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ROAD SIDE GROUND SIDE

0.15 0.15
—{ |=— 0.80 = |=—

GL(020w - (AVG) . w GL(+)0.250
GL(+)0.100 v ROAD|. - 4. g %L(+)O.100
E 7.

.-

4

"11.00 (AVG.)

BOTTOM IL

TT5—7=90,05 THK, LEAN CONC,

Y$INE1919TZULI TN

THITUBIEINTUIEITURHY BPAT2

Q = 0.278x10'XCIA
| =147 mm/h

AuAidmunda Wi (A1)
A1=13,775m? C1=0.9
Fufidmaiumuninialwi (A2)
A2 =4,6555m? C2=0.9
AuflamIang g (A3)

A3=770 m’ C3=0.9
NuniFde (Ad)
A4=5440 m’ C4=0.3
Wufidng duun 15w Auiidne Aufioun (A5)
A5 =22459 m*> C5=0.5
Mufisamsltdszlomt (Fudralasans)
A6 = 23,800 m?> C6=0.5
(ldsunufutawniiidneg )
s0Q = 0.278x10%147x((0.9x13,775)+(0.9x4,655)+(0.9x770)
+(0.3x5,440)+(0.5x22,459)+(0.5x23,800))
=1.72 m/s (TTEUIHN 2 H9nun Q = 0.86 m'/s)

WwanTaseuneiinle
#8n =10 m, N9 =080 m
Slope =0.002 m, n = 0.016
A=0.80, P=238, R =0.286
V=121 m/s, Q=0.97 >0.86 m’/s O.K.
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GROUND SIDE
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MAIN ENTRANCE

MAIN ENTRANCE

4.1 :El |

' ®

BPAT2 |

NAH

®

T1 Oll Separator

T2.1 CT Blow Down Sump BPAT2 (To be Connected with Existing
Estate's Dralnage System)

T2.2 CT Blow Down Sump BPAT3 (To be Connected with Existing
Estate's Dralnage System)

T3.1 Waste Water Pit BPAT2 (To be Connected with Existing
Estate's Dralnage System)

T3.2 Waste Water Plt BPAT3 (To be Connected with Exlsting
Estate's Dralnage System)

T4.1 Strom Drainage Sump BPAT2 (To be Connected with
Existing Estate's Strom Dralnage System)

T4.2 Strom Dralnage Sump BPAT3 (To be Connected with

Existing Estate's Strom Drainage System)
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DESCRIPTION

Gas Turbine Generator & HRSG
Gas Turblne Generator & HRSG
Steam Turbine Generator
Electrical & Control Building
Switchyard Area

GT. Transformer

GT. Transformer

ST. Transformer

Unit Aux Transformer

. Gas Metering Station

. Gas Compressor Area

. Demin.Water Treatment Plant

. Service Water & Fire Water Storage Tank
. DemIn.Water Storage Tank

15.
16.
17.
18.

CW.Make-up Water Storage Tank
Chemical Dosing for Cooling Tower
Cooling Tower & C.W.Pump

Fire Fighting Pump House

aauun 1-7 win 2/3

19.
20.
21,
22.
23.
24,
25,
26,
27.
28,
29.
30.
31.
32.
33.

35,
36.
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Chemical & Waste Building
Black Start Diesel Gen

CT Blow Down Pit

Air Compressor Station

PEA Terminal Substation
Remote Substatlon

Guard House

Emergency CT Blow Down Pit
Workshop

Warehouse

Admin Bullding

Retentlon PIt

Emergency Pit for Retention Pit
Waste Building

Car Park

. Buffer Tank Area

Collectlon & Buffer Tank Area
WTP EC Bullding & Lab
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Q = 0.278 x 10 x CIA

| =147 mm/h
Nufidunannszualiih uavszuuds = 13,775 m? C=09
ﬁ’uﬁﬁ’auaﬂuaqumswﬁmﬂizLLeﬂ,Wﬁw = 5,240 m? C=09
ﬁuﬁmmiﬁmq = 1,718 m? C=09
fufiddes = 5,773 m? C=03
fufisu = 43,393.52 m? C=05

e ldusInunveindsinge

Q = 0.278 x 10 x 147 x ((0.9x13,775)+(0.9x5,240)+(0.9x1,718)+(0.3x5,773)+(0.5x43,393.52))

= 1.72 m*/s (s19szunginaesiliUSinaniii 0.86 gnuiAniuns/uni)
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DESCRIPTION

Gas Turbine Generator & HRSG
Gas Turbine Generator & HRSG
Steam Turbine Generator
Electrical & Control Building
Switchyard Area

GT. Transformer
GT. Transformer

© N O O uN S

ST. Transformer

©

Unit Aux Transformer

o

. Gas Metering Station

—_
ry

. Gas Compressor Area

—_
N

. Demin.Water Treatment Plant

[}

. Service Water & Fire Water Storage Tank

re

. Demin.Water Storage Tank

. CW.Make—up Water Storage Tank

. Chemical Dosing for Cooling Tower
. Cooling Tower & C.W.Pump

. Fire Fighting Pump House

~N O O

_
O 0

. Chemical & Waste Building
. Black Start Diesel Gen

. CT Blow Down Pit

. Air Compressor Station

. PEA Terminal Substation

. Remote Substation

N NN N NN
g 2 N 2O

. Guard House
. Emergency CT Blow Down Pit

NN
N O

. Workshop

BPATZ

N
o

. Warehouse

N
o

. Admin Building
. Retention Pit
. Emergency Pit for Retention Pit

[
o

o
AL OEEHEEHE T TR EEE TR R NSNS NN ESSAAN

[
N

. Waste Building
. Car Park

. Buffer Tank Area %
. Collection & Buffer Tank Area
. WTP EC Building & Lab

37. Car Park 2

(&)
(&)

N N W
o O »

T1 Oil Separator

Estate’s Drainage System)
CT Blow Down Sump BPAT3 (To be Connected with Existing
Estate’'s Draihage System)

Waste Water Pit BPAT2 (To be Connected with Existing
Estate’s Drainage System)

Waste Water Pit BPAT3 (To be Connected with Existing
Estate’s Drainage System)

Strom Drainage Sump BPAT2 (To be Connected with
Existing Estate’s Strom Drainage System)

Strom Drainage Sump BPAT3 (To be Connected with
Existing Estate's Strom Drainage System) N

T2.2

T3.1

T3.2

T4.1

T4.2
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MAIN ENTRANCE
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BPALTS

deydnuai swandua BPAT2 BPAT3

Fire Hose Cabinet 9 3

* Water Spay System 17 5

[ | COp System 2 2

A Fire Hydrant 9 4
Sprinkler System 2 -
Clean Agent System 1 -

O Emergency Shower 1 1
& Eyewash

Fire Extinguisher

A Dry Chemical 57 26

A co 18 4

A Halotron 1 -



Fire Fighting System Calculated Data Sheet

BPAT 2 and 3 Combined Cycle Cogeneration Plan Project

1. Water Demand Calculation for Sprinkler system

1.1 Location: E&C building ( Cable Cellar Room )

- Applicable Standard:

- Hazard Type:

- Design Area of Operation:
Water Density (Q) = 232 m2 x 12.2 L/min-m2
Total Water Density Calculation

1.2 Location: Fire Fighting Pump House

- Applicable Standard:

- Hazard Type:

- Design Area of Operation:

- Density of Discharge:

- Water Density (Q) = 83.60 x 10.2 m2
Total Water Density Calculation

1.3 Location: Black Start Diesel Generator 1

- Applicable Standard:

- Hazard Type:

- Design Area of Operation:

- Density of Discharge:

- Water Density (Q) = 39.73 x 10.2 m2
Total Water Density Calculation

1.4 Location: Black Start Diesel Generator 2

- Applicable Standard:

- Hazard Type:

- Design Area of Operation:

- Density of Discharge:

- Water Density (Q) = 39.73 x 10.2 m2
Total Water Density Calculation

NFPA 13
Extra Hazard - Group 1
232 m2

N 2,830.40 L/min
= 2,830.40 L/min
NFPA 13

Extra Hazard - Group 1
55 mx 15.2 m = 83.60 m2
10.2 L/min-m2

N 852.72 L/min
= 852.72 L/min
NFPA 13

Extra Hazard - Group 1
29 mx13.7m=39.73 m2
10.2 L/min-m2

= 405.24 L/min
= 405.24 L/min
NFPA 13

Extra Hazard - Group 1

29 mx13.7 m = 39.73 m2
10.2 L/min-m2

= 405.24 L/min
= 405.24 L/min




1.5 Location: STG Building Unit 1
- Applicable Standard:

- Design Area of Operation:

- Density of Discharge:

- Water Density (Q) = 42.00 x 12.2 m2
Total Water Density Calculation

1.6 Location: STG Building Unit 2

- Applicable Standard:

- Design Area of Operation:

- Density of Discharge:

- Water Density (Q) = 42.00 x 12.2 m2

Total Water Density Calculation

NFPA 13, 15
(1m x 2m) + (bm x 8m) = 42.00 m2
12.2 L/min-m2

= 512.40 L/min
= 512.40 L/min
NFPA 13, 15

(1m x 2m) + (bm x 8m) = 42.00 m2
12.2 L/min-m2

2. Water Demand Calculation for Water Spray system

2.1 Location: GTG Step-up Transformer 21

- Applicable Standard:
- Applicable rate :
- Applicable rate :

= 512.40 L/min
= 512.40 L/min
NFPA 15

10.2 L/min-m2 for rectangular prism area

6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:568m L:6.35m H:450m

Transformer Front Area : 6.35x450x2= 57.15 m2

Transformer Side Area : 568 x4.50x2 = 51.12 m2

Transformer Top Area : 568 x6.35x1 = 36.07 m2
Conservator Data:

L:3.0m Dia. = 0.80 m

Dxq{xL-= 080 xqx3.0m = 7.54 m2

D’x/4x2= 0.80"2 x [/ 4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2

Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min




Non - Absorbing ground surface area :

Transformer Bottom Area : 568 x6.35x1= 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 = 220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min

2.2 Location: GTG Step-up Transformer 22

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:568m L:6.35m H:450m

Transformer Front Area : 6.35x450x 2= 5715 m2
Transformer Side Area : 568x450x 2= 51.12 m2
Transformer Top Area : 568 x6.35x1= 36.07 m2

Conservator Data:

L:3.0m Dia. = 0.80 m

Dxq{xL= 080 xqx3.0m = 7.54 m2
D*x9q/4x2 = 0.80"2 xq/4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2
Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 568 x6.35x 1= 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 =  220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min
2.3 Location: GTG Step-up Transformer 31
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area

- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical




Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:568mL:635m H:450m

Transformer Front Area : 6.35x4.50x 2 = 57.15 m2
Transformer Side Area : 568x450x 2= 5112 m2
Transformer Top Area : 568 x6.35x 1= 36.07 m2

Conservator Data:

L:3.0m Dia. = 0.80 m

DxqxL= 0.80 xx3.0m = 7.54 m2
D°xq/4x2= 0.80"2xq/4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2
Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 568 x6.35x 1 = 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 =  220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min
2.4 Location: GTG Step-up Transformer 32
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:568m L:635m H:4.50m
Transformer Front Area : 6.35x450x 2= 57.15 m2
Transformer Side Area : 568 x4.50x 2= 51.12 m2
Transformer Top Area : 568 x6.35x 1= 36.07 m2




Conservator Data:

L:30m Dia. = 0.80 m

DxfxL= 080xqx3.0m = 7.54 m2

D°xq/4x2= 0.80"2xq/4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2
Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 568 x6.35x1= 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 =  220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min

2.5 Location: STG Step-up Transformer 20

- Applicable Standard: NFPA 15

- Applicable rate : 10.2 L/min-m2 for rectangular prism area

- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical
Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:568m L:6.35m H:4.50m

Transformer Front Area : 6.35x450x 2= 57.15 m2

Transformer Side Area : 568 x4.50x 2 = 51.12 m2

Transformer Top Area : 568 x6.35x1= 36.07 m2
Conservator Data:

L:3.0m Dia. = 0.80 m

DxfxL= 080xqx3.0m = 7.54 m2

D?x/4x2= 0.80"2 x/4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2
Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 568 x6.35x1= 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 =  220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min




2.6 Location: STG Step-up Transformer 30

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:568m L:6.35m H:450m

Transformer Front Area : 6.35x450x2 = 57.15 m2
Transformer Side Area : 568x450x 2= 5112 m2
Transformer Top Area : 568 x6.35x1= 36.07 m2

Gonservator Data:

L:30m Dia. = 0.80 m

DxqfxL= 080xqx3.0m = 7.54 m2
D’x9/4x2 = 0.80"2 x|/ 4x20m = 1.00 m2
Total Rectangular Prism Area = 152.88 m2
Water density (Q1) = 153.24 m2 x 10.2 L/min-m2 = 1,559.37 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 568 x6.35x 1= 36.07 m2
Water density (Q2) = 36.07 m2 x 6.1 L/min-m2 = 220.03 L/min
Total Water Density Calculation=Q1+Q2 = 1,779.40 L/min
2.7 Location: GTG Unit Auxiliary Transformer
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical
Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :
W:471m L:6.08m H:344 m
Transformer Front Area : 471x344x2= 32.40 m2
Transformer Side Area : 6.10x 344 x2 = 41.97 m2

Transformer Top Area : 6.10 x4.71 x 1= 28.73 m2




Conservator Data:

L:225m Dia. = 0.80 m

Dxq{xL-= 080xqx225m = 5.65 m2
D’xq/4x2 = 0.80"2x{/4x20m = 1.00 m2
Total Rectangular Prism Area = 109.75 m2
Water density (Q1) = 109.75 m2 x 10.2 L/min-m2 = 1,119.45 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 6.10x4.71 x1 = 28.73 m2
Water density (Q2) = 28.73 m2 x 6.1 L/min-m2 =  28.73 L/min
Total Water Density Calculation=Q1+Q2 = 1,294.70 L/min
2.8 Location: GTG 22 Unit Auxiliary Transformer
- Applicable Standard: NFPA 15

- Applicable rate : 10.2 L/min-m2 for rectangular prism area

- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical
Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:471mL:610m H:3.44 m

Transformer Front Area : 471x344x2= 32.40 m2

Transformer Side Area : 6.10x3.44x2 = 41.97 m2

Transformer Top Area : 6.10x4.71 x1= 28.73 m2
Conservator Data:

L:225m Dia. = 0.80 m

Dxq{xL= 080xqx225m = 5.65 m2

D*x9q/4x2 = 0.80"2 xq/4x20m = 1.00 m2
Total Rectangular Prism Area = 109.75 m2
Water density (Q1) = 109.75 m2 x 10.2 L/min-m2 = 1,119.45 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 6.10x4.71 x1 = 28.73 m2
Water density (Q2) = 28.73 m2 x 6.1 L/min-m2 =  28.73 L/min
Total Water Density Calculation=Q1+Q2 = 1,294.70 L/min




2.9 Location: GTG 31 Unit Auxiliary Transformer

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:471m L:610m H:3.44 m

Transformer Front Area : 471x344x2 = 32.40 m2
Transformer Side Area : 6.10x344x 2 = 41.97 m2
Transformer Top Area : 6.10x4.71 x1 = 28.73 m2

Gonservator Data:

L:225m Dia. = 0.80 m

DxqfxL= 080x{x225m = 5.65 m2
D’x9/4x2 = 0.80"2 x|/ 4x20m = 1.00 m2
Total Rectangular Prism Area = 109.75 m2
Water density (Q1) = 109.75 m2 x 10.2 L/min-m2 = 1,119.45 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 6.10 x4.71 x1 = 28.73 m2
Water density (Q2) = 28.73 m2 x 6.1 L/min-m2 =  28.73 L/min
Total Water Density Calculation=Q1+Q2 = 1,294.70 L/min
2.10 Location: GTG 32 Unit Auxiliary Transformer
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:471m L:610m H:344 m
Transformer Front Area : 471x344x2= 32.40 m2
Transformer Side Area : 6.10x 344 x2 = 41.97 m2
Transformer Top Area : 6.10 x4.71 x 1= 28.73 m2




Conservator Data:

L:225m Dia. = 0.80 m

Dxq{xL-= 080xqx225m = 5.65 m2

D’xq/4x2 = 0.80"2x{/4x20m = 1.00 m2
Total Rectangular Prism Area = 109.75 m2
Water density (Q1) = 109.75 m2 x 10.2 L/min-m2 = 1,119.45 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 6.10x4.71 x1 = 28.73 m2
Water density (Q2) = 28.73 m2 x 6.1 L/min-m2 =  28.73 L/min
Total Water Density Calculation=Q1+Q2 = 1,294.70 L/min

2.11 Location: 1100KV LV Auxiliary Transformer 1 (BPAT3)

- Applicable Standard: NFPA 15

- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical
Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:251m L:257m H:2.00m

Transformer Front Area : 251x2.00x2= 10.04 m2

Transformer Side Area : 257 x200x2= 10.28 m2

Transformer Top Area : 257 x251x1= 6.45 m2
Conservator Data:

L:085m Dia. = 0.40 m

Dxq{xL= 040 xqx0.85m = 1.07 m2

D*x9q/4x2 = 0402 x§/4x20m = 0.25 m2
Total Rectangular Prism Area = 28.09 m2
Water density (Q1) = 28.09 m2 x 10.2 L/min-m2 = 286.52 L/min

Non - Absorbing ground surface area :
257 x251x1= 6.45 m2
Water density (Q2) = 6.45 m2 x 6.1 L/min-m2 = 39.35

Total Water Density Calculation=Q1+Q2 = 325.87

Transformer Bottom Area :

L/min

L/min




2.12 Location: 1100KV LV Auxiliary Transformer 2 (BPAT3)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:2561m L:257m H:2.00m

Transformer Front Area : 251x200x2= 10.04 m2
Transformer Side Area : 257x200x 2= 10.28 m2
Transformer Top Area : 257 x251x1= 645 m2

Gonservator Data:

L:0.85m Dia. = 0.40 m

DxqfxL= 040x9x0.85m = 1.07 m2

D*x9/4x2 = 0.40"2 x|/ 4x2.0m = 0.25 m2
Total Rectangular Prism Area = 28.09 m2
Water density (Q1) = 28.09 m2 x 10.2 L/min-m2 = 286.52 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 257 x 251 x1= 6.45 m2
Water density (Q2) = 6.45 m2 x 6.1 L/min-m2 = 39.35 L/min
Total Water Density Calculation=Q1+Q2 = 325.87 L/min

2.13 Location: 2300KV LV Auxiliary Transformer 3 (BPAT3)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:3.06mL:319m H:220m
Transformer Front Area : 3.06 x220x2= 13.46 m2
Transformer Side Area : 319x220x2 = 14.04 m2
Transformer Top Area : 3.19x3.06x 1= 976 m2




Conservator Data:

L:0.98 m Dia. = 0.45m

DxqxL= 0.45x x 0.98 m = 1.38 m2
D?x 9§/ 4x2 = 0452 x [/ 4x20m = 0.32 m2
Total Rectangular Prism Area = 38.96 m2
Water density (Q1) = 38.96 m2 x 10.2 L/min-m2 = 397.39 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 3.19x10.2x1 = 9.76 m2
Water density (Q2) = 9.76 m2 x 6.1 L/min-m2 = 59.54 L/min
Total Water Density Calculation=Q1+Q2 = 456.93 L/min
2.14 Location: 2300KV LV Auxiliary Transformer 4 (BPAT3)
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:306mL:319m H:220m

Transformer Front Area : 3.06x220x 2= 1346 m2
Transformer Side Area : 319x220x 2 = 14.04 m2
Transformer Top Area : 3.19x3.06x 1= 976 m2

Conservator Data:

L:098 m Dia. = 045 m

DxqxL= 0.45x x0.98 m = 1.38 m2
D?x9q/4x2 = 0452 x§/4x20m = 0.32 m2
Total Rectangular Prism Area = 38.96 m2
Water density (Q1) = 38.96 m2 x 10.2 L/min-m2 = 397.39 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 3.19x102x1 = 9.76 m2
Water density (Q2) = 9.76 m2 x 6.1 L/min-m2 = 59.54 L/min

Total Water Density Calculation=Q1+Q2 = 456.93 L/min




2.15 Location: 1100KV LV Auxiliary Transformer 5 (BPAT3)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:274m L:276 m H:235m

Transformer Front Area : 274x235x2= 12.88 m2
Transformer Side Area : 276 x235x2= 1297 m2
Transformer Top Area : 276 x2.74x1 = 756 m2

Gonservator Data:

L:1.30m Dia. = 0.40 m

DxqfxL= 040x9x1.30m = 1.63 m2

D*x9/4x2 = 0.40"2 x|/ 4x2.0m = 0.25 m2
Total Rectangular Prism Area = 35.29 m2
Water density (Q1) = 35.29 m2 x 10.2 L/min-m2 = 359.96 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 2.76 x2.74x1 = 7.56 m2
Water density (Q2) = 7.56 m2 x 6.1 L/min-m2 = 7.56 L/min
Total Water Density Calculation=Q1+Q2 = 406.08 L/min

2.16 Location: 1700KV LV Auxiliary Transformer 6 (BPAT3)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:274m L:276m H:235m
Transformer Front Area : 274x235x2= 12.88 m2
Transformer Side Area : 276x235x2= 1297 m2
Transformer Top Area : 276 x2.74x 1= 756 m2




Conservator Data:

L:1.30m Dia. = 0.40 m

Dxq{xL-= 040 xqx1.30 m = 1.63 m2
D?x 9§/ 4x2 = 0402 x 9§/ 4x20m = 0.25 m2
Total Rectangular Prism Area = 35.29 m2
Water density (Q1) = 35.29 m2 x 10.2 L/min-m2 = 359.96 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 2.76 x2.74 x1 = 7.56 m2
Water density (Q2) = 7.56 m2 x 6.1 L/min-m2 = 7.56 L/min
Total Water Density Calculation=Q1+Q2 = 406.08 L/min
2.17 Location: 1100KV LV Auxiliary Transformer 1 (BPAT2)
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:251m L:257m H:2.00m

Transformer Front Area : 251x200x2= 10.04 m2
Transformer Side Area : 257 x200x2= 10.28 m2
Transformer Top Area : 257 x251x1= 6.45 m2

Conservator Data:

L:085m Dia. = 0.40 m

Dxq{xL= 040 xqx0.85m = 1.07 m2
D*x9q/4x2 = 0402 x§/4x20m = 0.25 m2
Total Rectangular Prism Area = 28.09 m2
Water density (Q1) = 28.09 m2 x 10.2 L/min-m2 = 286.52 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 257 x251x1= 6.45 m2
Water density (Q2) = 6.45 m2 x 6.1 L/min-m2 = 39.35 L/min

Total Water Density Calculation=Q1+Q2 = 325.87 L/min




2.18 Location: 1100KV LV Auxiliary Transformer 2 (BPAT2)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:2561m L:257m H:2.00m

Transformer Front Area : 251x200x2= 10.04 m2
Transformer Side Area : 257x200x 2= 10.28 m2
Transformer Top Area : 257 x251x1= 645 m2

Gonservator Data:

L:0.85m Dia. = 0.40 m

DxqfxL= 040x9x0.85m = 1.07 m2

D*x9/4x2 = 0.40"2 x|/ 4x2.0m = 0.25 m2
Total Rectangular Prism Area = 28.09 m2
Water density (Q1) = 28.09 m2 x 10.2 L/min-m2 = 286.52 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 257 x 251 x1= 6.45 m2
Water density (Q2) = 6.45 m2 x 6.1 L/min-m2 = 39.35 L/min
Total Water Density Calculation=Q1+Q2 = 325.87 L/min

2.19 Location: 2300KV LV Auxiliary Transformer 3 (BPAT2)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:3.06mL:319m H:220m
Transformer Front Area : 3.06 x220x2= 13.46 m2
Transformer Side Area : 319x220x2 = 14.04 m2
Transformer Top Area : 3.19x3.06x 1= 976 m2




Conservator Data:

L:0.98 m Dia. = 0.45m

DxqxL= 0.45x x 0.98 m = 1.38 m2
D?x 9§/ 4x2 = 0452 x [/ 4x20m = 0.32 m2
Total Rectangular Prism Area = 38.96 m2
Water density (Q1) = 38.96 m2 x 10.2 L/min-m2 = 397.39 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 3.19x10.2x1 = 9.76 m2
Water density (Q2) = 9.76 m2 x 6.1 L/min-m2 = 59.54 L/min
Total Water Density Calculation=Q1+Q2 = 456.93 L/min
2.20 Location: 2300KV LV Auxiliary Transformer 4 (BPAT2)
- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:306mL:319m H:220m

Transformer Front Area : 3.06x220x 2= 1346 m2
Transformer Side Area : 319x220x 2 = 14.04 m2
Transformer Top Area : 3.19x3.06x 1= 976 m2

Conservator Data:

L:098 m Dia. = 045 m

DxqxL= 0.45x x0.98 m = 1.38 m2
D?x9q/4x2 = 0452 x§/4x20m = 0.32 m2
Total Rectangular Prism Area = 38.96 m2
Water density (Q1) = 38.96 m2 x 10.2 L/min-m2 = 397.39 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area: 3.19x102x1 = 9.76 m2
Water density (Q2) = 9.76 m2 x 6.1 L/min-m2 = 59.54 L/min

Total Water Density Calculation=Q1+Q2 = 456.93 L/min




2.21 Location: 1700KV LV Auxiliary Transformer 5 (BPAT2)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :
Design Data :
Rectangular Prism Transformer Data :

W:274m L:276 m H:235m

Transformer Front Area : 274x235x2= 12.88 m2
Transformer Side Area : 276 x235x2= 1297 m2
Transformer Top Area : 276 x2.74x1 = 756 m2

Gonservator Data:

L:1.30m Dia. = 0.40 m

DxqfxL= 040x9x1.30m = 1.63 m2

D*x9/4x2 = 0.40"2 x|/ 4x2.0m = 0.25 m2
Total Rectangular Prism Area = 35.29 m2
Water density (Q1) = 35.29 m2 x 10.2 L/min-m2 = 359.96 L/min
Non - Absorbing ground surface area :
Transformer Bottom Area : 2.76 x2.74x1 = 7.56 m2
Water density (Q2) = 7.56 m2 x 6.1 L/min-m2 = 7.56 L/min
Total Water Density Calculation=Q1+Q2 = 406.08 L/min

2.22 Location: 1700KV LV Auxiliary Transformer 6 (BPAT2)

- Applicable Standard: NFPA 15
- Applicable rate : 10.2 L/min-m2 for rectangular prism area
- Applicable rate : 6.1 L/min-m2 for non-absorbing ground surface area Technical

Design Calculation Data GT Generator Transformer :

Design Data :

Rectangular Prism Transformer Data :

W:274m L:276m H:235m
Transformer Front Area : 274x235x2= 12.88 m2
Transformer Side Area : 276x235x2= 1297 m2
Transformer Top Area : 276 x2.74x 1= 756 m2




Conservator Data:
L:1.30m
Dxq{xL-=

Dia. =

Total Rectangular Prism Area

Water density (Q1) =

040 m
040 xqx1.30 m
D x |/ 4x2 = 0.40"2 x §/ 4x 2.0 m

35.29 m2 x 10.2 L/min-m2 =

Non - Absorbing ground surface area :

Transformer Bottom Area :
Water density (Q2) =
Total Water Density Calculation=Q1+Q2 =

3. Water Capacity Design Criteria

7.56 m2 x 6.1 L/min-m2 =

BPAT 2 and 3 Combined Cycle Cogeneration Plant Project

= m2

= m2

= 35.29 m2
359.96 L/min

276 x274x1= m2
7.56 L/min
406.08 L/min

Reference NFPA — 850 Recommended Practice for Fire Protection for Electric

Generating Plants and High Voltage Current Convertor Station For fixed water extinguishing system

with the highest water demand and 500 gpm (1,890 L/min) hose stream.

Area/ Equipment Protected Water Density Required Reference
Surface Water Density NFPA Code
GTG Step-up Transformer 152.88 m? 10.2 Umin-m? 1,779.40 L/min | NFPA 850
21 36.07 m? 6.1 L/min-m? NFPA 15
GTG Step-up Transformer 152.88 m? 10.2 L/min-m? 1,779.40 L/min | NFPA 850
22 36.07 m? 6.1 L/min-m? NFPA 15
GTG Step-up Transformer 152.88 m? 10.2 L/min-m? 1,779.40 L/min | NFPA 850
31 36.07m’> | 6.1 L/min-m’ NFPA 15
GTG Step-up Transformer 152.88 m? 10.2 L/min-m? 1,779.40 L/min | NFPA 850
32 36.07 m? 6.1 L/min-m? NFPA 15
GTG Step-up Transformer 152.88 m? 10.2 Umin-m? 1,779.40 L/min | NFPA 850
20 36.07 m? 6.1 L/min-m? NFPA 15
GTG Step-up Transformer 152.88 m? 10.2 Umin-m? 1,779.40 L/min | NFPA 850
30 36.07 m? 6.1 L/min-m? NFPA 15




2

GTG 21 Unit Auxiliary 109.75m° | 10.2 L/min-m 1,294.70 L/min | NFPA 850
Transformer 28.73 m? 6.1 L/min-m? NFPA 15
GTG 22 Unit Auxiliary 109.75m? | 10.2 L/min-m? 1,294.70 L/min NFPA 850
Transformer 28.73 m? 6.1 L/min-m? NFPA 15
GTG 31 Unit Auxiliary 109.75m? | 102  L/min-m? 1,294.70 L/min | NFPA 850
Transformer 28.73 m? 6.1 L/min-m? NFPA 15
GTG 32 Unit Auxiliary 109.75m? | 10.2 L/min-m? 1,294.70 L/min | NFPA 850
Transformer 28.73 m’ 6.1 L/min-m? NFPA 15
1100 KV LV Auxiliary 28.09m? | 10.2 L/min-m? 325.87 L/min | NFPA 850
Transformer 1 (BPAT3) 6.45 m? 6.1 L/min-m? NFPA 15
1100 KV LV Auxiliary 28.09m? |10.2 L/min-m? 325.87 L/min | NFPA 850
Transformer 2 (BPAT3) 6.45m” | 6.1 L/min-m? NFPA 15
2300 KV LV Auxiliary 38.86 m° | 10.2 L/min-m? 456.93 L/min | NFPA 850
Transformer 3 (BPAT3) 9.76 m? 6.1 L/min-m? NFPA 15
2300 KV LV Auxiliary 38.86 m? | 10.2 L/min-m? 456.93 L/min | NFPA 850
Transformer 4 (BPAT3) 9.76 m* | 6.1 L/min-m’ NFPA 15
1700 KV LV Auxiliary 3529 m? | 10.2 L/min-m? 406.08 L/min | NFPA 850
Transformer 5 (BPAT3) 7.56 m? 6.1 L/min-m? NFPA 15
1700 KV LV Auxiliary 3529 m? |10.2 L/min-m? 406.08 L/min | NFPA 850
Transformer 6 (BPAT3) 756m? | 6.1 L/min-m? NFPA 15
1100 KV LV Auxiliary 28.09 m? | 10.2 L/min-m? 325.87 L/min | NFPA 850
Transformer 1 (BPAT2) 6.45m? | 6.1 L/min-m? NFPA 15
1100 KV LV Auxiliary 28.09 m? | 10.2 L/min-m? 325.87 L/min | NFPA 850
Transformer 2 (BPAT2) 6.45 m? 6.1 L/min-m? NFPA 15
2300 KV LV Auxiliary 38.86 m? | 10.2 L/min-m? 456.93 L/min | NFPA 850
Transformer 3 (BPAT2) 9.76 m? 6.1 L/min-m? NFPA 15
2300 KV LV Auxiliary 38.86 m? | 10.2 L/min-m? 456.93 L/min | NFPA 850
Transformer 4 (BPAT2) 9.76 m? 6.1 L/min-m? NFPA 15
1700 KV LV Auxiliary 3529 m? [10.2 L/min-m? 406.08 L/min | NFPA 850
Transformer 5 (BPAT2) 7.56 m? 6.1 L/min-m? NFPA 15




1700 KV LV Auxiliary 3529 m? | 10.2 L/min-m? 406.08 L/min | NFPA 850
Transformer 6 (BPAT2) 7.56 m? 6.1 L/min-m? NFPA 15
E&C Building Cable Cellar 232 m? 12.2 L/min-m? 2,830.4 L/min | NFPA 850
Room NFPA 13
Fire Fighting Pump House 83.6 m? 10.2 L/min-m? 825.72 L/min | NFPA 850
NFPA 13, 15
STG Building Unit 1 42.0 m? 12.2 L/min-m? 512.40 L/min NFPA 850
(Bearing and Lube Oil NFPA 13,15
Tank)
STG Building Unit 2 42.0 m? 12.2 L/min-m? 512.40 L/min NFPA 850
(Bearing and Lube Oil NFPA 13,15
Tank)
Black Start Diesel 39.73 m? 10.2 L/min-m? 405.24 L/min | NFPA 850
Generator 1 NFPA 13
Black Start Diesel 39.73 m? 10.2 L/min-m? 405.24 L/min | NFPA 850
Generator 2 NFPA 13
4. Water Supply

The Highest water demand area is E&C Building Cable Cellar Room
= 2,830.40 L/min (base on above table) Reference NFPA-850

for fire hose streams, water density shall be 1,890 L/min

Water density for cable cellar room = 2,830.4 L/min
Water density for hose stream demand = 1,890 L/min
Total Fire Water Density = Fixed water extinguisher system + Hose stream

= 2,830.4 + 1,890
4,720.40 L/min




5. Fire Water Pump Design Capacity

Reference Hydraulic Calculation Data from Program Piping.
5.1 BPAT 2&3 E&C Sprinkle : Design water density and pressure loss in pipe of sprinkler system for
cable cellar room at point A, reference Program Piping are designed based on Hydraulic calculation.
Total Water Density of Sprinklers at Point A = 2,8304 L/min System Pressure

= 3.908 bar
5.2 BPAT 2&3 Hydrant : Design water density and pressure loss in pipe of sprinkler system for
cable cellar room at point A and hydrant hose stream at point B, reference Program Piping are

designed based on Hydraulic calculation.

47204 L/min
8.876 bar

Total Water Density

System Pressure
5.3 BPAT 2&3 Hydrant : Design water density and pressure loss in pipe of hydrant hose stream at 3

points, reference Program Piping are designed based on Hydraulic calculation.

Total Water Density = 3,840 L/min
System Pressure = 9.727 bar
Required Minimum Fire Pump Water Capacity =4,721 L/min (1,247 gpm)

Required Minimum Pressure Head of Fire Pump = 10 bar
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