Cost of coal = vRs. G0 per tonnés
Consumption of coal = _30,_000 tonnes
Dividend to stock-holders = Rs. IO,OAO,(.]OO
Energy.loss in transmission = 10%
Maximum demand = 14 MW

Diversity factor = 1.5

Load factor = 70% .

Device a two-part tariff.

4, nghhght the-advantage of combine- cycle power’ plant

Reg. No. :

"Question Paper Code: 53317

B.E./B.Tech, DEGREE EXAMINATIONS, APRIL/MAY 2019.
| Fifth/Seventh Semester
. Mechanical Engineering
ME 6701 — POWER PLANT ENGINEERING
(Regulatlon 2013)

(Common to Mechamcal Engmeenng (Sandwmh)/Electucal and Eleotlomcs
Engmeenng) :

- (Also common to PTME 6701 ~— Power Plant Engineering for B.E, (Palt -Time)

Second Semester — Electrical and Electronics Engineering/Seventh Semester — . -

Mechamcal Engmeenng (Regulatlon 2014))

Time : Three hours B : Mammum 100 malke

State clearly any assumption made with justzflcatmn_.
Answer ALL questions. |

- PART A — (IO'x 2 =20 marks)- |

1.  State the need of modern coal based thelmal power plants

2 W hat are the two most commonly used methods f01 the buxmng of coal" .

3. D1 aw a P.v and T-s diagram of Dual cycle

53317

5. List out the desir able properties of a mode1 ato1

B. On a global-scale perspectlve buef out how nuclear enelgy is posszble to. -

1eplace the fossﬂ fuel combustxon based powe1 plants.
7. What do you mean by ‘hydrological cycle’?

8.  How solar _inverter plays a vital role in solar PV based power plant'?

9. What are the methods adopted by the theunal power plants to 1educe the "

NOx emission?

10. Distinguish between demaod factor and load factorf '




11.

(a)

(b)

(a)

o

- '-":_(ij)'_ _' Calculate the fission rate of U235 f01 ploducmg power of one watt if
~-200 MeV if ene1gy is released pe1 ﬁssmn of U23° i (_5) - -

W

PART B — (5 x 13 = 65 marks)

(i)  What is circulation and circulation ratio? 6)

(i) W1th a neat sketches discuss the functlon of various circulation
systems. , - . {8

"Or__-

When a boiler is called as h1gh pressure boxlel‘?‘ Describe the advantages,

construction and working of any one high plessule b01le1

Draw a layout of Diesel engine power plant and discuss the vauous o
'aux1l1al y eqmpments mvolved in thls plant ‘ : '

Draw'a ‘layout of IGCC‘ pla_nt_and_- descr_ibe_it_s_funetion and its 1ilei‘its.

(11) Llst out the basic factors to be cons1deled for d881gn of nueleal

'power 1eact01 B f_ Er S '_ ;_ T ::. (5)

7 What is Fuel cell" Why Fuel ce]ls employed f01 power genexatmn‘? Also_. o
- _dlscuss the workmg punmple of fuel eell S : N

@ Llst out the factms to be followed fm s1te selectmn nuclea1 power - -

. 186.

®

-~ (b)

@

(1) Determine the thermal efficiency of a steam power plant and its
coal bill per annum using the following data : - (B)

" Maximum demand = 24000 kW
T.oad factor = 40%
‘Boiler efficiency = 89% -

: Turbine efﬁcienoy = 93%
Coal consumption =0.87 kg/Unit

Price of coal = Rs. 280 per tonne.

Or.
(1) Distinguish between base and peak load power plant. List the
’ "xequuements of base load and peak load powe1 plants s (8
(i) What is load muve‘? What do’ you 1nfe1 ﬁom the load cur ve‘7 - (B)

PART C — (1 X ¢ 15 = 15 ma1ks)

_:A gas tulbme plant of ‘800 kW capamties takes the air at 1.01 bar-and ..
'15°C. The pressure ratio of the cycle is .6 and maximum temperature is
' hmlted to 700°C. A regenerator of 75% effectiveness is added in the plant

- to increase the overall efficiency of the plant. The pressure drop in the

. combustion chamber is 0. 15 bar as well as in the 1egene1at01 is -also -
~ 0.15 bar. Assuming the isentropic efficiency of the compressor 80% and of
the turbine 85%, detexmme the plant thelmal effunency Neglect the_

(1) DiScuss the need of control 1‘ods and their desirable properties. ® : R B mass of the fuel

~The annual cost of opelatmg a 15 MW thelmal power statlon are.as .. -
follows: o . . . . -

E Cost of plant Rs 900 pe1 kW

15.

"+ 7" how electrical enelgy is genelated in’ solal powel plant usmg these I
- colleetcns :

@

" 'Or

X (1) "Asteam po{vel station has an lnstalled capaclt.}t. of 120 MW and a
* maximum demand of 100 MW. The coal consumption is 0. 4 kg per

"~ kWh and cost of coal is Rs. 80 per tonne. The annual expenses on
salary bill of staff and other overhead charges excluding cost of coal
are Rs. 50 x 105, The power station works at a load factor of 0.5 and

" the capital cost of the power station is Rs. 4 x 105. If the rate of

L interest and depreciation is 10% determine the cost of genelatmg

perkWh - o (]
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Interest, insurance taxes on plant =5 % _

' ' o R | Dep1e01at1on - 5%’
DlSC“SS the functlon Of Concentlatlng SO}.al CO]leCtOlS AI.SO blleﬂy e\plaln e e e e o e ey ..
~Cost of puma1y chstubutwn system Rs 5 00 000

Interest, 1nsu1anoe taxes and deplematmn on p11ma1y dlstubutlon o
- system = 5% '

“ Cost of secondm y dlstributlon system Rs 9 00 000 -

Interest, "insurance, taxes and depleolatlon on secondaLy distribution
.system 5% :

Plant Mamtenance cost (1) leed cost = Rs 30,000 (11) Vauable cost =
Rs. 40,000 '

- Operating costs = Rs. 6,00,000
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