY 

〇 〇 〇 0.20 wg:MÖv: Gi †ewk

cvwb e¨enviKvix‡`i K‡j 
†iwmWzqvj †K¬vwi‡bi cwigvY 

〇* 〇 〇
0.20 - 1.0 wg: MÖv: Gi 
g‡a¨

gšÍe¨

* Av`k©fv‡e, hZ †ewk m¤¢e Ges hZevi m¤¢e U¨vc Kj cwi`k©b Kiv 
evÃbxq, Z‡We K‡ji wbw`©óKiY Ges cwi`k©b wd«‡Kv‡qwÝ m¤¢ve¨Zvi Dci 
wfwË K‡i wba©viY Kiv DwPZ (Rbej, cvwb cix¶vi miÄvg Ges hvZvqv‡Zi 
†hvM¨)|
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Aa¨vq-8t cvBcjvBb
8.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

GB Aa¨v‡q cvB‡ci DcKiY, ms‡hvM c×wZ Ges ¯’vcbv †KŠkj msµvšÍ †gŠwjK aviYv e¨vL¨v Kiv n‡q‡Q| GLv‡b 
cvBcjvBb ¯’vc‡b Db¥y³ KZ©b (Open-cut) Ges cwiLvwenxb (Trenchless) Dfq cÖKvi c×wZ Av‡jvPbv Kiv 
n‡q‡Q|

GQvovI, wm‡÷‡g cvwbi cÖevn wbqš¿Y Ges w¯’wZkxj Kvh©µg eRvq ivLvi Rb¨ e¨eüZ cÖavb mnvqK DcKiY †hgb 
fvj&f, bb-wiUvb© fvj&f, Gqvi †f›U, Ges IqvUvi wgUvi BZ¨vw` wel‡q eY©bv Kiv n‡q‡Q| G‡`i cÖ‡Z¨KwU cvwb 
mieivn e¨e¯’vi Kvh©Kix I wbivc` cwiPvjbvq AZ¨šÍ ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|

8.1.1 cvB‡ci DcKiY Ges G‡`i ˆewkó¨ 

cvBc ˆZwii Rb¨ wewfbœ ai‡bi DcKiY e¨envi Kiv nq| evsjv‡`‡ki cvwbi mieivn e¨e¯’vq mvaviYZ wb‡gœv³ 
cvuPwU cÖavb DcKiY e¨eüZ nqt

1) cwj-wfbvBj †K¬vivBW (PVC); 

2) nvB-†WbwmwU cwj-Bw_wjb (HDPE); 

3) WvKUvBj Avqib (DI); 

4) M¨vjfvbvBRW Avqib (GI); 

5) A¨vm‡e÷m wm‡g›U (AC), (hv eZ©gv‡b ¯^v‡¯’¨i SzuwKi Kvi‡Y bZzb ¯’vcbvq e¨eüZ nq bv)|

Gi evB‡i wKQy we‡kl †¶‡Î †jW, Kcvi, †÷Bb‡jm w÷j, KswµU Ges wmivwgK BZ¨vw` DcKiY e¨eüZ n‡Z 
cv‡i, Z‡e G¸wj †cŠimfv ev †cŠimfvi cvwbi mieivn e¨e¯’vi Rb¨ mvaviYZ gvb`Û bq| GB Aa¨v‡q Dc‡iv³ 
cvuPwU cÖavb DcKi‡Yi msw¶ß ch©v‡jvPbv cÖ`vb Kiv n‡q‡Q, †h¸wj cvwb mieivn e¨e¯’vi cvBc wn‡m‡e eZ©gv‡b 
evsjv‡`‡k e¨eüZ n‡”Q ev AZx‡Z e¨eüZ n‡q‡Q|

8.1.1.1 wcwfwm (PVC)

wcwfwm (Polyvinyl Chloride) n‡jv GKwU K…wÎg cwjgvi hv †K¬v‡ivBw_wjb Gi cwjgvivB‡Rkb cÖwµqvq cÖ¯‘Z Kiv 
nq| Gi g~j KvuPvgvj n‡jv †c‡U«vwjqvg Ges jeY| w÷j cvBc Gi Zzjbvq wcwfwm A‡bK nvjKv, ivmvqwbKfv‡e 
AwaK cÖwZ‡ivax Ges ¯’vcb Kiv mnR| Z‡e Gi wKQy mxgve×Zv i‡q‡Q, †hgbt

1) Kg AvNvZ mnbkxjZv, 2) D”P ZvcgvÎvq `ye©j Kg©¶gZv, I 3) AwZ‡e¸wb iwk¥ Øviv mn‡R ¶qcÖvß nIqv|

wcwfwm cvB‡ci mvaviY ms‡hvM (Jointing) c×wZmg~n wbgœiƒct

- TS Joint (Tapered Solvent Joint): GB c×wZ‡Z cvB‡ci miæ cÖvšÍwU m‡K‡U cÖ‡ek Kwi‡q mj‡f›U 
wm‡g›U w`‡q eÜb ˆZwi Kiv nq|

- RR Joint (Rubber Ring Joint): GB c×wZ‡Z m‡K‡Ui g‡a¨ GKwU ivevi wis cÖ‡ek Kwi‡q bgbxq 
ms‡hvM (Flexible connection) ˆZwi Kiv nq, hv cvwb‡ivax wmj wbwðZ K‡i|
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GQvovI wKQy †gKvwbK¨vj R‡q›U cvIqv hvq, Z‡e G¸wji e¨envi Zzjbvg~jKfv‡e mxwgZ| evsjv‡`‡k mvaviYZ 
cvwb mieivn cvBc-G RR Joint †ewk e¨eüZ nq| wPÎ 8.1 (G) Ges wPÎ 8.1 (we)-†Z wcwfwm cvB‡ci AvK…wZ 
Ges wbg©vY Ae¯’v †`Lv‡bv n‡q‡Q|

PVC pipe & �ttings Under installation of PVC pipe

Installation of PVC pipe Φ750 PVC pipe

wPÎ 8.2: wcwfwm cvBc

Scan the QR code to watch an installation video of RR connection.
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8.1.1.2 GBP wW wc B (HDPE)

GBP wW wc B (High Density Poly-Ethylene) n‡jv Ggb GKwU DcKiY hv b¨vd_v bvgK †c‡U«vwjqvgRvZ c`v‡_©i 
_vg©vj µ¨vwKs cÖwµqvi gva¨‡g cÖvß Bw_wjb M¨vm‡K cwjgvivB‡Rkb K‡i ˆZwi Kiv nq| GBP-wW-wc-B cvBc wc-
wf-wm Gi Zzjbvq nvjKv, KviY GwU g~jZ Kve©b (C) Ges nvB‡W«v‡Rb (H) Dcv`v‡b MwVZ| Gi ˆewkó¨ wc-wf-wm 
Gi mv‡_ A‡bKUv wgj i‡q‡Q| GBP-wW-wc-B cvB‡ci AwaKvsk ms‡hvM wdDkb ewÛs c×wZ‡Z m¤úbœ nq, hw`I 
wKQy †¶‡Î †gKvwbK¨vj ewÛs e¨eüZ nq|

(1) EF (Electro-Fusion) Joint: GB c×wZ‡Z m‡KU ev wdwUs Gi †fZ‡i GKwU B‡jKwU«K wnUvi ¯’vcb Kiv 
_v‡K| evB‡ii w`K †_‡K we`y¨r cÖ‡qvM Ki‡j wnUviwU Mig nq Ges cvBc I m‡KU GKmv‡_ M‡j hvq| wnUviwU 
wdwUs Gi wfZ‡i _v‡K weavq GB ai‡bi wdwUs Zzjbvg~jKfv‡e e¨qeûj| Z‡e ¯’vcb cÖwµqv mnR I wbf©i‡hvM¨|

wPÎ 8.3: GBP wW wc B BGd (B‡jK‡Uªv wdDkb) ms‡hvM

(2) BF (Butt-Fusion) Joint: GB c×wZ‡Z cvB‡ci Dfq cÖvšÍ‡K Mig †cøU e¨envi K‡i Mig Kiv nq Ges Zvici 
Pvc w`‡q hy³ Kiv nq| GB c×wZ‡Z Avjv`v wdwUs cÖ‡qvRb nq bv, d‡j LiP Zzjbvg~jKfv‡e Kg| Z‡e cvB‡ci 
†fZ‡i GKwU d¬¨vÄ ˆZwi nq, hvi d‡j Pv‡ci ¶wZ wKQyUv e„w× cvq|

wPÎ 8.4: GBP wW wc B wed (evU wdDkb) R‡q‡›Ui c×wZ

Before pipe connction
Heating the pipes
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Connecting the pipe

Bad example of the connection

wPÎ 8.5: GBP wW wc B wed (evU wdDkb) R‡q›U

8.1.1.3 WvKUvBj

WvKUvBj Kv÷ Avqib, ms‡¶‡c (Ductile Iron (DI) bv‡g cwiwPZ, GKwU we‡kl ai‡bi †jvnv hv MwjZ †jvnv-Gi 
g‡a¨ magnesium (Mg), cerium (Ce) Ges Ab¨vb¨ rare earth elements (RE) †hvM Kivi gva¨‡g cÖ¯‘Z Kiv 
nq| GB cÖwµqvq †jvnvi Af¨šÍ‡i †MvjvKvi MÖvdvBU MVb nq, hv Dcv`v‡bi kw³ Ges bgbxqZv (ductility) DfqB 
D‡jøL‡hvM¨fv‡e e„w× K‡i|

w÷j cvBc -Gi Zzjbvq WvKUvBj Kv÷ Avqib cvBc †ewk ¶q cÖwZ‡ivax, †UKmB Ges AvNvZ mnbkxj| Z‡e 
Gi wKQy mxgve×Zv i‡q‡Q, GwU wc-wf-wm, GBP-wW-wc-B, ev w÷j cvBc-Gi Zzjbvq fvix Ges e¨qeûj| Gi 
IRb †ewk nIqvq ¯’vcb KvRI Zzjbvg~jKfv‡e KwVb nq|

WvKUvBj Avqib cvBc mvaviYZ I‡qwìs Øviv mshy³ Kiv nq bv| Gi cwie‡Z© wewfbœ ms‡hvM c×wZ e¨envi Kiv 
nq, hvi g‡a¨ cyk-Ab R‡q›U evsjv‡`‡k me‡P‡q mvaviYfv‡e e¨eüZ|

mvaviY ms‡hvM c×wZ:

(1) cyk-Ab R‡q›U: cvB‡c M¨vm‡KU jvwM‡q jyweª‡K›U e¨envi K‡i Ab¨ cvBc cÖ‡ek Kiv‡bv nq, hv‡Z 
cvwb‡ivax ms‡hvM ˆZwi nq;

(2) †gKvwbK¨vj R‡q›U: GKwU M¨vm‡KU e¨eüZ K‡i †evë I bvU Øviv UvBU K‡i mshy³ Kiv nq;

(3) d¬¨vÄ R‡q›U: cvB‡ci Dfq cÖv‡šÍ d¬¨vÄ ewm‡q †evë Øviv G‡K Ac‡ii mv‡_ mshy³ Kiv nq;

(4) †kvìvi R‡q›U: ỳwU cvBc‡K hy³ K‡i GKwU K¬¨vw¤ús w ø̄f (clamping sleeve) w`‡q wN‡i k³fv‡e †evë 
Øviv AvUKv‡bv nq| GB c×wZ mvaviYZ wjK †givgZ Kv‡R e¨eüZ nq|

Scan the QR code to watch an installation video of RR connection.
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(1) Push on joint (2) Mechanical joint

(3) Flange joint (4) Shoulder joint

wPÎ 8.6: WvKUvBj cvBc ms‡hvM c×wZ

8.1.1.4 M¨vjfvbvBRW Avqib (GI) 

wR AvB cvBc HwZn¨MZfv‡e cvwb mieivn e¨e¯’vq eûj e¨eüZ GKwU cvBc DcKiY| GB cvB‡ci Dc‡i wRsK-
Gi GKwU cÖ‡jc †`Iqv _v‡K, hv cvBc‡K ¶q †_‡K myi¶v cÖ`vb K‡i| Z‡e ¶q cÖeY gvwU (corrosive soil) 
-Gi wb‡P wR AvB cvB‡ci †UKmB ¶gZv mxwgZ, d‡j GwU eZ©gv‡b f‚Mf©¯’ ev gvwUi wb‡Pi cvBcjvBb (buried 

pipeline) wn‡m‡e e¨env‡ii Rb¨ Dchy³ bq| wR AvB cvBc mvaviYZ †h mKj †¶‡Î e¨eüZ nq Zv n‡jv 1) 
IqvUvi cvBc weªR, 2) †Lvjv ev `„k¨gvb As†k, Ges 3) Af¨šÍixY cvBc ms‡hvM| 

mvaviY ms‡hvM c×wZ:

¯Œy ms‡hvM: GB c×wZ‡Z cvB‡ci cÖv‡šÍ †gBj †_ªW KvUv nq Ges †mwU wd‡gBj †_ªWhy³ wdwUs-Gi mv‡_ †_«W †Uc 
e¨envi K‡i mshy³ Kiv nq|

wPÎ 8.7: ¯Œz ms‡hvM
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wKQy †¶‡Î I‡qwìs Ges d¬¨vÄ ms‡hvM c×wZI e¨eüZ n‡Z cv‡i, Z‡e †QvU e¨v‡mi cvB‡ci †¶‡Î ¯Œz ms‡hvM 
me‡P‡q mvaviY I cÖPwjZ c×wZ|

Insert pipe

Welding

Welding

Join pipes together

wPÎ 8.8: I‡qwìs ms‡hvM

wPÎ 8.9: d¬¨vÄ ms‡hvM

8.1.1.5 A¨vm‡e÷m wm‡g›U cvBc (AC)

A¨vm‡e÷m wm‡g›U (AC) cvBc eZ©gv‡b AwaKvsk †`‡k wbwl×, KviY GwU ¸iæZi ¯^v¯’¨SzuwK m„wó K‡i|

A¨vm‡e÷m dvBevi k¦v‡mi gva¨‡g kix‡i cÖ‡ek Ki‡j Zv dzmdzm-G Rgv nq Ges `xN©‡gqv‡` dzmdz‡mi K¨vÝvi 
I Ab¨vb¨ k¦vmh‡š¿i †ivM-Gi SzuwK D‡jøL‡hvM¨fv‡e e„w× K‡i|

evsjv‡`‡k eZ©gv‡b bZzb cvwb mieivn cÖK‡í A¨vm‡e÷m wm‡g›U (AC) cvBc e¨envi Kiv nq bv| Z‡e AZx‡Z 
GB cvBc e¨vcKfv‡e e¨eüZ n‡q‡Q, d‡j GL‡bv A‡bK cy‡iv‡bv A¨vm‡e÷m wm‡g›U (AC) cvBc jvBb Kvh©Ki 
Ae¯’vq i‡q‡Q| Rb¯^v¯’¨ myi¶v I `xN©‡gqvw` SzuwK Kgv‡bvi Rb¨, †hLv‡bB m¤¢e, we`¨gvb A¨vm‡e÷m cvBc-
¸wj‡K AMÖvwaKv‡ii wfwË‡Z cwieZ©b Kiv DwPZ|

¯^v¯’¨SzuwK QvovI, AC cvBc hvwš¿Kfv‡e f½yi Ges AvNvZ jvM‡j mn‡RB dvUj I wj‡KR †`Lv †`q|

GB Kvi‡Y A¨vm‡e÷m wm‡g›U (AC) cvBc GLb Avi cvwb mieivn e¨e¯’vi Rb¨ Dchy³ bq|
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wPÎ 8.10: ÿqcÖvß A¨vm‡e÷m cvBc

8.1.1.6 mvims‡ÿc

†Uwej 8.1 G cÖwZwU cvB‡ci DcKi‡Yi ˆewkó¨ ms‡ÿ‡c †`Lv‡bv n‡q‡Q|

†Uwej 8.1 G cÖwZwU cvB‡ci ˆewkó¨

cvB‡ci DcKib myweav Amyweav

wc wf wm

	 nvjKv IRb
	 ¯’vcb Kiv mnR
	 Nl©YRwbZ ÿq Kg
	 ¶q-cÖwZ‡ivax

	AvNvZRwbZ ¶wZi Rb¨ SzuwKc~Y©
	Zvc Ges AwZ‡e¸bx iwk¥i cÖwZ 

ms‡e`bkxj
	†b‡MwUf Pv‡c `ye©j

GBP wW wc B

	 nvjKv IRb
	 ¯’vcb Kiv mnR
	 bgbxq (mn‡R euvKv nq)
	 Nl©YRwbZ ÿq Kg
	 ¶q-cÖwZ‡ivax

	AvNvZRwbZ SzuwKc~Y©
	Zvc Ges AwZ‡e¸bx iwk¥i cÖwZ 

ms‡e`bkxj
	ms‡hv‡Mi Rb¨ we‡kl ai‡bi 

miÄvg cÖ‡qvRb 
	†b‡MwUf Pv‡c `ye©j

WvKUvBj

	 AvNv‡Zi Rb¨ kw³kvjx
	 Zvc Ges AwZ‡e¸bx iwk¥i cÖwZ 

kw³kvjx
	 ¶q-cÖwZ‡ivax
	 D”P ¯’vwqZ¡

	Lye fvix
	e¨qeûj
	¯’vcb KvR KwVb

M¨vjfvbvBRW w÷j

	 AvNv‡Zi Rb¨ kw³kvjx
	 Zvc Ges AwZ‡e¸bx iwk¥i cÖwZ 

kw³kvjx
	 ¯’vcb Kiv mnR

	fvix
	¶‡qi Rb¨ `ye©j

A¨vm‡e÷m
	GwU m¯Ív wQj 	e¨env‡ii Rb¨ wbwl×

	f½yi Ges dvUj cÖeY

8.1.1.7 wewfbœ cÖKvi cvBc ms‡hvM
wewfbœ cÖKvi cvBc ms‡hvM mvaviYZ †gKvwbK¨vj R‡q›U A_ev d¬¨vÄ R‡q›U c×wZ‡Z m¤úbœ Kiv nq|

GB `ywU ms‡hv‡Mi aiY wPÎ 8.11 Ges wPÎ 8.12-†Z †`Lv‡bv n‡q‡Q|
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wPÎ 8.11: wewfbœ cvB‡ci †gKvwbK¨vj R‡q›U

HDPE PVC Ductile Steel

wPÎ 8.12: cÖwZwU cvB‡ci d¬¨vÄ R‡q›U 

8.1.1.8 eøvÂ m¨vWj (Blanch Saddle)

eøvÂ m¨vWj n‡jv Ggb GKwU wdwUs, hv e¨envi Kiv nq cÖevngvb cvwbi weZiY cvBc jvBb †_‡K kvLv jvB‡bi 
gva¨‡g evwoi ms‡hvM †bIqvi Rb¨| [hLb cÖavb cvBcwU HDPE ev PVC w`‡q ˆZwi nq, ZLb cvB‡c mivmwi 
†_«W KvUv m¤¢e nq bv| GB †¶‡Î eøvÂ m¨vWj e¨envi K‡i cvB‡c kvLv ms‡hvM †bIqv nq|] GB c×wZwU wPÎ 
8.13 †Z †`Lv‡bv n‡q‡Q|

avc-1: we`¨gvb cvBc ②-G fvj&f ③-mn m¨vWj ① Ges wW«j †gwkb ④ ¯’vcb Kiæb|

avc-2: Acv‡ikb n¨v‡Ûj ⑧ Nyiv‡j k¨vdU ⑥ †ei n‡q Avm‡e, Ges Gi AMÖfv‡M _vKv wW«j weU ⑤ I cvBc 
KvUvi ⑦ Øviv we`¨gvb cvBc ②-G wQ`ª ˆZwi n‡e|

avc-3: Acv‡ikb n¨v‡Ûj ⑧ wecixZ w`‡K Nywi‡q wW«j weU ⑥ I cvBc KvUvi ⑦-†K cvBc wPc ⑨-mn †ei 
Kiæb| Gici fvj&f ③ eÜ Kiæb|

avc-4: wW«j †gwkb ④ AcmviY K‡i bZzb cvBc ⑩ ¯’vcb Kiæb|

avc-1

④Drilling
machine

③Valve (open)

①Saddle

②Existing pipe

avc-2

⑤Pilot
drill bit

⑦Pipe cutter

⑥Shaft ⑧Operation
handle

avc-3
③Valve (close)

⑨Pipe chip

avc-4

⑩Connection 
new pipe

 wPÎ 8.13: cÖevngvb cvwbi weZiY cvBc n‡Z eøvÂ m¨vWj ms‡hv‡Mi c×wZ
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wPÎ 8.14 G eøvÂ m¨vWj I wQ`ª Kivi hš¿ †`Lv‡bv n‡q‡Q|

 
Saddle branch

Pilot
drill bit

Pipe
cutter

Operation 
handle

Drilling machine

wPÎ 8.14: eøvÂ m¨vWj I wWªwjs †gwk‡bi Qwe

8.1.2 mn‡hvMx DcKiY (fvj&f, bb wiUvb© fvj&f, Gqvi †f›U fvj&f, IqvUvi wgUvi, †cÖmvi †MR)

8.1.2.1 fvj&f

cvwb mieivn e¨e¯’vq cÖavbZ e¨eüZ fvj&fmg~n wPÎ 8.15-G †`Lv‡bv n‡q‡Q| ej fvj&f Ges ¯ø yyyBm fvj&f 
(Sluice Valve) Øviv cÖev‡ni nvi wbqš¿Y Kiv hvq bv; G¸wj m¤ú~Y© †Lvjv ev m¤ú~Y © eÜ Ae¯’vq cwiPvjbv Kiv 
DwPZ| gvSvgvwS Ae¯’vq cwiPvjbv Ki‡j cÖevn N~Y©qgvb (Turbulent) I Aw¯’wZkxj nq| evUvid¬vB fvj&f Ges 
†MÖvf fvj&f (Glove Valve) Øviv cÖev‡ni nvi wbqš¿Y Kiv m¤¢e, Z‡e Kg cÖevn nv‡i †m¸wj Aw¯’wZkxj n‡q c‡o| 
evsjv‡`‡k weZiY †bUIqv‡K© mvaviYZ ¯ø yyBm fvj&f I evUvid¬vB fvj&f me‡P‡q †ewk e¨eüZ nq, Ges ej fvj&f 
e¨envi Kiv nq M„n¯’vjx ms‡hv‡M| †MÖvf fvj&f mvaviYZ e¨eüZ nq †hLv‡b †_«vUwjs (Throttling) cÖ‡qvRb nq, 
hw`I G‡Z †nW jm †ewk nq|

Grove valve Ball valve Gate valve Butterfly valve

Flow rate adjustment possible not possible not possible possible

Head loss big very small small small

Space very big big big small

Range of temperature wide narrow wide very narrow

Range of pressure wide narrow wide very narrow

Items

Fig 1-14 Structure and prperty of each valve

wPÎ 8.15: cÖwZwU fvj&f Gi MVb I ˆewkó¨
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8.1.2.2 bb wiUvY©© fvj&f 

bb wiUvY©© fvj&f (NRV) cvBcjvB‡b wecixZ w`‡Ki cÖevn (Backflow) cÖwZ‡iv‡ai Rb¨ ¯’vcb Kiv nq| Gi MVb 
wPÎ 8.16-G †`Lv‡bv n‡q‡Q| Gi wZbwU aiY Av‡Q h_v:-1) myBs UvBc, 2) w¯ú«s UvBc I 3). I‡qdvi UvBc 
(Wafer Type)| myBs UvBc †Kej Abyf‚wgK (Horizontal) ev wbP †_‡K Dc‡ii w`‡K (Down-to-Up) w`‡KB 
’̄vcb Kiv hvq| Ab¨w`‡K w¯ú«s UvBc Djø¤̂ (Vertical) I Abyf‚wgK- Dfq w`‡KB KvR K‡i, Z‡e G‡Z Pvc 

cZb (Pressure Drop) Zzjbvg~jK †ewk nq| I‡qdvi UvBc †h‡Kv‡bv w`‡KB Kvh©Ki, Ges Gi ˆewkó¨ n‡jv 
GwU nvjKv-cvZjv I Kgc¨v± (Compact), d‡j GwU msKxY© ¯’v‡b ¯’vc‡bi Rb¨ Dc‡hvMx| evsjv‡`‡k †cŠimfv 
ch©v‡qi cvw¤ús wm‡÷‡g mvaviYZ myBs UvBc bb wiUvY © fvj&f e¨eüZ nq, Avi †QvU ev Djø¤̂ cvBcjvB‡b, †hLv‡b 
e¨vK‡d¬v wbqš¿Y AZ¨šÍ ¸iæZ¡c~Y©, †mLv‡b w¯ú«s UvBc fvj&f e¨envi Kiv nq|

Flowing Stop

Swing
seat

Swing type

Flowing Stop

Spring type

Flowing Stop

Wafer type”

Advantage: Less friction 

loss, Simple structure and 

easy to maintain

Advantage: Effective to 
prevent from water hammer

Advantage: Easy to install 

in tight spaces

Disadvantage: Valve body 

can be heavy or large 

Disadvantage: High friction 

loss, costly

Disadvantage: Not suitable 

with skewed flow, durability 
is relatively lower

wPÎ 8.16: bb wiUvY© fvj&f Gi MVb

dzU fvj&f Gi Kvh©KvwiZv bb wiUvY© fvj&‡fi gZbB| GB fvj&f ’̄vcb Kiv nq hLb cv¤ú mvKkb wjdU Gi 
AvIZvq _v‡K| Gi KvR n‡jv cv¤ú Pvjy nIqvi mgq mvKkb cvB‡c cvwb fwZ © K‡i ivLv hv‡Z cv¤ú gm„Yfv‡e 
Pvjy nq| (hw` mvKkb cvB‡c cvwb bv _v‡K, Z‡e cv¤ú Pvjy _vK‡jI cvwb Uvb‡e bv)|

 

Swing
seat

 

PumpSuction
pipe

wPÎ 8.17: dzU fvj&f Gi MVb I ¯’vc‡bi RvqMv
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8.1.2.3 Gqvi †f›U fvj&f 

Gqvi †f›U fvj&f Gi KvR n‡jv cvBcjvB‡bi Af¨šÍ‡i R‡g _vKv evZvm wb®‹vkb Kiv Ges †b‡MwUf †cÖmvi n‡j 
evZvm‡K wfZ‡i cÖ‡ek Ki‡Z †`Iqv| Gi Kvh©cÖYvjx wPÎ 8.18-G †`Lv‡bv n‡q‡Q| mvaviYZ cvBcjvB‡bi DuPz 
(Convex) ¯’v‡b GwU ¯’vcb Kiv nq (wPÎ 8.18-G cÖ`wk©Z)|

1) cvBcjvB‡b evZvm bv _vK‡j ej Dc‡ii w`‡K Ae¯’vb K‡i Ges cvBc eÜ _v‡K;

2) Aí cwigvY evZvm Rg‡j ej wKQyUv wb‡P †b‡g evZvm †ei n‡Z †`q;

3) †ewk cwigvY evZvm Rg‡j ej AviI wb‡P †b‡g wecyj cwigvY evZvm wb®‹vkb K‡i;

4) cvB‡ci wfZ‡i †b‡MwUf †cÖmvi n‡j ej wb‡P †b‡g wM‡q evB‡ii evZvm wfZ‡i cÖ‡ek Ki‡Z †`q|

Ball

wPÎ 8.18: Gqvi †f›U fvj&f Gi Kvh©cÖYvjx

8.1.2.4 IqvkAvDU fvj&f 

IqvkAvDU fvj&f, hv‡K †W«Bb fvj&fI ejv nq- GwU Ggb GKwU ¯’vcbv hv cvBcjvB‡bi wbPz cÖv‡šÍ (wPÎ 8.19-G 
†`Lv‡bv n‡q‡Q) ¯’vcb Kiv nq, cvB‡ci wfZ‡i R‡g _vKv cwj (Sediment) I Kv`vgvwU (Sludge) wb®‹vk‡bi 
Rb¨| GwU GKwU ¯ø yyBm fvj&f Øviv MwVZ, hv cvwb wb®‹vk‡bi Rb¨ e¨eüZ nq Ges GwU GKwU mshy³ cvB‡ci 
gva¨‡g †W«‡bR P¨v‡b‡j cvwb †ei K‡i †`q| GB KvRwU mvaviYZ erm‡i GKevi Kiv nq|

Kvh©Ki cvBc cwi®‹v‡ii Rb¨ GKev‡i †ewk cwigvY cvwb wb®‹vkb Ki‡Z nq; ZvB IqvkAvDU fvj&f mvaviYZ Ggb 
¯’v‡b ¯’vcb Kiv nq †hLv‡b wbivc‡` cvwb Qvovi e¨e¯’v Av‡Q, †hgb †Kv‡bv bvjv ev eo †W«‡bR M‡Z©|

wPÎ 8.19: cvwbi jvB‡b IqvkAvDU fvj&f
 ¯’vc‡bi c‡q‡›Ui D`vniY

wPÎ 8.20: IqvkAvDU myweavi MV‡bi D`vniY
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8.1.2.5 IqvUvi wgUvi

cÖevn cwigvc h‡š¿i g‡a¨ †fbPzwi (Venturi), Awiwdm (Orifice), B‡j‡±«vg¨vM‡bwUK (Electromagnetic), Ges 
Avë«vmwbK (Ultrasonic) UvBc wgUvi AšÍf‚©³| evsjv‡`‡ki †cŠi cvwb mieivn e¨e¯’vq 150 wgwg-i †ewk e¨v‡mi 
cvB‡cI mvaviYZ †gKvwbK¨vj †d¬v wgUvi e¨eüZ nq| M„n¯’vjx ms‡hv‡M mPivPi †gKvwbK¨vj UvievBb wgUvi 
e¨eüZ nq, Avi D”P cÖevn (High-Flow) evé jvB‡b B‡j‡±«vg¨vM‡bwUK wgUvi e¨eüZ nq|

†gKvwbK¨vj wgUvi `ywU fv‡M wef³: 1) fwjD‡gwU«K wgUvi (Volumetric Meter) – D”P wbfz©jZv m¤úbœ wKš‘ 
Zzjbvg~jKfv‡e f½yi| 2) UvievBb wgUvi (Turbine Meter) †ewk k³mg_© Ges e¨vcKfv‡e e¨eüZ|

wPÎ 8.21-G †`Lv‡bv Abyhvqx, cvwbi cÖev‡n GKwU B‡¤úji (Impeller) cÖev‡ni nv‡ii AbycvZ Abyhvqx †Nv‡i| 
GB N~Y©b wMqv‡ii gva¨‡g †d¬v KvD›Uv‡i (cÖevn MYbvKvix) cvVv‡bv nq| Z‡e Kg cÖevn nv‡i wgUv‡ii wbfz©jZv 
n«vm cvq|

IqvUvi wgUv‡ii AviI we¯ÍvwiZ Kvh©cÖYvjx 12.1.1.1 avivq D‡jøL Kiv n‡q‡Q|

wPÎ 8.21: †gKvwbK¨vj UvievBb wgUvi Gi MVb

mwVK Pvwn`v wbiƒcY Ges bb-†iwfwbD IqvUvi (NRW) wbqš¿‡Y, Drcv`b I weZiY jvB‡bi cÖavb c‡q‡›U evé 
wgUvi ’̄vcb Kiv cÖ‡qvRb| wgUv‡ii wewfbœ welq m¤ú‡K © eY©bv i‡q‡Q g¨vbyqv‡ji 12.1.1 As‡k|

wgUv‡ii h_v_©Zv eRvq ivL‡Z K¨vwj‡eªkb, wmj Kiv I wbqwgZ cwi`k©b AZ¨šÍ ¸iæZ¡c~Y©, G wel‡q we¯ÍvwiZ 
cwiwkó-5 G †`Iqv Av‡Q|

8.1.2.6 †cÖkvi †MR 

Wvqvd«vg (Diaphragm), †e‡jvm (Bellows), Ges wWdv‡ibwkqvj †cÖkvi †MRmn wewfbœ ai‡bi †cÖkvi †MR i‡q‡Q, 
Z‡e evsjv‡`‡k me©vwaK e¨eüZ nq eW©b UvBc (Bourdon Type) †cÖkvi †MR| Gi MVb wPÎ 8.22-G †`Lv‡bv 
n‡q‡Q| Pvc cÖ‡qvM n‡j eW©b wUDe weK…Z nq Ges †m±i I wcwbq‡bi gva¨‡g GKwU wb‡`©kK m~P‡K (Pointer) 
Pvc Gi gvb cÖ`k©b K‡i| GB †MR mvaviYZ cv‡¤úi mvKkb I wWmPvR© jvB‡b ’̄vcb Kiv nq cv‡¤úi Kg©¶gZv 
hvPvB Kivi Rb¨| mvKkb jvB‡bi †MRwU Aek¨B K¤úvDÛ †MR (Compound Gauge) n‡Z n‡e, hv cwRwUf 
I †b‡MwUf Dfq Pvc gvc‡Z m¶g| weZiY cvBc †bUIqv‡K© cvwbi Pv‡ci Ae¯’v ch©‡e¶‡Yi Rb¨I †cÖkvi †MR 
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e¨eüZ nq| cvBcevwnZ cvwb mieivn e¨e¯’vq cv¤ú †÷kb, D”P Rjvavi Ges weZiY †gB‡bi ¸iæZ¡c~Y© ¯’v‡b 
†cÖkvi †MR ¯’vcb Ki‡Z nq, hv‡Z Pv‡ci cwieZ©b ch©‡eÿY K‡i cvBc †d‡U hvIqv ev †b‡MwUf †cÖmvi †Rvb 
cÖwZ‡iva Kiv hvq|

Displace-
ment

Pressure

kPa

Compound
Gage

wPÎ 8.22: †cÖkvi †M‡Ri MVb 

8.1.3 ¯’vcb (Installation)

8.1.3.1 Db¥y³ Lbb c×wZ‡Z f‚Mf©¯’ (gvwUPvcv) cvBcjvBb ¯’vcb

mKj cvBcjvBb wPÎ 8.23-G cÖ`wk©Z cwiLv Lbb I ¯Íi web¨vm gvb`Û AbymiY K‡i ¯’vcb Ki‡Z n‡e| cvB‡ci 
Dci †_‡K Kgc‡¶ 1000 wgwg e¨vKwdj _vK‡Z n‡e| evjyi †ewWs (FM = 0.8) cvB‡ci wb‡P 150 wgwg Ges 
cvB‡ci Dc‡iI 150 wgwg w`‡Z n‡e, hv cvBcwU‡K m¤ú~Y©fv‡e Ave„Z K‡i ¯Íi AvKv‡i K¤ú¨v± Ki‡Z n‡e| 
Dc‡ii e¨vKwdwjs LbbK…Z gvwU w`‡q 150 wgwg K‡i ¯Í‡i ̄ Í‡i K¤ú¨v± K‡i w`‡Z n‡e| Dcwifv‡Mi †jv‡Wi Dci 
wbf©i K‡i LbbK…Z gvwU Øviv e¨vKwdj Kgc‡¶ 850 wgwg ch©šÍ n‡e|

GB wbqg¸wj †g‡b KvR Ki‡j fwel¨‡Z gvwU †W‡e hvIqv, AvNvZ RwbZ Kvi‡b cvB‡ci ¶wZ cÖwZ‡iva Ges 
`xN©‡gqv`x Kvh©KvwiZv wbwðZ Ki‡e| iv¯Ív cvivcvi ev fvix †jvWhy³ GjvKvq myi¶v e¨e¯’vi Rb¨ Av”Qv`b ev 
†Kwms cvBc e¨env‡ii civgk© †`Iqv nq|

Tamper

Compaction of backfill

wPÎ 8.23: f‚Mf©¯’ (gvwUPvcv) cvBcjvBb ¯’vcb 
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8.1.3.2 f‚Mf©¯’ (gvwUi wb‡P) fvj&f 

gvwUi wb‡P cvBcjvB‡bi mv‡_ mshy³ fvj&fwU GKwU fvj&f 
†P¤̂vi-G ’̄vcb Ki‡Z n‡e| fvj&f †P¤̂vi n‡jv GKwU 
KvVv‡gv hv gvwUi wb‡P ¯’vwcZ fvj&f‡K Ave× iv‡L Ges 
†h‡Kvb ¶wZ I ¶q †_‡K myi¶v †`q|

mvaviYZ KswµU Øviv wbwg©Z Gme †P¤̂vi Dcwifv‡M 
KswµU ev avZe XvKbv w`‡q XvKv _v‡K †hb e„wói cvwb ev 
gqjv wfZ‡i cÖ‡ek Ki‡Z bv cv‡i| †P¤̂vi Ggbfv‡e wbg©vY 
Ki‡Z n‡e hv‡Z fvj&‡fi i¶Yv‡e¶Y, ̄ ’vcb I Acmvi‡Yi 
Rb¨ h‡_ó Kv‡Ri RvqMv _v‡K|

8.1.3.3 cwiLvwenxb c×wZ‡Z cvBc emv‡bv 

cÖavb cwiLvwenxb c×wZ¸wji GKwU n‡jv cvBc R¨vwKs c×wZ| GB c×wZ‡Z gvwUi Dc‡i eo ai‡bi Lbb QvovB 
gvwUi wb‡P wbwg©Z Pvjy Kiv k¨vdU †_‡K R¨vwKs †gwkb (ev Uv‡bwjs †gwkb) Øviv gvwU AcmviY Kiv nq| Gi 
D`vniY wPÎ 8.25 G †`Lv‡bv n‡q‡Q| Gici cvBc nvB‡W«vwjK ev Ab¨vb¨ Dcv‡q †gwk‡bi †cQb w`K †_‡K †V‡j 
mvg‡b AMÖmi Kiv nq|GwU b`x, †ijc_, cÖavb moK ev evwYwR¨K GjvKvq e¨eüZ nq †hLv‡b I‡cb-KvU Lbb 
m¤¢e bq| Gi cÖavb myweav n‡jv gvwUi Dc‡ii hvbevnb I kû‡i Kvh©µ‡g b~¨bZg weNœ m„wó nIqv|

evsjv‡`‡k we`¨gvb gvwUi wb‡Pi myweav¸wj, †hgb cvIqvi †Kej, †W«‡bR KvjfvU©, m¨yqvi jvBb, cÖvqkB h_
vh_fv‡e Gm-weë WªBs wjwce× _v‡K bv, hvi d‡j nwiR›Uvj wW«wjs-G G¸wj ¶wZMȪ ’ nIqvi SzuwK †ewk| ZvB 
†U«Â‡jm KvR Aek¨B `¶ I AwfÁ KvwiMwi Ávb m¤úbœ Rbej Øviv m¤úbœ Ki‡Z n‡e| hw`I evsjv‡`‡k Ggb 
KvR GLbI mxwgZ, fwel¨‡Z we‡klZ kû‡i GjvKvq Gi e¨vcK e¨envi cÖZ¨vkv Kiv hvq|

wPÎ 8.25: cvBc R¨vwKs c×wZ 

8.1.3.4 Db¥y³ cvBcjvBb 

†hme ¯’v‡b gvwUi wb‡P cvBc ¯’vcb m¤¢e bq, †hgb Lvj, †W«b ev †QvU b`x AwZµ‡gi †¶‡Î, †mLv‡b Db¥y³ 
cvBcjvBb e¨envi Kiv nq| Gi D`vniY wPÎ 8.26 I wPÎ 8.27 G †`Lv‡bv n‡q‡Q| G‡¶‡Î B¯úvZ cvBc 
(Steel Pipe) †ewk e¨eüZ nq, KviY G¸wj AwaK kw³kvjx I `„p| cvBc Sz‡j hvIqv (sagging) ev ms‡hv‡M 
Pvc (joint stress) †iv‡a n¨v½vi, m¨vWj ev A¨v¼i eøK e¨envi K‡i wbw`©ó `~i‡Z¡ cvBc‡K mv‡cvU© w`‡Z n‡e| 
cwi‡ekMZ Aeÿq cÖwZ‡iv‡a A¨vw›U-†Kv‡ivwmf is Øviv cÖ‡jc †`Iqv Avek¨K| ZvQvov Zvc-cÖmviYRwbZ 
cwieZ©b †gvKv‡ejvq j¤̂v Db¥y³ †mKk‡b G·c¨vbkb R‡q›U ev †d¬w·ej Kvcwjs we‡ePbv Ki‡Z n‡e|

wPÎ 8.24: fvj&f †P¤̂v‡ii Qwe
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wPÎ 8.26: mv‡cvU© Qvov cvBc weg weªR

weªR wcqv‡ii Dci weZiY cvBc

wPÎ 8.27: Db¥y³ cvBcjvBb 

8.1.4 mvwf©m jvBb ms‡hvM 

weZiY jvBb †_‡K †fv³v‡K cvwb mieiv‡ni Rb¨ evwoi mxgvbvi wbK‡U myweavRbK RvqMvq 15 wgwg †_‡K 25 
wgwg e¨v‡mi GKwU c„_K cvBc ¯’vcb Kiv nq| GB cvB‡c GKwU †d¬vwgUvi emv‡bv nq, hv †fv³v KZ cvwb cv‡”Qb 
Zv †iKW© K‡i| wWwcGBPB n‡Z cvBcevwnZ cvwb mieivn e¨e¯’v n¯ÍvšÍ‡ii ci †cŠimfv mvwf©m jvBb ms‡hvM 
¯’vcb K‡i|

wPÎ 8.28: weZiY cvBc n‡Z mvwf©m jvBb ms‡hvM
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GKwU fzj c×wZ n‡jv Mig K‡i g~j cvB‡c wQ`ª ˆZwi K‡i ms‡hvM 
†bIqv| Avevi A‡bKmgq wbgœgv‡bi DcKiY, †hgb m¨v‡Wj wdwUs-Gi 
ivevi M¨vm‡K‡Ui cwie‡Z© ¯úÄ e¨envi Kiv nq, hv IqvUvi-UvBU wmj 
wbwðZ Ki‡Z e¨_© nq|

evwoi ms‡hvM jvB‡b Aek¨B wcwfwm cvBc e¨envi Ki‡Z n‡e| gvBì 
w÷j (MS) w`‡q ˆZwi K¬¨v¤ú †Kv‡bvfv‡eB e¨envi Kiv hv‡e bv, KviY 
cvwbi Pv‡ci Kvi‡Y G¸wj weK…Z n‡q cvwb wj‡KR m„wó K‡i| mwVK 
ivevi M¨vm‡KUmn gvbm¤§Z K¬¨v¤ú e¨envi Ki‡ZB n‡e|

8.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

8.2.1 cwiPvjbv 

GKwU cvwb mieivn e¨e¯’vi cvBcjvBb cÖavbZ wZb fv‡M wef³, 1) U«vÝwgkb †gBb, 2) wWw÷«weDkb †bUIqvK©, 
I 3) mvwf©m jvBb| Gi cvkvcvwk, mvwf©m jvBb †_‡K †fv³vi evwo ch©šÍ GKwU †QvU cvBcjvBb _v‡K, hv‡K nvDm 
Kv‡bKkb ejv nq| nvDm Kv‡bKkb ch©šÍ cvBcjvB‡bi cwiPvjbv I i¶Yv‡e¶‡Yi `vwqZ¡ †cŠimfv -Gi Aax‡b 
_v‡K| cwiPvjbvi w`K †_‡K wZbwU ¸iæZ¡c~Y© welq wbwðZ Ki‡Z n‡e|

K) me©wbgœ cvwbi Pvc mvwf©m jvB‡bi `~ieZ©x cÖv‡šÍ 10 wgUvi eRvq ivL‡Z n‡e| AZGe, wm‡÷g cwiPvjbvi mgq 
wbqwgZfv‡e GwU cix¶v Ki‡Z n‡e|

L) 24/7 mieivn e¨e¯’v Pvjy ivLv : cvBcjvBb e¨e¯’vq mve©¶wYK cvwb mieivn wbwðZ Ki‡Z n‡e| Z‡e ev¯Í‡e 
AwaKvsk †cŠimfv Drcv`b NvUwZi Kvi‡Y AvšÍtwew”Qbœ mieivn cwiPvjbv K‡i| 24/7 mieivn AR©‡bi Rb¨ 
msi¶Y myweav e„w×, wj‡KR wbqš¿Y I Pvwn`v e¨e¯’vcbv cÖ‡qvRb|

M) wj‡KR wbqš¿Y : me‡P‡q †ewk wj‡KR N‡U mvwf©m jvB‡b, Gici wWw÷«weDkb jvB‡b, Ges me‡P‡q Kg 
U«vÝwgkb jvB‡b KviY U«vÝwgkb jvBb Zzjbvg~jKfv‡e `„pfv‡e wbg©vY Kiv nq| hw`I wj‡KR GKwU mvaviY 
mgm¨v, Gi NbZ¡ I cybive„wË Kgv‡Z n‡e wbqwgZ ch©‡e¶Y I †givg‡Zi gva¨‡g|

evsjv‡`‡k gvwUi Dc‡ii cÖevn cÖvqB wj‡K‡Ri cÖ_g `„k¨gvb j¶Y| wbqwgZ gvVch©‡e¶Y Øviv GB wjK `ªæZ 
kbv³ Kiv hvq Ges mgqg‡Zv cÖwZKvig~jK e¨e¯’v †bIqv m¤¢e nq| Z‡e AwaKvsk †cŠimfvq ch©vß Rbej bv _
vKvq wbqwgZ ch©‡e¶Y m¤¢e nq bv| ZvB Rbm‡PZbZv e„w× I wj‡KR wel‡q Zvr¶wYK Awf‡hvM cÖ`v‡b DrmvwnZ 
Kiv cÖ‡qvRb hv‡Z bvMwiKiv wj‡KR n‡j `ªæZ †cŠimfv‡K Rvbv‡Z cv‡ib|

Aciw`‡K, gvwUi wb‡P wj‡KR kbv³ Kiv LyeB KwVb| Z‡e, wewfbœ ¯’v‡b cvBcjvB‡bi cvwbi Pvc ch©‡e¶Y 
Ki‡j m¤¢ve¨ wj‡Ki GjvKv kbv³ Kiv hvq| GQvov District Metered Area (DMA) MVb Ges evé I †Rvbvj 
wgUvi ̄ ’vcb, AcPqK…Z (unaccounted-for) cvwbi cwigvY wba©viY Ges wjK-cÖeY GjvKv¸wj mbv³ Ki‡Z mnvqK 
f‚wgKv cvjb K‡i|

DMA m¤úwK©Z we¯ÍvwiZ Av‡jvPbv Aa¨vq 11.1.5 G Kiv n‡q‡Q|

wPÎ 8.29: wcwfwm K¬¨v¤ú
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8.2.2 ÎæwU wbY©q

(1) AebwZ I Avqyy®‹vj (Deterioration and Life Span)

1) SzuwK (Risk):
cvBc hZ cyi‡bv nq, wj‡K‡Ri m¤¢vebv Ges cvwbi AcPq (NRW)–Gi nvi ZZ †ewk nq| †Uwej 8.2 G cvB‡ci 
DcKiY Abyhvqx ¯^vfvweK Avqyy®‹vj †`Lv‡bv n‡q‡Q (Rvcv‡bi Z_¨ Abymv‡i)| Gi g‡a¨ WvKUvBj Avqib cvB‡ci 
Avqyy®‹vj Zzjbvg~jKfv‡e †ewk| Z‡e cvB‡ci ¯’vwqZ¡ wbf©i K‡i, Drcv`‡bi gvb, ¯’vcbvi cwi‡ek, i¶Yv‡e¶Y 
Ae¯’v Ges Drcv`bKvix cÖwZôv‡bi gvb`‡Ûi wfwË‡Z|

†Uwej 8.2: wewfbœ cvB‡ci Avqyy®‹vj

cvB‡ci aiY Avqyy®‹vj (eQi)
GBP wW wc B 40-60
wcwfwm 40-60
WvKUvBj 60-80
wR AvB 40-70
A¨vm‡e÷m 25-40

wPÎ 8.30 G wewfbœ cvBc DcKi‡Yi †¶‡Î wj‡KR NUvi nvi (eQ‡i cÖwZ wK‡jvwgUv‡i) Ges eQ‡ii m¤úK © 
†`Lv‡bv n†q‡Q (Rvcv‡bi Z_¨ Abymv‡i)| wPÎ Abyhvqx, wbw`©ó mg‡qi c‡i wj‡K‡Ri nvi `ªæZ e„w× cvq|

Ductile

Cast iron 

GI (Thread type)

GI(Flange type)

PVC(TS)

PVC(RR)
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wPÎ 8.30: wewfbœ ai‡bi cvBc Gi wj‡KR nIqvi †iU Ges erm‡ii m¤úK©

*cvB‡ci Avhyy®‹vj †KejgvÎ DcKi‡Yi (material) Dci wbf©i K‡i bv,eis GwU c‡Y¨i ¸YMZ gv‡bi DciI 
wbf©ikxj| †h‡nZz †Uwej 8.2 Ges wPÎ 8.30 G cÖ`Ë Z_¨¸wj Rvcv‡bi cY¨mg~‡ni gvb Abyhvqx, ZvB evsjv‡`‡ki 
†¶‡Î hw` cvB‡ci gvb wba©vwiZ gv‡bi wb‡P _v‡K, Z‡e Gi Avqy®‹vj Zzjbvg~jKfv‡e Kg n‡Z cv‡i|

cvBcjvB‡bi AebwZ ïay †fŠZ ¶wZi (physical damage) Kvi‡Y bq, eis Kvh©¶gZvi AebwZI Gi AšÍfz©³| 
mg‡qi mv‡_ mv‡_ cvB‡ci †fZ‡i †¯‹j ev ¯Íi (scale build-up) R‡g hvq, hv cvB‡ci cvwb cÖev‡ni ¶gZv 
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D‡jøL‡hvM¨fv‡e Kwg‡q †`q| Gi GKwU D`vniY wPÎ 8.31G †`Lv‡bv n†q‡Q| GB AebwZ wbf©i K‡i cvwbi gvb 
Ges cvB‡ci DcKiY (pipe material)–Gi Dci| we‡kl K‡i 30 eQ‡ii †ewk cyi‡bv †jvnvi cvBc G gwiPv I 
†¯‹wjs gvivZ¥Kfv‡e †`Lv hvq, hvi d‡j cvwbi cÖevn I ¸YMZgvb DfqB ¶wZMÖ¯Í nq| Ggb cyivZb cvBcjvBb 
(aged pipeline) Awej‡¤̂ cÖwZ¯’vc‡bi Rb¨ AMÖvwaKvi †`Iqv DwPZ|

wPÎ 8.31: cvB‡ci wfZ‡i †¯‹wjs

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

(K) g¨v‡c cvB‡ci WªBs, e¨vm, wbg©vY mvj, DcKiY I wj‡KR †iKW©| 

wPÎ 8.32 G †`Lv‡bv n†q‡Q †h, cvwb weZiY cvBcjvBb Gi WªBs G cvB‡ci e¨vm, wbg©v‡Yi eQi, DcKi‡Yi 
aib Ges wj‡K‡Ri ¯’vb wb‡`©k Kiv _v‡K| hw` we`¨gvb cvBcjvB‡bi WªBs bv _v‡K, Z‡e gvwUi Dc‡i `„k¨gvb 
fvj&f I dvqvi nvB‡W«›U Ges IqvUvi wgUvi, BZ¨vw` Gi Ae¯’vb e¨envi K‡i bZzb cvBc W«wqs ˆZwi Ki‡Z n‡e| 
m¤ú«wZ GB KvR¸wj wRAvBGm (GIS) cÖhyw³ e¨envi K‡i m¤úbœ Kiv n‡”Q| evsjv‡`‡k, we‡klZ †cŠimfv ch©v†q 
GB WªBs¸wj mPivPi cvIqv hvq bv| hLb †Kv‡bv †cŠimfv †Kv‡bv wVKv`v‡ii KvQ †_‡K ¯’vwcZ cvBcjvBb MÖnY 
K‡i, ZLb wbwg©Z b·v (as-built drawing) mn cÖ‡qvRbxq Z_¨ n¯ÍvšÍi bw_‡Z AšÍfz©³ Ki‡Z n‡e, Ges cieZ©x‡Z 
i¶Yv‡e¶‡Yi Rb¨ Zv e¨envi Ki‡Z n‡e|

wPÎ 8.32: wR AvB Gm g¨vwcs

hw` gvV ch©‡e¶‡Y ev bvMwiK‡`i wi‡cv‡U©i gva¨‡g †Kv‡bv wj‡KR cvIqv hvq, Z‡e Aek¨B wj‡K‡Ri Ae¯’vb, 
KviY, †givgZ c×wZ, cvB‡ci weeiY Ges Av‡kcv‡ki Ae¯’v †iKW© Ki‡Z n‡e| GB Z_¨ fwel¨‡Z wjK-cÖeY 
AÂj mbv³KiY Ges bevqb cwiKíbv (renewal planning) cÖ¯‘wZ‡Z ¸iæZ¡c~Y© f‚wgKv ivL‡e|
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(L) cvwbi cÖevngvÎv I Pvc| 

cvBc †bUIqv‡K©i wbw`©ó GKwU ’̄v‡b mg‡qi mv‡_ mv‡_ cvwbi cÖevngvÎv Ges Pv‡ci cwieZ©b gvc‡j wj‡KR ev 
cvB‡ci eqm (aging) m¤ú‡K © wbwðZ Kiv m¤¢e| Gi Rb¨ e¨eüZ †cÖkvi †MR Gi m¶gZv _vK‡Z n‡e 24 NÈv 
ch©šÍ wbR¯f̂v‡e Z_¨ †iKW© Kivi (wPÎ 8.33) Ges †d¬vwgUvi wn‡m‡e Avë«vmwbK †d¬vwgUvi e¨envi Kiv DwPZ, hv 
mn‡RB ¯’vcb‡hvM¨ (wPÎ 8.34)| cÖevn gvcvi ¯’vb¸wj n‡jv: cvw¤ús †÷kb I DMA (District Metered Area)-

Gi Bb‡jU I AvDU‡jU| Avi cvwbi Pvc gvcvi ¯’vb¸wj n‡jv: cv‡¤úi †Wwjfvwi w`K Ges DMA–Gi †fZ‡i (GB 
cwigv‡ci we¯ÍvwiZ eY©bv †`Iqv Av‡Q ÒNRW (Non-Revenue WaterÓ Aa¨v†q)|

wPÎ 8.33: ¯q̂swµqfv‡e Z_¨ †iKW © Kivi †cÖkvi †MR wPÎ 8.34: AvëªvmwbK †d¬v wgUvi

3) wbwðZKiY c‡q›U (Confirmation Points)

(K) g¨v‡c cvB‡ci WªBs, e¨vm, wbg©vY mvj, DcKiY I wj‡KR †iKW© 

hw` †Kv‡bv weZiY GjvKvq wj‡KR nvi 2 ev Zvi †ewk nq, A_ev cvBcjvBb ¯’vc‡bi ci 40 eQ‡ii †ewk mgq 
†cwi‡q hvq, Z‡e H cvBcjvBb cÖwZ¯’vcb Kiv cÖ‡qvRb| 

GB wbwðZKiY c‡q›UwU mwVK cvBc W«wqs‡qi Dci wbf©ikxj, hv cÖ‡qvRbxq Z_¨ As‡k ewY©Z n‡q‡Q| hw` †Kv‡bv 
W«wqs bv _v‡K, Z‡e Zv bZzb K‡i ˆZwi Ki‡Z n‡e, hv mnR bq| GB †¶‡Î Db¥y³ fvj&f, dvqvi nvB‡W«›U, 
IqvUvi wgUvi BZ¨vw`i Ae¯’vb †_‡K cvBcjvB‡bi c_ Abygvb Kiv nq| A_ev cÖ‡qvR‡b iv¯Ívi wb‡P AbymÜvbg~jK 
Lbb Ki‡Z nq|

(L) cvwbi cÖevngvÎv I Pvc 

hw` ¯^vfvweK cwiPvjb Ae¯’vq D‡jøL‡hvM¨ cvwbi Pvc n«vm ev cÖevn e„w× †`Lv hvq, Z‡e Zv wj‡K‡Ri Bw½Z enb 
K‡i| Ab¨w`‡K, cÖevngvÎv n«vm n‡j Zv cvB‡ci g‡a¨ evav (blockage) ev cvB‡ci DRv‡bi wj‡KR (upstream 

leakage) wb‡`©k Ki‡Z cv‡i|

†ewkifvM wj‡KR cvB‡ci ms‡hvM¯’‡j N‡U, †hgbwU wPÎ 8.35 G †`Lv‡bv n†q‡Q| ZvB wj‡KR kbv³Ki‡Yi mgq 
R‡q›U GjvKvq we‡kl ¸iæZ¡ †`Iqv DwPZ| we‡klZ, 90% gvwUi wb‡Pi wj‡KR mvwf©m cvB‡c N‡U, we‡kl K‡i kvLv 
ms‡hvM¯’‡j| Ab¨w`‡K, cvB‡c evav (blockage) _vK‡j evavi Av‡M Pvc e„w× cvq Ges evavi c‡i Pvc n«vm cvq|

wPÎ 8.35: kvLv ms‡hvM¯’‡j cvwbi wj‡KR 
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(4) c`‡¶c I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures)

(K) wj‡KR †givgZ 
Dc‡ii wbwðZKiY c‡q›U †hgb †`Lv †M‡Q, hw` Pvc nVvr K‡g hvq ev cÖevngvÎv e„w× cvq Z‡e Zv cvBcjvB‡b 
wj‡KR NUvi Bw½Z †`q| cyi‡bv cvBcjvBb cÖwZ¯’vcb Kiv cÖ‡qvRb n‡jI, me wj‡K‡Ri Rb¨ cvBc cwieZ©b 
Acwinvh© bq| wj‡KR †givg‡Zi Rb¨ cvBcjvBb cy‡ivcywi cÖwZ¯’vcb bv K‡i, wj‡KR ¯’v‡b cvB‡ci Pvicv‡k 
K¬¨v¤ú ewm†q A ’̄vqx ev ’̄vqx †givgZ Kiv hvq, †hgbwU wPÎ 8.36 G †`Lv‡bv n†q‡Q|

w¯øc UvBc Kvcwjs

†Wªmvi UvBc Kvcwjs

wU I Gj‡ev wdwUs Gi wj‡KR Kvcwjs
wPÎ 8.36: cvB‡ci Kfvwis K¬¨v¤ú

wPÎ 8.36 G cÖ`wk©Z wdwUs Gi Kvcwjs mg~n R‡q‡›U wj‡KR †givg‡Zi Rb¨ AZ¨šÍ Kvh©Ki miÄvg| Z‡e G¸wj 
we‡kl ai‡bi Kvcwjs nIqvq cÖvqB evRv‡i mn‡R cvIqv hvq bv| GB †¶‡Î weKí †givgZ c×wZ wPÎ 8.37 G 
†`Lv‡bv n†q‡Q, †hLv‡b `ywU mvaviY Kvcwjs e¨envi K‡i wj‡KR eÜ Kiv nq| 

cvwb mieivn jvB‡b cvBc cÖwZ¯’vcb ev bZzb ms‡hvM Kv‡Ri ci cvwbi Pvc cix¶v Kiv Avek¨K, hv‡Z wbwðZ 
Kiv hvq †h R‡q›U ev bZzb As‡k †Kv‡bv wj‡KR ev KvVv‡gvMZ `ye©jZv †bB| cix¶vi cÖwµqvwU wbgœiƒc:

cvBcwU cvwb‡Z c~Y© Kiv nq, me evqy AcmviY Kiv nq, Zvici wba©vwiZ cix¶v Pvc cÖ‡qvM K‡i wbw`©ó mgq a‡i 
ivLv nq| hw` Pvc w¯’wZkxj _v‡K Ges †Kv‡bv cZb bv N‡U, Z‡e GwU wm‡÷‡gi weï×Zv (system integrity) cÖgvY 
K‡i Ges cvwb mieivn wbivc` wKbv Zv wbwðZ K‡i| 
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Cut

CutCut

①

After Cut

②

New piping

③
Coupling

Coupling

④

wPÎ 8.37: wdwUs Gi Rb¨ Kvcwjs Qvov wU Gi wj‡KR †givgZ c×wZ

wPÎ 8.38 G cÖavb I ÿz`ª ¶wZ †`Lv‡bv n‡q‡Q| hw` cvwbi Pvc Kg _v‡K ev ¶wZ †QvU nq, Z‡e wj‡KR cÖwZ‡iva 
†Uc Ges ewÛs G‡R›U e¨envi Kiv hvq, †hgbwU wPÎ 8.39 I 8.40 G †`Lv‡bv n‡q‡Q| Z‡e hw` GB †givg‡Zi 
ciI wj‡KR cybivq N‡U, Zvn‡j mswkøó cvBcwU cÖwZ¯’vcb Kiv cÖ‡qvRb|

cÖavb ¶wZ (Major damage) ÿz`ª ¶wZ (Minor damage)

wPÎ 8.38: cÖavb I ÿz`ª j‡mi cv_©K¨

wPÎ 8.39: wj‡KR cÖwZ‡iva †Uc e¨envi wPÎ 8.40: wj‡KR ewÛs G‡R›U e¨envi
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(L) cvB‡ci †fZ‡ii †¯‹j AcmviY (Removal of Scales for Blockage)

cvB‡ci †fZ‡ii †¯‹j ev ¯Íi Acmvi‡Yi Rb¨ wewfbœ c×wZ i‡q‡Q| me‡P‡q cÖPwjZ c×wZ n‡jv, D”PPv‡ci 
cvwb e¨envi K‡i bRj I Gmµ¨vcvi wcM cvB‡ci †fZi w`‡q cÖevwnZ Kiv, hv‡Z †fZ‡ii ¯Íi¸wj AvjMv n‡q 
hvq| GB c×wZwU wPÎ 8.41G †`Lv‡bv n‡q‡Q| evsjv‡`‡ki †cŠi cvwb mieivn e¨e¯’vq wcwMs (pigging) LyeB 
Kg e¨eüZ nq, KviY GB Kv‡Ri Rb¨ cÖ‡qvRbxq hš¿cvwZi Afve i‡q‡Q| Z‡e cyivZb WvKUvBj ev wRAvB 
cvBcjvBb Gi †¶‡Î GwU e¨envi Kiv n‡j ¶gZv cybiæ×v‡i AZ¨šÍ Kvh©Ki I mvkÖqx n‡Z cv‡i| 

Nozzle

Pipe Scale

Hose

D”PPv‡ci cvwb e¨envi K‡i †¯‹j AcmviY

¯‹ª¨vcvi wcM Øviv †¯‹j ev ¯Íi AcmviY Ges wc‡Mi aiY

    c~‡e    c‡i   

wPÎ 8.41: cvB‡ci †¯‹j Acmvi‡Yi c×wZ
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hLb LwbRwfwËK †¯‹j †hgb K¨vjwmqvg ev g¨vM‡bwmqvg R‡g _v‡K, ZLb ivmvqwbK wW‡¯‹wjs c×wZ †ewk Kvh©Ki| 
GwUi Rb¨ wPÎ 8.42 G †`Lv‡bv mvK©y‡jkb wm‡÷g e¨eüZ nq| mvaviYZ mvBwUªK A¨vwmW ivmvqwbK `ªeY wn‡m‡e 
e¨eüZ nq, Z‡e †¯‹‡ji Dcv`vb Abyhvqx ivmvqwb‡Ki aiY cwiewZ©Z n‡Z cv‡i| cwi®‹v‡ii ci Aek¨B AcmvwiZ 
†¯‹j I ivmvqwbK ª̀eY m¤ú~Y©iƒ‡c cwi®‹vi Ki‡Z n‡e| GB ivmvqwbK c`v_©¸wji m¤¢ve¨ ¯^v¯’¨SzuwK _vKvq, G¸wj 
cwiPvjbv †KejgvÎ cÖwkw¶Z I †ckv`vi wVKv`vi‡`i Øviv Ki‡Z n‡e|

wPÎ 8.42: mvK©y‡jkb wm‡÷g Øviv ivmvqwbK wW‡¯‹wjs c×wZ 

(M) Lbb Qvov cvBc †givgZ (Pipe Repairing Without Excavation)

†hme ¯’v‡b Db¥y³ Lbb Kiv m¤¢e bq, †mLv‡b Cured-In-Place Pipe (CIPP) c×wZ AZ¨šÍ Kvh©Ki| CIPP GKwU 
†U«Â‡jm cvBc †givgZ cÖhyw³ †hUv Pjgvb cvBcjvB‡bi †givgZ Kv‡R e¨eüZ nq| GLv‡b we`¨gvb cvB‡ci 
†fZ‡i †iwRbhy³ cwj‡q÷vi jvBbvi (polyester liner with resin) cÖ‡ek Kwi‡q Zvc cÖ‡qv‡M †mwU‡K k³ K‡i 
bZzb cvBc ̂ Zwi Kiv nq| GB c×wZ‡Z †givg‡Zi Rb¨ cvBc Lbb Ki‡Z nq bv, d‡j kã`~lY, hvbevnb e¨vNvZ 
I wbg©vY mgq D‡jøL‡hvM¨fv‡e K‡g hvq| Zvc-cÖ‡qv‡M ˆZwi bZzb cvBcwU GKUvbv I R‡q›Uwenxb nq, hv dvUj, 
wj‡KR Ges Mv‡Qi wkK‡oi AbycÖ‡ek Gi weiæ‡× cÖwZ‡ivax| evsjv‡`‡k †U«Â‡jm cvBcjvBb ¯’vcbv cÖhyw³wU 
GL‡bv bZzb I mxwgZ wKQy kn‡i e¨eüZ n‡q‡Q, d‡j, O&M ch©v‡q G ai‡bi †givgZ cÖhyw³ GL‡bv cÖ‡qv‡Mi 
AwfÁZv nq bvB|

wPÎ 8.43: Cured-In-Place Pipe (CIPP)
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(2) fvj&f Gi Kvh©¶gZv (Valve Functionality)

1) SzuwK (Risk)

hLb wj‡KR †givgZ ev fvj&f cÖwZ¯’vcb cÖ‡qvRb nq, ZLb ¯ø yyBm fvj&f e¨envi K‡i A¯’vqxfv‡e cvwb mieivn 
eÜ Ki‡Z nq| GQvovI cvBcjvB‡b R‡g _vKv AhvwPZ c`v_© (foreign matter) Acmvi‡Yi Rb¨

wbqwgZfv‡e IqvkAvDU fvj&f Ly‡j †W«‡bR cwiPvjbv Ki‡Z nq|

GB `ywU fvj&f, ¯øyBm fvj&f I IqvkAvDU fvj&f, cvBcjvB‡bi Kvh©KvwiZv eRvq ivL‡Z AZ¨šÍ ¸iæZ¡c~Y©|

hw` GB fvj&f¸wj KvR bv K‡i, Zvn‡j wbivc` cvwb mieivn wbwðZ Kiv Am¤¢e n†q c‡o| ZvB G¸wji wbqwgZ 
Kvh©¶gZv cix¶v Kiv Acwinvh©| 

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

	wj‡K‡Ri `„k¨gvb Ae¯’v 
	A¯^vfvweK kã 
	cvwb wj‡KR 
	†evë I bv‡Ui `„pZv (AvUKv‡bv Ae¯’v)
	fvj&f †Lvjv I eÜ Kivi Ae¯’v 
	fvj&f †P¤̂v‡ii Ae ’̄v

3) wbwðZKiY we›`y (Confirmation Points)

	`„k¨gvb Ae¯’v: 
•	 hw` fvj&‡f gwiPv, ¶q ev weeY©Zv †`Lv hvq, Z‡e Zv fvj&f Gi Kvh©¶gZv bó Ki‡Z cv‡i| wbwðZ Ki‡Z 

n‡e †h evwn¨K AebwZ ¸iæZi bq|
	A¯^vfvweK kã:

•	 ¯øyBm fvj&f Lvivc n‡j A¯^vfvweK kã n‡Z cv‡i| †hgb fvj&†fi ewW AebwZ ev AveR©bv Rgv n‡j kã 
n‡Z cv‡i| wbwðZ Ki‡Z n‡e †h †Kvb A¯v̂fvweK kã †bB|

	cvwb wj‡KR:
•	 c¨vwKs ev wmwjs DcKi‡Yi ¶q, fvj&f wmU ev wW‡¯‹i ¶q ev gwiPv, AveR©bv ev cwj Rgv, A_ev wXjv 

†evë I bv‡Ui Kvi‡Y wj‡KR n‡Z cv‡i| Gi d‡j NRW e„w× cvq| wbwðZ Ki‡Z n‡e †h †Kv‡bv cvwb 
wj‡KR †bB|

	†evë I bv‡Ui `„pZv:
•	 A‡bK Kvi‡bB †evë I bvU wXjv n‡Z cv‡i †hgb: cyb:cyb: K¤úb, M¨vm‡KU ev c¨vwKs DcKi‡Yi 

AebwZ, A_ev ¶qRwbZ Kvi‡Y bvU-†evë wXjv n‡Z cv‡i| mKj †evë I bvU mwVKfv‡e AvuUKv‡bv 
Av‡Q wKbv Zv wbwðZ Ki‡Z n‡e, hv‡Z fvj&f h_v¯’v‡b `„pfv‡e w¯’i _v‡K|

	†Lvjv I eÜ Kivi Ae¯’v:
•	 fvj&fwU mn‡R I c~Y©fv‡e †Lvjv I eÜ Kiv hvq wKbv Zv wbwðZ Ki‡Z n‡e|

	fvj&f †P¤̂v‡ii Ae ’̄v:

•	 fvj&f †P¤̂v‡ii †fZ‡i e„wói cvwb Rgv, gvwU, AhvwPZ c`v_© ev AvMvQv _vK‡j Zv ¶q I AebwZ Z¡ivwš̂Z 
K‡i, G‡Z fvj&f Gi Kvh©KvwiZv evavMÖ Í̄ nq Ges ÎæwU kbv‡³ wej¤̂ NUvq| wbwðZ Ki‡Z n‡e †h fvj&f 
†P¤̂viwU XvKbvhy³ Ges Gi Af¨šÍ‡i †Kv‡bv AhvwPZ c`v_© †bB|
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wPÎ 8.44: Rgv cvwb I AvMvQv mn fvj&f †Pg¦vi

•	 hw` †givg‡Zi ci wj‡KR Ae¨vnZ _v‡K Z‡e fvj&f cwieZ©‡bi e¨e¯’v wb‡Z n‡e|

(4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures)

	cwi®‹viKiY
o fvj&f:

•	 hw` gwiPv, ¶q ev weeY©Zv †`Lv hvq, Z‡e c„ô cwi®‹vi K‡i ÿq‡ivax (A¨vw›U-K‡ivkb) is Gi cÖ‡jc 
cÖ‡qvM Ki‡Z n‡e|

•	 hw` evwn¨K ¶wZ ¸iæZi nq, Z‡e fvj&fwU cÖwZ¯’vcb Ki‡Z n‡e|
o fvj&f †P¤̂vi:

•	 hw` †fZ‡i gvwU, e„wói cvwb ev AveR©bv (soil, rainwater, debris) cvIqv hvq, Z‡e me AevwÂZ c`v_© 
AcmviY Ki‡Z n‡e|

•	 hw` XvKbv ¶wZ MÖ¯’ nq ev bv _v‡K, Z‡e Zv †givgZ ev cÖwZ¯’vcb Ki‡Z n‡e|
	cwj AcmviY I IqvkAvDU: 

•	 hw` eÜ n‡q ev AveR©bv R‡g kã m„wó nq, Z‡e d¬vwks K‡i cwj AcmviY Ki‡Z n‡e|
•	 hw` cwj Rgvi Kvi‡Y fvj&f Gi PjvPj fvix ev Am¤ú~Y © nq, Z‡e IqvkAvDU fvj&f Ly‡j ev nv‡Z 

wfZ‡ii hš¿vsk cwi®‹viKiY Ki‡Z n‡e|
	†evë/bvU UvBU Kiv I hš¿vsk cÖwZ¯’vcb:

•	 hw` †evë ev bvU wXjv nq, Z‡e UK© †iÂ e¨envi K‡i wba©vwiZ UK© Abyhvqx cybivq AvuUKv‡Z n‡e|
•	 hw` †evë/bvU ¶qcÖvß ev †_«W bó nq, Z‡e cÖwZ¯’vcb Ki‡Z n‡e|
•	 hw` c¨vwKs ev M¨vm‡KU bó n‡q hvq, Z‡e bZzb wmwjs DcKiY e`jv‡Z n‡e|

	wj‡KR 
•	 hw` ¶qcÖvß ev ¶wZMȪ ’ As‡ki Kvi‡Y wj‡KR N‡U, †hgb c¨vwKs, wmwjs, wW¯‹ BZ¨vw`, Z‡e H 

DcKiY¸wj cÖwZ¯’vcb Ki‡Z n‡e|
•	 hw` i¶Yv‡e¶‡Yi ciI wj‡KR eRvq _v‡K, Z‡e m¤ú~Y© fvj&f cÖwZ¯’vcb we‡ePbv Ki‡Z n‡e|
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8.3 ¯’vcbv mg~‡ni mgm¨v mgvavb

†Uwej 8.3 G cvBcjvB‡bi wewfbœ mgm¨v, KviY, SzuwK I cÖwZKvig~jK e¨e¯’v Dc¯’vwcZ n‡q‡Q| cvwb weZiY 
cvBcjvB‡b me‡P‡q mvaviY mgm¨v n‡jv cvBc cyivZb nIqvi Kvi‡b ev `yN©UbvRwbZ wj‡KR nIqv| Z‡e 
cvBcjvB‡bi GjvKv e¨vcK nIqvq me gvwUi wb‡P cvBc G‡K G‡K cix¶v Kiv ev¯Íem¤§Z bq| d‡j AwaKvsk 
i¶Yv‡e¶Y KvR cÖwZwµqvkxjfv‡e (reactive measure) m¤úbœ Kiv nq|

gvV ch©v‡q ch©‡ew¶Z Ae¯’vi Dci wfwË K‡i m¤¢ve¨ KviY wbY©q I cÖ‡qvRbxq c`‡¶c MÖnY Ki‡Z n‡e|

†Uwej 8.3 cvBcjvBb Gi mgm¨v mgvavb

jÿY
(Phenomenon)

KviY
(Causes)

SzuwK (Risk)
e¨e¯’v

(Actions)

weZiY cvB‡c 
Pvc Kg

cv‡¤úi Kg©¶gZv n«vm 
cvIqv

cvwb mieiv‡ni cwigvY 
I ¸YMZgvb K‡g hvIqvi 
m¤¢vebv

cv¤ú †givgZ Kiv

cvB‡c wj‡KR nIqv cvBc †givgZ ev cÖwZ¯’vcb Kiv
AhvwPZ c`v‡_© eø‡KR 
nIqv

cvBc Gi wfZi cwi®‹vi Kiv

fvj&f fzjfv‡e 
cwiPvjbv Kiv

fvj&f †Lvjvi cwigvY cix¶v I 
mgš^q Kiv

cvB‡c evqyy cÖ‡ek Kiv evqyy wbM©gb Kiv
AwZwi³ cvwb e¨envi 
Kiv

AwZwi³ cvwb e¨envi Gi KviY 
hvPvB I wbqš¿Y 

cvB‡ci AebwZ cvBc cyivZb nIqv wj‡KR †iU e„w× cv‡e cvBc cybe©©vmb Kiv I cvBc 
cwieZ©b Kiv

cvwb wj‡KR cvBc ev Gi Ab¨vb¨ 
Ask cyivZb nIqv

NRW e„w×, cvwb gv‡bi 
AebwZ nIqv

cvBc cybe©©vmb ev cwieZ©b Kiv,
wj‡K‡Ri Z_¨ †iKW© Kiv (¯’vb, 
wj‡K‡Ri KviY, †givg‡Zi 
c×wZ, cvBc I Av‡kcv‡ki 
Z_¨)

cvwbi is 
cwieZ©b (jvj‡P 
is)

cvBc ev Avbylw½K 
As‡k gwiPv aiv

cvwb e¨enviKvix‡`i 
¯^v¯’¨SzuwKi m¤¢vebv

cvBc cwieZ©b Kiv ev cvBc 
cwi®‹vi Kiv

weiwZc~Y© 
mieiv‡n 
A¯v̂fvweK kã

Gqvi jK nIqv cÖevn AwbqwgZ I 
’̄weiZv, cv¤ú fvj bv 

Pjv I AcwiwgZ cvwb 
mieiv‡ni m¤¢vebv

Gqvi fvj&f Gi Kvh©KvwiZv 
cixÿv Kiv Ges cÖ‡qvR‡b Zv 
†givgZ ev cwieZ©b Kiv,
cvB‡ci Xvj cixÿv K‡i Zv wVK 
Kiv
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jÿY
(Phenomenon)

KviY
(Causes)

SzuwK (Risk)
e¨e¯’v

(Actions)

bb-wiUvb© fvj&f 
fv½v 

GB hš¿cvwZ¸wji Aeb-
wZ wbgœwjwLZ Kvi‡Y 
N‡U:
- ÎæwUc~Y© cY¨ ¯’vcb
 Kiv
- †KvbI ai‡Yi
 evwn¨K ¶wZ nIqv
- ewnivMZ c`v_© Øviv
 AvU‡K _vKv

IqvUvi n¨vgvi Gi Rb¨ 
cv¤ú, cvBc, fvj&f Gi 
¶wZi m¤¢vebv

hš¿vsk cwieZ©b ev †givgZ Kiv

Gqvi †f›U fvj&f 
fv½v

cvwb mieivn K‡g hv‡e cvBc ev fvj&f G Rgv gqjv 
IqvkAvD‡Ui gva¨‡g AcmviY 
Kivcvwb wgUvi fvOv cÖev‡ni nvi Abymv‡i my-

weav Ges cvwb mieiv‡ni 
Ae¯’v wba©viY Ki‡Z 
A¶gZv e„w× cvIqv

‡cÖmvi †MR fvOv cvwbi Pv‡ci nvi Abym-
v‡i myweav Ges cvwb 
mieiv‡ni Ae¯’v wba©viY 
Ki‡Z A¶gZv e„w× 
cvIqv

¯ø yyBm fvj&f fvOv
cÖevn Gi fvimvg¨ bó I 
cvBcjvBb i¶Yv‡e¶Y G 
weNœ nIqv

fvj&f Gi 
A¯v̂fvweK kã

fvj&f Gi AebwZ nIqv

‡evë/bvU wXjv wj‡KR †iU e„w×i m¤¢vebv

fvj&f Lyj‡Z/e‡Ü 
Amyweav

cvBcjvBb i¶Yv‡e¶Y G 
weNœ nIqvi m¤¢vebv

fvj&f †P¤̂v‡i 
cvwb/AveR©bv 
Rgv

XvKbv bv _vKv
Kfvi ev KbwµU †P¤̂vi 
¶qcÖvß nIqv

fvj&f Gi ¶q Gi m¤¢vebv fvj&f †P¤̂v‡i cvwb/AveR©bv Rgv 
AcmviY Ki‡Z n‡e
Kfvi ev KswµU †P¤̂vi ¶qcÖvß 
n‡j Zv †givgZ Kiv
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8.4 cwi`k©b

†Uwej 8.4 G cvBcjvB‡bi Av`k © cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lv‡bv n‡q‡Q| 

†Uwej 8.4 cvBcjvB‡bi ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK evwl©K gvb`Û
1. cvw¤ús †÷k‡b 
cÖevngvÎv 〇

〇

gvwmK Mo, 
m‡e©v”P I 
me©wb¤œ

〇

evwl©K Mo, 
m‡e©v”P I 
me©wb¤œ

c~e©eZ©x †WUvi Zzjbvq 
D‡jøL‡hvM¨ cwieZ©b n‡j 
hvPvB Ki‡Z n‡e

2. cvw¤ús †÷k‡b Pvc

3. weZiY cvBcjvB‡b 
cÖevngvÎv

-

〇

GKB ¯’v‡b gv‡m 
GKevi cwigvc

4. weZiY cvBcjvB‡b 
Pvc

5. weZiY cvBcjvB‡b 
wj‡KR

〇

e¨enviKvix‡`i 
wbKU n‡Z 

cÖvß wi‡cvU©I 
MÖnY‡hvM¨

〇

Dc‡ii gv‡ci 
mgq wbwðZ 

Kiv

-
wj‡KR Z_¨ †iKW© Kiv 
n‡q‡Q wKbv Zv wbwðZ Kiv

6. cvwbi ¸YMZgvb 
cix¶vi Rb¨ bgybv 
msMÖn

-

〇

cÖwZ wZb gv‡m 
GKevi

-
cix¶vi dj cvb‡hvM¨ 
gvb`Û c~iY K‡i

7. cvBcjvBb 
cwi®‹viKiY

-

〇

cÖwZ Qq gv‡m 
GKevi

-
IqvkAvDU m¤úbœ Kiv I 
†iKW© wbwðZ Kiv

8. cvBcjvB‡bi 
m~h©v‡jv‡K Avmv 

- 〇 -
gvwUi wb‡Pi cvBc Db¥y³ bq 
Zv wbwðZ Kiv

* Dc‡iv³ welq¸wj QvovI, mgMÖ cvwb weZiY †bUIqv‡K©i Rb¨ mwVK cvBc gvbwPÎ cÖ¯‘Z Ges i¶Yv‡e¶Y Kiv 
DwPZ|
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Aa¨vq-9t U¨vsK I Rjvavi
9.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

Rjvavi I U¨vs‡Ki cÖavb KvR n‡jv ˆ`wbK cvwbi Pvwn`v Ges we‡klfv‡e m‡e©v”P Pvwn`vi mgq cvwbi cÖ‡qvRb 
†gUv‡bv| Gi cvkvcvwk Rjvavi cvwb‡K D”PZi ¯Í‡i Zz‡j a‡i cvBcjvB‡b cÖ‡qvRbxq Pvc eRvq iv‡L|

9.1.1 DcKiY

9.1.1.1 wiBb‡dvm©W KswµU

wiBb‡dvm©W KswµU n‡jv Ggb GKwU KvVv‡gv †hLv‡b Kswµ‡Ui †fZ‡i †jvnvi iW emv‡bv nq, hv‡Z UvbRwbZ 
(†Ubkb) Pvc cÖwZ‡iva Kiv hvq| KswµU Pvc (K‡¤úªkb) en‡b kw³kvjx n‡jI Uvb mn¨ Ki‡Z `ye©j, ZvB 
†jvnvi iW GwUi Uvb kw³ cÖ`vb K‡i| Z‡e, cy‡iv KvVv‡gvi kw³ g~jZ wbg©vY gv‡bi Ici wbf©i K‡i|

mvaviYfv‡e, Avi.wm. wgkÖ‡Yi AbycvZ‡K wm‡g›U t evjy t †Lvqv = 1t2t4 wn‡m‡e MY¨ Kiv nq| Z‡e evsjv‡`‡k 
mvaviYZ 1t1.5t3 AbycvZ e¨envi Kiv nq| GwU wWRvB‡bi cÖPwjZ gvb, KvVv‡gvi aiY, cÖ‡qvRbxq kw³ BZ¨vw`i 
Ici wfwË K‡i cwiewZ©Z n‡Z cv‡i|

wiBb‡dvm©W KswµU U¨vsK Gi ¯’vwqZ¡ I e¨qmvkÖqx nIqvi Kvi‡Y evsjv‡`‡k me‡P‡q †ewk e¨eüZ nq| G¸wj 
†MvjvKvi, AvqZvKvi, f‚-Dcwi¯’ ev D”P¯’vcb- †h‡Kv‡bv ai‡bi n‡Z cv‡i| wbg©v‡Yi mgq cvwb‡ivax e¨e¯’v I 
i‡Wi mwVK †cøm‡g›U Gi Dci bRi †`Iqv ¸iæZ¡c~Y©| Ab¨_vq, wj‡KR mgm¨v †`Lv w`‡Z cv‡i hv †cŠi GjvKvq 
GwU mvaviYZ `„k¨|

wPÎ 9.1: Kswµ‡Ui U¨vsK
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9.1.1.2 B¯úvZ

wPÎ 9.2: B¯úv‡Zi U¨vsK

B¯úvZ Gi U¨vsK w÷j †cøU ev c¨v‡bj w`‡q ˆZwi nq Ges Dc‡i ¯’vc‡bi †¶‡Î w÷j †d«g e¨eüZ nq| hLb 
U¨vsK ª̀æZ ¯’vcb Kivi cÖ‡qvRb nq, ZLb G ai‡bi U¨vsK Dc‡hvMx| gwiPv cÖwZ‡iv‡ai Rb¨ h_vh_ cÖ‡jc 
ev M¨vjfvbvBwRs Acwinvh©, we‡klZ evsjv‡`‡ki Av ª̀© © AvenvIqvq Gi Avqy®‹vj e„w×i Rb¨| G¸wj †MvjvKvi, 
AvqZvKvi, D”P¯’vcb ev f‚-Dcwi¯’ wewfbœ AvKv‡i wbwg©Z n‡Z cv‡i| eZ©gv‡b †cŠimfv¸wj‡Z B¯úvZ Gi U¨vsK 
e¨eüZ n‡”Q bv|

9.1.1.3 Gd.Avi.wc. (dvBevi wiBb‡dvm©W cøvw÷K)

dvBevi-wiBb‡dvm©W cøvw÷K (FRP) nj GKwU †hŠwMK Dcv`vb hv dvBevi w`‡q kw³kvjx GKwU cwjgvi g¨vwU «· 
MwVZ| dvBeviwU wewfbœ Dcv`vb Øviv ˆZwi nq †hgb: Mø¨vm, Kve©b, A¨vivwgW ev e¨vmë Ges Giv †hŠwMK 
Dcv`vb‡K kw³ I `„pZv cÖ`vb K‡i| Gd.Avi.wc D”P kw³, Kg IRb, ¶qcÖwZ‡iva Ges `xN© ¯’vwqZ¡ Gi GKwU 
†hŠwMK wn‡m‡e cwiwPZ| GwU Mvwo, wegvb, wbg©vY, mvgyw ª̀K wkímn wewfbœ †¶‡Î e¨eüZ nq|

cvwb mieivn e¨e¯’vq Gd.Avi.wc Gi ̀ ywU aib Av‡Q h_v: 1) c¨v‡bj UvBc I 2) †gv‡ìW UvBc| D”P ’̄vcb U¨vs‡K 
Gd.Avi.wcÕi ïay U¨vsK Ask e¨eüZ n‡jI, KvVv‡gvi †d«g mvaviYZ wiBb‡dvm©W KswµU ev B¯úvZ w`‡q ˆZwi 
nq| G¸wj wPÎ 9.3 G †`Lv‡bv n‡q‡Q|

Panel type Moulded type

wPÎ 9.3: Gd Avi wc cvwbi U¨vsK
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Gd.Avi.wc. U¨vsK KswµU ev B¯úvZ U¨vs‡Ki Zzjbvq †ek wKQy myweav cÖ`vb K‡i: hw`I cÖv_wgK DcKiY e¨q 
†ewk, Zey G¸wj nvjKv nIqvq ¯’vcb mnR I ¯v̂kÖqx| GQvov, Gd Avi wc U¨vs‡K Kswµ‡Ui g‡Zv dvUj ev 
B¯úv‡Zi g‡Zv gwiPv a‡i bv Ges i¶Yv‡e¶Y LiP Kg| Gd Avi wc `xN ©¯’vqx nIqvq Gi mvwe©K RxebPµ e¨q 
K‡g hvq, hv `xN©‡gqv‡`i GKwU mvkÖqx Ackb wn‡m‡e Gi MÖnY‡hvM¨Zv K‡i †Zv‡j|

9.1.1.4 Ab¨vb¨

G¸wj g~jZ ivevi I cøvw÷K w`‡q ˆZwi| G ai‡bi U¨vsK mvaviYZ †QvU ¶gZvi U¨vs‡K e¨eüZ nq| G¸wj wPÎ 
9.4 G ïay U¨vs‡Ki Ask †`Lv‡bv n‡q‡Q|

Plastic tank

wPÎ 9.4: Ab¨vb¨ U¨vsK

9.1.2 aviY¶gZv

U¨vs‡Ki aviY¶gZv hZ †ewk, †mwU ZZ †ewk wbivc`| weZiY U¨vs‡Ki ¶gZv mvaviYZ m‡e©v”P ˆ`wbK NÈv 
Pvwn`vi 8-12 NÈvi mgcwigvY aiv nq| D”P¯’vcb U¨vs‡Ki ¶gZv mvaviYZ 1-3 NÈvi Pvwn`vi mgvb ivLv nq| 
evsjv‡`‡k cÖPwjZ Ifvi‡nW U¨vsK (OHT) Gi aviY¶gZv cvwbi Pvwn`vi wfwË‡Z wba©vwiZ nq| Z‡e AwaKvsk 
†cŠimfvq wWwcGBPB wbwg©Z Ifvi‡nW U¨vs‡Ki mvaviY aviY¶gZv 680 NbwgUvi|

9.1.3 Avbylw½K DcKiY (cvBc, wmuwo, cvwbi †j‡fj wb‡`©kK BZ¨vw`)

U¨vs‡K mvaviYZ cvBc ’̄vcb Kiv nq h_v: 1) cv¤ú †_‡K cvwb cÖ‡e‡ki Rb¨, 2) weZiY jvB‡b cvwb mieiv‡ni 
Rb¨, I 3) U¨vsK c~Y© n‡j AwZwi³ cvwb †ei Kivi Rb¨| 2 I 3 bs cvBc fvj&f Gi gva¨‡g wbqwš¿Z nq, hv‡Z 
U¨vsK Lvwj Ki‡Z cvwbi eva¨Zvg~jKfv‡e wbM©Z Kiv hvq|

cwi`k©‡bi myweav‡_© U¨vs‡K wmuwo ¯’vcb Kiv nq| U¨vs‡Ki D”PZv †ewk nIqvq mvaviYZ eR« cÖwZ‡ivaKI ¯’vcb 
Kiv nq (wPÎ 9.5)|



9-4

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

Inlet
pipe

Outlet
Pipe

Overflow
Pipe

Drain
valve

From 
pump To 

distribution

Ladder

Inlet
pipe

Ladder

Water 
level 

indicator

Lighting rod

wPÎ 9.5 : U¨vsK Gi Avbylw½K Dcv`vb

cvwbi †j‡fj wb‡`©kK
U¨vs‡Ki cvwbi cwigvY Rvbvi Rb¨ cvwbi †j‡fj wb‡`©kK ¯’vcb Kiv nq| cvwbi †j‡fj cwigv‡ci wewfbœ c×wZ 
i‡q‡Q, 1) cvwbi Pvc †_‡K †j‡fj wbY©q Kiv, 2) Avëªv‡mvwbK e¨envi K‡i cvwbi c„ô wbY©q Kiv, I 3) mivmwi 
cvwbi †j‡fj †`Lv| mvavibZ cvwbi †j‡fj wb‡`©kK wn‡m‡e †h c×wZ e¨envi Kiv nq ev wPÎ 9.6 G †`Lv‡bv 
n‡q‡Q| wP‡Îi evw`‡K GKwU †d¬vU, `wo, PvKv (cywj) I fvi e¨eüZ c×wZ| GB c×wZ‡Z cvwbi †j‡fj Kg‡j 
wb‡`©kKI wb‡P †b‡g hvq| Z‡e, ¯q̂swµq cvwbi †j‡fj †mÝi e¨env‡i U¨vsK e¨e¯’vcbv AviI Kvh©Ki nq|

†j‡fj myBP
cv¤ú PvjyeÜ wbqš¿‡Yi Rb¨ U¨vs‡K †j‡fj myBP ¯’vcb Kiv nq| wPÎ 9.6 Gi g‡a¨ †`Lv‡bv B‡jK‡U«vW wfwËK 
Ges ev-w`‡K †d¬vU wfwËK †j‡fj myBP e¨eüZ †`Lv‡bv n‡q‡Q|

AwZcÖevn (Ifvi‡d¬v)
AwZcÖev‡ni Kvi‡Y cvwb AcPq nq Ges e¨q e„w× cvq| `xN© mgq AwZcÖevn Pjgvb _vK‡j KvVv‡gvMZ ¶wZi 
m¤¢vebv _v‡K, hv e¨qeûj †givg‡Zi KviY n‡Z cv‡i|
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Indicator

Counter
Weight

Scale

Pully

Rope

Float

Tank 
Inside

Pump
on

Pump
offElect

-rodes

Pump
off

Pump
on

Float
switches

Water level indicator Water level switch

wPÎ 9.6 : cvwbi †j‡fj cwigv‡ci hš¿ 

9.2 wbwðZKiY c‡q›U I wbqš¿Yg~jK e¨e¯’v

9.2.1 cwiPvjbv w`K 

weZiY U¨vsK mvaviYZ e„nr aviY¶gZvi nq Ges GwU cvw¤ús †÷kb Øviv PvwjZ nq| GKvwaK cv¤ú mgvšÍivjfv‡e 
mshy³ _v‡K Ges NÈvwfwËK cvwbi Pvwn`v Abyhvqx cÖ‡qvRbxq msL¨K cv¤ú Pvjv‡bv nq| D”P¯’vcb U¨vsK mvaviYZ 
w`‡bi m‡e©v”P Pvwn`v mvgÄm¨ Kivi Rb¨ cwiPvwjZ nq| myZivs, U¨vsK I Rjvav‡ii cwiPvjbvMZ wel‡q cv¤ú, 
fvj&f I Ab¨vb¨ Dcv`v‡bi Kvh©µgI AšÍfz©³ _v‡K|

cwiPvjbvq wb‡gœv³ welq¸wj wbwðZ Ki‡Z n‡e:
1) U¨vs‡Ki cvwbi †j‡fj ch©‡e¶Y Kiv;
2) cv¤ú I fvj&f mwVKfv‡e KvR Ki‡Q wKbv Zv cix¶v Kiv;
3) U¨vs‡Ki me evqy wb¯‹vkb †Lvjv i‡q‡Q wKbv Ges †QvU cÖvYxi cÖ‡ek †iva Kivi e¨e¯’v wVK Av‡Q;
4) i¶Yv‡e¶‡Yi Rb¨ _vKv mKj g¨vb‡nvj Zvjve× Ae¯’vq ivLv|

9.2.2 ÎæwU wbY©q

(1) †bvsivfve 
1) SzuwK (Risk):

U¨vs‡Ki Af¨šÍixY `~l‡Yi Kvi‡Y cvwbi ¸YMZgvb bó n‡Z cv‡i, we‡klfv‡e †Nvjv‡Ufve, †Kvwjdg© e¨vK‡Uwiqv 
Ges ˆRe c`v_© e„w×i gva¨‡g| KL‡bv KL‡bv U¨vs‡Ki †fZ‡i g„Z cÖvYx, cvwLi evmv ev Bu`y‡ii evmv ch©šÍ cvIqv 
hvq, hvi cÖwZ `„wó ivL‡Z n‡e|
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2) cÖ‡qvRbxq Z_¨ (Necessary data):

	U¨vs‡Ki cÖ‡ekgy‡Li cvwbi ¸YMZgv‡bi Z_¨*
	U¨vs‡Ki wbM©gbgy‡Li cvwbi ¸YMZgv‡bi Z_¨*
	U¨vs‡Ki †fZ‡ii `„k¨gvb cwi`k©‡bi djvdj

* †Nvjv‡Ufve, †Kvwjdg © e¨vK‡Uwiqv Ges ˆRe c`v_© (COD/BOD)

3) wbwðZKiY (Confirmation Points):

•	 cvwbi ¸YMZgv‡bi †¶‡Î, hw` wbM©gbgy‡Li gvb cÖ‡ekgy‡Li gv‡bi †P‡q †ewk nq, Z‡e U¨vs‡Ki Af¨šÍixY 
`~l‡Yi m¤¢vebv i‡q‡Q| Zvr¶wYK e¨e¯’v MÖnY Ki‡Z n‡e|

•	 U¨vs‡Ki †fZ‡ii `~lY †Pv‡L †`‡L wbwðZ Ki‡Z n‡e| cwi`k©‡bi mgq I wd«‡Kv‡qwÝ wb¤œiƒc:

	U¨vs‡Ki cvwb wb®‹vkb K‡i †fZiwU `„k¨gvbfv‡e ch©‡e¶Y (cÖwZ gv‡m GKevi);

	†Nvjv‡Ufve cix¶v cÖ‡ekgyL I wbM©gbgy‡L cÖwZw`b, †Kvwjdg© I ˆRe c`v_© cix¶v cÖwZ mßv‡n GKevi;

hw`I cvwbi ¸YMZgv‡b †Kv‡bv AebwZ †`Lv bv hvq, ZeyI U¨vs‡Ki †fZ‡i `~lY ax‡i ax‡i e„w× cvq| myZivs 
U¨vsK wbqwgZ cix¶v Kiv Riæwi Ges cÖwZwU cwi`k©‡bi Z_¨ bw_fz³ Ki‡Z n‡e Ges hw` `~lY wbwðZ nq, 
†hgbwU bx‡Pi Qwe‡Z †`Lv‡bv n‡q‡Q, Zvn‡j c`‡¶c/cÖwZKvig~jK e¨e¯’v MÖnY Ki‡Z n‡e| wPÎ 9.7 †Z 
Af¨šÍixY U¨v¼ `~l‡Yi D`vniY †`Lv‡bv n‡q‡Q|

Rgv fvmgvb e¯‘ U¨vs‡K giv B`y‡ii †`n

U¨vs‡Ki wfZ‡i cvB‡c gwiPv Mfxi Rgv fvmgvb e¯‘

wPÎ 9.7 : U¨vs‡Ki wfZ‡i †bvsivfve
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wPÎ 9.8 : U¨vs‡Ki wfZ‡i cwi®‹vi Kiv

4) c`‡¶c I cÖwZKvig~jK e¨e¯’v (Action and Countermeasures):

wPÎ 9.8 G †`Lv‡bv Abyhvqx U¨vsK cwi®‹v‡ii Rb¨ †WK eªvk Ges †RU cv¤ú e¨envi K‡i m¤ú~Y©fv‡e cwi®‹vi 
Ki‡Z n‡e| cwi®‹vi †kl n‡j RxevYygy³KiY (disinfection) KvR Kvh©Kifv‡e m¤úbœ Ki‡Z n‡e| cwi®‹v‡ii mgq, 
cwi®‹viKv‡R Drcbœ †bvsiv cvwb †hb weZiY cvBcjvB‡b cÖ‡ek bv K‡i †m wel‡q mZK©Zv wb‡Z n‡e| GB cwi®‹vi 
KvR m¤¢e n‡j iv‡Z m¤úv`b Ki‡Z n‡e A_ev wjdU cv¤ú ev Mfxi bjK‚c Gi cv¤ú e¨envi K‡i cvwb mivmwi 
weZiY cvB‡c mieivn Ki‡Z n‡e hv‡Z U¨vsK cwi®‹v‡ii mgq cvwb mieivn eÜ ivLvi cÖfve me©wb¤œ nq|

U¨vsK cwi®‹v‡ii wbw`©ó cÖwµqvi †¶‡Î wb‡Pi wb‡`©kbv¸wj AbymiY Ki‡Z n‡e|
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Ifvi‡nW wiRvf©qvi eQ‡i AšÍZ GKevi m¤ú~Y©fv‡e cix¶v I cwi®‹vi Ki‡Z n‡e| wb‡P cwi`k©b I cwi®‹v‡ii 
avc¸wj eY©bv Kiv n‡jv:

Ifvi‡nW U¨vsK cwi®‹vi Kiv

evwl©K Ifvi‡nW U¨vsK cwi®‹vi Kivi wb‡`©kvejx †h wel‡q bRi w`‡Z n‡e 
1. Drcv`K bjK‚‡ci cv¤ú, nvB-wjdU cv¤ú Ges 

weøwPs cvDWvi †WvwRs eÜ Ki‡Z n‡e|
- ZË¡veavq‡Ki mivmwi ZË¡eveav‡b KvR Ki‡Z 

n‡e| 

- MÖvnK‡`i c~‡e©B AewnZ Ki‡Z n‡e, hv‡Z Zviv 
cwi®‹viKiY KvR Pjvi mg‡q e¨env‡ii Rb¨ h‡_ó 
cwigvb cvwb gRy` K‡i ivL‡Z cv‡ib|

2. D”P Rjvavi n‡Z cvwb me©wbgœ †j‡f‡j bv †cŠuQv‡bv 
ch©šÍ weZiY e¨e¯’vq mieivn Ki‡Z n‡e|

3. wbgœwjwLZ c×wZ‡Z D”P Rjvavi cwi®‹vi I 
cwi`k©b Ki‡Z n‡e|

- D”P Rjvav‡ii cvwb wb®‹vkb Kiæb|
- D”P Rjvav‡ii wfZ‡ii KswµU †f‡½ wM‡q‡Q 

wKbv cix¶v Kiæb| hw` †Kvb fvOv _v‡K Z‡e Zv 
AwZmË¡i †givgZ Kiæb| 

- Rjvav‡ii wmwjs, †`qvj Ges Zj‡`k m¤ú~Y©fv‡e 
cwi¯‹vi Kiæb Ges gqjv I Zjvwb AcmviY Kiæb|

- D”P Rjvavi m¤ú~Y©fv‡e wb®‹vkb Kiæb|
- D”P Rjvav‡ii wmwjs, †`qvj Ges Zj‡`k cwi®‹vi 

cvwb Øviv ay‡q cybivq wb®‹vkb Kiæb|
- D”P Rjvavi m¤ú~Y © fwZ© Kiæb|
- RxevYygy³ Kivi Rb¨ †K¬vwib cvDWv‡ii `ªeY (150 

wcwcGg) cÖ¯‘Z Kiæb|
- cȪ ‘ZK…Z †K¬vwib cvDWv‡ii ̀ ªeY Dc‡ii g¨vb‡nv‡ji 

gva¨‡g Rjvav‡i cÖ‡qvM Kiæb|
- RxevYybvkK gva¨‡gi Kgc‡¶ 24 NÈv Rjvav‡ii 

g‡a¨ Ae¯’vb Ki‡Z n‡e|
- Gi ci Av‡iv GKevi Rjvavi wb®‹vkb Ges cwic~Y© 

Kiæb|
- D”P Rjvavi Avevi ¯^vfvweK cwiPvjbvq wdwi‡q 

Avbyb|

- †W«b fvj&f Lyjyb|
- g¨vb‡nv‡ji ga¨ w`‡q gB Gi gva¨‡g Rjvav‡i 

cÖ‡ek Kiv †h‡Z cv‡i|
- cwi¯‹vi Kivi Rb¨ eªvk Ges cvwbi †nvm e¨envi 

Kiæb|
- hw` mg¯Í gqjv AcmviY bv nq Z‡e GwU Ges 

cieZ©x c`‡¶c Avevi Kiæb|
- Drcv`‡Ki bjK‚c‡Ki myBP ÒAbÓ Kiæb Ges 

†kvabvMvi Pvjy Kivi ci nvB wjdU cv¤ú Pvjy 
Kiæb|

- D”P Rjvavi Zjvwb gy³ Kiv ch©šÍ 500 NbwgUvi 
AvqZ‡bi Rjvav‡ii Rb¨ cÖvq 72 wK‡jvMÖvg †K¬vwib 
cvDWvi cÖ‡qvRb| 1 Nb wgUvi cvwbi g‡a¨ Zv 
`ªexf‚Z Kiæb| †K¬vwib cvDWv‡ii `ªeY e¨env‡ii 
mgq wbivc` Kv‡jv Pkgv, nvZ †gvRv Ges ivev‡ii 
A¨vcÖb cwiavb Kiæb|

- MÖvnKMY GB mg‡qi g‡a¨ hv‡Z Rjvavi n‡Z cvwb 
MÖnY bv K‡ib Zv wbwðZZv weavb Kiæb|

- AZ¨waK †K¬vwibhy³ cvwb hv‡Z K…wl‡¶‡Î ev gv‡Qi 
cyKz‡i wb®‹vwkZ bv nq Zvi Rb¨ mZK©Zv Aej¤̂b 
Kiæb; KviY G‡Z k‡m¨i ev gv‡Qi ¶wZ n‡Z cv‡i|

- Drcv`K bjK‚c Ges †kvabvMvi cwiPvjbv cybivq 
Avi¤¢ Kiæb|

Cited from “9.9 Cleaning of Overhead Reservoirs, Operation and Maintenance Manual for Urban Water 

Supply, UGIIP-III, 2020.”
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(2) wj‡KR
1) SzuwK (Risk):

U¨vs‡Ki wj‡K‡Ri d‡j ïay cvwbi AcPqB bq, cvwb Drcv`‡bi Rb¨ cÖ‡qvRbxq we`y¨r, ivmvqwbK, kÖg -mewKQyiB 
AcPq nq| cvkvcvwk wj‡K‡Ri gva¨‡g cvwb cÖevwnZ n‡q U¨vs‡Ki KvVv‡gvMZ ¶q m„wó K‡i, d‡j Gi ¯’vwqZ¡ 
K‡g hvq|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

	U¨vs‡Ki evwn¨K Ae¯’v

	wbg©vY mvgMÖx 

3) wbwðZKiY (Confirmation Points):

•	 U¨vs‡Ki evwn¨K Ae¯’v
D”P¯’vcb I f‚Dcwi¯’ U¨vs‡Ki wj‡KR mvaviYZ evwni †_‡K mn‡R †`Lv hvq, †`qv‡ji Mv‡q †fRv `vM ev weeY© 
Ask _vK‡j Zv wj‡K‡Ri j¶Y| f‚Mf©¯’ U¨vs‡Ki †¶‡Î, bx‡Pi w`K †_‡K wj‡KR †evSv KwVb KviY cvwb gvwUi 
g‡a¨ †kvwlZ nq| wj‡K‡Ri D`vniY wPÎ 9.9 †`Lv‡bv n‡q‡Q|

wKQy †¶‡Î AeKvVv‡gv n¯ÍvšÍ‡ii mgq KswµU wbg©vY R‡q‡›U cvwbi wj‡KR †`Lv †h‡Z cv‡i| Z‡e mg‡qi mv‡_ 
mv‡_ cvwb I Kswµ‡Ui Dcv`v‡bi g‡a¨ ivmvqwbK wewµqvi d‡j K¨vjwmqvg Kv‡e©v‡bU Rgv n‡q dvuK¸wj eÜ K‡i 
w`‡Z cv‡i, hvi Kvi‡Y wj‡KR ¯̂vfvweKfv‡e eÜI n‡q †h‡Z cv‡i| ZeyI, wj‡KR †`Lv gvÎB ª̀æZ †givg‡Zi 
Rb¨ mycvwik Kiv nq|

wPÎ 9.9 : cvwbi U¨vs‡Ki wj‡KR 
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4) c`‡ÿc Ges cÖwZKv‡ii e¨e¯’v (Action and countermeasures)

•	 †givgZ 

mvaviYfv‡e, wj‡KR ev ¶qcÖvß ¯’v‡b cywUs ev wmj¨v›U fwZ© ev Gi cÖ‡jc †`Iqv nq| Gi c‡i, cvwb‡ivax cÖ‡jc 
is ev cvwb‡ivax wkU e¨envi K‡i wj‡Ki ¯’vb †X‡K †`Iqv nq hv‡Z wj‡KR Avi bv N‡U (wPÎ 9.10)| evsjv‡`‡k 
mvaviYZ AvVv‡jv wm‡g›U me‡P‡q †ewk e¨envi Kiv nq|

Kswµ‡Ui †`qv‡j AvVv‡jv wm‡g›U Øviv †X‡K †`Iqv n‡”Q cvwb‡ivax KvMR (wmj) e¨envi Kiv n‡”Q

 
cvwb‡ivax cÖ‡jc is e¨envi Kiv n‡”Q 

 

cvwb‡ivax wmU e¨envi Kiv n‡”Q 

wPÎ 9.10 : cvwbi U¨vs‡Ki wj‡KR †givgZ

•	 cyyb:wbg©vY 

†hme cvwbi U¨vsK fzjgvÎvi KswµU wgkÖY w`‡q wbwg©Z n‡q‡Q, †m¸wj g~jZ †f‡O cyb:wbg©vY Kiv DwPZ| Z‡e 
e¨wZµg wn‡m‡e, hw` KvVv‡gvMZ kw³ MÖnY‡hvM¨ nq (†hgbt †QvU AvKv‡ii f‚Mf©¯’ U¨vsK), Zvn‡j wPÎ 9.10 
Abyhvqx †givg‡Zi e¨e¯’v †bIqv †h‡Z cv‡i|

†givgZKvjxb mg‡q cvwb mieivn mivmwi cvw¤ús A_ev Ab¨vb¨ Drm †_‡K mvgwqKfv‡e Pvjv‡Z n‡e|

(3) ¶q I Avqy®‹vj (Deterioration, Life expectancy)

1) SzuwK (Risk):

U¨vs‡Ki ¶qcÖvwß Gi KvVv‡gvMZ kw³ Kwg‡q †`q, d‡j wj‡KR ev a‡m covi SzuwK ˆZwi nq| mvaviY cvwbi 
U¨vs‡Ki Avqy®‹vj †Uwej 9.1 G †`Lv‡bv n†q‡Q| Z‡e cÖK…Z Avqy®‹vj Gi wbg©vYgvb, AvenvIqv, cvwbi ¸YMZgvb 
I i¶Yv‡e¶‡Yi Dci wbf©i K‡i|
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†Uwej 9.1: DcKiY I Avqy®‹vj

DcKiY Avqy®‹vj (eQi)
wiBb‡dvm©W KswµU  30-50

w÷j 15-25
Gd Avi wc 20-30

2) cÖ‡qvRbxq Z_¨ (Necessary data):

•	 wbg©v‡Yi mvj

•	 U¨vs‡Ki wfZ‡i I evB‡i `„k¨gvb Ae¯’v

3) wbwðZKiY (Confirmation points):

	U¨vs‡Ki wbg©vY mvj Dc‡ii †Uwe‡j D‡jøwLZ Avqy®‹v‡ji g‡a¨ Av‡Q wK bv Zv cix¶v Kiv|

	 U¨vs‡Ki wfZi I evB‡i Ae ’̄v DcKiY‡f‡` wbgœiƒc fv‡e hvPvB Ki‡Z n‡e (wPÎ 9.11, wPÎ 9.14 Ges wPÎ 
9.15 Abymv‡i)|

- KswµU (Carbonization/Neutralization, Salt Damage)

wb‡Pi Qwe‡Z U¨vs‡Ki KvVv‡gv‡Z ¶qcÖvwßi j¶Y †`Lv‡bv n‡q‡Q| Gme ¶q wb‡gœv³ Dcm‡M© wPwýZ nq| GB 
mKj jÿY †`‡L ÿqcÖvwß wba©viY Kiv m¤¢e| hw`I KLb †givgZ Ki‡Z n‡e Zvi my¯úó gvb`Û wba©viY Kiv 
KwVb, Z‡e dvUj ev AvswkK †f‡O cov †`Lv gvÎB ª̀æZ †givgZ Kiv DwPZ|

Kswµ‡Ui wfZ‡i wiBb‡dvm©&W ev‡i gwiPv Db¥y³ wiBb‡dvm©&W ev‡i gwiPv
wPÎ 9.11 : wiBb‡dvm©&&W Kswµ‡U Kv‡e©vbvB‡Rkb ev jebRwbZ ÿq

Kve©bvB‡Rkb (Neutralization) cÖwµqvq Kswµ‡Ui g‡a¨ _vKv ¯ø¨vKW jvBg (K¨vjwmqvvg nvB‡W«v·vBW CaOH₂) 
evqyyi CO₂–Gi mv‡_ wewµqv K‡i Kg pH hy³ K¨vjwmqvg Kv‡e©v‡b‡U (CaCO₃) cwiYZ nq| g~jZ ø̄¨vKW jvBg 
Kswµ‡Ui g~j Dcv`vb hvi pH †ewk _v‡K| D”P pH Ae¯’vq i‡W gwiPv a‡i bv, wKš‘ Kve©bvB‡Rk‡bi d‡j pH 

K‡g †M‡j i‡W Rs a‡i Ges cÖmvwiZ n‡q KswµU L‡m c‡o, iW †ewi‡q Av‡m Ges KvVv‡gvMZ kw³ K‡g hvq 
(wPÎ 9.12)|
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wPÎ 9.12 : wiBb‡dvm©&&W Kswµ‡U Kv‡e©vbvB‡Rkb Gi NUbv

G ai‡bi Av‡iKwU NUbv n‡jv jeYRwbZ ¶wZ| Kswµ‡Ui c„‡ô †j‡M _vKv jeY ax‡i ax‡i †K¬vivBW Avqb (Cl⁻) 
AvKv‡i Kswµ‡Ui †fZ‡i cÖ‡ek K‡i Ges i‡W Gi Ae¯’vb ch©šÍ †cŠu‡Q hvh| †K¬vivBW Avq‡bi cwigvY GKwU wbw`©ó 
gvÎvi †ewk n‡j iW ¶qcÖvß nq| Kve©bvB‡Rk‡bi †¶‡Î †hgb N‡U, †Zgwb i‡W Rs a‡i Ges cÖmvwiZ nq, hvi 
d‡j KswµU L‡m c‡o, iW Db¥y³ n‡q hvq Ges Gi kw³ n«vm cvq (wPÎ 9.13)|
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wPÎ 9.13 : wiBb‡dvm©&&W Kswµ‡U jebRwbZ ÿq Gi NUbv

- w÷j U¨vsK

w÷j U¨vs‡Ki wfZi I evB‡i wbqwgZ gwiPv cix¶v Kiv DwPZ (wPÎ 9.14)| mg‡qi mv‡_ wKQy gwiPv nIqv 
¯̂vfvweK, wKš‘ „̀k¨gvb gwiPv †ewk n‡j ª̀æZ e¨e¯’v †bIqv cÖ‡qvRb †hgbwU wb‡¤œv³ Qwe‡Z †`Lv‡bv n‡q‡Q|

wPÎ 9.14 : gwiPv aiv cvwbi U¨vsK (wfZi I evwni)
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- Gd Avi wc 

FRP U¨v‡¼i AebwZi j¶Y nj Møvm dvBevi Gi is ev G·‡cvRv‡ii cwieZ©b (wPÎ 9.15) hv AwZ‡e¸bx iwk¥i 
Aax‡b cPb Gi mgqKv‡j cwijw¶Z nq| c¨v‡bj U¨v‡¼i †¶‡Î, c¨v‡b‡ji g‡a¨ †XvKv‡bv M¨vm‡KU¸wj ¶qcÖvß 
nq Ges †evë I bvU¸wj‡Z gwiPv c†o|

AwZ‡e¸bx iwk¥i Øviv ÿqcÖvß - is cwieZ©b I dvBevi Ly‡j Avkv U¨vs‡Ki †evë I bv‡U gwiPv aiv
wPÎ 9.15 : ÿqcÖvß Gd Avi wc U¨vsK 

4) c`‡ÿc Ges cÖwZKv‡ii e¨e¯’v (Action and countermeasures):

GLv‡b `ywU c×wZ Av‡Q: cyb:wbg ©vY (Rebuild) I cybe©vmb (Rehabilitation)| 

U¨vs‡Ki wewfbœ gvÎvi ¶q-¶wZi Rb¨ †Kvb cÖwZKvig~jK e¨e¯’v MÖnY Kiv DwPZ †mUv wba©viY Kiv KwVb| 
Z‡e mvaviYfv‡e ejv hvq, hw` U¨vs‡Ki ¶q Ggb ch©v‡q †cŠu‡Q hvq †hLv‡b Gi MVb `ye©j n‡q c‡o‡Q ev GwU 
Avi mwVKfv‡e KvR Ki‡Q bv, Zvn‡j U¨vsKwU cybivq wbg©vY Kiv cÖ‡qvRb| Ab¨w`‡K, hw` ¶q-¶wZi gvÎv 
Zzjbvg~jKfv‡e Kg nq, Zvn‡j cybe©vmb (rehabilitation) GKwU Dchy³ cÖwZKvig~jK e¨e¯’v n‡Z cv‡i|

	cyb:wbg©vY (Rebuild)

wPÎ 9-16 Abymv‡i hw` U¨vsK m¤ú~Y © RxY© n†q hvq, cyb:wbg©vY Kiv Avek¨K| †h‡Kvb DcKi‡Yi U¨vs‡Ki mvaviY 
Avqy hw`I 20-30 eQi, Z‡e mwVK e¨envi I i¶Yv‡e¶‡Y GwU 50 eQ‡iiI †ewk ¯’vqx n‡Z cv‡i|

Ab¨w`‡K, w÷j U¨vs‡Ki †¶‡Î, hw` gwiPvi Kvi‡b U¨vs‡Ki KvVv‡gvMZ kw³ bó nq (DcKiY‡K `~e©j Kiv), 
†m‡ÿ‡Î mswkøó ÿwZMÖ¯’ Ask †givgZ ev cÖwZ¯’vcb Ki‡Z n‡e|

wPÎ 9-16 : m¤ú~Y©fv‡e Ae¨envi‡hvM¨ U¨vsK
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	cybe©vmb (Rehabilitation)

U¨vs‡Ki DcKi‡bi Dci wbf©i K‡i wb‡¤œv³fv‡e cybe©vmb KvR Kiv nq:

- KswµU U¨vsK 

Kve©bvB‡Rkb ev jeY RwbZ ¶‡qi †¶‡Î wPÎ 9-17 Abyhvqx †givgZ Kivi c×wZ:
(1) ¶wZMȪ ’ KswµU wPwcs K‡i AcmviY Kiv;
(2) Db¥y³ iW †_‡K gwiPv eªvk ev Abyiƒc hš¿ w`‡q cwi®‹vi Kiv;
(3) i‡W gwiPv‡ivax cÖ‡jc jvMv‡bv;
(4) AwZDbœZ gv‡bi KswµU w`†q †X‡K †`Iqv;
(5) cvwb‡ivax is Gi cÖ‡jc †`Iqv|

wPÎ 9-17: KswµU U¨vs‡Ki †givgZ c×wZ
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- w÷j U¨vsK
hLb w÷j U¨vs‡K gwiPv aiv †`Lv †`q ZLb wPÎ 9.18 Abyhvqx gwiPv cwi®‹vi Ki‡Z n‡e Ges A¨vw›U-K‡ivkb 
cÖ‡jc w`‡Z n‡e|

gwiPv AcmviY I D”P Pv‡ci cv¤ú Øviv cwi®‹vi KiY

gwiPv I cvwb cÖwZ‡iva is Øviv cÖ‡jc cÖ`vb
wPÎ 9-18: w÷j U¨vsK †givgZ

- Gd Avi wc
Gd Avi wc c¨v‡b‡ji U¨vsK †givgZ wPÎ 9.19 G †`Lv‡bv n‡q‡Q| Dcwifv‡Mi 2wU Qwe Abyhvqx gwiPv aiv 
†evë-bvU cwieZ©b K‡i cøvw÷K †evë-bvU jvMv‡Z n‡e| wb‡Pi 2wU Qwe Abyhvqx c¨v‡b‡ji ga¨Kvi M¨vm‡KU 
bó n‡j GB RvqMv¸wj wmj Ki‡Z n‡e|

gwiPv cov †evë I bvU cÖwZ¯’vwcZ †evë I bvU

M¨vm‡KU bó nIqv †Uc Øviv †Rvov eÜ Kiv
wPÎ 9-19 : Gd Avi wc U¨vsK †givgZ
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(4) Ifvi‡d¬v cÖwZ‡iva I †W«‡bR wm‡÷g cwi`k©b

1) SzuwK (Risk):

hw` Ifvi‡d¬v N‡U, Zvn‡j cvwbi AcPq nq, hvi d‡j e¨q e„w× cvq| GQvovI, AwZwi³ cvwb Pz‡q feb I 
hš¿cvwZi †fZ‡i Xz‡K ¶q (corrosion) I bó nIqvi SzuwK evovq, hv c‡i †givg‡Zi cÖ‡qvRb n‡Z cv‡i| Avevi, 
wb®‹vkb e¨e¯’v ̀ ye©j n‡j cvwbi †j‡fj wbqš¿Y Kiv KwVb n‡q hvq, hvi d‡j cvwb mieivn e¨e¯’vi ̄ v̂fvweK Kvh©µg 
e¨vnZ nq|

GB SzuwK¸wj cÖwZ‡iva Kivi Rb¨ wbqwgZ cwi`k©b I hš¿cvwZi mwVK i¶Yv‡e¶Y AZ¨šÍ Riæix|

2) cÖ‡qvRbxq Z_¨ (Necessary data):

	cvwb †j‡fj e¨e¯’vcbvi †WUv (†mÝi wiwWs, B‡j‡±«vW, †d¬vU myB‡Pi Ae ’̄v);

	miÄv‡gi i¶Yv‡e¶Y I c~e©eZ©x †givg‡Zi †iKW©;

3) wbwðZKiY (Confirmation points):
	ej-U¨vc I cvwb-†j‡fj †mÝi mwVKfv‡e KvR Ki‡Q Ges A¯v̂fvweK cvwb e„w× cÖwZ‡iva Ki‡Q;

	†W«‡bR cvB‡c AhvwPZ e¯‘ ev gqjv R‡g †bB Ges wb®‹vkb Kvh©¶gZv wVK Av‡Q;

4) c`‡ÿc Ges cÖwZKv‡ii e¨e¯’v (Action and countermeasure):

	wbqwgZ cwi`k©b: †mÝi, B‡j‡±«vW I †W«‡bR cvBc cwi®‹vi I cix¶v Kiv;

	†W«‡bR i¶Yv‡e¶Y: eø‡KR `~i Ki‡Z mwVKfv‡e cwi®‹vi Kiv;

	miÄvg DbœwZKiY: Kvh©KvwiZv AÿyY¨ ivLvi Rb¨ cyivZb fvj&f, †mÝi cÖwZ¯’vcb Kiv;

	Riæix mvov †`Iqvi cwiKíbv: Ifvi‡d¬v n‡j ª̀æZ c`‡¶‡ci e¨e¯’v Kiv;

	†W«‡bR c‡_i Dbœqb: AwZwi³ cvwbi SzuwK Gov‡Z cvwb †hb mwVK c‡_ †ei n‡Z cv‡i Zv wbwðZ Kiv|
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9.3 ¯’vcbv mg~‡ni mgm¨v mgvavb 

†Uwej 9.2-G U¨vsK I wiRvf©qvi-Gi mgm¨v mgvavb Dc¯’vcb Kiv n‡q‡Q| mvB‡U ch©‡ew¶Z NUbv¸wji wfwË‡Z 
ÎæwUi KviY wbY©q Ki‡Z n‡e Ges cÖ‡qvRbxq c`‡¶c MÖnY Ki‡Z n‡e|

†Uwej 9.2 U¨vsKmg~‡ni mgm¨v mgvavb

jÿY (Phenomenon) KviY
(Causes)

SzuwK (Risk)
e¨e¯’v

(Actions)

cvwbi U¨vs‡K †bvsov Ae¯’v 

`xN© mgq cwi®‹vi bv Kiv 
mieivnK…Z cvwbi ¸YMZ 
gv‡bi AebwZ

U¨vsK cwi®‹vi Kiv1

Gqvi †f›U †_‡K `~lY 
cÖ‡ek Kiv

Gqvi †f‡›Ui Ae¯’v cix¶v Kiv 
Ges cª‡qvRb n‡j SS †gk 
cwieZ©b Kiv

cvwbi U¨vs‡Ki wj‡KR
¶qcÖvß nIqv / AebwZ
Lvivc wbg©vY

cvwbi AcPq e„w× Ges 
Drcv`b LiP e„w×

bb-†iwfwbD IqvUvi e„w×

wj‡KR †givgZ Kiv

¯v̂fvwe‡Ki †P‡q cvwb 
fi‡Z †ewk mgq jvMv

‡W«b ev mvcøvB cvB‡ci 
ø̄Bm fvj& f AvswkK †Lvjv 

_vKv

fvj&f¸wj m¤ú~Y©fv‡e cix¶v 
Kiv

U«vÝwgkb cvB‡c wj‡KR 
nIqv

wj‡KR †givgZ Kiv

cvwbi U¨vs‡Ki `ye©j 
KvVv‡gv2

¶qcÖvß nIqv / AebwZ
U¨vs‡Ki a‡m cov
cvwbi wj‡KR nIqv

U¨vsK cyb:wbg©vY Kiv
U¨vsK †givgZ Kiv

w÷j U¨vs‡K D‡jøL‡hvM¨ 
cwigvY gwiPv aiv

gwiPv AcmviY K‡i cwi®‹vi 
Kiv Ges A¨vw›U-†Kv‡ivkb 
†cB›U cÖ‡qvM Kiv

jvBUwbs iW I ms‡hvM 
K¨ve‡ji cy‡iv‡bv I bó 
n‡q hvIqv

mg‡qi mv‡_ mv‡_ AebwZ 
nIqv

eR«cvZ n‡j:
U¨vs‡Ki myweavmg~‡ni ¶wZ
we`y¨r¯ú„ó nIqvi SzuwK

eR«cvZ cÖwZ‡ivaK hš¿cvwZ 
gvwmKfv‡e cix¶v Kiv Ges 
cÖ‡qvRb n‡j †givgZ Kiv

cvwbi †j‡fj Abyhvqx 
¯^qswµq cv‡¤úi fzjfv‡e 
KvR Kiv3

†j‡fj †mÝi ev †j‡fj 
myB‡Pi ÎæwU

cvwbi AcPq e„w× Ges 
Drcv`b LiP e„w×
bb-†iwfwbD IqvUvi e„w×

‡mÝi (B‡j‡±«vW), †d¬vU myBP 
cwieZ©b ev †givgZ Kiv

Ifvi‡d¬v nIqv cvwb

cvwbi †j‡fj wb‡`©kK 
fv½v

cywj, †d¬vU ev wb‡`©k‡Ki 
AvU‡K hvIqv

ARvbv cwigvY cvwb, hvi 
d‡j cvwb weZi‡Yi NvUwZ 
kbv³KiY I e¨e¯’v wb‡Z 
wej¤^ nq Ges †hLv‡b 
cvwbi cÖ‡qvRbxqZv †ewk 
†m GjvKvq mwVKfv‡e 
cvwb weZiY e¨vnZ nq 

BwÛ‡KUi cwieZ©b ev †givgZ 
Kiv

gšÍe¨:
1) cwi®‹vi Kivi cÖwµqvvi Rb¨ 9.2.2 Aby‡”Q`wU †`Lyb|
2) wiBb‡dvwm©s evi †ewi‡q Avmv, U¨vs‡Ki †n‡j hvIqv, U¨vs‡Ki †`qv‡j eo dvUj ev MZ© m„wó nIqvv| gwiPvi
 Kvi‡Y †cø‡Ui cyiæZ¡ K‡g hvIqv|
3) GwU NU‡j, U¨vs‡Ki cvwbi †j‡fj wba©vwiZ Acv‡ikb jvB‡bi Dc‡i _vK‡jI cv¤ú Pvjy n‡e bv| wecix‡Z,
 U¨vsK c~Y© n‡jI cv¤ú eÜ n‡e bv|
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9.4 cwi`k©b

†Uwej 9.3 G U¨vs‡Ki Av`k © cwi`k©b AvB‡Ug Ges wd«‡Kv‡qwÝ †`Lv‡bv n‡q‡Q| 

†Uwej 9.3 U¨vs‡Ki ˆ`wbK, gvwmK I evwl©K cwi`k©b AvB‡Ug

AvB‡Ug ˆ`wbK gvwmK evwl©K gvb`Û

1. U¨v‡¼i †fZ‡i - 〇

wZb gv‡m
1 evi, †Pv‡L 

†`‡L 

- cv‡ki †`qv‡j SyjšÍ KwVb 
c`v_©, gqjv R‡g †bB|

2. evB‡ii wj‡KR - - ‡KvbI wj‡KR †bB

3. U¨v‡¼i cvwbi †j‡fj 〇

cÖwZ N›Uvq 
cixÿv Kiv

〇

gvwmK Mo, 
m‡e©”P Ges 

me©wb¤œ

〇

evwl©K Mo, 
m‡e©”P Ges 

me©wb¤œ 

Dc‡P co‡Q ev co‡Q bv
Lvwj Av‡Q ev Lvwj †bB

4. cv¤ú cwiPvjbv U¨v‡¼ cvwb cv¤ú Kiv n‡”Q|

5. cvwbi ¸Yvejx (1)
(†Nvjv‡Ufve, Aewkó 
†K¬vwib)

〇

cix¶vi djvdj gvb`Û 
†gvZv‡eK Av‡Q

6. cvwbi ¸Yvejx (2)
(Kwjdg©, ˆRe c`v_©)

-
〇

gv‡m 1 evi
〇

gvwmK WvUvi 
Mo
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Aa¨vq-10t  cvwb mieivn myweavi Rb¨ we`y¨r
10.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

GB As‡k cvwb mieivn e¨e¯’vq e¨eüZ we`y¨r I ˆe`y¨wZK hš¿cvwZi †gŠwjK aviYv e¨vL¨v Kiv n‡q‡Q| Kxfv‡e 
we`y¨r mieivn, wbqš¿Y Ges myiw¶Z ivLv nq, Zv e¨vL¨v Kiv n†q‡Q| cvkvcvwk †cŠimfvi cvwb mieivn e¨e¯’vi 
ˆe`y¨wZK myweav¸wj wbivc`, ̀ ¶ I wbf©i‡hvM¨fv‡e cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨ cÖ‡qvRbxq †gŠwjK Ávb cÖ`vb 
Kiv n‡q‡Q|

10.1.1 mvims‡¶c

cvwb mieivn myweavq cv¤ú, cvwb cwi‡kvab hš¿cvwZ BZ¨vw`i g‡Zv eû ai‡bi ̂ e ỳ¨wZK hš ¿ e¨eüZ nq| ̂ e`y¨wZK 
e¨e¯’vi †Kv‡bv ÎæwU n‡j cvwb mieivn I Gi weZiY e¨vnZ nq Ges myweav¸wji i¶Yv‡e¶Y I e¨e¯’vcbv e¨qI 
e„w× cvq| mwVKfv‡e cvwb mieivn e¨e¯’v cwiPvjbv I i¶Yv‡e¶‡Yi Rb¨, wWwcGBPBÕi cÖ‡KŠkjx‡`i we`y¨r 
mieivn e¨e¯’v I Gi wbqš¿Y e¨e¯’vi Dci h_vh_ Ávb AR©b Kiv cÖ‡qvRb, hv‡Z Zviv †cŠimfvi cÖ‡KŠkjx‡`i 
mwVK wb‡`©kbv w`‡Z cv‡ib|

we ỳ¨r GKwU A „̀k¨ welq Ges we ỳ¨r¯ú„ó n‡j g„Zz¨ ch©šÍ n‡Z cv‡i, ZvB GwU AZ¨šÍ mZK©Zvi mv‡_ cwiPvjbv 
Ki‡Z nq|

GB Aa¨v‡qi wPÎ 10.1 G mvaviY we`y¨r mieivn I wbqš¿Y e¨e ’̄vi GKwU †gŠwjK avibv cÖ`vb Kiv n‡q‡Q| †mB 
mv‡_ cv¤ú I †Rbv‡iUi, †h¸wj cÖavb ˆe ỳ¨wZK hš¿, †m¸wji cwiPvjbv I e¨e¯’vcbvi c×wZ e¨vL¨v Kiv n†q‡‡Q| 
GLv‡b a‡i †bIqv n‡q‡Q †h ˆe`y¨wZK hš¿mg~n evwYwR¨K we`y¨r Drm †_‡K PvwjZ n‡q‡Q Ges e¨vKAvc wn‡m‡e 
†Rbv‡iUi ¯’vcb Kiv n‡q‡Q|

evsjv‡`‡k, 3 †d‡Ri 3.3 †Kwf evwYwR¨K we`y¨r mieivn n‡Z †÷c-WvDb K‡i 3 †d‡Ri 415 †fv‡ë iƒcvšÍi 
Kiv nq, hv bjK‚‡ci mvegvwm©ej cv¤ú Pvjv‡Z e¨eüZ nq| K‡›Uªvj c¨v‡b‡ji wfZ‡i Avjv`v K‡i wbqš¿Y mvwK©U, 
Av‡jv, miÄvg BZ¨vw`i e¨envi Kivi Rb¨ 220 †fvë GK-‡dR Gi we`y¨r mieivn Kiv nq|

3 phase
Transformer

Disconnection
Switch with fuse

Distribution
line 3.3kV

Secondary 
voltage
415V

Power 
receiving 
box with 

meter

Pump house

Control 
panel

Pump

Generator

3 Phase

Distribution
panel

Single phase Light

Outlet

wPÎ 10.1: mvaviY cvwb mieivn myweav I we`y¨r mieivn e¨e¯’v
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Ab¨w`‡K, R¡vjvwbi Drm wn‡m‡e †mŠi c¨v‡bj e¨envi K‡i we ỳ¨r Drcv`b mv¤cÖwZK eQi¸wj‡Z evsjv‡`‡k 
µgea©gvbfv‡e MÖnY Kiv n‡”Q| Z‡e wb‡gœv³ KviY¸wji Kvi‡Y wmwU K‡c©v‡ikb ev †cŠimfvi gvSvwi †_‡K e„nr 
AvKv‡ii cvwb mieivn ¯’vcbvq GwU MÖnY Kiv GLbI P¨v‡jwÄs t

K) we ỳ¨r Drcv`b ̄ ^fveMZfv‡e Aw ’̄wZkxj, KviY GwU m~h©v‡jv‡Ki ZxeªZvi Dci wbf©ikxj| d‡j †gNjv ev e„wói 
mgq Ges iv‡Zi †ejvq we`y¨r Drcv`b wbwðZ Kiv hvq bv|

L) cÖ‡qvRbxq we`y¨r Pvwn`v c~i‡Yi Rb¨ ch©vß ¶gZvi c¨v‡bj ¯’vcb Ki‡Z eo AvKv‡ii ¯’vcbv GjvKvi cÖ‡qvRb 
nq|

M) †mŠi c¨v‡bj mivmwi cÖevn (DC) we`y¨r Drcv`b K‡i, hv weKí cÖevn (AC) G iƒcvšÍ‡ii Rb¨ BbfvU©vi I 
mswkøó hš¿cvwZ ¯’vcb Ki‡Z nq| Gi d‡j wm‡÷‡gi RwUjZv, e¨q Ges i¶Yv‡e¶‡Yi cÖ‡qvRbxqZv e„w× 
cvq|

AZGe, GB g¨vbyqvjwU‡Z †KejgvÎ evwYwR¨K we`y¨r mieivn e¨e¯’v‡KB ¸iæZ¡ †`Iqv n‡q‡Q|

10.1.2 ˆe`y¨wZK hš¿cvwZ 

10.1.2.1 †gvUi 

cvwb mieivn e¨e¯’vq †gvUi¸wj mvaviYZ Gwm (AC) we`y¨r Øviv PvwjZ| G¸wj wZbfv‡e †kÖwYe× Kiv nq:

1) KwgD‡UUi UvBc †gvUi, 2) wms‡µvbvm UvBc †gvUi I 3) BbWvKkb UvBc †gvUi| Gi g‡a¨ me‡P‡q ̧ iæZ¡c~Y© 
n‡jv BbWvKkb UvBc †gvUi, we‡kl K‡i 3-‡dR BbWvKkb †gvUi| wZbwU †d‡Ri we ỳ¨r wgwjZ n‡q †PŠ¤̂Kxq 
N~Y©b mÂvi K‡i Ges †mB kw³ e¨envi K‡i †gvU‡ii Af¨šÍ‡ii Ask †Nviv‡bv nq, hv cv¤ú, GwR‡UUi BZ¨vw` 
Pvjv‡Z e¨eüZ nq| GwU mnR MVb I D”P wbf©i‡hvM¨Zvi Rb¨ cwiwPZ| GB †gvU‡ii MVb wPÎ 10.2 G †`Lv‡bv 
n‡q‡Q|

wPÎ 10.2: BbWvKkb †gvU‡ii MVb
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3-†dR †gvUi Pvjy Kivi c×wZ

cv¤ú Pvjy Kivi mgq †gvUi‡K ª̀æZ Nyiv‡Z Z¡ivwš̂Z (acceleration) Ki‡Z nq, hvi Rb¨ A‡bK †ewk kw³ Ges 
Kv‡i›U cÖ‡qvRb nq| Gi d‡j †gvUv Zvi I †ewk ¶gZvi mvwK©U †eªKvi e¨envi Ki‡Z nq| wKš‘ ïaygvÎ ÷vwU©s 
mg‡qi Rb¨ cÖ‡qvRbxq D”P Kv‡i‡›Ui Ici wfwË K‡i Zvi I †eªKvi wbe©vPb Ki‡j LiP A‡bK †ewk nq| d‡j, 
we‡kl c×wZ e¨envi K‡i GB ÷vwU©s Kv‡i›U Kgv‡bv nq| GB c×wZ¸wj †Uwej 10.1 G ZvwjKvfz³ Kiv n‡q‡Q|

†Uwej 10.1: BbWvKkb †gvU‡ii MVb

c×wZ (LiP) 
[cÖ‡hvR¨ ¶gZv]

mvwK©U  ˆewkó¨

① WvB‡i±-Ab-jvBb 
(Lye Kg LiP)

[3.7 wK‡jvIqv‡Ui Kg]

GwU me‡P‡q mnR Pvjy Kivi c×wZ, 
Z‡e Pvjyi mgq Lye †ewk Kv‡i›U 
cÖevwnZ nq| ZvB ïaygvÎ †QvU 
¶gZvi †gvU‡ii †¶‡Î e¨eüZ nq|

② ÷vi-‡Wëv 
(Kg LiP)

[5.5-37 wK‡jvIqvU]

‡cŠimfv¸wj‡Z me‡P‡q †ewk e¨eüZ 
c×wZ| †gvUi †_‡K K‡›U«vj c¨v‡bj 
ch©šÍ 6wU Zvi cÖ‡qvRb nq, d‡j 
Zv‡ii ˆ`N¨© †ewk n‡j GwU Amyweav 
m„wó K‡i|

③ A‡Uv-U«vÝdigvi 
c×wZ

(D”P LiP)
[75-300 wK‡jvIqvU]

GB c×wZ‡Z †gvUi‡K A‡Uv-
U«vÝdigv‡ii gva¨‡g Pvjy Kiv nq| 
U«vÝdigvi ’̄vc‡bi Kvi‡Y K‡›U«vj 
c¨v‡bj eo n‡q hvq|

④ wiA¨v±i c×wZ
(ga¨g-D”P LiP)

[40-150 wK‡jvIqvU]

wiA¨v±‡ii gva¨‡g †gvUi Pvjy Kiv 
nq| Dc‡ii wZbwU c×wZi Zzjbvq 
GwU Kg ¶gZvi Ges Kg e¨qeûj|

⑤ md&U ÷vU© 
(ga¨g LiP)

[7.5 wK‡jvIqv‡Ui †ewk]
Three lines

Motor

Control panel

Three ThreeThree lines

Soft starter

GB c×wZ‡Z †fv‡ëR ax‡i ax‡i 
e„w× Kiv nq| Dc‡ii (2)-(4) †Z 
†`Lv‡bv avc cwieZ©b QvovB gm„Y 
fv‡e P‡j|⑥ BbfvU©vi 

(D”P LiP)
[‡h‡Kv‡bv ¶gZv]

GB c×wZ‡Z wd«‡Kv‡qwÝ µgvš̂‡q 
e„w× K‡i †gvU‡ii MwZ evov‡bv nq| 
¯̂vfvweK Pjvi mg‡qI †gvU‡ii N~Y©b-
MwZi wbqš¿Y Kiv m¤¢e|



10-4

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

10.1.2.2 †Rbv‡iUi 

we`y¨r weåv‡Ui mgq e¨vKAvc we`y¨r mieivnKvix wn‡m‡e †h hš¿wU e¨eüZ nq Zv‡K †Rbv‡iUi (wPÎ 10.3) ejv 
nq| †Rbv‡iU‡ii cÖavb `ywU Ask n‡jv: 1) we`y¨r Drcv`b Ask, Ges 2) BwÄb Ask| we`y¨r Drcv`b As‡ki 
KvVv‡gv g~jZ GKwU †gvU‡ii g‡Zv, Z‡e Gi Kv‡Ri aviv †gvU‡ii wecixZ| †gvU‡i we`y¨r e¨envi K‡i †ivUi 
†Nviv‡bv nq, wKš‘ †Rbv‡iU‡ii BwÄb Ask †ivUi‡K †Nvivq, Ges †ivU‡ii GB N~Y©‡bi d‡j †PŠ¤̂K †¶Î m„wó nq, 
hvi d‡j we`y¨r Drcbœ nq|

wPÎ 10.3 Gi Wvb cv‡ki Qwe‡Z †`Lv‡bv cÖwµqvi gva¨‡g †ivUi PµvKv‡i †Nv‡i Ges we ỳ¨r Drcbœ nq|

wPÎ 10.3: wW‡Rj BwÄb †Rbv‡iUi Ges BwÄb mvB‡Kj 

Fuel injection pump Alternator Air filter Fuel filter
wPÎ 10.4: wW‡Rj BwÄb Gi hš¿vsk 

Automatic voltage regulator Thyristor

Rotor and stator Silicon rectifier
 wPÎ 10.5: †Rbv‡iU‡ii hš¿vsk Ges †ivUi I ÷¨vUi
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cvwb mieivn e¨e¯’vq g~jZ cv¤ú Pvjv‡bvi Rb¨ †Rbv‡iUi e¨eüZ nq| GB †¶‡Î cv¤ú Pvjyi mgq †h cwigvb 
†jvW cÖ‡qvRb nq, Zvi Ici wfwË K‡iB †Rbv‡iU‡ii ¶gZv (kW) wba©vwiZ nq| ÷vi-‡Wëv ÷vU© Gi †¶‡Î, 
cv¤ú Pvjyi mgq cv‡¤úi †i‡UW ¶gZvi cÖvq 2.2 †_‡K 3.0 ¸Y †ewk Kv‡i›U cÖ‡qvRb nq|

D`vniY: hw` cv‡¤úi ¶gZv nq 10 wK‡jvIqvU, Z‡e ÷vi-‡Wëv ÷vU© Gi Rb¨ cÖ‡qvRbxq †Rbv‡iU‡ii ¶gZv 
n‡e cÖvq 30 kVA|

GKvwaK cv¤ú Pvjyi †¶‡Î: hw` ỳBwU cv¤ú Pvjv‡bvi cwiKíbv _v‡K, Zvn‡j: 1bs cv¤úwU cÖ_‡g Pvjy Ae ’̄vq 
w¯’wZkxj (steady state) n‡Z w`‡Z n‡e| Gici 2bs cv¤úwU Pvjy Ki‡Z n‡e, hv‡Z ÷vwU©s Kv‡i‡›Ui av°v 
GKmv‡_ bv c‡o| 

GB Ae ’̄vq †Rbv‡iUi ¶gZvi wnmve n‡e = {(1bs cv‡¤úi AvDUcyU * 1.25) + (2bs cv‡¤úi AvDUcyU * 2.2 
†_‡K 3.0)}| A_©vr, †gvU cÖ‡qvRbxq †Rbv‡iUi ¶gZv:≈ cv¤ú AvDUcy‡Ui 3.45 †_‡K 4.25 ¸Y|

c¨vivjvj †Rbv‡iUi Acv‡ikb: GKvwaK †Rbv‡iUi GKmv‡_ Pvjv‡bv Lye Kg †`Lv hvq, KviY †m‡¶‡Î cÖwZwU 
†Rbv‡iU‡ii wd«‡Kv‡qwÝ mgš̂q (synchronization) AZ¨šÍ RwUj|

†Rbv‡iUi †givgZ: †Rbv‡iU‡ii ÎæwU wbY©q Ges †givgZ Ki‡Z D”P ch©v‡qi hvwš¿K `¶Zv cÖ‡qvRb| ZvB 
†Rbv‡iU‡i mgm¨v †`Lv w`‡j †cŠimfvi Kg©xiv wb‡Riv †givgZ Ki‡e bv| GB Kv‡R we‡klÁ cÖ‡KŠkjx WvKv 
Avek¨K, KviY GwU †cŠimfvi wbqwgZ Kv‡Ri AvIZvfz³ bq|

10.1.2.3 U«vÝdigvi 

U«vÝdigvi Ggb GKwU hš¿ hv we ỳ¨r mieivnKvix †Kv¤úvwb †_‡K cÖvß D”P †fv‡ë‡Ri we ỳ¨r‡K Kg †fv‡ë‡R 
iƒcvšÍi K‡i, hv cvwb mieivn e¨e¯’vq e¨envi Dc‡hvMx| (evsjv‡`‡k mvaviYZ: 11 †Kwf †K 440 †fvë G bvgv‡Z 
U«vÝdigvi e¨eüZ nq)| evsjv‡`k cvIqvi †W‡fjc‡g›U †evW© (BPDB) g~jZ we`y¨r mieivn wbqš¿Y K‡i| Z‡e 
Ab¨vb¨ †Kv¤úvwb I ms¯’vI we`y¨r Drcv`b I weZiY K‡i _v‡K hv mivmwi †cŠimfvi wbqš¿Yvaxb bq|

wZb-‡dR U «vÝdigv‡ii MVb wPÎ 10.6 G †`Lv‡bv n†q‡Q| Gi MVb AZ¨šÍ mij hv GKwU Zvgvi/A¨vjywgwbqv‡gi 
K‡qj I †jvnvi †Kvi Øviv MwVZ|

U«vÝdigv‡ii AvbygvwbK ¶gZv wba©viY:
U«vÝdigv‡ii ¶gZv (kVA) wbgœiƒ‡c wba©viY Kiv nq:

 †gvU‡ii ¶gZv U«vÝdigv‡ii b~¨bZg ¶gZv
10 kW ev Kg 1.8 × †gvU‡ii AvDUcyU (kW)
10 - 30 kW 1.5 × †gvU‡ii AvDUcyU (kW)

30 kW ev †ewk 1.3 × †gvU‡ii AvDUcyU (kW)

wPÎ 10.6: 3-‡dR UªvÝdigvi Gi MVb
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wZb-‡dR U«vÝdigv‡ii ¶gZv (kVA) wbY©q:
wZb-‡dR U«vÝdigv‡ii ¶gZv wbgœwjwLZ mgxKiY Øviv wbY©q Kiv hvq:-
wZb-‡dR U«vÝdigv‡ii ¶gZv (kVA) =√3 × †i‡UW †fv‡ëR × †i‡UW Kv‡i›U (‡m‡KÛvwi mvBW)/1000

10.1.3 wm‡½j jvBb WvqvMÖvg 

wm‡½j-jvBb WvqvMÖvg (SLD ev One-line Diagram bv‡gI cwiwPZ) n‡jv GKwU ˆe`y¨wZK e¨e¯’vi mijxK…Z 
Dc ’̄vcb| GB WvqvMÖv‡g wewfbœ †bvW ev ms‡hvM-‡hgb †eªKvi, U«vÝdigvi, we ỳ¨r jvBb, †gvUi BZ¨vw` welq¸wj 
wPý I †iLvi gva¨‡g †`Lv‡bv nq| cÖ‡qvR‡b ˆe ỳ¨wZK ˆewkó¨ †hgb †fv‡ëR, Kv‡i›U, ¶gZv BZ¨vw`I †`Lv‡bv 
_v‡K| wPÎ 10.7 G GKwU wm‡½j-jvBb WvqvMÖv‡gi D`vniY †`Lv‡bv n‡q‡Q| cÖwZwU cvwb mieivn e¨e¯’vq GB 
ai‡bi WvqvMÖvg _vKv AZ¨šÍ ¸iæZ¡c~Y©, KviY Gi Øviv cvwb mieivn e¨e¯’vq we`y¨r Avm‡Q wKbv ev hv‡”Q wKbv Zv 
mn‡R †evSv hvq| hš¿cvwZi Kvh©KvwiZv mgm¨vMÖ¯’ n‡jv wKbv Ges ˆe`y¨wZK jvB‡b ÎæwU Av‡Q wKbv ev jvBb mwµq 
Av‡Q wKbv Zv ª̀æZ hvPvB Kiv hvq|

wPÎ 10.7: wm‡½j-jvBb WvqvMÖvg I Gi wj‡RÛ Gi D`vniY
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10.1.4 avivevwnK wbqš¿Y (K‡›U«vj c¨v‡bj)

cv¤ú wbqš¿Y c¨v‡b‡ji AwZ mvaviY GKwU web¨vm wPÎ 10.8 G †`Lv‡bv n‡q‡Q| cÖ_‡g ① MCCB Ges ④ MCB 
Pvjy Ki‡Z n‡e| ⑦ wm‡j±i myBP‡K M (g¨vbyqvj) Ae¯’vq †i‡L ⑤ †evZvg Pvc‡j ② K›Uv±i (B‡j‡±«vg¨vM‡bwUK 
wi‡j) mwµq nq Ges cv¤ú Pvjy nq| ⑥ †evZvg Pvc‡j cv¤ú eÜ nq| hw` ⑦ myBP A (A‡Uv‡gwUK) Ae¯’vq _v‡K, 
Z‡e ⑧ †d¬vU myB‡Pi gva¨‡g U¨vs‡Ki cvwbi ̄ Íi Abyhvqx cv¤ú ̄ ^qswµqfv‡e Pvjy I eÜ n‡e| _vg©vj wi‡j ③ n‡jv 
GKwU myi¶v hš¿, hv cv‡¤ú AwZwi³ †jvW co‡j m„ó AwZwi³ Kv‡i›U kbv³ K‡i Ges wi‡j ② †K wµqvkxj K‡i 
cv¤ú eÜ K‡i †`q| GQvov, †Kv_vI we ỳ¨r wj‡KR n‡j ① MCCB wU«c K‡i mvwK©U wew”Qbœ K‡i †`q|

wPÎ 10.8: cv¤ú wbqš¿Y c¨v‡b‡ji web¨vm (configuration)
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GKwU cv¤ú K‡›U«vj c¨v‡bj Ges Zvi Af¨šÍixY web¨v‡mi D`vniY wPÎ 10.9 G †`Lv‡bv n‡q‡Q|

wPÎ 10.9: cv¤ú wbqš¿Y c¨v‡bj Ges Gi wfZ‡ii Ask

wbqš¿Y c¨v‡b‡ji wewfbœ hš¿vsk wPÎ 10.10 G †`Lv‡bv n‡q‡Q

Circuit breaker with leakage current detection Electromagnetic contactor

Auxiliary relay Timer

Thermal relay 3E (Under voltage/ over voltage/ phase failure/ 

phase reverse/ dry run protection) relay

wPÎ 10.10: wbqš¿Y c¨v‡b‡ji hš¿vsk
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wb‡gœv³ hš¿vsk¸wj ˆe ỳ¨wZK ỳN©Ubvi Kvi‡Y cvwb mieivn e¨e¯’vq ¶wZ ev ÎæwU nIqv †_‡K i¶v Kivi Rb¨ 
e¨eüZ nqt

•	 wj‡KR Kv‡i›U kbv³Kvix mvwK©U †eªKvi (wPÎ 10.10 Gi evg w`‡K Ic‡i)

Gi KvR n‡jv wj‡KR kbv³ K‡i mvwK©U wew”Qbœ Kiv|

•	 _vg©vj wi‡j (wPÎ 10.10 Gi evg w`‡K wb‡P)

Gi KvR n‡jv we ỳ¨r cÖev‡ni cÖwZ‡iv‡ai d‡j m„ó ZvcgvÎv e„w× I cwi‡e‡ki ZvcgvÎv cwieZ©b kbv³ Kiv|

d‡j wbw ©̀ó mxgvi †ewk ZvcgvÎv n‡j GwU ˆe ỳ¨wZK ms‡hvM (K›U¨v±) Ly‡j ev eÜ K‡i myi¶v cÖ`vb K‡i|

kU© mvwK©U I Kv‡i›U wj‡KR cix¶v Kivi c×wZ

†U÷v‡ii †iwR÷¨vÝ †iÄ e¨envi K‡i, kU © mvwK©U m‡›`nRbK ’̄v‡b †cÖve jvwM‡q avivevwnKZv (Kw›UwbDwU) Av‡Q 
wKbv Zv cix¶v Ki‡Z n‡e (wPÎ 10.11 ev‡g †`Lv‡bv n‡q‡Q)|

jvBb¸wji g‡a¨ Bbmy‡jkb †iwR÷¨vÝ cwigv‡ci Rb¨ we ỳ¨r mieivn eÜ K‡i, jvBb Uz jvBb Uvwg©bv‡ji g‡a¨ 
†iwR÷¨vÝ gvc‡Z n‡e| Avi gvwUi (MÖvDÛ) mv‡_ Bbmy‡jkb †iwR÷¨vÝ cwigv‡ci Rb¨ Zvi Ges †Kv‡bv MÖvD‡ÛW 
avZe As‡ki g‡a¨ †iwR÷¨vÝ gvc‡Z n‡e (wPÎ 10.11 Wv‡b †`Lv‡bv n‡q‡Q)|

wPÎ 10.11: kU© mvwK©U I Kv‡i›U wj‡KR wbwðZKiY c×wZ

we`y¨‡Zi wel‡q Av‡iv Rvbvi Rb¨ cwiwkó-4 ÓB‡j‡U&ªv-wdwRK¨vj GÛ Kv‡i›UÓ †`Lyb

10.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

10.2.1 ÎæwU wbY©q

(1) †gvUi Ges K‡›U«vj c¨v‡bj

cvwb mieivn myweav¸wji g‡a¨ me©vwaK we ỳ¨r e¨eüZ nq cv‡¤ú| ZvB wb‡Pi welq¸wj‡Z g~jZ cv¤ú msµvšÍ 
wel‡qi Ici ¸iæZ¡ †`Iqv n‡q‡Q|

1) SzuwK (Risk):

†gvUi weKj nIqv ev K‡›U«vj c¨v‡b‡ji ÎæwU cv¤ú‡K AKvh©Ki K‡i w`‡Z cv‡i| Gi d‡j cvwb mieiv‡ni Ici 
gvivZ¥K weiƒc cÖfve co‡Z cv‡i|
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2) cÖ‡qvRbxq Z_¨ (Necessary Data)

•	 ˆ`bw›`b cv¤ú cwiPvjbv msµvšÍ cix¶v
	Kv‡i›U (K‡›U«vj c¨v‡bj †_‡K msMÖn‡hvM¨)

	cv‡¯úi †fv‡ëR (K‡›U«vj c¨v‡bj †_‡K msMÖn‡hvM¨)

	kã I K¤úb

•	 gvwmK cv¤ú cwiPvjbv msµvšÍ cix¶v
	Bbmy‡jkb 1 (MÖvDÛ Uz jvBb †iwR÷¨vÝ)

	Bbmy‡jkb 2 (jvBb Uz jvBb †iwR÷¨vÝ)

•	 cv¤ú weK‡ji †¶‡Î cix¶v (cv¤ú KvR bv Ki‡j)
ÎæwU ˆe`y¨wZK Kvi‡Y wKbv Zv wba©vi‡Yi Rb¨ wb‡gœv³ welq¸wj cix¶v Kiv nq t

	mvwK©‡U Kv‡i›U cÖevn Av‡Q wK bv

	†gvUi/K‡›U«v‡ji Ask bó n‡q‡Q wK bv

3) wbwðZKiY c‡q›U (Confirmation Points)

•	 ˆ`bw›`b/ch©vqµwgK Ae ’̄v

	Kv‡i›U (K‡›U«vj c¨v‡bj †_‡K msMÖn‡hvM¨)
(i) †i‡UW gv‡bi †ewk (Ifvi Kv‡i›U):

Bg‡cjvi AvU‡K hvIqv, cv‡¤úi AwZwi³ Nl©Y BZ¨vw` AwZwi³ †jv‡Wi j¶Y|

(ii) †i‡UW gv‡bi Kg (AvÛvi-Kv‡i›U):
mvKkb msµvšÍ mgm¨v, †hgb evZvm Xz‡K hvIqv ev Bg‡cjvi ¶wZMÖ¯’ nIqv|

	†fv‡ëR (K‡›U«vj c¨v‡bj †_‡K msMÖn‡hvM¨)
(i) †i‡UW gv‡bi †ewk (Ifvi †fv‡ëR):

3-‡d‡R 440 †fv‡ëi †ewk ev wm‡½j †d‡R 250 †fv‡ëi †ewk †fv‡ëR cv‡¤úi Kvh©KvwiZv Kwg‡q 
†`q| KLbI KLbI we`y¨r mieivnKvix cÖwZôv‡bi mgm¨v †_‡KI GUv n‡Z cv‡i|

(ii) †i‡UW gv‡bi Kg (AvÛvi †fv‡ëR):
3-‡d‡R 380 †fv‡ëi wb‡P ev wm‡½j †d‡R 200 †fv‡ëi wb‡P †fv‡ëR cv‡¤úi `¶Zv Kwg‡q †`q 
Ges Ifvi Kv‡i›U NUv‡Z cv‡i| KLbI KLbI we ỳ¨r mieivnKvix cÖwZôv‡bi mgm¨v †_‡KI GUv 
n‡Z cv‡i|

(iii)  wZb †d‡Ri g‡a¨ ±10% Gi †ewk cv_©K¨ (Avb-e¨vjvÝW †fv‡ëR):
 U«vÝdigvi ev jvBb/‡Kej Gi †gvU‡ii ms‡hv‡M mgm¨v _vK‡Z cv‡i|

	†iwR÷¨vÝ (‡U÷vi Øviv gvcv)
(i) < 1 †gMvAng (AvÛvi-‡iwR÷¨vÝ):

Ach©vß Bbmy‡jkb|
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	kã I K¤úb
(i) A¯̂vfvweK kã ev ¯̂vfvwe‡Ki Zzjbvq †ewk K¤úb:

mvKkb mgm¨v, †gvU‡ii ÎæwU ev K¨vwf‡Ukb nIqvi m¤¢vebv| KLbI wXjv bvU †evëy ev †b‡MwUf-
mvKk‡bi Kvi‡YI n‡Z cv‡i|

•	 cv¤ú weKj n‡j

	mvwK©‡U Kv‡i›U cÖevn nIqv

mvwK©U wel‡q mgm¨v¸wj †Uwej 10.2 G †`Lv‡bv welq Abyhvqx cix¶v Kiv nq, KviY IfviKv‡i›U, wj‡KR, kU© 
mvwK©U BZ¨vw` n‡Z cv‡i| cÖvß KviY Abyhvqx cÖwZKvi e¨e¯’v MÖnY Kiv nq|

†Uwej 10.2: we`y¨r PjvPj mgm¨vi NUbv Ges KviY 

cix¶vi welq KviY 
_vg©vj wi‡j mwµq Kiv n‡q‡Q
†eªKvi wU«c K‡i‡Q

Ifvi Kv‡i›U

Bbmy‡jkb DcKiY ¶wZMȪ ’ nIqv
kU© mvwK©U
wj‡KR Kv‡i›U

mvwK©U wf‡R hvIqv
cÖavb/K‡›U«vj cvIqvi †eªKvi wU«c K‡i‡Q
3E wi‡j mwµq Kiv n‡q‡Q ‡dR Abycw¯’Z, †dR D‡ë hvIqv, AvÛvi †fv‡ëR

	†gvUi/wbqš¿Y c¨v‡b‡ji hš¿vsk¸wji ¶wZ

†Uwej 10.3-Gi wbgœwjwLZ NUbvmg~n †gvUi ev wbqš¿Y c¨v‡b‡ji hš¿vsk¸wji ¶wZi mv‡_ m¤úwK©Z m¤¢ve¨ KviY 
wn‡m‡e wbwðZ Kiv n‡q‡Q|

†Uwej 10.3: †gvUi/wbqš¿Y c¨v‡b‡ji ¶wZi NUbv Ges KviY

 NUbv KviY
wdDR cy‡o hvIqv (hw` _v‡K)
†gvUi cy‡o hvIqv

Ifvi Kv‡i›U

B‡j‡±«vg¨vM‡bwUK myBP cy‡o hvIqv
AK&wRwjqvwi wi‡j ev UvBgvi cy‡o hvIqv

Ifvi Kv‡i›U
jyR Kv‡bK&kb

Thermal relay 

activation

Trip of main 

breaker

Burnout of electromagnetic 

switch or Relay
Burnout of motor

wPÎ 10.12: hš¿vsk I †gvU‡ii ÿwZ
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(4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures)

•	 ˆ`bw›`b/ch©vqµwgK Ae ’̄v
Dc‡ii ÒwbwðZKiY c‡q›UÓ-G kbv³ Kiv, KviY Abyhvqx †Uwej 10.4 G cÖ`Ë c`‡¶c MÖnY Ki‡Z n‡e|

†Uwej 10.4 : ˆ`bw›`b/ch©vqµwgK Ae ’̄vi Rb¨ c`‡ÿc I cÖwZKvi e¨e ’̄v

KviY c`‡ÿc I cÖwZKvi e¨e¯’v
Ifvi Kv‡i›U ‡jvW Kgv‡Z cv¤ú cwi®‹vi K‡i clogging AcmviY Ki‡Z n‡e
AvÛvi Kv‡i›U cvB‡ci evZvm AcmviY Ki‡Z n‡e|

cv‡¤úi B‡¤újvi bó n‡j Zv cwieZ©b Ki‡Z n‡e|
Ifvi †fv‡ëR Bbmy‡jkb wbwðZ Ki‡Z n‡e| we ỳ¨r mieivnKvix cÖwZôvb‡K U«vÝdigvi cix¶v 

Ki‡Z ej‡Z n‡e|

AvÛvi †fv‡ëR 
‡jvW Kgv‡Z I we`y¨r ms‡hv‡Mi Rb¨ cv¤ú cwi®‹vi K‡i clogging AcmviY 
Ki‡Z n‡e Ges we ỳ¨r mieivnKvix cÖwZôvb‡K U«vÝdigvi cix¶v Ki‡Z ej‡Z 
n‡e|

†dR¸wji g‡a¨ †fv‡ëR 
Awgj 

jvBb ms‡hvM wVK Av‡Q wKbv Ges jvBb/‡Ke‡j ¶wZ Av‡Q wKbv wbwðZ Ki‡Z 
n‡e|

Kg †iwR÷¨vÝ Bbmy‡jkb DcKiY cwieZ©b Ki‡Z n‡e| Bbmy‡jkb DcKiY fv‡jvfv‡e cwi®‹vi 
Ki‡Z n‡e|

A¯̂vfvweK kã I K¤úb Clogging AcmviY Ki‡Z n‡e, wXjv bvU-eëy UvBU Ki‡Z n‡e| hw` mgm¨vi 
mgvavb bv nq Z‡e cv¤ú Ifvinj ev cÖwZ¯’vcb Ki‡Z n‡e|

● cv¤ú Lvivc nIqv

Pvjy bv nIqv cv¤ú †gvU‡ii KviYmg~n †Uwej 10.5 G †`Lv‡bv n‡jv|

†Uwej 10.5 : cv¤ú I †gvUi Lvivc Gi †ÿ‡Î cÖwZKvi e¨e ’̄v mg~n

KviY c`‡ÿc I cÖwZKvi e¨e¯’v

Ifvi Kv‡i›U 
mvKkb cv¤ú I †gvU‡ii AwZwi³ †jv‡Wi KviY AcmviY Ki‡Z n‡e| 
B‡j‡±«vg¨vM‡bwUK myBP, Aw·wjqvwi wi‡j, UvBgvi ev †gvUi cy‡o †M‡j Zv 
cÖwZ¯’vcb Ki‡Z n‡e| mvwK©U †_‡K cvwb miv‡Z n‡e Ges †fRv Ae¯’v Gov‡Z 
n‡e|

kU© mvwK©U mvwK©U †_‡K cvwb miv‡Z n‡e| K‡›U«vj c¨v‡bj cwi®‹vi Ki‡Z n‡e|
Kv‡i›U wj‡KR mvwK©U †_‡K cvwb miv‡Z n‡e| cyi‡bv DcKiY cÖwZ¯’vcb Ki‡Z n‡e|
†dR Abycw¯’Z

cwiw¯’wZ ¯^vfvweK nIqv ch©šÍ A‡c¶v Ki‡Z n‡e A_ev †Rbv‡iUi Pvjy Ki‡Z 
n‡e|

†dR Dëv‡bv
AvÛvi †fv‡ëR 

(2) †Rbv‡iUi 

†Rbv‡iUi g~jZ we ỳ¨r weåv‡Ui mgq cv¤ú Pvjbvi Rb¨ e¨envi Kiv nq| wW‡Rj BwÄb msµvšÍ †givgZ Ki‡Z D”P 
ch©v‡qi hvwš¿K ̀ ¶Zv cÖ‡qvRb| ZvB wW‡Rj BwÄ‡b mgm¨v †`Lv w`‡j GB Kv‡R we‡klÁ cÖ‡KŠkjx WvKv Avek¨K, 
KviY GwU †cŠimfvi wbqwgZ Kv‡Ri AvIZvfz³ bq|
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1) SzuwK (Risk):

†Rbv‡iUi weKj n‡j we ỳ¨r weåv‡Ui mgq cv¤ú Pvjv‡bv Am¤¢e n‡q co‡e|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

● Acv‡ikbvj KwÛkb (‰`bw›`b i¶Yv‡e¶‡Y cix¶v Ki‡Z n‡e):
	e¨vUvwi

	dz‡qj wdëvi

	Gqvi wdëvi

	jyweª‡K›U wdëvi

	kã I K¤úb (‡Rbv‡iUi Pvjy Ae ’̄vq)

	jyweª‡K›U Bb‡RKkb †iKW ©

	BwÄb cvIqvi (Kv‡i›U I †fv‡ëR)

	†iv‡Ukb Ae¯’v

	we`y¨r `¶Zv

● †Rbv‡iU‡ii ÎæwU cix¶v (‡Rbv‡iUi fvj&fv‡e bv Pj‡j):
wb‡gœv³ welq¸wj ÎæwUi m~PK:

	K¤úb

	†fv‡ëR

	ZvcgvÎv (‡iwW‡qU‡ii _v‡g©vwgUvi †_‡K †`Lv)

	BwÄb cvIqvi (Kv‡i›U Ges †fv‡ëR)

	†÷Ui DBwbs

3) wbwðZKiY c‡q›U (Confirmation Points)

•	 cwiPvjbv Ae¯’v (Operational condition)

†Uwej 10.6 : †Rbv‡iU‡ii cwiPvjbv Ae¯’v wbwðZKiY

AvB‡Ug wbwðZKiY c‡q›U
e¨vUvwi  †fv‡ëR †i‡UW gv‡bi mgvb n‡Z n‡e| Zi‡ji cwigvY †i‡UW †j‡f‡j 

_vK‡Z n‡e|
dz‡qj wdëvi, Gqvi wdëvi, 
jyweª‡K›U wdëvi

wdëvi eÜ (clogged) n‡q‡Q wKbv cix¶v Ki‡Z n‡e| eQ‡i AšÍZ 
GKevi †PK Kiv mycvwik Kiv nq|

kã I K¤úb A¯̂vfvweK kã (Lye †ewk/Kg wcP, AvNv‡Zi kã BZ¨vw`) _vKv hv‡e bv|
jyweª‡K›U Bb‡RKkb †iKW © eQ‡i AšÍZ GKevi jyweª‡K›U cvëv‡Z n‡e|
BwÄb cvIqvi Kv‡i›U I †fv‡ë‡R †Kv‡bv D‡jøL‡hvM¨ n«vm _vKv hv‡e bv (m‡e©v”P -10% 

Gi g‡a¨ _vK‡Z n‡e)| 

†iv‡Ukb Ae¯’v †iv‡Ukb AwbqwgZ n‡j ÎæwUi j¶Y|
we`y¨r `¶Zv Ò10.2.1(3) we ỳ¨r e¨env‡ii msi¶YÓ AskwU AbymiY Ki‡Z n‡e|
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•	 †Rbv‡iUi Lvivc nIqv

†Uwej 10.7 : †Rbv‡iUi Lvivc nIqvi wbwðZKiY c‡q›U

AvB‡Ug wbwðZKiY c‡q›U
†fv‡ëR 

 

Ifvi/AvÛvi †fv‡ëR/‡fv‡ëR bv _vKv/ †fv‡ë‡Ri Aw ’̄iZv / †d‡Ri †fv‡ë‡Ri 
Awgj-G¸wj †Rbv‡iUi e¨_©Zvi j¶Y| GmKj Kvi‡b †÷Ui IqvBwÛs cy‡o hvIqvi 
m¤¢vebv _v‡K|

K¤úb A¯̂vfvweK K¤úb-(A_©vr ¯̂vfvwe‡Ki Zzjbvq †ewk K¤úb, A_ev A¯v̂fvweK kãmn 
ÎæwUi Bw½Z)|

ZvcgvÎv ¯v̂fvweK Acv‡ikb I †i‡UW ZvcgvÎvi Dc‡i AwZwi³ Zvc m„wó| 
BwÄb cvIqvi †i‡UW gv‡bi Zzjbvq Kv‡i›U Ges/A_ev †fv‡ëR Kg cvIqv|

(4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures)

•	 cwiPvjbv Ae¯’v (Operational condition)

†Uwej 10.8 : †Rbv‡iU‡ii cwiPvjb Ae¯’vi Rb¨ c`‡¶c I cÖwZKvi e¨e¯’v

AvB‡Ug c`‡¶c I cÖwZKvi e¨e¯’v
e¨vUvwii †fv‡ëR Kg e¨vUvwii Zij c~iY Kiæb|

e¨vUvwi cwieZ©b Kiæb|
dz‡qj wdëvi, Gqvi wdëvi Ges 
jyweª‡K›U wdëv‡ii K¬wMs

wdëvi cwi®‹vi Kiæb| cÖwZ eQi AšÍZ GKevi cwi®‹vi Kiv mycvwik Kiv 
nq|

A¯̂vfvweK kã I K¤úb jyweª‡K›U wdëvi cwi®‹vi Kiæb| 
jyweª‡K›U cybivq c~iY Kiæb|

jyweª‡K›U Bb‡RKkb Kg _vKv jyweª‡K›U cybivq c~iY Kiæb| cÖwZ eQi AšÍZ GKevi c~i‡Yi mycvwik Kiv 
nq|

Kg BwÄb cvIqvi Gqvi wdëv‡ii K¬wMs cwi®‹vi Kiæb|
dz‡qj c~iY Kiæb|

Aw ’̄wZkxj N~Y©b Gqvi wdëv‡ii K¬wMs cwi®‹vi Kiæb| 
dz‡qj mieivn Kiæb|

•	 †Rbv‡iUi Lvivc nIqv
hLb †Rbv‡iU‡i †Kv‡bv ÎæwU †`Lv †`q, Dc‡ii cÖwZKvi¸wj †Póv Kiv DwPZ| GQvov ÓTroubleshootingÓ (†Uwej 
10.9) Abyhvqx cÖ‡qvRbxq e¨e¯’v †bIqv †h‡Z cv‡i|

Z‡e, hw` Gme m‡Ë¡I ÎæwU `~i bv nq, †m‡ÿ‡Î †givgZ Ki‡Z D”P ch©v‡qi hvwš¿K `¶Zv cÖ‡qvRb| GB Kv‡R 
we‡klÁ cÖ‡KŠkjx WvKv Avek¨K, KviY GwU †cŠimfvi wbqwgZ Kv‡Ri AvIZvfz³ bq|
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(3) we`y¨r LiP msi¶Y 

cvwb mieivn e¨e¯’vq me‡P‡q †ewk we ỳ¨r e¨q nq cv¤ú Pvjv‡bvi Rb¨| Bb‡UK I U«vÝwgkb cv¤ú mvaviYZ GKwU 
wbw ©̀ó †nW I †d¬v †i‡U KvR K‡i| wKš‘ hw` cv‡¤úi ¶gZv cÖ‡qvR‡bi Zzjbvq †ewk nq, Zvn‡j cÖwZwbqZ AwZwi³ 
kw³ AcPq nq| myZivs AcÖ‡qvRbxq kw³i AcPq mvkÖ‡qi Rb¨ wbgœwjwLZ c`‡¶c we‡ePbv Kiv †h‡Z cv‡i:

•	 Bg‡cjv‡ii AvKvi †QvU Kiv|

•	 BbfvU©vi ¯’vcb K‡i AcÖ‡qvRbxq we`y¨r LiP Kgv‡bv|

•	 mivmwi cvwb mieivn jvB‡b †ÿ‡Î cv‡¤ú cÖevn I Pvc cwiewZ©Z nq, ZvB BbfvU©vi e¨envi K‡i †iv‡Ukb 
w¯úW wbqš¿Y Kiv n‡j we`y¨r mvkÖq Kiv hvq|

1) SzuwK (Risk):

cvwb mieivn e¨e¯’vi O&M e¨‡qi GKwU eo Ask LiP nq we`y¨‡Zi Rb¨| ZvB GB LiP Kwg‡q Avbv AZ¨šÍ 
¸iæZ¡c~Y©|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

	cÖev‡ni nvi

	cvwbi Pvwn`v ev cvwbi Dr‡mi m¶gZv †_‡K wba©vwiZ|

	mvKkb I †Wwjfvwi Dfq w`‡Ki Pvc

	†gvU †nW

	mvKkb I †Wwjfvwi mvB‡Wi cvwbi ¯Í‡ii cv_©K¨, cvBcjvB‡bi Ae¯’v Ges cÖevn †_‡K wnmve Kiv 
nq (wnmve c×wZ Ócv¤úÓ Aa¨v‡q †`Iqv Av‡Q)|

	cvw¤ús IqvUvi †j‡fj (bjK‚c cv‡¤úi †¶‡Î)

	ˆe ỳ¨wZK Kv‡i›U, †fv‡ëR Ges kWh 

	cv¤ú cvidi‡gÝ Kvf ©

	ivwÎKvjxb cvwbi Pvwn`v

	cvB‡ci Ae¯’v

3) wbwðZKiY c‡q›U (Confirmation Points)

•	 Bb‡UK I U«vÝwgkb cv¤ú 

G mKj cv¤ú wbw ©̀ó †d¬v †iU Ges wbw ©̀ó †n‡W Pjgvb _v‡K| cv‡¤úi ¶gZv cÖ‡qvR‡bi Zzjbvq †ewk wK bv Zv 
hvPvB Ki‡Z wb‡Pi c×wZ AbymiY Kiv nq:

1. cwigvcK…Z gvb e¨envi K‡i cv¤ú Gi `¶Zv wnmve Kiv (c×wZ Òcv¤úÓ Aa¨v‡q ewY©Z)|

2. †d¬v I †cÖmv‡ii (‡nW) cwigvcK…Z gvb Ges K¨vjKz‡jkb K‡i cvIqv gv‡bi Zzjbv Kiv

3. hw` cwigvcK…Z gvb †ewk nq A_ev cv¤ú Gi `¶Zv 60% Gi wb‡P _v‡K, Z‡e AwZwi³ ¶gZvm¤úbœ cv¤ú 
e¨env‡ii m¤¢vebv _v‡K|
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•	 mivmwi cvwb weZiY cv¤ú

mivmwi cvwb weZiY cv¤ú¸wj 
memgq GKB cwigvY we`y¨r Li‡P 
K‡i| wKš‘ wPÎ 10.13-G †`Lv‡bv 
n‡q‡Q †h w`‡bi wewfbœ mg‡q cvwbi 
Pvwn`v cwiewZ©Z nq| GRb¨ cv¤ú 
Ggbfv‡e wbe©vPb Ki‡Z nq hv‡Z 
Zvi ¶gZv w`‡bi m‡e©v”P cvwbi 
Pvwn`v c~iY Ki‡Z cv‡i, Ges iv‡Z 
hLb Pvwn`v Kg _v‡K ZLb fvj&f 
Ly‡j-eÜ K‡i cv‡¤úi Kvh©µg 
mvgÄm¨ Ki‡Z nq| Z‡e, †h‡nZz 
cv‡¤úi ¶gZv Pvwn`vi Zzjbvq 
†ewk, ZvB cv¤ú Kg `¶Zvq P‡j 
Ges AcÖ‡qvRbxq we`y¨r LiP nq|

hw` GKwU BbfvU©vi ’̄vcb Kiv nq Ges cv‡¤úi MwZ Abyhvqx cÖevn nvi mgš^q Kiv nq, Z‡e Kg Pvwn`vi mg‡qI 
cv¤ú‡K D”P `¶Zvq Pvjv‡bv hvq Ges G‡Z we`y¨r LiP D‡jøL‡hvM¨fv‡e K‡g|

wbgœwjwLZ Kvi‡b mivmwi cvwb weZiY cvw¤ús wm‡÷‡g BbfvU©vi ’̄vcb Kvh©Ki nq:

	iv‡Z cvwb mieivn I Pvwn`vi g‡a¨ eo cv_©K¨ _vK‡j

	cvBcjvB‡bi Ae¯’vb Abyhvqx wj‡KR Kg n‡j

	cÖevn nvi cv‡¤úi msL¨v w`‡q wbqwš¿Z bv n‡j

	GjvKvi f‚wgi D”PZvi cv_©K¨ Kg _vK‡j

(4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures)

•	 Bg‡cjvi †QvU Kiv 

Bg‡cjv‡ii AvKvi Ggb cwigv‡Y Kgv‡bv hvq hv‡Z cÖ‡qvRbxq †nW eRvq _v‡K| Bg‡cjvi †QvU Kivi cÖfve-wPÎ 
10.14 (GKwU cvidig¨vÝ Kv‡f©i D`vniY) w`‡q wbgœiƒcfv‡e e¨vL¨v Kiv n‡jv:

hw` Bg‡cjv‡ii AvKvi 9.25 BwÂ †_‡K 8.00 BwÂ‡Z Kgv‡bv nq, Z‡e cÖevn nvi GKB _v‡K A_©vr 750 gpm, 

wKš‘ G‡Z †nW K‡g hvq 320 dzU †_‡K 220 dzU| Ges AvDUcyU cvIqvi K‡g nq 75 hp †_‡K 50 hp, hvi d‡j 
we`y¨r LiP D‡jøL‡hvM¨fv‡e K‡g hvq|

wPÎ 10.13: cvwbi Pvwn`v Kvf ©
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•	 BbfvU©vi ’̄vcb
BbfvU©vi ’̄vcb Ki‡j cv‡¤úi MwZ cÖevn Ges Pvc Abyhvqx wbqš¿Y Kiv hvq Ges Gi d‡j cv‡¤úi we`y¨r mvkÖq 
Kiv m¤¢e nq| Gi mvims‡¶c wb‡P †`Iqv n‡jv|

1. †gvU‡ii N~Y©bMwZ (n) I wd«‡Kv‡qwÝ (fr) — n ∝∝ fr 

Gi A_© n‡jv, BbfvU©v‡ii gva¨‡g mieivnK…Z AC Kv‡i‡›Ui wd«‡Kv†qwÝ (fr) hZ evo‡e ev Kg‡e, †gvU‡ii 
N~Y©bMwZ (n) wVK ZZB mgvbycvwZKfv‡e evo‡e ev Kg‡e|

2. cv¤ú †nW (H) I N~Y©bMwZ (n) — H ∝∝ n
Gi A_© n‡jv, cv‡¤úi †nW (H)—A_©vr cv¤ú †h D”PZvq cvwb Zzj‡Z cv‡i— N~Y©bMwZi (n) mv‡_ Zv mivmwi 
mgvbycvwZK| MwZ wØ¸Y n‡j †nWI wØ¸Y n‡e|

3. cv‡¤úi cÖevn nvi (Q) I N~Y©bMwZ (n) — Q ∝∝ n²

cÖevn nvi (Q) N~Y©bMwZi e‡M©i (n²) mv‡_ mgvbycvwZK| 
AZGe, MwZ 2 ¸Y Ki‡j cÖevn nvi 4 ¸Y n‡e|

4. we`y¨r LiP (P) I N~Y©bMwZ (n) — P ∝∝ n³

we`y¨r LiP (P) N~Y©bMwZi N‡bi (n³) m‡½ mgvbycvwZK| AZGe, MwZ 2 ¸Y Ki‡j we`y¨r LiP 8 ¸Y e„w× cv‡e| 
GwU AZ¨šÍ ¸iæZ¡c~Y©| d‡j MwZ mvgvb¨ Kgv‡jI we`y¨r LiP †ewk gvÎvq K‡g hvq|

D`vniY:
MwZ 20% Kgv‡bv n‡j (A_©vr MwZ = g~j MwZi 80%) — we`y¨r LiP n‡e:
0.83 = 0.512, A_©vr gvÎ 51.2% (cÖvq A‡a©K) we ỳ¨r jv‡M|
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BbfvU©v‡ii wd«‡Kv‡qwÝ mgš̂‡qi gva¨‡g cv‡¤úi AvDUcyU 
wbqš¿Y Kiv hvq| Pvwn`v Kg n‡j cv‡¤úi N~Y©bMwZi n«vm 
Kiv nq (A_©vr wd«‡Kv‡qwÝ Kgv‡bv nq) Ges Gi d‡j 
cÖevn nviI AvbycvwZKfv‡e K‡g hvq| G‡Z we`y¨r LiP 
n«vm cvq Ges we ỳ¨r mvkÖq nq|

wm‡÷gwUi ev¯Íe cÖ‡qv‡Mi m¤¢ve¨Zv wmgy‡jkb MYbvi 
gva¨‡g cix¶v Kiv nq|

BbfvU©vi I cv¤ú †gvU‡ii ga¨Kvi ms‡hvM wPÎ 10.15-G 
†`Lv‡bv n‡q‡Q| mvaviYZ BbfvU©v‡i Ifvi‡jvW myi¶v, 
wj‡KR Kv‡i›U kbv³KiY Ges †dR-jm kbv³KiYmn 
wewfbœ myi¶v e¨e¯’v mshy³ _v‡K| d‡j AwZwi³ myi¶v hš¿ 
mvaviYZ cÖ‡qvRb nq bv|

GQvov, †gvUiwU ax‡i ax‡i Zvi N~Y©bMwZ e„w× K‡i Pvjy 
nIqvq AwZwi³ Kv‡i›U (IfviKv‡i›U) m„wó nq bv| Gi 
d‡j ÷vi-‡Wëv ÷vU©vi ev A‡Uv-U«vÝdigv‡ii g‡Zv 
†gvUi Pvjy Kivi hš¿cvwZi cÖ‡qvRb nq bv Ges Iq¨vwis 
e¨e¯’v mnR nq|

ev¯Í‡e, cvBwcs wm‡÷‡g ¯’vwcZ GKwU wi‡gvU †cÖmvi †MR wbqš¿Y jvB‡bi gva¨‡g BbfvU©v‡ii mv‡_ mshy³ _v‡K, 
†hgbwU wPÎ 10.16-G †`Lv‡bv n‡q‡Q| Gi gva¨‡g wdWe¨vK wbqš¿Y c×wZ‡Z cÖevn nvi I Pvc cÖ‡qvRb Abyhvqx 
mgš^q Kiv hvq|

	cvB‡ci Pvc Kg‡j → cv‡¤úi N~Y©bMwZ e„w× Kiv nq (wd«‡Kv‡qwÝ e„w×)

	cvB‡ci Pvc evo‡j → cv‡¤úi N~Y©bMwZ n«vm Kiv nq (wd«‡Kv‡qwÝ n«vm)

wPÎ 10.16: cv‡¤úi cÖevn I Pv‡ci wdWe¨vK wbqš¿Y mvwK©U

 
wPÎ 10.15 : BbfvU©vi ms‡hvM
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10.3 ¯’vcbv mg~‡ni mgm¨v mgvavb 

†Uwej 10.9-G ˆe`y¨wZK hš¿cvwZ mg~‡ni mgm¨v mgvavb Dc¯’vcb Kiv n‡q‡Q| 

†Uwej 10.9 ˆe`y¨wZK hš¿cvwZ mg~‡ni mgm¨v mgvavb 

NUbv KviY SzuwK Kibxq

K‡›U«vj c¨v‡bj

AwZwi³ Kv‡i›U
‡gvUi AvU‡K hvIqv, 
AwZwi³ †jvW

‰e`y¨wZK 
wm‡÷g e¨_©Zv

AwZwi³ †jv‡Wi KviY 
`~i Kiv (we‡kl K‡i 
cv‡¤úi mvKk‡bi 
w`‡K)

kU© mvwK©U cvwb‡Z wf‡R hvIqv

‰e`y¨wZK jvBb mn 
mvwK©U †_‡K cvwb 
AcmviY (we ỳ¨r eÜ 
†i‡L) 

wj‡KR Kv‡i›U AveR©bv ev a~jvi Av¯ÍiY
K‡›U«vj c¨v‡bj cwi®‹vi 
Kiv

‡dR Abycw¯’Z
cvIqvi †Kv¤úvwbi 
mgm¨v

A‡c¶v Kiv ev 
†Rbv‡iUi Pvjy Kiv

wecixZ †dR 
‡fv‡ëR Kg

wXjv ms‡hvM K¤úb
ms‡hvM k³ K‡i UvBU 
Kiv

†Rbv‡iUi

BwÄb ÷vU© bv nIqv

e¨vUvwii mgm¨v, dz‡qj 
Ges Gi cv¤ú mgm¨v, 
÷vwU©s Aëvi‡bUi 
weKj

we`y¨r weåv‡Ui 
mgq cvwb 
mieivn eÜ 
n‡q hv‡e

mswkøó hš ¿ †givgZ ev 
cÖwZ¯’vcb Kiv| bv n‡j 
we‡klÁ WvKv

Aw ’̄i N~Y©b
R¡vjvwb mieivn Kg, 
Mfb©i bó, dz‡qj fvj&f 
mgm¨v

ch©vß kw³ bv 
cvIqv

R¡vjvwb Kg mieivn, 
Mfb©i ÎæwU, ch©vß evqy 
cÖ‡ek bv Kiv 

AwZgvÎvq Mig 
nIqv

Kzwjs wm‡÷g ÎæwU, 
jyweª‡K›U mgm¨v, 
cwi‡e‡k D”P ZvcgvÎv 

÷¨vU‡ii IqvBwÛs 
cy‡o hvIqv

‡fv‡ëR AmgZv

cv‡¤úi AwZwi³ ÿgZv fzj cv¤ú wbe©vPb
AwZwi³ we`y¨r 
LiP

B‡¤újvi †QvU Kiv, 
BbfvU©vi Bb÷‡jkb 
Kiv
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10.4 cwi`k©b 

cvwb mieivn e¨e¯’vi cÖavb ̂ e`y¨wZK DcKiY¸wj n‡jv †gvUi, †Rbv‡iUi I K‡›U«vj c¨v‡bj| †gvUi I †Rbv‡iU‡ii 
Bbmy‡jk‡bi Ae¯’v I mvwf©wms wbqwgZ cix¶v Kiv cÖ‡qvRb| †Uwej 10.10 G ˆ`wbK, gvwmK I evwl©K cwi`k©b 
ZvwjKv †`Lv‡bv n‡jv|

†Uwej 10.10: ˆ`wbK, gvwmK I evwl©K ˆe`y¨wZK DcKiY Gi cwi`k©b ZvwjKv

welq ‰`wbK gvwmK evwl©K gvb`Û

‡gvUi

1| Kv‡i›U

〇
(cÖwZ 
N›Uvq)

〇
ˆ`wbK WvUvi 

me©wb¤œ I 
m‡e©v”P Mo 

gvb
〇

 gvwmK WvUvi 
me©wb¤œ I 

m‡e©v”P Mo 
gvb

Kv‡i›U Gi cwigvb †gvU‡ii 
†i‡UW Kv‡i‡›Ui mgvb ev Kg 
n‡Z n‡e|

2| †fv‡ëR
415V ±10% Gi g‡a¨; 
†dR¸wji g‡a¨ †fv‡ë‡Ri 
†Kv‡bv AmvgÄm¨ _vK‡e bv|

3| K¤úb
‰`wbK Acv‡ik‡bi Zzjbvq 
D‡jøL‡hvM¨ cwieZ©b bq4| kã

5| ZvcgvÎv

6| Bbmy‡jkb - 〇 ¯v̂fvweK mxgvi g‡a¨

K‡›U«vj 
c¨v‡bj

7| wj‡KR 
mvwK©U †eªKvi 
Pvjy Kiv

-

〇

G¸wj‡Z A¨vw±‡fkb †U÷ 
evUb _v‡K

8| _vg©vj wi‡j 
Pvjy Kiv

-

9| Bbmy‡jkb - Dc‡P cov ev Lvwj bq

†Rbv‡iUi

10| Kv‡i›U

〇
cwiPvjbvi 

mgq

〇
ˆ`wbK WvUvi 

me©wb¤œ I 
m‡e©v”P Mo 

gvb

〇
gvwmK WvUvi 

me©wb¤œ I 
m‡e©v”P Mo 

gvb

Kv‡i›U Gi cwigvb †gvU‡ii 
†i‡UW Kv‡i‡›Ui mgvb ev Kg 
n‡Z n‡e| 

11| †fv‡ëR
380V ±10% Gi g‡a¨; 
†dR¸wji g‡a¨ †fv‡ë‡Ri 
†Kv‡bv AmvgÄm¨ _vK‡e bv|

12| K¤úb ˆ`wbK Acv‡ik‡bi Zzjbvq 
D‡jøL‡hvM¨ cwieZ©b bq

13| kã

14| ZvcgvÎv

15| Bbmy‡jkb - 〇 ¯v̂fvweK mxgvi g‡a¨

16| wdëvi - 〇 g¨vbyqv‡j wb‡`©wkZ cwieZ©‡bi 
mgq Abyhvqx
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Aa¨vq-11t  bb-‡iwfwbD IqvUvi (NRW)

11.1 †gŠwjK Z‡Ë¡i iƒcK_v

GB Aa¨v‡q Non-Revenue Water (NRW) Gi aviYvwU Dc¯’vcb Kiv n‡q‡Q, NRW Gi aiY, MYbvi c×wZ Ges 
cvwb mieivn e¨e¯’vi `¶Zv e„w×‡Z Gi ¸iæZ¡ e¨vL¨v Kiv n‡q‡Q| NRWGi †gŠwjK ZË¡¸wji mg¨K aviYv _vK‡j 
cvwbi AcPq Gi Drm kbv³ Kiv Ges Kvh©Ki cÖwZKvi cwiKíbv Kiv mnR nq, hv †cŠimfvi cvwb mieivn 
e¨e¯’vcbvq AZ¨šÍ ¸iæZ¡c~Y©|

11.1.1 NRW (NON-REVENUE WATER) Kx?

NRW (Non-Revenue Water) n‡”Q †mB cvwbi cwigvY hv weZiY e¨e¯’vq (U¨vsK I cvBcjvB‡b) mieivn Kiv 
nq wKš‘ hvi Rb¨ wej Av`vq Kiv hvq bv| Ab¨w`‡K, †hB cvwb wewjs wm‡÷‡g hy³ nq A_©vr †h cwigvb cvwbi wej 
ˆZwi nq Zv‡K ejv nq RW (Revenue Water)|

SIV (System Input Volume) A_©vr weZiY e¨e¯’vq (U¨vsK + cvBcjvBb) mieivn Kiv †gvU cvwb cÖevn| †mB 
mv‡_ RW (Revenue Water) cwigvc‡hvM¨ KviY GwU wgUv‡ii gva¨‡g msM„nxZ nq| d‡j NRW cvIqv hvq SIV 
†_‡K RW ev` w`‡j|

MvwYwZK m¤úK©:
➤ NRW (m³) = SIV – RW

Gi wfwË‡Z NRW Gi nvi (NRW Rate) MYbv 
Kiv nqt

➤ NRW Rate (%) = (SIV – RW) / SIV

NRW nvi Lvevi cvwb mieivnKvix `ß‡ii Rb¨ 
Ab¨Zg ¸iæZ¡c~Y© Key Performance Indicator 

(KPI), KviY GwU mivmwi cvwb weZi‡Yi LiP-
`¶Zv‡K wb‡`©k K‡i| NRW hZ Kg n‡e, cvwb 
weZiY `ÿZv ZZ †ewk n‡e|

JICA Gi NRW welqK cÖwZ‡e`b Gi †cÖwÿ‡Z NRW-Gi nvi Abyhvqx cvwb mieivn e¨e¯’vcbv cwiw¯’wZi mvims‡¶c 
wb‡Pi †Uwe‡j †`Iqv n‡jv|

†Uwej 11.1: NRW-Gi nvi Abyhvqx cvwb mieivn e¨e¯’vcbvi eY©bvK…Z cwiw¯’wZ

†j‡fj NRW-Gi nvi cwiw¯’wZi mvims‡¶c
1. Riæwi e¨e¯’v MÖn‡bi 

ch©vq
40% Gi †ewk

•	 NRW n«v‡m †Kv‡bv c`‡¶c †bIqv nqwb|
•	 mgm¨v kbv³ Kiv I cÖvwZôvwbK A½xKvi cÖ‡qvRb|

2. cÖviw¤¢K c`‡¶c 
MÖn‡bi ch©vq

30% - 40% •	 Zzjbvg~jKfv‡e Kg Li‡Pi I mnR KvwiMwi c`‡¶c †bIqv, †hgb 
gvwUi Dc‡ii wj‡KR I evwYwR¨K ¶wZ wbqš¿Y Kiv hvq|

3. c~Y©gvÎv cÖwZKvi 
e¨e¯’v MÖn‡bi ch©vq 

20% - 30% •	 gvwUi wb‡Pi wj‡KR kbv³KiY I GjvKv wfwËK g¨vwcs‡qi g‡Zv 
wbfz©j c`‡¶c †bIqv hvq|

4.
DbœZ cÖwZKvi e¨e¯’v 
MÖn‡bi ch©vq

20%-Gi Kg
•	 NRW Kgv‡bvi P~ovšÍ ch©vq|
•	 †gŠwjK NRW cÖwZKvimg~n ev¯ÍevwqZ|
•	 cvBcjvBb kw³kvjxKiY, DMA m„wó, gvwUi wb‡Pi wjK wbY©q 

BZ¨vw` Kvh©Ki Kiv|

wPÎ 11.1: NRW B‡gR



11-2

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

11.1.2 cvwbi fvimvg¨Zv 

NRW †Kvb †Kvb Ask wb‡q MwVZ Zv †evSv AZ¨šÍ Riæwi| G‡Z NRW Gi nvi Kgv‡bvi Rb¨ †Kvb& †Kvb& c`‡¶c 
wb‡Z n‡e Zv wba©viY Kiv mnR nq| IWA (International Water Association) cvwb weZiY e¨e¯’vi GKwU Water 

Balance Table cÖYqb K‡i‡Q, hv wb‡P †Uwej 11.2 G †`Iqv n‡q‡Q| c~‡e© eY©bv Kiv n‡q‡Q †h SIV = RW + 

NRW| Gÿ‡b NRW †K Avevi wZb fv‡M wef³ Kiv nq, h_vt

1. cvwbi hyw³hy³ LiP hvi wej Kiv nq bv (Unbilled Authorized Consumption), †hgb dvqvi nvB‡Wª›U|

2. cvwb LiP nq hvi wej cvIqv m¤¢e nq bv {Apparent Loss (Commercial Loss)}, †hgb cvwbi A‰ea ms‡hvM, 
wgUv‡i mwVK wiwWs bv Avmv BZ¨vw`|

3. wm‡÷‡gi wj‡KR hvi wej Kiv m¤¢e nq bv {(Real Loss (Physical Loss)}, †hgb cvBc jvB‡b wj‡KR|

G‡`i g‡a¨ Apparent Loss I Real Loss, NRW-Gi me‡P‡q ¸iæZ¡c~Y© Ask, KviY G¸wj mivmwi ivR¯^ Av‡q 
¶wZ NUvq| Aciw`‡K NRW G 1bs †kÖYxi cÖfvi Kg| d‡j GLv‡b 2bs I 3bs †kÖYxi AcPq wel‡q Av‡jvPbv 
Kiv n‡q‡Q| 

➤ Apparent Loss (evwYwR¨K AcPq)| GB AcPq `ywU Drm †_‡K nqt 
K) Unauthorized Consumption — Pzwi, A‰ea ms‡hvM| 
L) Metering Inaccuracies — wgUvi ÎæwU, fzj wiwWs|

➤ Real Loss (ev¯Íe / †fŠZ AcPq)| GB AcPq wj‡K‡Ri gva¨‡g nq|
†gvU cvBcjvBb wj‡K‡Ri 90% m„wó nq †Uwej 11.2 G †`Lv‡bv 9 bs Gi mvwf©m Kv‡bK&kb AskwU n‡Z|

†Uwej 11.2 IqvUvi e¨vjvÝ †Uwej 

wm‡÷‡g 
cvwb 

mieivn 
Gi 

cwigvb
(SIV)

cvwbi 
ˆea 

e¨envi 
(LiP)

‰ea cvwb e¨envi Gi wej
① wgUv‡i cvwb e¨env‡ii wej ivR¯^ cvwb

(RW)② wgUvi Qvov cvwb e¨env‡ii wej 

(1) ˆea cvwbi e¨envi 
Gi bv Kiv wej 

③ wgUv‡i cvwb e¨env‡ii bv Kiv wej 

ivR¯ ̂
ewnf‚©Z cvwb

 (NRW)

④ wgUvi Qvov cvwb e¨env‡ii bv Kiv wej 

cvwbi 
AcPq

(2) Av‡cwÿK AcPq 
(evwYwR¨K AcPq)

⑤ A‰ea e¨envi (LiP)

⑥ wgUv‡i ÎæwU

(3) cÖK…Z AcPq (‡fŠZ 
AcPq)

⑦ mÂvjb I weZiY cvBcjvB‡b wj‡KR

⑧ cvwbi †÷v‡iR U¨vs‡K wj‡KR Ges 
Ifvi‡d¬v

⑨ mvwf©m Kv‡bK&kb (wgUvi ch©šÍ) cvB‡c 
wj‡KR

UxKv:① wgUv‡ii gvc Abyhvqx Av`vqK…Z cvwb② w¯’i †i‡U wba©vwiZ wej③ cvwbi ¸YMZ gvb Lvivc n‡j Kwg‡q †`Iqv cwigvY, AwMœwbe©vcY Gi wgUv‡ii cvwb④ cvBc d¬vwks ev AwgUviK…Z AwMœwbe©vcY cvwb⑤ Pzwi/A‰ea ms‡hvM⑥ wgUvi ÎæwU, fzj wiwWs⑦ - ⑨ wewfbœ ai‡bi wj‡KR
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Z‡e, A‡bK †cŠimfvq, †d¬v wgUvi¸wj mwVK SIV cvIqvi Rb¨ h‡_ó Kvh©Ki bq| RW Gi †¶‡Î, ② Gi A‡bK 
†¶‡ÎB cvwb e¨env‡ii cwigvY cwigvc Kiv nq bv| GB cwiw¯’wZ‡Z, NRW Gi nvi MYbv Kiv A‡bK KwVb n‡q 
c‡o|

11.1.3 evwYwR¨K AcPq (APPARENT LOSS)

11.1.3.1 A‰ea cvwb e¨envi

A‰ea cvwb e¨env‡ii cÖavb KviY n‡jv A‰ea ms‡hv‡Mi gva¨‡g cvwb Pzwi| wPÎ 11.2 G A‰ea ms‡hv‡Mi D`vniY 
†`Lv‡bv n‡q‡Q| G¸wj mvaviYZ evBcvm jvBb e¨envi K‡i Kiv nq, †hLv‡b cvwb cÖevn wgUvi e¨envi bv K‡iB 
ms‡hvM †bIqv nq| Qwe‡Z cÖ`wk©Z GB ai‡bi RwUj cvBcms‡hvM mvaviYZ A‰ea ms‡hv‡Mi Bw½Z †`q|

wPÎ 11.2: A‰ea ms‡hvM 

11.1.3.2 wgUviRwbZ ÎæwU

GB wel‡q `yÕai‡bi ÎæwU †`Lv hvq (i) wgUv‡ii wbR¯^ fzj, Ges (ii) wgUvi fzjfv‡e wiwWs †bIqv| GB ai‡bi ÎæwU 
cvwbi wnmve‡K cÖK…Z e¨env‡ii †P‡q †ewk ev Kg †`Lv‡Z cv‡i| GB ÎæwU `~i Kivi Dcvq `yBwU| cÖ_gZ wgUv‡ii 
mwVKZv wbqwgZ cix¶v Kiv Ges AciwU M¨v‡RU-wfwËK/wWwRUvj wgUvi wiwWs e¨e¯’vi cÖeZ©b Kiv (wPÎ 11.3 G 
†`Lv‡bv n‡q‡Q)| GB wel‡q cieZ©x‡Z Av‡jvPbv Kiv n‡q‡Q|

cyivZb cvwbi wgUvi - Kg mwVK A¯úó cvwbi wgUvi

wPÎ 11.3: wgUv‡ii ÎæwUi D`vniY
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11.1.4 cÖK…Z AcPq (†fŠZ AcPq)

11.1.4.1 mÂvjb Ges/A_ev weZiY cvBcjvB‡bi wj‡KR

hw`I GB ai‡bi wj‡KR msL¨vq Kg, Z‡e mÂvjb (U«vÝwgkb) ev weZiY (wWw÷«weDkb) cvBcjvB‡b wj‡KR n‡j 
GKK NUbvqB wekvj cwigvY cvwb AcPq n‡Z cv‡i| wPÎ 11.4 G Ggb wKQy wj‡KR cwiw¯’wZ †`Lv‡bv n‡q‡Q| 
mvaviY cvB‡ci dvUj, ms‡hvM¯’‡ji wew”Qbœ nIqv Ges `xN©‡gqvw` eqmRwbZ `ye©jZv _vKvi Kvi‡b GB ai‡bi 
wj‡KR n‡q _v‡K|

eo `~N©Ubv

wcb †nv‡ji Kvi‡b wj‡KR

e¨vÛ e¨envi K‡i wj‡KR †givgZ
wPÎ 11.4: mÂvjb / weZiY jvB‡b wj‡KR

11.1.4.2 cvwbi †÷v‡iR U¨vs‡K wj‡KR Ges Ifvi‡d¬v 

U¨vsK †_‡K `yBfv‡e cvwb AcPq n‡Z cv‡i: cÖ_gZ wj‡KR Ges AciwU Ifvi‡d¬vi Kvi‡b| AvqyRwbZ ¶q ev 
Lvivc wbg©v‡Yi Kvi‡Y wj‡KR n‡q _v‡K Ges Ifvi‡d¬v nq hLb cv¤ú cvwbi ¯Íi Abyhvqx eÜ nq bv| mvavibZt 
†j‡fj myBP weKj nIqv Ges cv¤ú fzjfv‡e cwiPvjbv Kivi (wPÎ 11.5) Rb¨ cv¤ú mgqgZ eÜ nq bv d‡j 
Ifvi‡d¬v nq|

wPÎ 11.5: U¨vsK wj‡K‡Ri D`vniY (Ifvi‡d¬v-ev‡q I g‡a¨i Qwe, wj‡KR-Wv‡bi Qwe)
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11.1.4.3 mvwf©m Kv‡bKkb wj‡KR

mvwf©m cvBc n‡jv mieivn (wWw÷«weDkb) cvBc †_‡K †fv³vi wgUvi ch©šÍ cvBc| mieivn (wWw÷«weDkb) 
wm‡÷‡gi †gvU wj‡K‡Ri 90% Gi †ewk GB Ask †_‡KB nq| we‡klfv‡e, mieivn cvBc jvB‡bi ms‡hvM¯’‡jB 
wj‡KR me‡P‡q †ewk †`Lv hvq (wPÎ 11.6)|

wPÎ 11.6: mvwf©m Kv‡bK&kb wj‡K‡Ri D`vniY

11.1.5 wWGgG (District Metering Area)

DMA (District Metering Area) n‡jv GKwU wbw`©ó cÖhyw³, hv cvwb weZiY e¨e¯’vq wj‡K‡Ri Ae¯’vb (fvj&f I 
wgUvi) kbv³ mnR Kivi Rb¨ ¯’vcb Kiv nq|

wPÎ 11.7 G DMA wefvR‡bi GKwU D`vniY †`Lv‡bv n‡q‡Q| cÖwZwU wWGgG GKwU evé wgUv‡ii evB‡i ¯’vcb 
Kiv nq hv‡Z Gi g‡a¨ weZiY Kiv cvwb cwigvc Kiv hvq|

DMA wfwËK wj‡KR kbv³KiYt
•	 DMA-A–‡Z cvwb `yB w`K †_‡K cÖ‡ek Ki‡Z cv‡i, evé wgUvi I ② b¤̂i fvj&f c‡q›U w`‡q)| hLb fvj&f ② eÜ Kiv nq, ZLb cvwb †Kej evé wgUvi Gi w`K †_‡KB DMA-A †Z cÖ‡ek Ki‡e|

•	 iv‡Zi †ejvq hLb cvwbi e¨envi me©wbgœ ev k~b¨ e‡j a‡i †bIqv nq, ZLb †d¬v wgUvi e¨envi K‡i DMA-A- 
†Z wj‡KR cÖev‡ni nvi Abygvb Kiv †h‡Z cv‡i| GB mgqKv‡j, †ewkifvM ev mg¯Í †iKW©K…Z cÖevnB wj‡KR 
e‡j a‡i †bIqv hvq|

•	 Gici ③ b¤̂i fvj&f eÜ Ki‡j DMA-A Gi AviI †QvU Ask DMA-A-b Avjv`v n‡q hvq| iv‡Zi †ejvq 
DMA-A-b-Gi GB GKK cÖ‡ek we›`y‡Z cÖevn nvi cwigvc K‡i, DMA-A-b-‡Z m‡›`nRbK wj‡KR cÖevn nvi 
cvIqv hvq| myZivs, GB †QvU GjvKvq iv‡Z wiwWs wb‡j AviI wbLyuZfv‡e wj‡KR GjvKvwU wba©viY Kiv hvq|

•	 Z‡e, GB c×wZ 24 NÈv mwµq GjvKv (kni, evwYR¨ GjvKv) †Z e¨envi Kiv hvq bv|

evsjv‡`‡k GL‡bv DMA Abyhvqx fvj&f I †d¬vwgUvi ¯’vcb c×wZ Pvjy nqwb; Z‡e fwel¨‡Z Kvh©Ki wj‡KR 
kbv³KiY I NRW Kgv‡bvi Rb¨ DMA ¯’vcb Acwinvh©|
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 wPÎ 11.7: DMA wefvR‡bi D`vniY

11.2 wbwðZKiY welq I wbqš¿Yg~jK e¨e¯’v

11.2.1 cwiPvjbvMZ w`K

NRW n«vm GKwU `xN©‡gqvw` I eû-gvwÎK KvR, †hLv‡b Kv‡Ri AMÖMwZ gš’i I †_‡g †_‡g nq d‡j djvdj 
Avm‡Z mgq jv‡M| GQvov, Gi A‡bK KvRB cvwb cwi‡mev cÖ`vbKvix‡`i Ae¨vnZfv‡e I AvMvg cwiKíbv K‡i 
ev¯Íevqb Ki‡Z nq| mvaviY NRW cÖwZKvimg~n wb‡P †`Iqv n‡jv| Z‡e DPHE Gi Rb¨ Riæwi `vwqZ¡ n‡jv, 
†Uwej 11.1 Abyhvqx †cŠimfv¸wj‡K †Kvb c`‡¶c Av‡M †bIqv DwPZ Zv wba©vi‡Y civgk© †`Iqv| wPÎ 11.8-G 
†`Lv‡bv n‡q‡Q †h, cwiw¯’wZi me‡P‡q ¸iæZ¡c~Y© welq nj †cŠimfv¸wj‡K wgUvi Ges wgUvi wiwWs ¯’vc‡bi Rb¨ 
Aby‡iva Kiv hv‡Z NRW cwigvc Kiv hvq| NRW Kgv‡bvi GwUB cÖ_g c`‡¶c| wgUvi ¯’wc‡bi gva¨‡g NRW 
n«v‡mi cÖfve we‡kl K‡i cÖv_wgK ch©v‡q †`Lv hvq, †hgb wPÎ 11.8-G †`Lv †M‡Q| DPHE †Kej wgUvi ¯’vcb 
Ges wgUvi wiwWs-Gi Dci †Rvi †`‡e bv eis NRW nvi MYbv Ges †cŠimfv KZ©…K cvwbi fvimvg¨ †Uwej ˆZwii 
cvkvcvwk ch©‡e¶Y‡KI ¸iæZ¡v‡ivc Ki‡e e‡j Avkv Kiv n‡”Q|

wPÎ 11.8: NRW Gi nvi Ges wgUvi ’̄vc‡bi nv‡ii m¤úK © (PÆMÖvg-Iqvmv) 1

1 Cited from the Report of the project design survey on the technical assistance project by JICA to C-WASA, 2023,
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Dc‡iv³ wel‡qi Dci wfwË K‡i, GB O&M mv‡cvU© g¨vbyqvjwU cvBc wj‡KR‡K †K›`ª K‡i ˆZwi Kiv n‡q‡Q| 
KviY GwU NRW-Gi GKwU eo Ask `Lj K‡i| NRW n«v‡mi Ab¨vb¨ welq¸wj mgm¨v mgvavb wefvM (trouble 

shooting section) Ges cwiwk‡ó AšÍfz©³ Kiv n‡q‡Q|

11.2.2 ÎæwU wbY©q

(1) cvBc wj‡KR
1) SzuwK (Risk)

	Ab¨vb¨ NRW Dcv`v‡bi Zzjbvq ivR¯^ ¶wZi cwigvY AZ¨šÍ †ewk|

	†fv³v‡`i gv‡S cvbxq R‡ji NvUwZ m„wó nq|

	Lvevi cvwb Ges Gi Drcv`b e¨‡qi AcPq N‡U|

2) cÖ‡qvRbxq Z_¨ (Necessary data)

	gvwUi Dc‡ii wj‡K‡Ri cwigvY I Ae¯’vb 

3) wbwðZKiY welq 
	wPÎ 11.9 G †`Lv‡bv f‚-c„‡ô `„k¨gvb wj‡KRB me‡P‡q mvaviY, hv wecyj cwigvY cvwb AcPq NUvq|

	ÒDMAÓ As‡k ewY©Z c×wZ Abyhvqx, DMA Gi wfZ‡i iv‡Z cÖevn cwigvc K‡i wj‡K‡Ri cwigvY wbY©q I 
Ae¯’vb msKzwPZ Kiv hvq| GB DMA c×wZ f‚-Mf©¯’ wj‡KR kbv³ Ki‡ZI Kvh©Ki, hv c„‡ô †`Lv hvq bv|

	e¨venviKvix‡`i wi‡cvU© †_‡KI gvwUi Dc‡ii wj‡KR kbv³ Kiv hvq|

wPÎ 11.9: gvwUi Dc‡ii wj‡KR

(4) c`‡¶c I cÖwZKvi e¨e ’̄v (Action and Countermeasures)

	wj‡KR kbv³ nIqvi ci cvBc †givgZ Ki‡Z n‡e| GB †givg‡Zi we¯ÍwiZ c×wZ ÒcvBcjvBbÓ Aa¨v‡q 
ewY©Z Av‡Q (8.2.2 G cvBc †givgZ Gi Qwe †`Lyb)|
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11.3 ¯’vcbv mg~‡ni mgm¨v mgvavb

†Uwej 11.3-G NRW Gi ’̄vcbv mg~‡ni mgm¨v mgvavb Dc¯’vcb Kiv n‡q‡Q| 

†Uwej 10.3 NRW n«v‡mi mgm¨v mgvavb

NUbv  KviY SzuwK cÖwZKvi 

‰ea cvwbi 
e¨env‡ii bv 

Kiv wej

AwMœ wbe©vcY cvwb

	cvwb Drcv`‡bi AcPq

	cvwb e¨e¯’vcbvq Pvc 
m„wó

	cvwbi wej †_‡K Avq 
K‡g hvIqv

	Kg/‡ewk wewjs Gi 
d‡j †cŠimfvi cvwb 
mieivn e¨e¯’vcbvi 
Dci †fv³vi Av¯’v bó 
n‡Z cv‡i

	AwMœ wbe©vcY wbwðZ Kiv 
	dvqvi-nvB‡W«›U wm‡÷‡g wj‡KR 

Av‡Q wK bv cix¶v Kiv

fvmgvb e¯‘mn 
cvwb mieiv‡ni 
Kvi‡b AcmviYK…Z 
cwigvY*

	fvmgvb e¯‘, is ev MÜwenxb cvwb 
mieivn Kiv 

	 cø̈ v›U Acv‡ikb ch©v‡jvPbv Kiv Ges 
MÖvnK‡`i mv‡_ Av‡jvPbv K‡i KviY 
kbv³ Kiv

cvBc ay‡q †djv 
	cvBcjvBb ay‡q cvB‡ci wfZi 

cwi®‹vi ivLv

Av‡cwÿK 

(Apparent) 
AcPq

cvwb Pzwi 

	evwo-evwo wM‡q A‰ea ms‡hvM cix¶v 
Kiv 

	Rwigvbv Av‡ivc Kiv 
	 Rbm‡PZbZv e„w× Kiv

cvwbi wgUv‡i ÎæwU
	wgUv‡ii ÎæwU cix¶v Kiv 
	cÖ‡qvRb n‡j cvwbi wgUvi cwieZ©b 

Kiv

wgUvi wiwWs G ÎæwU
	wgUv‡ii wiwWs cybtwbwðZKiY Kiv
	wWwRUvj/gadget wiwWs wm‡÷g 

e¨envi Kiv

cÖK…Z AcPq

cvBc wj‡KR

	‡Pv‡L †`‡L gvwUi Dc‡ii wj‡K‡Ri 
Ae¯’vb kbv³ Kiv ev DMA c×wZ‡Z 
Gi Ae¯’vb kbv³ Kiv

	cvBc †givgZ/cÖwZ¯’vcb Kiv

U¨vsK wj‡KR 	U¨v¼ †givgZ Kiv

U¨vsK Ifvi‡d¬v
	cv¤ú Acv‡ikb wbwðZ Kiv
	U¨vsK Gi †j‡fj K‡›U«vj wm‡÷g 

†givgZ Kiv

* mvaviYfv‡e, MÖvnK hw` ¸Yv¸b m¤úbœ cvwb bv cvq, hv cvb‡hvM¨ gvb`Û DËxY© bq, Z‡e wej cwi‡kv‡a Qvo 
†`Iqv nq|
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11.4 cwi`k©b

11.4: NRW m¤úwK©Z ˆ`wbK, gvwmK Ges evrmwiK cwi`k©‡bi welqmg~n I gvb`Û 

welq ‰`wbK gvwmK evrmwiK gvb`Û

1| cvwbi wgUvi wiwWs ― 〇 〇
c~‡ei Zzjbvq ±50% 
Gi †ewk/Kg cv_©K¨ 
n‡j cybivq cix¶v Kiv

2| cvwbi wgUv‡ii 
mwVKZv ― ― 〇

5 eQ‡i GKevi

5% Gi †ewk ÎæwU 
_vK‡j wgUvi cwieZ©b 
Kiv

3| cvw¤ús †÷k‡b 
cÖev‡ni nvi 〇

〇
ˆ`wbK WvUvi 

Mo me©wbgœ Ges 
m‡e©v”P MYbv Kiv

〇
gvwmK Mo 
me©wbgœ Ges 
m‡e©v”P MYbv 

Kiv

c~‡e©i Zzjbvq eo 
cwieZ©b †`Lv †M‡j 
cvBc wj‡KR/ eø‡KR ev 
Bb‡UK e¨e¯’v cwiPvjbv 
Aw¯’wZkxj Av‡Q

4| cvw¤ús †÷k‡b Pv‡ci 
cwigvY

5| weZiY cvBcjvB‡b 
cÖev‡ni nvi 

―
〇

GKB c‡q‡›U cÖwZ 
gv‡m cwigvc Kiv6| weZiY cvBcjvB‡b 

Pv‡ci cwigvY 

7| weZiY cvBcjvB‡b 
wj‡KR 

〇
GjvKvevwmi 

wi‡cvU©I 
MÖnb‡hvM¨

〇
Dc‡ii 5 I 6 bs 
G cwigv‡ci mgq 

wbwðZ Kiv

f‚-Dcwi¯’ wj‡KR 
`„k¨gvb wKbv ch©‡e¶Y 
Kiv| wj‡KR n‡j 
cvBcjvBb bK&kvq 
wPwýZ Ki‡Z n‡e

8| evwn‡ii (U¨vsK, 
gvwUi Dc‡i) wj‡KR 〇 〇 〇 `„k¨gvb wj‡KR Av‡Q wK 

bv wbwðZ Kiv

9| U¨vsK G cvwbi †j‡fj 
(‡cŠimfvi mweav)

〇
cÖwZ N›Uvq †PK 

Kiv

〇
ˆ`wbK WvUvi 

Mo me©wbgœ Ges 
m‡e©v”P MYbv Kiv 

〇
gvwmK Mo 
me©wbgœ Ges 
m‡e©v”P MYbv 

Kiv

Ifvi‡d¬v ev m¤ú~Y © Lvwj 
wKbv cix¶v Kiv
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Aa¨vq-12t  cvwbi U¨vwid Ges Av`vq 
12.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

cÖwZwU †cŠimfvq, †cŠi cvwb mieivn 
(PWSS) ¯’vbxq RbM‡Yi Rb¨ cvwb mieivn 
myweavi cwiPvjbv I e¨e¯’vcbvi `vwqZ¡ cvjb 
K‡i Ges mvaviYZ cvwb ïé (water tariff) 
msMÖ‡ni `vwqZ¡I Zv‡`i DciB _v‡K hw` bv 
G KvR Z…Zxq †KvbI ms¯’v‡K AvDU‡mvm© Kiv 
nq|

wPÎ 12.1 G †`Lv‡bv n‡q‡Q †h cvwb mieivn 
Pzw³i wfwË‡Z g~jZ `yB ai‡bi cvwb ïé msMÖn 
c×wZ we`¨gvb: 1) IqvUvi wgUvi-wfwËK 
c×wZ hv e¨enviK…Z cvwbi cwigvY wgUv‡ii 
gva¨‡g cwigvc Kiv nq Ges h_vh_ wej msMÖn 
Kiv nq| Ges 2) GKK nvi c×wZ - GwU 
mvwf©m cvB‡ci e¨vm Abyhvqx wba©vwiZ GKK 
nv‡ii (flat rate) Dci wfwË K‡i ïé wba©viY 
K‡i| G Qvov AviI wKQy c×wZ i‡q‡Q, †hgb: 
cwievi wfwËK GKK nvi c×wZ Ges GKK 
nvi I cvwbi wgUvi Gi mswgkÖY c×wZ| Z‡e G¸wj LyeB mxwgZ cwim‡i e¨eüZ nq| ZvB GB g¨vbyqv‡j g~jZ 
`ywU c×wZi Dci (IqvUvi wgUvi I GKK nvi c×wZ) ¸iæZ¡ †`Iqv n‡q‡Q| 2024 mvj ch©šÍ, evsjv‡`‡k A‡bK 
†cŠimfvq IqvUvi wgUvi ¯’vc‡bi Afv‡e d¬¨vU †iU c×wZwU †ewk cÖPwjZ| wPÎ 12.2 G cvwb ïé Av`v‡qi GKwU 
mvaviY I †gŠwjK cÖwµqv †`Lv‡bv n‡q‡Q|

Water Meter Type Flat-rate type

Checking Water Consumption Checking the service pipe dia.

・Mechanical meters: meter reading
・Smart meters: receiving usage

Calculation of water tariffs Calculation of water tariffs

・Basic fee + unit price x usage ・Fixed rate based on pipe diameter

Billing

・Sent to water users
Payment by water users

・Cash payment at the counter
・Bank transfers
・Mobile payments (bKash, Nagad, etc.)

Dealing with unpaid users

・Issuance of letters of warning and reminder.
・Charges for late payment
・Suspension of water supply

wPÎ 12.2 cvwbi ïé Av`v‡qi GKwU mvaviY I †gŠwjK cÖwµqv

IqvUvi wgUvi-wfwËK c×wZ (wgUvi mn) 

 

GKK nvi c×wZ (wgUvi Qvov))

wPÎ 12.1: wgUvi mn I wgUvi Qvov cvwbi ïé Av`v‡qi c×wZ
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12.1.1 cvwb U¨vwid e¨e¯’v

12.1.1.1 cvwbi wgUvi wfwËK c×wZ

(1) cÖPwjZ cvwb wgUvi

mvwf©m cvB‡ci e¨vm, AvKvi, Ges cÖK…Z cvwb e¨env‡ii cwigvY Abymv‡i cvwbi g~j¨ wba©viY Kiv nq| eZ©gv‡b 
wKQy †cŠimfv †hgb RMbœv_cyi, Kzwgjøv BZ¨vw`‡Z cvwbi wgUvi ¯’vcb Kiv n‡q‡Q| Z‡e AwaKvsk †cŠimfvq 
M„n¯’vwj ms‡hv‡M cvwbi wgUvi ¯’vcb GLbI mxwgZ| g~jZ AwaK cvwb e¨enviKvix evwYwR¨K ms‡hvM¸wj‡ZB wgUvi 
¯’vcb Kiv n‡q‡Q| cvwbi wgUvi ¯’vcb I wgUvi-wfwËK cvwb ïé msMÖn AZ¨šÍ ¸iæZ¡c~Y©, KviY GwU wj‡KR I 
AcPq (NRW) Kgvq Ges cvwb e¨e¯’vcbv `¶ K‡i e¨q n«vm K‡i I Avq e„w× K‡i|

wPÎ 12.3 G cÖavb cvwb wgUv‡ii aiY †`Lv‡bv n‡q‡Q:

†kÖwY
Bg‡cjvi UvBc B‡j‡±«vg¨vM‡bwUK 

UvBc
Avë«vmwbK UvBc

Iwiwdm Ges 
†fbPzwi UvBc

wbfz©jZv (Accuracy) gvSvwi D”P wbgœ †_‡K gvSvwi wbgœ
LiP †QvU AvKvi: Kg

eo AvKvi: †ewk
†ewk †ewk wKg

wPÎ 12.3 cvwbi wgUvi 

- Bg‡cjvi UvBc cvwbi wgUvi
GwU mwÂZ cÖevngvÎv cÖ`k©b K‡i, KviY 
cÖev‡ni MwZ, Bg‡cjv‡ii N~Y©‡bi mv‡_ 
mgvbycvwZK| wMqv‡ii mgš^‡q MwVZ 
Zzjbvg~jKfv‡e RwUj KvVv‡gv nIqvq, †Kv‡bv 
mgm¨v n‡j †givgZ ev K¨vwj‡eªkb Kiv KwVb| 
GwU †cŠimfvq GwU evé wgUvi Ges M„n¯’vwj 
cvwbi wgUvi wn‡m‡e e¨vcKfv‡e e¨eüZ nq|

- B‡j‡±«vg¨vM‡bwUK cvwbi wgUvi
cvB‡c GKwU †PŠ¤̂K †¶Î ˆZwi Kiv nq Ges 
Faraday Gi Law Abyhvqx, cÖev‡ni MwZ, 
Drcbœ †fv‡ëR (E) Gi mgvbycvwZK|GB 
†fv‡ëR cwigvc K‡i cÖev‡ni nvi wbY©q Kiv 
nq| GB c×wZwU‡Z Pvc n«vm cvq bv Ges Gi 
wbfz©jZv (accuracy) LyeB fvj| Z‡e Gi 
Rb¨ cvIqvi mvcøvB `iKvi Ges e¨qeûj|

eZ©gv‡b e¨vUvwi-PvwjZ 10-eQi jvBdUvBg 
Gi wgUvi ˆZwi Kiv n‡q‡Q, Ges fwel¨‡Z 
†cŠimfvq GwU e¨vcK e¨eüZ n‡e e‡j Avkv 
Kiv hvq|

① Impeller

② Gears

③ Counter

③ Counter

wPÎ 12.4: Bg‡cjvi UvBc

Pipe Inner diameter: D

wPÎ 12.5: B‡j‡Uªvg¨vM‡bwUK UvBc
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- Avë«v‡mvwbK cvwbi wgUvi
GwU cvB‡ci †fZi †cÖwiZ Avë«vmvDÛ 
Zi‡½i AvMgb mg‡qi cv_©K¨ cwigvc K‡i 
cÖev‡ni MwZ wbY©q K‡i| Gi myweav n‡jv 
†h GwU cvB‡ci evB‡i emv‡bv hvq| †hLv‡b 
cvBc Db¥y³ _v‡K, †mLv‡b Lye mn‡R e¨envi 
Kiv hvq| cÖwZwU †cŠimfvi Kgc‡¶ 1wU 
Avë«v‡mvwbK wgUvi _vKv DwPZ|

- Awiwdm I †fbPzwi UvBc cvwbi wgUvi
G¸wj wWdv‡iwÝqvj †cÖmvi (Δp) cwigvc K‡i 
Ges Bernoulli Gi theorem e¨envi K‡i 
cÖev‡ni nvi wbY©q K‡i| Gi Rb¨ we`y¨r jv‡M 
bv, Kg LiP, GwU mnR KvVv‡gv‡Z ˆZwi Ges 
Gi ÎæwU (failure) Zzjbvg~jK Kg| Z‡e Δp 

Gi gvb cwieZ©bkxj nIqvq AvDU‡d¬v †Kv-
Gwdwk‡q›U mwVKfv‡e wbY©q Kiv KwVb Ges 
Gi wbfz©jZv (accuracy) A‡c¶vK…Z Kg|

(2) ¯§vU© cvwbi wgUvi

¯§vU© cvwbi wgUvi Ggbfv‡e bKkv Kiv n‡q‡Q hv‡Z GwU wgUvi wiwWs ̄ ^qswµqfv‡e MÖvnK †K›`ª« (cvwb I m¨vwb‡Ukb 
kvLv) †Z GKwU U«vÝwgkb mvf©v‡ii gva¨‡g †cÖiY Ki‡Z cv‡i (wPÎ 12.8 G †`Lv‡bv n‡q‡Q)| Z‡e eZ©gv‡b 
†cŠimfv cvwb mieivn e¨e¯’vq ¯§vU© wgUvi e¨eüZ n‡”Q bv| 

wPÎ 12.8: ¯§vU© cvwbi wgUvi e¨e¯’v

 wPÎ 12.6: AvjU&ªvmwbK UvBc

wPÎ 12.7: Awiwdm I †fbPzwi UvBc
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wgUvi wWm‡cø †_‡K mvB‡U wbgœwjwLZ Z_¨ cov hvq:

•	 †gvU cvwbi e¨envi
g~j wWm‡cø‡Z wgUvi w`‡q cÖevwnZ †gvU cvwbi cwigvY‡K †`Lvq|

•	 cvwbi wj‡KR 
mvaviYZ †Kv‡bv wj‡KR n‡j wgUvi GKwU mZK©evZ©vi AvBKb †`Lvq|

•	 eZ©gvb cÖev‡ni nvi
wgUv‡i wjUvi/wgwbU ev Abyiƒc GK‡K Zvr¶wYK cÖevn nvi †`Lv‡Z cv‡i| me cvwb eÜ _vK‡j hw` cÖevn nvi 
cÖ`wk©Z nq Z‡e wj‡KR Av‡Q e‡j aviYv Kiv hvq|

•	 mZK© ms‡KZmg~n
wgUv‡i †jv-e¨vUvwi, †gKvwbK¨vj ÎæwU, B‡jKU«wbK ÎæwU BZ¨vw` †`Lv‡Z cv‡i|

•	 dvg©Iq¨vi I wm‡÷g Z_¨
wWm‡cø‡Z dvg©Iq¨vi ms¯‹iY †`Lv hvq| ¯§vU© wgUvi †iwWI wmMbvj e¨envi K‡i Z_¨ †cÖiY K‡i|

12.1.1.2 cÖv_wgK nvi Ges wgUvi-wfwËK nvi

cvwbi g~j¨ mieivn cvB‡ci e¨v‡mi AvKvi Ges cÖK…Z cvwbi e¨envi Abyhvqx wba©vwiZ nq, hvi GKwU †gŠwjK 
nvi (Basic Rate) Ges AciwU wgUviwfwËK nvi (Metered Rate)| †gŠwjK nvi mvaviYZ cvwbi wgUvi ¯’vcb I 
i¶Yv‡e¶Y e¨q wnmve Kiv nq, Avi wgUviwfwËK nvi Gi †ÿ‡Î cvwbi e¨env‡ii cwigvY Abyhvqx Gi cwiPvjb 
e¨q wnmve Kiv nq| evsjv‡`‡k cvwb mieivn †mevi †¶‡Î wgUv‡ii e¨q gvwjK wb‡RB enb K‡ib; d‡j wgUv‡ii 
Rb¨ †Kv‡bv c„_K †gŠwjK nvi Av‡ivc ev Av`vq Kiv nq bv|

†Uwej 12.1: wgUvi-wfwËK cvwbi U¨vwid MVb

cÖKvi msÁv e¨q

cvwbi 
U¨vwi‡di †gvU 

cwigvY 

†gŠwjK nvi 
(wba©vwiZ)

cvwb e¨env‡ii cwigvY e¨wZ‡i‡K 
cvwb e¨enviKvix‡`i mvwf©m 
cvB‡ci e¨vm Abyhvqx U¨vwid 
PvR©| 

cvwbi wgUvi ¯’vcb, U¨vwid msMÖn I 
i¶Yv‡e¶Y e¨q|

wgUviwfwËK 
nvi (wnmve 
Abyhvqx)

cvwb e¨env‡ii cwigvY Abyhvqx cvwb 
e¨enviKvix‡`i U¨vwid PvR©|

cwiPvjb e¨q: †hgb we`y¨r, 
ivmvqwbK BZ¨vw`

†Uwej 12.2 G evmvevwo I evwYwR¨K ms‡hv‡Mi wba©vwiZ nv‡ii D`vniY †`Lv‡bv Av‡Q| GwU †Kej GKwU D`vniY 
hw` GB ai‡bi U¨vwid wm‡÷g Pvjy Kiv nq|
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†Uwej 12.2: cvwbi U¨vwi‡di D`vniY

Rate Classification Basic Rate 

Type, User, Pipe Dia. Water Use
(m3)

Price
(TK/m3)

Residents 1/2" (13mm) 300 1～20 12

3/4" (20mm) 600 21～40 16

1" (25mm) 2,000 41～ 24

1.5" (40mm) 8,000 1～50 24

2" (50mm) 12,000 51～100 30

3" (75mm) 30,000 100～ 36

Commercial 1/2" (13mm) 400 1～20 16

3/4" (20mm) 1,000 21～40 20

1" (25mm) 3,000 41～ 30

1.5" (40mm) 12,000 1～50 36

2" (50mm) 18,000 51～100 40

3" (75mm) 40,000 100～ 48

Water Meter Rate (TK)

Private water
supply

12.1.1.4 µgea©gvb †_vK U¨vwid (Increasing Block Tariff - IBT) 

evsjv‡`‡ki wKQy †cŠimfvq wbgœ-Av‡qi I SzuwKc~Y© 
cwiev‡ii Rb¨ U¨vwid cwi‡kva mnRZi Kivi j‡¶¨ 
µgea©gvb †_vK U¨vwid (Increasing Block Tariff - 
IBT) c×wZ cÖeZ©b Kiv n‡q‡Q| 

wPÎ 12.9-G cÖ`wk©Z Abyhvqx, IBT n‡jv Ggb GKwU 
g~j¨ wba©viY KvVv‡gv †hLv‡b wbw`©ó cwigvY e¨envi ch©šÍ 
c‡Y¨i Dci wbgœ cÖviw¤¢K nvi cÖ‡hvR¨ nq Ges AwZwi³ 
e¨env‡ii †¶‡Î µgvš^‡q D”PZi nvi Av‡ivc Kiv nq| 
D`vniY¯îƒc, †Uwej 12.2 Abymv‡i 20 wgwg e¨v‡mi 
cvwbi mvwf©m cvBc mshy³ MÖvnK‡`i †¶‡Î cvwbi 
e¨envi 20 NbwgUvi ev Zvi Kg n‡j BDwbU g~j¨ 12 
UvKv/N:wg: wba©vwiZ _v‡K; Z‡e cvwbi e¨envi 21 N:wg: 
†_‡K 40 N:wg n‡j BDwbU g~j¨ e„w× †c‡q 16 UvKv/
wN:wg: nq| IBT-Gi D‡Ïk¨ n‡jv D”PZi BDwbU g~‡j¨i 
gva¨‡g AwZwi³ cvwb e¨envi wbiærmvwnZ Kiv| GKB mv‡_, ¯í̂gvÎvi e¨env‡i wbgœ PvR© cÖ‡hvR¨ nIqvq GwU wbgœ-
Av‡qi cwievimg~n‡K cvwbi wgUvi ’̄vc‡b DrmvwnZ Kivi GKwU Kvh©Ki c×wZ| mxwgZ cvwbm¤ú` Ges mieivn-
Pvwn`v e¨e¯’vcbv RwUj n‡j cvwb msi¶‡Yi `„wó‡KvY †_‡KI GwU GKwU Kvh©Ki e¨e¯’v| Z‡e D†jøL¨ †h, mg„× 
(D”P-Av‡qi) cwiev‡ii †¶‡Î wba©vwiZ nvi n‡Z wgUviwfwËK nv‡i mn‡R iƒcvšÍ‡ii †¶‡Î IBT KLbI KLbI 
cÖwZeÜKZv m„wó Ki‡Z cv‡i|

wPÎ 12.9: AvB we wU e¨e¯’v
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12.1.1.4 myweav I Amyweav

†Uwej 12.3 G wgUvi-wfwËK cvwbi U¨vwid e¨e¯’vi myweav I Amyweav †`Lv‡bv n‡q‡Q|

†Uwej 12.3 wgUvi-wfwËK cvwbi U¨vwid e¨e¯’vi myweav I Amyweav

myweav mg~n Amyweav mg~n

b¨vqm½Z U¨vwid:
e¨envi Abyhvqx wej, Kg e¨enviKvixiv DcK…Z nq|
cvwb mvkÖq DrmvwnZ K‡i:
msiÿY I `ÿ e¨envi‡K DrmvwnZ K‡i|
O&M e¨q msKzjvb K‡i:
†ewk e¨envi Ki‡j †ewk ivR¯ ̂Avq nq|
wj‡KR kbv³KiY:
cvwbi AcPq †iv‡ai Rb¨ A¯^vfvweK e¨envi `ªæZ 
†evSv hvq|
NRW wbY©q K‡i:
Drcvw`Z I wewµZ cvwbi cv_©K¨ mn‡R Rvbv hvq 
d‡j cvwbi AcPq ch©‡eÿY Kiv mnR nq|
cvwb Pzwi kbv³ Kiv:
†eAvBwb cvwb e¨envi Kvh©Kifv‡e mbv³ niv hvq|
e¨e¯’vcbvi DbœwZ K‡i:
Z_¨ we‡kølY Kvh©Ki cwiPvjbv‡K mnvqZv K‡i|

cÖv_wgK e¨q †ewk:
wgUvi µq I ¯’vcb e¨q hy³ nq|
i¶Yv‡e¶Y e¨q:
wbqwgZ mvwf©m I hš¿vsk cwieZ©b Kiv cÖ‡qvRb|
cÖhyw³MZ mgm¨v:
mwVKZv (Accuracy) I ̄ ’vqxZ¡ Gi mgm¨v n‡Z cv‡i|
MÖvn‡Ki Avw_©K Pvc:
e¨enviwfwËK U¨vwi‡d wej KLbI †ewk n‡Z cv‡i|
Z_¨ e¨e¯’vcbv e¨q:
`¶ Rbej I wm‡÷g `iKvi|
wgUvi wiWvi cÖ‡qvRb (‡ewk Rbej):
cÖwZ gv‡m cÖwZwU evwo‡Z wM‡q wgUvi wiwWs wb‡Z nq|

12.1.1.5 wba©vwiZ nvi wfwËK cvwb g~j¨ e¨e¯’v

(1) U¨vwid wba©viY

wba©vwiZ nvi mvaviYZ mieivn cvB‡ci e¨vm Ges cvwb e¨enviKvixi aiY (e¨w³K, evwYwR¨K ev wkí e¨enviKvix 
BZ¨vw`) Abyhvqx wba©viY Kiv nq| mvaviYfv‡e †QvU e¨v‡mi cvBc e¨enviKvix‡`i Rb¨ (M„n¯’vwj) wbgœ gvwmK 
wba©vwiZ nvi Ges evwYwR¨K I wkí e¨enviKvix‡`i Rb¨ D”P wba©vwiZ nvi avh© Kiv nq|

cÖwZgv‡m cvwbi e¨envi hvB †nvK bv †Kb, me e¨enviKvix‡K GKB cwigvY wej cwi‡kva Ki‡Z nq|

evwm›`v I evwYwR¨K e¨enviKvixi Rb¨ wba©vwiZ nv‡ii D`vniY †Uwej 12.4 G †`Lv‡bv n‡q‡Q|

†Uwej 12.4: wba©vwiZ nv‡ii D`vniY 
Ctegory

Type and Pipe Dia. Residents Commercial
1/2" (13mm) 200 350

3/4" (20mm) 350 700

1" (25mm) 1,000 2,000

1.5" (40mm) 4,000 8,000

2" (50mm) 6,000 12,000

3" (75mm) 15,000 30,000

Flat rate (TK/month)

Private water
supply
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(2) myweav I Amyweav

†Uwej 12.5: wba©vwiZ nvi wfwËK cvwbi U¨vwid e¨e¯’vi myweav I Amyweav

myweav mg~n Amyweav mg~n

i¶Yv‡e¶Y e¨q Kg: 
wgUvi cÖ‡qvRb bv nIqvq hš¿cvwZ I i¶Yv‡e¶Y e¨q 
K‡g|
MÖvn‡Ki Rb¨ w¯’wZkxj e¨q: 
gvwmK wba©vwiZ wej nIqvq ev‡RU cwiKíbv 
mnR nq; AwbqwgZ Av‡qi cwiev‡i Rb¨ Av`k © I 
Dc‡hvMx|
wej Av`v‡q myweav: 
wnmve mnR, msMÖ‡ni cÖwµqv mij nIqvq cÖkvmwbK 
`¶Zv e„w× cvq|
gvbem¤ú` e„w× (mnR e¨e¯’vcbv)|

cvwbi AcPq: 
wba©vwiZ nvi _vKvq AwZwi³ cvwb e¨env‡ii cÖeYZv 
ev‡o, we‡kl K‡i cvwb msKUc~Y © GjvKvq|
b¨vqwePv‡ii Afve: 
Kg I †ewk e¨enviKvix GKB cwigvY wej w`‡j 
AmgZv m„wó nq|
ivR¯̂ e„w× mxwgZ: 
e¨envi evo‡jI Avq ev‡o bv; d‡j Dbqb I 
i¶Yv‡e¶‡Y Znwe‡j NvUwZ †`Lv †`q|
wj‡KR kbv³KiY KwVb: 
wgUvi bv _vKvq wj‡KR wbY©q Kiv KwVb|

12.1.1.6 A_©‰bwZK `¶Zv

cvwbi U¨vwid e¨e¯’v wba©vi‡Yi Rb¨ A_©‰bwZK `¶Zv GKwU ¸iæZ¡c~Y© Dcv`vb| wba©vwiZ nvi Ges wgUvi wfwËK 
cvwbi U¨vwid Df‡qiB †ÿ‡Î A_©‰bwZK Kvh©KvwiZv c„_K, Ges Zv †Uwej 12.6 G †`Lv‡bv n‡q‡Q| evsjv‡`‡ki 
†cŠimfv¸wj‡Z cvwbi U¨vwid e¨envi cwiPvjbvi Ae¯’v I e¨‡qi cv_©‡K¨i Kvi‡b AÂj‡f‡` wfbœ wfbœ nq|

†Uwej 12.6 cvwbi U¨vwid e¨e¯’vi A_©‰bwZK `¶Zvi ˆewkó¨

U¨vwid e¨e¯’v welq A_©‰bwZK ˆewkó¨
K) wba©vwiZ nvi e¨e¯’v cvwbi U¨vwid wba©vwiZ, cvwb 

e¨en‡ii cwigv‡bi Dci bq| 
e¨enviKvix‡`i cvwbi e¨envi mvkÖq 
Kivi Rb¨ †KvbI Drmvn †bB|

L) cvwbi wgUvi e¨e¯’v cvwb e¨env‡ii cwigv‡Yi wfwË‡Z 
cvwbi wej cÖ`vb|

 1) cvwbi cwigv‡Yi Rb¨ GKB
 U¨vwid nvi

cvwb e¨env‡ii cwigv‡Yi wfwË‡Z 
miwjK…Z cvwbi wej cÖ`vb|

e¨enviKvix‡`i cvwb e¨env‡ii 
¸iæZ¡c~Y© e¨q m¤ú‡K© ¯úó ms‡KZ 
cÖ`vb Kiv nq|

 2) µgea©gvb †_vK U¨vwid
 (Increasing Block Tariff) 

cvwb e¨env‡ii cwigv‡Yi e„w×i 
mv‡_ mv‡_ cvwbi GKK `i e„w× 
cvIqv|

cvwb e¨envi e„w× cvIqvi mv‡_ 
mv‡_ GKK g~j¨ e„w× cvq, d‡j 
e¨enviKvixiv cvwb mvkÖ‡q DrmvwnZ 
nb|

 3) µgn«vmK…Z †_vK U¨vwid
 (Decreasing Block Tariff)

cvwb e¨env‡ii cwigv‡Yi e„w×i 
mv‡_ mv‡_ cvwbi GKK `i n«vm 
cvIqv|

cvwb mvkÖ‡qi cÖ‡Yv`bv Kvh©Ki nq 
bv|
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12.1.2 wewjs 

12.1.2.1 cvwbi U¨vwid wnmve Kiv

Dc‡ii eY©bv Abyhvqx, wba©vwiZ nvi wfwËK U¨vwi‡d †Kv‡bv wnmve Kivi cÖ‡qvRb nq bv, ZvB GB As‡k ïaygvÎ 
wgUviwfwËK cvwb wej wnmv‡ei cÖwµqv e¨vL¨v Kiv n‡q‡Q|

(i) wgUvi wiwWs 
gvwmK cvwb wej cȪ ‘Z Kivi Rb¨ U¨vwid msMÖvnK (wgUvi wiWvi)‡K cvwb e¨enviKvixi wgUvi wiwWs wb‡Z nq, 
hv‡Z cÖK…Z cvwb e¨env‡ii cwigvY wbwðZ Kiv hvq|

wgUv‡i ÷¨vÛvW© GbvjM Wvqvj ev wWwRUvj wWm‡cø _vK‡j, cvwb e¨env‡ii wnmve Kiv mnR| wWm‡cø‡Z cÖ`wk©Z 
eZ©gvb wiwWs †_‡K c~‡e©i gv‡mi wiwWs ev` w`‡jB gvwmK cvwb e¨env‡ii cwigvY cvIqv hvq|

wb‡P cvwbi wgUvi wiwWs †bIqvi avc¸wj e¨vL¨v Kiv n‡jv:

avc-1: wgUv‡ii Ae¯’vb kbv³ Kiv

†ewkifvM †¶‡Î cvwb wgUvi evwoi mvg‡b iv¯Ívi wKbvivq ev dzUcv‡Zi 
cv‡k _v‡K| mvaviYZ GwU XvKbvmn wgUvi e‡·i wfZ‡i ivLv nq, XvKbvq 
mvaviYZ Òcvwbi wgUviÓ †jLv _v‡K hv‡Z mn‡R wgUviwU‡K mbv³ Kiv hvq 
hLb GwU gvwUi wb‡P _v‡K| A¨vcvU©‡g›U/Kb‡Wvwgwbqv‡g G¸wj mvaviYZ 
†eR‡g‡›Ui BDwUwjwU iæ‡g A_ev fe‡bi evB‡ii †`Iqv‡j _v‡K| 

wgUviwU evwoi cvBcjvBb‡K g~j weZiY cvB‡ci mv‡_ hy³ K‡i, Ges g~j 
cvB‡ci cv‡k mvaviYZ GKwU ÷c-fvj&f _v‡K, hv Riæwi †givgZ ev wgUvi 
cwieZ©‡bi mgq cvwbi cÖevn eÜ Ki‡Z e¨eüZ nq| 

hw` †Kv‡bv fe‡b cvwbi wej fvovi ms‡M ev nvDwRs A¨v‡mvwm‡qkb Pv‡R©i 
g‡a¨ AšÍfz©³ _v‡K, Z‡e cy‡iv fe‡bi cvwbi e¨envi GKwU gvÎ wgUvi †_‡K 
cov nq|

avc-2: mwVKfv‡e wiwWs †bIqv
Analogue Meter Type (Impeller/Mechanical Type)

cvwbi wgUviwU cvwb e¨env‡ii cwigvY Abyhvqx Wvqv‡ji msL¨v †Nv‡i Ges †gvU cvwbi e¨envi †hvM K‡i| cÖwZ 
gv‡m cvwbi wgUviwU cov nq Ges GB wiwWs n‡Z MZ gv‡mi wiwWs we‡qvM K‡i cvwb e¨env‡ii cwigvY wbY©q Kiv 
nq| wb‡¤œ GKwU D`vniY †`Iqv n‡jv:

MZ gv‡mi wiwWs: 100.1 N:wg:, GB gv‡mi wiwWs: 116.1 N;wg:, ⇒ cvwb e¨envi = 16.0 N:wg:/gvm

wgUvi Kxfv‡e co‡Z nq Zvi e¨vL¨v wPÎ 12.10 G †`Lv‡bv n‡jv:

G) wgUv‡ii Dc‡ii Kv‡jv e¨vKMÖvD‡Û mv`v msL¨v¸wj evg w`K †_‡K Wvb w`‡K co‡Z n‡e| wPÎ 12.10 Gi 
D`vni‡Y GB wiwWs: 116 N:wg:| jvj msL¨v¸wj (mv`v e¨vKMÖvD‡Û) 100 wjUvi = 0.1 N:wg: wb‡`©k K‡i| 
D`vni‡Y GB gvb: 0.1 N:wg: (KviY GwU 1 I 2 Gi g‡a¨ †`Lv hv‡”Q)| myZivs wiwWswU n‡e 116.1 N:wg:

we) wPÎ 12.10 G 10 wjUv‡ii †¯‹j †`Lvq| D`vniY: 20 wj: = 0.02 N:wg:
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wm) wPÎ 12.10 G 1 wjUv‡ii †¯‹j †`Lvq| D`vniY: 9 wj: = 
0.009 N:wg:

GLb G) n‡Z wm) ch©šÍ wiwWs n‡jv: ⇒ †gvU wiwWs: 116.1 + 
0.02 + 0.009 = 116.129 N:wg:

wW) cvBjU †¯‹j cvwb cÖevn _vK‡j †Nv‡i| hw` me U¨vc eÜ 
_vKv Ae¯’vq GwU †Nv‡i Z‡e eyS‡Z n‡e †h wgUvi I U¨v‡ci 
gv‡S †Kv_vI wj‡KR Av‡Q|

Smart Meter Type

¯§vU© wgUv‡ii †¶‡Î:

•	 cvwb e¨enviKvix mivmwi †gvevBj A¨v‡c cvwbi 
†gvU e¨envi I wej †`L‡Z cv‡ib| 

•	 wWwRUvj wWm‡cø †_‡K g¨vbyqvwj wiwWsI †bIqv hvq| mvaviYZ wWm‡cøi Dc‡ii jvBb: N:wg: G cvwbi 
e¨envi I wb‡Pi jvBb: wjUvi G cvwbi e¨envi †`Lvq| D`vniY wn‡m‡e Honeywell International Inc1. 

Gi V200HT g‡W‡ji GKwU ¯§vU© cvwbi wgUvi Kx fv‡e wiwWs I Gi dvskb evUb cwiPvjbv Kiv nq Zv 
wb‡¤œ †`Lv‡bv n‡jv|

wPÎ 12.11: ¯§vU © cvwbi wgUvi wWm‡cø

wPÎ 12.10: GbvjM cvwbi wgUvi
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(ii) U¨vwid wnmveKiY

Dc‡ii wgUvi wiwWs-Gi wfwË‡Z, cÖwZwU cvwb e¨enviKvixi gvwmK cvwbi wej MYbv Kiv nq| GwU Kiv nq, gvwmK 
cvwb e¨env‡ii cwigvY × cvwb U¨vwi‡di BDwbU †iU + †ewmK †iU (hw` cÖ‡hvR¨ nq)| 

hw` †Kv‡bv cvwbi wgUvi mwVKfv‡e KvR bv K‡i, Z‡e cvwbi wej MYbv Kiv nq MZ wZb gv‡mi Mo cvwb e¨env‡ii 
Ici wfwË K‡i|

GB cÖwµqvq cÖPzi msL¨K Ges D‡jøL‡hvM¨ cwigvY MYbvi KvR RwoZ _v‡K, ZvB ÎæwU Kgv‡Z I mgq mvkÖq Ki‡Z 
GB wnmve-wbKv‡ki Rb¨ mdUIq¨vi e¨envi Kiv cÖ‡qvRb|

12.1.2.2 wej cÖ¯‘ZKiY I weZiY

evsjv‡`‡k cvwbi wej Bm¨yi c×wZ AÂj‡f‡` wfbœ nq| cÖavb c×wZ¸wj wbgœiƒc:

(1) KvMRwfwËK wewjs:

†ewkifvM †cŠimfvq MÖvnK‡`i evwo ev Awd‡m KvM‡Ri wej 
mieivn Kiv nq| GB wej¸wj‡Z _v‡K wba©vwiZ nvi e¨e¯’vi †ÿ‡Î 
wbw`©ó gvwmK PvR© wn‡m‡e wej I wgUvi-wfwËK e¨e¯’vi †ÿ‡Î 
cvwbi e¨env‡ii cwigvY Abyhvqx PvR© wn‡m‡e wej| mvaviYZ 
MÖvnKiv wej cwi‡kva K‡ib †cŠimfvi cvwb Awd‡m A_ev ¯’vbxq 
e¨vs‡K Dcw¯’Z n‡q|

(2) wWwRUvj wewjs I †c‡g›U:

XvKv, PÆMÖvgmn bMi GjvKvq wKQy †mev cÖ`vbKvix KZ©„K wWwRUvj 
wewjs c×wZ Pvjy Kiv n‡q‡Q| G‡Z MÖvnKiv wWwRUvj wej †`L‡Z 
cv‡ib| weKvk, i‡KU BZ¨vw` †gvevBj e¨vswKs cø¨vUd‡g© †c‡g›U 
Ki‡Z cv‡ib| †c‡g›U m¤úbœ n‡j Zviv wWwRUvj iwm` cvb, hv 
cÖwµqvwU‡K wbivc` I mnR K‡i|

(3) ¯§vU© wgUvi I AbjvBb cø¨vUdg©:

wKQy GjvKvq ¯§vU© wgUvi ¯’vcb Kiv n‡q‡Q, hv wi‡qj-UvB‡g cvwb e¨env‡ii Z_¨ cvVvq| e¨enviKvixiv †gvevBj 
A¨v‡ci gva¨‡g wb‡R‡`i cvwb e¨envi †`L‡Z cv‡ib, wej Uª¨vK Ki‡Z cv‡ib I AbjvB‡b †c‡g›U Ki‡Z cv‡ib| 
GB c×wZ GL‡bv cix¶vaxb, Z‡e bMi GjvKvq ax‡i ax‡i m¤cÖmvwiZ nIqvi my‡hvM m„wó n‡”Q|

(4) nvBweªW wm‡÷g:

†hme GjvKvq B›Uvi‡bU ms‡hvM mxwgZ, †mLv‡b KvMR-wfwËK Ges wWwRUvj wewjs `y‡Uv c×wZB e¨envi Kiv 
nq| bMi GjvKv¸wj‡Z `ªæZ wWwRUvj e¨e¯’v Pvjy n‡”Q Ges MÖv‡gi †cŠimfv¸wj GL‡bv g¨vbyqvj c×wZi Ici 
wbf©ikxj n‡q Av‡Q|

evsjv‡`‡k wWwRUvj wewjs I †c‡g›U wm‡÷g Pvjyi d‡j MÖvn‡Ki Rb¨ wej cwi‡kva mnR n‡q‡Q I cvwb †mev 
cÖwZôv‡bi Rb¨ ivR¯^ Av`vq AviI Kvh©Ki n‡q‡Q| Z‡e ev¯Íevqb GL‡bv Amg Ae¯’vq Av‡Q †hgb cÖhyw³MZ 
myweavi Kvi‡b kni¸wj GwM‡q _vK‡jI A‡bK MÖvgxY GjvKv GL‡bv wcwQ‡q Av‡Q|

1. Checking Water Usages: Monthly

■ Water Meter System
◆ Ordinary meters: On-site meter reading

◆ Smart meters: Cloud Data Server (water user account)

■ Flat-rate System
・Confirmation of the Fixed Rate

2. Billing and Distribution

■ Preparing Invoice by Billing System
■ Distribution of Invoices

◆ Distribution of Paper-Base

◆ Electronic distribution (Email, Smartphone app.)

3. Payment

In Person: Mobile Money Bank Transfer

・Consumer Counter ・Smartphone ・Bank Counter
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12.1.3 e‡Kqv cvwbi wej e¨enviKvix‡`i e¨e¯’vcbv

Ò†cŠimfv cvwb mieivn wb‡`©wkKv 2023Ó Abyhvqx cvwbi wej e‡Kqv _vKv e¨enviKvix‡`i weiæ‡× wbgœwjwLZ 
cÖwµqv AbymiY Kiv nq:

� †bvwUk I ZvwM` cÎ cÖ`vb:
hw` wba©vwiZ mg‡q wej cwi‡kva Kiv bv nq, Z‡e †cŠimfv avivevwnK †bvwUk cÖ`vb K‡i: (1) 1g †bvwUk: 1 gv‡mi 
mgqmxgv w`‡q, (2) 2q †bvwUk: AwZwi³ 1 gvm mgqmxgv (‡gvU 2 gvm e‡Kqv) w`‡q Ges (3) P~ovšÍ †bvwUk: 3 
gvm e‡Kqv n‡j 15 w`‡bi †kl mZK©Zv w`‡q|

wPÎ 12.13: cvwbi wej Acwi‡kv‡ai Kvi‡b cvwb mieivn e‡Üi c×wZ

•	 †mev mxgve×KiY:
`xN©‡gqvw` e‡Kqvi †¶‡Î cÖwZwU cvwb wefv‡Mi bxwZgvjv Abyhvqx cvwb mieivn n«vm Kiv n‡Z cv‡i A_ev m¤ú~Y©fv‡e 
eÜ K‡i †`Iqv n‡Z cv‡i|

•	 wej¤̂ wej cwi‡kv‡ai Rb¨ Rwigvbv:
wba©vwiZ mg‡qi g‡a¨ wej cwi‡kva bv Ki‡j 5% Rwigvbv Av‡ivc Kiv n‡e|

12.1.4 U¨vwid e¨e¯’vcbv

(1) cvwbi U¨vwid wba©viY

Ò†cŠimfv cvwb mieivn wb‡`©wkKv 2023Ó Abymv‡i U¨vwid wba©vi‡Y wbgœwjwLZ welq¸wj ¸iæZ¡c~Y©| Z‡e U¨vwid 
wba©viY Kiv DwPZ AšÍZ †gvU cwiPvjb e¨q, wm‡÷‡gi AePq g~j¨ Ges GKwU D‡jøL‡hvM¨ mg‡qi gy`ªvùxwZ 
we‡ePbv K‡i|

	 e¨q/‡gvU e¨q AvniY (cÖv_wgK e¨qmn cwiPvjbv I i¶Yv‡e¶Y e¨q we‡ePbv)

	 MÖvn‡Ki †cÖvdvBj (evmvevwo, evwYwR¨K, wbgœ-Avq BZ¨vw`)

	 U¨vwid c×wZ (wgUviwfwËK ev wba©vwiZ nvi)

	 †fv³vi A_©‰bwZK m¶gZv

	 ¯̂”QZv I Revew`wnZv

	 †cŠimfv KvDwÝj I KwgwUi Aby‡gv`bmn 2 eQi AšÍi ev cÖ‡qvRb n‡j ms‡kvab Kiv
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AwZwi³fv‡e wb‡gœv³ welq¸wjI g~j¨vq‡b we‡ePbv Kiv hyw³hy³ I Kvh©Ki:

	 cvwb mieivn I Pvwn`v e¨e¯’vcbv

	 Rb¯^v¯’¨ I RxebhvÎvi gvb we‡ePbvq cvwbi g~j¨ Kg ivLv

	 g~j¨ùxwZ mvgÄm¨

	 wkí/evwYwR¨K Lv‡Z wfbœ U¨vwid (AvevwmK I miKvix †m±i n‡Z wk‡íi †kÖYxi wfwË‡Z wk‡íi Rb¨ D”P 
GKK nvi)

	 †fv³vi wej cwi‡kv‡a AvMÖn (g~j¨ e„w×‡Z wej cwi‡kv‡a AvMÖn K‡g d‡j ivR¯^ Avq K‡g hvq)

	 cvwb mieivn e¨e¯’vi wewfbœ Dcv`v‡bi AePq e¨q

(2) cvwb U¨vwid †iqvZ I Qvo

wKQy †cŠimfv wbw`©ó †¶‡Î U¨vwid †iqvZ/Qvo cÖ`vb K‡i| mvaviYZ †h mKj †ÿ‡Î U¨vwid †iqvZ/Qvo cÖ`vb Kiv 
nq Zv †Uwej 12.7-G †`Lv‡bv n‡jv:

†Uwej 12.7: cvwbi U¨vwid †iqvZ I Qv‡oi †¶Îmg~n

bs j¶¨fz³ cvwb e¨enviKvix weeiY
1 wbgœ-Avq cwievi: ‡hme cwiev‡ii cvwievwiK Avq wbw`©ó gvb`‡Ûi wb‡P, Zviv Ae¨vnwZi 

Rb¨ †hvM¨ we‡ewPZ n‡e| wbw`©ó Av‡qi gvb AÂj I †cŠimfv‡f‡` 
wfbœ n‡Z cv‡i; Z‡e mvaviYfv‡e `vwi`ª¨mxgvi wb‡P Ae¯’vbKvix 
cwievimg~n GB myweavi AvIZvq AšÍfz©³ nIqvi †hvM¨|

2 cÖexY I cÖwZeÜx: ‡h mKj cwiev‡i e‡qv‡R¨ô e¨w³ (mvaviYZ 60 eQi ev Z`~aŸ©) A_
ev cÖwZeÜx e¨w³ i‡q‡Qb, Zviv we‡kl Ae¨vnwZi Rb¨ †hvM¨ n‡Z 
cv‡ib| G †¶‡Î cÖwZewÜZvi gvÎv Ges e‡qv‡R¨ô e¨w³i Avw_©K 
Ae¯’v‡K we‡ePbvq †bIqv nq|

3 Riæwi cwiw¯’wZ: cÖvK…wZK `y‡h©vM ev Ab¨vb¨ Riæwi cwiw¯’wZi Kvi‡Y †hmKj cwiev‡ii 
Avq n«vm †c‡q‡Q, Zv‡`i Rb¨ mvgwqKfv‡e wd gIKyd ev n«v‡mi e¨e¯’v 
Kiv †h‡Z cv‡i| D`vniY¯îƒc, eb¨v, N~wY©So ev Ab¨vb¨ `y‡h©vMRwbZ 
¶q¶wZi †¶‡Î G ai‡bi myweav cÖ‡hvR¨ n‡Z cv‡i|

4 Ab¨vb¨ SzuwKc~Y© †Mvôx: GQvovI GwZg, weaev A_ev Ab¨vb¨ mvgvwRKfv‡e SzuwKc~Y© †Mvôxi 
m`m¨‡`i Rb¨ n«vmK…Z nv‡i myweav cÖ‡hvR¨ n‡Z cv‡i|

(3) msMÖ‡ni nvi

cvwbi U¨vwid msMÖ‡ni nvi, cvwb mieivn e¨e¯’vi wbwðZ ivR¯^ Ges †UKmBqZ¡ Gi GKwU ¸iæZ¡c~Y© m~PK| cvwbi 
U¨vwid msMÖ‡ni nvi MYbv wb‡¤œv³ m~Î I c×wZ Abymv‡i Kiv nq|

K) cvwbi U¨vwid msMÖ‡ni nvi MYbvi mvaviY m~Î:
msMÖ‡ni nvi (%) = {msM„nxZ cÖK…Z U¨vwid*(UvKv)/wejK…Z U¨vwid**(UvKv)} × 100

*cÖK…Z U¨vwid:
wbw`©ó GKwU mgqmxgvi (mvaviYZ GK gvm ev GK eQi) g‡a¨ cvwb e¨env‡ii Rb¨ Av`vqK…Z U¨vwi‡di cÖK…Z 
msM„nxZ cwigvY|
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**wejK…Z U¨vwid:
Dc‡iv³ GKB mgqmxgvi g‡a¨ Bm¨yK…Z we‡ji †gvU cwigvY (cvwb e¨enviKvix‡`i KvQ †_‡K A_© Av`vq n‡q‡Q 
wKbv Zv e¨vwZ‡i‡K)|

L) cvwbi U¨vwid MYbvi c×wZ:
cvwb U¨vwid Av`v‡qi nvi MYbvi mvaviY c×wZ †Uwej 12.8-G †`Lv‡bv n‡q‡Q|

†Uwej 12.8: cvwb U¨vwid Av`v‡qi nvi MYbvi c×wZ

wejK…Z U¨vwid: •	 U¨vwid KvVv‡gv Abyhvqx we‡ji †gvU cwigv‡Yi mvims‡¶c cÖ¯‘yZ Ki‡Z n‡e|
	wgUviwfwËK c×wZ 

wbw`©ó mgqmxgvi Rb¨ wgUvi wiwWs Abyhvqx cvwb e¨env‡ii cwigvY wbiƒcY K‡i 
†mB Abyhvqx we‡ji cwigvY wjwce× Ki‡Z n‡e|

	wba©vwiZ nvi c×wZ 
 mieivn cvB‡ci e¨vm Ges/A_ev MÖvn‡Ki †cÖvdvBj Abyhvqx wba©vwiZ †_vK
 nvi cÖ‡hvR¨ n‡e|

cÖK…Z U¨vwid: •	 wej cȪ ‘y‡Zi ci cÖwZwU cwievi ev cÖwZôv‡bi KvQ †_‡K cÖvß A_©cÖ`vb MYbv Ki‡Z 
n‡e|

•	 KvD›Uvi †c‡g›U, †gvevBj e¨vswKs, e¨vsK U«vÝdvi BZ¨vw` A_©cÖ`v‡bi aib Abyhvqx 
msM„nxZ cvwbi U¨vwid Gi cwigvY wjwce× Ki‡Z n‡e|

•	 †gvU ÒcÖK…Z msM„nxZ cvwbi U¨vwidÓ wnmve Ki‡Z n‡e|

■ msMÖ‡ni nvi‡K cÖfvweZKvix KviYmg~n

•	 wej cwi‡kv‡a wej¤̂:
A‡bK GjvKvq wej cwi‡kv‡a wej¤̂ GKwU mvaviY NUbv, hv cÖvqB msMÖ‡ni nvi n«v‡mi KviY n‡q `vuovq|

•	 Acwi‡kvwaZ wej:
wbgœ-Av‡qi cvwb e¨enviKvix‡`i g‡a¨ Acwi‡kvwaZ we‡ji nvi Zzjbvg~jKfv‡e †ewk †`Lv hvq, hv mivmwi msMÖ‡ni 
nv‡ii Dci cÖfve †d‡j|

•	 cvwb wgUv‡ii AvIZv:
†cŠimfv I MÖvgxY GjvKvq cÖvqB ch©vß cvwb wgUvi ¯’vwcZ _v‡K bv, d‡j cvwb e¨env‡ii mwVK cwigvY wbiƒcY 
Kiv KwVb nq Ges G‡Z msM‡ni Kvh©µ‡gi `¶Zv n«vm cvq|

•	 wej cwi‡kv‡ai c×wZi wfbœZv:
†gvevBj e¨vswKs cÖf…wZ wewfbœ wej cwi‡kv‡ai c×wZ Pvjy _vK‡j wej cwi‡kva mnR nq Ges Gi d‡j msMÖ‡ni 
nvi DbœZ nq|
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■ msMÖ‡ni nvi Dbœq‡bi †KŠkjmg~n
cvwbi U¨vwid msMÖ‡ni nvi DbœZ Kivi Rb¨ wb‡gœv³ †KŠkjmg~n D`vniY wn‡m‡e D‡jøL Kiv hvq:

•	 wWwRUvj wej cwi‡kv‡ai e¨e¯’vi cÖmvi:
†gvevBj gvwb I AbjvBb †c‡g›U e¨e¯’vi m¤cÖmviY I Dbœq‡bi gva¨‡g wej cwi‡kv‡ai cÖwµqv mnRZi Kiv Ges 
msMÖ‡ni nvi e„w× Kiv m¤¢e|

•	 wej¤̂ wd I Rwigvbv Av‡ivc:
cvwb wej cwi‡kv‡a wej¤̂ ev Acwi‡kvwaZ Ae ’̄vi †¶‡Î wej¤̂ wd I Rwigvbv Av‡iv‡ci gva¨‡g e¨enviKvix‡`i 
mgqg‡Zv wej cwi‡kv‡a DrmvwnZ Kiv|

•	 e‡Kqv Av`vq Kvh©µg †Rvi`viKiY:
Acwi‡kvwaZ cvwb e¨enviKvix‡`i wbKU †bvwUk I ZvwM`cÎ †Rvi`vi Kivi gva¨‡g e‡Kqv Av`vq e„w× Kiv Ges 
msMÖ‡ni nvi DbœZ Kiv|

•	 Rbms‡hvM Kvh©µg cwiPvjbv:
cvwbi U¨vwid cwi‡kv‡a DrmvwnZ Kivi j‡¶¨ Rbm‡PZbZvg~jK Kvh ©µg cwiPvjbv (cvwb welqK wk¶v, MYgva¨g 
I mvgvwRK †hvMv‡hvM gva¨g e¨envi BZ¨vw`)|

12.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

12.2.1 ÎæwU wbY©q

(1) cvwbi U¨vwid ms‡kvab
1) SzuwK (Risk):

hw` U¨vwid nvi †ewk wba©viY Kiv nq, Z‡e msMÖ‡ni nvi n«vm †c‡Z cv‡i Ges †gvU ivR¯^I K‡g †h‡Z cv‡i| 
Aciw`‡K, U¨vwid nvi Kg n‡j msMÖ‡ni nvi e„w× †c‡Z cv‡i, Z‡e mvgwMÖK ivR¯^ m‡šÍvlRbK bvI n‡Z cv‡i| 
myZivs MÖvnK‡`i Avq¯Íi Ges cvwb mieivn e¨e¯’vcbvi Avw_©K m¶gZv we‡ePbvq †i‡L m‡e©vËg U¨vwid wba©viY 
Kiv DwPZ| G †cÖw¶‡Z MÖvnKwfwËK U¨vwid wba©vi‡Yi welqwU ¸iæZ¡mnKv‡i we‡ePbv Kiv cÖ‡qvRb| cvwb mieivn 
e¨e¯’vi ¯’vwqZ¡ g~j¨vq‡bi Rb¨ avcwfwËK (Bbwµ‡g›Uvj) U¨vwid KvVv‡gv Ges wewjs Kvfv‡i‡Ri cwiwa ¯úófv‡e 
Dc¯’vcb Kiv Avek¨K|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

•	 MÖvnK‡`i Avw_©K m¶gZv

•	 †cŠimfvi cvwb Lv‡Zi Avw_©K Ae¯’v (‡`Lyb Aa¨vq ÒAvw_©K e¨e¯’vcbvÓ)

3) wbwðZKiY c‡q›U (Confirmation Points):

•	 wek¦ e¨vsK MÖvnK‡`i Rb¨ me©vwaK m¶gZv Abyhvqx cwiev‡ii Av‡qi 5% ch©šÍ cvwb wej cÖ`v‡bi gvb`Û 
wba©viY K‡i| hw` cvwbi U¨vwid †ewk wba©viY Kiv nq, Z‡e abx cwievi n‡jI MÖvnK‡`i wej cwi‡kv‡ai 
B”Qv K‡g †h‡Z cv‡i| ZvB U¨vwid wba©vi‡Yi †¶‡Î AZ¨waK D”Pnvi wba©viY †_‡K mZK© _vKv cÖ‡qvRb| 
G †cÖw¶‡Z mvaviY evRvi cwiw¯’wZI g‡bv‡hvM mnKv‡i ch©‡e¶Y Kiv DwPZ, KviY mvaviY g~j¨gvÎv Ges 
RxebhvÎvi LiP e„w×i mgq cvwbi U¨vwid e„w×i cÖwZ †bwZevPK cÖwZwµqv evo‡Z cv‡i|

•	 cvwb Lv‡Zi Avq Aek¨B Zvi e¨‡qi †P‡q †ewk n‡Z n‡e|
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4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures):

•	 cvwbi U¨vwid ms‡kva‡bi Rb¨ mswkøó KwgwU1 ev KZ©…c‡¶i Aby‡gv`b Avek¨K| cÖ‡qvR‡b, AvevwmK‡`i 
RxebhvÎv I Av‡qi Dci Rwic MÖnY Kiv n‡e| hw` U¨vwid Aí jvfRbK nq, Z‡e mnvqZvi Rb¨ fZz©wK 
cÖ`v‡bi welqwU we‡ePbv Kiv DwPZ|

•	 †cŠimfv cvwb mieivn wb‡`©wkKv 2023 Abyhvqx, cvwb g~j¨ cÖwZ `yB eQi AšÍi ev cÖ‡qvR‡b ms‡kvab 
Ki‡Z n‡e|

(2) msMÖ‡ni nvi
1) SzuwK (Risk):
hLb cvwbi U¨vwid msMÖ‡ni nvi n«vm cvq, ZLb GwU cvwb mieivn e¨e¯’vcbvi Dci D‡jøL‡hvM¨ †bwZevPK cÖfve 
†d‡j|

2) cÖ‡qvRbxq Z_¨ (Necessary Data)

cvwbi U¨vwid msMÖ‡ni nvi

3) wbwðZKiY c‡q›U (Confirmation Points)

U¨vwid msMÖ‡ni nvi mvaviYZ Kgc‡¶ 90% nIqv DwPZ| Z‡e, evsjv‡`‡k GB nvi wKQyUv Kg (70%)|

(4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures)

•	 wej cwi‡kv‡ai Rb¨ cÖPvi Awfhvb, Rwigvbv Kvh©µg †Rvi`viKiY Ges msMÖ‡ni nvi e„w× Kivi Rb¨ 
Ab¨vb¨ D‡`¨vM MÖnY Kiv| GB ai‡bi †cv÷vi¸wj wPÎ 12.14-G †`Lv‡bv n‡q‡Q|

•	 Acwi‡kvwaZ cvwb e¨enviKvix‡`i Rb¨ wej¤̂ wd I Rwigvbv †NvlYvi gva¨‡g mgqg‡Zv wej cwi‡kv‡ai cÖwZ 
Drmvn cÖ`vb Kiv hvq|

•	 Acwi‡kvwaZ cvwb e¨enviKvix‡`i †bvwUk I ZvwM` cÖ`vb †Rvi`vi Kivi gva¨‡g msMÖ‡ni nvi DbœZ Kiv 
hvq|

•	 we`¨gvb wej cwi‡kv‡ai c×wZi Zzjbvq mnR, myweavRbK Ges cwiPvjbvq Kg RwUj c×wZ, †hgb 
B‡jKU«wbK †c‡g›U (wW-K¨vk) cÖeZ©b Ges wej cwi‡kv‡ai c×wZi ˆewPÎ, U¨vwid msMÖ‡ni nvi e„w×‡Z 
mnvqK n‡e|

wPÎ 12.14: cvwbi U¨vwid cwi‡kv‡a D™¢~×KiY cÖPviYv †cvóvi
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Aa¨vq-13t  Avw_©K e¨e¯’vcbv
13.1 †gŠwjK Z‡Ë¡i iƒc‡iLv

GB Aa¨v‡q GKwU cvwb mieivnKvix cÖwZôv‡bi †gŠwjK Avw_©K e¨e¯’vcbv m¤ú‡K © Av‡jvPbv Kiv n‡q‡Q| 
evsjv‡`‡k AwaKvsk †cŠimfv wbivc` Lvevi cvwb mieivn e¨e¯’vi cwiPvjbv I i¶Yv‡e¶Y (O&M) msµvšÍ 
RwUjZv Ges Avw_©K msK‡U fzM‡Q| D`vniY¯îƒc, cvwb mieivn AeKvVv‡gvi ms¯‹vi ev bZzb ¯’vcbvi Rb¨ 
cÖ‡qvRbxq wewb‡qv‡Mi Afve cÖvqB cwijw¶Z nq| cvwb mieivn e¨e¯’vi cÖavb Av‡qi Drm n‡jv cvwbi U¨vwid, 
hv cvwb †mevi LiP wbe©v‡n e¨q nIqvi K_v| Z‡e mxwgZ Avq h_vh_fv‡e ev¯Íevqb I Av`v‡q e¨_© n‡j †mevi 
gv‡bi AebwZ N‡U| Gi d‡j e¨enviKvix‡`i g‡a¨ Am‡šÍvl m„wó nq Ges Zviv U¨vwid cwi‡kv‡a AbvMÖnx n‡q 
c‡o| cwiYwZ‡Z U¨vwid Av`vq n«vm cvq Ges Avw_©K cwiw¯’wZ AviI RwUj n‡q I‡V| d‡j GKwU †bwZevPK cvwb 
e¨emvwqK P‡µi m„wó nq, hv wPÎ 13.1-G †`Lv‡bv n‡q‡Q|

wPÎ 13.1: †bwZevPK cvwb e¨emvwqK Pµ (Source: Facts about YDC)

†mKvi‡b †cŠimfvi Avw_©K cwiw¯’wZ wbiæc‡Yi Rb¨ wnmveiÿY wel‡q Ávb AZ¨šÍ Riæix|

13.1.1 Avw_©K weeiYx

e¨emvwqK Kvh©µg cwiPvjbvi †¶‡Î wZbwU †gŠwjK Kvh©µg we`¨gvb, h_v, Znwej msMÖn Kiv, wewb‡qvM Kiv Ges 
gybvdv AR©b Kiv| GB Kvh©µgmg~‡ni wfwË‡Z Avw_©K weeiYx cÖ¯‘yZ Kiv nq| Avw_©K weeiYx‡Z Ggb Z_¨ cÖ`vb 
Kiv nq hv‡Z e¨emvi cÖK…wZ †evSv hvq, cÖwZôv‡bi Af¨šÍixY Kvh©µg m¤ú‡K © aviYv jvf Kiv hvq Ges GwU fwel¨r 
Avw_©K cwiw¯’wZi c~e©vfvm wbiƒc‡YI mnvqZv K‡i| e¨e¯’vcbvi DbœwZi Rb¨ Avw_©K m~PK¸wj wbqwgZ ch©‡e¶Y 
Kiv Ges Avq I e¨‡qi `xN©‡gqvw` cwiKíbv cÖYqb Kiv cÖ‡qvRb| Avw_©K weeiYx‡Z Dc¯’vwcZ cwimsL¨v‡bi 
gva¨‡g e¨emvi w¯’wZkxjZv I †UKmBZv e„w×i m¤¢ve¨ †¶Îmg~n wPwýZ Kiv m¤¢e nq| GQvovI, wewb‡qvMKvix, 
m¤¢ve¨ `vZv, miKvimn Ab¨vb¨ AskxRb‡`i wbKU cÖwZôv‡bi Avw_©K Ae¯’v Dc¯’vcb I e¨vL¨v Kivi †¶‡ÎI 
Avw_©K weeiYx AZ¨šÍ ¸iæZ¡c~Y©|
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wb‡gœ wZbwU cÖavb wnmve weeiYx D‡jøL Kiv n‡jv Ges G¸wj e¨emvwqK Kvh©µ‡gi †Kvb ch©v‡q cÖ¯‘Z Kiv nq Zv 
wPÎ 13.2-G †`Lv‡bv n‡q‡Q|

(1) jvf I ¶wZ wnmve (Profit and Loss Statement – P/L)

(2) e¨v‡jÝ kxU (Balance Sheet – B/S), Ges

(3) bM` †jb‡`b weeiYx (Cash Flow Statement – C/S)

wPÎ 13.3: jvf I ÿwZi WvqvMÖvg

DwjøwLZ weeiYx¸wj †cŠimfv KZ©…K evwl©K wfwË‡Z cȪ ‘Z Kiv n‡e| wb‡P †h Avw_©K weeiYx¸wj Dc¯’vcb Kiv 
n‡q‡Q, †m¸wj we¯ÍvwiZ AvB‡Ug I bM` ewni (Cashbook)-Gi Z_¨ mgš^‡qi gva¨‡g cÖ¯‘Z Ki‡Z n‡e|

†cŠimfvi ˆ`bw›`b ÿz`ª Avw_©K Z_¨ e¨e¯’vcbvi Rb¨ cÖYxZ n¨vÛeyKmg~n n‡jv:-

•	 Handbook On Pourashava Accounting and Reporting (LGD-JICA)

https://www.jica.go.jp/Resource/project/english/bangladesh/003/materials/c8h0vm0000fgmnrz-att/

materials_05_en.pdf

•	 Handbook on Pourashava Budget formulation, execution, and monitoring (LGD-JICA)
https://www.jica.go.jp/Resource/project/english/bangladesh/003/materials/c8h0vm0000fgmnrz-att/materials_06_en.pdf

13.1.1.1 jvf I ¶wZ wnmve (P/L)

jvf I ¶wZ wnmve (P/L) wbw`©ó GKwU mgqKv‡j cÖwZôv‡bi jvf ev ¶wZi Ae¯’v cÖ`k©b K‡i| GwU Avq weeiYx 
(Income Statement) bv‡gI cwiwPZ| Gi gva¨‡g cÖwZôv‡bi e¨q `¶Zv I mvgwMÖK e¨emvwqK Kvh©KvwiZv 
g~j¨vqb Kiv hvq|

ivR¯^ Avq (Revenue) cY¨ I †mev weµ‡qi gva¨‡g AwR©Z nq| cvwb Lv‡Z Gi A_© n‡jv Av`vqK…Z cvwbi 
U¨vwid|

Avq †_‡K cwiPvjb e¨q (‡hgb: we`y¨r wej, ivmvqwbK e¨q, †givgZ e¨q, †eZb-fvZv Ges AeKvVv‡gvi 
AePq) ev` w`‡j †h cwigvY _v‡K Zv‡K cwiPvjb gybvdv (Operational Profit) ejv nq| cwiPvjb gybvdv 
e¨emvi jvfRbKZv I cwiPvjb `¶Zv g~j¨vq‡bi GKwU ¸iæZ¡c~Y© m~PK, hv Av‡qi Abycv‡Z wbiƒcY Kiv nq|

g~j cvwb †mevi evB‡i Aby`vb, e¨vsK AvgvbZ ev wewb‡qvM e¨e¯’vcbv †_‡K AwR©Z my` BZ¨vw` Ab¨vb¨ Avq _vK‡Z 
cv‡i| GKBfv‡e, FY MÖn‡Yi d‡j my` e¨qI n‡Z cv‡i| Gme Ab¨vb¨ Avq I mswkøó e¨qI jvf I ¶wZ wnmv‡e 
AšÍfz©³ nq| cwiPvjb gybvdvi m‡½ Ab¨vb¨ Avq †hvM K‡i Ges my` e¨q ev` w`‡q Ki-c~e© Avq (Income Before 
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Income Tax) wbiƒcY Kiv nq| cieZ©x‡Z 
Ki-c~e© Avq †_‡K AvqKi ev` w`‡j wbU 
gybvdv (Net Profit) wba©vwiZ nq| Dc‡iv³ 
mKj DcvË GKwU †Uwe‡j Dc¯’vcb Kiv nq| 
GwU wbw`©ó mgq AšÍi cȪ ‘Z Ki‡Z n‡e, AšÍZ 
cÖwZwU Avw_©K eQi †k‡l| D`vniY¯îƒc, 
†Uwej 13-1 Abyhvqx wbw`©ó mgq wfwËK 
e¨emvwqK Kvh©KvwiZv g~j¨vqb Kiv hvq Ges 
wPÎ 13.4-Gi b¨vq Zv MÖv‡di gva¨‡g Gi 
cÖeYZv Dc¯’vcb Kiv m¤¢e|

†Uwej 13.1: jvf I ÿwZi evwl©K wnmv‡ei D`vniY

 UvKv: wgwjqb
weeiY 2010 2011 2012 2013 2014

cvwb weµq †_‡K Avq 8.0 11.0 10.0 9.0 9.0

Ab¨vb¨ 1.3 0.0 0.0 1.0 1.5

‡gvU Avq (Revenue) 9.3 11.0 10.0 10.0 10.5

cwiPvjb e¨q (Operating Expenses)      

ivmvqwbK e¨q 0.2 0.2 0.2 0.2 0.2

wefvMxq cÖkvmwbK e¨q 0.2 0.2 0.2 0.2 0.2

we`y¨r e¨q 1.5 1.6 1.4 1.3 1.5

i¶Yv‡e¶Y e¨q 0.1 0.1 0.1 0.1 0.1

‡eZb I gRywi 2.0 2.1 2.2 2.1 1.0

‡eZb I gRywi 0.1 0.1 0.1 0.1 0.1

cwiPvjb gybvdv (Operational Profit) 5.2 6.7 5.8 6.0 7.4

Ab¨vb¨ Avq I e¨q      

Ab¨vb¨ Avq
Aby`vb 0.0 0.0 0.0 0.0 0.0

my` Avq 0.0 0.0 0.0 0.0 0.0

my` e¨q 0.7 0.7 0.7 0.7 0.7

Ki-c~e© Avq (Income Before Income Tax) 4.5 6.0 5.1 5.3 7.2

AvqKi e¨q (Income tax expenses) 1.4 1.8 1.5 1.6 2.2

bxU gybvdv (Net Income) 3.1 4.2 3.6 3.7 5.0

wPÎ 13.3: jvf I ÿwZi WvqvMÖvg
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wPÎ 13.4: evwl©K wfwËK jvf I ÿwZi MÖv‡di D`vniY

13.1.1.2 e¨v‡jÝ kxU (Balance Sheet – B/S)

e¨v‡jÝ kxU (B/S) n‡jv GKwU wbw`©ó mg‡q cÖ¯‘ZK…Z weeiYx, †hLv‡b cÖwZôv‡bi ÒKx Av‡QÓ (m¤ú`) Ges ÒKx 
cwi‡kva Ki‡Z n‡eÓ (`vq) Zv ZvwjKvfz³ Kiv nq| e¨v‡jÝ kxU (B/S) cÖ¯‘‡Zi g~j D‡Ïk¨ n‡jv cÖwZôv‡bi 
Avw_©K Ae ’̄vb my¯úófv‡e Dc ’̄vcb Kiv| e¨v‡jÝ kxU (B/S) mvaviYZ wb‡gœv³ wZbwU Ask wb‡q MwVZ:
(i) m¤ú` (Asset)
(ii) `vq (Liabilities) Ges
(iii) †kqvi‡nvìvi‡`i g~jab/gvwjKvbv ¯^Z¡ (StockholderÕs Equity)

†Uwej 13.2-G †`Lv‡bv Abyhvqx, e¨v‡jÝ kxU (B/S) Gi evg cv‡k m¤ú` Ges Wvb cv‡k `vq I gvwjKvbv ¯̂Z¡ 
Dc ’̄vcb Kiv nq| evg cvk wb‡ ©̀k K‡i cÖwZôvb KZ cwigvY Ges †Kvb Lv‡Z wewb‡qvM K‡i‡Q; Avi Wvb cvk 
wb‡`©k K‡i cÖwZôvb Kxfv‡e Ges KZ cwigvY Znwej msMÖn K‡i‡Q| e¨v‡jÝ kxU (B/S) Gi GKwU cÖavb ˆewkó¨ 
n‡jv †gvU m¤ú‡`i cwigvY me©`v †gvU `vq I gvwjKvbv ¯̂‡Z¡i mgvb (fvimvg¨c~Y ©) _v‡K| A_©vr: †gvU m¤ú` = 
†gvU `vq I gvwjKvbv ¯̂Z¡

†Uwej 13.2: e¨v‡jÝ kxU di‡gU Gi D`vniY

m¤ú` (Asset) `vq I gvwjKvbv ¯^Z¡ (Liabilities)

PjwZ m¤ú`
bM`
gRy` (Inventories)

 †gvU PjwZ m¤ú`

PjwZ `vq
†`bv`vi
¯^í-‡gqvw` FY

 †gvU PjwZ `vq
`xN©-‡gqvw` m¤ú`

f‚wg, feb I hš¿cvwZ
Ag~Z© m¤ú` (Intangible asset)
Ab¨vb¨ `xN©-‡gqvw` m¤ú`

†gvU `xN©-‡gqvw` m¤ú`

`xN©-‡gqvw` `vq
cwi‡kva‡hvM¨ eÛ
`xN-©‡gqvw` FY
wjR `vq

 †gvU `xN©-‡gqvw` `vq
†kqvi‡nvìvi‡`i g~jab 

mvaviY †kqvi
mwÂZ Avq

†gvU gvwjKvbv ¯^Z¡
‡gvU m¤ú`  †gvU `vq I gvwjKvbv ¯^Z¡ 
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 (i) m¤ú` (Assets)

msM„nxZ Znwej †Kv‡bv cÖwZôv‡b bM` A_© wn‡m‡e we`¨gvb _v‡K Ges Gi GKwU Ask wewb‡qv‡Mi gva¨‡g hš¿cvwZ, cY¨ 
BZ¨vw`‡Z iƒcvšÍwiZ nq| G¸wj‡K Òm¤ú` (Assets)Ó ejv nq| m¤ú` mvaviYZ `yB cÖKvi- ÒPjwZ m¤ú` (Current 
Assets)Ó Ges ÒAPj/`xN©‡gqvw` m¤ú` (Non-current Assets)Ó| PjwZ m¤ú` n‡jv bM` A_© ev gRy` cY¨, hv ¯^í 
mg‡qi g‡a¨ (mvaviYZ GK eQ‡ii g‡a¨) bM‡` iƒcvšÍi Kiv hvq| APj ev `xN©‡gqvw` m¤ú` n‡jv Ggb m¤ú` hv ¯^í 
mg‡q bM`vqb Kiv hvq bv; †hgb- f‚wg, feb, ̄ ’vcbv, mdUIq¨vi, †gvUihvb BZ¨vw`| Z‡e ̀ xN ©¯’vqx m¤ú`, †hgb feb 
I hš¿cvwZ, mg‡qi mv‡_ mv‡_ g~j¨n«vm (AePq) nq| GB AeP‡qi cwigvY `vg Kgvi mg‡q cÖ¯‘ZK…Z e¨v‡jÝ kx‡U 
(B/S) cÖwZdwjZ nq| AePq msµv¯Í we¯ÍvwiZ Av‡jvPbv 13.1.2 Aby‡”Q‡` Dc¯’vcb Kiv n‡q‡Q|

 (ii) ̀ vq (Liabilities)

hw` †Kv‡bv cÖwZôvb KviI wbKU †_‡K FY MÖnY K‡i, Z‡e †mB A_© Ò`vq (Liabilities)Ó wn‡m‡e wjwce× nq| `vq 
mvaviYZ `yB cÖKvi-(1) PjwZ `vq (Current Liabilities) hv ¯í̂‡gqv‡` cwi‡kva Ki‡Z nq| (2) `xN©‡gqvw` `vq 
(Non-current Liabilities) hv `xN©‡gqv‡` cwi‡kva‡hvM¨|

(iii) †kqvi‡nvìvi‡`i g~jab/gvwjKvbv ¯^Z¡ (ShareholdersÕ Equity)

hLb GKwU cÖwZôvb Kvh©µg ïiæ K‡i, †mmgq †kqvi‡nvìvi ev `vZvM‡Yi KvQ †_‡K g~jab msMÖn K‡i Zv e¨emvq 
wewb‡qvM K‡i| GwU mvaviY †kqvi (Common Stock) wn‡m‡e wjwce× nq| hw` c~e©eZ©x A_©eQ‡i cÖwZôvbwU jvf 
AR©b K‡i, Z‡e wbU gybvdvi A_© cieZ©x eQ‡i ÒmwÂZ Avq (Retained Earnings)Ó wn‡m‡e wjwce× Kiv nq| GB 
mKj Znwej‡K mw¤§wjZfv‡e Ò‡kqvi‡nvìvi‡`i g~jabÓ ev ÒgvwjKvbv ¯^Z¡Ó ejv nq|

13.1.1.3 bM` †jb‡`b weeiYx (Cash Flow Statement – C/S)

bM` †jb‡`i weeiYx (C/S) cÖwZ A_©eQ‡i cÖwZôv‡b KZ cwigvY A_© cÖ‡ek (cash inflow) Ges ewnM©gb (cash 
outflow) n‡q‡Q Zv cÖ`k©b K‡i| GwU mvaviYZ wZbwU cÖavb As‡k wef³: (1) weµq bM` †jb‡`b (Sales Cash 
Flow)- GwU cvwbi U¨vwid Av`vq cwiPvjb e¨q‡K AwZµg K‡i‡Q wK bv Zv wb‡`©k K‡i, (2) wewb†qvM bM` †jb‡`b 
(Investment Cash Flow)- GwU fwel¨r e¨emvi avivevwnKZv I m¤cÖmvi‡Yi Rb¨ wewb‡qv‡Mi Ae¯’v cÖ`k©b K‡i Ges 
(3) Avw_©K bM` †jb‡`b (Financial Cash Flow)- GwU fZz©wK MÖnY, FY cwi‡kva BZ¨vw`i Ae¯’v wb‡`©k K‡i; A_©vr 
ewntZnwe‡ji Dci wbf©iZvi gvÎv cÖKvk K‡i|

†Uwej 13.3 : bM` †jb‡`b weeiYx (C/S)-di‡gU Gi D`vniY

weµq bM` †jb‡`b (Sales Cash Flows) cwigvb (UvKv wgwjqb)
†mev n‡Z ivR¯^ Avq
cwiPvjbv e¨q (Rbej, iÿYv‡eÿY BZ¨vw`)

11.0
4.3

(1) bxU weµq bM` †jb‡`b 6.7

wewb†qvM bM` †jb‡`b (Investment Cash Flows)

bZzb h¯¿cvwZ µq (cvBc, wgUvi BZ¨vw`) (3.3)
(2) bxU wewb†qvM bM` †jb‡`b (3.3)

Avw_©K bM` †jb‡`b (Financial Cash Flows)

AeKvVv‡gvi Rb¨ miKvwi fZz©wK 5.8
FY cwi‡kva (6.9)

(3) bxU Avw_©K bM` †jb‡`b (1.1)
bxU bM` e„w× (Net Increase in Cash) 2.3
erm‡ii ïiæ‡Z bM` (Cash at Beginning of Period) 5.4
erm‡ii †k‡l bM` Cash at End of Period 7.7
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cvwb mieivn e¨e¯’vi bM` †jb‡`b weeiYx (C/S) jvf-¶wZ wnmve (P/L) Ges e¨v‡jÝ kxU (B/S)-Gi g‡Zv bq| 
GwU cÖwZôv‡bi bM` Ae¯’vi ¯úó wPÎ †`q, hv P/L ev B/S †_‡K mivmwi †`Lv hvq bv, Ges GwU bM` NvUwZi 
SzuwK Gov‡Z Avw_©K w`Kwb‡`©kbv cÖ`vb K‡i| Z‡e, GB n¨vÛey‡Ki D‡Ïk¨ n‡jv †gŠwjK ¯Í‡ii Ávb Ges B/S I 
P/L †_‡K cÖvß g~j Avw_©K Z_¨ Dc¯’vcb Kiv| ZvB C/S D`vniY cÖ`vb Kiv n‡q‡Q, wKš‘ Mfxi Avw_©K we‡kølY 
ev we¯ÍvwiZ e¨vL¨v G‡Z AšÍfz©³ Kiv nqwb|

13.1.2 AePq (Depreciation)

hLb †Kv‡bv cvwbi cvBc ’̄vcb Kiv nq, ZLb †mB cvB‡ci mv‡_ m¤úwK©Z GKwU m¤ú` Òwnmv‡ei wbqg (account 
rule)Ó Abyhvqx AwR©Z nq| Z‡e cvwbi cvBc wPiKvj m¤ú‡`i g~j¨ eRvq iv‡L bv; mgq Ges e¨env‡ii mv‡_ 
mv‡_ Gi gvb n«vm cvq| GRb¨, LiPwU ïaygvÎ cvBc ¯’vc‡bi A_© e¨q nIqv eQ‡i MYbv bv K‡i, eis cvB‡ci 
e¨envi‡hvM¨ Avqyy®‹vj a‡i LiPwU ÒAePq (Depreciation)Ó wn‡m‡e ermi wfwËK weZiY Kiv nq|

AePq‡K wnmv‡ei g‡a¨ AšÍfz©³ Kivi gva¨‡g AwR©Z hš¿cvwZ ev myweavi e¨envi‡hvM¨ RxebKvj we‡ePbv K‡i cÖK…Z 
jvf ev ¶wZi g~j¨vqb m¤¢e nq| GwU †Kv‡bv cÖK…Z bM` †jb‡`b wb‡ ©̀k K‡i bv|

jvf-¶wZ wnmve (P/L)-G, AePq‡K cwiPvjb e¨‡qi Ask wn‡m‡e AšÍfz©³ Ki‡Z nq| †h‡nZz ’̄vqx m¤ú‡`i 
(Fixed Assets) g~j¨ mg‡qi mv‡_ n«vm cvq, ZvB e¨v‡jÝ kx‡U (B/S) GwU cÖwZdwjZ Ki‡Z n‡e; A_©vr, 
`xN©‡gqvw` m¤ú` †_‡K AePq (Depreciation) ev` w`‡q g~j¨ cÖ`k©b Ki‡Z n‡e|

AePq wnmv‡ei Rb¨ mvaviYZ `ywU c×wZ e¨eüZ nq: 

	mij‡iLv c×wZ (Straight Line Depreciation)

m¤ú‡`i cÖZ¨vwkZ Avqy®‹vj a‡i cÖwZ eQ‡i mgvb cwigvY AePq MYbv Kiv nq, hv m¤ú‡`i Aewkó g~j¨ (Residual 
Value) ev` w`‡q wba©vwiZ nq| AeP‡qi nvi (Depreciation Rate) m¤ú‡`i aib Abyhvqx †`‡ki KZ©…c¶ Øviv 
wba©vwiZ nq|

m¤ú‡`i aiY nvi (%)

wewìs 10
Avmeve I wdwUsm& 10
¯’vcbv I †gwkbvix 20

‡gvUi Mvwo 20
Kw¤úDUvi I 

Kw¤úDUv‡ii h¯¿vsk
30

wPÎ 13.5: mij‡iLv AePq MÖvd Gi D`vniY †Uwej 13.4: mij‡iLv AePq nvi Gi 
D`vniY

mij‡iLv c×wZ‡Z, m¤ú‡`i cÖZ¨vwkZ Avqy®‹v‡ji Rb¨ cÖwZ eQi mgvb cwigvY AePq avh© nq| wPÎ 13.5-G GB 
c×wZi MÖvwdK Dc ’̄vcb †`Lv‡bv n‡q‡Q, †hLv‡b m¤ú‡`i ïiæi g~j¨ †_‡K AePq n«v‡mi avivevwnKZv wbw`©ó mg‡q 
cÖ`wk©Z n‡q‡Q|
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	Z¡ivwš̂Z AePq (Accelerated Depreciation)

wKQy m¤ú` Avqy®‹v‡ji ïiæ‡ZB `ªæZ g~j¨n«vm cvq| GB ai‡bi m¤ú‡`i Rb¨, Avi‡¤¢i K‡qK eQ‡i †ewk cwigvY 
AePq avh© Kiv nq| D`vniY¯îƒc, wPÎ 13.6-G †`Lv‡bv n‡q‡Q, †h m¤ú‡`i Aewkó g~‡j¨i 30% cÖwZ eQi 
AePq wn‡m‡e avh© n‡Z cv‡i| GwU w¯’i AePq c×wZi Zzjbvq cÖv_wgK eQi¸wj‡Z e„nËi LiP cÖwZdwjZ K‡i, 
hv Ki myweav ev cÖK…Z jvf-¶wZi wnmv‡ei Rb¨ cÖ‡hvR¨ n‡Z cv‡i|

ermi nvi (%)

1g ermi 50
2q ermi 30
3q ermi 20

-
-
-

-
-
-

wPÎ 13.6: Z¡ivwš̂Z AePq MÖvd Gi D`vniY ‡Uwej 13.5: Z¡ivwš̂Z AePq nvi Gi 
D`vniY

13.2 wbwðZKiY c‡q›U Ges wbqš¿Yg~jK e¨e¯’v

13.2.1 ÎæwU wbY©q

(1) Avw_©K we‡kølY

Avw_©K weeiYxmg~‡n Dc¯’vwcZ Z_¨, †hgb P/L (jvf-¶wZ wnmve) Ges B/S (e¨v‡jÝ wkU), cÖwZôv‡bi Avw_©K 
we‡køl‡Yi Rb¨ e¨eüZ nq| AZGe, †cŠimfvi g‡Zv e¨emvwqK cÖwZôvbmg~‡ni †¶‡Î b~¨bZgfv‡e n‡jI P/L 
Ges B/S msi¶Y I cȪ ‘Z Kiv Avek¨K|

Rb¯^v¯’¨ cÖ‡KŠkj Awa`ßi (DPHE) cÖ‡qvRbxqZvi wfwË‡Z (hw`I eva¨Zvg~jK bq) †cŠimfv¸wji Avw_©K Ae¯’v 
we‡kølY Ki‡e e‡j cÖZ¨vkv Kiv nq|

†Uwej 13.6-G cvwb mieivn e¨envi †¶‡Î Avw_©K we‡køl‡Yi cÖavb m~PKmg~n D`vniYmn Dc¯’vcb Kiv n‡q‡Q, 
†hLv‡b wewfbœ cwiw¯’wZ, KviY, SzuwK Ges cÖwZKvig~jK e¨e¯’v †`Lv‡bv n‡q‡Q| wfbœ wfbœ `„wó‡KvY †_‡K wewfbœ 
KviY I cÖwZKvi _vK‡Z cv‡i| Gi we¯ÍvwiZ e¨vL¨v cieZ©x As‡k cÖ`vb Kiv n‡q‡Q|
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†Uwej 13.6: cvwb mieiv‡ni Rb¨ Avw_©K we‡køl‡Yi D`vniY

cwiw¯’wZ KviY SzuwK KiYxq

cwiPvjb Kvh©m¤úv`b 
AbycvZ 100%-Gi wb‡P

cwiPvjb ¶wZ msNwUZ 
n‡q‡Q

gybvdv n«vm I 
mÂ‡qi NvUwZ m„wó

U¨vwid ms‡kvab we‡ePbv Kiv1 

e‡Kqv U¨vwid Av`vq †Rvi`vi Kiv
wgUviwfwËK wewjs c×wZ cÖeZ©b Kiv
cvwb mieivn e¨e¯’v AbyK‚j Kiv

m¤ú‡`i Dci wiUvY ©© Kg 
(cÖvq 1%-Gi wb‡P)

m¤ú‡`i Kvh©Ki e¨envi 
n‡”Q bv

‡mevi gvb n«vm Ges 
i¶Yv‡e¶Y e¨q 
ms¯’v‡b RwUjZv e„w×

U¨vwid ms‡kvab we‡ePbv Kiv

AwZwi³ cwiPvjb e¨q n«vm Kiv

¯’vqx m¤ú‡`i AePq nvi ¯’vcbvi AebwZ Drcv`b ¶gZv n«vm
¯’vcbvi i¶Yv‡e¶Y cwiKíbv cÖYqb 
Kiv

‡eZb e¨q I cwiPvjb 
gybvdvi AbycvZ †ewk

Rbe‡ji wbgœ 
Drcv`bkxjZv

gybvdv n«vm I 
mÂ‡qi NvUwZ m„wó

Kv‡Ri `¶Zv Dbœqb Kiv
Dchy³ Rbej wbwðZKiY Kiv
‡eZb cybwe©‡ePbv Kiv

U¨vwid Av`vq nvi 
100%-Gi wb‡P Ges/A_
ev AZ¨šÍ Kg

U¨vwid ewnf‚©Z Av‡qi 
Dci wbf©ikxjZv

gybvdv n«vm I 
mÂ‡qi NvUwZ m„wó

h_vh_ ivR¯^ wbwðZ Ki‡Z U¨vwid 
ch©v‡jvPbv Kiv

gšÍe¨: 1 - U¨vwid ms‡kvab msµvšÍ wel‡q 12.1.4 ÒU¨vwid e¨e¯’vcbvÓ Aby‡”Q` †`Lyb| 

1) SzuwK (Risk):
evsjv‡`‡ki A‡bK †cŠimfv Avw_©K Z_¨wfwËK bw_ cÖ¯‘Z K‡i _v‡K, Z‡e †m¸wj AwaKvsk †¶‡ÎB †Kej Avq-
e¨q weeiYxi g‡a¨ mxgve× _v‡K| Z‡e †Kv‡bv e¨emv jvfRbK n‡”Q wKbv Zv Rvbv †UKmB Avw_©K e¨e¯’vcbvi 
Rb¨ h‡_ó bq| h_vh_ Avw_©K weeiYxi AfveRwbZ cÖavb SzuwKmg~n n‡jv-1) Znwe‡ji NvUwZi Kvi‡Y Kvh©µg eÜ 
n‡q hvIqv ev cwi‡kv‡a wej¤̂ nIqv; 2) cwiKíbvwenxb hš¿cvwZ cÖwZ¯’vcb e¨‡qi Kvi‡Y cy‡iv‡bv ¯’vcbvi mgm¨vi 
mgvav‡b wej¤̂ nIqv; Ges Dchy³ U¨vwid wba©vi‡Y A¶gZvi Kvi‡Y ivR¯^ NvUwZi m¤¢vebv|

2) cÖ‡qvRbxq Z_¨ (Necessary Data):

wb‡gœv³ m~PKmg~n mvaviYZ Avw_©K we‡køl‡Y e¨eüZ nqt

(i) cwiPvjb Kvh©m¤úv`b AbycvZ (%)
GwU jvfRbKZv g~j¨vq‡bi Rb¨ e¨eüZ nq| cwiPvjb e¨q KZLvwb cwiPvjb 
Av‡qi gva¨‡g †gUv‡bv n‡q‡Q GwU Øviv Zv †evSv hvq|

cwiPvjb Kvh©m¤úv`b AbycvZ (%)
= ivR¯^ ÷ cwiPvjb e¨q × 100
D³ gvbmg~n jvf-¶wZ wnmve (P/L) †_‡K cvIqv hvq|

(ii) m¤ú‡`i Dci wiUvY© (ROA) (%)
GwU †gvU m¤ú‡`i gva¨‡g KZ cwigvY gybvdv AwR©Z n‡q‡Q Zv wb‡`©kK GKwU 
m~PK; GwU wbU gybvdv I †gvU m¤ú‡`i AbycvZ, hv cÖwZôv‡bi jvfRbKZv I 
g~jab `¶Zv g~j¨vq‡b e¨eüZ nq|

m¤ú‡`i Dci wiUvY © (ROA) (%)
= wbU Avq ÷ †gvU m¤ú` × 100
D³ gvbmg~n e¨v‡jÝ kxU (B/S) I jvf-¶wZ wnmve (P/L) †_‡K cvIqv hvq|
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(iii) ’̄vqx m¤ú‡`i mwÂZ AePq nvi (%)
GB Abycv‡Zi gva¨‡g AeP‡qi AMÖMwZ Ges m¤ú‡`i e¨eüZ 
mgqKvj m¤ú‡K © aviYv cvIqv hvq|

¯’vqx m¤ú‡`i AePq nvi (%)

= ’̄vqx m¤ú‡`i mwÂZ AePq ÷ ’̄vqx m¤ú‡`i g~j¨ × 100

D³ gvb e¨v‡jÝ kxU (B/S) †_‡K cvIqv hvq|

(iv) †eZb e¨q I ivR¯̂ AbycvZ (%)
Kg©Pvix‡`i †eZb e¨‡qi †¶‡Î g~j welq n‡jv Kg©xi msL¨v I 
c`vqb h_vh_ wKbv Zv wbiƒcY Kiv|

†eZb e¨q I ivR¯^ AbycvZ (%)

= †eZb I gRywi ÷ ivR¯^ × 100

D³ gvb jvf-¶wZ wnmve (P/L) †_‡K cvIqv hvq| 

3) wbwðZKiY c‡q›U (Confirmation Points):

(i) cwiPvjb Kvh©m¤úv`b AbycvZ
	AbycvZ hZ †ewk n‡e, cwiPvjb Kvh©m¤úv`b ZZ fv‡jv 

n‡e|

	gvb 100%-Gi wb‡P n‡j cwiPvjb ¶wZ msNwUZ 
n‡q‡Q e‡j †evSvq|

(ii) m¤ú‡`i Dci wiUvY © (ROA)
	wbgœ ROA wb‡ ©̀k K‡i †h m¤ú‡`i Kvh©Ki e¨envi n‡”Q bv|

	mvaviY aviYv Abyhvqx ROA 1%-Gi wb‡P n‡j Zv Kg wn‡m‡e we‡ewPZ nq Ges 0.1%-Gi wb‡P n‡j Zv 
¸iæZi cwiw¯’wZ wn‡m‡e MY¨ nq, hvi Dbœqb cÖ‡qvRb|
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(iii) ’̄vqx m¤ú‡`i mwÂZ (Accumulated) AePq nvi
	GB AbycvZ e„w× †c‡j g~jabx e¨q n«v‡mi Bw½Z †`q|

	GKB m‡½ GwU ¯’vcbvi AebwZ wb‡`©k K‡i, hv †givgZ e¨q e„w×i cÖ‡qvRbxqZv Ges Drcv`b ¶gZv 
n«v‡mi ms‡KZ †`q|

	mvaviYZ, mwÂZ AePq hw` cÖK…Z µqg~‡j¨i cÖvq 80%-G †cŠu‡Q hvq, Z‡e nvjbvMv` cwiKíbv cÖYqb 
Kiv DwPZ|

(iv) †eZb e¨q I ivR¯^ AbycvZ
	†h ¯’vcbv hZ †ewk RbmsL¨v‡K †mev cÖ`vb K‡i, Zvi Drcv`bkxjZv ZZ †ewk Ges GB AbycvZ ZZ 

Kg nq|

	†cŠimfvq Kg©x‡`i myôyfv‡e wb‡qvM Kiv mnR bq, Ges †eZb cÖvq w¯’i GKwU e¨q| myZivs, GB 
AbycvZ Øviv †evSv hvq- Kg©xiv m‡e©vËgfv‡e KvR K‡i gybvdv m„wó Ki‡Z m¶g n‡”Qb wKbv Ges DbœZ 
Kg©m¤úv`‡bi Rb¨ cÖwk¶‡Yi cÖ‡qvRb Av‡Q wKbv, A_ev cvwbi AcPq (bb-‡iwfwbD IqvUvi) Gi Kvi‡Y 
m¤¢ve¨ gybvdv nvwi‡q hv‡”Q wKbv|

	Ab¨vb¨ †cŠimfvi mv‡_ Zyjbv K‡i e¨e¯’vcbv Dbœq‡bi †¶Î wba©vi‡Y GB AbycvZ e¨envi Kiv †h‡Z 
cv‡i|

4) c`‡¶c I cÖwZKvi e¨e¯’v (Action and Countermeasures):

(i) hLb cwiPvjb Kvh©m¤úv`b AbycvZ Kg (< 100%)
•	 cvwbi U¨vwid ms‡kvab: hw` eZ©gvb U¨vwid cÖ‡qvRbxq i¶Yv‡e¶Y e¨q cÖwZdwjZ bv Ki‡j Dchy³ 

U¨vwid wba©viY we‡ePbv Ki‡Z n‡e| e¨q KvVv‡gv we‡kølY K‡i `wi`ª †kÖwYi welq we‡ePbvq U¨vwid 
KvVv‡gv cÖYqb Kiv DwPZ|

•	 e‡Kqv U¨vwid Av`vq †Rvi`vi Kiv: ivR¯^ AcPq †iv‡a e‡Kqv Av`vq wbwðZ Ki‡Z n‡e| G‡ÿ‡Î bgbxq 
wKw¯Í c×wZ cÖeZ©b Kvh©Ki n‡Z cv‡i|

•	 wgUviwfwËK wewjs e¨e¯’v Pvjy Kiv: e¨eüZ cvwbi cwigvY Abyhvqx wej wba©vi‡Yi gva¨‡g Av`vq nvi e„w× 
Kiv|

•	 ¯’vcbvi `¶ cwiPvjbv: cvwb †kvabvMvi ev cvwbi Dr‡mi Bb‡U‡Ki Kvh©Ki cwiPvjbv Ges weZiY e¨e¯’vi 
Kvh©µg AbyK‚j K‡i ¶q¶wZ n«vm Kiv (‡hgb- we`y¨r e¨envi, ivmvqwbK LiP, weµq I cÖkvmwbK e¨q 
BZ¨vw`)| G‡Z cÖv_wgK wewb‡qvM cÖ‡qvRb n‡jI cy‡iv‡bv ¯’vcbv AvaywbK I `¶ cÖhyw³‡Z cÖwZ¯’vcb 
Ki‡j `xN©‡gqv‡` i¶Yv‡e¶Y e¨q Kg‡e| we`y¨r mvkÖ‡qi Rb¨ Òwe`y¨rÓ Aa¨vq †`Lyb|

•	 bb-‡iwfwbD IqvUvi (NRW) n«vm: †h‡nZz cvwb Drcv`b e¨q Drcv`‡bi cwigv‡Yi mv‡_ m¤úwK©Z Ges 
†h‡nZz cvwbi gybvdv wbf©i K‡i mieivn I U¨vwid Av`v‡qi Dci, ZvB cwiPvjbv e¨q mvkÖ‡q NRW n«vm 
Kiv Acwinvh©| Avi Gi cÖv_wgK c`‡ÿc n‡jv MÖvnK ch©v‡q wgUvi ¯’vcb I g~j cvBcjvB‡bi wj‡KR 
Kgv‡bv| Gwel‡q we¯ÍvwiZ Rvb‡Z GB wb‡`©wkKvi ÒNRWÓ Aa¨vq †`Lyb|

(ii) hLb m¤ú‡`i Dci wiUvY © (ROA) Kg (< 0.1%)
•	 gybvdv e„w× Kiv: DbœZ cvwb mieivn †mev cÖ`vb Ges/A_ev D”P `¶Zvi gva¨‡g AwZwi³ e¨q (‡hgb 

we`y¨r e¨q) n«vm K‡i Dchy³ U¨vwid wba©viY Kiv|

•	 Kg©`¶Zv e„w× Kiv: Kv‡Ri `¶Zv evwo‡q Kg©xmsL¨v †hŠw³K Kiv|
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(iii) hLb ’̄vqx m¤ú‡`i mwÂZ AePq nvi †ewk (> 80%)
•	 ¯’vcbvi AebwZ we‡ePbvq fwel¨r nvjbvMv` I †givg‡Zi m¤¢ve¨ cÖ‡qvRb wbiƒcY K‡i wewb‡qvM cwiKíbv 

cÖYq‡b Zv †idv‡iÝ wn‡m‡e e¨envi Kiv|

(iv) hLb †eZb e¨q I ivR¯^ AbycvZ †ewk (> 15%)
•	 Kg©`¶Zv Dbœqb Kiv: Kv‡Ri aiY I `vwqZ¡ eÈb ch©v‡jvPbv K‡i AcPq I Wzwcø‡Kkb ~̀i Kiv| 

we‡kl‡Ái gva¨‡g RwUj KvR m¤úv`b Ges wbqwgZ KvR mijxKiY ev AvDU‡mvwm©s Kiv †h‡Z cv‡i| 
wWwRUvj iƒcvšÍi (DX) welqwU Kvh©Ki n‡Z cv‡i|

•	 Dchy³ Rbej wbwðZKiY: cÖ‡qvRbxq b~¨bZg Rbej KvVv‡gv eRvq †i‡L Rbej eÈb AbyK‚j Kiv| 
gvbem¤ú` Dbœq‡b cÖwk¶Y cÖ`vb `xN©‡gqv‡` Kvh©Ki n‡Z cv‡i|

•	 gybvdv I ¶wZi Zyjbvg~jK g~j¨vqb Kiv: Rbej wb‡qv‡M hw` bgbxq (flexible) bv _v‡K Z‡e †eZb 
e¨q mvaviYZ w¯’i nq| G †ÿ‡Î e¨‡qi †P‡q Kg gybvdvqI n‡Z cv‡i| ch©vß gybvdvi cÖavb cÖwZeÜKZv 
n‡jv weZiY e¨e¯’vq cvwbi AcPq Ges U¨vwid Av`v‡q NvUwZ| U¨vwid Av`vq e„w× mivmwi Rbe‡ji 
Kg©`¶Zvi mv‡_ m¤úwK©Z|

13.3 cwi`k©b

wWwcGBPB cÖwZ eQi AšÍZ GKevi Avw_©K weeiYx ev mswkøó †iK‡W©i Aw¯ÍZ¡ wbwðZ Ki‡e|

wb‡gœ cvwb mieivnKvix cÖwZôv‡bi Rb¨ wKQy mvaviY Avw_©K m~PK D‡jøL Kiv n‡jv| Z‡e G¸wj B/S Ges P/L 
†_‡K wbY©q Kiv hvq bv; Gi Rb¨ AwZwi³ Z‡_¨iI cÖ‡qvRb nq|

	cvwb Drcv`b Gi GKK g~j¨ (UvKv/N:wg:) 

cvwb Drcv`‡bi `¶Zv wb‡`©kK GKwU m~PK| GwU Lvevi cvwb mieivn Drcv`‡b e¨‡qi AbycvZ g~j¨vqb K‡i|

	hw` GB GKK g~j¨ e„w× cvq, Z‡e jvfRbKZv wbwðZ Kivi Rb¨ U¨vwid e„w× cÖ‡qvRb n‡Z cv‡i|

	Ab¨w`‡K, GKK g~j¨ n«vm †c‡j cwiPvjb `¶Zv DbœZ n‡q‡Q e‡j aviYv Kiv †h‡Z cv‡i; Z‡e AwZwi³ 
e¨q mvkÖ‡qi d‡j ¸YMZ gvb I ¯’vwq‡Z¡ †bwZevPK cÖfve co‡Q wKbv Zv hvPvB Kiv DwPZ

cvwb Drcv`b GKK g~j¨ (UvKv/N:wg:) = cwiPvjb e¨q (UvKv) ÷ †gvU evwl©K ivR¯^‡hvM¨ cvwbi cwigvY (N:wg:)

DcvË P/L Ges cvwb wgUvi †iKW © †_‡K msMÖn Kiv hvq|

	cvwb weµq Gi GKK g~j¨ (UvKv/N:wg:)

†cŠimfvi jvfRbKZv Ges U¨vwid bxwZi h_vh_Zv g~j¨vq‡bi GKwU m~PK|

	cvwb weµq GKK g~j¨ I cvwb Drcv`b GKK g~‡j¨i Zyjbvi gva¨‡g cÖwZôvbwU Zvi e¨q c~iY Ki‡Z 
cvi‡Q wKbv (jvfRbKZv) Zv hvPvB Kiv hvq|

	hw` cvwb weµq GKK g~j¨ cvwb Drcv`b GKK g~‡j¨i †P‡q Kg nq, Z‡e †cŠimfvi Avw_©K ¯’vwqZ¡ SzuwKi 
gy‡L co‡Z cv‡i|

	cvwb weµq I Drcv`b GKK g~‡j¨i Zyjbv jvfRbKZv I Avw_©K ¯’vwqZ¡ g~j¨vq‡b mnvqZv K‡i; cvkvcvwk 
weµq g~j¨‡K AvÂwjK Ae¯’v I Ab¨vb¨ †cŠimfvi m‡½ Zyjbv Ki‡j U¨vwi‡di h_v_©Zv wba©viY Ges 
cwiPvjb Dbœq‡b mnvqZv K‡i|
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cvwb weµq GKK g~j¨ (UvKv/N:wg:) = cvwb †_‡K cÖvß ivR¯̂ (UvKv) ÷ †gvU evwl©K ivR¯^‡hvM¨ cvwbi cwigvY 
(N:wg:)

DcvË P/L Ges cvwb wgUvi †iKW© †_‡K msMÖn Kiv hvq|

	U¨vwid Av`v‡qi nvi (%)

cvwb e¨enviKvix‡`i wbKU †_‡K wej Av`v‡qi AbycvZ wb‡`©kK GKwU m~PK| GwU cvwb mieivn e¨emvi Avw_©K 
mej Ae¯’v I cwiPvjb `¶Zv g~j¨vq‡b e¨eüZ nq| hw` U¨vwid Av`v‡qi nvi 100% Gi Kg nq, Z‡e Zv wb‡ ©̀k 
K‡i †h cvwb mieivn e¨q cvwb U¨vwid e¨ZxZ Ab¨ Dr‡mi ivR¯^ Øviv c~iY Kiv n‡”Q| G †¶‡Î †cŠimfv‡K 
†gŠwjK U¨vwid e„w× ev RxebgvbwfwËK eû¯Íi (multi-tiered) U¨vwid e¨e¯’v cÖeZ©‡bi g‡Zv c`‡¶c MÖnY Ki‡Z 
n‡Z cv‡i|

	D”P U¨vwid Av`v‡qi nvi (≧ 90%) wb‡ ©̀k K‡i †h DbœwZi wKQy my‡hvM _vK‡jI †cŠimfvi ivR¯^ cÖevn 
Zyjbvg~jKfv‡e w¯’wZkxj Ges cwiPvjb e¨q en‡b m¶g|

	Ab¨w`‡K, wbgœ U¨vwid Av`v‡qi nvi (≦ 80%) wej Av`vq cÖwµqv ev e¨e¯’vcbvq mgm¨vi Bw½Z w`‡Z 
cv‡i; Avevi GwU evwm›`v‡`i A_© cwi‡kv‡a A¶gZv ev U¨vwid wb‡q Amš‘wói cÖwZdjbI n‡Z cv‡i| G 
†¶‡Î U¨vwid bxwZ I †mevi gvb cybwe©‡ePbv Kiv cÖ‡qvRb n‡Z cv‡i|

	U¨vwid Av`v‡qi nvi (%) = cvwb weµq GKK g~j¨ ÷ cvwb Drcv`b GKK g~j¨ × 100
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Avw_©K we‡køl‡Yi †Km ÷vwWW

avc-1: m~PK MYbv Kiv
wb‡gœ cvwb mieivn e¨emvi MZ cvuP eQ‡ii e¨vjvÝ kxU I Avq-e¨q weeiYxi Z_¨ cÖ`vb Kiv n‡jv|

  jvf I ¶wZ j¶ UvKv
LvZmg~n 2020 2021 2022 2023 2024

ivR¯^ 2,200 2,100 2,000 1,950 1,920
cwiPvjbv e¨q 1,250 1,300 1,330 1,460 1,510
 ¯’vcbv e¨e¯’vcbv e¨q 900 930 930 980 1000
 Kg©Pvix‡`i †eZb-fvZv 250 260 280 350 370
 AePq 100 110 120 130 140
cwiPvjbv gybvdv 950 800 670 490 410
AvqKi c~e©eZ©x Avq 350 200 70 -110 -190
wbU gybvdv 315 180 63 -99 -171

e¨v‡jÝ kxU j¶ UvKv
LvZmg~n 2020 2021 2022 2023 2024

PjwZ m¤ú` 500 550 600 650 700
¯’vqx m¤ú` 3,000 2,890 2,770 2,640 2,500
 ¯’vcbv 2,200 2,090 1,970 1,840 1,700
 f‚wg wjR AwaKvi 500 500 500 500 500
 Ab¨vb¨ ¯’vqx m¤ú` 300 300 300 300 300
PjwZ `vq 800 850 900 950 1,000
`xN ©‡gqvw` `vq 1,200 1,250 1,400 1,550 1,700
‡kqvi‡nvìvi‡`i g~jab 1,500 1,340 1,070 790 500

PviwU Avw_©K m~PK h_v- “cwiPvjbv Kvh©KvwiZv AbycvZ (Operating performance ratio)”, “m¤ú‡`i Dci wiUvY © 
(Return on assets -ROA)”, “ ¯’vqx m¤ú‡`i mwÂZ AePq nvi (Depreciation rate of fixed assets)”, Ges “‡eZb 
e¨q I ivR¯^ AbycvZ (Salary expense to revenue ratio)”, Gi gvb MYbv K‡i mswkøó k~b¨¯’vb c~iY Kiæb| GLv‡b 
2019 mvj ch©šÍ ¯’vqx m¤ú‡`i mwÂZ AeP‡qi cwigvY 300 j¶ UvKv wn‡m‡e MY¨ Kiv n‡q‡Q| 

m~PK 2020 2021 2022 2023 2024
cwiPvjbv Kvh©KvwiZv AbycvZ

m¤ú‡`i Dci wiUvY © (ROA)

¯’vqx m¤ú‡`i mwÂZ AePq nvi

‡eZb e¨q I ivR¯^ AbycvZ

mwVK DËi cieZ©x c„ôvq cÖ`vb Kiv n‡q‡Q|
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m~PK MYbvi DËi:

m~PK 2020 2021 2022 2023 2024

cwiPvjbv Kvh©KvwiZv AbycvZ  176.0  161.5  150.4  133.6  127.2 

m¤ú‡`i Dci wiUvY © (ROA) 9.00 5.23 1.86 -2.92 -5.3443

¯’vqx m¤ú‡`i mwÂZ AePq nvi 15.38 19.62 24.23 29.23 34.62

‡eZb e¨q I ivR¯^ AbycvZ 11.4 12.4 14.0 17.9 19.3

MYbv cÖwµqv:
cwiPvjbv Kvh©KvwiZv AbycvZ :

- cwiPvjb Kvh©KvwiZv AbycvZ = (ivR¯^ ÷ cwiPvjb e¨q) × 100

- ivR¯^: 2020, 2021, 2022, 2023 I 2024 mv‡j h_vµ‡g 2200, 2100, 2000, 1950 I 1920 
(jvf I ¶wZ wnmve †_‡K)|

- cwiPvjb e¨q: 2020, 2021, 2022, 2023 I 2024 mv‡j h_vµ‡g 1250, 1300, 1330, 1460 I 
1510 (jvf I ¶wZ wnmve †_‡K)|

AZGe:- 

2020 mv‡j cwiPvjbv Kvh©KvwiZv AbycvZ: (2200 ÷ 1250) × 100 = 176.0

2021 mv‡j: Ó (2100 ÷ 1300) × 100 = 161.5

2022 mv‡j: Ó (2000 ÷ 1330) × 100 = 150.4

2023 mv‡j: Ó (1950 ÷ 1460) × 100 = 133.6

2024 mv‡j: Ó  (1920 ÷ 1510) × 100 = 127.2

m¤ú‡`i Dci wiUvY © (ROA):

- ROA = (wbU gybvdv ÷ †gvU m¤ú`) × 100

- wbU gybvdv: 2020, 2021, 2022, 2023 I 2024 mv‡j h_vµ‡g 315, 180, 63, -99 I -171 
(jvf-¶wZ wnmve †_‡K)|

- †gvU m¤ú` = PjwZ m¤ú` + ’̄vqx m¤ú`| 2020: (500+3000) = 3500, 2021: (550+2890) = 
3440, 2022: (600+2770) = 3370, 2023: (650+2640) = 3290, 2024: (700+2500) 
= 3200 (e¨vjvÝ kxU †_‡K)

AZGe:-

2020 mv‡j: m¤ú‡`i Dci wiUvY © (ROA)  (315 ÷ 3500) × 100 = 9.00

2021 mv‡j: Ó (180 ÷ 3440) × 100 = 5.23

2022 mv‡j: Ó (63 ÷ 3370) × 100 = 1.86

2023 mv‡j: Ó (-99 ÷ 3390) × 100 = -2.92

2024 mv‡j: Ó (-171 ÷ 3200) × 100 = -5.34



13-15

†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

¯’vqx m¤ú‡`i mwÂZ AePq nvi :

- ¯’vqx m¤ú‡`i mwÂZ AePq nvi = (¯’vqx m¤ú‡`i mwÂZ AePq ÷ ’̄vqx m¤ú‡`i g~j AwR©Z g~j¨) × 100
- mwÂZ AePq: ’̄vqx m¤ú‡`i mwÂZ AePq aiv n‡q‡Q †h, 2019 mvj ch©šÍ 300|

myZivs mwÂZ AePq n‡e:- 2020: (300+100), 2021: (300+100+110), 
2022: (300+100+110+120), 2023: (300+100+110+120+130) I 
2024: (300+100+110+120+130+140) (jvf I ¶wZ wnmve †_‡K AePq e¨q Abyhvqx)

- AR©‡bi mgq ̄ ’vqx m¤ú‡`i g~j¨: e¨vjvÝ kxU Abyhvqx †Kej †`Lv hvq †h Ò¯’vcbv Ó Gi g~j¨ cÖwZeQi cwiewZ©Z 
n‡q‡Q; Ò f‚wg wjR AwaKviÓ I Ò Ab¨vb¨ ̄ ’vqx m¤ú`Ó Gi g~j¨ AcwiewZ©Z i‡q‡Q| A_©vr AePq †Kej Ò¯’vcbv 
ÓGi Dci cÖ‡hvR¨ hLb ’̄vqx m¤ú‡`i g~j¨ wn‡me Kiv nq| †m Abyhvqx Ò¯’vcbvÓ Gi g~j¨ 2020 mv‡j =2200 
(e¨v‡jÝ kxU Abyhvqx)| Aciw`‡K Dc‡ii wn‡me Abyhvqx 2020 mv‡j mwÂZ AePq = (300+100) = 
400| A_©vr 2020 mv‡j Ò¯’vcbvÓ Gi g~j¨ K‡g‡Q (300+100)| AZGe, AR©‡bi mgq ’̄vqx m¤ú‡`i g~j¨ 
= 2200 + 400 = 2600|

AZGe ¯’vqx m¤ú‡`i mwÂZ AePq nvi:-
2020 mv‡j: {(300+100) ÷ 2600} × 100 = 15.38%
2021 mv‡j: {(300+100+110) ÷ 2600} × 100 = 19.62%
2022 mv‡j: {(300+100+110+120) ÷ 2600} × 100 = 24.23%
2023 mv‡j: {(300+100+110+120+130) ÷ 2600} × 100 = 29.23%
2024 mv‡j: {(300+100+110+120+130+140) ÷ 2600} × 100 = 34.62%

†eZb e¨q I ivR¯^ AbycvZ:

- †eZb e¨q I ivR¯^ AbycvZ (%) = (†eZb I gRywi ÷ ivR¯)̂ × 100

- †eZb I gRywi: 2020, 2021, 2022, 2023 I 2024 mv‡j h_vµ‡g 250, 260, 280, 350 I 370 
(jvf I ÿwZ †Uwe‡ji Kg©Pvix‡`i †eZb-fvZv †_‡K)|

- ivR¯^: 2200, 2100, 2000, 1950 I 1920 (jvf-¶wZ wnmve †_‡K)|

AZGe †eZb e¨q I ivR¯^ AbycvZ:

2020 mv‡j: (250 ÷ 2200) × 100 = 11.4%

2021 mv‡j: (260 ÷ 2100) × 100 = 12.4%

2022 mv‡j: (280 ÷ 2000) × 100 = 14.0%

2023 mv‡j: (350 ÷ 1950) × 100 = 17.9%

2024 mv‡j: (370 ÷ 1920) × 100 = 19.3%
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avc-2: m~PK we‡kølY Kiv

avc-1 Gi djvd‡ji wfwË‡Z, mgqwfwËK cÖeYZv Ges 13.2.1 Gi 3) wbwðZKiY wel‡q wba©vwiZ m~PKmg~‡ni 
g~j¨vqb gvb`Û Abymv‡i e¨emvwqK cwiw¯’wZ we‡kølY Kiæb|

D`vniY¯îƒc, mg‡qi mv‡_ mv‡_ mswkøó m~PK Kxfv‡e cwiewZ©Z n‡q‡Q Ges m¤¢ve¨ cÖfveKvix KviYmg~n Kx n‡Z 
cv‡i Zv e¨vL¨v Kiæb| AwZwi³fv‡e, 13.2.1 Gi 4) c`‡¶c I cÖwZKvi e¨e¯’v AbymiY K‡i Dchy³ cÖwZKvi 
e¨e¯’vi cÖ¯Íve Dc¯’vcb Kiæb|

cieZ©x c„ôvq GKwU bgybv we‡kølY cÖ`vb Kiv n‡q‡Q|

m~PK we‡kølY

cwiPvjbv Kvh©KvwiZv 
AbycvZ

we‡køl‡Yi djvdj:

cÖwZKvi e¨e¯’vi aviYv: 

m¤ú‡`i Dci wiUvY © 
(ROA)

we‡køl‡Yi djvdj:

cÖwZKvi e¨e¯’vi aviYv: 

¯’vqx m¤ú‡`i mwÂZ 
AePq nvi

we‡køl‡Yi djvdj:

cÖwZKvi e¨e¯’vi aviYv:

†eZb e¨q I ivR¯^ 
AbycvZ

we‡køl‡Yi djvdj:

cÖwZKvi e¨e¯’vi aviYv:
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m~PK we‡køl‡Yi bgybv:

m~PK we‡køl‡Yi djvdj

cwiPvjbv Kvh©KvwiZv 
AbycvZ

we‡køl‡Yi djvdj:

- mvgwMÖKfv‡e, m~PKwUi gvb cÖwZ eQi avivevwnKfv‡e n«vm cv‡”Q| GwU cÖwZ eQi 
jvfRbKZvi AebwZ wb‡`©k K‡i| we‡klZ 2023 mvj †_‡K m~PKwUi gvb 
Avw_©Kfv‡e wbivc` mxgvi wb‡P †b‡g †M‡Q|

- 2020 †_‡K 2022 mvj ch©šÍ m~PKwUi gvb 150%Gi Dc‡i wQj, hv Avw_©Kfv‡e 
my¯’ Ae¯’v‡K wb‡`©k K‡i|

- hw` cwiPvjbv Avq AbycvZ n«vm cvq, Z‡e Gi cÖavb KviY n‡Z cv‡i Av‡qi 
cwigvY n«vm cvIqv A_ev AeKvVv‡gvi cy‡iv‡bv n‡q hvIqvi Kvi‡Y i¶Yv‡e¶Y 
e¨q e„w× cvIqv|

cÖwZKvi e¨e¯’vi aviYv: 
- jvfRbKZv Dbœq‡bi Rb¨ U¨vwid KvVv‡gvi mgš^q Ges e¨q n«vmg~jK e¨e¯’v MÖnY 

Kiv cÖ‡qvRb (‡hgb: ivmvqwbK e¨env‡ii ch©v‡jvPbv, cvwbi mieiv‡ni cwigvY 
e„w× Kivi j‡¶¨ wj‡KR cÖwZ‡ivag~jK e¨e¯’v MÖnY BZ¨vw`)| 

m¤ú‡`i Dci wiUvY © 
(ROA)

we‡køl‡Yi djvdj:

- mvgwMÖKfv‡e, m~PKwUi gvb cÖwZ eQi avivevwnKfv‡e n«vm cv‡”Q| GwU m¤ú` 
e¨env‡ii `¶Zvi evwl©K AebwZ wb‡`©k K‡i|

- 2023 mvj †_‡K Kvh©µg NvUwZ‡Z cwiYZ n‡q‡Q, hv cÖwZôv‡bi †UKmB 
cwiPvjbvi †¶‡Î P¨v‡jÄ m„wó Ki‡Q|

- m¤ú` e¨env‡ii `¶Zv n«vm cvIqv ms¯‹vi ev cybe©vm‡bi cÖ‡qvRbxqZvi Bw½Z 
w`‡Z cv‡i| AeKvVv‡gv bevq‡b wej¤̂ n‡j Avw_©K Pvc AviI e„w× †c‡Z cv‡i|

cÖwZKvi e¨e¯’vi aviYv: 
- jvfRbKZv e„w×i j‡¶¨ cvwb mieiv‡ni U¨vwid KvVv‡gv h_vh_fv‡e hy‡Mv‡cv‡hvMx 

Kiv|
- Av`v‡qi nvi e„w× Kivi j‡¶¨ D‡`¨vM MÖnY Ges e‡Kqv wej Av`v‡q K‡Vvi e¨e¯’v 

†Rvi`vi Kiv|
- `¶Zv e„w×i Rb¨ AeKvVv‡gvi ms¯‹vi I bevqb (‡hgb: cv¤ú cÖwZ¯’vcb, 

cvBcjvBb ms¯‹vi) Kiv| cvkvcvwk AcÖ‡qvRbxq m¤ú` weµ‡qi gva¨‡g m¤ú‡`i 
Pvc n«vm KivI GKwU m¤¢ve¨ weKí n‡Z cv‡i|

¯’vqx m¤ú‡`i mwÂZ 
AePq nvi

we‡køl‡Yi djvdj:

- MZ cvuP eQ‡i mwÂZ AePq nvi cÖvq 20% e„w× †c‡q‡Q| GB nvi 80% AwZµg 
Ki‡j AeKvVv‡gv bevqb cwiKíbv MÖnY Kiv cÖ‡qvRb nq| eZ©gvb e„w×i cÖeYZvi 
wfwË‡Z aviYv Kiv hvq †h 2034 mv‡ji g‡a¨ bevqb msµvšÍ g~j¨vqb cÖ‡qvRb 
n‡e|

cÖwZKvi e¨e¯’vi aviYv: 
- GwU Zyjbvg~jKfv‡e bZyb AeKvVv‡gv wn‡m‡e we‡ewPZ nIqvq Ges mwÂZ AePq 

nvi GL‡bv 80% Gi wb‡P _vKvq GB ch©v‡q bevq‡bi cÖ‡qvRb †bB|
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m~PK we‡køl‡Yi djvdj

‡eZb e¨q I ivR¯^ 
AbycvZ

we‡køl‡Yi djvdj:

- mvgwMÖKfv‡e, m~PKwUi gvb cÖwZ eQi e„w× cv‡”Q| GwU gvbem¤ú` msµvšÍ e¨‡qi 
`¶Zvi evwl©K AebwZ wb‡`©k K‡i|

- 2020 †_‡K 2022 mvj ch©šÍ m~PKwUi gvb 10-15% mxgvi g‡a¨ wQj, hv Avw_©K 
w¯’wZkxjZvi Bw½Z †`q|

- 2023 mv‡j GwU 17.9%G DbœxZ nq Ges 2024 mv‡j AviI e„w× †c‡q 19.3%G 
†cŠuQvq, hv Rbej e¨‡qi µgea©gvb Pvc‡K cÖwZdwjZ K‡i|

- †eZb e¨‡qi e„w×i nvi Avq n«v‡mi Zyjbvq †ewk nIqvq Avw_©K Pvc m„wó n‡”Q|

cÖwZKvi e¨e¯’vi aviYv: 
- Kvh©µ‡gi `¶Zv e„w×, wWwRUvj U«vÝdi‡gkb (DX) Gi Kvh©Ki e¨envi Ges 

Dchy³ Rbej KvVv‡gv cybwe©‡ePbvi gva¨‡g e¨q wbqš¿Y I `¶Zv Dbœq‡bi 
D‡`¨vM MÖnY Kiv|
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cwiwkó 1: †cŠimfv cwiPvjbv I iÿYv‡eÿY (O&M) Kg© cwiKíbv   
  di‡gU

†idv‡iÝ: MÖvgxY I †cŠimfv cvwb mieivn mgwš^Z KvwiMwi MvBWjvBb (wWwcGBPB, 2021) cvU©-2, Aa¨vq-3 
c„ôv-36 O&M dig|

cwiPvjbv I iÿYv‡eÿY (O&M) Kg© cwiKíbv 

1) cwiPvjb Kvh©µg 

Dr‡mi aiY Kg©KvÛ mgqKvj `vwqZ¡cÖvß e¨w³

wcWvweøDGmGm
PWSS

cvw¤ús wm‡÷g Pvjy Ges eÜ Kiv 

‰`wbK cvwb e¨enviKvix `j (cv¤ú 
Acv‡iUi, ZË¡veavqK, 

KvwiMwi mnvqK)

cvwb we‡køl‡Yi gva¨‡g ivmvqwbK 
†Wv‡Ri cwigvY wba©viY Kiv
ivmvqwbK †WvR cÖ‡qvM Kiv 
(‡Kvqv¸j¨v›U I †K¬vwib)

cvwbi ¸YMZgvb cix¶v Kiv 
(‡Nvjv‡Ufve, Aewkó †K¬vwib 

BZ¨vw`)
e¨vK Iqvwks
jM eB ivLv

ivmvqwbK cÖ¯‘Z Kiv 
gv‡Sg‡a¨

cvwbi wgUvi cov

2) i¶Yv‡e¶Y Kvh©µg I hš¿cvwZ
†cŠimfv †_‡K Aby‡iva cÖvwßi wfwË‡Z, DPHE †cŠimfv¸wji ev¯ÍevwqZ cwiPvjbv I i¶Yv‡e¶Y (O&M) 
Kvh©µ‡g mnvqZv cÖ`vb Ki‡e|

Dr‡mi aiY
cwiPvjbv LyPiv hš¿vsk

(LiP‡hvM¨)
miÄvg

Kvh©µg mgqKvj

PWSS (‡ ø̄v 
m¨vÛ wdëvi 
e¨e¯’v)

‰e ỳ¨wZK hš¿cvwZi 
Kvh©KvwiZv cix¶v (cv¤ú, 

†Rbv‡iUi BZ¨vw`)
‰`wbK – –

Bb‡UK cwi®‹vi
gvwmK

fvj&f BZ¨vw` ¯ú¨vbvi BZ¨vw`
‰e ỳ¨wZK hš¿cvwZ‡Z †Zj/

wMÖR cÖ‡qvM
†Zj, wMÖR jyweª‡KUi

Bb‡jU cix¶v eQ‡i ỳBevi –

Svo–, eªvk, evjwZ
cyKzi cwi®‹vi

cÖ‡qvRb 
Abyhvqx

PVC wdëvi cwi®‹vi –

‡P¤̂vi cwi®‹vi
wdëvi cwi®‹vi

cwiwkó 1-1cwiwkó 1-1
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Dr‡mi aiY
cwiPvjbv LyPiv hš¿vsk

(LiP‡hvM¨)
miÄvg

Kvh©µg mgqKvj
U¨vsK cwi®‹vi –

Svo–, eªvk, evjwZ
‡W«b cwi®‹vi –

cvBc †givgZ (Bb‡UK, 
†W«b Ifvi‡d¬v)

Kvcwmj BZ¨vw`

nvZwo, KivZ, 
cøvqvm ©, ¯Œy-W«vBfvi, 
¯ú¨vbvi, †Kv`vj 

BZ¨vw`
U¨vc †givgZ d‡mU
‡eov †givgZ evuk, Zvi BZ¨vw`

cø¨vUdg© (GcÖb) †givgZ
wm‡g›U, evwj, 
cv_i, BZ¨vw`

cv¤ú †givgZ (Bb‡UK, 
†K¬vwib)

-
†iÂ, ¯Œy-W«vBfvi, 
cøvqvvm© BZ¨vw`

‡P¤̂vi/U¨vsK †givgZ
wm‡g›U, evwj, cv_i 

BZ¨vw`

wdëvi wgwWqv cÖwZ¯’vcb evwj, cv_i
evjwZ, †Kv`vj 

BZ¨vw`

cv¤ú cÖwZ¯’vcb -
†iÂ, ¯Œy-W«vBfvi, 

cøvqvm© BZ¨vw`
Bb‡UK cvBc cÖwZ¯’vcb †nvm cvBc, evuk †Kv`vj BZ¨vw`

‡d¬vU †givgZ cøvw÷K †d¬vU –

PVC wdëvi cÖwZ¯’vcb
PVC wdëvi 

(‡÷«Bbvi, K¨vc 
BZ¨vw`)

–

PWSS (i¨vwcW 
m¨vÛ wdëvi 

e¨e¯’v)

‰e ỳ¨wZK hš¿cvwZi 
Kvh©KvwiZv cix¶v (cv¤ú, 

†Rbv‡iUi BZ¨vw`) ‰`wbK
– –

¯‹vg AcmviY Rvj
Bb‡UK cwi®‹vi

gvwmK
fvj&f BZ¨vw` ¯ú¨vbvi BZ¨vw`

‰e ỳ¨wZK hš¿cvwZ‡Z †Zj/
wMÖR cÖ‡qvM

†Zj, wMÖR
jyweª‡KUi

Bb‡jU cix¶v eQ‡i ỳBevi – Svo–, eªvk, evjwZ
‡mwW‡g‡›Ukb U¨vsK †_‡K 

Kv`v AcmviY
cÖ‡qvRb 
Abyhvqx

–
G·Kv‡fUi, †nvm 

BZ¨vw`
wdëvi e¨vKIqvk – Gqvi †eøvqvi

PVC wdëvi cwi®‹vi –

Svo–, eªvk, evjwZU¨vsK cwi®‹vi –

‡W«b cwi®‹vi –

cwiwkó 1-2cwiwkó 1-2
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Dr‡mi aiY
cwiPvjbv LyPiv hš¿vsk

(LiP‡hvM¨)
miÄvg

Kvh©µg mgqKvj
cvBc †givgZ (Bb‡UK, †W«b 

Ifvi‡d¬v) Kvcwmj BZ¨vw`
nvZzwo, KivZ, 

cøvqvvm ©, ¯Œy-W«vBfvi, 
¯ú¨vbvi, †Kv`vj 

BZ¨vw`

U¨vc †givgZ d‡mU
‡eov †givgZ evuk, Zvi BZ¨vw`

cøø¨vUdg© (G‡cÖvb) †givgZ
wm‡g›U, evwj, cv_i 

BZ¨vw`
 ‰e ỳ¨wZK hš¿cvwZ †givgZ -

†iÂ, ¯Œy-W«vBfvi, 
cøvqvvm© BZ¨vw`U¨vsK †givgZ

wm‡g›U, evwj, cv_i 
BZ¨vw`

wdëvi wgwWqv cÖwZ¯’vcb evwj, cv_i
evjwZ, †Kv`vj 

BZ¨vw`

‰e ỳ¨wZK hš¿cvwZ cÖwZ¯’vcb -
†iÂ, ¯Œy-W«vBfvi, 

cøvqvm© BZ¨vw`
cvBc cÖwZ¯’vcb †nvm cvBc, evuk †Kv`vj BZ¨vw`
‡d¬vU †givgZ cøvw÷K †d¬vU –

PVC wdëvi cÖwZ¯’vcb
PVC wdëvi 

(‡÷«Bbvi, K¨vc 
BZ¨vw`)

–

3) LyPiv hš¿vsk mieivn avivevwnKZv

cÖ‡qvRbxq miÄvg I LyPiv hš¿vs mieivnKvix ‡hvMv‡hvM b¤̂i

4) Avw_©K e¨e¯’vcbv 

Kvh ©µg Kvh ©µ‡gi mgqKvj `vwqZ¡cÖvß e¨w³
cvwb U¨vwid msMÖn (Avq) (O&M Avw_©K cwiKíbv †`Lyb)

DcKvi‡fvMx:

__________

e¨q e¨e¯’vcbv –

wnmve eB msi¶Y –

cÖwZ‡e`b cÖ¯‘ZKiY –

cwiwkó 1-3cwiwkó 1-3



†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

5) KwgDwbwU m¤ú„³Zv I cwi‡ekMZ welqvewj

†kÖYx welqe¯‘ `vwqZ¡cÖvß e¨w³ mgqKvj
KwgDwbwU m¤ú„³Zv ¯^v¯’¨wewa wk¶v DcKvi‡fvMx, Bgvg, ¯‹yj 

wk¶K, KwgDwbwU †bZv 
BZ¨vw`cwi‡ekMZ welqvewj

cwi®‹vi-cwi”QbœZv (eR¨© 
e¨e¯’vcbv)

Mevw`cï cvjb

msiw¶Z Z_¨/WvUv 
cÖKvk

Avw_©K (Avq I e¨q), 
m¤úvw`Z O&M Kvh©µg, 
msM„nxZ Z_¨, BZ¨vw` DcKvi‡fvMx

mfv
fwel¨r O&M Kvh©µ‡gi 
Rb¨ wm×všÍ MÖnY, Z_¨ 

Av`vb-cÖ`vb

6) ch©‡e¶Y

‡kÖYx welqe¯‘ `vwqZ¡cÖvß e¨w³ mgqKvj

WSP 
†_‡K

DcKvi‡fvMx

DcKvi‡fvMx

DcKvi‡fvMx
–

Lvevi cvwbi ch©‡e¶Y
DPHE mnvqZv (Z_¨ 
Av`vb-cÖ`vb: Ackb 
Kvh©KvwiZv, cvwbi 

cwieZ©b, mgm¨vi D™¢e 
BZ¨vw`)

DcKvi‡fvMx
DcKvi‡fvMx

cvwb ¸YMZ gvb bRi`v-
wi cÖwZ 5 eQ‡i GKevi

 

7) mykvmb 

‡kÖYx welqe¯‘ `vwqZ¡cÖvß e¨w³ mgqKvj
bw_ msi¶Y

Avw_©K (Avq I e¨q), 
m¤úvw`Z O&M Kvh©µg, 

msM„nxZ Z_¨ BZ¨vw`
DcKvi‡fvMx

cÖwZ __________

msiw¶Z Z_¨/WvUv 
cÖKvk

eQ‡i _____ evi

DcKvi‡fvMx‡`i g‡a¨ 
mfv eQ‡i _____ evi

e¨enviKvix‡`i mv‡_ 
mfv

fwel¨r O&M Kvh©µ‡gi 
Rb¨ wm×všÍÍ MÖnY, Z_¨ 
Av`vb-cÖ`vb BZ¨vw`

eQ‡i ______ evi
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†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

PvucvBbeveM‡Ä wbivc` cvwb cwiKíbvi gva¨‡g wPwýZ SzuwKi wfwË‡Z M„nxZ Kvg©cwiKíbvi D`vniY, hv 
evsjv‡`‡ki IqvUvi †mdwU †d«gIqvK © (WSF) (LGD, 2011), cwiwkó 6 †_‡K D×…Z|
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†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

cwiwkË 2: cv¤ú cwi`k©‡bi jMeB
cv¤ú cwi`k ©‡bi ˆ`wbK jMeB

cwiwkó 2-1cwiwkó 2-1



†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

cv¤ú cwi`k©‡bi mvßvwnK jMeB
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cv¤ú cwi`k©‡bi gvwmK jMeB
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†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

cv¤ú cwi`k©‡bi evwl©K jMeB

 

cwiwkó 2-4cwiwkó 2-4



†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

cwiwkË 3: i¨vwcW m¨vÛ wd‡ëªk‡bi jMeB
i¨vwcW m¨vÛ wd‡ëªk‡bi ˆ`wbK jMeB

cwiwkó 3-1cwiwkó 3-1



†cŠimfv cvBcevwnZ cvwb mieivn e¨e¯’vi cwiPvjbv I iÿYv‡eÿY Kv‡R wWwcGBPBÕi mnvqK g¨vbyqvj

i¨vwcW m¨vÛ wd‡ëªk‡bi gvwmK jMeB
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cwiwkó 4: Zwor-‡fŠZwe`¨v Ges mvwK©U
4.1 In‡gi m~Î

4.1.1 mivmwi cÖevn (DC) Ges cwieZ©x cÖevn (AC)

(1) AC Ges DC

we ỳ¨r cÖev‡ni ỳB ai‡bi iƒc Av‡Q: DC (WvB‡i± Kv‡i›U) Ges AC (Aëvi‡bwUs Kv‡i›U)| DC cÖevn memgq 
GKwU wbw ©̀ó w`K Ges wbw ©̀ó gv‡b cÖevwnZ nq, †hgbwU wPÎ 4-1-G †`Lv‡bv n‡q‡Q| Aí wKQy cvwb mieivn 
¯’vcbvq DC cÖevn e¨envi Kiv nq Ges †m¸wj cÖavbZ GK-‡dR ev wZb-‡dR AC cÖevn w`‡q cwiPvwjZ nq|

 

wPÎ c 4-1: WvB‡i± Kv‡i›U (DC)

wPÎ 4-2-G †`Lv‡bv n‡q‡Q †h, AC ỳB cÖKv‡i wef³: GK-‡dR (single-phase) Ges wZb-‡dR (three-

phase)| GK-‡dR AC Zzjbvg~jKfv‡e Kg ¶gZvi hš¿cvwZ †hgb Av‡jvKm¾v I M„n ’̄vjx ˆe ỳ¨wZK h‡š¿ e¨eüZ 
nq, Avi wZb-‡dR AC D”P ¶gZvi hš¿cvwZ †hgb wkí KviLvbvi †gwk‡b e¨eüZ nq| cvwb mieivn e¨e¯’vi 
AwaKvsk hš¿cvwZ, †hgb cv¤ú, wZb-‡dR we ỳ¨r Øviv cwiPvwjZ nq|

wPÎ c 4-2: DC, GK-‡dR AC Ges wZb-‡dR AC Gi aviYvMZ wPÎ

cwiwkó 4-1cwiwkó 4-1
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(2) ˆe`y¨wZK Zv‡ii †iva (Resistance)

†iva n‡jv Ggb GKwU ag© hv ˆe ỳ¨rwZK cÖev‡ni PjvPj‡K evav †`q| cwievnK (Zvi) hZ `xN © nq, ZZB we ỳ¨r 
cÖevwnZ nIqv KwVb nq| Ab¨w`‡K, cwievn‡Ki µm-‡mKkbvj †¶Îdj (‡gvUv Zvi) hZ †ewk nq, we ỳ¨r ZZB 
mn‡R cÖevwnZ n‡Z cv‡i|

cwievnK (Zvi)-Gi †¶‡Î, hvi µm-‡mKkbvj †¶Îdj 1 eM©-wgwg Ges ˆ`N¨© 1 wgUvi, †mB Zv‡ii †iva‡K H 
Dcv`v‡bi wewkó †iva (resistivity, ρ) ejv nq| GB gvbwU m¤ú~Y©fv‡e Dcv`v‡bi Dci wbf©i K‡i wba©vwiZ nq| 
Gi GKK n‡jv ȳ-eM©-wgwg/wgUvi (ȳ-mm²/m)|
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(3) In‡gi m~Î (Ohm’s low)

GKwU DC mvwK©‡U cÖevn (I, GKK: A¨vw¤úqvi), †fv‡ëR (V, GKK: †fvë) Ges †iva (R, GKK: Ing)-Gi 
g‡a¨ wbgœwjwLZ m¤úK © _v‡K:

V>V@ = I>$@ x 5>ȍ@

GwU‡K In‡gi m~Î ejv nq| GB m~Î e¨envi K‡i, †iva¸wj wmwiR (series) Ges mgvšÍivj (parallel) ms‡hv‡M 
_vK‡j mgZzj¨ (composite) †iva, cÖevn, †fv‡ëR BZ¨vw` wbY©q Kiv hvq| wb‡P In‡gi m~Î m¤úwK©Z wKQy 
Abykxjbx †`Iqv n‡jv|
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4.1.2 ˆe`y¨wZK mvwK©‡Ui MYbv

(1) WvB‡i� Kv‡i›U (DC) I Aëvi‡bwUs Kv‡i›U (AC) Gi kw³ (Power) MYbv

we ỳ¨‡Z, ˆe ỳ¨wZK cÖevn A‡bK ai‡bi KvR m¤úv`b K‡i †hgb evwZ R¡vjv‡bv, ˆe ỳ¨wZK †gvUi Pvjv‡bv BZ¨vw`| 
ˆe ỳ¨wZK cÖev‡ni Kv‡Ri cwigvY IqvU (Watt) GK‡K cÖKvk Kiv nq, hv ˆe ỳ¨wZK kw³i GKK|

D`vniY¯îƒc, GKwU 200V Ges 1kW (cÖvq 1.3 nm©cvIqvi, 1 Hp = 0.75 kW) ˆe ỳ¨wZK †gvUi ej‡Z †evSvq 
†h †gvU‡ii †i‡UW †fv‡ëR 200V G †gvU‡ii A¶ †_‡K Drcbœ hvwš¿K kw³ I N~Y©‡bi cwigvY n‡e 1kW|

we ỳ¨r Øviv cÖwZ GKK mg‡q m¤úbœ Kv‡Ri cwigvY†K ˆe ỳ¨wZK kw³ ejv nq Ges GwU wbgœwjwLZ m~Î Øviv cÖKvk 
Kiv nq:

K) WvB‡i± Kv‡i›U (DC) mvwK©‡Ui kw³

P=EI=I2R

A_©vr,

kw³ (Power) = †fv‡ëR × cÖevn

ˆe ỳ¨wZK kw³: P [W (IqvU)] 

†fv‡ëR: E [V (‡fvë)] 

ˆe ỳ¨wZK cÖevn: I [A (A¨vw¤úqvi)> 

wb‡Pi 6) Ges 7) b¤̂i Abykxjbxi DËi `vI:

L) Aëvi‡bwUs Kv‡i›U (AC) mvwK©‡Ui kw³ (Power)

Aëvi‡bwUs Kv‡i‡›Ui GKwU we‡kl ˆewkó¨ n‡jv wd«‡Kv‡qwÝ, hv WvB‡i± Kv‡i‡›U †bB| Ab¨fv‡e ejv hvq, AC 
mvwK©‡U mvaviYZ †iva (resistance), K‡qj Ges K¨vcvwmUvi Gi Kvi‡Y wKQy we‡ivax cÖfve _v‡K| we ỳ¨r K‡q‡ji 
Zzjbvq K¨vcvwmU‡ii ga¨ w`‡q mn‡R cÖevwnZ nq|

GB Kvi‡Y †fv‡ëR Ges cÖev‡ni g‡a¨ GKwU †dR cv_©K¨ (phase difference) m„wó nq| GB cv_©K¨‡K Ʌ (w_Uv) 
Øviv cÖKvk Kiv nq| Ʌ †KvY‡K cvIqvi d¨v±‡ii †KvY (angle of power factor) ejv nq Ges Cosθ †K cvIqvi 
d¨v±i ejv nq|
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K) GKK †dR AC Gi ˆe ỳ¨wZK kw³

P=V x I x cosș

†i‡UW †fv‡ëR: V [‡fvë] 

cÖevn (Kv‡i›U): I [A¨vw¤úqvi> 

†dR cv_©K¨: Ʌ 

cvIqvi d¨v±i: CosɅ (‡gvU‡ii †¶‡Î mvaviYZ 0.7 - 0.8) 

wb‡¤ œi Abykxjb 8 Gi DËi w`b:

Answer the exercise 9) below:

M) wZb-‡dR AC Gi ˆe`y¨wZK kw³

P=√3 x V x I x cosș

GB mgxKiY¸wj wb‡ ©̀k K‡i †h, †fv‡ëR AcwiewZ©Z _vK‡j ̂ e ỳ¨wZK cÖevn (current)e„w×i ms‡M ms‡M ̂ e ỳ¨wZK 
kw³I e„w× cvq Ges GwU †ewk KvR m¤úbœ K‡i|

wb‡¤ œi Abykxjb 9 Gi DËi w`b:
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(2) †fv‡ëR Wªc (voltage drop) MYbv 

†gvUimn Ab¨vb¨ ˆe ỳ¨wZK hš¿cvwZ‡Z BbcyU †fv‡ë‡Ri GKwU wbw ©̀ó MÖnY‡hvM¨ mxgv _v‡K (‡hgb ±10%), hv 
h‡š¿i aib Abyhvqx wba©vwiZ nq| AwZwi³ Kg ev †ewk †fv‡ëR n‡j Kvh ©¶gZv K‡g hvq Ges hš¿ cy‡o hvIqvi SzuwK 
_v‡K| we ỳ¨r hLb Drm †_‡K Zv‡ii gva¨‡g h‡š¿ †cŠuQvq, ZLb Zv‡ii †iv‡ai Kvi‡Y †fv‡ëR K‡g hvq (voltage 

drop)| ZvB Zv‡ii aib, cyiæZ ¡ (thickness) Ges ˆ`N¨© Abyhvqx †fv‡ëR W«c MYbv K‡i Kx ai‡bi Zvi e¨envi 
Ki‡Z n‡e Zv wba©viY Kiv cÖ‡qvRb, hv‡Z †fv‡ëR MÖnY‡hvM¨ mxgvi g‡a¨ _v‡K| wb‡¤œ GK-‡dR AC, 3-‡dR 
3-Zvi Ges 3-‡dR 4-Zvi e¨e¯’vi Rb¨ †fv‡ëR W«‡ci m~Î †`Iqv n‡jv:

c×wZ ‡fv‡ëR W«c (V) Zv‡ii †¶Îdj (mm²)
GK-‡dR 2-Zvi e = (35.6 x L x I) / (1000 x A) A = (35.6 x L x I) / (1000 x e)

3-‡dR 3-Zvi e = (30.8 x L x I) / (1000 x A) A = (30.8 x L x I) / (1000 x e)

3-‡dR 4-Zvi e = (17.8 x L x I) / (1000 x A) A = (17.8 x L x I) / (1000 x e)

(GK †dR I wbDU«v‡ji g‡a¨)

wb‡¤œi 10, 11 Ges 12 b¤̂i Abykxjbxi DËi w`b:
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(3) 3-‡dR †fv‡ëR Ges wbqš¿Y 

cvwb mieivn e¨e¯’vq cv¤ú †gvUi Ges Ab¨vb¨ hš¿cvwZ cwiPvjbvq mvaviYZ 3-‡dR 380 V we ỳ¨r e¨envi Kiv 
nq| Ab¨w`‡K, wbqš¿Y mvwK©U, Av‡jv, Awdm hš¿cvwZ Ges †QvU ¶gZvi hš¿¸wj 3-‡dR we ỳ¨r †_‡K †bIqv GKK-
‡dR 220 V Øviv cwiPvwjZ nq| 3-‡dR 4-Zvi e¨e¯’vq wbDU«vj Ges †h †Kv‡bv †d‡Ri g‡a¨ †fv‡ëR 220 V 
_v‡K, ZvB GwU GKK-‡dR 220 V wn‡m‡e e¨envi Kiv nq| wKQy †¶‡Î GwU cÖvq 200 V GKK-‡dR wn‡m‡eI 
e¨eüZ nq| 

wb‡¤œi 13 Ges 14 b¤̂i Abykxjbxi DËi w`b:

4.2 mvwK©U

4.2.1 A K›Uv�, B K›Uv�

wi‡j-Gi MVb wPÎ c4-3 G †`Lv‡bv n‡q‡Q| hLb (1) Ges (2)-G we ỳ¨r cÖ‡qvM Kiv nq, ZLb K‡qjwU 
B‡j‡±«vg¨vM‡bU n‡q hvq, Pjgvb †jŠnvsk (moving iron) A K›Uv‡±i w`‡K m‡i hvq Ges (3) I (4) kU © 
mvwK©U n‡q hvq|

hLb ①-② †Z we ỳ¨r mieivn _v‡K bv, ZLb K‡qjwU B K›Uv± Ae¯’vq _v‡K Ges ③ I ⑤ kU© mvwK©U n‡q 
hvq|
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4.2.2 †mî-‡nvwìs mvwK©U

wPÎ c 4-3: G A Ges B K›Uv� 

‡mÇ-‡nvwìs mvwK©U wPÎ c 4-4 G †`Lv‡bv n‡q‡Q| evg I Wvb cv‡ki wP‡Îi msL¨v¸wj GKB ms‡hvM¯’j wb‡`©k 
K‡i| GLv‡b D`vniY wn‡m‡e GKwU j¨v¤ú †`Lv‡bv n‡q‡Q, Z‡e ev¯Í‡e GB j¨v‡¤úi cwie‡Z© cv¤ú †gvUi e¨eüZ 
nq| †mÇ-‡nvwìs mvwK©U we ỳ¨r weåv‡Ui ci cybivq we ỳ¨r G‡j cv¤ú‡K ̄ ^qswµqfv‡e Pvjy nIqv †_‡K weiZ iv‡L|

wPÎ c 4-4: †mî-‡nvwìs mvwK©U 

4.3 cv¤ú cwiPvjbvi wm‡Kv‡qÝ mvwK©U wbqš¿Y

cvwb mieivn e¨e¯’vi Rb¨ wm‡Kv‡qÝ mvwK©U Ges ev¯Íe ms‡hvM wPÎ c4-5 G †`Lv‡bv n‡q‡Q| GwU GKwU WvB‡i± 
÷vU© c×wZ Ges GLv‡b _vg©vj wi‡j †`Lv‡bv nqwb|

GwU GKwU cvwb ¯Íi wbqš¿Y c×wZ †hLv‡b †d¬vU wm‡÷g e¨envi Kiv nq| †d¬v‡Ui wfZ‡i GKwU B‡j‡±«vW Ges 
cvi` (Hg) _v‡K| hLb GwU wb‡Pi w`‡K _v‡K (A_©vr cvwb †bB), ZLb cvi` I B‡j‡±«vW G‡K Ac‡ii mv‡_ 
mshy³ nq bv Ges kU © mvwK©U nq bv|

hLb †d¬vUwU cvwbi Kvi‡Y Dc‡i I‡V (Szu‡K hvq), ZLb cvi` I B‡j‡±«vW G‡K Aci‡K ¯úk© K‡i Ges kU © 
mvwK©U nq|

cvwbi ¯Íi c~Y© n‡j cv¤ú eÜ nq Ges cvwbi ¯Íi K‡g †M‡j cv¤ú Pvjy nq|

ev¯Í‡e, wPÎ c4-5 Abyhvqx GKwU ÷vi-‡Wëv ÷vU © c×wZ e¨eüZ nq|

cv‡¤úi KvR n‡jv cvwb cwienb Kiv| wKQy cv¤ú cvwb ¯Í‡ii Dci wfwË K‡i †j‡fj K‡›U«vj wWfvBm Øviv wbqwš¿Z 
nq| †j‡fj K‡›U«vj wWfvBm wPÎ c4-6 G †`Lv‡bv n‡q‡Q|
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wPÎ c 4-5: cvwb cwiPvjbvi Rb¨ wm‡Kv‡qÝ mvwK©U Ges ev¯Íe ms‡hvM Gi D`vni

Pump
on

Pump
offElect

-rodes

Pump
off

Pump
on

Float
switches

‡d¬vUwenxb UvBc (B‡j‡±«vW) ‡d¬vU UvBc (gvK©vwi myBP)
wPÎ c 4-5: †j‡fj K‡›U«vj wWfvBm
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cwiwkó 5: NRW n«v‡mi AwZwi³ Kvh©µg
5.1 A‰ea cvwb e¨envi 

A‰ea ms‡hv‡Mi c×wZ¸wj wPÎ c5-1 G †`Lv‡bv n‡q‡Q|

wPÎ c 5-1: A‰ea ms‡hv‡Mi c×wZmg~n

evwoi Kj Ly‡j cvwb wgUvi cix¶v Kiæb| hw` wgUvi bv P‡j, Z‡e A‰ea ms‡hv‡Mi m‡›`n Kiv nq| cvBcjvBb 
cix¶v K‡i A‰ea ms‡hvM Lyu‡R †ei Ki‡Z n‡e|

GwU GKwU Acivag~jK KvR Ges K‡Vvi kvw¯Íi AvIZvq Avb‡Z n‡e| cÖwZ‡ivag~jK e¨e¯’v wn‡m‡e RbMY‡K 
m‡PZb Ki‡Z cÖPviYv Pvjv‡Z n‡e †h A‰ea ms‡hvM aiv co‡j †MÖßvimn kvw¯Í †`Iqv n‡e|

wPÎ c 5-2: A‰ea ms‡hvM Ges cÖwZ‡ivag~jK cÖPviYv †cv÷vi
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5.2 wgUv‡ii ÎæwU 1 [cvwbi wgUv‡ii ÎæwU]

me‡P‡q mnR c×wZ n‡jv mvB‡U (cÖwZwU evwo‡Z) GKwU gvcvi evjwZ e¨envi K‡i wbM©Z cvwbi cwigvY Ges 
wgUv‡ii wiwWs Zzjbv Kiv| hw` A‡bK cvwbi wgUvi _v‡K, Zvn‡j wPÎ c5-3 Abyhvqx wKQy wgUvi Ly‡j wb‡q h‡š¿i 
gva¨‡g GK‡Î ÎæwU cix¶v Kiv hvq|

wPÎ c 5-3: hvwš¿K ÎæwU cixÿv

5.3 wgUv‡ii ÎæwU 2 [cvwbi wgUv‡ii wiwWs ÎæwU]

MÖvn‡Ki cvwb e¨env‡ii cwigvY mwVKfv‡e cov n‡q‡Q wKbv Zv hvPvB Kiv LyeB ¸iæZ¡c~Y ©| eZ©gvb gv‡mi e¨envi 
c~e©eZ©x gvm¸wji mv‡_ Zzjbv Ki‡Z n‡e| hw` eo ai‡bi cv_©K¨ †`Lv hvq (‡hgb wØ¸Y †ewk ev A‡a©K Kg), 
Z‡e wiwWs G ÎæwU _vK‡Z cv‡i| cvwb e¨envi †ewk †`Lv‡j MÖvnK AwZwi³ we‡ji Awf‡hvM Ki‡Z cv‡i| G †¶‡Î 
cybivq mvB‡U wgUvi cix¶v Kiv DwPZ| eZ©gv‡b ¯§vU©‡dvb e¨envi K‡i wgUvi wiwWs †bIqv n‡”Q hv wPÎ c5-4 G 
†`Lv‡bv n‡q‡Q| GB mKj ¯§vU©‡dvb WvUv mvf©v‡ii mv‡_ mshy³ _v‡K Ges fzj wiwWs n‡j Zvr¶wYK mZK©evZ©v 
†`q|
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wPÎ c 5-4: ¯evU©‡dvb e¨envi K‡i wgUvi wiwWs

5.4 `„k¨gvb ¶wZ wbY©q (Apparent Loss Diagnoses)

5.4.1 cÖK…Z ¶wZ (Real Loss)

5.4.1.1 f‚Mf©¯’ wj‡KR

f‚Mf©¯’ wj‡KR Lyu‡R †ei Kiv KwVb n‡jI wbgœwjwLZ c×wZ¸wj e¨envi Kiv hvq|

Ɣ A¨v‡Kvw÷K iW

wPÎ c5-5 G †`Lv‡bv c×wZ‡Z GKwU i‡Wi 
gv_v fvj&f ev nvB‡W«‡›U jvwM‡q GKRb e¨w³ 
cvwbi wj‡K‡Ri kã ïb‡Z cvq| GwU mnR 
I m¯Ív n‡jI `¶Zv cÖ‡qvRb nq, KviY Gi 
mv‡_ Ab¨ kãI †kvbv hvq| GB c×wZ‡Z 
mwVK Ae¯’vb wba©viY Kiv hvq bv|

Ɣ B‡jKU«wbK mvDÛ wW‡U�i

wPÎ c5-6 G †`Lv‡bv c×wZ‡Z GwU kã e„w× 
K‡i| gvwUi Dci †mÝi ewm‡q wj‡KR kbv³ 
Kiv nq| GwUi Rb¨ `¶Zv cÖ‡qvRb nq, 
KviY Gi mv‡_ Ab¨ kãI †kvbv hvq| GB 
c×wZ‡Z mwVK Ae¯’vb wba©viY Kiv hvq bv|

Ɣ †Kvwi‡jkb UvBc wj‡KR wW‡U�i

wPÎ c5-7 G †`Lv‡bv Abyhvqx, fvj&f¸wji 
¯’v‡b †mÝi ¯’vcb Kiv nq hv‡Z cvBcjvB‡bi 
gva¨‡g Qwo‡q cov wj‡K‡Ri kã kbv³ Kiv hvq| cÖwZwU †mÝ‡i wjK c‡q›U †_‡K †cŠuQv‡bv k‡ãi mg‡qi 
cv_©‡K¨i wfwË‡Z Kw¤úDUvi wj‡Ki Ae ’̄vb (D1 ev D2) wbY©q K‡i Ges Zv g~j BDwb‡Ui wWm‡cø (LNC)-‡Z 
cÖ`k©b K‡i|

wPÎ c 5-5: A¨v‡Kvw÷K iW wPÎ c 5-6: B‡jKU«wbK 
mvDÛ wW‡U�i
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wPÎ c 5-7: †Kvwi‡jkb UvBc wj‡KR wW‡U�i

Ɣ UvBg Bw›UMÖvj UvBc wjK wW‡U�i

GB c×wZ‡Z wj‡K‡Ri avivevwnK k‡ãi ˆewk‡ó¨i wfwË‡Z wjK wbY©q Kiv nq| cvwbi wgUv‡ii wfZ‡i cvwbi 
cvB‡ci Db¥y³ As‡k (wPÎ c5-8) GKwU †mÝi ’̄vcb Kiv nq Ges cvB‡ci gva¨‡g †cÖwiZ kã wbw`©ó mg‡qi 
Rb¨ (1 †_‡K 5 †m‡KÛ) cwigvc Kiv nq, hv‡Z wjK Av‡Q wK bv Zv wba©viY Kiv hvq| GB c×wZ kã ~̀l‡Yi 
Øviv cÖfvweZ nq bv Ges G‡Z we‡kl `¶Zvi cÖ‡qvRbI nq bv| Z‡e, wj‡Ki mwVK Ae¯’vb wba©viY Kiv hvq bv|

wPÎ c 5-8: UvBg Bw›UMÖvj UvBc wjK wW‡U�i

Ɣ †U«mvi M¨vm c×wZ wjK wW‡U�i

†U«mvi M¨vm (wnwjqvg, bvB‡U«v‡Rb, nvB‡W«v‡Rb BZ¨vw`) dvqvi nvB‡W«›U, Gqvi fvj&f BZ¨vw`i gva¨‡g cvwb 
weZiY cvB‡c cÖ‡ek Kiv‡bv nq, Ges GB M¨vm¸wj (wPÎ c5-9 G jvj KwYKv wn‡m‡e †`Lv‡bv) gvwUi Dci †_‡K 
kbv³ K‡i wj‡Ki Ae¯’vb wba©viY Kiv nq|
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wPÎ c 5-8: †U«mvi M¨vm c×wZ wjK wW‡U�i 

	wj‡KR kbv³ Kivi ci cvBc †givgZ Ki‡Z n‡e| GB g¨vbyqv‡ji Aa¨vq-8 cvBcjvBb †`Lyb| (†mKkb 
8.2.2(1) 4 †givgZK…Z cvB‡ci Qwe)|

5.4.1.2 msi¶Y U¨vs‡K wj‡KR I Dc‡P cov cvwb

wj‡K‡Ri D`vniY I †givgZ c×wZi wel‡q GB g¨vbyqv‡ji ÒAa¨vq-9: U¨vsK I wiRvf©qviÓ †`Lyb (‡mKkb 
9.2.2(2)|
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