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Appendix B:
Equipment Pictures
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Appendix C:
BetzDearborn Water Analysis



ort of deposit analysis. Deposit removed from 10 inch diam cooling water header at Bay
spoir

BetzDearborn

INORGANIC ANALYSIS REPORT

4000018855
NEWFOUNDLAND & LA3RDOR HYDRO

Sample Description:
Once thru cooling system

PRIMARY COMPOSITION (%)

Iron, Fe203 + Fe304 81
Loss on Ignition LOI 13
Silicon, SiO2 5
Aluminum, A12O3 1

Laboratory ID: 68943.2

Sampled: 29-JUN-200l
Reported: 20-JUL-2001
Field Rep: Finn, Edward

91000078

X-ray fluorescence detects elements between fluorine
and uranium in atomic number. Any of these elements not
reported are below detection limits.

Stan Kasper, Laboratory Supervisor

Shaping the Future of Water & Process Treatment



BetzDearborn

WATER ANALYSIS REPORT

4000018855
NEWPOUNDLAND & LABRADOR HYDRO

1_T

314O/SDE

LOS 23 12 4

pH 6.2

Specific Conductance, 13.7
at 25°C, pinhos

Alkalinity, 'P' 0
as CaCO3, ppm

Alkalinity, "M" 2.1
as CaCO3, ppm

Sulfur, Total, < 5
as SO4, ppm

Chloride, 3.7
as Cl, ppm

Hardness, Total, 3.8
as CaCO3, ppm

Calcium Hardness, Total, 2.3
as CaCO3, ppm

Magnesium Hardness, Total, 1.6
as CaCO3, ppm

Copper, Total, < 0.05
as Cu, ppm

Iron, Total, 0.08
as Fe, ppm

Sodium, 1.1
as Na, ppm

Phosphate, Total Inorganic, < 0.2
as PD4, ppm

Phosphate, Ortho-, I
as P04, ppm

Phosphate, Filtered Ortho-, < 0.2
as 204, ppm

Silica, Total, 1.0
as Si02, ppm

Sampled: 21-AUG--200l
Reported: 27-ADG-2001
Field Rep: Finn, Edward

91000078

Shaping the Future of Water & Process Treatment



BetzDearborn

WATER ANALYSIS REPORT

4000018855
NEWFOUNDLAND & LABRADOR HYDRO

Carbon, Total Organic,
as C, ppm

Color, Apparent,
Color Units (APHA)

JMO/BDE

L08 23124

4-7

10.0

Sampled: 21-AUG-2001
Reported: 27-AUG-2001
Field Rep: Finn, Edward

91000078

Shaping the Future of Water & Process Treatment



8etzDearborn

WATER ANALYSIS REPORT

4000018855
NEWFOUNDLAND & LABRADOR HYDRO

Sampled: 21-AUG--2001
Reported: 27-AUG-2001
Field Rep: Finn, Edward

91000078

Result Legend

I - A chemical or physical interference prevented the labs ability to
perform this test.

Shaping the Future of Water & Process Treatment



Appendix D:
Estimated Piping Costs



Breakdown of Labor Crew Costs

Employee Rates:

RSMeans Personnel Hydro Equivalent Rate
Plumber Mech. Main A $ 21.56
Plumber App. Mech. Main A $ 21.56
Welder Mech. Main A $ 21.56
Supervisor Mech. Main A + 10% $ 23.72
Overhead 63%

J,,bor Crews for RSMeans Piping Cost Estimates:

Crew "1 Plum"
Quantity Cost

Crew "01"
Quantity Cost

Crew "
Quantity

Q2"
Cost

Crew "Q15"
Quantity Cost

Crew "Q16"
Quantity Cost________________________

Plumber 1 $ 21.56 1 $ 21.56 2 $ 43.12 1 $ 21.56 2 $ 43.12
PlumberApprentice 0 $ - I $ 21.56 1 $ 21.56 1 $ 21.56 1 $ 21.56
Welder 0 $ - $ - $ - 1 $ 21.56 1 $ 21.56
Supervisor 0.333 $ 7.90 0.333 $ 7.90 0.333 $ 7.90 0.333 $ 7.90 0.333 $ 7.90
Overhead (63%) $ 18.56 $ 32.14 $ 45.72 $ 45.72 $ 59.31
Crew Rate per Hour $ 48.02 $ 83.16 $ 118.30 $ 118.30 $ 153.44
Crew Rate per Day $ 384.12 $ 665.27 $ 946.41 $ 946.41 $ 1,227.55

Labor Crew for Maintenance Cost Estimates:

Cleaning Crew
Quantity Cost________________________

Mechanical Main "A" 3 $ 64.68
Supervisor 0.333 $ 7.90
Overhead (63%) $ 45.72
Crow Rate per Hour $ 118.30

Equipment Hours Cost
Surface Air Coolers 64 $ 7,571.28
Surface Air Cooler Pipe 32 $ 3,785.64
Generator Coolers 64 $ 7,571.28
Generator Cooler Pipe 32 $ 3,785.64



Crew Install Crew
Labor TotalQuantity Unit Cost Material Crew

Capacity Time Cost
Cost ($) Cost ($)

Item (ea. ft.) ($Iea.) Cost ($) Type
(Iday) (days) ($Iday)

Replacement of Original with Carbon Steel

Supply Header
3" Carbon Steel Pipe Schd 40 20 3.78 75.60 Q15 43 0.47 946.41 440.19 515.79
2" Carbon Steel Pipe Schd 40 40 1.88 75.20 015 61 0.66 946.41 620.60 695.80
8' Gate Valve - 150- Flanged 2 1134.00 2268.00 Q2 2.5 0.80 946.41 757.13 3025.13
6" Gate Valve- 150- Flanged 2 640.80 1281.60 Q2 3 0.67 946.41 630.94 1912.54
3" Gate Valve - 150 - Flanged 6 346.80 2080.80 Qi 4.5 1.33 665.27 887.02 2967.82
3" Globe Valve - 150 - Flanged 1 488.40 488.40 01 4.5 0.22 665.27 147.84 636.24
2" Gate Valve - 150- Threaded 2 99.54 199.08 1 PLUM 11 0.18 384.12 69.84 268.92
1-1/4" Globe Valve - 150- Threaded 1 132.24 132.24 1 PLUM 13 0.08 384.12 29.55 161.79
10" Slip on Welded Flanges 5 42.00 210.00 Q16 4 1.25 1227.55 1534.44 1744.44
8" Slip on Welded Flanges 10 25.95 259.50 016 5 2.00 1227.55 2455.10 2714.60
6" Slip on Welded Flanges 12 16.68 200.16 016 6 2.00 1227.55 2455.10 2655.26
3" Slip on Welded Flanges 35 9.27 324.45 015 9 3.89 946.41 3680.48 4004.93
8"xlO" Reducer-Flanged 2 27.49 54.98 016 4 0.50 1227.55 613.78 668.76
3" x 6" Reducer - Schd 40 - Butt Welded 2 14.21 28.42 Q2 10 0.20 946.41 189.28 217.70
3" x 2" Reducer - Schd 40 - Butt Welded 1 5.44 5.44 Q1 12 0.08 665.27 55.44 60.88
10"Elbow45-Schd4O-ButtWelded 1 78.99 78.99 02 7 0.14 946.41 135.20 214.19
6" Elbow 90 - Schd 40 - Butt Welded 2 22.24 44.48 Q2 9 0.22 946.41 210.31 254.79
3"Elbow45-Schd4O-ButtWelded 2 5.50 11.00 Qi 11 0.18 665.27 120.96 131.96
3" Elbow 90 - Schd 40 - Butt Welded 6 7.28 43.68 Qi 11 0.55 665.27 362.87 406.55
2" Elbows 90 - Schd 40 - Threaded 3 1.41 4.23 01 13 0.23 665.27 153.52 157.75
2"Elbows45-Schd4O-Threaded 2 1.59 3.18 Qi 13 0.15 665.27 102.35 105.53
10" x 8" x 8" Tee Schd 40 - Butt Welded 1 254.66 254.66 02 4 0.25 946.41 236.60 491.26
8" x 6" x 6" Tee Schd 40 - Butt Welded 3 104.35 313.05 Q2 5 0.60 946.41 567.85 880.90
8" Tee Schd 40 - Butt Welded 1 104.35 104.35 02 5 0.20 946.41 189.28 293.63
6" x 6" x 3" Tee Schd 40- Butt Welded 1 54.51 54.51 Q2 6 0.17 946.41 157.73 212.24
3" x 3" x 2" Tee - Schd 40 - Butt Welded 2 23.48 46.96 QI 7 0.29 665.27 190.08 237.04
3" Tee Schd 40 - Butt Welded 3 18.62 55.86 01 7 0.43 665.27 285.11 340.97
1-1/4"Union-Schd4O-Threaded 1 2.38 2.38 01 21 0.05 665.27 31.68 34.06
2" Union - Schd 40 - Threaded 2 3.95 7.90 01 17 0.12 665.27 78.27 86.17

Supply Header Total: 8709.10 17.90 17388.55 26097.65

Page 1 of 7



Item
Quantity
(ea. ft.)

Unit Cost
($Iea,)

Material
Cost ($)

Crew
Type

Crew
.

Capacity
Install

.

Crew
Labor

Cost ($)
Total

Cost ($)

Discharge Header (Carbon Steel)
8"CarbonSteelPipeSchd4o 20 12.48 249.60 Q16 19 1.05 1227.55 1292.16 1541.76
8" Elbow 90 - Schd 40 - Butt Welded 2 44.48 88.96 Q2 8 0.25 94641 236.60 325.56
8" Elbow 45 - Schd 40 - Butt Welded 2 55.00 110.00 Q2 8 0.25 946.41 236.60 346.60
8" Slip-on Welded Flanges 12 25.95 311.40 016 5 2.40 1227.55 2946.12 3257.52
8" Gate Valve -150- Flanged 1 1134.00 1134.00 Q2 2.5 0.40 946.41 378.56 1512.56

Discharge Header Total: 1893.96 4.35 5090.05 6984.01

Surface Air Coolers Supply and Discharge Pipin g (Carbon Steel)
8" Carbon Steel Pipe Schd 40 20 12.48 249.60 Q2 37 0.54 946.41 511.57 761.17
5" Carbon Steel Pipe Schd 40 60 7.26 435.60 01 37 1.62 665.27 1078.81 1514.41
4" Carbon Steel Pipe Schd 40 120 4.75 570.00 QI 45 2.67 665.27 1774.05 2344.05
4" Butterfly Valves - 150- Victaulic 16 204.01 3264.16 01 38 0.42 665.27 280.11 3544.27
8"Elbow9O-Victaulic 2 101.27 202.54 Q2 21 0.10 946.41 90.13 292.67
5"Elbow45-Victaulic 4 45.43 181.72 01 20 0.20 665.27 133.05 314.77
4" Elbow 90-Victaulic 24 19.27 462.48 Q1 25 0.96 665.27 638.66 1101.14
4"Elbow45-Victaulic 20 23.84 476.80 Q1 25 0.80 665.27 532.21 1009.01
5" x 4" Reducer - Victaulic 8 27.62 220.96 Q1 42 0.19 665.27 126.72 347.68
8"Tee-Victaulic 2 168.26 336.52 Q2 14 0.14 946.41 135.20 471.72
5"Tee-Victaulic 4 72.56 290.24 01 13 0.31 665.27 204.70 494.94
4"Tee-Victaulic 16 37.56 600.96 01 17 0.94 665.27 626.13 1227.09
3/4" Automatic Air Vent 8 87.47 699.76 1 PLUM 12 0.67 384.12 256.08 955.84

Surface Air Cooler Piping Total: 7991.34 9.55 6387.43 14378.77
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Crew Install Crew Labor TotalQuantity Unit Cost Material Crew
Capacity Time Cost Cost ($) Cost ($)

Item (ea. ft.) ($Iea.) Cost ($) Type
(Iday) (days) ($Iday)

Turbine Bearing and Shaft Seal Supply(Carbon Steel)
1-1/4" Carbon Steel Pipe Schd 40 40
3/4" Carbon Steel Pipe Schd 40 40
1-1/4" Globe Valve - Threaded 1
3/4" Globe Valve - Threaded 2
1-1/4" Elbows 90 - Victaulic 8
1-1/4" Elbows 45 - Victaulic 2
3/4" Elbows 90 - Victaulic 6
3/4" Elbows 45 - Victaulic I
3" Tee - Schd 40 - Victaulic 1
1-1/4" x 3" Reducer - Victaulic 1
1-114" Tee - Schd 40 - Victaulic 1
3/4" x 1-1/4" Reducer - Victaulic 1
3/4" Tee - Victaulic 4

Turbine Bearing Cooler Supply Total:

1.31 52.40 1 PLUM 43 0.93 384.12 357.33 409.73
0.74 29.60 1 PLUM 71 0.56 384.12 216.41 246.01

132.24 132.24 1 PLUM 15 0.07 384.12 25.61 157.85
40.92 81.84 1 PLUM 20 0.10 384.12 38.41 120.25
12.22 97.76 1 PLUM 40 0.20 384.12 76.82 174.58
12.22 24.44 1 PLUM 40 0.05 384.12 19.21 43.65
12.22 73.32 1 PLUM 50 0.12 384.12 46.09 119.41
12.22 12.22 1 PLUM 50 0.02 384.12 7.68 19.90
28.35 28.35 Qi 22 0.05 665.27 30.24 58.59
68.46 68.46 Qi 34 0.03 665.27 19.57 88.03
23.22 23.22 1 PLUM 27 0.04 384.12 14.23 37.45
60.00 60.00 1 PLUM 65 0.02 384.12 5.91 65.91
23.22 92.88 1 PLUM 38 0.11 384.12 40.43 133.31

776.73 2.28 897.94 1674.67

Subtotal: 19371 34 29764 49135
15% Contingency: 2906 5 4465 7370

Piping Cost (Carbon Steel): 22277 39 34229 56505
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Crew Install Crew
Labor TotalQuantity Unit Cost Material Crew

Capacity Time Cost
Cost ($) Cost ($)

Item (ea. ft.) ($Iea.) Cost ($) Type
(/day) (days) ($Iday)

Replacement of Piping with Corrosion Resistant Piping

Supply Header (PVC)
8" PVC Pipe Schd 80 20 12.06 241.20 Q2 47 0.43 946.41 402.73 643.93
3" PVC Pipe Schd 80 20 2.86 57.20 01 50 0.40 665.27 266.11 323.31
2" PVC Pipe Schd 80 40 1.32 52.80 01 55 0.73 665.27 483.83 536.63
8" Butterfly Valve - Steel/Rubber Lined 2 390.04 780.08 Q2 2.5 0.80 946.41 757.13 1537.21
6" Butterfly Valve - PVC - Flanged 2 362.01 724.02 Q2 3 0.67 946.41 630.94 1354.96
3" Butterfly Valve - PVC - Flanged 6 204.33 1225.98 1 PLUM 27.6 0.22 384.12 83.51 1309.49
3" Globe Valve - PVC - Flanged 1 496.42 496.42 1 PLUM 27.6 0.04 384.12 13.92 510.34
2" Butterfly Valve - PVC - Flanged 2 184.85 369.70 1 PLUM 19.55 0.10 384.12 39.30 409.00
1-1/4" Globe Valve - PVC - Socket 1 100.51 100.51 1 PLUM 21 0.05 384.12 18.29 118.80
10" Flanged Adapters - PVC - Socket 3 328.79 986.37 02 14 0.21 946.41 202.80 1189.17
8" Flanged Adapters - PVC - Socket 8 40.91 327.28 Q2 17.1 0.47 946.41 442.76 770.04
6" Flanged Adapters - PVC - Socket 3 22.87 68.61 01 18.5 0.16 665.27 107.88 176.49
3" Flanged Adapters - PVC - Socket 14 11.12 155.68 Qi 30.3 0.46 665.27 307.38 463.06
2" Flanged Adapters - PVC - Socket 4 6.07 24.28 01 60.6 0.07 665.27 43.91 68.19
8" x 10" Reducer - PVC - Socket - Schd 80 2 139.40 278.80 02 10.1 0.20 946.41 187.41 466.21
3" x 6" Reducer - PVC - Socket - Schd 80 2 18.30 36.60 01 11.1 0.18 665.27 119.87 156.47
3"x2"Reducer-PVC-Socket-SChd8O 1 12.88 12.88 01 36.4 0.03 665.27 18.28 31.16
8" x 6" Reducer - PVC - Socket - Schd 80 3 44.51 133.53 02 10.2 0.29 946.41 278.36 411.89
10" Elbow 45 - PVC - Socket - Schd 80 1 246.42 246.42 02 9.3 0.11 946.41 101.76 348.18
6" Elbow 90 - PVC - Socket - Schd 80 2 27.53 55.06 01 10.1 0.20 665.27 131.74 186.80
3" Elbow 45- PVC - Socket - Schd 80 2 6.38 12.76 01 20.8 0.10 665.27 63.97 76.73
3"Elbow9O-PVC-Socket-Schd8O 6 6.36 38.28 01 20.8 0.29 665.27 191.90 230.18
2" Elbows 90 - PVC - Socket - Schd 80 3 2.54 7.62 01 33.1 0.09 665.27 60.30 67.92
2" Elbows 45 - PVC - Socket - Schd 80 2 3.00 6.00 01 33.1 0.06 665.27 40.20 46.20
10" x 8" x 8" Tee - PVC - Socket - Schd 80 1 554.57 554.57 02 5.7 0.18 946.41 166.04 720.61
8" x 8" x 6" Tee - PVC - Socket - Schd 80 3 116.81 350.43 02 6.2 0.48 946.41 457.94 808.37
8" Tee - PVC - Socket - Schd 80 1 116.81 116.81 Q2 6.2 0.16 946.41 152.65 269.46
6" x 6" x 3" Tee - PVC - Socket - Schd 80 1 48.74 48.74 Q1 6.7 0.15 665.27 99.29 148.03
3" x 3" x 2" Tee - PVC - Socket - Schd 80 2 36.30 72.60 01 13.9 0.14 665.27 95.72 168.32
3"Tee-PVC-Socket-Schd8O 3 11.71 35.13 Q1 13.9 0.22 665.27 143.58 178.71
1-1/4" Union - PVC - Socket - Schd 80 1 7.62 7.62 1 PLUM 15.5 0.06 384.12 24.78 32.40
2"Union-PVC-Socket-Schd8O 2 11.68 23.36 01 28.1 0.07 665.27 47.35 70.71

Supply Header Total: 7647.34 7.80 6181 .62 13828.96
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Item
Quantity
(ea. ft.)

Unit Cost
($Iea.)

Material
Cost ($)

Crew
Type

Crew
.Capacity

Install
.

Crew
Labor

Cost ($)
Total

Cost ($)

Discharge Header (PVC)
8" PVC Pipe Schd 80 20 12.06 241.20 Q2 47 0.43 946.41 402.73 643.93
8" Elbow 90 - PVC - Socket - Schd 80 2 75.90 151.80 02 9.3 0.22 946.41 203.53 355.33
8'Elbow45-PVC-Socket-Schd8O 2 100.00 200.00 Q2 9.3 0.22 946.41 203.53 403.53
8"FlangedAdapters-PVC-Socket 4 40.91 163.64 Q2 17.1 0.23 946.41 221.38 385.02
8" Butterfly Valve - Steel/Rubber Lined 1 390.04 390.04 Q2 4.5 0.22 946.41 210.31 600.35

Discharge Header Total: 1146.68 1.31 1241.48 2388.16

Surface Air Coolers Supply and Discharge Pipin g (Stainless Steel)
8" Stainless Steel Pipe Schd 10 20 43.23 864.60 02 41 0.49 946.41 461.66 1326.26

5" Stainless Steel Pipe Schd 10 60 38.35 2301.00 Qi 40 1.50 665.27 997.90 3298.90

4" Stainless Steel Pipe Schd 10 120 16.11 1933.20 Qi 49 2.45 665.27 1629.23 3562.43
4" Butterfly Valves - Rubber Lined = Victauli 16 202.25 3236.00 01 39 0.41 665.27 272.93 3508.93

8"Elbow9O-Victaulic 2 101.27 202.54 02 21 0.10 946.41 90.13 292.67

5"Elbow45-Victaulic 4 45.43 181.72 Qi 20 0.20 665.27 133.05 314.77

4'Elbow90-Victaulic 24 19.27 462.48 01 25 0.96 665.27 638.66 1101.14

4"Elbow4S-Victaulic 20 23.84 476.80 QI 25 0.80 665.27 532.21 1009.01

5" x 4" Reducer - Victaulic 8 27.62 220.96 01 42 0.19 665.27 126.72 347.68

8"Tee-Victaulic 2 168.26 336.52 02 14 0.14 946.41 135.20 471.72

5Tee-Victaulic 4 72.56 290.24 Qi 13 0.31 665.27 204.70 494.94

4"Tee-Victaulic 16 37.56 600.96 Qi 17 0.94 665.27 626.13 1227.09

3/4" Automatic Air Vent- PVC 8 20.85 166.80 1 PLUM 12 0.67 384.12 256.08 422.88

Surface Air Cooler Piping Total: 11273.82 9.15 6104.61 17378.43
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Crew Install Crew Labor TotalQuantity Unit Cost Material Crew
Capacity Time Cost

Cost ($) Cost ($)
Item (ea. ft.) ($Iea.) Cost ($) Type

(Iday) (days) ($Iday)

Turbine Bearing Supply (Stainless Steel)
1-1/4" Stainless Steel Pipe Schd 10
3/4" Stainless Steel Pipe Schd 10
1-1/4" Globe Valve - Threaded
3/4" Globe Valve - Threaded
1-1/4" Elbows 90 - Victaulic
1-1/4" Elbows 45- Victaulic
3/4" Elbows 90 - Victaulic
3/4" Elbows 45 - Victaulic
3" Tee - Schd 40 - Victaulic
1-1/4" x 3" Reducer - Victaulic
1-114" Tee - Schd 40 - Victaulic
3/4" x 1-1/4" Reducer - Victaulic
3/4" Tee - Victaulic

Turbine Bearing Cooler Supply Total:

40 6.25 250.00 1 PLUM 58 0.69 384.12 264.91 514.91
40 3.08 123.20 1 PLUM 71 0.56 384.12 216.41 339.61

1 140.50 140.50 1 PLUM 15 0.07 384.12 25.61 166.11
2 47.36 94.72 1 PLUM 20 0.10 384.12 38.41 133.13
8 12.22 97.76 1 PLUM 40 0.20 384.12 76.82 174.58
2 12.22 24.44 1 PLUM 40 0.05 384.12 19.21 43.65
6 12.22 73.32 1 PLUM 50 0.12 384.12 46.09 119.41
1 12.22 12.22 1 PLUM 50 0.02 384.12 7.68 19.90
1 28.35 28.35 Qi 22 0.05 665.27 30.24 58.59
1 68.46 68.46 Qi 34 0.03 665.27 19.57 88.03
1 23.22 23.22 1 PLUM 27 0.04 384.12 14.23 37.45
1 60.00 60.00 1 PLUM 65 0.02 384.12 5.91 65.91
4 23.22 92.88 1 PLUM 38 0.11 384.12 40.43 133.31

1089.07 2.04 805.53 1894.60

Subtotal: 21157 20 14333 35490
15% Contingency: 3174 3 2150 5324

Piping Cost (Corrosion Resistant): 24330 23 16483 40814
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Crew Install Crew
Labor TotalQuantity Unit Cost Material Crew Capacity Time Cost

Cost ($) Cost ($)Item (ea. ft.) ($Iea.) Cost ($) Type (Iday) (days) ($Iday)

Additional Piping Required for Closed Loop System

Closed Loop Piping (PVC)
8" PVC Pipe Schd 80
3" PVC Pipe Schd 80
8" Butterfly Valve * Steel/Rubber Lined
8" Check Valve - PVC - Wafer - Chemline
3" Butterfly Valve - PVC - Flanged
8" Elbow - 90 - PVC - Socket - Schd 80
8" Elbow - 45 - PVC - Socket - Schd 80
3" Elbow - 90 - PVC - Socket - Schd 80
8" x 8' x 6" Tee - PVC - Socket - Schd 80
10" x 8" Reducer - PVC - Socket - Schd 80
6" x 3" Reducer - PVC - Socket - Schd 80
10" Flanged Adapters - Socket - Schd 80
8" Flanged Adapters - Socket - Schd 80
3" Flanged Adapters - Socket - Schd 80

Subtotal:
15% Contingency:

Total Estimated Piping Cost:

120 1206 1447.20 Q2 47 2.55 946.41 2416.37 3863.57
20 2.86 57.20 01 50 0.40 665.27 266.11 323.31
10 390.04 3900.40 Q2 4.5 2.22 946.41 2103.13 6003.53
1 1174.87 1174.87 02 2.5 0.40 946.41 378.56 1553.43
1 204.33 204.33 01 27.6 0.04 665.27 24.10 228.43
14 75.90 1062.60 02 9.3 1.51 946.41 1424.70 2487.30
9 100.00 900.00 Q2 9.3 0.97 946.41 915.88 1815.88
3 6.38 19.14 Qi 20.8 0.14 665.27 95.95 115.09
1 116.81 116.81 Q2 6.2 0.16 946.41 152.65 269.46
3 139.40 418.20 Q2 10.1 0.30 946.41 281.11 699.31
1 18.30 18.30 Qi 11.1 0.09 665.27 59.93 78.23
3 328.79 986.37 02 14 0.21 946.41 202.80 1189.17
18 40.91 736.38 02 17.1 1.05 946.41 996.22 1732.60
2 11.12 22.24 01 30.3 0.07 665.27 43.91 66.15

9560 7 6679 16239
1434 1 1002 2436
10994 8 7681 18674
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Appendix E:
Net Present Worth Analysis



Net Present Worth Analysis

Case Details
Option Name: Operate As Current
Annual Escalation: 2.0%
Annual Discount Rate: 8.5%

Capital Costs:
Piping - Carbon Steel: $ (56,505.38)

Piping Replacement:
Replacement Freq. (yr): 25
Replacement Cost: $ (56,505.38)

Operating Costs:
System Maintenance Costs:

SAC Frequency (yr): 5
SAC Cost: $ (7,571.28)
SAC Pipe Freq. (yr): 10
SAC Pipe Cost: $ (3,785.64)
Gen. Brg Freq. (yr) 5
Gen. Brg. Cost: $ (7,571 .28)
Gen. Brg. Pipe Freq.: 10
Gen. Brg. Pipe Cost: $ (3,785.64)

Additional Annual Operating Costs:
None: $ -
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Net Present Worth: ($114,757)



NPW Data Table for the Option: Operate As Current

No. Year SAC SAC Pipe Gen Brg. Gen Pipe Additional Capital Cash Flow NPW

1 2002 0 0 0 0 0 -56505 -56505 0

2 2003 0 0 0 0 0 0 0 -52079

3 2004 0 0 0 0 0 0 0 -52079

4 2005 0 0 0 0 0 0 0 -52079

5 2006 -8359 0 -8359 0 0 0 -16719 -63197

6 2007 0 0 0 0 0 0 0 -63197

7 2008 0 0 0 0 0 0 0 -63197

8 2009 0 0 0 0 0 0 0 -63197

9 2010 0 0 0 0 0 0 0 -63197

10 2011 -9229 -4615 -9229 -4615 0 0 -27688 -75443

11 2012 0 0 0 0 0 0 0 -75443

12 2013 0 0 0 0 0 0 0 -75443

13 2014 0 0 0 0 0 0 0 -75443

14 2015 0 0 0 0 0 0 0 -75443

15 2016 -10190 0 -10190 0 0 0 -20380 -81438

16 2017 0 0 0 0 0 0 0 -81438

17 2018 0 0 0 0 0 0 0 -81438

18 2019 0 0 0 0 0 0 0 -81438

19 2020 0 0 0 0 0 0 0 -81438

20 2021 -11251 -5625 -11251 -5625 0 0 -33752 -88040

21 2022 0 0 0 0 0 0 0 -88040

22 2023 0 0 0 0 0 0 0 -88040

23 2024 0 0 0 0 0 0 0 -88040

24 2025 0 0 0 0 0 0 0 -88040

25 2026 -12421 0 -12421 0 0 -92703 -117546 -103332

26 2027 0 0 0 0 0 0 0 -103332

27 2028 0 0 0 0 0 0 0 -103332

28 2029 0 0 0 0 0 0 0 -103332

29 2030 0 0 0 0 0 0 0 -103332

30 2031 -13714 -6857 -13714 -6857 0 0 -41143 -106892

31 2032 0 0 0 0 0 0 0 -106892

32 2033 0 0 0 0 0 0 0 -106892

33 2034 0 0 0 0 0 0 0 -106892

34 2035 0 0 0 0 0 0 0 -106892

35 2036 -15142 0 -15142 0 0 0 -30283 -108634

36 2037 0 0 0 0 0 0 0 -108634

37 2038 0 0 0 0 0 0 0 -108634

38 2039 0 0 0 0 0 0 0 -108634

39 2040 0 0 0 0 0 0 0 -108634

40 2041 -16718 -8359 -16718 -8359 0 0 -50153 -110553

41 2042 0 0 0 0 0 0 0 -110553

42 2043 0 0 0 0 0 0 0 -110553

43 2044 0 0 0 0 0 0 0 -110553

44 2045 0 0 0 0 0 0 0 -110553

45 2046 -18458 0 -18458 0 0 0 -36915 -111493

46 2047 0 0 0 0 0 0 0 -111493

47 2048 0 0 0 0 0 0 0 -111493

48 2049 0 0 0 0 0 0 0 -111493

49 2050 0 0 0 0 0 0 0 -111493

50 2051 -20379 0 -20379 0 0 -152089 -192847 -114757



Net Present Worth Analysis

Case Details
Option Name: Chemical Injection
Annual Escalation: 2.0%
Annual Discount Rate: 8.5%

Capital Costs:
Piping - Carbon Steel $ (56,505.38)
Injection Facility $ (5,000.00)

Total: $ (61,505.38)

Piping Replacement:
Replacement Freq. (yr): 100
Replacement Cost: $ -

Operating Costs:
System Maintenance Costs:

SAC Frequency (yr): 25
SAC Cost: $ (7,571 .28)
SAC Pipe Freq. (yr): 50
SAC Pipe Cost: $ (3,785.64)
Gen. Brg Freq. (yr) 25
Gen. Brg. Cost: $ (7,571.28)
Gen. Brg. Pipe Freq.: 50
Gen. Brg. Pipe Cost: $ (3,785.64)

Additional Annual Operating Costs:
Chemical Costs: $ (90,028.00)
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NPW Data Table for the Option; Chemical Injection

No. Year SAC SAC Pipe Gen Brg. Gen Pipe Additional Capital Cash Flow NPW

1 2002 0 0 0 0 -90028 -61505 -151533 0

2 2003 0 0 0 0 -91829 0 -91829 217666

3 2004 0 0 0 0 -93665 0 -93665 -290998

4 2005 0 0 0 0 -95538 0 -95538 -359936

5 2006 0 0 0 0 -97449 0 -97449 -424744

6 2007 0 0 0 0 -99398 0 -99398 -485669

7 2008 0 0 0 0 -101386 0 -101386 -542945

8 2009 0 0 0 0 -103414 0 -103414 -596790

9 2010 0 0 0 0 -105482 0 -105482 -647408

10 2011 0 0 0 0 -107592 0 -107592 -694995

11 2012 0 0 0 0 -109744 0 -109744 -739730

12 2013 0 0 0 0 -111939 0 -111939 -781786

13 2014 0 0 0 0 -114177 0 -114177 -821322

14 2015 0 0 0 0 -116461 0 -116461 -858489

15 2016 0 0 0 0 -118790 0 -118790 -893430

16 2017 0 0 0 0 -121166 0 -121166 -926278

17 2018 0 0 0 0 -123589 0 -123589 -957157

18 2019 0 0 0 0 -126061 0 -126061 -986187

19 2020 0 0 0 0 -128582 0 -128582 -1013478

20 2021 0 0 0 0 -131154 0 -131154 -1039134

21 2022 0 0 0 0 -133777 0 -133777 -1063253

22 2023 0 0 0 0 -136452 0 -136452 -1085927

23 2024 0 0 0 0 -139181 0 -139181 -1107242

24 2025 0 0 0 0 -141965 0 -141965 -1127281

25 2026 -12421 0 -12421 0 -144804 0 -169647 -1149351

26 2027 0 0 0 0 -147700 0 -147700 -1167061

27 2028 0 0 0 0 -150654 0 -150654 -1183709

28 2029 0 0 0 0 -153668 0 -153668 -1199361

29 2030 0 0 0 0 -156741 0 -156741 -1214074

30 2031 0 0 0 0 -159876 0 -159876 -1227906

31 2032 0 0 0 0 -163073 0 -163073 -1240910

32 2033 0 0 0 0 -166335 0 -166335 -1253134

33 2034 0 0 0 0 -169661 0 -169661 -1264627

34 2035 0 0 0 0 -173055 0 -173055 -1275430

35 2036 0 0 0 0 -176516 0 -176516 -1285587

36 2037 0 0 0 0 -180046 0 -180046 -1295135

37 2038 0 0 0 0 -183647 0 -183647 -1304111

38 2039 0 0 0 0 -187320 0 -187320 -1312549

39 2040 0 0 0 0 -191066 0 -191066 -1320482

40 2041 0 0 0 0 -194888 0 -194888 -1327939

41 2042 0 0 0 0 -198785 0 -198785 -1334950

42 2043 0 0 0 0 -202761 0 -202761 -1341541

43 2044 0 0 0 0 -206816 0 -206816 -1347737

44 2045 0 0 0 0 -210953 0 -210953 -1353561

45 2046 0 0 0 0 -215172 0 -215172 -1359037

46 2047 0 0 0 0 -219475 0 -219475 -1364185

47 2048 0 0 0 0 -223865 0 -223865 -1369024

48 2049 0 0 0 0 -228342 0 -228342 -1373574

49 2050 0 0 0 0 -232909 0 -232909 -1377851

50 2051 -20379 -10189 -20379 -10189 -237567 0 -298703 -1382906



Net Present Worth Analysis

Case Details
Option Name: Corrosion Resistant
Annual Escalation: 2.0%
Annual Discount Rate: 8.5%

Capital Costs:
Piping - Non Corrosive: $ (40,813.67)

Piping Replacement:
Replacement Freq. (yr): 100
Replacement Cost: $ -

Operating Costs:
System Maintenance Costs:

SAC Frequency (yr): 25
SAC Cost: $ (7,571.28)
SAC Pipe Freq. (yr): 50
SAC Pipe Cost: $ (3,785.64)
Gen. Brg Freq. (yr) 25
Gen. Brg. Cost: $ (7,571.28)
Gen. Brg. Pipe Freq.: 50
Gen. Brg. Pipe Cost: $ (3,785.64)

Additional Annual Operating Costs:
None: $ -
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Net Present Worth: ($41,883)



NPW Data Table for the Option: Corrosion Resistant

No. Year SAC SAC Pipe Gen Brg. Gen Pipe Additional Capital Cash Flow NPW

1 2002 0 0 0 0 0 -40814 -40814 0

2 2003 0 0 0 0 0 0 0 -37616

3 2004 0 0 0 0 0 0 0 -37616

4 2005 0 0 0 0 0 0 0 -37616

5 2006 0 0 0 0 0 0 0 -37616

6 2007 0 0 0 0 0 0 0 -37616

7 2008 0 0 0 0 0 0 0 -37616

8 2009 0 0 0 0 0 0 0 -37616

9 2010 0 0 0 0 0 0 0 -37616

10 2011 0 0 0 0 0 0 0 -37616

11 2012 0 0 0 0 0 0 0 -37616

12 2013 0 0 0 0 0 0 0 -37616

13 2014 0 0 0 0 0 0 0 -37616

14 2015 0 0 0 0 0 0 0 -37616

15 2016 0 0 0 0 0 0 0 -37616

16 2017 0 0 0 0 0 0 0 -37616

17 2018 0 0 0 0 0 0 0 -37616

18 2019 0 0 0 0 0 0 0 -37616

19 2020 0 0 0 0 0 0 0 -37616

20 2021 0 0 0 0 0 0 0 -37616

21 2022 0 0 0 0 0 0 0 -37616

22 2023 0 0 0 0 0 0 0 -37616

23 2024 0 0 0 0 0 0 0 -37616

24 2025 0 0 0 0 0 0 0 -37616

25 2026 -12421 0 -12421 0 0 0 -24843 -40848

26 2027 0 0 0 0 0 0 0 -40848

27 2028 0 0 0 0 0 0 0 -40848

28 2029 0 0 0 0 0 0 0 -40848

29 2030 0 0 0 0 0 0 0 -40848

30 2031 0 0 0 0 0 0 0 -40848

31 2032 0 0 0 0 0 0 0 -40848

32 2033 0 0 0 0 0 0 0 -40848

33 2034 0 0 0 0 0 0 0 -40848

34 2035 0 0 0 0 0 0 0 -40848

35 2036 0 0 0 0 0 0 0 -40848

36 2037 0 0 0 0 0 0 0 -40848

37 2038 0 0 0 0 0 0 0 -40848

38 2039 0 0 0 0 0 0 0 -40848

39 2040 0 0 0 0 0 0 0 -40848

40 2041 0 0 0 0 0 0 0 -40848

41 2042 0 0 0 0 0 0 0 -40848

42 2043 0 0 0 0 0 0 0 -40848

43 2044 0 0 0 0 0 0 0 -40848

44 2045 0 0 0 0 0 0 0 -40848

45 2046 0 0 0 0 0 0 0 -40848

46 2047 0 0 0 0 0 0 0 -40848

47 2048 0 0 0 0 0 0 0 -40848

48 2049 0 0 0 0 0 0 0 -40848

49 2050 0 0 0 0 0 0 0 -40848

50 2051 -20379 -10189 -20379 -10189 0 0 -61136 -41883



Net Present Worth Analysis

Case Details
Option Name: Closed Loop
Annual Escalation: 2.0%
Annual Discount Rate: 8.5%

Capital Costs:
Piping - Carbon Steel $ (56,505.38)
Additional Piping Loop $ (18,674.39)
Pump & Heat Exchanger $ (45,000.00)

Total: $ (120,179.77)

Piping Replacement:
Replacement Freq. (yr): 100
Replacement Cost: $

Operating Costs:
Re-circulating Pump:

Pump Rating (hp): 60
Pump Rating (kW): 44.74
Electrical Cost ($/kWh): 0.05
Yearly Pump Cost: $ (19,596.99)

System Maintenance Costs:
SAC Frequency (yr): 25
SAC Cost: $ (7,571.28)
SAC Pipe Freq. (yr): 50
SAC Pipe Cost: $ (3,785.64)
Gen. Brg Freq. (yr) 25
Gen. Brg. Cost: $ (7,571 .28)
Gen. Brg. Pipe Freq.: 50
Gen. Brg. Pipe Cost: $ (3,785.64)

Additional Annual Operating Costs:
Heat Exchanger Maintenance $ (1,000.00)
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Net Present Worth: ($417,473)



NPW Data Table for the Option: Closed Loop

No, Year Pump SAC SAC Pipe Gen Brg. Gen Pipe Additional Capital Cash Flow NPW

1 2002 -19597 0 0 0 0 -1000 -120180 -140777 0
2 2003 -19989 0 0 0 0 -1020 0 -21009 -147594

3 2004 -20389 0 0 0 0 -1040 0 -21429 -164371

4 2005 -20796 0 0 0 0 -1061 0 -21858 -180143

5 2006 -21212 0 0 0 0 -1082 0 -22295 -194970

6 2007 -21637 0 0 0 0 -1104 0 -22741 -208909

7 2008 -22069 0 0 0 0 -1126 0 -23196 -222013

8 2009 -22511 0 0 0 0 -1149 0 -23659 -234332

9 2010 -22961 0 0 0 0 -1172 0 -24133 -245913

10 2011 -23420 0 0 0 0 -1195 0. -24615 -256800

11 2012 -23889 0 0 0 0 -1219 0 -25108 -267034

12 2013 -24366 0 0 0 0 -1243 0 -25610 -276656

13 2014 -24854 0 0 0 0 -1268 0 -26122 -285701

14 2015 -25351 0 0 0 0 -1294 0 -26644 -294205

15 2016 -25858 0 0 0 0 -1319 0 -27177 -302198

16 2017 -26375 0 0 0 0 -1346 0 -27721 -309713

17 2018 -26902 0 0 0 0 -1373 0 -28275 -316778

18 2019 -27441 0 0 0 0 -1400 0 -28841 -323420

19 2020 -27989 0 0 0 0 -1428 0 -29418 -329664

20 2021 -28549 0 0 0 0 -1457 0 -30006 -335533

21 2022 -29120 0 0 0 0 -1486 0 -30606 -341051

22 2023 -29703 0 0 0 0 -1516 0 -31218 -346239

23 2024 -30297 0 0 0 0 -1546 0 -31843 -351115

24 2025 -30902 0 0 0 0 -1577 0 -32479 -355700

25 2026 -31521 -12421 0 -12421 0 -1608 0 -57972 -363242

26 2027 -32151 0 0 0 0 -1641 0 -33792 -367293

27 2028 -32794 0 0 0 0 -1673 0 -34467 -371102

28 2029 -33450 0 0 0 0 -1707 0 -35157 -374683

29 2030 -34119 0 0 0 0 -1741 0 -35860 -378049

30 2031 -34801 0 0 0 0 -1776 0 -36577 -381214

31 2032 -35497 0 0 0 0 -1811 0 -37309 -384189

32 2033 -36207 0 0 0 0 -1848 0 -38055 -386986

33 2034 -36931 0 0 0 0 -1885 0 -38816 -389615

34 2035 -37670 0 0 0 0 -1922 0 -39592 -392087

35 2036 -38423 0 0 0 0 -1961 0 -40384 -394410

36 2037 -39192 0 0 0 0 -2000 0 -41192 -396595

37 2038 -39976 0 0 0 0 -2040 0 -42016 -398648

38 2039 -40775 0 0 0 0 -2081 0 -42856 -400579

39 2040 -41591 0 0 0 0 -2122 0 -43713 -402394

40 2041 -42422 0 0 0 0 -2165 0 -44587 -404100

41 2042 -43271 0 0 0 0 -2208 0 -45479 -405704

42 2043 -44136 0 0 0 0 -2252 0 -46389 -407212

43 2044 -45019 0 0 0 0 -2297 0 -47316 -408629

44 2045 -45919 0 0 0 0 -2343 0 -48263 -409962

45 2046 -46838 0 0 0 0 -2390 0 -49228 -411215

46 2047 -47775 0 0 0 0 -2438 0 -50212 -412392

47 2048 -48730 0 0 0 0 -2487 0 -51217 -413499

48 2049 -49705 0 0 0 0 -2536 0 -52241 -414540

49 2050 -50699 0 0 0 0 -2587 0 -53286 -415519

50 2051 -51713 -20379 -10189 -20379 -10189 -2639 0 -115488 -417473
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Appendix F:
Closed Loop Piping and Equipment Details



Generator Bearing Coolers

TD

D
T

>1 Isolation Valve Unit Flow Diagram
t5i Reducing Valve Bay D'Espoir Powerhouse #2

Safety Valve
EE Flow Meter Orifice Closed Loop Service Water System

Strainer Pipe Section Identification



Frictiona Pressure Loss for each Section of Piping

--
-

-
-
-

-

S t
Flow Pipe Len th _______

Fittings_Equivalent Length (ft) Total Pressure Pressure
ec ion

Rate Size
g Elbows Tee St. Tee Br. Reducer Valves

____

Ot
___

her Length Loss Loss
(GPM) Nom ID (ft) QL (ft) } 7 7i i [7i Qt. (ft) QL (ft) (ft) (PSI/lOOft) (PSI)

______

A 2100 8 7.97 10 1 20
-

1 4.5 1
-

4.5 39 3.27 1.277
B 2100 8 7.97 10 1 20

-
1 42

-
1 4.5 76.5 3.27 2.505

C 1920 8 15 95 2.77 2.633
D 960 5 5.044 10 2 i 1 49 7.52 3.685
E 720 5.044 15 i 41 4.40 1.806
F 480 4 4.026 15 11 1

-

37 6.40 2.366
G 240 4 4.026 15 3 11 1 11 1 2.2

-

61.2 1.76 1.078
H 960 5 5.044 10 2 13 1 13

-
1 2.8 51.8 7.52 3.896

1920 8 7.97 10 2 20 50 2.77 1.386
_______

J 174 3 3.068 8 2 8
-

1 18
- -

-

42 3.77 1.583
K 42 11/4 1.38 10 4 3.5 1 0.8 24.8 14.55 3.610
L 21 3/4 0.824 1 1 2

- -

- -

3 52.83 1.585
M 21 3/4 0.824 1 1 2

-

- -

3 52.83 1.585
N 42 11/4 1.38 10 2 3.5

-
I 0 17.8 14.55 2.591

0 132 3 3.068 20 3 8 1 8 1 18 70 2.25 1.578
P 66 2 2.072 10 2 5 1 5

- -

25 4.42 1.105

Q 33 11/4 1.38 10 2 3.5 1 3.5 20.5 9.29 1.905
R 33 11/4 1.38 10 2 3.5 1 3.5 20.5 9.29 1.905
S 66 2 2.072 10 2 5 1 5 25 4.42 1.105
T 132 3 3.068 20 3 8 1 8 1 18 70 2.25 1.578

U 2100 8 7.97 20 2 20 1 4.5 64.5 3.27 2.112

SAC ______ _________ _________
5.000

GBC

_____ ____ ____

_______ __________ __________
5.000

TBC

_____ _____

_____

____

____ _______ __________ __________
5.000



Determine Frictional Pressure Drop for Pump

Notes:
- Static Head Neglected since system is a Closed Loop
- Typical Pressure Loss for Plate Heat Exchangers: 5 PSI
- Pressure Loss in Coolers Estimated as piping branches.

Path with the Highest Frictional Pressure Drop

Path I Path 2
Section A 1.277 Section A 1 .277

Heat Exch 5 Heat Exch 5
Section B 2.505 Section B 2.505
Section C 2.633 Section J 1.583
Section D 3.685 Section K 3.61
Section E 1 .806 Section L 1.585
Section F 2.366 TBC 5
Section G 1.078 Section M 1.585

SAC 5 Section N 2.591
Section H 3.896 Section U 2.112
Section I 1 .386 Total 26.85

Section U 2.112
Total 32.75

Maximum Fric tional Pressure Drop 33 PSI

Pump Requirements

Path 2
Section A 1 .277

Heat Exch 5
Section B 2.505
Section J 1.583
Section 0 1.578
Section P 1.105
Section 0 1.905

GBC 5
Section R 1.905
Section S 1.105
Section T 1 .578
Section U 2.112

Total 26.66

Flow Rate: 2100 GPM
Head + 15%: 87 ft



IM0deI:3196 Size:6X8-17 Group: 60 Hz RPM:1180 Stages:1

Purchaser:
User:
tem/Equip.No: Date: 3/13/02
Service: Certified By:

Operating Condit ions Pump Performance
Liquid: Water Rated Efficiency: 76.5 % Suction Specific Speed: 11340 (gpm(US) ft)

Temp.: 70 F Rated Pump Power: 59.8 hp Mi Cont. Stable Flow: 778 gpm(US)

Sp. Heat: Mech/Dyn Seal Loss: 0 hp Mi Cont. Thermal Flow:

S.G./Visc.: 1 Other Power Loss: 0 hp

Flow: 2100 gpm(US) Rated Total Power: 59.8 hp Non-Overloading Power: 63.5 hp

TDH: 85 ft Impeller Dia. 1st stage: 15.375 in Addtl stages:

NPSHa: NPSHr: 9.3 ft
Shut off Head: 113.5 ft Mag. Drive Circuit Flow:

Max Dia. Solids: Max Drive Power:

% Solids: Max Drive Temp:

Vapor Press: Max Motor Size:

Notes: 1. Mechanical seal increased drag effect on power and efficiency is not includd. 2. Magnetic drive eddy current
and viscous effect on power and efficiency is not included. 3. Elevated temperature effects on performance are

not included.
;.
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Dmsos Model 3196
All dimensions in inches and(mm) Not to be used for construction.

__
-I

Mod.4 I
Pump ANSI Discharge Suction

X
Size Designation Size Size A I

-

B I

I 0

-

Y Z

-

E SF

-

Shaft
Diameter
at cpig.

Key-Way
______________

Pump
Weight

lbs. (kg.)

1 a 11/2-6 AA 1 1 1/2 84 (38)
l'/2x3-6 AB 114 3

131
I

4 5¼ 7' 4
I

3 I 3
92(42)

3196
IT 2 x 3-6 2 3 614 (165)

/2

(343) (102 (133)

/,
184)

/2

114) (76 2) 1
%

3) I95 (22 2)
3 x %

4) I4 8 2
95 (43) I

I
1 5 11/2_8 AA 1 11/2

) ( ( . ( .
I

. ( . x .
100 (45)

1 11/2 x 3-8 AB 1'/2 3
- I * _.. - - _______ ___________ 108)49)

2 a 3-6 AlO 2 3 81/4 (210) 180 (82)

I 3 x 4-7 A70 3 4 11 (280) 220 (100)

2 38 A60 2 3 9'/z (242) I 200 (91)j 3 a 4-8 A70 3 4 11 (280) I I 220 (100)

I 3 x 4-8G A70 3 4 11 (280) 3 191/2 4 82/, I 220 (100)

1 x 2-10 A05 1 2 81/2 (216) i (495(j (102( (210( I I 200 (91)

/2 a 3-10 A50 11/2 3 8% (216) j 220 (100)
3196
MT"

2 x 3-10 A60 2 3 9l/ (242) I
_____ _____

. 121/2 41/2
47/s 332. 1% 2/, a 1/ 1.230(104)

- ____ _____ _____
3 x 4-10 A70 - 3 4 11 (280) 1 (318) (114) ' (124) (95.3) (28.6) (6.4 x 3.2) j

_____
265 (120) I

3 a 4-101-i A40 3 4 12¼ (318) 275 (125) I
4 a 6-10 A80 4 6 132/2 (343) 1 I I 305 (138).

12/2 a 3-13 A20 1 12/2 3 102/2 (267) I I
19 4 10 I 245(111) j

2 a 3-13 A30 I 2 3 11/2 (292)

3 a 4-13 A40 3 4
-

12¼ (318)

1/2
(495) (102) 1 (254)

I 275 (125) I
J 330 (150)

4 X6-13 80 I 4 I 6 - 131/2 (343) I_i-
-

- . - 405 (184)J

- 6 a 8-13 A90 6 8 16 (406) I
-

I I 560 (254)

8 x 10-13 A100 8 10 16 (457)

- 27 6 14' 18 62/ 8 5¼ 2% 5/ 670
3196
XLT

6a8-15 AllO 6 8 18 (457 i
___________ ___________

%

(708
j

(152
/2

(368

3%

476)

2

(165) (203) 133 3)1 (60

%x ,
I(15 9 S 7 9y

610(277))
_____________________ ___________ ___________

8x 10-15 A120 8 10 19 (483)
) ) ) ( H . . .

' 740 (336)

8 s 10-15G A120 8 10 12 (463) i _,__ l_ - _ _ - _________ 710 (322) I

On LTC Irarne, shalt diameter at coupling is 1%. (47.6) keyway is '/' x 1/,. (12,7) a (6.4) ps.

MOTOR
MotorBed- Frame ciMOdi plate Sizes Max.

I Applicable -

Ii 56-145 132/2

21
--

2 182-215

_
191/2

IT (495)
I

_____

254-286

'"

143 215

2 254-286 (686)

I 324-326
30

(762)
Ml -

364-365
-

(864)
-

2
______

404-405 35'/2
(902)

4 -
440 SEP

45I/

1 213-256 24
(610)

2 284-365 I
46/

404-445

4 I (181)

BEDPLATE

Appro
HA HB HG : Bedpial

Lbs. (kc

10 35 3 75
(254) (889) (76.2) (34)

12 39 3¼ 80
(305) (991) (82.6) (36)

15 46 41/s 120
(381) (1168) (105) (54)

12 1 45 '33' 43% loS
(305) I (1143) (95.3) (95.3) (48)

15
(381)

52
I (1321)

4'/ 4u/
(105) (105)

155
(70)

18 58 4% 42/,

(457) ' (1473) (121) (121) 205
58 5% 4% (93)

(457) I (1473) (146) (121)

18 60 6% 5
(457) (1524) (171) (127) 240

18 60 7% 6 (109)
(457) l (1524) (197) (152)

26 ' 62 4
(660) (1575) (102)

22 68 4% (170)
(559) (1730) (121)

22 80 4% 460
(559) (2032) (121) (209)

26 74 4 435

Lantern Ring Connection or 1

Frame Adapter Drain 1

Casing Drain
(with asbestos gaskel) 1 y %

Alternate Casing Drain 1 j '/2" I /1' I /2"

Bearing Frame Cooling 40 l%/' 1/ I ¼"
Discharge Gage Cpnnection' 1 '/," 3%" 3%"
Suction Gage Connection 1 1/," %" N "

Bypass Connection 1 1/2' l/" I 2,4"

Quench Gland Connection
(packing gland) _______

2
_

-T"5. ,,,r"&. ,? 42p1l

02 Taps on Model 3196 XLT,
• 4x6-lO and 4x6-13 have no tap. 3x4-8 and 3x4-l3 have 1/," (6.4) tap.

Mode) 3196 MT illustrated. Dimensions apply to
3196 ST, 3196 MT and 3196 XLT. Dimensions apply
to both 150 and 300 pound flanges. Flanges are
drilled to ANSI dimensions.

Appilea to pumps where 0 = 81/4"
2Applies to pumps where 0" 10"

25
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The uncomplicated nature of the Platef low exchanger yields connections at the same location and on the

same plane for a given model. This yields simple and accurate results when laying out these heat exchang-

ers into your system.

Models PF25-PFB5

CtILD -4CT
OuT IN

Models PF8-PF21

COLD 1IL 0t0t0 I
:cj ° 0

JL 04J0 I
j4 A H .4 c H k A H

jL 25°°

I

6

C H

Dimensions and Details



Appendix G:
Cooling Water Source Details



Generator Beaiing Coolers

T

System Supply 50 PSI
Shaft Seal Supply 30 PSI
Penstock Supply 250 PSI
Intermediate 150 PSI
Drain Lines to Tailrace
Tailrace Supply 55 PSI

1xJ Isolation Valve
Reducing Valve

Lz1 Safety Valve
Flow Meter Orifice
Strainer

Unit Flow Diagram
Bay D'Espoir Powerhouse #2

Modification for Supply from Talirace
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Breakdown of Labor Crew Costs

Employee Rates:

RSMeans Personnel Hydro Equivalent Rate
Plumber Mech. Main A $ 21.56
Plumber App. Mech. Main A $ 21 .56
Welder Mech. Main A $ 21 .56
Supervisor Mech. Main A + 10% $ 23.72
Overhead 63%

labor Crews for RSMeans Piping Cost Estimates:

j
Crew "1 Plum"

Quantity Cost
Crew "

Quantity
01"

Cost
Crew "Q2"

Quantity Cost________________________
Plumber I $ 21.56 1 $ 21.56 2 $ 43.12
PlumberApprentice 0 $ - 1 $ 21.56 1 $ 21.56
Welder 0 $ - $ - $ -

Supervisor 0.333 $ 7.90 0.333 $ 7.90 0.333 $ 7.90
Overhead (63%) $ 18.56 $ 32.14 $ 45.72
Crew Rate per Hour $ 48.02 $ 83.16 $ 118.30
Crew Rate per Day $ 384.12 $ 665.27 $ 946.41

L!,or Crews for Maintenance Cost Estimates:

Cleaning Crew
Quantity Cost__________________________

Mechanical Main "A" 2 $ 43.12
Supervisor 0.333 $ 7.90
Overhead (63%) $ 32.14
Crew Rate per Hour $ 83.16

Mntenance Requirements for Additional Equipment:

Frequency
Equipment Hours (JYear) Cost

Pump Overhaul 16 1 $ 1,331
Strainer Cleaning 8 2 $1,331



Piping Cost Estimate

Item
Quantity
(ea. ft.)

Unit Cost
($Iea.)

Material
Cost ($)

Crew
Type

Crew
Capacity

(Iday)

Install
Time
(days)

Crew
Cost

($iday)

Labor
Cost ($)

Total
Cost ($)

8" Pipe - PVC - Schd 80 150 12.06 1809.00 Q2 47 3.19 946.41 3020.46 4829.46
3" Pipe - PVC - Schd 80 10 3.54 35.40 01 50 0.20 665.27 133.05 168.45
8"CheckValve-Wafer-Chemline 1 1174.87 1174.87 Q2 2.5 0.40 946.41 378.56 1553.43
8" Butterfly Valve - Steel/Rubber Lined 4 390.04 1560.16 Q2 4.5 0.89 946.41 841.25 2401.41
3" Ball Valve - Socket - Chemline 1 300.00 300.00 01 25 0.04 665.27 26.61 326.61
8" Flanged Adapter - PVC - Socket 10 40.91 409.10 Q2 17.1 0.58 946.41 553.46 962.56
6" x 3" Reducer - PVC - Socket 1 18.30 18.30 01 11.1 0.09 665.27 59.93 78.23
8" -45 Elbow - PVC - Socket 4 100.00 400.00 02 9.3 0.43 946.41 407.06 807.06
8" -90 Elbow - PVC - Socket 12 75.90 910.80 02 9.3 1.29 946.41 1221.17 2131.97
8" Tee - PVC - Socket 2 116.81 233.62 Q2 6.2 0.32 946.41 305.29 538.91
8" x 8" x 6' Tee - PVC Socket 1 116.81 116.81 Q2 6.2 0.16 946.41 152.65 269.46
3"-90Elbow-PVC-Socket 3 7.73 23.19 01 20.8 0.14 665.27 95.95 119.14
3" Tee - PVC - Socket 1 15.64 15.64 Qi 13.9 0.07 665.27 47.86 63.50

Subtotal: 7007 8 7243 14250
25% Contingency: 1752 2 1811 3563

Total Estimated Piping Cost: 8759 10 9054 17813



Pressure Requirement for New Supply Pump - BDE 7

--

Friction Loss:

Section Flow . .Pipe Size Len th ________
Fittings_Equivalent Leng th (ft) Total Pressure Pressure

Rate g Elbows Tee St. Tee Br. Reducer Valves
____

Ot
____

her Length Loss Loss
______

(GPM) (in) (ft) Qt (ft) QtJ (ft) Qt (ft) Qt} (ft) Qt (ft) Qtj (ft) (ft) (PSI/lOOft) (PSI) (FT)

A 2100 8 20 2 20 1 45 1 4.5 109.5 3 3.285 7.6
B 2100 8 10 2 20 50 3 1.500 3.5
C 2100 8 100 9 20 1 4.5 1 4.5 289 3 8.670 20.0
D 178 3 10 3 8 1 8 1 17 2 8 1 1.8 76.75 4 3.070 7.1
E 1922 8 20 2 20 1 20 1 45 1 20 1 4.5 149.5 2.6 3.887 9.0
F 2100 8 40 5 20 1 20 2 4.5 169 3 5.070 11.7

Total Dynamic Pressure Loss (FT):
Path I
Section A 7.6
Section B 3.5

Strainer 4 PSI 9.2
Section C 20.0
Section D 7.1

Cooler Friction Loss 10.0
Section F 11.7

Total 69.1

Path 2
Section A
Section B

Strainer 4 PSI
Section C
Section E

Cooler Friction Loss
Section F

Total

7.6 Pump Requirements
3.5 Flow Rate: 2100 GPM
9.2 Max Head + 20%: 85 ft

20.0
9.0
10.0
11.7
71.0

Strainer dlIrac



Model:3196 Size:6X8-17 Group: 60 Hz RPM:1180 Stages:1

...............

Purchaser:
User:
Item/Equip.No: Date: 3/13/02
Service: Certified By: ____________________

Operating Conditions Pump Performance
Liquid: Water Rated Efficiency: 76.5 % Suction Specific Speed: 11340 (gpm(US) , ft)
Temp.: 70 °F Rated Pump Power: 59.8 hp Mi Cont. Stable Flow: 778 gpm(US)
Sp. Heat: Mech/Dyn Seal Loss: 0 hp Mi Cont. Thermal Flow:
S.G.Nisc.: 1 Other Power Loss: 0 hp
Flow: 2100 gpm(US) Rated Total Power: 59.8 hp Non-Overloading Power: 63.5 hp
TDH: 85 ft Impeller Dia. 1st stage: 15.375 in Addtl stages:
NPSHa: NPSHr: 9.3 ft

Shut off Head: 113.5 ft Mag. Drive Circuit Flow:
Max Dia. Solids: Max Drive Power:
% Solids: Max Drive Temp:
Vapor Press: Max Motor Size:

Notes: 1. Mechanical seal increased drag effect on power and efficiency is not included. 2. Magnetic drive eddy current
and viscous effect on power and efficiency is not included. 3. Elevated temperature effects on performance are
not included.

.
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Deswrs Model 3196
All dimensions in inches and (mm) Not to be used for construction.

, . S.. ,

r'
e

Mod,I

__
Pump ANSI Discharge'1 Suction
Size DesignatIon Size Size X A

____________ ____________ -

B
-

0
I

V Z
I

E SF I
j

Shaft
Diameter
at Cptg.

Key-Way
Pump

Weight
lbs. (kg.)

___________ ____________ ____________
1 5 1'/2-6 AA 1 U/2 84 (38)

1'/ x 3-6 AB 1'/ 3
13 4 51 71 41 3 33 7

92(42)
3196
MI

_ y2
2x3-6 2 3 6'/2(165)

(343) 102

/,

133

/4

184

,4

114 76 2

/,

95 3

/,

22 2

5, S %
4 8 2 4

95(43)

1 x 1'/2-8 AA 1 I 1'/
( ) ( ) ( ) ( ) ( . ) ( . ) ( . ) ( . x . )

100 (45)

1/7X3-8 AB 1'/2 _________ _________

- - -
-

-

_______ I
- 2 x 3-6 AlO 2 3 8, (210) I [180 (82)

3 x 4-7 A70 3 4 11 (280) I 220 (100)

2 x 3-8 ASO 2 3 9"4 (242) I 200 (91)

3 x 4-8 A70 3 4 11 (280) 220 (100)

3x4-8G A70 3 4 11 (280) 194 4 6'/, I j 220 (100)

1 x 2-10 A05 1 2 82 (216) (495) (102) (210) 200 (91)

11/7 x 3-10 AGO 1'/2 3 81/2 (216) 220 (100)
3196
MT 2 ii 3-10 A60 2 3 91/2 (242) 12'/, 4y2 4% 3% 1 4 '' 230 (104)

3 x 4-10 A70 - 3 4 11 (280) - -
(318) ( (114) (124) (95.3) (28.5) (6.4 x 3,2) j 265 (120)

3 x 4-1OH - A40 3 I 4 12"4 (318) 275 (125)

4 x6-10 ABO - 4 6 131/2 (343) cts (138)

1'/ x3-13 A20 11,4 3 10i4 (267)
-19'/

2 x 3-13 A30 2 3 11% (292)
(495)

4

(102)

10

(254)
I

245 (111)

275 (125)

3 x 4-13 A40 3 I 4 12,4 (318)
.

330 (150)

4 x 6-13 A80 4 6 131/7 (343)

-

405 (184)

6 x 8-13 A90 6 8 16 (406) 560 (254)

3196
XLI

8x 10-13 A100 8 10 18 (457)
27%

6 x 8-15 AllO 6 8 18 (457)
708

6

152

141/,

368

183/4

476

6/,

165

8

(203

5'/,

133)

23/,I (50 3)

5/x5,4

(15 9 x 7 9r
670 (304)

610 (277)J
( )

Bx 10-15 A120 8 10 19 (483)
( ) ( ) )j ( ( ) ) ( . .I .

I 740 (336)

B x 10-15G A120 8 10 12 (483) - j_ - - - - - _______
710 (322) I

'On LTC frame, shaft diameter at coupling is 17/,, (47.6) keyway is 'I," x '/,". (12.7) x (6.4) Ps.

r i'M
MOTOR BEDPLATE

Motor I Approx.
I0 e Frame C HA HB HG '6(9.5) Bedplate
, plate Sizes Max. - '6 (3.2) Weight

Applicable j _________ ______________ Lbs. (kg.)-

1

_
156-145

________
13'/

__________
10 35 3 75

(343) (254) (889) (76.2) (34)

3198 2 182-215 19'/2
(495)

12
(305)

39
(991)

3/
(82.6)

80
(36)

-
3 254-286

27 15 46 4/, 120
(686) (381) (1168) (105) (54)

1 -143215
191,4 12 45 '3% '3% 105

. (495) (305) (1143) (95.3) (95.3) (48)

2 254-286
27 15 52 41/, 41,4 155

(686) (381) (1321) (105) (105) (70)

-
324-326

30
(762)

18
(457)

58
(1473)

4% 43/,
(121) (121) 205

364365
-

34 18 58 53/4 43/4 (93)

(864) (457) (1473) (146) (121)
__________-

404-405
351/2 18 60 6% 5
(902) I (457) (1524) (171) (127) 240

4
4 0

461/j
(1181)

18
(457)

60
(1524)

7% 6
(197) (152)

(109)

_________
"i -

1 213-256 24
(610)

26
(660)

62
(1575)

41 (102)

2 284-365
34 ' 22 68 43/ (170)

(864) (559) (1730) i (121) - _________

404445
461,4

(1181)
22

(559)
80

(2032)
4%

I (121)
460

(209)

I
________

(181)
26

(660)
74

(1880)
4

(102)
435

(198)

25

PURPOSE
No. TAP SIZE
of

Taps 3196 ST 3196 MT 3196 XLI
___________________________
Lantern Ring Connection or

Seal Flush ,, ..4''
-.

l-
Frame Adapter Drain

-
1 LLOT'

Casing Drain
(with asbestos gasket)

.,1 34 3 ., 3/, '4

Alternate Casing Drain 1 34' V2 _________

Bearing Frame Cooling _______

Discharge Gage Connection 1 'f,' 34" %'
Suction Gage Connection 1 1/," %"U 3/s"

Bypass Connection 1 '/" "4" 1
Quench Gland Connection

(packing gland)
l"" , "2 -.

-
.. v- -.

''

o 2 Taps on Model 3196 XLT.
• 4x6-10 and 4x6-13 have no tap. 3x4-8 and 3x413 have 1/,' (6.4) tap.

Model 3196 MT illustrated. Dimensions apply to
3196 ST1 31 96 MT and 3196 XLT. Dimensions apply
to both 150 and 300 pound flanges. Flanges are
drilled to ANSI dimensions.

'Applies tO pumps where D 81/,"

'Applies to pumps where D = 10"
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Rotary Filters
Type VRS MotorOperated Rotary Filter
Type VRS HandOperated Rotary Filter
Model VRS Control Panel

Available in both hand operated and motor driven models, the Spirax Sarco Rotary
Filter supplies the perfect answer to your difficult filtering needs in a cost effective
way.

4

Features and Benefits
• Self Cleaning Unit

Eliminates maintenance and production downtime.

o Helical Worm Gear Design
Removes debris from element while pushing debris down to the blowdown.

o Use of Finer Mesh Elements
Since filter elements are continuously cleaned, pressure drops are kept to a minimum

o Motor Driven Unit
Allows automatic operation.

• Single Element Design
Compact unit will fit where duplex unit will not.

• Unique Filter Design
Allows filtration of most any fluid.

The Spirax Sarco Rotary Filter offers the
user the advantage of a cost effective
means of filtering foreign matter from vir-
tually any fluid. The unique design pro-
vides a way to maintain a clean filter ele-
ment while pushing dirt and debris to the
blowdown. By offering its user continu-
ous product flow with no downtime, pro-
duction is increased and process
becomes more profitable. Since filter ele-
ments are always clean finer mesh ele-
ments may be used providing a higher
quality product with pressure drops kept
to a minimum. Downstream equipment is
protected and since no manual cleaning
is required, labor costs are drastically
reduced. With the advantage of no man-
ual cleaning, product contamination is
not present and the filtering of toxic and
noxious fluids becomes safer. These
reasons make the Rotary Filter an impor-
tant part of your system to assure more
profitable operations.

Operation

The rotary filters are constructed with a
spiral blade affixed to a rotor which
passes through the center of the filter
element. Rotation of the worm gear type
rotor removes debris from the element
while pushing the debris out the blow-
down. The rotor may be either hand
operated or motor driven for total auto-
matic operation. The rotary filter assures
clean element operation and thus elimi-
nates downtime due to element clean-
ings.

Applications

WATER-River water, cooling water,
brine
PROCESS FLUID-Food and beverage,
chemicals, pharmaceuticals
PAPER-Coating units, spray nozzles,
glue, black liquor, white water
PETROLEUM-Fuel oil, lubricating oils,
recycling process, wax
PAINTS & VARNISH-Latex, varnish,
lacquer, ink

11



VRS Rotary Filters

The Spirax Sarco Rotary Filter provides a
self-cleaning filter for use where continual
removal of debris from fluid is required. The
self-cleaning design consists of a helical rotor
located inside the filter element, which when
rotated, scrapes debris from the element into
a reservoir until time of disposal.

Sample Specifications
The filter shall be a self cleaning Spirax Sarco
Rotary Filter for use on fluid service where
continual removal of particulate matter is
required. Filter shall use a helical worm gear
rotor located inside filter element to remove
foreign matter and push debris into blowdown
holding leg. Filter shall provide continuous
clean element operation and require NO
backwash cycle or use of mechanical seals.
Unit to be supported by pipework with no legs
or special mounting materials required.
Available in hand operated or motor drive
models as required. For motorized models,
motor to be 1/3 HP 1725 RPM TENV gear
reduced motor. Available in vertical (VRS)
pattern with materials of construction as
required by fluids being filtered.

Motor Drive Unit (VRS)

Standard motor 1/3 HP 115/230 Volts, single
phase 60 Hz, totally enclosed, non-ventilated
construction with gear reduction to 9 rpm.
Additional motor features (optional) -
Explosion-proof; DC Motors; 230/460 or 575
Volt, 3 phase; XT design for washdown and
outdoor use.

PMO 200 psig cold water 200 psig cold Water 175 psig cold water Consult factory

Sizes 3/4,1,1-1/2, 3", 4", 6", 8' 2", 2-1/2' 3", 4", 6", 8" 10" 12"
2, 2-1/2

Connections NPT ANSI 125 flgd. NPT ANSI 125 flgd. ANSI 150 flgd.

nstruction Cast Iron Body
316 SS or Br I t l

Cast Iron Body Fabricated Steel Body
ass n erna s

I ____________
316SS or Brass Internals - 316SS Internals

Options Cast Steel or 316 SS body ' Cast Carbon Steel or 316 SS body Fabricated 316 SS Body

Bronze Body W/ ANSI 150 W/ NPT w/ ANSI 150 flanged connections
W/ NPT connections flanged connections connections

* Note: Consult factory for other available flanges or materials of construction

No. Part Material
1 Cap Screw Steel
2 Cap Gasket Graphite
3 Blowdown Gasket Graphite
4 Packing Molded or Braided Graphite
5 Motor Assembly Cast Iron & Steel
6 Coupling Steel
7 Shear Pin Brass
8 Element Gasket Neoprene
9 Locating Pin Stainless Steel

No. Part Material
10 Bodyt Cast iron, Bronze, Cast

Steel, Stainless Steel
II Capt Cast Iron, Bronze, Cast

Steel, Stainless Steel
12 Packing Nut Stainless Steel, Brass
13 Element Assemblyt Stainless Steel, Brass
14 Rotor Assemblyl- Stainless Steel, Brass
15 Hold Down Screws Stainless Steel, Brass
16 Shaft Bearing Stainless Steel, Brass
17 Blowdown Connectiont Cast Iron, Bronze, Cast

Steel, Stainless Steel

Nylon brusher stainless steel brush can be used on rotor material
shows. See element selection chart for application.
Standard materials as shown. Additional materials of construction,
i.e., 304 ss, Monel, etc. available upon special request -
consult tactory.

12
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lhh.

I
t.

Al

I,-

Size
Scr,
A

Figd.
Al Bi Max, 52 Max. C I) B F

Cast tron
Motor Hand
Driven Operated
Weight Weight

3/4" 4.1 - 10.6 - 1/2 4.5 - - - 6lb

1" 5.0 - 11.9 - 3/4 5.5 - - - Sib

1-1/2 5.6 - 14.1 - 1 5.4 - - - 13 lb

2" 8.0 - 17.5 28.1 1-1/4 8.1 20.0 4.0 85 lb 34 lb

2-1/2 9.0 - 20.7 31.0 1-1/2 9.0 22.0 4.5 115 lb 46 lb

3" 11.25 23.0 33.4 2 9.5' 23.9 5.1 125 lb 57 lb

4" - 17.4 35.5 45.1 3 21.3 23.75 10.1 260 lb 208 lb

6" - 20.75 40.3 48.4 3 23.1 25.3 12.75 380 lb 321 lb

8" -. 29.0 46.4 55.1 4 28.3 26.8 18.0 710 lb 640 lb

10" - 34.25 - 63.6 6 34 29.6 21.6 1250 lb -

12" - 43.9 - 80 10 47.6 36.3 27.9 1980 lb -

Size 3/4" I" 1-1/4" 1-1/2' 2' 2-1/2' 3" 4" 6" 8" 10 12"

11 19 28 38 70 110 165 280 650 1100 1650 2400

hese Cv's are for perf/ opening of O45 or larger. Consult factory for C0's an smeller pert's, mesh or mesh lined.

VRSAvaiiàble Element Selections -'

Actual
Opening
inches Microns

Stainleso Steel
316

Brass
Recommended
Rotor Assembly

.0055" 140 100 mesh N/A nylon brush only
.007" 178 80 mesh N/A 316 S.S. or nylon brush
.010" 254 60 mesh N/A 316 S.S. or nylon brush
.020" 508 N/A 1/64" pert blade
.027" 686 1/64" pert N/A blade
.032" 813 1/32" pert 1/32" pert blade
.046" 1,169 3/64" pert 3/64" pert blade
.062" 1,575 1/16" pert 1/16" pert blade
.094" 2,393 3/32" pert 3/32" pert blade
.109" 2,784 7/64 pert 7/64 pert blade
.125" 3,175 1/Sport 1/8" pert blade
.187" 4,750 3/16" pert 3/IS" pert blade only
.250" 6,350 1/4" pert 1/4" pert blade only
.375" 9,525 3/8" pert 3/8" pert blade only
.500" 12,700 1/2" pert 1/2" pert blade only

uonsutt factory for otner avaitanie screen sizes

Mesh-lined screen - use brush rotor only
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STANDARD CONTROL PANEL

I CONTROL
PANEL WITH

I OPTIONS

8

ONAL
SAL)

The Model VRS Control Panel
provides a fully-automatic Sys-
tem to operate all functions of 115v; Single Phase; 60Hz; One valve blowdown system
the motorized rotary filter prod- (valve not included.)
uct line. Rotor (cleaning function) 115v; Single Phase; 60 Hz; Two valve blowdown system
and purge (blowdown function)
is controlled by timer operation. (valves not included.)
The VRS Control Panel provides Enclosure: NEMA 4 Key Lockable
a fully-automatic filtration system Controls: User adjustable interval and duration timers
eliminating manual labor and to operate rotor and blowdown valve/valves.
possible human error. H.O.A. selector switch.

Motor protection and control power fuses.
Manual blowdown push button override.

Optional Extras Indicator pilot lights.
Terminal strip for field connections.

Differential pressure switch with Motor rated output contact and relay.
isolated alarm contacts. Lockable, motor rated, external power disconnect.
Electronic resettable cycle
counter. 230v/460v; Three Phase; 60Hz; One valve blowdown system
Consult factory if: fluid has a (valve not included.)
melting point above 50F, or for 230v/460v; Three Phase; 60 Hz; Two valve blowdown system
corrosive fluids. (valves not included.)

Enclosure: NEMA 4 Key Lockable
Controls: As above, but additional control power transformer

secondary and dual primary fusing.
Adjustable overload relay for motor.

INTERIOR

Key Description
1 NEMA 4 cabinet Enclosure
2 Lockable, Motor Rated, External Power Disconnect
3 Hand-Oft-Auto Switch
4 Pilot Light - System On
5 Pilot Light - Rotor On
6 Manual Slowdown Ovenide Push Button
7 Kay Lock
8 Electronic, Resettabie Cycle Counter (Optional)

*9 0-25 Psi Differential Pressure Switch 114 MNPT (Optional)

_________
Key Description

10 1CR-Motor Control Relay
11 2cR-Rotor/Slowdown Valve Control Relay
12 3cR-OP. Override Control Relay
13 ITS-Timer-Slowdown Time Till On
14 2TR-Timer-Rotor Time Till On
15 3TR-Timer-Blowdown Duration On
16 4TR-Timer-Rotor Duration On
17 Main Power Fuse Stock
18 Terminal Strip-Field connections

1
_L1

h-c-I

I

13

14

IS

16

17

18

The control panel to operate the self-cleaning rotary filter shall be the Spirax Sarco
Model VRS Control Panel. Control panel shall contain user adjustable timers to
control interval and duration of both rotor and blowdown valve operations. A difter-
ential pressure switch and isolated alarm contact for rotor operation if pressure
drop across filter exceeds allowable levels. A manual blowdown override switch,
along with H.O.A. selector switch, indicator operation lights, and rotor cycle
counter to be provided. Enclosure to be NEMA. 4 with cabinet key lock and exter-
nal lockable power disconnect. Available in voltages of 11 5v11 0/60 Hz and 230-
460v/30/60 Hz.

Installation

Control Panel to be installed following standard good electrical practice, and in
conformance with local and state codes.

NEMA 4 Enclosure

Type 4 Enclosures are intended for use indoors or outdoors to protect the
enclosed equipment against splashing water, seepage of water, falling of hose-
directed water, and severe external condensation. They are sleet-resistant but not
sleet (ice)-proof. They shall have conduit hubs or equivalent provision for water
tight connection at the conduit entrance and mounting means external to the
equipment cavity.
Note: Control panel supplied without knockouts, all connections to panel supplied
by installer.

11 5v;1 0;6OHz
16 17.5 4.5 3230v

14
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Cost Savings of Re-routing Cooling Water Supply from Penstock

Annual Statistics:
Annual Escalation Rate 2.0%
Annual Discount Rate: 8.5%
Electrical Rate ($/kWh): 0.041

Water Usage of Cooling Water System:
Surface Air Coolers (IGPM): 1600
Generator Big. Cooler (IGPM): 110
Turbine Big. Cooler (IGPM): 35
Shaft Seal (IGPM): 4

Total (IGPM): 1749
Total (m3!s): 0.1325

Power Generated by Cooling Water:

P = p g Q H

p = Density of Water (kg/rn3) 1000
g = Gravity (mIs2) 9.81
Q = Water Flow (m3/s) 0.133
H = Head (rn) 172.0

= Turbine Peak Efficiency 0.94
77g Generator Peak Efficiency 0.97

P = Power (Watts) 203880

Annual Cost Savings:
Power Savings (kW): 203.88
Usage Factor (%/yr): 0.89
Electrical Cost ($IkWh): 0.045
Annual Cost Saving ($/yr): $ 71,529

Initial Captial Costs:
Piping Materials: $ 8,759
Piping Labor: $ 9,054
Purnp Cost: $ 20,000
Strainer Cost: $ 5,000

25% Contingency $ 10,703
Total Capital Cost ($): $ 53,516

Annual Operating Costs:
Purnp Rating (hp): 60
Pump Rating (kW): 44.74
Usage Factor (%Iyr): 0.89
Electrical Cost ($IkWh): 0.041
Pump Power Costs ($/yr): $ 14,302
Pump Maintenance Costs ($/yr): $ 1,331
Strainer Maintenance Costs ($/yr): $ 1,331

Total Operating Cost ($/yr): $ 16,963



Year Date Operating Capital
Cost Saving Net NPWCost Cost

1 2002 ($16,963) ($53,516) $71,529 $1,050 $968
2 2003 ($17,302) $0 $72,959 $55,657 $48,246
3 2004 ($17,648) $0 $74,418 $56,770 $92,692
4 2005 ($18,001) $0 $75,907 $57,906 $134,475
5 2006 ($18,361) $0 $77,425 $59,064 $173,755
6 2007 ($18,728) $0 $78,973 $60,245 $210,682
7 2008 ($19,103) $0 $80,553 $61,450 $245,396
8 2009 ($19,485) $0 $82,164 $62,679 $278,031
9 2010 ($19,875) $0 $83,807 $63,932 $308,711
10 2011 ($20,272) $0 $85,483 $65,211 $337,553
11 2012 ($20,678) $0 $87,193 $66,515 $364,667
12 2013 ($21,091) $0 $88,937 $67,846 $390,157
13 2014 ($21,513) $0 $90,716 $69,203 $414,120
14 2015 ($21,943) $0 $92,530 $70,587 $436,647
15 2016 ($22,382) $0 $94,381 $71,998 $457,825
16 2017 ($22,830) $0 $96,268 $73,438 $477,733
17 2018 ($23,287) $0 $98,194 $74,907 $496,450
18 2019 ($23,752) $0 $100,157 $76,405 $514,045
19 2020 ($24,227) $0 $102,161 $77,933 $530,585
20 2021 ($24,712) $0 $104,204 $79,492 $546,135
21 2022 ($25,206) $0 $106,288 $81,082 $560,754
22 2023 ($25,710) $0 $108,414 $82,703 $574,496
23 2024 ($26,224) $0 $110,582 $84,358 $587,416
24 2025 ($26,749) $0 $112,794 $86,045 $599,561
25 2026 ($27,284) $0 $115,049 $87,766 $610,979
26 2027 ($27,830) $0 $117,350 $89,521 $621,713
27 2028 ($28,386) $0 $119,697 $91,311 $631,803
28 2029 ($28,954) $0 $122,091 $93,138 $641,290
29 2030 ($29,533) $0 $124,533 $95,000 $650,207
30 2031 ($30,124) $0 $127,024 $96,900 $658,591
31 2032 ($30,726) $0 $129,564 $98,838 $666,472
32 2033 ($31,341) $0 $132,156 $100,815 $673,882
33 2034 ($31,967) $0 $134,799 $102,831 $680,847
34 2035 ($32,607) $0 $137,495 $104,888 $687,395
35 2036 ($33,259) $0 $140,245 $106,986 $693,551
36 2037 ($33,924) $0 $143,050 $109,126 $699,338
37 2038 ($34,603) $0 $145,911 $111,308 $704,778
38 2039 ($35,295) $0 $148,829 $113,534 $709,893
39 2040 ($36,000) $0 $151,805 $115,805 $714,701
40 2041 ($36,720) $0 $154,841 $118,121 $719,221
41 2042 ($37,455) $0 $157,938 $120,483 $723,470
42 2043 ($38,204) $0 $161,097 $122,893 $727,465
43 2044 ($38,968) $0 $164,319 $125,351 $731,220
44 2045 ($39,747) $0 $167,605 $127,858 $734,750
45 2046 ($40,542) $0 $170,957 $130,415 $738,069
46 2047 ($41,353) $0 $174,377 $133,023 $741,189
47 2048 ($42,180) $0 $177,864 $135,684 $744,122
48 2049 ($43,024) $0 $181,421 $138,398 $746,880
49 2050 ($43,884) $0 $185,050 $141,165 $749,472
50 2051 ($44,762) $0 $188,751 $143,989 $751,909



Bay D'Espoir Unit #7
Economic Analysis of Converting Cooling Water Supply to Talirace
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