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V=Y Jgaz aalsl

= Feedwater Heaters
W =
3
S LP3 LP4 HPI
S
Steam Inlet| FWinlet | FW Outlet | Steam Inlet | Condensate| FW Outlet | Steam Inlet | Condensate| FW inlet | FW Outlet
- Flow % 40/22 774/65 774/65 32/13 72/33 774/65 40/2 40/2 1000 1000
& ¥
& Enthalpy W 648/6 91/5 119/6 699/3 100/4 146/3 719/8 15172 176/1 200/5
S =
I
s
rwj Temperature O 119 92 119 230 100 145 276 150 170 194
S
Pressure m 0/98 23/6 23 2/6 2/3 22/4 5/4 4/9 340 338
Flow S| 42/31 767/9 767/9 31/71 67/51 767/9 35/8 35/8 1000 1000
50
&
.W Enthalpy W 648/45 92/49 119/65 700/27 | 100/39 | 146/11 719727 | 151/58 | 177/36 200/8
3 e
=
W Temperature O 119 92/04 119 231/5 100/3 145 274/6 150/6 171/1 194
Pressure m 0/9806 23/6 23/03 2/6 2/302 22/44 5/4 4/93 340 338/06
Flow 5/2% 0/9% 0/9% 1/3% 6/7% 0/9% 10/9% 10/9% 0/0% 0/0%
m Enthalpy 0/0% 1/1% 0/0% 0/1% 0/0% 0/1% 0/1% 0/3% 0/7% 0/1%
WJ Temperature 0/0% 0/0% 0/0% 0/7% 0/3% 0/0% 0/5% 0/4% 0/6% 0/0%
Pressure 0/1% 0/0% 0/1% 0/0% 0/1% 0/2% 0/0% 0/6% 0/0% 0/0%
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V=Y Jgaz aalsl

W Feedwater Heaters Turbines
I g
=
S HP2 HP3 HPI HP2
S
Steam Inlet | Condensate | FW Outlet | Steam Inlet | Condensate| FW Outlet | Steam Inlet | Condensate Inlet Outlet
- Flow % 35/1 208/85 1000 105/02 172/75 1000 67/67 67/67 1000 977/7
& ¥
& Enthalpy W 787/7 180/4 257 707/7 207/7 287/9 729/4 269/8 793/6 729/4
S =
I
s
fwj Temperature | © 421 178 247 305 204 275 360 259 540 360
S
Pressure m 17/1 15/4 333 45/1 40/6 329 69/8 62/8 240 69/8
Flow W 30/51 202/7 1000 104/5 172/2 1000 67/75 67/75 1000 978
50
&
.W Enthalpy W 788/23 180/77 256/83 706/36 | 209/29 287/94 728/67 | 269/51 793/9 728/7
3 e
S
mm Temperature | Q| 421/4 178/5 247 303/3 205/1 275 358/7 258/7 540/4 358/7
Pressure m 17/06 15/38 333/05 44/98 40/97 329/25 69/21 62/98 240 69/21
Flow 13/1% 2/9% 0/0% 0/5% 0/3% 0/0% 0/1% 0/1% 0/0% 0/0%
m Enthalpy 0/1% 0/2% 0/1% 0/2% 0/8% 0/0% 0/1% 0/1% 0/0% 0/1%
WJ Temperature 0/1% 0/3% 0/0% 0/6% 0/5% 0/0% 0/4% 0/1% 0/1% 0/4%
Pressure 0/2% 0/1% 0/0% 0/3% 0/9% 0/1% 0/8% 0/3% 0/0% 0/8%
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V=Y Jgaz aalsl

= Turbines
W =
kS
m HP3 IP1 IP2 IP3 P4 LPI-1 LPI-2 LPI-3 LP2
S
o
Outlet Inlet Outlet Outlet Outlet Outlet Outlet Outlet Outlet Outlet
N Flow S| 910/1 - - - - = s = s =
& ¥
S| Enthalpy W 707/7 844/6 787/7 760/9 719/8 683/7 648/6 601/3 574/1 574/1
S =
S
s
fwj Temperature | © 305 540 421 364 276 197 119 63 40 40
S
Pressure m 45/1 40/1 17/1 1172 5/4 2/6 0/98 0/23 0/074 0/074
Flow S| 9103
< 5
= Enthalpy w 706/4 844/8 788/7 761 719/2 683/2 648/5 605/1 577/5 565/9
RS} =
S
mm Temperature | © | 303/3 540/1 422/3 363/8 274/5 196/5 119 62/6 39/7 39/7
Pressure m 44/98 40 17/05 11/15 5/386 2/6 0/979 0/229 0/074 0/074
Flow 0/0%
m Enthalpy 0/2% 0/0% 0/1% 0/0% 0/1% 0/1% 0/0% 0/6% 0/6% 1/4%
WJ Temperature 0/6% 0/0% 0/3% 0/1% 0/5% 0/3% 0/0% 0/6% 0/7% 0/7%
Pressure 0/3% 0/2% 0/3% 0/4% 0/3% 0/0% 0/1% 0/5% 0/0% 0/0%
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V=Y ooz dalol

E Condenser Gland Deaerator
5 = Steam
S}
S
N
&
Inlet Outlet Inlet IPT Inlet | HPF Inlet Outlet
- Flow S| 641/8 660/5 660/45 16/5 208/85 1000
S £
© | Enthalpy |3| 574/ 39/5 39/5 760/9 180/4 165/6
S 2
g
fwj Temperature | © 40 40 40 364 178 164
S
Pressure | S| 0074 | 0074 | 25 12 | 154 9
Flow S| 6344 652/1 652/1 17/49 216/7 1002
< <
2| Enthalpy | 5| 573/1 39/69 39/99 761/06 | 192/77 166/9
3 =
3
mm Temperature | © | 39/7 39/7 39/95 364 189/9 165/3
Pressure m 0/074 0/074 2/5 117172 | 15/381 8/701
Flow 1/2% 1/3% 1/3% 6/0% 3/8% 0/2%
m Enthalpy 0/2% 0/5% 1/2% 0/0% 6/9% 0/8%
WJ Temperature 0/7% 0/7% 0/1% 0/0% 6/7% 0/8%
Pressure 0/0% 0/0% 0/0% 0/2% 0/1% 3/3%
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Abstract:

Energy management is hugely considered in Iran and other countries recently.
Power plants as electrical energy providers are themselves one of the main
consumers. So power saving plans in power plants is proposed as an effective strategy

in reducing fuel consumption.

Replacing old flow control systems with electric drives can lead to tremendous
power save due to numerous usages of pumps and fans in power generation. In this
study, substitution of old flow control system in Ramin power plant forced draft fan

which uses damper to control, with electric drive is discussed.

For technical study of new control system, fan, drive and electromotor was
simulated in MATLAB. Result show that the system has good response in tracking

variations of set points.

Due to high cost of purchase and installation of suitable drive for FD Fans,
investment must be explainable. So Fan Save software was used to compute the

payback time. Result states that utilization of electric drive in FD fan is economical.

Another point of view in this research was the effect of electric drive installation
on unit efficiency. To compute that, Ramin power plant was modeled in Termoflow

software and effect of control system change was discussed.
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