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Xmco v̂ hÀ[\ 

]XnhnÂ \nìw hyXyØambn C¯hW sdKpteädn I½oj³ 

Xmco v̂ hÀ[\ AëhZn¨ncnç¶Xp \Ã e£Wambn IêXmw. 

2012se Xmco v̂ hÀ[\çtijw 2014epw hÀ[\hv e`yambXv sI Fkv 

C _n enanäUnë Bizmkambn amdnbn«psണ്ട¦nepw I½oj³ 

FSpç¶ Nne \ne]mSpIÄ കമ്പനിçw Poh\¡mÀçsaXncmé. 

sshZypXn hm§p¶Xnë `oaamb XpIbmé t_mÀUv sNehgnç¶Xv. 

CXp kwØm\¯nësam¯w KpWIcamhptമ്പmÄ B 

sNehpIÄ¡ëkcn¨pÅ XpI hIbnê¯mXXv ImemIme§fnÂ 

Dണ്ടmæ¶ \ãw hfÀ¯mt\ D]IcnçIbpÅq. I½ojë ap³മ്പnÂ 

sh¨ IWç {]Imcw 3000 tImSn cq]bpsS \ãamé t_mÀUv 

kaÀ¸n¨Xv F¶mÂ AëhZn¨ncnç¶Xv 1067 tImSn cq]am{Xhpw CXp 
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cണ്ടpw X½nepÅ hyXymkw \nI¯msX hêwtമ്പmÄ t_mÀUnë 

CXphscbpÅ sam¯w \ãw IqSnIqSn Xm§m\mhp¶Xnepw 

hfscb[nIambn hêw. 2003 apXÂ 2014 hsc I½ojëap³മ്പnÂ 

\evInb IWçIÄ ]cntim[n¨mÂ 10,000 tImSn cq]bne[nIw 

cq]bpsS \ãamé kaÀ¸n¨Xv G¶menXnÂ  sdKpteädn I½oj³  

AëhZn¨Xv 3000 tImSn cq]bnÂ Xmsg a{Xamé.  t_mÀUv kaÀ¸n¨ 

IW¡nÂ tXbvam\sNeshmgn¨v FÃmw Xs¶ t_mÀUnsâ 

`mK¯p\nìw sNehmbXmé. I½oj³ AëhZn¨nsÃ¦nÂ Cu XpI 

FhnsS \nìw e`n¡msX hcnIbpw kÀ¡mcnÂ \nìw e`nt¡ണ്ട 

k_vkoUn XpI e`n¡mXncnçIbpw sN¿ptമ്പmÄ t_mÀUnë ]pXnb 

]²XnIÄç thണ്ടn apXÂapS¡në km[n¡m¯ AhØbméÅXv. 

CXv Iണ്ടnsÃì sh¨n«v ImcyanÃ . 

Hmtcm hÀjhpw ]pXnb DåmZ\]²XnIÄ¡mbn \o¡n shíp¶Xv 

500 tImSnbnÂ Xmsg am{Xamé. DåmZ\sNehv Hê saKmhm«në 10 

tImSn cq]bmbn IW¡m¡nbmÂ 50 saKmhm«nëÅ XpI am{Xamé 

Isണ്ട¯p¶Xv F¶mÂ Hmtcm hÀjhpw 300 saKmhm«nsâ hÀ[\hv 

UnamânÂ Dണ്ടmætമ്പmÄ Bhiyw \ndthäphm³ Ignbm¯ AhØ 

F¡mehpw XpSêw. 

CXp Xs¶bmé {]kcWcwK¯pw hnXcWcwK¯papÅ 

AhØ. hnXcWcwK¯n\mbn BÀ G ]n Un BÀ ]n bpw BÀ Pn Pn 

hn ssh t]mepÅ ]²XnIfneqsS ^ണ്ടv e`yamhptമ്പmÄ 

{]kcWcwK v̄ tI{µ^ണ്ടpIsfmìw Xs¶ e`yamhp¶nÃ. 

ASnØm\ taJeIfnse hfÀNbnÃmsX D]t`màm¡fpsS 

F®¯nepÅ hfÀ¨sImണ്ടv \apçണ്ടmthണ്ട km[yXIÄ 

CÃmsXbmæì. D]t`màm¡fpsS hfÀ¨¡ëkcn¨v sshZypXn 

DåmZ\ {]kcW hnXcW irwJeIfpsS hfÀ¨ A\nhmcyamé. 

AXnëÅ ^ണ്ടv e`yamhWsa¦nÂ \ãanÃmsX hyhkmbw 

\S¯phm³ km[yamhWw. 

]pd¯p\nìw sshZypXn hm§p¶XnëÅ sam¯w sNehnÂ 1000 

tImSnbpsS A[nI_m[yXbmé Hmtcm hÀjhpw IqSn hê¶Xv. CXp 
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æd¨mÂ temUv sjÍnwKpw ]hÀ I«pw thണ്ടn hêsa¶ Imcyw 

Adnbm¯hcmêw tIcf¡cbnenÃ. F¶n«pw DåmZ\taJebnepw 

{]kcWtaJebnepw hnXcWtaJebnepw hê¶ sNehv 

ædíphm\mé Bhiys¸Sp¶Xv. Cu Hmtcm taJebnepw A©p 

tImSnbnÂ Xmsgbmé sNehv hê¶Xv. ]pd¯v\nìw sshZypXn 

hm§p¶Xns\ At]£n¨v CXnë thണ്ടn hê¶ sNehv hfsc 

ædhmé. Cu taJeIfnse sNehv Imcyambn æd¨mÂ 

Aä¡ä¸WnIÄ {InXyambn \S¡msX hcnIbpw DåmZ\¯nepw 

{]kcW¯nepw hnXcW¯nepw XSÊ§Â t\cnSpIbpw CXp aqew 

IqSpXÂ sshZypXn ]pd¯p \nìw hmt§ണ്ട AhØ 

kwPmXamæIbpw sN¿pw. 

sshZypXn t_mÀUnÂ hê¶ sNehv I½oj³ \nI¯msX 

hêtമ്പmÄ s]³j³ ^ണ്ടnte¡v XpIbnSm³ t_mÀUnë km[n¡msX 

hcnIbpw Kymcണ്ടn \evInb kÀ¡mdnsâ ap³മ്പnÂ Bhiys¸tSണ്ട 

ØnXnbpapണ്ടmæw. 

sI Fkv BÀ Sn kn bpsS AhØ \½Ä 

Iണ്ടps¡mണ്ടncnçIbmé \½psS AhØbpw \msf CXmhnsÃ¶v 

Dd¸n¡m\mhnÃ. tImSXnt¸mepw sI Fkv BÀ Sn kn 

s]mXpP\tkh\w \S¯p¶nsÃ¶mé A`n{]mbw {]ISn¸n¨Xv. 

\ã¯nÂ \nìw \ã¯nte¡v HmSn IbdnbmÂ 

\½sfædn¨pw tImSXn C¯c¯nÂ Xs¶bmé A`n{]mb{]IS\w 

\S¯phm³ km[yX. kzImcykwcw`IÀ F¯nIgnªmÂ 

s]mXptaJe Øm]\¯nsâ Bhiyw CÃmsX hcnIbpw sN¿pw. 

2012 se Xmcn v̂ hÀ[\ bneqsS {]Xn hÀjw 2500 tImSn cq]bpsS 

dh\| hêam\w IqSnbn«pw 2014 F¯nbt¸mÄ \ãw 3000 

tImSnbnse¯nb IYbmé \ap¡v ap¶nepÅXv. 

]pXnb  ]²XnIsfmìw hcm¯nSt¯mfw Imew Cu {]hWX 

hÀ[nçhm³ am{Xsa km[yXbpÅq. 

sshZypXn t_mÀUv F¶ Iമ്പ\nsb sRê¡n sRê¡n 

sImÃêsXì am{Xw At]£nçì. 
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 Hä-b-Sn¡v Fgp-]Xv 

“Hä-b-Sn¡v Gsg-®s¯ X«n-”sb-¶v Hcp Ime¯v Hcp Nmb-¡-S-¡m-

c³ hockyw ]dª IY \½-sf-Ãm-hcpw tI«n-cn-¡pw. CXnÂ F®w 

F¶Xv Cu¨-I-sf-bmWv F¶v IYm-́ y-̄ nÂ Ad-nbp-t¼mÄ BImwj 

t]mbn FÃm-hÀ¡pw Nncn-¡m³ hI-bmbn F¶-XmWv Gsd ck-I-cw. 

\ap¡v sI.-F-kv.C._n.bnte¡v hcmw. ChnsS Hcp Hm^o-kÀ 

kwL-S\ sI.-F-kv.-C.-_n.-bnse Fgp-]Xv iX-am\w F©n-\o-bÀamÀ 

X§-fpsS kwL-S\mw-K-§-fm-sW¶v \nc-́ cw {]Jym-]\w \S¯n Duäw 

sImÅp-¶p. kzX{´ Npa-Xe-IÄ, km[-\-km-a-{Kn-I-fpsS _m²y-X, 

sshZypXn {]hmlw XS-Ê-an-ÃmsX \ne-\nÀ¯p-¶-Xn-\m-bpÅ tPmen 

kz`m-h-̄ nse {]tXy-I-X-IÄ GXp ka-b¯pw tPmen-Ø-e¯v 

F¯m³ Dt±-in-¡-s -̧«n-«p-Å-hÀ F¶ ^oÂUv F©n-\o-bÀamÀ¡v an\n-

Ìo-cn-bÂ (Kp-a-kvX) Hm^o-kÀamscbt]-£n¨v i¼-f-L-S-\-bnÂ ap³Xq-

¡-ap-ണ്ടm-I-Ww F¶v Bsc-¦nepw Bibw {]I-Sn-̧ n-̈ mÂ “Imä-Kdn 

hmZw” þ “Imä-Kdn hmZw” F¶v Cu kwL-S\ ImS-S¨v shSn hbv¡pw. 

F{X at\m-l-c-amb Cc-«-̄ m¸v !  

tPmen-̀ mcw IqSp-X-epÅ, kabw ¢n]vX-a-Ãm¯ F©n-\o-bÀam-sc-

sbÃmw Hm^o-kÀ F¶ Hma-\-t¸cv \ÂIn an\n-Ìo-cn-bn-ep-Im-tcm-sSm-

¸tam AXnepw Ipdthm i¼-f-¯nt\ AÀl-X-bpÅq F¶mWv Cu 

kwL-S\ ]Tn-̧ n-¡p-¶-Xv. adn¨v Nn´n-¡p-¶Xp Xs¶ Imä-Kdn hmZ-am-

sW¶v ChÀ BhÀ¯n¨v hyà-am-¡p-¶p. 

C\n {]tam-jsâ Imcy-sa-Sp-¡mw. Ce-Iv{Sn-¡Â hn`m-K-¯nÂ 

hnZym-̀ ymk tbmKy-Xbpw kÀÆokv ko\n-tbm-dn-änbpw IqSp-X-epÅ 

Akn-Ìâv F©n-\o-bÀamsc adn-I-S¶v CXp cണ്ടpw Ipd-ª-hÀ¡v {]tam-

j³ D¯-c-hm-¡p-¶-Xn\v ChÀ tIzm« {]tam-j-s\-¡p-dn¨v sXämb hnh-c-

§Ä {]N-cn-̧ n-̈ p. Ct¸mÄ t_mÀUv ]pXnb XkvXnI krjvSn-¡Â, 

XkvXnI upgradation, Hgn-hp-h¶ XkvXn-I-Ifn-te¡v {]tam-j³ F¶v 

apt¶m«v t]mIm-s\m-cp-§p-t¼mÄ Imä-K-dn¡v AXo-X-ambn IcnbÀ 

Ìmtá-j³ {]iv\w ]cn-l-cn-¡-W-sa¶v ChÀ Bh-iy-s -̧Sp-¶p. Dt±iw 

{]Xy-£-̄ nÂ \Ã-Xp-X-s¶-sb¶v tXm¶pw. F¶mÂ `qan-tbmfw £an¨ 

Akn-Ìâv F©n-\o-bÀamsc C\nbpw Im¯n-cn¡q F¶v sImª\w 

Ip¯p-I-bm-Wn-hÀ. 

A§s\ Hä-b-Sn¡v Fgp-]-Xn-t\bpw ]änt¨sb¶p ]d-bmsX ]d-bp-

¶-h-cmWv Cu kwL-S-\-¡mÀ. Fgp-]Xv F®-aÃ Fgp-]Xv iX-am-\-am-

sW-t¶mÀ¡-Ww. 
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{]nb Fgp-]Xv iX-am-\-¡m-cmb F©n-\o-bÀ ktlm-Z-c³amsc: 

1. “Nnesc FÃm-¡m-e¯pw I_-fn-¸n¡mw” 

2. “FÃm-h-tcbpw Nne- Im-e-t¯¡v I_-fn-̧ n¡mw” 

3. “FÃm-h-tcbpw FÃm-¡m-e¯pw I_-fn-¸n-¡m-\m-hn-Ã.” 

taÂ¸d-ª-h-bnÂ (1) se “Nne”XnemsWm AtXm (2) se 

“Nne”XnemsWm \½Ä F¶v Kl-\-ambn Nn´n-¡p-I  

 

KpcpPn 

 

 kvs]jÂ Uyq«n Ae-h³kv 

 

sI. Fkv. C. t_mÀUnÂ tPmen sN¿p¶ hnhn[ XkvXn-I--IfnÂs¸«-

hÀ¡v \ÂIp¶ sam¯ i¼-f-̄ nse Hcp LSIw am{X-amWv kvs]jÂ 

Uyq«n Ae-h³kv. CXv Ce-Iv{Sn-¡Â hn`mKw ^oÂUv F©n-\o-bÀamÀ¡pw 

^oÂUv Poh-\-¡mÀ¡pw am{Xw t_mÀUv \ÂIp¶ Ae-h³kmWv. ^oÂUv 

F©n-\o-bÀ F¶p ]d-bp-t¼mÄ ASn-b-́ nc kz`m-h-apÅ tPm-en-I-fnÂ 

GÀs -̧Sp-¶-hÀ þAXm-bXv sshZypXn {]hmlw \ne-bv¡m-Xn-cn-¡m³ Znh-k-

¯nsâ GXp bma-̄ nepw ]Wn-sb-Sp-¡m³ _m²y-ØÀ, sshZypXn XS-Ê-ap- 
ണ്ടm-bmÂ ^oÂUp-ambn t\cn«v _Ô-s¸«v ]p\:Øm]n-¡m-\pÅ \S-]Sn DS-

\Sn XpS-§m³ Dt±-in-¡-s -̧«n-«p-Å-hÀ C -̄c-̄ nÂ GXv ka-b¯pw ChÀ 

tkh-\-k-¶-²-cm-bn-cn-¡-W-sa¶v t_mÀUv {]Xo-£n-¡p-¶p.  

t_mÀUnsâ Hm^okv ka-b-amb 10am apXÂ 5pm hsc an\n-kdvdo-

cn-bÂ Hm^o-kÀamÀ¡pw Hm^okv F©n-\o-bÀamÀ¡pw H¸w ssZ\w-Zn\ 

(Routine) tPmen-IÄ \nÀÆ-ln-¡p-Ibpw AXn\p ]pd-sa-bpÅ ka-

b¯pw AXym-hiy L«-§-fnÂ tPmen-Ø-e-s¯¯n Imcy-§Ä \nb-

{´W hnt[-b-am-¡m³ bXv\n-¡p-¶-Xn\v \ÂIp¶ XpI-bmWv 

kvs]jÂ Uyq«n Ae-h³kv. F¶mÂ C¯-c-̄ nÂ A[nIka-b- tPm-

en-IÄ ^oÂUnse hnhn[ hn`m-K-§-fnÂ hyXy-kvX-am-sW¶v IW-¡n-

se-Sp-¡msX Cu Ae-h³kv \ma-am-{X-ambn hÀ²n-̧ n¨p t]mcp-¶p 

F¶XmWv CXp-h-sc-bpÅ i¼f DS-¼-Sn-I-fn-se-Ãm-apÅ Gähpw henb 

A]m-I-X.  

Xmsg ]d-bp¶ Nne DZm-l-c-W-§-fnÂ CXp hyà-am-Ip-¶-Xm-Wv. 

P\-td-j³ hn`m-K-̄ nÂ 780MW Øm]nX tijnbpw {]hÀ¯\ kÖ-

am¡n \nÀ¯m³ _m²y-Ø-cmb sabnâ-\³kv F©n-\o-bÀamÀ¡pw (P\-
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td-äÀ, {Sm³kvt^mÀaÀ, hm«À Iണ്ട-£³, SÀss_³, 220KV kzn¨-vbmÀUv 

apX-em-b-h) shdpw 1.25MW ]cn-]m-en-¡p¶ ]o¨n-bnse sabnâ-\³kv 

F©n-\o-bÀ¡pw Htc XpI-bmWv \ne-hnÂ kvs]jÂ Uyq«n Ae-h³kv. 

{Sm³kvan-j³ hn`m-K-̄ nÂ amS-¡-̄ d 400KV kºv tÌj-\nse 

sabnâ-\³kv F©n-\o-bÀ¡pw sNdnb 66KV h«n-bqÀ¡mhv kºv 

tÌj-\nse sabnâ-\³kv F©n-\o-bÀ¡pw Htc XpI-bmWv kvs]jÂ 

Uyq«n Ae-h³kv. {Sm³kvan-j-\nepw P\-td-j-\nepw Htc-t]mse 

{]hÀ¯n-¡p¶ dnte, aoäÀ sSÌnw-Kv, I½yq-Wn-t¡-j³, E.H.T. sse³ 

sabnâ-\³kv, CXymZn hn`m-K-¡mÀ¡pw CtX XpI Xs¶-bm-Wv.  

hnX-cW hn`m-K-̄ nÂ Ce-Iv{Sn-¡Â sk£³ Hm^o-kp-I-fnse 

Akn-Ìâv F©n-\o-bÀamÀ¡v A[n-Imc `q]-cn-[n-bnse IW-IvSUv 

temUv AsÃ-¦nÂ ]cn-]m-en-t¡ണ്ട HT, LT sse\p-I-fpsS \ofw F¶-

sXm¶pw IW-¡n-se-Sp-¡msX 500 cq] F¶v \nÝ-bn¨p h¨n-«pണ്ട-v. aäp 

kam\ XkvXn-I-ImÀ¡v Ae-h³kv 320 cq]bpw DbÀ¶ XkvXn-I-bn-

epÅ Akn-Ìâv FIvkn-Iyq-«ohv F©n-\o-bÀamÀ¡v 345 cq]bpw temUv 

sUkv]m-̈ v, 400KV kºv tÌj³, sSIv\n-¡Â skÂ CXymZn AXn 

\nÀ®m-bI XkvXn-I-I-fnÂ Ccn-¡p¶ FIvkn-Iyq-«ohv F©n-\n-

bÀamÀ¡pÅ kvs]jÂ Uyq«n Ae-h³kv Ce-Iv{Sn-¡Â sk£-\nse 

Akn-Ìâv F©n-\n-bÀ¡p-Å-Xn-t\-¡mÄ Ipd-hmWv þ þþ 395 cq]. 

taÂ -̧dª A]m-I-X-IÄ ]cn-l-cn-¡m³ Xmsg kqNn-̧ n-¡p¶ Xc-

¯nÂ kvs]jyÂ Uyq«n Ae-h³kv ]cn-jv¡-cn-¡-Ww. 

1) Generation/Transmission Stations Â Rs. 10 x MVA handled 

F¶Xv AE ¡pw  

MVA  
Rs. 6 x MVA handled F¶Xv AEE¡pw  

MVA 
2) Generating / Transmission stations under construction Rs. 5 x 

capacity in MVA planned F¶Xv  

MVA AE ¡pw AEE ¡pw 

3) Line Maintenance (Transmission) Â  

Rs. 20 x Length of lines in km maintained  
KM F¶Xv AE ¡pw 

Rs. 10 x length of lines in km maintained  
KM F¶Xv AEE ¡pw 
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3) Relay/Meter Testing/TMR/PET/APTS 
Rs.30 x Equipments for inspection and certification  
Equipment (relay/Energy meter/transformer other power equipments) 
F¶Xv AE ¡pw AEE ¡pw 

4) Electrical Section 
Rs.5 x Length of lines in KM maintained for AE  
KM 
Rs.2 x Length of lines in KM maintained for AEE  
KM 
AsÃ-¦nÂ 

b) Rs. 50 x MVA handled (for AE) 
MVA Rs. 20 x MVA handled (for AEE) 
MVA  
kvs]jyÂ Uyq«n Ae-h³kv Ipd-ªXv 500 cq] Bbpw IqSn-bXv 

taÂ -̧dª {]Im-chpw C\n-bpÅ i¼-f-¡-cm-dp-I-fn-se-¦nepw \nP-̧ -Sp-

-̄Ww. P\-td-änwKv tÌj-\p-I-fnepw {Sm³kvan-j³ tÌj-\p-I-fnepw 

F©n-\n-bÀamÀ¡v tPmen sN¿m³ {]tNm-Z-\-am-IWw Cu Ae-h³kv. 

X§-fpsS tPmen-`m-c-̄ nsâ Hcwiw t]mepw tPmen-`m-c-an-Ãm¯ ka³am-

cm-¡-s¸« an\n-Ìo-cn-bÂ Hm^o-kÀ, Hm^okv F©n-\n-bÀamÀ F¶n-hÀ 

\ne-hnÂ X§-tf-¡mÄ DbÀ¶ sam¯ i¼fw ssI¸-äp¶ AhØm-hn-

tijw Ch-cpsS at\m-hocyw sISp-̄ p-¶-Xm-Wv.  

 

 

 

 

 

 

 

 

3 WATER CONDUCTING SYSTEM 

1. AJITH P T, Assistant Engineer, Electrical Section, Kolathur, Malappuram 

2. RETHEESH NARAYANAN, Assistant Engineer, 110KV substation Pazhayangadi 

3. SHINE SEBASTIAN, Assistant Engineer, Generation Subdivision, Kallarkutty. 
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Fig 3.1 Hydro electric stations and dams in muthirapuzha river stream 
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Fig 3.2 water conducting system of neriamangalam power station 

 

3.1.1 Water conducting system 

The water conducting system for Neriamangalam hydro power station divided to three parts. 

3.1.1.1 The intake and tunnel 

The intake at Kallarkutty dam can be closed with the intake shutter and emergency shutter. The intake 

shutter can be operated only after keeping the emergency shutter in position to reduce the water pressure. 

The intake is protected with trash rack to block all heavy materials from entering to the tunnel. The tunnel 

has a finished cross section of 12.08M2 (dia 3.96M) and a length of 3395.78M. The tunnel air release vent 

is located just after the tunnel intake near by the dam. 

  

3.1.1.2 Surge shaft and LPP line 

The tunnel ends at the surge shaft at a level of 412.93M. The bottom dia of the surge tank is 9.14M and 

the top dia is 13.72M. The total depth of the shaft is 61.57M and the maximum positive surge is 15.85M. A 

low pressure pipe line (LPP) starts from the surge shaft and end at the valve house with one direct line to 

unit 3 and two side openings to unit 1 and unit 2. A new “Y” piece is added for the Neriamangalam 

extension Scheme. The length of the LPP line is 101M and the dia is 3.35M. 

 3.1.1.3 Valve house and HPP line 
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At the end of LPP line the three sections fitted with three butterfly valves with dia of 1.6M. These automatic 

self closing valves are made by Neyrpic, France equipped with hydraulic opening system with hand pump 

and motor pump. The counter weight attached to the valve mechanism will keep the valve in ready to 

close condition. The operating servomotor will work as a damping system for slow closing of the valve. 

Each butterfly valve is attached with a bypass valve. The filling of the penstock is carried out by slow 

opening of the bypass valve and there is an air bleed valve to release the air from the penstock. There is 

an automatic air inlet valve to protect the penstock from vacuum during the draining of the penstock. A 

velocity sensing instrument is attached to the closing mechanism to shutdown the valve during the heavy 

flow of water due to any breaking or bursting of the penstock. The three high pressure pipe lines from the 

butterfly valves with a length of 437.69 meters connected to the main inlet valve at the power house. The 

maximum shell thickness is 20 mm and internal dia is 1.6M. To protect the penstock from thermal 

expansion, expansion joints are provided to each anchoring points. 

2 WORKING OF FRANCIS TURBINE 

 

 

 Fig 4.1 Francis turbine   

 

 4.1 Turbine 
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 The hydraulic turbine is a mechanical device that converts the potential energy contained in an 

elevated body of water into rotational mechanical energy. Francis runners are reaction type turbines. 

Reaction turbines operate with their runners fully flooded and develop torque because of the reaction of 

water pressure against runner blades. As the water flows through the runner, a series of curved vanes on 

the runner deflects the flow. This deflection creates a dynamic force on the vanes, and this force causes 

the runner to rotate. 

The hydraulic turbine forms the mechanical heart of a hydroelectric generating station. The Francis 

type turbine is made up of various components and accessories. Each component and accessory has a 

particular function to insure the proper operation, maximise the performance or protect the turbine. These 

components are used to provide proper flow of water, to maintain peak efficiency, to transmit load or 

power and protect the installation in whole or in part. Francis turbines are used for medium range heads, 

from 30 to 200 meters. The hydraulic turbine installed at the Neriamangalam Generating station is a single 

vertical runner Francis type turbine. The shaft or axis of a reaction turbine may be vertical, horizontal or 

inclined. When the shaft is vertical and the runner rotate in a horizontal plane, the turbine is called vertical 

turbine. The vertical unit is the most common configuration. The maximum head of Neriamangalam 

Francis turbine is 198 meters and the nominal head is 192 meters. 

4.1.1 Spiral Case 

 The Spiral case is a spiral shaped casting steel pipe that evenly distributes water around the 

runner and transmits its hydro static force to the surrounding civil works. It is an extension of the penstock 

that wraps around the runner circumference in progressively smaller diameters. The stay ring located at 

the centre of the spiral case, consists of annular ring connected by a number of stay vanes. The complete 

assembly is cast to the scroll case providing structural continuity and strength while guiding the water as it 

enters the runner. The stay rings also serve to support the wicket gate head cover. The clearance 

between the head cover and the runner band is extremely small so as to insure maximum runner 

efficiency by minimising leakage. 

 The stay vanes or fixed guide vanes welded between the annular stay rings, the stay vanes are the 

structural components that provides rigidity to the stay ring. The stay vanes are fixed streamlined 

components used to direct the water flow to the wicket gates in order to maximise the efficiency. Hydraulic 

design considerations determine the height of the stay ring opening at the inner diameter and the shape of 

the vanes. The intent is to direct the flow from its proximity tangential path into a more radial direction as it 

passes from the spiral case and approaches the runner through the wicket gates. For Neriamangalam 

Hydro turbine the numbers of fixed guide vanes (stay vanes) are ten and guide vanes are twenty. 

4.1.2 Wicket Gate system 
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 Located downstream of the stay vane ring, the wicket gate system is made up of rotating 

streamlined elements, the wicket gates or moving guide vanes and of a wicket gate operating mechanism. 

In the event of an emergency shutdown, a fail-safe mechanism completely closes the wicket gates, 

stopping the water flow to the runner almost completely. The water flow stopping eliminates the driving 

torque and bringing the unit to stop. The rate of closing of wicket gate is controlled to limit the water 

pressure build up in the penstock within its design limits. The rate of opening is also restricted in order to 

limit the water pressure build up reduction in the penstock within its design limits. During the initial start up 

period, these rates will be adjusted according to the site conditions. The opening and closing speed is 

limited with the governor settings.  

4.1.3 Wicket gates 

 The wicket gates are rotating streamlined elements. They are arranged circumferentially on the 

inside of the stay ring and are guided by bushings in the head cover and discharge ring. The stems of the 

head cover side are longer in order to attach the link liver mechanism controlling the wicket gates position 

and rotation. The primary function of the wicket gates or guide vanes is to control and direct the flow of 

water to the turbine runner. When tightly pressed against one another, they will stop the flow almost 

completely. However, the lateral clearances, although minimal, do allow some leakage. Each wicket gate 

hydraulic profile is fabricated with precision to provide the best possible seal at the gate-to-gate contact 

surface.  A breakable link liver assembly protects the wicket gates from torsion breakage. In the event that 

foreign objects impair movement of a wicket gate, the safety link will shear off, eliminating torsion forces 

on the gate and preventing the breaking of the wicket gate. However, the protective device permits the 

normal operation of the remaining wicket gates. 

4.1.3.1 Wicket gate operating mechanism 

 Wicket gate position is changed by rotating the operating ring, which is linked to the wicket gates 

stems by a link liver mechanism. One double acting hydraulic cylinder serve as a servomotor for opening, 

closing and maintaining the wicket gates position. The piston rods linear displacement generates an 

operating ring rotating movement which transmits its movement to every wicket stem by the way of the 

link-liver mechanism. 

Continued..... 

WIND POWER 

                                      By K.DINESH, AEE, Erection sub division, chimmony 
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TYPE OF WIND ENERGY CONVERSION DEVICES 

Wind energy conversion devices can be broadly categorized into two types according to their axis 

alignment 

Horizontal axis wind turbine can be further divided into three type. 

 

 

1. Dutch type grain grinder wind mills 
2. Multi blade water-pumping wind mills. 

                3.   High –speed propeller-type wind machine 

The HAWT that are used today for electrical power generation do not operate on thrust force. They 

depend mainly on the aero dynamic forces that develop when wind flows around a blade of aerofoil 

design. 

To understand how a modern electricity producing wind turbine operates, 

Let us first take a look at how an aerofoil works. Suppose an aerofoil- say an aeroplane wing- is moving in 

a steam of wind as shown fig. 

The wind stream at the top of the aerofoil has to traverse a longer path than that at the bottom, leading to 

a difference in velocities. This gives rise to a difference in pressure from which a lift force results 

(Bernouli’s principles) there is of course another force that tries to push the aerofoil back in the direction of 

the wind. This is called drag force. The aggregate force on the aerofoil is then determined by the resultant 

of there two force. (fig) 
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The force are determined by the wind speed as seen by the aerofoil called relative wind. 
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  This is given by the vector summation of the wind velocity and negative of the aerofoil velocity. 

The lift FL is perpendicular to the relative wind velocity and Fd is parallel to relative velocity the magnitude 

of these two forces will also be proportional to that of the relative wind.(fig) 

 From Fig that the lift force Fl and Fd having opposing components along the direction of motion. If the lift 

force dominates the drags, there will be a resultant force along the direction of motion, giving a positive 

push to it.  In fact, this is the force that creates the torque in the modern wind turbine. The blades are of 

aerofoil section, which move along positive steam of wind. They are so alinged that drag force is 

minimized and FL maximize and this gives the blades a net positive torque.  

 

 

 

A wind Electric generator consists of the following. 

1.Wind Turbine 

2. Gear box 

3. Induction generator 
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4. Hydraulic and pitch control system 

5. Nacelle and top control unit. 

6. Yaw System 

7. Remote control unit 

8. Other accessories (tower, cable, capacitor, circuit breaker) 

Some important functions are mentioned here 

1. YAW CONTROL 
The control orients the turbine continuously along the direction of wind flow. For this teeth wheel 

and yaw motor are used. 

 

2. Control Strategy 
The control strategy on the type of electrical power generating system used and can be divided 

into two basic categories. 

a) The constant- speed generation scheme 
b) The variable – speed generation scheme 
The constant speed generation scheme is necessary if the electrical system involves a grid –  

connected synchronous generation. In case of grid connected squirrel- cage induction generations, 

the allowable range is of speed variation is very small, requiring an almost constant rotational 

speed. 

3.  The use of brakes  
In the event of load tripping or accidental disconnection of the electrical load, the rotor speed may 

increase dangerously. This may even lead to the mechanical destruction of the rotor. Moreover, at 

very high wind speeds, the electrical power through put has to be Kept within limits to protect the 

generator and the power electronic converter. This can be done by reducing the rotational speed. 

However, this speed control cannot be achieved by power electronic control because that would 

call for an increase in the electrical power output. 

         In these situation it is advisable to use brakes. Either an eddy-current or a mechanical brake 

(or a combination of these) is also necessary for stalling these turbine in gusty winds. 

Continued.... 
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