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1.1-1.8 t wi‡j jwRK K‡›Uªvjvi

 A‡Uv‡gkbt ¯^qswµq h‡š¿i mvnv‡h¨ GKwU †gwkb mg¯Í KvR we‡kølY Ges 

wbqš¿b Kiv‡K A‡Uv‡gkb e‡j|

 wi‡j t GwU Ggb GKwU wWfvBm hv myBP K›U¨v± †K¬vR ev I‡cb Ki‡Z 

cÖ‡qvRbxq ej Drcbœ K‡i|

 wi‡j jwRK K‡›Uªvjt wi‡j‡K c~e©wbav©wiZ jwR‡Ki gva¨‡g Acv‡iU Kiv nq|  



1.1-1.8 t wi‡j jwRK K‡›Uªvjvi

 K‡q‡j Kv‡i›U cÖevwnZ bv n‡j bigvwj †K¬vR Gi mv‡_ K›U¨v± jvMv‡bv

_v‡K Ges Aci K›U¨v±wU wew”Qbœ _v‡K| wi‡j K‡q‡j †fv‡ëR cÖ‡qv‡M

g¨vM‡bwUK wd‡ìi cÖfv‡e Av‡g©Pvi bigvwj I‡cb Gi mv‡_ K›U¨v± jvMv‡bv

_v‡K Ges Aci K›U¨v±wU wew”Qbœ n‡q hvq| hZÿY K‡q‡j †fv‡ëR _v‡K

ZZÿY G Ae¯’v eRvq _v‡K| K‡q‡j †fv‡ëR mieivn eÜ n‡q †M‡j

Av‡g©Pvi c~‡e© Ae¯’vq wd‡i Av‡m|



2.1 t wc.Gj.wm

 PLC Gi c~Y©bvg Programmable Logic Controller GwU gvB‡µvcÖ‡mmi

†emW K‡›Uªvjv‡ii GKwU we‡kl iƒc, cÖ‡mm I †gwkb‡K wbqš¿b K‡i MvwbwZK

dvskb Bgwcø‡g›U K‡i|



2.1-2.5 t wc.Gj.wm eøK WvqvMÖvg

 wmwcBDt wmMb¨vj Abyhvqx AvDUcy‡U wm×všÍ Av`vb-cÖ`vb K‡i|

 cvIqvi mvcøvB BDwbUt BbcyU/AvDUcyU mvwK©‡Ui cÖ‡qvRb Abyhvqx Gwm †fv‡ëR‡K Kg gv‡bi wWwm

†fv‡ë‡R iƒcvšÍi K‡i|

 ‡cÖvMÖvwgs wWfvBmt †cÖvMÖvg ˆZwi K‡i cÖ‡mm‡ii †ggwi‡Z cÖ‡qvRbxq †cÖvMÖvg cÖ‡ek Kiv‡bv nq|

 ‡ggwit G As‡k †cÖvMÖvg mÂq Kiv nq|

 BbcyU/AvDUcyUt cÖ‡mmi G·Uvibvj wWfvBm †_‡K Z_¨ MÖnb K‡i Ges G·Uvibvj wWfvBm †_‡K

Z_¨ cÖ`vb K‡i|



2.1-2.5 t wc.Gj.wm Gi AvwK©‡UKPvi

 wmwcBDt wmMb¨vj Abyhvqx AvDUcy‡U wm×všÍ Av`vb-cÖ`vb K‡i|

 cvIqvi mvcøvB BDwbUt BbcyU/AvDUcyU mvwK©‡Ui cÖ‡qvRb Abyhvqx Gwm †fv‡ëR‡K Kg gv‡bi wWwm †fv‡ë‡R

iƒcvšÍi K‡i|

 ‡cÖvMÖvwgs wWfvBmt †cÖvMÖvg ˆZwi K‡i cÖ‡mm‡ii †ggwi‡Z cÖ‡qvRbxq †cÖvMÖvg cÖ‡ek Kiv‡bv nq|

 ‡ggwit G As‡k †cÖvMÖvg mÂq Kiv nq|

 BbcyU/AvDUcyUt cÖ‡mmi G·Uvibvj wWfvBm †_‡K Z_¨ MÖnb K‡i Ges G·Uvibvj wWfvBm †_‡K Z_¨ cÖ`vb

K‡i|

 evmt wmwcBD, †ggwi Ges BbcyU/AvDUcyU BDwb‡Ui g‡a¨ Z_¨ Av`vb-cª`v‡bi evnK wn‡m‡e evm wm‡÷g KvR

K‡i|



3.1-3.5 t BbcyU/AvDUcyU gwWDj

 BbcyU/AvDUcyU gwWDjt †h BDwbU wewfbœ wWfvBmmg~n‡K h_vh_fv‡e K‡›Uªvjv‡ii mv‡_ 

mshy³ K‡i Zv‡K BbcyU/AvDUcyU gwWDj e‡j|

 BbcyU wWfvBmt cykevUb myBP, †mÝi, wjwgU myBP BZ¨vw`

 AvDUcyU wWfvBmt ‡gvUi, jvBU, wi‡j BZ¨vw`



3.1-3.5 t Gwm BbcyU gwWDj

 weªR †bUIqv‡©Ki gva¨‡g wWfvB‡mi Gwm BbcyU †fv‡ëR‡K wWwm BbcyU †fv‡ë‡R iƒcvšÍi K‡i| GB wWwm

†fv‡ëR‡K n«vm K‡i Dchy³ gv‡b Ac‡UvAvB‡mv‡jU‡i cÖ‡qvM Kiv nq| Ac‡UvAvB‡mv‡jU‡ii mvnv‡h¨

wmwcBD-‡K Bbcy‡Ui D”P †fv‡ëR †_‡K c„_K ivLv nq| Bbcy‡Ui Dcw¯’wZ wb‡ ©̀k Kivi Rb¨ BwÛ‡Kkb j¨v¤ú

e¨envi Kiv nq|



4.1-4.3 t ‡ggwi g¨vc

 ‡ggwit †cÖvMÖvg‡K msiÿb K‡i ivLv nq|

 wcGjwm-‡Z †ggwi `ywU fv‡M wef³ Kiv nqt-

 (1) Gw·wKDkb †ggwit ‡cÖvMÖvg †ggwi Bb÷ ªvKkb avib K‡i wKšÍy ivwbs Gi mgq cwieZ©b 

nq bv|

 (2) A¨vwcø‡Kkb †ggwit †cÖvMÖvg †ggwi Bb÷ ªvKkb avib K‡i wKšÍy ivwbs Gi mgq gvb 

cwieZ©b K‡i|



5.1-5.6 t wcGjwm j¨vWvi WvqvMÖvg

 cÖwZK ev wP‡Îi gva¨‡g ‡h †cÖvMÖvg wjLv nq Zv‡K j¨vWvi WvqvMÖvg e‡j|

 j¨vWvi WvqvMÖv‡g `yBwU Dj¤^ jvBb‡K cvIqvi †ij e‡j Ges cvIqvi †ij Gi gv‡S 

Avbyf~wgK jvBb‡K ivs e‡j|

 GÛ Acv‡ikbt BbcyU `ywU myB‡PB †K¬vR Ki‡j AvDUcyU Kvh©Ki nq Ab¨Zvq AKvh©Ki 

_v‡K|

 Ai Acv‡ikbt BbcyU `ywU myB‡Pi †h †Kvb GKwU ev DfqB †K¬vR Ki‡j AvDUcyU Kvh©Ki 

nq Ab¨Zvq AKvh©Ki _v‡K| 

 bU Acv‡ikbt BbcyU myBP †K¬vR Ki‡j AvDUcyU AKvh©Ki nq Ges BbcyU myBP I‡cb 

Ki‡j AvDUcyU Kvh©Ki nq|



5.1-5.6 t jwRK dvskb, j¨vwPs Ges gvwëcj AvDUcyU

 j¨vwPst j¨vwPs eZ©bx GKwU wbR iÿbv‡eÿYKvix eZ©bx †hLv‡b eZ©bx mPj nIqvi ci

Bbcy‡U Ab¨ GKwU wmMb¨vj bv Avmv ch©šÍ c~‡e©i Ae ’̄v eRvq _v‡K| cykevUb myB‡Pi

gva¨‡g †jvW Pvjy nq| hw`I myBP I‡cb _v‡K Zey †jvW ÷c cykevUb myBP bv Pvcv ch©šÍ

AbeiZ Pvjy _v‡K|

 gvwëcjt BbcyU G †K¬vR n‡j AvDUcyU G mwµq nq| Zvici BbcyU we †K¬vR n‡j AvDUcyU

we mwµq n‡e| hw` BbcyU G I‡cb _v‡K Z‡e ciewZ© †Kvb ivs mwµq n‡e bv|



6.1-6.5 t gv÷vi K‡›Uªvj wi‡j

 hLb Input 1 G †Kvb BbcyU cÖ‡qvM Kiv nq bv, ZLb AvDUcyU B›Uvibvj wi‡j

MC 1 mwµq nq bv Ges Gi mswkøó K›U¨v± ‡Lvjv _v‡K| Gi d‡j GB K›U¨v‡±i

c‡ii mKj ivs I MC 1 Gi myBP I‡cb _v‡K| ZLb Output 1 I Output 2

Kvh©Ki nq bv| hLb Input 1 †K¬vR Kiv nq, ZLb MC 1 K›U¨v± †K¬vR nq Ges

Input2 I Input3 Gi gva¨‡g Output 1 I Output 2 †K Kvh©Ki Kiv hvq d‡j

MCR 1 Gi cvIqvi Ab nq|



6.1-6.5 t Iqvb-kU Acv‡ikb, ‡mU wi‡mU Bb÷ ªvKkb 

 hLb †Kvb B›Uvibvj wi‡ji K›U¨v± GKwU mvB‡K‡ji Rb¨ ev GKwU cvjm wWD‡ikb 

ch©šÍ mwµq ivLv nq Zv‡K Iqvb-kU Acv‡ikb e‡j|

 ‡mU Bb÷ªvKk‡bi d‡j wi‡j mPj nq A_v©r Pjgvb KvR‡K a‡i iv‡L| GwU cieZx© 

wi‡mU Bb÷ªvKkb MÖnb bv Kiv ch©šÍ mPj Ae¯’v eRvq iv‡L|



7.1-7.5 t Rv¤ú, Rv¤ú Gi g‡a¨ Rv¤ú

 Rv¤út ‡cÖvMÖv‡gi wbqš¿Y GK ¯’vb n‡Z Ab¨ ¯’v‡b ’̄vbvšÍi Kiv nq Zv‡K Rv¤ú e‡j| 

Rv¤ú `yB ai‡bi n‡q Zv‡K h_vt-

(1)KwÛkbvj Rv¤ú, (2) AvbKwÛkbvj Rv¤ú|

 Rv¤ú Gi g‡a¨ Rv¤út hw` Jump 1 Gi kZ© c~iY nq Z‡e †cÖvMÖvg Rung 8-G jvd

†`q| hw` kZ© c~iY bv nq Z‡e †cÖvMÖvg avivevwnKfv‡e Rung 3-‡Z hvq| hw`

Jump 2-Gi kZ© c~iY nq ZLb †cÖvMÖvg Rung 6-G jvd †`q| hw` kZ© c~iY bv nq

ZLb †cÖvMÖvg avivevwnKfv‡e cÖwZwU ivs m¤úv`b K‡i|



7.1-7.5 t mveiæwUb, K¤úv‡iUi, dvskb

 mveiæwUbt GKwU †QvU ‡cÖvMÖvg, hv †gBb †_‡K Avjv`v †jLv nq Ges GKwU wbw`©ó 

Kvh©µg‡K m¤úbœ K‡i|

 K¤úv‡iUit `ywU WvUvi gv‡bi g‡a¨ Zzjbv Kvh©µg m¤úbœ K‡i|

 dvskbt GwU eø‡Ki gva¨‡g wmMb¨vj I WvUv cÖevn eY©bv Kivi Rb¨ MÖvwdK¨vj 

j¨vs¸‡qR wn‡m‡e ewY©Z nq|



8.1-8.3 t UvBgvi

 ‡Kvb wKQzi mgq wbav©iY Kiv‡K UvBgvi e‡j| UvBgvi wZb cÖKvi h_vt-

 (1) Ab wW‡j UvBgvi

 (2) Ad wW‡j UvBgvi

 (3) cvjm UvBgvi



8.1-8.3 t UªvwdK jvBU wmKz‡qÝ K‡›Uªvj

 UvBgvi e¨envi K‡i UªvwdK jvBU wmKz‡qÝ Ggbfv‡e we‡ePbv Kwi †hb chv©qµ‡g ïaygvÎ jvjevwZ, Zvici

jvj I njy` evwZ, Zvici meyR evwZ, Zvici njy` evwZ, Ges Zvici cybivq jvj evwZ †_‡K chv©qµ‡g

R¡j‡Z _v‡K| j¨vWvi WvqvMÖv‡gi gva¨‡g wZbwU UvBgvi‡K wbw ©̀ó mgq weiwZ‡Z chv©qµ‡g wUªMvwis Gi gva¨‡g

wmKz‡qÝ wbqš¿b Kiv n‡q‡Q|



9.1-9.4 t KvD›Uvi

 ‡Kvb wKQz MbYv Kiv‡K KvD›Uvi e‡j| (1) Avc KvD›Uvi (2) WvDb KvD›Uvi



9.1-9.4 t Kb‡fqi †eë w`‡q enbK„Z AvB‡Ug msL¨v MYbv Kiv

 Kb‡fqi †eë w`‡q enbK„Z AvB‡Ug msL¨v MYbv Kivi Rb¨ AvB‡Ug enbK…Z c_ GKwU

wbw`©ó we› ỳ AwZµg Ki‡e| we›`ywU‡Z GKwU d‡Uv-B‡jKwUªK †mj emv‡bv _vK‡e| AvB‡Ug

hLb H we› ỳ AwZµg Ki‡e, ZLb B‡jKwUªK †mj wewNœZ n‡e Ges GKwU K‡i cvjm Drcbœ

Ki‡e| KvD›Uvi GB cvjm MYbv Ki‡e| MYbvK…Z cvj‡mi msL¨v hLb KvD›Uv‡ii †mU

gv‡bi mgvb n‡e ZLb Kb‡fqi †_‡g hv‡e| GKwU wi‡mU wmMb¨vj KvD›Uvi‡K wi‡mU K‡i

Ges cybivq MYbv Avi¤¢ K‡i|



10.1-10.5 t †cÖv‡cvikbvj, ‡Wwi‡fwUf, Bw›UMÖvj K‡›Uªvj wm‡÷g

 ‡h K‡›Uªvj wm‡÷‡g K‡›Uªvjv‡ii AvDUcyU Gii wmMb¨v‡ji mv‡_ mgvbycvwZK nv‡i cwiewZ©Z

nq Zv‡K †cÖv‡cvikbvj K‡›Uªvj wm‡÷g e‡j|

 ‡h K‡›Uªvj wm‡÷‡g K‡›Uªvjv‡ii AvDUcyU Gii wmMb¨v‡ji Bw›U‡MÖk‡bi mv‡_ mgvbycvwZK

Zv‡K Bw›UMÖvj K‡›Uªvj wm‡÷g e‡j|

 ‡h K‡›Uªvj wm‡÷‡g K‡›Uªvjv‡ii AvDUcyU Gii wmMb¨v‡ji ‡Wwi‡fwU‡fi mv‡_ mgvbycvwZK

Zv‡K ‡Wwi‡fwUf K‡›Uªvj wm‡÷g e‡j|



11.1-11.4 t ‡iwR÷vi

 ‡iwR÷vit wc.Gj.wm-‡Z wKQz msL¨K B›Uvibvj wi‡ji GKwU MÖæc‡K GK‡Î †iwR÷vi e‡j|

 wkdU †iwR÷vit

 Input 3 wkdU †iwR÷v‡ii mKj weU wi‡mU K‡i A_v©r k~b¨ K‡i| ZLb B›Uvibvj wi‡j IR

1, IR 2, IR 3, IR 4 Gi gvb 0 0 0 0 n‡e| hLb Input 1 ÿY ’̄vqx †K¬vR Kiv nq ZLb

B›Uvibvj wi‡j †mU nq IR 1, IR 2, IR 3, IR 4 Gi gvb 1 0 0 0 nq| IR 1 K›U¨v±

†K¬vR nq Ges Out 1 mPj nq| GLb hw` Avevi Input 2 ÿY ’̄vqx BbcyU cÖ‡qvM Kiv nq

Z‡e cÖ_g wi‡ji 1 ’̄vbvšÍi n‡q wØZxq wi‡j‡Z hvq| Gfv‡e chv©qµ‡g Input 2 cvjm

cÖ‡qvM K‡i B›Uvibvj wi‡ji gvb h_vµ‡g 0 1 0 0 I 0 0 1 0 Ges 0 0 0 1 nq|



12.1-12.3 t GRAFCET

 GRAFCET Gi c~Y©bvgt Graphe Functional de Commande

Etapes/Transitions.

 GRAFCET Gi Dcv`vbmg~nt

(1) c`‡ÿc (Steps) t msL¨vhy³ e· wn‡m‡e MÖvwdK¨vj †`Lv‡bv|

(2) wjsK (Links) t Avbyf~wgK ev Dj¤^ jvBb wn‡m‡e †`Lv‡bv|

(3) cwieZ©b (Transitions) t mswÿß msL¨vhy³ Avbyf~wgK jvBb wn‡m‡e †`Lv‡bv|

(4) wee„wZ (Statements) t wbqš¿b Kg© Ges kZ© eY©bv †U·U wb‡`©kvewj|



13.1-13.3 t SCADA

 SCADA t Supervisory Control And Data Acquisition n‡jv mdUIq¨vi Ges

nvW©Iq¨vi Dcv`v‡bi mgš^‡q MwVZ GKwU wm‡÷g, hv wkícÖwZôvb¸‡jv‡K wi‡qj-UvBg WvUv

gwbUwis msMÖn Ges cÖwµqvKi‡Yi gva¨‡g cÖwµqv¸‡jv‡K wbqš¿b Kiv hvq|

 SCADA Gi ¸iæZ¡c~Y© Ask¸‡jvt-

(1) Supervisory system, 

(2) Remote terminal units (RTU), 

(3) PLC, 

(4) Communication infrastructures,

(5) Human machine interface (HMI)



14.1-14.4 t B›Uvi‡dm

 B›Uvi‡dmt ỳB ev Zvi AwaK wm‡÷‡gi g‡a¨ †hvMv‡hv‡Mi gva¨g, hvi mvnv‡h¨ wb‡R‡`i

g‡a¨ Z‡_¨i wewbgq Ki‡Z cv‡i|

‡h cÖwµqvq gvB‡µvcÖ‡mmi Ges BbcyU I AvDUcyU wWfvB‡mi g‡a¨ ms‡hvM iÿv Kiv

nq Zv‡K B›Uv‡dm e‡j|

 HMI t HMI Gi c~Y©bvg Human machine interface GwU Ggb GKwU wWfvBm ev

mdUIq¨vi hv e¨envi K‡i e¨enviKvixi †Kvb †gwk‡bi mv‡_ †hvMv‡hvM K‡i|

 HMI wZb ai‡bi h_vt-

(1) The pushbutton replacer,

(2) The data handler,

(3) The overseer



15.1-15.3 t ‡bUIqvK© ms‡hvM e¨e¯’v

 ‡bUIqvK©t wkíKviLvbvq †cÖvMÖv‡gej K‡›Uªvjvi, Kw¤úDUvi I †gwkb BZ¨vw`i g‡a¨

AvšÍtms‡hv‡Mi gva¨‡g †hvMv‡hvM I wbqš¿b e¨e¯’v‡K †bUIqvK© e‡j|

 ‡bUIqvK© ms‡hvM e¨e¯’vt

(1) ÷vi U‡cvjwR,

(2) evm U‡cvjwR,

(3) wis U‡cvjwR,

(4) nvBweªW U‡cvjwR



15.1-15.3 t ‡bUIqvK© ms‡hvM e¨e¯’v

 ÷vi t GB ms‡hv‡M Uvwg©bvj¸‡jv cÖ‡Z¨KwU mivmwi GKwU †K› ª̀xq Kw¤úDUv‡ii mv‡_ mshy³ _v‡K|

Uvwg©bvj¸‡jv mivmwi wb‡R‡`i g‡a¨ mshy³ n‡Z cv‡i bv| †K›`ªxq Kw¤úDUvi Gi gva¨‡g Uvwg©bvj¸‡j‡K

mshy³ K‡i|

 evm t GB ms‡hv‡M cÖ‡Z¨KwU Uvwg©bvj GKwU GKK K¨ve‡ji mv‡_ mshy³ _v‡K| GKwU Kw¤úDUvi Ab¨ GKwU

Kv¤úDUv‡i †g‡mR cvVv‡Z Pvq, ZLb GwU †g‡m‡Ri mv‡_ A¨v‡Wªm hy³ K‡i| jvBb wd« n‡j †g‡mRwU evm

jvB‡b ågb Ki‡Z _v‡K Ges cÖ‡Z¨K Kw¤úDUvi Zvi A¨v‡Wªm Av‡Q wK bv †PK K‡i|

 wis t GB ms‡hv‡M wis AvK…wZi GKwU Pjgvb K¨vej mKj Uvwg©bvj‡K mshy³ K‡i| †Uv‡Kb AvKv‡i WvUv

UªvÝwgU K‡i| wiwmfvi WvUv cÖnb K‡i †Uv‡Kb gy³ bv Kiv ch©šÍ Ab¨ †÷kb WvUv †cÖib Ki‡Z cvi‡e bv|



15.1-15.3 t ‡bUIqv‡K©i wZbwU †j‡fj

 B_vi‡bU ev Bbdi‡gkb †j‡fjt B_vi‡bU, WvUv I WvUv dvBj wewbg‡qi D‡Ï‡k¨ wcwm I †gBb‡d«g

Kw¤úDUvi ci¯úi mshy³ Kiv nq| wdb¨vbwkqvj, Bb‡fbUwi Ges †cÖvWvKkb WvUv Av`vb-cÖ`v‡bi Rb¨

e¨eüZ nq Ges wbav©wiZ mg‡q GwU MšÍ‡e¨ †cŠQv‡bvi wbðqZv †`q|

 K‡›Uªvj †j‡fjt GwU †bUIqv‡K©i ga¨ †j‡fj| GwU wcGjwm, mycvifvBRvwi Kw¤úDUvi, †cÖvMÖvwgs †÷kb Ges

GBPGgAvB †÷kb ci¯úi mshy³ K‡i| K‡›Uªvjv‡ii AvIZvaxb wbw ©̀ó wm‡÷‡gi Bbdi‡gkb cÖ`k©b K‡i Ges

Acv‡iUi‡K Ab/Ad UvB‡ci KgvÛ BbcyU Kivi my‡hvM cÖ`vb K‡i|

 wWfvBm †j‡fjt GB †j‡f‡j wWfvBmmg~n †hgb- †mÝi, wjwgU myBP, †gvUi BZ¨vw`‡K wcGjwm Gi mv‡_ hy³

K‡i| wWfvBmmg~‡K hy³ Kivi Rb¨ †bUIqvK© B›Uvi‡dm mvwK©U e¨envi Kiv nq|



Thanks


