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D¯c tIcf¯në¯cw ImWWw 

kwØm\¯nsâ hS¡³ taJe sshZypXnbpsS Imcy¯nÂ 

{][m\ambpw B{ibnç¶Xp amS¡¯d k_vtÌjs\bmé. ChnsS 

\nìw hSt¡m«pÅ sseëItfsX¦nepw XIcmdmbmÂ Idâv CÃm¯ 

AhØbmé t\cntSÙnhê¶Xv. CXv hfsc ]cnXm]Icamé. 

temI_m¦nsâ klmbt¯msS amS¡¯d k_vtÌjt¶mSv 

Aë_Ôambn h¶ sseëIfÃmsX ]pXnb sseëIsfmìw Xs¶ 

hcm¯Xmé {]iv\¯nsâ ImXÂ  

hS¡³ tIcf¯nte¡v sshZypXn F¯nç¶Xn\mbn IÀWmSIbnÂ 

\nìw h\¯nëÅneqsS hê¶ Hê sseëw amS¡¯dbnÂ \nìw 

Acot¡mSv hgn hê¶ sseëw am{XaméÅXv. CXp IqSmsX I¡bw 

]hÀluknÂ \nìapÅ sshZypXnbpw. km[mcW Znhk§fnÂ Cu 
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sshZypXn XnIbpsa¦nepw hntijZnhk§fnepw XIcmdpIÄ 

kw`hnçt_mgpw Cê«nte¡v hngp¶ ImgvNbméÅXv . Cu AhØ 

amänsbSpt¡ÙXv sshZypXn t_mÀUv F¶ I \nbpsS 

D¯chmZn¯amé. 

IÀWmSIbnÂ \nìw h\¯nëÅneqsS hê¶ sse\në apgph³ 

tijnbpw D]tbmKn¡m³ km[n¡m¯ AhØbpamé. I¡bw 

]hÀluknÂ \nìw DÙmç¶ sshZypXn apgph\mbpw 

D]tbmKn¡mëÅ sseëIÄ hSIcbnte¡v CÃm¯Xp sImÙv 

I¡bw ]hÀluknsâ apgph³ tijnbpw D]tbmKn¡m³ 

Ignbp¶nÃ. 

hSt¡m«pÅ sshZypXnbpsS {]iv\w ]cnlcn¡Wsa¦nÂ 

tImgnt¡mt«ív Dt±in¨pÅ 400 sI hn sse³ hcWw. Ct¸mgs¯ 

\S]Sn{Ia§Ä IÙv s]s«¶v Cu sse³ {]Xo£nçhm³ Ignbp¶ 

kmlNcyw Dcn¯ncnªv h¶n«nÃ. 

CXp IqSmsX IÀWmSIbnse ]p¯qÀ F¶ Øe¯p\nìw Hê 220 

sI hn sse³ hençhm³ BtemN\ \S¯nbnês¶¦nepw AXnsâ 

Nnehv hlnç¶ Imcy¯nÂ tIcfhpw IÀWmSIbpw X½nepÅ 

XÀ¡w ImcWw BtemN\ Xs¶ apS§nb a«mé. Cu 

sse\ns\çdns¨¦nepw Kuchambn Nn´n¨v \S¸nem¡nbmÂ 

ImkÀtKmUv PnÃs¡¦nepw klmbIcamb kwhn[m\w \nehnÂ 

hcm³ CSbmçsaìÅXmé kXyw. 

Nota\nbnÂ cÙmbncw saKmhm«nsâ ]²Xnsb¶v kz]v\w ImWm³ 

XpS§nbn«v Imetasdbmsb¦nepw Hê ]²Xnbpw ]¨  ]nSn¨n«nÃ . 

Ahkm\w 500 saKmhm«nsâ s]äv tIm¡v ]²Xn AhnsSbmé 

hê¶sX¶v tI«nês¶¦nepw AXpw Ct¸mÄ tIÄ¡m\nÃ. 

Nota\nbnÂ Iev¡cnsb ædn¨v Nn´n¨v hmXI¯nse¯nbt¸mÄ 

hmXIss]¸v sse\nepS¡n ]²Xn Xs¶ Ct¸mÄ tIÄ¡mXmbn. 

Ahkm\w AhnsS kutcmÀÖ]²Xn hêsa¶v tIÄçìsÙ¦nepw 

AXnsâ `mhnbpw F´mhpsa¶v IÙdnbWw. 



 

3 

 

tIcf¯nÂ GsX¦nepw Xc¯nÂ sshZypXn \nb{´Ww thÙn 

h¶mÂ Gähpw BZyw _m[nç¶Xv hS¡³ taJesbbmé. 

aWn¡qdpItfmfw sshZypXn XSÊw Aë`hnt¡Ùn hêìÙv 

AhnSps¯ P\§Ä¡v.  CXp ]cnlcn¡mëÅ ]²XnIÄ F{Xbpw 

thK¯nÂ \S¸mçI F¶Xv am{Xamé t]mwhgn. 

REPORT OF UNIT MEETING HELD ON September 16TH 

 

Meeting started with a silent prayer with Chairman Er. T.A. Kuriakose on chair. 

He explained about new developments in KSEB Ltd after the last unit meeting. He 

talked about the meeting on september 18
th

 regarding amendment in Electricity ACT 2003 

released by Ministry of power and urged everyone to join the movement as it will affect the 

functions of power industry. He addressed Engineers day celebration with a short story on 

Sir. Visvesaraya(Er.) and his experience of being an engineer. 

Minutes of Last Unit meeting on August 30
th

 was presented by unit secretary. 

Er. Jagathy narrated about Amendment in EA 2003. Er. Suresh talked on newly inaugurated 

power station of KSEB Ltd (2.5MWx3) at Vilangad. Er. Abdu (Retd Dy.CE) talked on 

Meenvellam project and his experience as an Engineer. He urged Engineers to improve our 

system – (Neutral to Ground Voltage and changing of Faulty meters etc). He talked about 

the success of 100
th

 meeting of retired engineer’s forum and new group leaders for the 12 

member committee are selected as Er. Mimtha John, Er. Jolly Paul( For Coordinating 

Exe.Ers) and Er.Jiji Francis. 

We have took a lot from all the attendees and presented a gift to the winner Er. C.K. 

Peethambaran (Retd). Er. Joy(retd) and Er.Joshy talked on Engineer’s Day and Er.H Suresh 

urged everyone to pay Rs 1000 for Unit Fund as agreed by unit. 

Er. Job reminded that the next CEC meeting is at Thrissur and November month seminar on 

Solar Energy. He talked about diary collection and requested Er.Thomas to join the Diary 

committee. Er.M.Haridas shared his experience as an Engineer. Er. Thomas conveyed his 

gratitude on transfer to Thrissur by Engineers Association. Er. Yasspal introduced himself 

to the unit members. Er. Kuriakose concluded the meeting by talking on developments in 

transmission sector and new DC line proposal to Madakathara.   

        Secretary, Thrissur Unit, KSEBEA 
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Study on NPSH of NPS Continuation… 

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. 

5 NET HEAD ACROSS A REACTION TURBINE AND PURPOSE OF 

PROVIDING A DRAFT TUBE 

 

The effective head across any turbine is the difference between the head at inlet to the machine and the 

head at outlet from it. A reaction turbine always runs completely filled with the working fluid. The tube that 

connects the end of the runner to the tail race is known as a draft tube and should completely fill with the 

working fluid flowing through it. The kinetic energy of the fluid finally discharged into the tail race is wasted. 

A draft tube is made divergent so as to reduce the velocity at outlet to a minimum. Therefore a draft 

tube is basically a diffuser and should be designed properly with the angle between the walls of the tube to 

be limited to about 8 degree so as to prevent the flow separation from the wall and to reduce 

accordingly the loss of energy in the tube. Figure D.1 shows a flow diagram from the reservoir via a 

reaction turbine to the tail race. 

The total head at the entrance to the turbine can be found out by applying the Bernoulli's equation 

between the free surface of the reservoir and the inlet to the turbine as 

 

(

D.1) 

o

r, 
 

(

D.2) 

 

where is the head lost due to friction in the pipeline connecting the reservoir and the turbine. Since the 

draft tube is a part of the turbine, the net head across the turbine, for the conversion of mechanical work, is 

the difference of total head at inlet to the machine and the total head at discharge from the draft tube at tail 

race and is shown as H in Figure D.1 
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Figure D.1 Head across a reaction turbine 

 

Therefore, H = total head at inlet to machine (1) - total head at discharge (3)  

 

(

D.3) 

 

(

D.4) 

 

The pressures are defined in terms of their values above the atmospheric pressure. Section 2 and 3 in 

Figure D.1 represent the exits from the runner and the draft tube respectively. If the losses in the draft tube 

are neglected, then the total head at 2 becomes equal to that at 3. Therefore, the net head across the 

machine is either or . Applying the Bernoull's equation between 2 and 3 in 

consideration of flow, without losses, through the draft tube, we can write.  

 

 

(

D.5) 
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Since , both the terms in the bracket are positive and hence is always negative, 
which implies that the static pressure at the outlet of the runner is always below the atmospheric 
pressure. Equation (D.1) also shows that the value of the suction pressure at runner outlet 

depends on z, the height of the runner above the tail race and , the decrease in 

kinetic energy of the fluid in the draft tube. The value of this minimum pressure should never 
fall below the vapour pressure of the liquid at its operating temperature to avoid the problem of 
cavitation. Therefore, we fine that the incorporation of a draft tube allows the turbine runner to be 
set above the tail race without any drop of available head by maintaining a vacuum pressure at 
the outlet of the runner.  

 

6. SPECIFICATION OF NPS TURBINE 

Type of Turbine    -  Francis (Vertical) Radial 

axial flow type reaction turbine. 

Net Head            -  192M 

Discharge     -  10.18M3/sec 

Speed      -  600rpm 

Output      -  18.6MW 

Make      -  Charmiles-VA TECH HYDRO,Switzerland 

The vertical shaft Francis type turbine comprise of a draft tube, spiral casing and stay rings, guide 

apparatus, shaft, runner, guide bearing, shaft seal and auxiliary items. The guide apparatus regulates the 

flow of water with change in load and also serves as a closing device. It includes top cover, pivot ring, 

guide vanes and turning machinery. The mechanism for turning the guide vanes (regulating ring) is 

designed to ensure simultaneous turning of guide vanes during opening or closing of guide apparatus. 

Cooling water supply to the oil cooler is from the station cooling water system. 
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7. POWER HOUSE PARAMETERS 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 7.1  MACHINE HALL 
 

 1. Generator floor level – 849.25ft  (258.85m) 
  2. Centre line of turbines (runner)– 835.16ft  (254.56m) 
  3. Sill level of draft tube  – 832.16ft  (253.64m) 
  4. Maximum designed tail water level – 847ft       (258.17m) 
  5.Average gross head available of Power generation–630ft    (192.02m) 
  6. Size of power house– 163′6″ x 46′(49.8m x 14.02m)  
  7. Number and capacity of generating sets – 3 x 15 MW 
  8. Number and capacity of turbines – 3 x 23000 HP 
  9. R.P.M of units              – 600 rpm 
10. Generator voltage  – 11KV 
11. Average flood level – 837.16′  (255.17m) 
12. Minimum tail water level– 827.16′  (252.12m) 
13. Draft tube bottom level – 820.16′  (249.98m) 
14. Drainage gallery floor level– 826.63′  (251.96m) 
15. Relief valve floor level – 832.04′  (253.61m) 
16. Turbine floor level – 837.46′  (255.26m) 
17. 11KV cubicle floor level – 838.75′  (255.651m) 
18. Transformer erection pit floor level– 842.00′  (256.61m) 
19. Cable room floor level – 862.25′  (262.81m) 
20. Control room floor level – 872.25′  (265.86m) 
21. Terrace level of control room– 885.25′  (269.82m) 
22. Wall top of control room terrace– 888.25′  (270.74m) 
23. ECWT floor level– 890.00′  (271.27m) 
24. PH building top – 903.33′  (275.33m) 
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Fig. 7.2 TAIL RACE 

 

 
Fig. 7.3 levels of power house showing flood levels 
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8. RUNNER SETTING AT NERIAMANGALAM 

 Usually Francis runner is set either at above Minimum Tail water level or above MTWL to avoid 
detrimental cavitaion. In some cases we set runner above tail race according to our requirement. Here at 
NPS old turbines are set 8 feet above MTWL. This level will rise by one feet when one machine works on 
its full load. 
 Runner setting at NPS was accounted following parameters. 

1. NET head of TURBINE 
Draft tube will allow setting the runner above tail water level(MTWL) without losing 
Net effective head. Here positive suction head is 7 feet when one machine is at its 
full load discharge. 

2. MINIMUM EXCAVATION 
Since runner is kept above MTWL the excavation required is less compared to 
conventional design with same head ( Eg: NES design) 

3. FLOOD LEVEL AT PERIYAR RIVER 
These levels contributed mainly towards setting runner at this level. If they would 
have kept the machine at Average Flood level then Net head would have 
decreased by 10 feet. These conditions usually comes in the monsoon 
season(may be 6 to 8 months in a year) and which will contribute lesser annual 
generaton. 
Hence turbines are set at 835.16 to attribute these varying conditions of Periyar river 
and spill of Muthirapuzha. The generator floor is designed above maximum flood 
level in river says that design was to accommodate all aspects of flood level. Now 
these conditions are unseen since Idukki reservoir store most of the inflow of 
periyar. 

4. CAVITATION PROBLEMS 
Cavitation occurs when the local absolute pressure falls below the saturated vapor 
pressure of the water for the water temperature.  
Cavitation causes  

 Runner pitting 

 Noise 

 Decrease in efficiency 

 vibration 
The height of draft tube is an important parameter for avoiding cavitation. Applying 
Bernoulli's equation between outlet of the runner and discharge point of the draft tube 
Neglecting any head lose in draft tube) 
z2+p2/Ρg+v22/2g = z3+p3/Ρg+v32/2g 
z2 = z (Height of draft tube) here it is 7 feet 
z3 = height of tail race which is referenced as datum line (=0) 
p2 = pressure at the outlet of the runner 
p3 = gauge pressure 
Ρg=-(z+v22/2g- v32/2g) 
Since draft tube is a diffuser V3 is always less than V2 which implies p2 is always 
negative thus height of the draft tube is an important parameter to avoid cavitation and 
hence it is set at 7 feet above MTWL without any detrimental cavitation. 

 
5. RUNNER INSPECTION 

Compared to other stations where runner is immersed in water, here runner 

inspection is very easy. Even when two machines are running we can inspect the 

runner without putting stop log, hence the down time is reduced. 

ADVANTAGES OF THIS SETTING 
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 Runner is set at its optimum level accounting high flood level of periyar during 1960, without 

compromising on efficiency, net head and easy inspection. 

DISADVANTAGES OF THIS SETTING 

 Cavitation probabilities can be minimised if it was set at MTWL (chances of p2 falling below vapour 

pressure can be minimized). 

 

Figure:8.1 Dismantled runner of Unit 3 During RMU 

 

9. SUGGESTED MODIFICATION 

 

a. INCREASING TAIL WATER LEVEL  

 

Cavitation  

We can have better control on runner cavitation if NPSH(net positive suction head of 7 feet) is 

reduced without compromising much on net head and efficiency. This is important since 

damage to runner will be a costly affair. Even if we increase the TWL by 7 feet(2 meter) we can 

compensate the NET head by keeping the Kallarkutty reservoir from 451 to 454 . 

Efficiency 

Runner is set at MTWL for better energy conversion in high specific speed machines. This 

because water leaving from runner will have higher velocity compared to low speed machines.  

  We can test the same by increasing the level at LP dam around 253 and compare gate 

opening and power. 
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 Cavitation will be reduced and can be tested by sophisticated methods( CPRI or IIT) 

b. OPERATE IN A MODERATE HEAD OF 454 AT KALLARKUTTY 

DAM. 

SCENARIO 
level(m
) 

storage(MC
M) 

MD(MW
) 

averag
e 
deman
d 

gross 
head 

net 
head(whe
n all 
machines 
work) 

daily 
gen(mu
) 

value of 
energy@4r
s 

savin
g 

nomral 
operation 
during off 
rain season 450 1.76 73 73 

197.8
8 185 1.75 7008000 

-
48000 

region2 451 2.25 73-74 73.5 
198.8

8 186 1.76 7056000 0 

FRL 456.5 5.48 
77.3-
77.5 77.4 

204.3
8 191 1.86 7430400 

37440
0 

Intermediat
e-proposed 454 3.86 75-76 75.5 

201.8
8 189 1.81 7248000 

19200
0 

Usually Kallarkutty dam is operated in 450-451 meter during off rainy seasons. The above 

statement shows that we can improve the station capacity by 2 MW if we operate in 454 

meters and 192000 rs on a daily basis. 

Cost analysis at 1mu=2.2 MCM water, 1 unit=4 rs 

SCENARIO 
Spill 
(MCM) Amount 

Energy saved 
if keept at 451 
instead of 454 1.61 2927272.73 

So if we run the machines at FL on 454 for 16 days we can compensate the spill energy at 

worst scenario. During off season these conditions are rare. In case of heavy inflow we can 

control the generation of upstream powerhouse very effectively. 

 These matrices shows that 

1. Improved system generation 

2. Improved efficiency since machines are designed to run at 630 feet 

or 193 meter of water column. 

3. Peak demand addition by 2 to 3 MW 

4. Addition of 3m in net head will compensate the loss in NPSH if we 

rise the MTWL by 1.5 meter using barrier at Tail water weir. 
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c. IMPLIMENTATION OF BUBBLER SYSTEM  

at Kallarkutty dam to avoid outage/power loss at intake due to debris. 

It is understood from our previous experiences that intake of Kallarkutty dam is highly 

affected by debris and other issues caused by population. It was seen from a drawing that 

there is a propsed bubbler system at intake. So if we can implement the same effectively, 

then outage for cleaning the trash rack is highly reduced. 

10. CONCLUSION 

We have conducted the detailed study on the runner setting and found the following 

 The best and special design was to run the machine at its best efficiency by accounting flood 

level at PERIYAR river at 1960. Since Idukki reservoir was constructed in 1976 the design 

aspects has changed, AND nowadays we hardly experience old situation. 

     If we raise the level of MTWL by 7 to 1 feet, we will have better handling of cavitation issue 

without compromising net head. For this we have to conduct more investigation using sophisticated 

instruments.  

 Operating kallarkutty at 454 will improve the efficiency of NPS. 

We conclude our study by thanking all those Engineers at Neriamangalm power station and 

all faculties of PETARC and colleagues of statutory batch IX. 

References 
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WIND POWER               By K.DINESH, AEE, Erection sub division, chimmony
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    The prime mover in the wind turbine which is driven by the wind passing across the blades. 

 There are different types of turbines according to the control of the blade. 

1) pitch regulated machine 
2) Stall regulated machine 

1) pitch regulated machine the pitch of the blade rotation (with respect to the axis of the blade) is 
varied from 0 to 90 as to have max to min area of blade across the will. It is possible to achieve a 
high efficiency by continuously aligning in the direction of the relative wind. On a pitch-controlled 
machine, as the wind speed exceeds its rate speed, the blades are gradually turned about the 
longitudinal axis and out of the wind to increase the pitch angle. This reduces the aerodynamic 
efficiency of the rotor and rotor output power decreases. When the wind speed exceeds the safe 
limit for the system, the pitch angle reduces to zero and the machines shifts to the stall mode. After 
the gust passes the pitch angle is reset to the normal position and turbine is restarted. At normal 
wind speeds the blade pitch angle should ideally settle to a value at which the output power equals 
rated power. 

  

PITCHCONTROL        

            

 

Power control block diagram 
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The power controller takes care that the turbine ,at any ,run with a optimum tip angle which gives 

optimum power production and reduces the power to nominal power at highly wind speeds. The power 

controller are also used to regulate the power down to 0 Kw before disconnecting the generator. 

2. Stall control 

WIND 
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PITCH 
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Gear 
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Generator 
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control 



 

16 

 

Passive stall control 

Stall control to limit the power output at high winds is applied to constant – pitch turbines driving 

induction generators connected to the networks. 

Active stall control 

The blade is rotated by a few degrees in the direction opposite to that in a pitch control machine. 

A wind turbine is a rotating machine which converts the kinetic energy in wind in to mechanical 

energy. Wind turbines can separated in to two types based by the axis which the turbine rotates. 

They are 

01. Vertical axis wind turbine 
02. Horizontal axis wind turbine (HAWT) 
HAWT 

 At kanjikode we have 9 nos wind Electric Generator of VestasRRB V27 having capacity of 225KW 

each .The turbine is a pitch regulated upwind wind turbine with active yaw and a high speed rotor with 

three blades. The blades which are made of reinforced polyester fiber glass each consist of two blade 

shells glued on a supporting beam. By special glued in threaded bushings the blades are fastened to a 

four point ball bearing bolted to the hub. 

 Length of the blade - 13 meter 

 Total length   - 27 meter 

 The nacelle is fully enclosed in a reinforced fiber glass nacelle cover. The access is through central 

opening which is independent of the nacelle with tower. The nacelle placed at the top of the tower, 

enclose the top microprocessor based controller in addition to the generator, gear box, hydraulic 

system etc. On top of nacelle the wind vane, anemometer and lightning protection conductor are 

mounted. 

FIXED SPEED SYSTEM 

 When the turbine is stopped the blades will be positioned at a yaw angle at about 90°. When the 

turbine is waiting at a sufficient wind to connect the generator to the grid, The pitch angle will be 

between 45° and 0°. The RPM is increasing the blades are turned against 0°, so that the pitch angle 

always in optimum. Therefore the turbine can start without motor start. 

 The pitch angle will, at a production below 225KW be about 0°.When power is bigger than higher 

than 225kW,  the pitch angle will increase the angle to limit power production to 225KW. Besides the 

pitch control has the big advantage that the turbine can be braked with out use of the brake disc. When 

the machine is connected to grid the speed of rotor will be at super synchronous speed within 1% 

more than synchronous speed(Ns=750rpm Nr=756 rpm) is called fixed speed. 

THYRISTOR CUT-IN 

 When an asynchronous generator is connected to the grid, there will be a large cut in current can 

be up to 7-8 times the rated current. This cut-in current can cause disturbance to the grid. 
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 To avoid these disturbance the generator is cut in at synchronous number of revolution through 

thyristor. Thyristor cut-in means that the thyristor slowly open up for the current. The cut-in lapse takes 

approximately 3 sec. 

Operation of Thyristor: Thyristor are used in three different situations 

  1. When connecting the generators to the grid to minimize the cut –in- current. 

  2. When disconnect the generators to increase the life time of contactors. 

  3. When starting up the generators as motor to check the direction of rotation when installing the               

turbine. 

When disconnecting the generator from the grid, the thyristors are fully opened before releasing the 

bypass contactor. The thyristors are then triggered down until the current is zero and generator 

contactor is released. By disconnecting this way the contactor does not have to break any current and 

there will be no arc inside the contactor. This increases the life time of the contactor. 

CONTROLLER OF THE WIND TURBINE 

Automatic cut-in and cut-out of the generators and capacitors are not possible with out a controller. 

The controller monitor all the critical function of the turbine in order to ensure that the performance of 

the turbine is optimum at any wind speed. The controller displays on the current operation. For Vestas 

V27 turbine VMP (Vestas Multi Processor Controller) is used. 

 

 

THE GROUND CONTROLLER 

 

Top 

Processor 

 

 

 

 

 

Bus Bar 

Section 
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Processor section ground processor,operating panel and Fuse section are located.  

Soft start systems are usually employed to minimize the transient in rush current. However at very high 

wind speeds, sudden disconnection of the wind generator from the distribution network my cause the 

voltage to dip which can not be avoided. 

Wind has been known to man as a natural source of mechanical power for long. The technology for 

wind power evolved over this long period of the various renewable energy sources, wind energy has 

emerged as the most viable source of electrical power and is economically competitive with the 

conventional sources. 

Yaw System 

The yaw system has two function 

- To keep the turbine upwind when the operating state in run and pause. 
- To control the twist of the cables and perform untwist when necessary. 

The nacelle is mounted on the yaw ring which is tightened to the turbine tower. Yaw is done by two gears 

which is interlocking the yaw ring yaw motor 2 pieces 6-poles,.55/.66kW, Induction motor. The VMP 

control gets the information of the wind direction from the wind vane, which is mounted on the metal bar 

on the fibre glass shield of the nacelle along with the anemometer. The automatic yawing is deactivated 

when the mean wind speed is below 2.5m/s or 75% of nominal Gen RPM. The cables Which hangs down 

from the nacelle are twisted when the turbine are yawing. The VMP gets information about the Twist from 

the yaw controller. The yaw controller is measured directly on the yaw ring. Inside the Yaw controller are 

four sensors counting the number of rotations of the cables from the nacelle.   
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Solenoid valve is activated by 24v dc, brake calipers are now drained to the tank. 

Brake set 

  Solenoid valve deactivated , now there is pressure on the brake calipers. 

GEARBOX Hydraulic System 

The pump provides the system with oil, 4.5 l/min at 100 bar through the pressure filter. The system is 

designed for on/off operation during the stagnation of the pump the oil is supplied from the accumulator is 

recharged with 30 bar .start and stop pump is done by VNB controller. Controller measures the pressure 

through the pressure sensors which give an analog signal (4- 20 mA equal to 0-100 bar).relief valve 

(security valve) is a pressure limitation valve for protection of the system if the pressure sensor fails.  

Oil level sensor is a safe function the protection of the pump. 

PT 100 temperature sensor is a safety function of the supervision of the oil temperature.  

The pressure is provided with contamination indicator which gives an electric signal when the filter is 

blocked .further it is equipped with a bypass valve.  

Non Return Value prevent reverse flow. 
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Braking System 

The braking system is supplied from the main system through a pressure reduction valve. 

The accumulator and the Non – return valve will maintain the pressure in the braking system by failure in 

the pressure supply from the pumping system 

Brake released 

Solenoid valve is activated by 24 v DC,brake calipers are now drained to the tank. 

The generator has a gear ratio of 1:23.3 which gives the following connection between generator and rotor 

speed. 

Gen 1                   rotor: 43 rpm                         generator: 1000 rpm 

Gen 2                   rotor: 32 rpm                         generator: 750 rpm 

 

Gear oil cooling system 

The oil temperature in the gear box is limited by the gear oil cooling system. Start and stop of the gear oil 

pump and fan is performed by VMP-controller depending on the gear oil temperature. The pump and fan is 

started up at 70 degree and 65 degree. Temperature rise to 85 degree will cause alarm and switch the 

turbine into pause mode. It is restarted automatically 10 minutes after temperature has decreased to 85 

degrees. In Run and pause the pump an fan is operated automatically as above mentioned 

TRANSMISSION SYSTEM 

RPM Measurements 

The number of revolutions per minute of the generator shaft and main shaft is monitored by the computer. 

By means of these measuring the speed regulation and over speed control is made. 

Generator shaft  

The rpm on the generator is measured on the high speed shaft on the gearbox. This inductive 

Sensor gives 3 pulses per revolution. 

Main shaft 

On the main shaft there are two independent inductive sensors, which gives 24 pulses per revolution. 

The signal from one of the sensors on the main shaft is used by the computer. The signal from the 

other is used by an external over speed protection device V.O.G ( Vestas Over speed Guard), which is 

able to measure the RPM of the main shaft and stop the turbine independently of the computer 

through activating the emergency circuit. 

Induction Generator 

 Siemens generator data 225/50 -400v-50 Hz 
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Type : Asynchrounous generator 

Insulation  

class                   :   F 

Voltage             :  3*400v +_10 

Frequency        :   50 Hz 

Number of 

Poles                 :  6                       8 

Nominal            :  1009                 756  

Speed 

Slip                     :    .9                     .8 

Coupling           : Delta                 Delta 

   Power             : 225Kw                50Kw 

Generators 

F.L current          : 396 A                  101 A 

No load current: 143 A                    49 A 

Generators         :  98 kVAr             33 kVAr 

Reactive  

Power no load 

The generator can be compensated with f the following capacitor steps: 

1) GEN 1=87.5 kVAr Gen2 =25.0 kVAr 
Ambient 

Wind vane and anemometer are located at the back on a holder on the fiberglass cover of the nacelle. 

2 optical sensors are mounted in the wind vane. One is called 0 degree sensor and the other is called 90 

degree sensor 

Anemometer 

the wind speed is measured by an anemometer. The anemometer gives a tacho signal with a 

frequency proportional to the wind speed. There are three different techniques for wind speed 

measurement. Experience has shown that thrust, pressure, and the cooling effects, are the 

three most convenient parameter using which wind speed can be directly measured. 
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 The Robinson cup anemometer consist of a vertical shaft carrying three or four horizontal 

arms, at the ends of which there hemi spherical cups of thin sheet metal. 

Wind farm at Kanjikode 

Kanjikode wind farm is situated in Palakkad pass in between high Nilgiris in North anamalai in south, 

which in turn cause significant tunneling effect and a consequent strengthening of both east and west 

winds. The wind speed through out the year varies between 3m/sec and 15m/sec.The maximum occurs in 

monsoon season(may, june and july)and it comes down and lowest wind speed will be in February and 

March. We can explore more power from this area provide we make proper wind mast studys.  

 

 

 

01. Economic Voltage   V =   5.5      L    +     KVA   . 

    1.6          150 

   Where   L = length of line in km 

      KVA = power per phase required to be transmitted 

02. Economical Voltage  V =   5.5      L    +     3P   . 

    1.6         100 
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   Where   L = length of line in km 

     P = power in KW per phase 

 

Thought for the month 

 

Please share your views and topics with us on shine50cnt@gmail.com. 
Please visit our website and forum regarding recent activities of KSEBEA @ www.ksebea.in 
 

 

Editor - Er.  Mimitha  John 
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