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s-: CVDF Load, Fault, and Coordination Analysis 

LC&UI: Cold Vacuum Drying Fadlily R.v*.d: NIA 8v: N/A 
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chedcd:q/Zy9q eK 

1.0 OBJECTIVE: 

Validate and as-build the Load and Fault hand calculations performed by Meier Associates. 
Perform a protective device coordination study, not performed by Meier's, and furnish any 
recommendations, induding recommended device settings. Perform Transient Motor Starting (TMS) 
analysis for the chillers and also the motors on the standby generator system. Indicate any design 
problems or NEC Code Violations, if found. 

2.0 

2.1 

2.2 

2.3 

2.4 

3.0 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

5.0 

CRITERIA: 

Review the Meier Associates hand calculations. 

Review the pertinent project as-build electrical drawings and specifications. 

Field verify manufacturerhake of installed equipment. 

Estimate actual feeder lengths for the latest drawings and use them in the analysis. 

METHOD OF ANALYSIS: 

Power Tools for Windows (PTW) Software, version 3.5.2.1, 1995-1998, SKM Systems 
Analysis, Inc. 

REF E RE N C E S : 

Meier Associates hand calculations MEI-228BEL-03 and -04, Rev 0, September 21,1996. 

Drawings H-1-82242, Rev 2; H-1-82246, Rev 3; H-1-82247, Rev 3; and H-1-82280, Rev 2. 

Electrical Utilities Switching Diagram Drawing H-1-5223, Rev 19. 

230 kV Transmission System Fault Study, HNF-SDLL-ESOl6, Rev 1, Page 71,230 kV 
Bus "AT'. 

National Electrical Code (NEC) 1996. 

CVDF Generator Building Electrical One-Line Diagram 8 Conduit Schedule Drawing 
H-1-83978, Rev 0. 

Actual vendor data for the 100 Kw, 480 Vac, 3 Ph generator, see Appendix "J". 

DATA 

The distribution swtem model was initially derived from field information and the Meier hand 
calculations. Subsequently. this model was completed in detail using the latest CVDF as-build 
drawing information. It was created topdown from the 230 kV BPA system, Substation "A7", 
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transformer A2701C, line breaker C7X14 that feeds 13.8 kV line C7-L14 and to the CVDF facility. 
The latest worse case 230 kV fault information was used (Ref 4.4). 

6.0 ASSUMPTIONS 

6.1 1998 NEC cede evaluation will only be performed in a general nature to main basic electrical 
distribution system (one-line). This study does not encompass the entire physical distribution 
system. 

6.2 All motor bad FWs shall be perthose published in the 1996 NEC, table 430-150. The P W  
model's motor efficiencies will be adjusted, at the 80% power factor level, such that the calculated 
F W s  will match as close as possible to those in the table. 

6.3 All running induction motors will be induded as fault contributions in the short circuit study. 
Typical default sub-transient reactances shall be used. 

6.4 The latest 230 kV, three phase w o m  case BPA fault levels were used (Ref 4.4), see 
Appendix "A'. 

6.5 The per unit driving voltage for the study will be set a 1.045 to raise the nominal main 
transformer (A2701C) primary voltage from 220 kV to 230 kV. 

6.6 The existing FTW Captor Square '[r curves were used and matched to the actual breakers 
installed. 

6.7 In lieu of actual vendor motor data, TMS analysis used the conservative PTW library motor 
characteristiu and loadings. 

6.8 The ASCO 940 automatic transfer switch (MCCI-bus1400A ATS) is electrically 
operatedlmechanically held. Therefore, it would fail either in normal or standby mode. It is not a 
dosed transition transfer switch, and therefore the generator would never be in parallel with the 
normal supply. 

7.0 CALCULATIONS: 

The dual  PTW (Summer Load) study results are contained in the following appendices, induding 
other pertinent information. 

7.1 Appendix "A' - PTW Input Data Report 

7.2 Appendix 'B" - PTW Demand Load Analysis Report 

7.3 Appendix "C" - PTW Feeder and Transformer Sizing Report 

7.4 Appendix 'D" - PTW Load Flow and Voltage Drop Analysis Report 
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7.5 Appendix 'E' - 
7.6 Appendix 'F' - PTW One-Une AutoCad Drawings 

7.7 Appendix 'G' - Captor Protective Device Coordination Drawings 

7.8 Appendix 'H" - Captor Protective Device Coordination Settings 

7.9 Appendix 'I' - Transient Motor Starting plots 

7.10 Appendix =I' - Input Information 

8.0 CONCLUSIONS: 

Due to the relathrely high 13.8 kV fault levels (spproaching 10,OOOA) in the "K" area and the resulting 
affects upon the CVDF fault levels (approaching 30,OOOA @ SWBDl, 48OVac, 3 PH bus), caution 
must be applied to all electrical equipment short Circuit Current Ratings (SCCR). The results of this 
study are outlined below: 

8.1 
Discussion: Results indicate the systems design meets the basic NEC requirements, such as 
equipment size and w m n t  csnying capacity requirements. The "Feeder Loads Defined as Zero" 
resulted from the summer analysis (no heating on - loads not in service). 
Conclusion: No significant alcefns dated to Demand Load Analysis and Feeder and Transformer 
Sizing exists. 
Recommondod Futun Actlon: None 

8.2 
Discuulon: Calculated load flow cumnt for the entire facility (summer load) was 1754A, which is 
within the SWBDl, 25OOA capacity. Summer load was used because there was little difference 
between the two seasons, and it contributed the largest motor fault contribution to the worse case 
fault study. Report yielded only four voltage drop uiteria violations and all of them were across 
transformers . These violations were bmnch drops reported in excess of %3.0. This is not 
unusual for transformem that am loaded dose to their rating and PTW repeats this flag twice going 
from the primary to the secondary and then back again. No other voltage drop criteria violations 
were flagged within the report. 
Conclusion: No significant concerns related to this report exist. 
Recommended Futum Actlon: Nons 

8.3 Results of the PTW Short Circuit Analysis Report: 

The XIR ratios within this facility fall within a range of .l-3.2 . The asymmetrical RMS fault 
currents will decay to symmtricai RMS values in a range of 51.7 cycles (information obtained from 
the detailed Short Circuit Analysis Report). The circuit breakers evaluated within this study appear 
to operate within their short circuit ratings. even if exposed to some asymmetrical fault current. 

PTW Short Circuit Analysis Report (Summary only) 

Results of the PTW Demand Load Analysis and Feeder and Transformer Sizing Report: 

Results of the PTW Load Flow and Voltage Drop Analysis Report: 
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8.3.1 Panelboards: 
Discussion: The main 480 Vac distribution panels within CVDF were evaluated for SCCR. 
Conclusion: The panels evaluated appear to be within their respective SCCRs. 
Recommended Future Action: None 

8.3.2 SCR heater controllers: 
Discussion: There are some SCR heater controllers close to and sourced from panels PNL-003, 
PNL-005, PNL-007. and PNL-009 that raise some SCCR concerns. 
Concluslon: The panel breakers that feed these SCR heater controllers will not provide the SCR 
controllers with current limiting protection. 
Recommended Future Actlon: None, heavy-duty fused disconnects between the panelboard 
branch circuit breaker and the SCR controllers have been provided. 

8.3.3 The main 1500 Kva, 13.&480Y/277 Vac, 3 Ph padmounted service transformer (XTA): 
Discussion: The main transformer is an RTE with an oil immersed fusing scheme. Its fusing 
consists of an oil immersed bay-ctnet current sensing fuse (CIS) in series with a current limiting type 
ELSP backup fuses (parallel I OOA). 
Concluslon: This type of fuse scheme will protect the transformer for up to a 160% overload and 
against internal faults up to 50,OOOA. The primary riser 13.8 kV fuse (65-T) will also provide fault 
damage protection for this transformer within typical ANSI requirements. 
Recommended Future Action: None 

8.4 
Dkouuian: TMS was performed using actual chiller vendor data. Each chiller is comprised of 2- 
50 HP compressors, 8 1  HP Fans, and a very small evaporator heater (420va). We used the 80% 
Power Factor, with adjusted efficiencies to approximate the NEC Table 43-150 ampere values for 
the compressors only, the small fans and heater loads were ignored. The TMS motor/load starting 
model used 2-50HP, Is00 rpm compressors with an assumed 5 second delay between 50HP starts 
for each chiller. and with only one chiller started at any one time. The conservative PTW library 
values for the 50HP compressors used were a NEMA B motor, and a typical compressor load 
model. The &lHP fans were modeled as 1-8HP, is00 rpm fan, using the conservative P l W  library 
values for a NEMA B motor, and a typical fan load model. TMS analysis, with the system fully 
loaded, one chiller starting, yielded voltage dips of 3.6% at SWBD-1 and 4.3% at MCCI. 
Conclusion: No system problems are anticipated with the calculated voltage dips. 
Recommended Future Actlon: None 

8.5 

8.5.1 Three Phase Coordination: 
Discussion: The existing Square 'D" breakers in SWBDI are a 2500A, type 'PXH' main, 800A, 
type 'MA', MOOA, type 'W, 200A, type %A", and some 2OA-1 00A type 'FH". 
Conclusion: Coordination of the SWBDl feeder breakers with the main appears to be sufficient. 
Recommended Future Action: None 

The PTW Transient Motor Starting (TMS) Analysis: 

The PTW Captor Protective Device coordination study: 
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8.5.2 Ground Fault Coordination: 
Dkcurrlon: Ground fault protection was applied at the SWBDI, 2500AT, main breaker, and the 
400A panelboard feeder breakers . 
Conclusion: Current design meets NEC requirements. 
F&commonded Future Action: None, but more selective coordination could be accomplished by 
adding currsntltime adjustable ground fault trip units to other breakers within the system. A closer 
investigation would have to be performed to establish where and at what level this should occur. 

I 8.6 Diesel Generator Motor Starling Evaluation: 

Dkcuuion: The new 100 kw standby diesel generator provides power to panelboard DG-DP-001 
which contains exhaust fans EXHF-8045 (20 HP) and EXHF-8047(20 HP), and the two 7.5 HP air 
compmsors in mom 120. Other loads on the panelboard, include panelboards LPN-2 and LPN-3, 
relay terminal panel, and soma bay heat tracing. Panelboard LPN-2 will only be picked up when its 
UPS battery system can no longer support its load (90 minutes). Motor starling was evaluated and 
included EXHF-8045 and the air compressors, with the other loads running. EXHF-8047 is a standby 
and is only used if EXHF-8045 is not available. 
Conclusion: Starting the motors simultaneously, with all loads running, will produce a voltage dip 
of approximately 17.8% at panelboard DO-DP-001. If the motors sequenced upon the generator 
starling with UHF-8045 first and then each air compressor, the voltage dip will be reduced to 
approximately 12.9% at panelboard DG-DP-001. Panel LPN-2 has some sensitive loads, including 
PLC’s, remote VO’s, and other monitoring and controlling equipment. The UPS battery backup for 
this panelboard is designed for 60 minutes, therefore the sensitive loads should not be exposed to 
the largest voltage dip from starting the 20 HP exhaust fan. The subsequent demand cycling of the 
2 (7.5 HP) staged air compressor could produce voltage dips of approximately 6.5%. with only one 
7.5 HP motor starling at a time. As long as the sensitive equipment on panelboard LPN-2 can 
tolerate at least a 10% voltage dip without any detrimental affects (vendor dependent), then the air 
compressor starling should be accsptable. 
Recommended Future Action: Time delay sequence motor starting to help minimize the voltage 
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A2101C-Sec 
+/- Impedance: 
2 0  Impedance: 

OH Fdr Tap 
+/- Impedance: 
ZO Impedance: 

CVD Riesr 
+/- Impedance: 
ZO Impedance: 

5-1500 
+/- Impedance: 
2 0  Impedance: 

SWBD-1-Bus 
+/- Impedance: 
2 0  Impedance: 

SWBD-1-BUS 
+/- Impedance: 
ZO Impedance: 

SWBD-1-Bua 
+/- Impedance: 
20 Impedance: 

SWBD-1-Bus 
+/- Impedance: 
20 Impedance: 

SWBD-1-BUS 
+/- Impedance: 
ZO Impedance: 

OH Fdr Tap 1 
0.0430 + J 0.1180 
0.0970 + J 0.6520 

CVD Riser 1 
0.3350 + J 0.1460 
0.3890 + J 0.6800 

e-1500 1 
0.1620 + J 0.0493 
0.1620 + J 0.0493 

SWBD-1-0"s 6 
0.0216 + J 0.0445 
0.0680 + J 0.1095 

MCC-1-Bus 2 
0.0294 + J 0.0466 
0.0926 + J 0.1147 

BUS-PNL-001 1 
0.0294 + J 0.0466 
0.0926 + J 0.1141 

BUS-PNL-003 1 
0.0294 + J 0.0466 
0.0926 + J 0.1147 

BUS-PNL-005 1 
0.0294 + J 0.0466 
0.0926 + J 0.1147 

BUS-PNL-007 1 
0.0294 + J 0.0466 
0.0926 + J 0.1141 

13800 1000.0 
Ohmsf1000 f t  
OhmsllOOO f t  

13800 600.0 
Ohms/1000 f t  
Ohmsf1000 f t  

13800 100.0 
Ohmsf1000 f t  
OhmsflOOO f t  

480 70.0 
OhmsllOOO f t  
Ohms/lOOO f t  

480 72.0 
Ohmsf1000 f t  
Ohms/1000 f t  

480 170.0 
Ohmdl000 f t  
Ohms/1000 f t  

480 140.0 
Ohmsf1000 f t  
Ohmsf1000 f t  

480 110.0 
Ohms/1000 f t  
Ohme/1000 ft 

480 80.0 
Ohnsf1000 f t  
Ohmsf1000 f t  

FEET 411 A N OHC3 
0.0226 + J 0.0620 PU 
0.0509 + J 0.3424 PU 

FEET 2 A N OHC3 
0.1055 + S 0.0460 PU 
0.1226 + J 0.2142 PU 

FEET 2 C N XLPE 
0.0085 + S 0.0026 PU 
0.0085 + S 0.0026 PU 

FEET 750 C M THWN 
0.1094 + S 0.2253 PU 
0.3443 + S 0.5545 PU 

FEET 500 C M THHN 
0.4594 + J 0.7281 PU 
1.45 + J 1.19 PU 

FEET 500 C M THHN 
2.17 + s 3.44 PU 
6.83 + S 8.46 PU 

FEET 500 C M THHN 
1.19 + J 2.83 PU 
5.63 + J 6.97 PU 

FEET 500 C M THHN 
1.40 + J 2.22 PU 
4.42 + s 5.48 PU 

FEET 500 C M THHN 
1.02 + S 1.62 PU 
3.22 + s 3.98 PU 
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FEEDER F R M  FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION 
NAME NAHE /PH L-L SIZE TYPE DUCT INSUL 

SWBD-1-Bus BUS-PNL-009 1 
+/-  Impedance: 0.0294 + J 0.0466 
ZO Impedance: 0.0926 + J 0.1147 

SWBD-1-0"s BUS-SWBD-1-4 1 
+/ -  Impedance: 0.3210 + J 0.0632 
20 Impedance: 1.01 + J 0.1556 

SWBD-l-BUs BUS-SWBD-1-8 1 
t/- Impedance: 1.87 + J 0.0910 
20 Impedance: 5.89 + J 0.2241 

SWBD-1-Bus P-XT7 1 
+/- Impedance: 0.2020 + J 0.0585 
ZO Impedance: 0.6366 + J 0.1440 

SWBD-1-0"s UPS IN BUS 1 
+/-  Impedance: 0.1600 + J 0.0570 
ZO Impedance: 0.5042 + J 0.1403 

MCC-1-BUS BUS-MCC-1-B1A 1 
+/- Impedance: 0.0640 + J 0.0497 
20 Impedance: 0.2017 + S 0.1224 

BUS-MCC-1-BlA BUS-MCC-1-BlB 1 
+ / -  Impedance: 0.0640 + J 0.0497 
ZO Impedance: 0.2017 + J 0.1224 

MCC-1-0"s BUS-HCC-1-ClA 1 
+/ -  Impedance: 0.0640 + J 0.0497 
20 Impedance: 0.2017 + J 0.1224 

BUS-MCC-1-C1A BUS-MCC-1-C1B 1 
+/-  Impedance: 0.0640 + J 0.0497 
20 Impedance: 0.2011 + J 0.1224 

480 50.0 
Ohns/1000 ft 
Ohms/1000 ft 

480 100.0 
Ohms/1000 ft 
Ohms/1000 ft 

480 100.0 
Ohms/1000 ft 
OhmsllOOO ft 

480 20.0 
Ohms/1000 ft 
Ohms/1000 ft 

480 100.0 
Ohms/1000 ft 
Ohms/l000 ft 

480 100.0 
Ohms/1000 ft 
Ohme/1000 ft 

480 10.0 
Ohms/1000 ft 
Ohmdl000 ft 

480 100.0 
Ohms/1000 ft 
Ohms/1000 ft 

480 10.0 
Ohms/1000 ft 
Ohms/1000 ft 

FEET 500 C M THHN 
0.6380 + J 1.01 PU 

2.01 + J 2.49 PU 

FEET 4 C H THHN 
13.93 + J 2.74 PU 
43.91 + J 6.75 PU 

FEET 12 C M THHN 
81.16 + J 3.95 PU 

255.79 + J 9.73 PU 

FEET 2 C M THHN 
1.75 + J 0.5078 PU 
5.53 + J 1.25 PU 

FEET 1 C M THHN 
6.94 + J 2.47 PU 

21.88 + J 6.09 PU 

FEET 4 / 0  C M THHN 
2.78 + J 2.16 PU 
8.75 + J 5.31 PU 

FEET 4/0 C M THHN 
0.2778 + J 0.2157 PU 
0.8754 + J 0.5313 PU 

FEET 4 / 0  C M THHN 
2.78 + J 2.16 PU 
8.75 + J 5.31 PU 

FEET 4/0 C H THHN 
0.2778 + J 0.2157 PU 
0.8754 + J 0.5313 PU 

Pag. 0 of 102 
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FEEDER INPUT DATA 
________y_______________________________------=*-------------------------- 
FEEDER FRCU FEEDER TO M Y  VOLTS LENGTH FEEDER DESCRIPTION 
NAME NAME /PH L-L SIZE TYPE DUCT INSUL 

MCC-1-Bus P-XT6 1 480 22.0 fEET 10 C M THHN 
+/-  Impedance: 1.18 + J 0.0854 Ohma/1000 ft 11.27 + J 0.8155 PU 
ZO Impedance: 3.72 + J 0.2103 Ohms/1000 ft 35.51 + J 2.01 PU 

MCC-1-BUs BUS-MCC-1-B2 1 480 106.0 FEET 12 C M THHN 
t/- Impedance: 1.87 + J 0.0910 Ohms/1000 ft 86.03 + J 4.19 PU 
2 0  Impedance: 5.89 + J 0.2241 Ohmdl000 ft 211.14 + J 10.31 PU 

MCC-1-B”. BUS-MCC-l-C2 1 480 110.0 fEET 12 C M THHN 

2 0  Impedance: 5.89 + J 0.2241 Ohma/1000 ft 281.37 + J 10.70 PU 

MCC-1-BUS BUS-MCC-1-D2 1 480 126.0 FEET 12 C M THHN 
+/-  Impedance: 1.87 + J 0.0910 Ohms/1000 ft 102.27 t J 4.98 PU 
ZO Impedance: 5.89 + J 0.2241 Ohmdl000 ft 322.30 + J 12.26 PU 

MCC-1-Bus BUS-MCC-1-E2 1 480 120.0 FEET 12 C M THHN 
+/- Impedance: 1.87 + J 0.0910 Ohns/lOOO ft 97.40 + J 4.74 PU 
ZO Impedance: 5.89 + J 0.2241 Ohms/1000 ft 306.95 + J 11.67 PU 

MCC-1-Bus BUS-ME-1-Dl 1 480 100.0 FEET 10 C M THHN 
+/-  Impedance: 1.18 + J 0.0854 Ohms/1000 ft 51.22 t J 3.11 PU 
ZO Impedance: 3.72 + J 0.2103 Ohma/1000 ft 161.41 + J 9.13 PU 

MCC-1-Bus BUS-MCC-144 1 480 67.0 FEET 6 C M THHN 
+/- Impedance: 0.5100 + J 0.0685 Ohms/lOOO ft 14.83 + J 1.99 PU 
ZO Impedance: 1.61 + J 0.1687 Ohms/1000 ft 46.74 t J 4.91 PU 

MCC-1-Bus BUS-MCC-1-C4 1 480 60.0 fEET 6 C M THHN 
+/- Impedance: 0.5100 + J 0.0685 Ohms/lOOO ft 13.28 t J 1.78 PU 
ZO Impedance: 1.61 + J 0.1687 Ohms/1000 ft 41.85 + J 4.39 PU 

MCC-1-Bus BUS-MCC-1-D4 1 480 53.0 FEET 8 C M THHN 
+/-  Impedance: 0.8110 + J 0.0754 Ohmdl000 ft 18.66 + J 1.13 PU 
ZO Impedance: 2.56 t J 0.1856 Ohma/1000 ft 58.79 t J 4.27 PU 

________-_**--_____-__--33--3-1------**------*-*-====-=======--=--=-=------- 

+/ -  Impedance: 1.87 + J 0.0910 Ohms/1000 ft 89.28 + J 4.34 PU 
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FEEDER INPUT DATA ............................................................................ 
FEEDER FRCU FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION 
NAHE NAHE /PH L-L SIZE TYPE DUCT INSUL 

MCC-1-Bus BUS-MCC-1-E4 1 480 47.0 FEET 8 C M THHN 
+/- Impedance: 0.8110 + J 0.0754 Ohms/1000 ft 16.54 + J 1.54 PU 
EO Impedance: 2.56 + J 0.1856 Ohms/1000 ft 52.14 + J 3.79 PU 

MCC-1-Bus BUS-MCC-l-D3 1 480 121.0 FEET 10 C M THHN 
+I- Impedance: 1.18 + J 0.0854 Ohms/1000 ft 61.97 + J 4.48 PU 
ZO Impedance: 3.72 t J 0.2103 Ohma/1000 it 195.30 t J 11.04 PU 

MCC-1-BuB BUS-MCC-l-E3 1 480 112.0 FEET 6 C M THHN 
+/- Impedance: 0.5100 + J 0.0685 Ohms/1000 ft 24.79 + J 3.33 PU 
EO Impedance: 1.61 + J 0.1687 Ohms/1000 ft 78.13 + J 8 . 2 0  PU 

MCC-l-BUS BUS-MCC-1-E1 1 480 148.0 FEET 8 C M THHN 
+/-  Impedance: 0.8110 + J 0.0754 Ohms/l000 ft 52.10 + J 4.84 PU 
ZO Impedance: 2.56 + J 0.1856 Ohms/1000 ft 164.18 + J 11.92 PU 

___--*-------------_-----------------*--------*-----====-=-=--=---=-=--------= 

MCC-1-Bus 
+/- Impedance: 
20 Impedance: 

MCC-l-BUs 
+/ -  Impedance: 
ZO Impedance: 

MCC-1-Bus 
+/- Impedance: 
ZO Impedance: 

MCC-1-Bus 
+/- Impedance: 
EO Impedance: 

MCC-1-Bus 
+/-  Impedance: 
ZO Impedance: 

BUS-MCC-1- El 1 
0.8110 + J 0.0754 
2.56 + J 0.1856 

BUS-MCC-1-F2 1 
1.18 + J 0.0854 
3.72 + J 0.2103 

BUS-MCC-l-F3 1 
1.87 + J 0.0310 
5.89 + J 0.2241 

BUS-MCC-1- €4 1 
1.87 + J 0.0910 
5.89 + J 0.2241 

BUS-MCC-1-E5 1 
1.18 t J 0.0854 
3.72 + J 0.2103 

480 136.0 FEET 8 C M THHN 
Ohme/1000 ft 47.87 + J 4.45 PU 
Ohns/1000 ft 150.87 + J 10.96 PU 

480 160.0 FEET 10 C M THHN 
Ohms/lOOO ft 81.94 + J 5.93 PU 
Ohms/1000 it 258.25 + J 14.60 PU 

480 120.0 FEET 12 C M THHN 
Ohms/1000 ft 97.40 + J 4.74 PU 
Ohms/lOOO ft 306.95 t J 11.67 PU 

480 117.0 FEET 12 C M THHN 
Ohmdl000 ft 94.96 + J 4.62 PU 
Ohms/1000 ft 299.27 + J 11.38 PU 

480 170.0 FEET 10 C M THHN 
Ohma11000 ft 87.07 + J 6.30 PU 
OhmsllOOO ft 274.39 + J 15.52 PU 
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FEEDER INPUT ORTA 
=___=____________-________y_________y___-----=-======-===--------------- 

FEEDER FRCN FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION 
NAME NAME /PH L-L SIZE TYPE DUCT INSUL 

MCC-1-Bus BUS-MCC-1-G2 1 I 8 0  140.0 FEET 2/0 C M THHN 
+/-  Impedance: 0.1020 + J 0.0533 Ohmsf1000 ft 6.20 t J 3.24 PU 
20 Impedance: 0.3214 t J 0.1312 Ohmdl000 ft 19.53 t J 1.97 PU 

MCC-l-BU8 BUS-MCC-1-03 1 480 100.0 FEET 12 C M THHN 
+/-  Impedance: 1.87 + J 0.0910 Ohma/1000 ft 81.16 t J 3.95 PU 
ZO Impedance: 5.89 t J 0.2241 Ohms11000 ft 255.19 t J 9.13 PU 

BUS-PNL-001 P-XT1 1 480 10.0 FEET 10 C M THHN 
t/- Impedance: 1.18 t J 0.0854 Oh~flOOO ft 5.12 t J 0.3101 PU 
20 Impedance: 3.12 t J 0.2103 Ohmsf1000 ft 16.14 t J 0.9128 PU 

BUS-PNL-003 P-XTZ 1 480 10.0 FEET 10 C M THHN 
+/- Impedance: 1.18 t J 0.0854 Ohmaf1000 ft 5.12 t J 0.3707 PU 
20 Impedance: 3.72 + J 0.2103 OhmsflOOO ft 16.14 t J 0.9128 PU 

BUS-PNL-005 P-XT3 1 480 10.0 FEET 10 C M THHN 
+/- Impedance: 1.18 + J 0.0854 Ohms/1000 ft 5.12 t J 0.3101 PU 
20 Impedance: 3.12 + J 0.2103 Ohms/1000 ft 16.14 t J 0.9128 PU 

_______y__y_*_*______----------y------yY------ 

BUS-PNL-001 
+/- Impedance: 
20 Impedance: 

BUS-PNL-009 
t/- Impedance: 
20 Impedance: 

BUS-XT9-S 
+/-  Impedance: 
ZO Impedance: 

S-XTl 
+/- Impedance: 
ZO Impedance: 

P-XT4 1 
1.18 + J 0.0854 
3.12 t J 0.2103 

P-XT5 1 
1.18 t J 0.0854 
3.12 + J 0.2103 

BUS-PNL LPN-3 1 
0.2020 t J 0.0585 
0.6366 t J 0.1440 

BUS-PNL-1 1 
0.0640 t J 0.0497 
0.2011 t J 0.1224 

480 10.0 FEET 10 C M THHN 
Ohmaf1000 ft 5.12 t J 0.3101 PU 
Ohmsf1000 ft 16.14 t J 0.9128 PU 

480 10.0 FEET 10 C M THHN 
Ohmsf1000 ft 5.12 t J 0.3101 PU 
Ohmsf1000 ft 16.14 + J 0.9128 PU 

208 10.0 FEET 2 C M THHN 
Ohmaf1000 ft 4.61 t J 1.35 PU 
OhmaflOOO ft 14.11 t J 3 . 3 3  PU 

208 10.0 FEET 4/0 C M THHN 
Ohma/1000 ft 1.48 t J 1.15 PU 
Ohm/1000 ft 4.66 t J 2.83 PU 
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FEEDER INPUT DATA 
_j_D_________-_____Y________Y______ND___---------------------------- 

FEEDER FRCN FEEDER TO QTY VOLTS LENQTH FEEDER DESCRIPTION 
NAME NAME /PH L-L SIZE TYPE DUCT INSUL 

MCC-1-Bus BUS-SD-00-1 1 480 100.0 FEET 2 C M THHN 
+/- Impedance: 0.2020 + J 0.0585 Ohmm/1000 it 8.77 + J 2.54 PU 
20 Impedance: 0.6366 + J 0.1440 O h m / l O O O  ft 27.63 t J 6.25 PU 

BUS-SD-CG-1 W W l  1 480 5 . 0  FEET 2 C M THHN 
+/-  Impedance: 0.2020 + J 0.0585 Ohm/1000 ft 0.4384 + J 0.1210 PU 
7.0 Impedance: 0.6366 + J 0.1440 O h m l l O O O  ft 1.38 + J 0.3125 PU 

YIWl BUS-5 HP CCNB 1 480 1.000 FEET 12 C N THHN 
t/- Impedance: 1.87 + J 0.0892 Ohm11000 ft 0.8116 + J 0.0387 PU 
7.0 Impedance: 2.91 + J 0.2269 Ohma/1000 ft 1.29 + J 0.0985 PU 

BUS-5 HP CCUB BUS-AIR CCNP 1 480 20.0 FEET 12 C M THHN 
+/- Impedance: 1.87 + J 0.0910 Ohma11000 it 16.23 + J 0.7899 PU 
20 Impedance: 5.89 + J 0.2241 Ohm11000 ft 51.16 + J 1.95 PU 

wW1 BUS-0066 1 480 1.000 FEET 12 C N THHN 
+/- Impedance: 1.87 + J 0.0892 Ohnu/1000 ft 0.8116 + J 0.0387 PU 
20 Impedance: 2.91 + J 0.2269 Ohm11000 it 1.29 + J 0.0985 PU 

_--____-_____________________ 

wW1 BUS-0061 1 
+/- Impedance: 1.81 + J 0.0892 
2 0  Impedance: 2.91 + J 0.2269 

4OOA ATS WW1 1 
+/-  Impedance: 0.2020 + J 0.0585 
2 0  Impedance: 0.6366 + J 0.1410 

BUS-STBY-DS BUS-Do-DP-001 1 
+/ -  Impedance: 0.1020 + J 0.0533 
ZO Impedance: 0.3214 + J 0.1312 

400A ATS BUS-STBY-DS 1 
+/- Impedance: 0.1020 + J 0.0533 
2 0  Impedance: 0.3214 + J 0.1312 

480 1.000 FEET 1 2  C N THHN 
Ohma11000 ft 0.8116 + J 0.0387 PU 
Ohma11000 ft 1.29 + J 0.0985 PU 

480 10.0 FEET 2 C H THHN 
Ohma/1000 ft 0.8767 + J 0.2539 PU 
Ohmall000 ft 2.16 + J 0.6250 PU 

480 10.0 FEET 2 / 0  C H THHN 
Ohm~/1000 ft 0.4421 t J 0.2313 PU 
Ohma11000 ft 1.39 + J 0.5694 PU 

480 10.0 FEET 2 / 0  C M THHN 
Ohm11000 ft 0.4421 + J 0.2313 PU 
Ohm.d1000 ft 1.39 t J 0.5694 PU 
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FEEDER FRCH FEEDER TO p T Y  VOLTS LENGTH FEEDER DESCRIPTION 
NAHE NAHE /PH L-L SIZE TYPE W C T  INSUL 

BUS-DG-DP-001 BUS-XT9-P 1 
+/- Impedance: 0.5100 + J 0.0685 
20 Impedance: 1.61 + J 0.1681 

WW1 BUS Dol-PP1-1 1 
+/ -  Impedance: 1.87 t J 0.0910 
ZO Impedance: 5.89 + J 0.2241 

BUS-DG-DP-001 BUS-2-7.5 HP 1 
+/-  Impedance: 1.18 + J 0.0854 
20 Impedance: 3.12 + J 0.2103 

UPS OUT BUS BUS-LPN-2 1 
+/-  Impedance: 0.2020 + J 0.0585 
2 0  Impedance: 0.6366 + J 0.1440 

480 10.0 
Ohms/lOOO ft 
Ohlna/lOOO ft 

480 10.0 
Ohms/1000 ft 
Ohms/l000 ft 

480 100.0 
Ohme/lOOO ft 
Ohms/lOOO ft 

208 10.0 
Ohms/1000 ft 
Ohma/1000 ft 

FEET 6 C M THHN 
2.21 t J 0.2913 PU 
6.98 + J 0.7322 PU 

FEET 12 C M THHN 
8.12 t J 0.3950 PU 

25.58 + J 0.9127 PU 

FEET 10 C H THHN 
51.22 + J 3.11 PU 
161.41 + J 9.13 PU 

FEET 2 C M THHN 
4.61 + J 1.35 PU 
14.71 + J 3.33 PU 

Paw 14 of 102 



SNF-88. REV 1 

sep 20, 1999 l l : 22 :45  
P r o j e c t  W - 4 4 1  Cold Vacuum Drylng F a c i l i t y  (CVDFI 
Normal o p e r a t i o n  

Page 9 

P-XTJ D 480.00 S-XT7 YO 208.00 0.00000 
Pos. Seq. 28: 2.42 t J 2.10 32.27 t j 28.00 PU 
zero seq. 7.8: 2.42 t J 2.10 32.27 + j 28.00 PU 
Taps P r l .  0.000 8 See. 0.000 8 Phase S h l f t  ( P r l .  Leading Sec.1: 

P-XT6 D 480.00 S-XT6 YG 208.00 0.00000 
POS. Seq. 2%: 2 .10  t J 1.82 140.0 t j 121.3 PU 
zero seq. z*: 2.10 t J 1.82 140.0 t j 121.3 PU 
Tap- P r l .  0.000 8 Sec. 0.000 8 Phase S h i f t  I P r l .  Leading Sec.1: 

A2701C-Prl YG 220000. A2JOlC-Ssc YG 13800.0 50000.0 
POS. Seq. 7.8: 0.377 t J 12.72 0.012 t j 0.424 PU 
Zero Seq. 28:  0 . 3 7 7  + J 12 .72  0.012 + j 0.424 PU 
Taps P r i .  0 . 0 0 0  8 Sec.  0.000 8 Phase S h l f t  (Prl. Leading Sec.1: 

UPS IN BUS D 480.00 U P S  OUT BUS YO 208.00 0.00000 
POS. Seq. 2%: 0.000 + J 0.000 0.030 t j 0.030 PU 
Zero Seq. 24: 0.000 t J 0 .000  0.030 t j 0.030 PU 
Taps P r i .  0.000 8 Sec. 0.000 8 Phase S h i f t  IPri. Leading Sec.1: 

P-XT1 D 480.00 S-XT1 YO 208.00 0 . 0 0 0 0 0  
POS. seq. 2 % :  2.10 + J 1 .82  140.0 t j 121.3 PU 
zero seq. 7.8: 2.10 t J 1.82 140.0 t j 1 2 1 . 3  PU 
Taps P r l .  0.000 8 Sec. 0 .000  8 Phase S h i f t  ( P r i .  Leading Sec.1: 

7 5 . 0 0  

0 . 0 0 0  Deg. 

15.00 

0 . 0 0 0  Deg. 

30000.0 

0 . 0 0 0  Deg. 

3 0 . 0 0  

0 . 0 0 0  Deg. 

15 .00  

0 . 0 0 0  Deg. 
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P-XT3 D 480.00 5-XT3 YO 208.00 0.00000 15.00 
POS. Seq. 28: 2.10 t J 1.82 140.0 + j 121 .3  PU 
Zero Seq. 28: 2 .10  + J 1.82 140.0 + j 121 .3  PU 
Taps P r i .  0.000 8 Sec. 0.000 Phase S h i f t  I P r I .  Leading S e c . ) :  0.000 Deg. 

P-XT4 D 480.00 S-XT4 YO 208.00 0.00000 15 .00  
POS. s e q .  2%: 2.10 + J 1.82 140.0 t j 121.3 PU 
zero s e q .  28: 2.10 + J 1.82 140.0 + j 121.3 PU 
Taps P r i .  0.000 8 Sec. 0.000 8 Phase S h i f t  ( P r i .  Leading Sec.1: 0.000 Deg. 

P-XT5 D 480.00 S-XT5 YO 208.00 0.00000 15.00 
POS. seq. 28: 2.10 + J 1 .82  140.0 + j 121.3 PU 
zero s e q .  2%: 2.10 + J 1 .82  140.0 + j 121.3 PU 
Taps P r i .  0.000 8 See. 0.000 8 Phase S h i f t  ( P e i .  Leading S e e . ) :  0.000 Deg. 

BUS-XT9-P D 480.00 BUS-XT9-S YO 208.00 0.00000 30.00 
POS. seq. 2 % :  3.75 + J 2.04 125.0 + j 68.00 PU 
zero seq. 7.8: 3.15 t J 2.04 125.0 t j 68.00 PU 
Taps P r i .  0.000 8 Sec. 0 .000 8 Phase S h i f t  I P r i .  Leading S e c . ) :  30.00 Deg. 
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Normal operation 

GENERATION DATA 

BUS NAHE GENERATION VOLT SIZE InltKW MaxKVAR TYPE 

A2701C-PKl 230 Kv 1.045 pu SB 
Three Phase Contrlbution: 4184.50 Mc 
Line to Earth Contribution: 0.00000 Mc 

Po8 sequence lmpedance 1100 W A  baaal 0.0037 t J 
Zero sequence lmpedance I100 W A  bass1 Inflnlte 
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B U S  LOAD NRME DEMAND CATEGORY VOLTS S I Z E  PF/LAG/LEAD 

BUS ffil-PP1-1 001-PP1-1 BUS ffii-mi-i 480.00 3.53 kvn 0.90 LAG 
BUS-0066 WAC-HTR-BO23 BUS-0066 480.00 5.00 KU 1.00 
BUS-0067 WAC-HTR-8024 BUS-0067 480.00 5.00 KW 1.00 
BUS-HCC-1-010 LOAD-CHW-7010H BUS-MCC-1-010 480.00 0.4200 KW 1.00 
BUS-MCC-1-C1B LOAD-CHW-7001H BUS-HCC-1-ClB 400.00 0.4200 KW 1.00 
BUS-SWBD-1-4 WAC-HTP-8001 BUS-SWBD-1-4 400.00 40.30 KW 1.00 
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MOTOR LOAD DATA .............................................................................. 
BUS NAME LOAD NAME VOLT SIZE I UNIT TYPE EFF PF LAG/LEAD .............................................................................. 
BUS-2-7.5 HP 
BUS-2-7.5 HP 
BUS-AIR COMP 
BUS-MCC-1-B1B 
BUS-MCC-1-B1B 
BUS-MCC-1-B1B 
BUS-MCC-1-BZ 
BUS-MCC-1-B4 
BUS-MCC-1-C1B 
BUS-MCC-1-C1B 
BUS-MCC-1-C1B 
BUS-MCC-l-C2 
BUS-MCC-1-C4 
BUS-MCC-1-01 
BUS-MCC-1-02 
BUS-MCC-1-04 
BUS-MCC-1-E2 
BUS-MCC-1-E4 
BUS-MCC-1-F3 
BUS-MCC- 1 - F4 
BUS-MCC-1-FS 
BUS-MCC-1-G3 
BUS-SWBD-1-4 
BUS-SWBD-1-8 

7.5 HP-1 
J.5 HP-2 
5 HP AIR COMP 
CHW-CHR-JOlOA 
CHW-CHR-70106 
CHW-CHR-7010F 
CHW-P-7002 
HVAC-EXHF-8027 
CHW-CHR-7001A 
CHW-CHR-70016 
CHW-CHR-7001F 
CHW-P-7012 
HVAC-EXHf-8025 
HVAC- FAN-8005 
CHW-P-7030 
HVAC-EXHF-8045 
CHW- P-104 0 
HVAC-EXHF-BO47 
TWC-P-7058 
TWC-P-J055 
TWC-P-7075 
PUMP 01-PO01 
HVAC-EXHF-8006 
HVAC-EXHF-8005 

480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 
480.0 

7.50'1. HP 
7.50'1 .HP 
5.00'1. HP 
50.0'1.KW 
50.0'1 .KW 
8.  00'1 .KW 
0.50*1 .HP 
30.0'1.HP 
50.0'1.KW 
50.0'1.KW 
8.  00'1 .Kw 
0.50*1. HP 
30.0'1.HP 
10.O'l.HP 
7.50'1. HP 
20.0'1.HP 
7.50'1. HP 
2O.Wl.HP 
1.50.1.HP 
1.50'1.HP 
19.l*l.kVA 
0.75'1.HP 
0.75*1.HP 
0.15.1 .HP 

KVA 0.80 0.80 
KVA 0.80 0.80 
KVA 0.77 0.80 
KVA 0.90 0.80 
KVA 0.90 0.80 
KVA 0.80 0.80 
KVA 0.53 0.80 
KVA 0.88 0.80 
KVA 0.90 0.80 
KVA 0.90 0.80 
MIA 0.80 0.80 
KVA 0.53 0.80 
KVA 0.88 0.80 
KVA 0.84 0.80 
KVA 0.80 0.80 
KVA 0.81 0.80 
KVA 0.80 0.80 
KVA 0.87 0.80 
KVA 0.59 0.80 
KVA 0.59 0.80 
KVA 0.84 0.80 
KVA 0.55 0.80 
KVA 0.55 0.80 
KVA 0.55 0.80 

LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
LAG 
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.............................................................................. 
ALL INFOWTION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION 

AND APPLICATION BY A REGISTERED ENGINEER ONLY 

SKH POWER'TWLS FOR WINDOWS 
DEMAND lORD ANALYSIS REPORT 

COPYRIGHT SKH SYSTEMS ANALYSIS, INC. 1995-1996 

*** SOLUTION C M E N T S  *** 

LOAD ANALYSIS INCLUDES ALL LOADS. 
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ITEM DESCRIPTION CONNECTED WAD * DEMAND LOAD * DESIGN LOAD * 8 
KVA AHPS KVA AMPS KVA AMPS P F 

END USE LOADS 
BRANCH LOADS 

65.2 88.68 BUS-STBY-DS 45.8 55.1 45.8 55.1 54.2 

65.2 88.68 TOTALS 45.8 55.1 45.8 55.1 54.2 

END USE LOADS 
GENERAL LOADS 3.5 1 . 2  3.5 4.2 3.5 4.2 90.00 

BRRNCH LOADS 
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LOAD SCHEDULE FOR BUS-2-7.5 HP 480. VOLTS L I N E  TO L I N E  
SWRCE OF pI(R BUS-CG-De-001 

TOTALS 17.5 21.0 1 7 . 5  21.0 1 9 . 7  23.7 80.00 
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P r o j e c t  W - 4 4 1  Cold Vacuum Drying F a c i l i t y  ICVDFJ 
Normal Operation 

END USE LOADS 
GENERAL LOADS 25.9 71.8 25.9 71.8 25 .9  71 .8  90.00 
RECEPTACLES 1.1 3.0 1.1 3.0 1.1 3.0 90.00 

1 . 5  90.00 MOTOR . 5  1.5 . 5  1 . 5  . 5  
1 2 . 3  90.00 L4RGEST MOTOR 3 . 5  9.8 3.5 9 .8  4 . 4  

BRANCH LOADS 
.............................................................................. 

88 .6  90.00 TOTALS 31.0 86.1 31.0 86 .1  31.9 

LOAD SCHEDULE FOR BUS-MCC-1-B1A 480. VOLTS LINE TO LINE 
SOURCE OF PWR MCC;l-BUs 

ITEM DESCRIPTION CONNECTED LaRD * DEMAND LOAD * DESIGN LOAD 9 
KVA AMPS KVA AMPS KVA AMPS P F 

TOTALS 135 .3  162.8 135.3 162 .8  151.0 181 .7  80.12 
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P r o j e c t  W-441 C o l d  Vacuum Drying F a c i l i t y  (CVDF) 
Normal opera t ion  

TOTALS 31.8 3 8 . 2  31.8 3 8 . 2  3 9 . 7  1 7 . 8  8 0 . 0 0  

LOAD SCHEDULE FOR BUS-MCC-1-ClA 4 8 0 .  VOLTS LINE TO LINE 
SOURCE OF PWR MCC-1-Bus 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * % 
KVA AMPS KVA AMPS KVA AMPS P F 

END USE LOADS 
BRANCH LOADS 

BUS-MCC-1-ClB 135.3 1 6 2 . 8  135.3 1 6 2 . 8  1 5 1 . 0  1 8 1 . 7  8 0 . 1 2  

TOTALS 135.3 162.8 135.3 1 6 2 . 8  151.0 181.7 8 0 . 1 2  
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LOAD SCHEDULE FOR BUS-MCC-l-C4 480.  VOLTS LINE TO LINE 
SOURCE OF PWR MCC-1-Bus 

ITEM DESCRIPTION CONNECTED LOAD * DEHAND LOAD DESIGN LOAD 
KVA wes KVA AMPS KVA AMPS P f 

LOAD SCHEDULE FOR BUS-MCC-1-D1 4 8 0 .  VOLTS LINE TO LINE 
SOURCE OF PWR MCC-l-BUs 

ITEM DESCRIPTION CONNECTED LOAD DEMAND LOAD * DESIGN LOAD * % 
KVA P a p s  KVA AMPS KVA AMPS P f 
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PAGE 8 sep 20. 1999 11:19:33 
P r o j e c t  W-441 C o l d  Vacuum D r y i n g  F a c i l i t y  (CVDFI 
N o r m a l  O p e r a t i o n  

LOAD SCHEDULE FOR BUS-MCC-1-E1 4 8 0 .  VOLTS LINE TO LINE 
SOURCE OF PWR MCC-l-BUS 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD % 
KVA AHPS KVA AMPS KVA AMPS P F 

END USE LOADS 
BRANCH LOADS 

*** WARNING *** DESIGN LOAD I S  ZERO KVA 
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LOAD SCHEDULE FOR BUS-MCC-1-E4 480. VOLTS LINE TO LINE 
SOURCE OF PWR MCC-l-BUS 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD % 
KVA AMPS KVA AMPS KVA AMPS P F 

END USE LOADS 
LARGEST KVA MTR 21.4 2 5 . 8  21 .4  2 5 . 8  2 6 . 8  3 2 . 2  8 0 . 0 0  

BRANCH LOADS 

TOTALS 2 1 . 1  2 5 . 8  2 1 . 4  2 5 . 8  2 6 . 8  3 2 . 2  8 0 . 0 0  

ITEM DESCRIPTION CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * % 
KVA AMPS KVA AMPS KVA AMPS P F 

END USE LOADS 
BRANCH LOADS 

*** WARNING *** DESIGN LOAD IS ZERO KVA 
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PAGE 1 0  Sep 20, 1999 11:19:33 
Project W-441 C o l d  Vacuum D r y l n g  F a c l l l t y  (CVDFI 
Normal Operation 

LOAD S W Y  
tr**r*r.*t*r*t**r**************~~~*~,**,*****.****.*************************** 

LOAD SCHEDULE FOR BUS-MCC-1-F5 480. VOLTS LINE TO LINE 
SOURCE OF ewR MCC-1-BUs 

ITEM DESCRIFTION CONNECTED LOAD f DWAND LOAD * DESIGN LOAD 8 
KVA AMPS KVA AMPS KVA AMPS P F 

END USE LOADS 
LARGEST KVA MTR 19 .1  2 3 . 0  1 9 . 1  2 3 . 0  23.9 2 8 . 7  8 0 . 0 0  

BRANCH LOADS 

2 8 . 7  8 0 . 0 0  TOTALS 1 9 . 1  23.0 19.1 2 3 . 0  23.9 
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LOAD SVW44RY 
tt*******r**.*.**.**.**.*********~*.~,*~~*~********.********************.***.* 

LOAD SCHEDULE FOR BUS-MCC-1-G2 4 8 0 .  VOLTS LINE TO LINE 
SOURCE OF FWR MCC-l-BU.9 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD DESIGN LOAD * % 
KVA RMPS KVA AMPS KVA AMPS P F 

TOTALS 43.7 5 2 . 6  43 .7  5 2 . 6  48 .8  5 8 . 1  95 .54  
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PAGE 1 2  Sep 20. 1999 11:19:33 
P r o j e c t  W - 4 4 1  C o l d  Vacuum Drying F a c i l i t y  ICVDF) 
Normal o p e r a t i o n  

LOAD SCHEDULE FOR BUS-PNL-007 480. VOLTS LINE TO LINE 
SOURCE OF PWR SWEID-1-Bus 

ITEM DESCRIPTION CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * % 
KVA RHPS KVA AMPS KVA AMPS P F 

TOTALS 185.7 223.4 105.7 223.4 222.6 267.7 99 .90  
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P r o j e c t  W - 4 4 1  C o l d  Vacuum Drying F a c i l i t y  ICVDFI 
Normal a p e r a t i o n  

ITEM DESCRIPTION * CONNECTED LOAD DEWND LOAD * DESIGN LOAD * 9 
KVA AMPS KVA AMPS KVA AMPS P F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
END USE L m n s  

HEATING 
MOTOR 

P-XT5 

~ _ _  
147.4 177.3 147.4 177 .3  184 .3  221.6 100.00 

3 4 . 9  42.0 34.9 42.0 34.9 42.0 97.34 
BRANCH i.nAns 

4 . 4  5.3 1 . 4  5.3 4 . 5  S . 4  91.52 

TOTALS 105.7 223.1 105.7 223.4 222.6 267.7 99 .90  
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END USE LOADS 
BRANCH LOADS 

BUS-PNL LPN-3 22.0 61.1 22.0 61.1 27.0 75.1 88.50 

TOTALS 22.0 61.1 22.0 61.1 27.0 75.1 88.50 

LOAD SCHEDULE FOR CVD Riser 13800. VOLTS LINE TO LINE 
SOURCE Of PWR OH fdr Tap 

ITEM DESCRIPTION CONNECTED LOAD DEMAND LOAD DESIGN LOAD * 4 
KVA AMPS KVA AMPS KVA AMPS P F 

TOTALS 1382.4 57.8 1371.4 57.4 1551.1 65.2 96.61 

LOAD SCHEDULE mR Mcc-1-Bus 480. VOLTS LINE TO LINE 
SOURCE OF EWR SWBD-1-Bus 

__-___=__________________________P_Y___L--==-=--------------=-----------=== 
ITEM DESCRIPTION * CONNECTED LOAD DEMAND LOAD DESIGN LOAD 8 

KVA AMPS KVA AMPS KVA AMPS P F 
*_______________________________________-----------_--=_=------------==------- 

END USE LOADS 
BRANCH LOADS 

BUS-MCC-1-BlA 135.3 162.8 135.3 162.8 151.0 181.7 80.12 
BUS-MCC-141A 135.3 162.8 135.3 162.8 151.0 181.7 80.12 
P-XTB 9.7 11.7 9.7 11.7 11.2 13.4 98.81 
BUS-MCC-1-B2 .9 1.1 .9 1.1 1.1 1.3 80.00 
BUS-MCC-1-C2 .9 1.1 .9 1.1 1.1 1.3 80.00 
BUS-MCC-1-D2 8.7 10.5 8.7 10.5 10.9 13.1 80.00 
BUS-MCC-142 8.7 10.5 8.7 10.5 10.9 13.1 80.00 
BUS-MCC-1-D1 11.1 13.4 11.1 13.4 13.9 16.7 80.00 
BUS-MCC-1-64 31.8 38.2 31.8 38.2 39.7 47.8 80.00 
BUS-MCC-1-C4 31.8 38.2 31.8 38.2 39.1 47.8 80.00 
BUS-MCC-I-D4 21.4 25.8 21.4 25.8 26.8 32.2 80.00 
BUS-MCC-1-E4 21.4 25.8 21.4 25.8 26.8 32.2 80.00 
BUS-MCC-l-D3 .o  .o .o  .o WARNING: LOAD IS ZERO 
BUS-MCC-l-E3 .o  .o  . o  .o WARNING: LOAD IS ZERO 
BUS-MCC-1-E1 . o  .o  . o  .o WARNING: LOAD IS ZERO 
BUS-MCC-1-F1 .o  .o  . o  .o WARNING: LOAD IS ZERO 
BUS-MCC-1-FZ . o  .o  . o  .o WARNING: LOAD IS ZERO 
BUS-MCC-l-F3 2.4 2.9 2.4 2.9 3.0 3.6 80.00 
BUS-MCC-1-F4 2.4 2.9 2.4 2.9 3.0 3.6 80.00 
BUS-MCC-l-F5 19.1 23.0 19.1 23.0 23.9 28.7 80.00 
BUS-MCC-1-G2 . o  .o .o  .o WARNING: LOAD IS ZERO 
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CONTINUED 
BUS-MCC-l-G3 1.3 1.5 1.3 1.5 1.6 1.9 80.00 
BUS-SD-DG-1 64.2 77.3 64.2 77.3 74.9 90.1 91.51 

LOAD SCHEDULE FOR OH Fdr T a p  13800. VOLTS LINE TO LINE 
SOURCE OF PWR A2701C-Sec 

ITEM DESCRIPTION CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * % 
KVA AMPS KVA AMPS KVA AMPS P F 

TOTALS 1382.4 57.8 1371.4 57.4 1557.7 65.2 96.61 

LOAD SCHEWLE mR P-1500 13800. VOLTS LINE TO LINE 
SOURCE OF PWR CVD Riser 

ITEM DESCRIPTION * CONNECTED LOAD DEMAND LOAD DESIGN LOAD 0 
KVR AMPS KVA AnPS KVA RMPS P F 

END USE LOADS 
BRANCH LOADS 

s-1500 1382.4 57.8 1371.4 57.4 1557.7 65.2 96.61 

TOTALS 1382.4 57.8 1371.4 57.4 1557.7 65.2 96.61 
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TOTALS 4 . 4  5.3 4 . 4  5.3 4 . 5  5 . 4  9 1 . 5 2  

S-XT3 

END USE LOADS 
BRANCH LOADS 

4 . 4  5.3 4.4 5.3 4 . 5  5 . 4  91 .52  

TOTALS 4 . 4  5.3 4.4 5.3 4 . 5  5 . 4  91 .52  

LOAD SCHEDULE FOR P-XT4 4 8 0 .  VOLTS LINE TO LINE 
SOURCE OF Ph'R BUS-PNL-007 
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P r o j e c t  W - 4 4 1  Cold Vacuum Drylng F a o l l l t y  ICVDFI 
Normal o p e r a t i o n  

PAGE 1 8  

LOAD SUMMARY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

END USE LOADS 
GENERAL LOADS .3 .9  . 3  .9 .3  .9 90.00 
RECEPTACLES 2.2 6.0 2.2 6.0 2 .2  6.0 90.00 
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P r o j e c t  W - 4 4 1  C o l d  Vacuum D r y l n g  F a c l l l t y  (CVDF) 
N o r m a l  operation 

LOAD S W Y  
***t*r*.t*t*t.*.*,.*.*******~*****~**~**,**.**.****.*.~*~****,.*********.***** 

END USE LOADS 
GENERAL LOADS .6  1.6 . 6  1 . 6  . 6  1 . 6  90.00 
RECEPTACLES 2.9 8.0 2.9 8.0 2 .9  8.0 90.00 
HEATING . 3  .8  . 3  . 8  . 4  1 . 0  100.00 

1 . 9  90.00 MOTOR . l  1 . 9  .7 1 . 9  .7 
B W C H  LOADS 

TOTALS 1.1 12 .3  4 . 4  12.3 4 . 5  12 .5  91.52 

END USE LOADS 
GENERAL LOADS . 6  1 .6  . 6  1 . 6  . 6  1 . 6  90.00 
RECEPTACLES 2 . 9  8.0 2.9 8 .0  2.9 8.0 90.00 
HEATING . 3  .8 . 3  . 8  . 4  1 . 0  100.00 
MOTOR . l  1.9 .l 1 . 9  . l  1 . 9  90.00 

Pag. 38 of 102 



SNF4088, REV 1 

Sep 20, 1999 11:19:33 
P r o j e c t  N-441 C o l d  Vacuum D r y i n g  F a c i l i t y  ICVDFI 
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LOAD SCHEDULE FOR S-XT7 2 0 8 .  VOLTS LINE TO LINE 
SOURCE OF PWR P-XT7 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD DESIGN LOAD 9 
KVA AMPS KVA AMPS KVA AMPS P F 
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P r o j e c t  W - 4 4 1  Cold Vacuum Drying F a c i l i t y  ICVDF) 
Normal O p e r a t i o n  

LOAD SUMMARY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LOAD SCHEDULE mR m D - i - B u s  480. VOLTS LINE TO L I N E  
SOURCE OF PWR S-1500 

ITEM DESCRIPTION CONNECTED LOAD * DEHRND LOAD DESIGN LOAD * 9 
KVA AHPS KVA AMPS KVA AMPS P F 

MCC-l-BUS 
BUS-PNL-001 
BUS-PNL-003 
BUS-PNL-005 
BUS-PNL-007 
BUS-PNL-009 
BUS-SWBD-1-4 
BUS-SWBD-1-8 
P-XT7 
UPS I N  BUS 

504.3 
43.7 

182.1 
185.7 
185.7 
185.7 

4 1 . 3  
1.3 

67.0 
31.0 

END USE LOADS 
BRANCH LOADS 

606.6 504.3 
52.6 43.7 

219.0 182.1 
223.4 185.7 
223.4 185.7 
223.4 185.7 

49.7 41.3 
1.5 1 . 3  

80.6 63.6 
37.3 31.0 

606.6 
52.6 

219.0 
223.4 
223.4 
223.4 

49.7 
1 . 5  

76 .5  
37.3 

529.5 
48.8 

218.8 
222.6 
222.6 
222.6 

51.7 
1 .6  

67.0 
31.9 

636.9 82 .51  
58.7 95.54 

263.2 99.48 
267.7 99.90 
267.7 99.90 
267.7 99.90 

62.1 99.98 
1 . 9  80.00 

80.6 92.95 
38.4 90.00 

TOTALS 1382.4 1662.7 1371.4 1649.6 1557.7 1873.6 96.61 
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BUS-5 HP CCMB 
BUS-0066 
BUS-0067 
4OOA ATS 
BUS mi-em-1 

6 .1  
5 . 0  
5 . 0  

45 .8  
3 . 5  

BRANCH LOADS 
7 . 3  6 .1  
6 . 0  5 . 0  
6 . 0  5 . 0  

55.1 4 5 . 8  
4 . 2  3 . 5  

7 . 3  
6 . 0  
6 . 0  

55.1 
4 . 2  

7 . 6  
6 . 3  
6 . 3  

5 4 . 2  
3 . 5  

9 . 1  80 .00  
7 . 5  100.00 
7 . 5  100.00 

6 5 . 2  88 .68  
4 . 2  90.00 
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LIGHTING Kw 22.5 
WAR 11.5 

W A  25.3 25.3 

RECEPTACLES Kw 28.9 
WAR 14.0 

W A  32.1 21.1 

HEATING Kw 683.9 
WAR . o  

W A  683.9 683.9 

MOTOR Kw 152.2 
WAR 59.3 

W A  163.3 163.3 

LRRGEST MOTOR Kw 3.2 
WAR 1.5 

W A  3.5 3.5 

SPACE Kw . 9  
WAR .4 

W A  1.0 1.0 

W A  TYPE MTR m 316.4 
WAR 231.3 

W A  395.5 395.5 

M G E S T  W A  MTR Kw 50.0 
WAR 3 1 . 5  

W A  62.5 62.5 

22.5 28.1 
11.5 14.4 
31.6 89.00 LAGGING 

19.0 19.0 
9.2 9.2 
21.1 90.00 LAGGING 

683.9 854.8 
.o . o  

854.8 100.00 UNITY 

152.2 152.2 
59.3 59.3 
163.3 93.17 LAGGING 

3.2 4.0 
1.5 1.9 
4.4 90.00 LAGGING 

2.0 2.0 
1.0 1.0 
2.2 90.00 LAGGING 

.9 . 9  

.4 .4 
1.0 90.00 LAGGING 

316.4 316.4 
237.3 231.3 
395.5 80.00 LAGGING 

50.0 62.5 
31.5 46.9 
78.1 80.00 LAGGING 

1315.0 1504.9 
389.5 402.1 
1371.4 1551.1 

95.9 96.6 
LAGGING LAGGING 

Paw 43 of 102 



SNF-4088, REV 1 

Sep 20, 1999 11:19:33 
P r o j e c t  H-441 C o l d  Vacuum D r y i n g  f a c i l i t y  (CVDF) 
Normal O p e r a t i o n  

PAGE 2 4  

GENERAL LOADS 
LIGHTING 
RECEPTACLES 
OfFICE EPUIPHENT 
HEATING 
CAPACITORS 
MOTOR 
LARGEST MOTOR 
SPARE 
SPACE 
Load Not D e f i n e d  
L o a d  Not D e f i n e d  
L o a d  Not D e f i n e d  
Load Not Defined 
Load Not D e f i n e d  
Load Not D e f i n e d  
L o a d  Not Defined 
L o a d  N o t  Defined 
L o a d  Not D e f i n e d  
Load Not D e f i n e d  

K 
K 
z 
K 
z 
z 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

1 0 0 .  100. 
ALL 100. 
10. 100. 
ALL 1 0 0 .  
ALL 1 0 0 .  
ALL 100. 
ALL 100. 
ALL 100. 
ALL 100. 
ALL 100. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 
.oo 0. 

ALL 5 0 .  
ALL 100. 
ALL 50. 
ALL 100. 
ALL 1 0 0 .  
ALL 1 0 0 .  
ALL 100. 
ALL 100. 
ALL 100. 
ALL 100.  
0. 0. 
0. 0 .  
0. 0 .  
0. 0 .  
0. 0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0 .  0. 
0. 0 .  

ALL 1 0 0 .  
ALL 100. 
ALL 100. 
ALL 1 0 0 .  
ALL 1 0 0 .  
ALL 1 0 0 .  
ALL 100. 
ALL 100. 
ALL 100. 
ALL 1 0 0 .  
ALL 0.  
ALL 0.  
ALL 0. 
ALL 0. 
ALL 0. 
ALL 0. 
ALL 0.  
ALL 0. 
ALL 0. 
ALL 0. 

NOTES: LARGEST MOTOR CIRCUIT IDENTIFIED, 
AND USED TO CALCULATE DEUAND LOAD BASED ON NEC ART 4 3 0  

DEMAND RND DESIGN fACl'ORS APPLIED AT EACH LOAD BUS 
AND ALL LOAD TOTALS ARE POWER FACTOR CORRECTED 

DESIGN LOAD VALUES BASED ON MOTOR RUNING OR STARTING CONDITION 

1 . 0 0  
1 . 2 5  
1.00 
1.00 
1 . 2 5  
1.35 
1 . 0 0  
1 . 2 5  
1.00 
1.00 . 00 . 00 . 00 

.oo  

.oo  

.oo 

.oo . 00 

.oo 

.oo  
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Project W-441 Cold Vacuum Drying 
Normal operation 

Ssp 20. 1999 11:19:33 

Facility 

ALL INFORMATION PRESENTED IS mR REVIEW, APPROVPL, INTERPRETATION 
AND APPLICATION BY A REGISTERED ENGINEER ONLY 

SKH POWER'TWLS FOR WINWWS 
FEEDER AND TRANSFURHER SIZING REPORT 

COPYRIGHT SKH SYSTEMS ANALYSIS, INC. 1995-1996 

Paw 46 of 102 



SNF4088, REV 1 

PAGE 2 Sep 20, 1999 11:19:33 
Project W-441 Cold Vacuum Drying Facility ICVDF) 
Normal operation 

FEEDER AND TRANSFORMER STUDY CRITERIA 
_____-_________I-==__j__________________==-----------=-==--=----------====- 

SIZE AND REPORT, Do NOT CHANGE THE DATA BASE 

BRANCH VOLTAGE DROP CRITERIA 3.00 % 

VOLTAGE DROP CALCULATIONS ARE PRELIMINARY 
EXECUTE VOLTAGE DROP AND LaRD ELOW STUDY FOR MORE ACCURATE RESULTS 

PRIMRRY/SECONDARY TRANSFORMER FDRS SIZED AT 125. % OF TX FULL LOAD RATING 
OH Fdr Tap 

*** NOTICE 

*** NOTICE 

*** NOTICE 

*** NOTICE 

*** NOTICE 

*+* NOTICE 

*** NOTICE 

*** NOTICE 

f * f  NOTICE 

*** NOTICE 

CVD Riser NO FEEDER CCMBINATION MET SIZING CRITERIA 

No Feeder Met :CASE 2 
1 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRRNCH FRCM P-1500 TO S-1500 

TX KVA: 1500.0 TR Em:  62.8 
MINIMUM FEEDER AMPACITY: 78.4 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM P-1500 TO S-1500 

TX KVA: 1500.0 TR FLA: 1804.2 
MINIMUM FEEDER AMPACITY: 2255.3 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM P-XTJ TO S-XTJ 

TX KVA: 75.0 TR FLA: 90.2 
MINIMUM FEEDER AMPACITY: 112.8 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCW P-XTJ TO S-XTJ 

TX KVA: 75.0 TR FLA: 208.2 
MINIMUM FEEDER AMPACITY: 260.2 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM P-XT6 TO S-XT6 

TX KVA: 15.0 TR FLA: 18.0 
MINIMUM FEEDER AMPACITY: 22.6 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FROM A2701C-Pri TO A2701C-Sec 

TX KVA: 30000.0 TR FLA: 1255.1 
MINIMUM FEEDER AMPACITY: 1568.9 

+** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM UPS IN BUS TO UPS OUT BUS 

TX KVA: 31.0 TR €LA: 37.3 
MINIMUM FEEDER AMPACITY: 46.6 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM UPS IN BUS TO UPS OUT BUS 

TX KVA: 31.0 TR FLA: 86.1 
MINIMUM FEEDER AMPACITY: 107.6 

*** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM P-XT1 TO S-XT1 

TX KVA: 15.0 TR FLA: 18.0 
MINIMUM FEEDER AMPACITY: 22.6 

*** FeEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FRCM P-XT2 TO S-XTZ 
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*** NOTICE *** FEEDER SIZED TO 125. PERCENT O f  TRANSFORMER S I Z E  
BRANCH E'RCH P-XT3 TO S-XT3 

TX KVA: 15.0 TR FLA: 18.0 
M I N I M U M  FEEDER RMPACITY: 2 2 . 6  

*** NOTICE *** FEEDER SIZED TO 1 2 5 .  PERCENT OF TRANSFORMER S I Z E  
BRANCH FRCH P-XT4 TO S-XT4 

TX KVA: 1 5 . 0  TR FLA: 1 8 . 0  
M I N I M U M  FEEDER RMPACITY: 2 2 . 6  

*** NOTICE *** FEEDER SIZED TO 1 2 5 .  PERCENT OF TRANSFORMER S I Z E  
BRRNCH FRCW P-XT5 TO S-XT5 

TX W A :  1 5 . 0  TR FLA: 1 8 . 0  
M I N I M U M  FEEDER RMPACITY: 2 2 . 6  

*** NOTICE *** FEEDER SIZED TO 1 2 5 .  PERCENT Of TRANSFORMER S I Z E  
BRANCH FRCH BUS-XT9-P TO BUS-XT9-S 

TX KVA: 30.0 TR FLA: 36.1 
M I N I M U M  FEEDER RMPACITY: 4 5 . 1  

*** NOTICE *** FEEDER SIZED TO 1 2 5 .  PERCENT OF TRANSFORMER S I Z E  
BRANCH FRCH BUS-XT9-P TO BUS-XT9-S 

TX W A :  30.0 TR FLA: 83.3 
M I N I M U M  FEEDER AMPACITY: 104 .1  
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FEEDER SIZE REPORT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FROH A2701C-Sec 13800. ..*. f...*..t.******** 

TO OH Fdr Tap EX ( 1) 3 411 AL OHC3 N 

FRCU BUS-5 HP COHB 480. 
*t...,**t*.*rt**t.ttr 

TO BUS-AIR COHP EX I 11 4 12 CU THHN 10 1/2" M 

FROn BUS-CG-DP-001 480. 
.**ttttt*.t..~t***.** 

TO BUS-2-1.5 HP EX ( 11 4 10 CU THHN 10 1/2" M 
TO BUS-XT9-P EX ( 1 1  4 6 CU THHN 8 3/4" M 

FROM BUS-MCC-1-B1A 480. 
**.**.**.**f*,.tt.*** 

TO BUS-MCC-1-B1B EX I 11 3 4/0 CU THHN 2" M 

FROM BUS-MCC-1-C1A 480. 
..*..t,.*.*.**r**tttt 

TO BUS-MCC-1-ClB EX ( 1) 3 4/0 CU THHN 2" M 

fRCM BUS-PNL-001 4 8 0 .  
. . . . . . . . . . . . . . . . . . . . .  

TO P-XT1 EX ( 11 4 10 CU THHN 10 1/2" M 

FRCU BUS-PNL-003 480. 
* * * * * . * * f * * f * t f~ * f t t *  

TO P-XT2 EX 1 1) 4 10 CU THHN 10 1/2" M 

FROH BUS-PNL-005 480. ..*.**.~.... *****..** 
TO P-XT3 EX ( 1) 4 10 CU THHN 10 1/2" M 
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FEEDER SIZE REPORT *. ............................................................................ 
F E E D E R  S C H E D U L E  

_ _ _ _ _ - _ _ _ _ _ _ _ _ y _ _ _ _ _ _ _ _ _ _ _ _ _ _ y _ _ _ _ _ _ _ _ _ _ ~ = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ = = = = = = = = = - = - - =  

FEEDER ROUTING fEEDER NO WIRE SIZE TYPE INSUL GROUND RACEWAY 
NO NAME VOLTAGE IPH pTY FDR MAT TYPE WIRE SIZE TYPE 

............................................................................. 
FROM BUS-PNL-007 480. 

TO P-XT4 EX 1 1) 4 10 CU THHN 10 1/2" M 

FROM BUS-PNL-009 480. 

TO P-XT5 EX ( 11 4 10 CU THHN 10 1/2" M 

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

... .**.*..t.t~..**.*. 
FROM BUS-SD-CG-1 480. 

TO wW1 EX ( 1 1  4 2 CU THHN 6 1 1/4" M 

FRCM BUS-STBY-DS 480. 

TO BUS-DO-DP-001 Ill 5 4 CU THHN 8 2" M 

FROM BUS-XT9-S 208. 

TO BUS-PNL LPN-3 EX ( 1 1  5 2 CU THHN 6 1 1/4" M 

FROM CVD Riser 13800. 

TO P-1500 1 1) 3 350 CU XLPE 3" N 

FROM HCC-1-Bus 480. 

.....*..*..* f**f.*f** 

~.tt*.t+tt..,t*rt~*t1 

f * * * * * * . * f f * t f t t ~ t t ~ t  

~f***.**f* .* l t* ,+**f*  

~ * .  .......~.******.** 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 

BUS-HCC-1-B1A 
BUS-HCC-1-BZ 
BUS-HCC-1-B4 
BUS-HCC-1-C1A 
BUS-HCC-1-C2 
BUS-HCC-1-C4 
BUS-MCC-1-D1 
BUS-MCC-1-D2 

EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 

4/0 
12 
6 
4/0 
12 
6 
10 
12 

cu 
cu 
cu 
cu 
cu 
cu 
cu 
cu 

THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 

4 
10 
8 
1 
10 
8 
10 
10 

2" 
1/2" 
3/4"  
2" 
1/2" 
3/4" 
1/2" 
112" 
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TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 

FROM 

BUS-MCC-I-D3 
BUS-MCC-I-D4 
BUS-MCC-141 
BUS-MCC-142 
BUS-MCC-l-E3 
BUS-MCC-1-E4 
BUS-MCC-1- E1 
BUS-MCC-l-F2 
BUS-MCC-I-F3 
BUS-MCC-1- E4 
BUS-MCC-l-P5 
BUS-MCC-1-02 
BUS-MCC-1-03 
BUS-SD-00-1 
P-XT6 

MCC-l-BUII 480. (CONTINUED) 
I........ l.********., 

EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 
EX 

I 11 
I 11 
I 11 
I 11 
1 1 1  
I 11 
I 11 
I I1 
I 11 
I I1 
I 11 
I 11 
I 11 
I 11 
I 11 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

10 
8 
8 
12 
6 
8 
8 
10 
12 
12 
10 
2 / 0  
12 
2 
10 

cu 
cu 
cu 
cu 
cu 
cu 
cu 
cu 
cu 
CU 
cu 
cu 
cu 
cu 
cu 

THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 

FROM OH Fdr Tap 13800. 
**.**.*~**t*****+**** 

TO CVD Riser I l l  3 2 AL OHC3 

10 
10 
10 
10 
8 
10 
10 
10 
10 
10 
10 
6 
10 
6 
10 

1/2" 
3/4 " 
3/4 " 
1/2" 
3/4" 
3/4 " 
3/4 " 
1/2" 
1/2" 
1/2" 
1 /2"  
1 1/2* 
1/2" 
1 l/4" 
1 /2"  

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

N 

FROM S-1500 480. 
*. ..t~****tt*t.~*.*.. 

TO WBD-1-0"s EX I 61 5 750 CU THWN 4 -  M 

FROM S-XT7 208. 

TO BUS-PNL-1 EX I 1) 4 4/0 CU THHN 4 2" M 
. . . . . . . . . . . . . . . . . . . . .  

FROM SWBD-1-0"s 480. 
t**ttt.t,.~***tttt*t. 

TO BUS-PNL-001 Ex I 1) 4 500 CU THHN 3 3" M 
TO BUS-PNL-003 EX I 11 4 500 CU THHN 3 3" M 
TO BUS-PNL-005 EX 1 11 4 500 CU THHN 3 3" M 
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TO 
TO 
TO 
TO 
TO 
TO 
TO 

TO 

TO 
TO 
TO 
TO 

FRCM 

BUS-PNL-007 
BUS-PNL-009 
BUS-SWBD-1-4 
BUS-SWBD-1-8 
MCC-l-Bus 
P-XT7 
UPS IN BUS 

BUS-LPN-2 

BUS Dol-PP1-1 
BUS-0066 
BUS-0067 
BUS-5 HP CCMB 

SWBD-1-Bum 480. (CONTINUED) 

EX I 11 4 500 CU THHN 3 
EX I 11 4 500 CU THHN 3 
EX I11 4 4 CU THHN 8 
EX I 1) 4 12 CU THHN 10 
EX I 2) 4 500 CU THHN 1/0 
EX ( 1 )  4 2 CU THHN 6 
EX I11 4 1 CU THHN 6 

FROM UPS OUT BUS 208. 

EX ( 1 )  5 2 CU THHN 6 

FRCU W 1  480. 

EX I 11 4 12 CU THHN 10 
EX I 11 4 12 CU THHN 10 
EX I 1) 4 12 CU THHN 10 
EX I 1) 4 12 CU THHN 10 

... tt....*.~tt~tt~ttt 

.... t..~..*..tt**t*tt 
*t.**t~*t~***t*tt.*.* 

3" 
3" 
1" 
1/2" 
3" 
1 1/4" 
1 1/4" 

1 1/4" 

1/2" 
1/2" 
1/2" 
1/2" 

M 
M 
M 
M 
M 
M 
M 

M 

M 
N 
N 
N 
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TO 
TO 

TO 

TO 

TO 
TO 

TO 

TO 

TO 

TO 

TO 

BUS-STBY-DS 
wW1 

OH Fdr Tap 

BUS-AIR CCMP 

BUS-2-7.5 HP 
BUS-XT9-P 

BUS-MCC-1-BlB 

BUS-MCC-1-ClB 

P-XT1 

P-XTZ 

P-XT3 

FROM 400A ATS 480. 
.**,t..**.*t*ttt*+.*. 

EX .03 1 
EX .05 1 

CU THHN 
CU THHN 

FROH A2701C-Sec 13800. 
.*..*~l*t******ttt.tt 

EX .06 1 AL OHC3 

FROH B U S 4  HP COHB 480. 
..~.,~*.****t.tt*tt** 

EX .10 1 CU THHN 

FRCM BUS-Do-DP-001 480. 
*l**l**.**f**f*tf**.* 

EX .85 1 CU THHN 
EX .06 1 CU THHN 

FROH BUS-MCC-1-B1A 480. 

EX .05 1 CU THHN 

FROM BUS-HCC-1-ClA 480. 

EX .05 1 CU THHN 

FROH BUS-PNL-001 480. 

EX .01 1 CU THHN 

FROH BUS-PNL-003 480. 

EX .02 1 CU THHN 

FROH BUS-PNL-005 480. 

EX .02 1 CU THHN 

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

.*.tt..~~~****t*tt.t+ 

t*.**~t**~*tt**t,***t 

.*f.*****l*tf*t*,*.** 

..*t.~,tt~**tttt*t*,t 

30. 
30. 

30. 

30. 

30. 
30. 

30. 

30. 

30. 

30. 

30. 

6 5 .  A 
65. A 

6 5 .  A 

9. A 

24. A 
33. A 

182. A 

182. A 

3. A 

5 .  A 

5. A 

175. A 
95. A 

670. A 

25. A 

30. A 
5 5 .  A 

230. A 

230. A 

30. A 

30. A 

30. A 
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FEEDER EVALUATION ...*...***.* .................................................................. 

F E E D E R  D E S I G N  L O A D  A N A L Y S I S  

TO 

TO 

TO 

TO 

TO 

TO 

TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 

P-XT4 

P-XTS 

WW1 

BUS-ffi-DP-001 

BUS-PNL LE"-3 

e-1500 

BUS-MCC-1-BlA 
BUS-MCC-l-S2 
BUS-HCC-1-04 
BUS-MCC-1-C1A 
BUS-HCC-1-C2 
BUS-MCC-l-C4 
BUS-MCC-1-D1 
BUS-MCC-1-DZ 

FROH BUS-PNL-001 480. 

EX .02 1 CU THHN 

FRCU BUS-PNL-009 480. 

EX .02 1 CU THHN 

FROH BUS-SD-ffi-1 480. 

EX .03 1 CU THHN 

FROM BUS-STBY-DS 480. 

.Ol 1 4 CU THHN 

FRCU BUS-XT9-S 208. 

EX .13 1 CU THHN 

FROH CVD Riser 13800. 

.OO 1 350 CU XLPE 

***..~.~~.~..~**,***. 

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

*t**..************r** 

t**tt*.,*..rt..****** 

....* l*. l**.*tf*ff*f* 

~ttt..t..*.**.****tt* 

FROH HCC-1-Bus 
.t*.t...*..*.*t***.*1 

EX .53 1 cu 
EX .00 1 cu 
EX .52 1 cu 
EX .53 1 cu 
EX .08 1 cu 
EX .46 1 CU 
EX .60 1 CU 
EX .93 1 cu 

480. 

THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 
THHN 

30. 5. A 30. A 

30. 5. A 30. A 

30. 90. A 95. A 

30.  65. A 70. A 

30. 75. A 95. A 

30. 65. A 390. A 

30. 182. A 230. A 
30. 1. A 25. A 
30. 48. A 55. A 
30. 182. A 230. A 
30. 1. A 25. A 
30. 48. A 55. A 
30. 17. A 30. A 
30.  13. A 25. A 
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FEEDER EVALUATION 
t**,.,.*t*t*tttt*t**..,*.***~***.****,.*+***~*****,**~*****~*******~********** 

F E E D E R  D E S I G N  L O A D  A N A L Y S I S  

TO 

TO 
TO 

TO 
TO 

TO 
TO 

TO 

TO 
TO 
TO 
TO 

TO 
TO 
TO 

TO 

TO 

TO 

TO 

FRCU MCC-1-Bus **.*. t......, 

BUS-MCC-l-D3 EX .OO 1 

BUS-MCC-1-D4 EX . 4 3  1 
BUS-MCC-1-E1 EX .OO 1 

BUS-MCC-1-E2 EX .88 1 
BUS-HCC-l-E3 EX .OO 1 

BUS-MCC-1-E4 EX .38 1 
BUS-MCC-1-fl EX .OO 1 

BUS-MCC-1-F2 EX . O O  1 

BVS-MCC-l-F3 EX . 2 4  1 
BUS-MCC-l-f4 EX . 2 3  1 
BUS-MCC-l-f5 EX 1.15 1 
BUS-MCC-1-G2 EX . O O  1 

BUS-MCC-l-G3 EX .ll 1 
BUS-SD-DG-1 EX . 68  1 
P-XT6 EX .13 1 

*** WARNING *** FEEDER 

*** WARNING *** FEEDER 

*** WARNING *** FEEDER 

*** WARNING *** FEEDER 

+** WARNING *** FEEDER 

*** WARNING *** FEEDER 

480.  [CONTINUED) 

CU THHN 30. 
LOAD IS DEFINED AS 

CU THHN 30. 
CU THHN 30. 

LOAD IS DEFINED AS 
CU THHN 30. 
CU THHN 30. 

LOAD IS DEFINED AS 
CU THHN 30. 
CU THHN 30. 

LOAD IS  DEFINED AS 
CU THHN 30. 

LOAD I S  DEFINED AS 
CU THHN 30. 
CU THHN 30. 
CU THHN 30. 
CU THHN 30. 

LOAD IS DEFINED AS 
CU THHN 30. 
CU THHN 30. 
CU THHN 30. 

,******** 
0.  A 

32. A 
0.  A 

13. A 
0. A 

3 2 .  A 
0.  A 

0. A 

4 .  A 
4 .  A 

2 9 .  A 
0. A 

2 .  A 
90. A 
13. A 

ZERO 

ZERO 

ZERO 

ZERO 

ZERO 

ZERO 

FRCU OH Fdr T a p  1 3 8 0 0 .  
**.**l**.*l.**.**.*ff 

CVD Riser . 1 6  1 2 AL OHC3 30. 65. A 

FRCU S-1500 480.  
***t.ttttt**tt*t*,*.* 

SWEID-1-Bus EX . 2 6  6 CU THWN 30. 1814. A 

FRCU S-XTl 2 0 8 .  
*..~******t.~.**t.+tt 

BUS-PNL-1 EX . 1 2  1 CU THHN 30. 1 8 6 .  A 

FRCM SWBD-1-Bus 480. 
*..~.~****.**.****.** 

BUS-PNL-001 EX .15 1 CU THHN 30. 5 9 .  A 

3 0 .  A 

40 .  A 
40. A 

25. A 
55. A 

40. A 
40. A 

30. A 

25. A 
25. A 
30. A 

115. A 

2 5 .  A 
95. A 
30. A 

1 8 0 .  A 

2 8 5 0 .  A 

2 3 0 .  A 

380. A 
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TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 

TO 

TO 
TO 
TO 
TO 

FRCM SWBD-1-Bus 480. ICONTINUED) 

BUS-PNL-003 EX .45 1 CU THHN 30. 
BUS-PNL-005 EX .33 1 CU THHN 30. 
BUS-PNL-007 EX .24 1 CU THHN 30. 
BUS-PNL-009 EX .15 1 CU THHN 30. 
BUS-SWBD-1-4 EX .72 1 CU THHN 30. 
BUS-SWBD-1-8 EX .ll 1 CU THHN 30. 
HCC-1-Bus EX .42 2 CU THHN 30. 
P-XT7 EX .12 1 CU THHN 30. 
UPS IN BUS EX .23 1 CU THHN 30. 

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

FROM UPS CUT BUS 208. . . . . . . . . . . . . . . . . . . . . .  
BUS-LPN-2 EX .15 1 CU THHN 30. 

FROM wW1 480. 
*t*~.*~tt*t*.*,*.ttt+ 

BUS 001-PP1-1 EX .03 1 CU THHN 30. 
BUS-0066 EX .01 1 CU THHN 30. 
BUS-0061 EX .01 1 CU THHN 30. 
BUS-5 HP CCMB EX .01 1 CU THHN 30. 

263. A 
268. A 
268. A 
268. A 
62. A 
2. A 

6 3 1 .  A 
81. A 
38. A 

89. A 

4. A 
8. A 
8. A 
9. A 

380. A 
380. A 
380. A 
380. A 
10. A 
25. A 
760. A 
95. A 

130. A 

95. A 

25. A 
25. A 
25. A 
25. A 
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TRANSFORMER S I Z E  REPORT 
***** t.t.~**t***t**t*****~*,....~~*~*.*****.**.***********~*.,**.***********.* 

FROM A 2 7 0 1 C - P r l  220000. 
TO A2701C-Sec  13800. 

DEMAND LOAD: 1 3 7 1 . 4  KVA 

FROM BUS-XT9-P 4 8 0 .  
TO BUS-XT9-S 208. 

DEMAND LOAD: 22.0 KVA 

FROM P-1500  13800. 

DEMAND LOAD: 1 3 7 1 . 4  KVA 
TO S-1500 4 8 0 .  

FROM P-XT1 4 8 0 .  
TO S-XT1 208. 

DEMAND LOAD: 2 .5  KVA 

FROM P-XTZ 4 8 0 .  
TO S-XT2 208. 

DEMAND LOAD: 4 . 4  KVA 

FROM P-XT3 480. 
TO S-XT3 208. 

DEMAND LOAD: 4 .4  KVA 

FROM P-XT4 4 8 0 .  
TO S-XT4 208. 

DEMAND LOAD: 4 .4  KVA 

FROM P-XTS 4 8 0 .  
TO S-XTS 208. 

DEMAND LOAD: 4 . 4  KVA 

FROM P-XT6 4 8 0 .  
TO S-XT6 208. 

DEMAND LOAD: 9 . 7  KVA 

YG 
YG 

EX 

D 
YG 

EX 

D 
YG 

EX 

D 
YG 

EX 

D 
YG 

EX 

D 
YG 

EX 

D 
YG 

EX 

D 
YO 

EX 

D 
YG 

EX 

.O TYPE: < U s  S I Z E :  
DESCRIPTION: A 2 7 0 1 C  

1 2 . 7 3  $ 2  NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: XT901C 

4 . 2 7  %Z NOMINAL RATING 

.O TYPE: <Us S I Z E :  
DESCRIPTION: 1500 Kva P a d  

6.10 %Z NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT1 P a d  

2 . 7 8  8 Z  NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT2 P a d  

2 . 7 8  8 2  NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT3 P a d  

2 . 7 8  %Z NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT4 P a d  

2 . 7 8  %Z NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT5 P a d  

2 . 7 8  8 Z  NOMINAL RATING 

.O TYPE: DT S I Z E :  
DESCRIPTION: X M R  XT6 P a d  

2 . 7 8  % Z  NOMINAL RATING 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 

.O KVA 
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Project W - 4 4 1  Cold Vacuum Drying F a c i l i t y  ICVDFI 
Normal operatlo" 

Sep 20 ,  1999 11: 22: 44 

.............................................................................. 
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL 

INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY 

SKM POWER'TWLS FOR WINDOWS 
LOAD FLOW AND VOLTAGE DROP ANALYSIS REPORT 

COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-1996 

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

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

Pago so of 102 



Sep 20, 1999 11:22:44 
Project W-441 Cold Vacuum Drying Facility ICVDFI 
Normal operation 

*** SOLUTION COMMENTS *+* 

SOLUTION PARAMETERS 

BRANCH VOLTAGE CRITERIA 
BUS VOLTAGE CRITERIA 

SNF4088, REV 1 

PAGE 2 

: 3 . 0 0  * 
: 5.00 % 

ACCELERATION FACTOR mR * w -  GENERATORS : 1.00 
ACCELERATION FACTOR FOR CONSTANT KVA LOADS: 1.00 
EXACTIITEPATIVEI SOLUTION : YES 

UTILITY IMPEDANCE 
TRANSFORHER PHASE SHIF7 

: YES 
: NO 

ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE 

LOAD FLOW IS BASED ON DIRECTLY CONNECTED LOADS. 
LOAD ANALYSIS INCLUDES ALL LOADS. 

<<PERCENT VOLTAGE DROPS ARE BASED ON NCMINAL DESIGN VOLTAGES>> 

SWING GENERATORS 
SOURCE NAME VOLTAGE ANGLE 

230 Kv 1.045 .oo 
*j_____y_-____=pl_-=F======---- 

LARGEST LOAD: 141.40 KVA 
CONVERGENCE CRITERIA: .OOl KVA 

LARGEST BUS MISMATCH BUS-PNL-1 2.003 KVA 
LARGEST BUS MISMATCH BUS-PNL LPN-3 .072 KVA 
LARGEST BUS MISMATCH BUS-PNL LPN-3 .003 KVA 
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sep 20. 1999 l1:22:44 PAGE 3 
P r o j e c t  w-441 Cold Vacuum Drying f a c i l i t y  (CVDFI 
Normal Operation 

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS [SWING GENERATORS1 

SOURCE VOLTAGE ANGLE MI WAR VD% [UTILITY IMPEDANCE) 

230 Kv 1.045 .OO 1363.15 490.83 .02 .00369+5 .02361 

**tt*t~**t**t***.t****.**.~~.**.~~**********,*******.**~****.**~~*********.** 
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PAGE 25 

BALANCED VOLTAGE DROP AND LOAD PLOW BUS DATA S W Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BUS NAHE 
230 Kv 
AZ701C-Pri 
BUS El-eel-1 
BUS-0061 
BUS-5 HP C M B  
BUS-DG-DP-001 
BUS-MCC-1-BlA 
BUS-MCC-1-B2 
BUS-MCC-1-C1A 
BUS-MCC-1-CZ 
BUS-MCC-1-D1 
BUS-HCC-1-D3 
BUS-MCC-141 
BUS-MCC-l-E3 
BUS-MCC-1-f1 
BUS-MCC-1- f 3 
BUS-HCC-1- f 5 
BUS-MCC-l-G3 
BUS-PNL-001 
BUS-PNL-005 
BUS-eNL-009 
BUS-SD-DG-1 
BUS-SWBD-1-4 
BUS-XT9-P 
CVD Riser 
OH fdr Tap 
P-XT1 
P-XT3 
P-XT5 
P-XT7 
S-XT1 
S-XT3 
S-XT5 
S-XT7 
ups IN BUS 

BASE VOLT 
1.04 

220000.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 

13800.00 
13800.00 
480.00 
480.00 
480.00 
480.00 
208.00 
208.00 
208.00  
208.00 
480.00 

W1 

eu VOLT 
1.0450 
1.0448 
.9939 
.9941 
.9941 
.9933 
.9956 
.9998 
.9956 
.9997 
.9956 

1.0004 
1.0004 
1.0004 
1.0004 
.9985 
.9861 
.9995 

1.0030 
1.0016 
1.0031 
.9915 
.9986 
.9928 

1.0405 
1.0421 
1.0029 
1.0014 
1.0029 
1.0032 
,9984 
.9935 
.9951 
.9758 

1.0021 

BUS-PNL-1 
BUS-STBY-DS 
BUS-SWBD-1-8 
BUS-XT9-S 
MCC-1-B"- 

P-XT2 
P-XT4 
P-XT6 
5-1500 
S-XT2 
S-XT4 
S-XT6 

UPS OUT BUS 

e-1500 

SWBD-1-Bus 

480.00 .9942 

BASE VOLT 
480.00 

13800.00 
480.00 
480.00 
480.00 
208.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
lRO.OO ...... 
480.00 
2 0 8 . 0 0  
480.00 
480.00 
208.00 
480.00 

PU VOLT 
.9938 

1.0421 
.9941 
.9856 
.9933 

1.0006 
,9951 
,9962 
.9951 
. 9 9 6 1  
. 9 9 2 9  
.9910 
,9933 
,9973 

1.0004 
,9985 

1.0004 
,9590 

1.0005 
1.0024 
.9146 
,9935 

480.00 1.0036 
208.00 .9601 
480.00 1.0004 

13800.00 1.0404 
480.00 1.0003 
480.00 1.0021 
480.00 ,9993 
480.00 1.0068 
208.00 .9925 
208.00 .9943 
208.00 .9839 
480.00 1.0044 
208.00 1.0021 
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Sep 20, 1999 11:22:44 
Project W-441 Cold Vacuum Drying Facility (CVDF) 

PAGE 26 

Normal operation 

BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA S M R Y  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FROM NAME 
400A ATS 
400A ATS 
A2701C-Prl 
A27OlC-Sec 
BUS-5 HP COMB 
BUS-Do-DP-001 
BUS-Do-DP-001 
BUS-MCC-1-B1A 
BUS-HCC-1-ClA 
BUS-PNL-001 
BUS-PNL-003 
BUS-PNL-005 
BUS-PNL-007 
BUS-PNL-009 
BUS-SD-Do-1 
BUS-STBY-DS 
BUS-XT9-P 
BUS-XT9-S 
CVD Riser 
HCC-l-Bus 
HCC-1-BUs 
HCC-l-BUS 
MCC-l-BUS 
MCC-1-Bus 
MCC-1-0"s 
HCC-1-Bus 
HCC-1-BuS 
HCC-l-BUS 
HCC-1-Bus 
MCC-1-Bus 
MCC-1-Bus 
MCC-1-Bus 
MCC-1-Bus 
HCC-1-Bus 
HCC-1-Bm 
MCC-1-Bus 
HCC-1-Bus 
MCC-1-Bus 
MCC-1-Bus 
HCC-1-Bus 

TO NAME 
hW1 
BUS-STBY-DS 
A2701C-Sec 
OH Fdr Tap 
BUS-AIR COMP 
BUS-XT9-P 
BUS-2-7.5 HP 
BUS-MCC-1-B1B 
BUS-MCC-1-C1B 
P-XTl 
P-XT2 
P-XT3 
P-XT4 
P-XT5 
wW1 
BUS-Mj-DP-001 
BUS-XT9-S 
BUS-PNL LPN-3 
e-1500 
BUS-MCC-1-B1A 
BUS-HCC-1-ClA 
P-XT6 
BUS-HCC-1-B2 
BUS-MCC-I-CZ 
BUS-HCC-l-D2 
BUS-MCC-l-E2 
BUS-HCC-1-D1 
BUS-HCC-l-B4 
BUS-HCC-1-C4 
BUS-HCC-1-D4 
BUS-HCC-144 
BUS-MCC-l-D3 
BUS-MCC-l-E3 
BUS-HCC-141 
BUS-HCC-1-F1 
BUS-HCC-l-F2 
BUS-MCC-l-F3 
BUS-HCC-1-F4 
BUS-HCC-1-F5 
BUS-MCC-1-GZ 

TYPE 
FDR 
FDR 
TX2 
FDR 
FDR 
FDR 
FOR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
TX2 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 

VDI 
.04 
.02 
.21 
.06 
.OB 
. 0 5  
.77 
.os 
.05 
.Ol 
.02 
.02 
.02 
.02 
.03 
.02 

3.27 
.ll . 01 
.48 
.48 
.ll 
.06 
.07 
.75 
.71 
.48 
.42 
.37 
.34 
.30 
.oo 
.oo 
.oo 
.oo . 00 
.19 
.19 

1.43 
.oo 

AMPS 
56.48 
56.48 
3.64 

58.03 
7.33 
27.63 
21.34 
163.58 
163.58 
3.00 
5.32 
5.32 
5.32 
5.32 

78.70 
56.48 
21.63 
63.76 
58.03 
163.58 
163.58 
11.60 
1.06 
1.06 

10.59 
10.59 
13.41 
38.38 
38.37 
25.86 
25.85 . 00 . 00 . 00 . 00 . 00 
2.86 
2.86 

23.30 
.oo 

KVA RATINGI 
46.66 59.45 
46.66 32.27 

1449.17 2.90 
1446.20 8.66 

6.06 29.33 
22.82 50.23 
17.62 71.12 
135.40 71.12 
135.40 71.12 
2.50 10.00 
4.42 17.72 
4.43 17.73 
4.43 17.73 
4.44 17.74 

65.07 82.84 
46.65 32.27 
22.80 UNKNOWN 
22.05 67.11 

1443.19 37.44 
136.05 71.12 
136.05 71.12 

9.65 38.66 
.88 4.23 
.88 4.23 

8.81 42.36 
8.80 42.35 

11.15 44.71 
31.92 69.79 
31.91 69.76 
21.51 64.66 
21.50 64.63 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo . 00 
2.38 11.42 
2.38 11.42 
19.38 77.66 . 00 .oo 
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PAGE 27 Sep 20, 1999 11:22:44 
Project W-441 Cold Vacuum Drying Facility (CVDF) 
Normal Operation 

W C E D  VOLTAGE DROP AND LOAD FLOW BRANCH DATA S W Y  
*.******t*t****t*t**.*,..*.**.~~*~*~***********.****.******************.*.*.* 

TYPE VD% m e s  MIA RATING) 
MCC-l-BUS BUS-MCC-l-G3 FDR .09 1.53 1.27 6.12 
HCC-l-BUS BUS-SD-00-1 f DR .59 78.70 65.45 82.84 

fRCM NRME TO NRME 

OH Fdr T ~ D  CVD Riser FDR - 1 6  58.03 i44s.40 32-24 ~ ~~ ~ ~ ~~ .. ~~~~ ~~~~~ 

e-1500 S-1500 TXZ 3 . 3 6  58.03 1443.02 83.65 
P-XT1 S-XT1 TXZ .45 3.00 2.50 UNKNOWN 
P-XT2 S-XT2 TX2 .78 5.32 4.42 UNKNOWN 
P-XT3 
P-XT4 
P-XTS 
P-XT6 
P-XT7 
s-1500 
S-XTJ 
SWBD-1-0"s 
SWBD-1-Bus 
SWBD-1-Bus 
SWBD-1-Bus 
SWBD-1-Bus 
SWBD-1-0"s 
SWBD-1-0"s 
SWBD-1-Bus 
SWBD-1-Bus 
SWBD-1-Bus 
UPS IN BUS 
UPS OUT BUS 
WWl 
WW1 
WW1 
WWl 

S-XT3 
S-XT4 
S-XTS 
S-XT6 
S-XT7 
SWBD-1-Bus 
BUS-PNL-1 
MCC-l-BUS 
BUS-PNL-001 
BUS-PNL-003 
BUS-PNL-005 
BUS-PNL-007 
BUS-PNL-009 
BUS-SWBD-1-4 
BUS-SWBD-1-8 
P-XTJ 
UPS IN BUS 
UPS CUT BUS 
BUS-LPN-2 
BUS4 HP CCMB 
BUS-0066 
BUS-0067 
BUS 001-em-1 

TX2 
TX2 
TX2 
TX2 
TXZ 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FOR 
FDR 
FDR 
TX2 
fDR 
fDR 
FDR 
FDR 
FDR 

.78 

.78 

.79 
1.54 
2.74 
.24 
.12 
. 4 0  
. 1 4  
.39 
.28 
.21 
.13 
.58 
.09 
.12 
.23 . 00 
.15 
.oo 
.oo 
.oo 
.03 

5.32 
5.32 
5.32 
11.60 
81.16 

1668.28 
187.28 
610.59 
52.61 

219.10 
223.56 
223.67 
223.78 
49.64 
1.52 

81.16 
37.29 
37.29 
86.05 
7.33 
5.98 
5.98 
4.27 

~ ~ ~~ 

4.43 
4.43 
4.44 
9.64 

67.69 
1396.36 
65.84 

509.87 
43.93 

182.96 
186.69 
186.77 
186.86 
41.45 
1.27 
67.77 
31.14 
31.07 
31.07 
6.06 
4.94 
4.94 
3.53 

UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

58.54 
81.43 
80.34 
13.85 
57.66 
58.83 
58.86 
58.89 
70.92 
6.10 

28.68 
UNKNOWN 

29.33 
23.92 
23.92 
17.09 

85.43 

90.58 

NOTE: fDR RATING) - AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT 
TX2 RATING1 * $ KVA RATING BASED ON TRANSFORMER FL KVA 

71 BUSES 

*** T 0 T A L S Y S T E M L 0 S S E S *** 
38. KW 97. WAR 

***WARNING**' STUDY CONTAINS I VOLTAGE CRITERIA VIOLATIONS 
VIOLATIONS DENOTED BY 191 AT BUS AND BRANCH (VD LWATIONS 
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PAGE 77 Sep 20. 1999 11 : 22: 44 
Project W-441 Cold Vacuum Drying Facility (CVDFI 
Normal operatlo” 

BUS NPME 

400A ATS 
A2101C-Pri 
A2701C-Sec 

BUS 001-PP1-1 
BUS-0066 

BUS-0067 
BUS-2-7.5 HP 
BUS4 HP COMB 
BUS-AIR COMP 
BUS-CG-DP-001 

BUS-LPN-2 
BUS-MCC-1-BlA 
BUS-MCC-1-B1B 
BUS-MCC-1-B2 
BUS-MCC-1-B4 

BUS-MCC-1-C1A 
BUS-MCC-141s 
BUS-MCC-1-C2 
BUS-MCC-1-C4 
BUS-MCC-1-D1 

BUS-MCC-1- 02 
BUS-MCC- 1 - 03 
BUS-MCC-l-D4 
BUS-MCC-1-E1 
BUS-MCC-1-E2 

BUS-MCC-l-E3 
BUS-MCC-1-E4 
BUS-MCC-1-F1 
BUS-MCC-1-F2 
BUS-MCC-1- F3 

BUS-MCC-1-F4 
BUS-MCC-1- F5 
BUS-MCC-1-G2 
BUS-MCC-l-G3 
BUS-PNL LPN-3 

BUS-PNL-001 
BUS-PNL-003 
BUS-PNL-005 
BUS-PNL-007 
BUS-PNL-009 

BUS-PNL-1 
BUS-so-CG-1 
BUS-STBY-DS 

VOLTAGE AVAILABLE FAULT CURRENT 
L-L 3 PHASE X / R  LINE/GRND X/R 

480. 8997.3 .l 5815.0 .5 
220000. 11480.6 6.4 

480. 
480. 

480. 
480. 
480. 
480. 
480. 

208. 
480. 
480. 
480. 
480. 

480. 
480. 
480. 
480. 
480. 

480. 
480. 
480. 
480. 
480. 

480. 
480. 
480. 
480. 
480. 

480. 
480. 
400. 
480. 
208. 

480. 
480. 
480. 
480. 
480. 

208. 
480. 
480. 

13800. 
6151.8 
9103.8 

9103.8 
1975.2 
9104.7 
4346.4 
8410.2 

18941.7 
15614.6 
15059.2 
1426.6 
7026.8 

15614.6 
15059.2 
1376.0 
7672.7 
2367.1 

1217.6 
1953.5 
5876.3 
2299.8 
1276.6 

4534.2 
6503.9 
2492.5 
1490.5 
1266.2 

1297.8 
1442.7 
11113.6 
1510.5 
1768.5 

14856.5 
16218.2 
17851.0 
19843.4 
22325.9 

5192.4 
9902.6 
8693.8 

9840.3 26.8 
.4 3778.3 .3 
.7 5984.3 .5 

.7 5984.3 .5 

.3 1152.9 . 2  

.7 5984.8 .5 

.3 2630.2 .2 

.l 5401.7 .5 

.6 19258.7 .5 
1.7 11662.2 1.3 
1.6 11120.2 1.2 
.1 836.5 .1 
.4 4359.5 .3 

.3 2139.3 .2 

.4 3991.3 .2 

.2 1415.3 .1 

.1 875.5 .1 

.1 741.0 .1 

.1 .1 159.6 
. 2  835.2 .1 

1.0 7702.6 . 8  
.1 885.9 .1 
.5 1794.7 .5 

2.2 11698.3 1.8 
2.3 13040.6 1.9 
2.4 14126.4 2.0 
2.5 16904.0 2.1 
2.7 19819.1 2.3 

.9 5870.9 .9 

.l 6490.9 .5 

.7 5600.7 .5 
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Sep 20. 1999 11:22:44 PAGE 78 
Project W-441 Cold Vacuum Drying Facility (CVDF) 
Normal operation 

BUS NAHE 

BUS-SWBD-1-4 
BUS-SWBO-1-8 
BUS-XT9-P 
BUS-XT9-S 

CVD Rlser 

MCC-1-0"s 
OH Fdr Tap 
P-1500 

P-XT1 
P-XTZ 

P-XT3 
P-XT4 
P-XTS 
P-XT6 
P-XT7 

S-1500 
S-XT1 
S-XTZ 
S-XT3 
S-XT4 

S-XTS 
S-XT6 
S-XTl 
SwBC-l-BufJ 
UPS IN BUS 

UPS CUT BUS 
wH1 

L-L 

480. 
480. 
480. 
208. 

480. 

480. 
480. 

480. 
480. 
480. 
480. 
480. 

480. 
208. 
208. 
208. 
208. 

208. 
208. 
208. 
480. 
480. 

208. 
480. 

3 PHASE 
VOLTAGE AVAILABLE FAULT CURRENT 

X/R LINE/GRND X/R 

7484.4 
1511.9 
7404.1 
1821.3 

13800. 

24399.4 
13800. 
13800. 

10637.1 
11299.2 

12045.4 
12891.7 
13858.3 
8883.9 

22113.7 

29513.3 
1471.9 
1477.0 
1482.2 
1487.4 

1492.1 
1458.9 
6016.7 

28148.6 
11171.7 

27058.5 
9583.0 

.5 4706.5 .3 

.1 890.8 .1 

.6 4613.0 .4 

.5 1888.3 .5 
7696.0 3.9 

2.9 21928.6 2.5 
8634.7 13.0 
1634.2 3.7 

.9 7327.0 .7 

. 9  1807.3 .7 

.9 8350.2 .6 

.8 8967.3 . 6  

.8 9613.0 .6 

.4 5594.1 .3 
1.5 18643.0 1.1 

3.2 29965.6 3.2 
.9 1501.9 .9 
.9 1505.4 . 9  
.9 1509.0 . 9  
.9 1512.6 . 9  

.9 1516.3 .9 

.8 1492.9 .8 

.9 6254.1 . 9  
3.2 21663.2 3.0 
.8 8073.3 .6 

.8 40508.1 .8 

.l 6249.6 . 5  
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Appendix F 

PTW OnaUne AutoCad Drawings 

Page 72 - PTW SWBDI One-line 

Page 73 - PTW MCGI One-Line 

Page 74 - PTW Generator OnsLine 
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Appendix G 

PTW Captor Protective Device Coordination Drawings 
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Appendix H 

PTW Captor Protective Device Coordination Settings 



Device Name: SWBD Main 
Description: SQUARE D-PX ADJ 8-2500 

loom AIC Rating: 
Frame: 
Sensor: 
Plug: 
Setting: 1) 

Bus Name: SWBD-1-Bus 
Bus Voltage: 400.0V 
Fault Dutv: 28027.5A 

2500 480V 2500A l0OM 1 7 M  OkA Curve Multiplier: I.OOOOO 
2500A 

LTPU 1.0 
LTD 16 
STPU 3.0 
STD-12T .1 I"2 t 
INST 5.0 

In 

........................................................................................ 
Device Name: SWBD Main Gf Bus Name: SWBD-1-Bus 
Description: SQUARE D-PE (G)  -2000-25OOA Bur Voltage: 400.0V 
AIC Rating: 9999kA Fault Duty: 28027.5A 
Frame: 2000 400V 2000A 9999M O k A  12kA Curve Multiplier: 1.00000 
Sensor: 2000A 
Plug: 
Setting: 1) GF Pick Up 720 

2 )  GF Delay 0.2 I"2 t Out ........................................................................................ 
Device Name: SWBD-1-1 Bus Name: SWBD-1-Bus 
Description: SQUARE D-MA-MAL-125-1000A Bus Voltage: 400.0V 
AIC Rating: 30kA Fault Duty: 28027.5A 
Frame : 1000 400V lOOOA 30kA Curve Multiplier: 1.00000 
Trip: 000A 
Setting: 1) LTD 

2) INST 5.0 ........................................................................................ 
Device Name: SWBD- 1- 3 Bus Name: SWBD-1-Bus 
Description: SQUARE D-LX,LXI A-100-6OOA Bus Voltage: 400. OV 
AIC Rating: 6 5 M  Fault Duty: 20027.5A 
Frame : 400 480V 400A 6 5 M  O M  OkA Curve Multiplier: 1.00000 
Sensor: 400A 
Plug: 
Setting: 1) LTPU 

2) LTD 
3; STPU 
4 j  STD-IZT 
5) INST 

1.0 
10 
3 .0  

I"2 t In 

Device Name: SWBD- 1- 36 Bus Name: SWBD- 1-Bus 
Description: SQUARE D-LX, LXI (G)-250, 400A 

Frame: 600 6OOV 600A 99kA OM O k A  
AIC Rating: 99kA 

Bus Voltage: 480.0V 
Fault Duty: 28027.5A 
Curve Multiplier: 1.00000 

Sensor: 400A 
Plug: 
Setting: 1) LTPU 

2) .1 sec. 
0 .75  
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Device Name: PNL-003-14 
Description: SQUARE D-FA-KAL-70-225A 
AIC Rating: 2 5 M  
Frame: 150 4BOV 150A 2 5 M  
Trip: 15OA 
Setting: 1) LTD 

2) INST 5.0 

~~ 

Bus Name: 
BUS Voltage: 480.0V 
Fault Duty: 200000. OA 
C U K V ~  Multiplier: 1.00000 
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Appendix I 

PTW Transient Motor Starting Plots 

Page 84 - Normal Operation with one chiller starting 

Page 85 - Standby Operation with all motors starting 

Page 86 - Standby Operation with moton starting in sequence 

Page 87 - Standby Operation With EXHF-8045 running and air compressor starting 
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Appendix J 

PTW Input Information 
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3 08:21:44 1998 * 
- 2-1000 Running & 1-900 Running - 1-1500 Running & 1-300 Running 

GENERATIDN DATA .............................................................................. 
GENERATIDN WLT SIZE InitW MaxKVAR WPE .............................................................................. 

OOl-AZ701C-PRI UTIL-0001 1.045 pu SB 
Three Phase Contribution: 4184.50 UNA WR : 6.39 
Line to Earth Contribution: 0.00000 LNA X/R : 0.00000 

Poi sequence impedance 1100 MA basel 0.0037 + J 0.0236 AJ 
Zero sequence impedance 1100 LNA base) Infinite 
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0 2 c  Number: 10241aoa Quoto Number: 1 Revision Number: 0 

Project N8me: COLD VACUUM DRYINQ FAC 
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ProJect Loc8tiorr: RICHLAND, WA 

Ouote Name COLD VACUUM DRYING FAC 
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Rlvlblon Numberr 0 
Ouole Name: COLD VACUUM ORVlNG FAC 

Ouole Number: I 
CINanm: C LD VACUUM DRYINQ FAC 

Item 
No. OW. W w  Numkr  I DI~llr 

001-w 1 SQUARE D CUSTOM OED SWiTCHBOARD 
POWER STILE QED SWITCHBOARD 
DESIQNED ANDTESTED IN ACCORDANCE WITH: 
UL WlMATIONAL ELECTRIC CODONEMA PB.2 

2- ldoInn VAC 3PH 4W SOH2 

SUITAELE FOR USE *I SERVICE EKTRANCE EQUIPMEN 
SHORT CRCT CURRENT RTNG30 KA RMS SYM. 
SERIES RATED FEEDERS 
ACCESSIBILIPI: FRONT ONLY 
INWMINO: BOlTOM LEfUCABLE FED 
BU8SING:PLATED CU SUyUUIBl HEAT RISE 

MAIN OVERCURRENT PROTECTION 

1 

SM: 
flXED MOUNTED MICROLOGIC 80% UB 
U W M P  PU5W EOUIPPED WITH 
LONOSHORT,lNSTANTANEOUS,(3FP 
L O U  CURRCHT MMETER 
TRIP INDICATOR 
CONTROL POWER FOR OF 
PUSH-ToelEST 
SUPPUEO IN SWITCHBOARD 

SM DlgTRlBUllON ........... -" 
1-  

5. 

1 .  

I -  

1. 

OCWP I l lNE  MOUNTED R P E  MA GIB' 
THERMAL MMINETIC TYPE 
EQUIPPED WITW: 

THERMUM*ONEI'IClYPE 
EACH EQUIPPED WiTH 

T H W A L  MAGNEllC TYPE 
EQUIPPED WITH: 

THERMAL MACNETICTWE 
EQUIPPED WITH 

THERMAL MAONCrIC R P E  

4D(YJP I-UNE MOUNTED R P E  LA WB' 

2wr3P I-UNE MOUNTCDTYPE KA OB' 

ZW3P IUNE MOUNTS0 T W E  FH WB' 

M P  I-LMC MOUNTED TYPE FH UB' 

E a u w w  w m  
TYPE 1 DIMENSIONS 

1 0 54-w 1 0 m w  

. - .. " ..... 
r r w  s.0'0 

Cscirnrwd Ship Day8 (ARO): 40 Worlongr 0.9 

MCC MODEL 6l 
MODEL 8 MOTOR CONTROL CENTER 
CONSISTlNl3 OF 
i m  VOL~~.XASE 4 WIRE 60 k E R n  

woo AMPS HORIZONTAL Bus. S.LVER PLATED COPPER 
Z5KAMPS AVAIUSLE FAULT CURREhT 

300 AMPS VERTICAL WS. SILVER PLATED COPPER 
300 AMPS GROUND BUS, COPPER 
120 VOLT C r n O L  
NEMAXA E t i c l o G ~ ~  TIPE 
NEMA 1B WIRING 
42KA BUS BRACING 
CU VERTICAL GROUND BUS 
FISHTAPE BARRIERS 

.I., .. 
.. . . . .  , 
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PAQES OF 8 

Quou Number: 1 Revirion Number. 0 
awn ~ u n e  :COLD VACUUM DRYING FAC ip VACUUM DRnNQ FAC 

kern 
No. ow. Camlog NumbwlkWIa 

5 .w w m  SECTIONS 
1 - 2)' W AUXILIARY SECTION 
OVERAU DIMENSIONS: 145.rW X 20.0'0 X 046H 

INCOMINQ MAIN CONSlSTlNQ OF 

CIRCUIT BREAKER. 5W AMPS 
TOP ENTRY 
NEUTRAL LUa ASS6MBLY 
UNlTNNEPUlE  , 

---- 

COMMON STARTER COMPONENTS: - -- 
NU VOLTAQE NON*REVERSING STARTERS (FVNR): 

WM*OOARD CIRCUIT BREAKER 
INOMDUU CNTL XTMR BASE VA 
MELTlNQ ULOYOVERLOAD R E U Y  
OREEN OFF PILOT UQHT 

HlQH INTERRUPTINQ BREAKER 
UNIT NIMEPUTE 

RID ON PILOT uam 

COMBINATION STARTERS: I.-.-".- 
2 -  1 HP WNRSZ 1 STRS 
Z - 1.5 HP FVNR SZ 1 8TRS 
2-?..5HPWNRS21 STRS 

COMMON BRANCH FEEDER ACCESSORIES: -- 
BRANCH FEEDER 
UNIT NAMEPUTE 

B W C H  FEEDERS: 

1 - 2 0 N P  CIRCUITBRUKCR 

2 * U P  CIRCUIT BREAKERS 
HIQH INTERRUPTlNQ BRMKER 

MbH INTERRUPTINT( BREAKER 
2. 

3- 

1 -  

1 - 17URPClRCUITBREAKER 
Z - ZWMP CIRCUIT BREWERS 

COMMON unvm DRIVE CONTROLLER COMPONENTS 
I--.--. - 
A l V B  DRIVE CONTflOLLER VAR. TOROUE VERSION: 

CIRCUIT BREAKER 
INDIVIDUAL CONTROL XTMR 
BASIC 
UNIT NAMEPUTE 
RED 'POWER ON' PILOT LIGHT 

ALTIVAR DRIVE CONTROLLER: 

2 - ZOHP C;NW DRIVE COM. (016) 
VAR.TORVER. 

1800 RPM MOTOR SPEED 
ASSUMED MOTOR DATA 

Os? FULL LOAD AMPS 
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Acr*lon Numbu: 0 
OUOU NWM: COLD VACUUM DRYING FAC 

OwA Numhr: 1 

nm 
No. olv. -14 Numb., I Malls 

NEMA DIISION B MOTOR 
N E U  MOTOR CODE f 

1 

w40 1 

05390 1 

OC8.W 4 

. . .. .. . -. .. . _. .. 
.lm RPM MOTOR SPEED 
ASSUMED MOTOR DATA 

010 NLL LOAD AMPS 
NEMA OESION B MOTOR 
NEMA MOTOR CODE F 

MlSCtLUNEOUS UNITS: -.-- 
1 a 0 EOUIPPCD SPACE 

UNIT NAMEPLATE 

3 - 12' EQUIPPED SPACES 
UNIT NAMEPLATE 

trlimalrd Shlp Dqe(AR0): 15 Wwldngr 01y1 

DrJipruIian: dpl  
NF MB PANELBOARD IlKTERlORl . - ~, 
NF PANElBOARb 
CONSlSTlNb OF 
ieoVnirv*c-jPw 4w w HZ SCCR:IU( 
M U N  ldQ* CDB ClRCUiT BREAKER ULSE 
INCOWNO CONDUCTOR(S): (1)#14NO AWO 
BUS: COPPER STANDARD PLATING 
CU GROUND BAR 
TYPE 3RWY12 
INCQMINb :TOP 

S l H  X ZO'W X 6.500 

BOXCAT.% MWJWP FRONT CAT.(I:NJSTK 
REF. DRAWINQ PBASU 
BRANCHES 

(1) Z W P E D B  
(2) 2 W P E D B  
I41 1 W P  EDB 
iij iou3pEDi 

SPECIAL USER PLACEh4ENT, COPPER SOLID NEUTRAL, 
NAMLPUTC 

C I U M b d  Shlp Ow (ARO): 15 Workhga D v  

DdgmUan: dpl 
MH38WP (80x1 
STNDARO R P f  3R ENCLOSURE HOT 2d 

bumrod Shlp Dam (AM):  4 Wakinpr 01- 

Ddgrwlon: d p l  
NJBTI( FRONT) 
NFWPE 3R WERIOR TRIM KTT HQT 38 

Lstlmbd 8hlp Days (ARO): 15 Working8 Days 

Wgtutlon: dp.2. 
NF MB PANELBOARD (INTERIOR) 
NF PANELBOARD 
CONSISTING OF 
4S3YhTl VAC-3PH 4W 80 HZ S C C R l M  

ULSE MAIN 4- LA ClRCUK BREWER 
INCOMING CONDUcsOR(S): 
(1W AWGIDO kmil Cu o f  
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lkvlrlon Number: 0 a m  Number: i 
UUM DRYlNO FAC aUdW N.mr: COLD VACWM DRYlNO FAG 

lum 
No. awn trmlop NumbrrlDotallr 

wwo 

06100 6 

(2M1 A w p u O l e m p  
Bu8: COPPER mANOARD PLATINO 
CU OROUND BAR 
TYPE Sw3sIy2  
INCOWNO :TOP 

W H  X 2O'W X 8.50'0 

BOX CAT.* BPCCIAL 
REF. DRAWNP: PBA 6M 

FRONT CAT.#: SPECIAL 

[ l )  W E D B  
(1) 15&MPKA 

SPECI&. USER PUCEMEKT, COPPER SOU0 NEUWAL, 
NIMEPLATR 

DESIONATIONS: dp2, dp.3. dp4, dp5  

lrclmrmd Ship D q a  (ARO): 15 Workings D I P  

Dulgnalonr dp4 
(SPECIAL Box) 
TYPE 5R INCLOSURE HOT 86 

UUnuPrd Ship Dam (ARO): 4 Worldngs Days 

Dul cut1on:II 
N W %  MB PANELEOUID (INTERIOR) 
NWD PANELBOARD 
CONSlsTWO OF 
2WY1120 VbG 3PH 4W (0 H2 SCCRlOK 
MAIN~OOBCIRCWTBREAKER 
INCOMINQ CONDUCTOR(S): ( t M  M u  
BUS COPPER STANDARD PLATING 
CU OROUND BAR 
W E  3-12 
INCOHINO : BonOM 
BOX CAT* FRONT i X 1 . N  
BRANCHES: 

(6) 15MPPoB 
(6) 2OMPooB 
(3) W l P 0 0 8  SPACEONLY 

SPECIAL: USER PLACEMENT, COPPER SOLID NEUTRAL 
NAMEPUTE. (1) l!m Wl 

DESIONATIONS: 11. E. U. 14, IS 

I e U n u W  Ship Day8 (ARB) 15 Workings Days 

DalgnrUoni I1 
(SPECW BOX) 
STANDARD TYPE 3R ENCLOSURE H.0126 

EsUnubd Ship Dam (ARO): 4 WoWngs Days 

Dwigrution: I t  
(SPECIAL FRONT) 
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WC Numhr: 10241383 Ouoh Numhr: 1 r).vlibn Numbrrt 0 
h 0 b t  N.m: COLD VACUUM DRY ING FAC auou N-: COLD VACUUM DRYING FAC 

Item 
No. on. CIWw N u m b  I DIP Ik 

NOOD TfPE 3R INT TRIM KIT HGT 20 

UtirmWd Ship Day8 (ARO): 15 Wcfkinpc DIP 

012-00 

o6)-00 

01 540 

1 DmlgNUon: B 
NPOD MB PNILBOARD (INTERIOR) 
NQOD PANCLBOARD 
CONSlSTlNQ OF 
2W/120 VAC WH 4W 60 HZ 

INCOMINQ CONDUCTOR(B): (l)te#Z WCU 

SCCRlOK 
MAIN: EOA aoB CIRCUIT WEAKER 

STANDARD PLATING 

'RU.  

E s l h b d  Shlp Oars (ARO): 11 Workjngs D8yc 

1 Designation: I6 
(SPECIM BOX) 
STTWDARO TYPE 3R f3CLOSURE HOT 26 

L.lIMbd Ohlp Day8 (ARO): 4 Workings D I P  

1 Dcrlpnrtion: I6 
(SPICW FRONT) 
N W D  TfPC 3R INT TRIM KIT HGT ZS 

L#dmrmd Ship Days (ARO): I5 WoWngr D4yr 

1 Dulgnnioni I7 
N W D  MB P A N W A R D  (INTERIOR) 
N W D  PUdEWOARD 
CONSlSTINf3 OF 
ZWYfiZO Vk-WH 4W W !U SCCRlOK 
MAW: OSSA az CIRCUIT BREAKER 
INCOMINQ CONDUCTOR(8): (1)ICx)D kcmil W c u  
B W  COPPER STANDARD PLAnNCL 

ULSE 

CU OROUND BAR 
lYPE1WWSI12 W H X l r r W X 6 . W D  
lNEdMlNt3 ! RdTTdU .. ~... .- . . 
BOX CAT.* M H W P  FRONT CAT):MH%TK 
REF. DRAWINQ: FSA €47.51 1 
BRANCHES 

05)  mi P aoB 
(1) w v a m  
(2) iUnPaoe 
(2) LSMPOOB 

SPECIAL USER PLACCMCNT. COPPER SOLID NEUTRAL. 
NAMEPU'IE 
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W O W  Numbw: 1 Rwhlon Number: 0 
Ouote Name: COLD VACUUM DRYING FK: DFIYINO F G  

I1.m 
No. olr. W w  Numbw I D.Mlr 

STANDARD PlPE 3R ENCLOSURE HGT 50 

C ~ U r m s d  Ship D.rr (AM): 4 WoWnps D l y t  

we#, 1 

1 01690 

057--00 

021.00 

02240 9 

mignation: I7 
MWKllK ( F W  
NQOD TYPE SR INTTRIM KIT HOT 50 

l U m r ( . d  Ship D.yr (ARO): 15 Worbdnpc Dtyr 

DosigMion: upr-1 
NCOD MB PANELBOARD IlNTERlORI . -  
NQOD PAN- 
CONSISTINO OF 
2#111120 VAC SPH 4W 60 HL 
MUN 1W 01 CIRCUIT BREAKER 
iNCOMlNQ CONDUCTOR(S): (0I4-300 bmil AvCu 
BUS: COPPER STANDARD PUTINO - 
CU CROUND BAR 
TYPE 3 W 1 2  

BOX CAT.#: MHSOWP FROM CAT.X:MHSOTK 
REF. DRAWINII: PBA M7.511 
BWNCHES 

SCCRlOK 
ULSE 

SO" X 20'W X 6.50% 
INCWNQ : B o r n  

(a) zw1 P QOOB 
(4) 1SUlPPoB 

SPECIAL: USER PLACBMENT. COPPER SOLID NEUTRAL. 
NAMEPLATE 

Eadrmhd 8Np Dayo (-1: 15 Wofldngr Days 

Dnlgnnionr u p 1  
MHWWP (BOX) 
STbNDARD TYPC 3R ENCLOSURE HOT 50 

UUmrmd Ship Day8 (ARO): 4 Working8 Days 

Designalonr upl.1 
MWOTK .FRONT) 
NQW TYPE SR IKITRM KIT HGT 50 

WUNbd ENp Days (m): 15 WoMngr Days 

8YIIsCU4VBl F W l  PTT 
FUSED, CUSS H, COUO STARTCR 
CONSlSTlNQ OF 
ry# S NEW R I I d  CombhaUon Smr(rr 
NEMA Sko 1 Dlvkr(t) 
In NEMA 12 ( w b  mu) Endolwr(8) ' 

WiIh Fuwd Di~s#ncl srrlw (H, J, K Clrp.) 
Standard MoMng Alloy Ovrrlord M a y  
Thermal Unim NOT kludod 
Uui k O r u n  Plbt 
wlh Control Pow@ nrr(onnr (CPT) 
Slk VACPT wRWl k 1 us has 

EIUmIod Ship Days (ARO): 12 Workings Days 

"p" 

M3(IsBAZ3V81 FHP1 PZT 
FUSED. CUSS H. COMBO STARTER 

. .. . . . . . 
QUOTATKIN.. . .  . .  PRINTED WOW? 721 PH 

Paw 101 d 102 
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W C  Number: 10241383 ouoa Numb. r: 1 Ravirlon Numbel; 0 
OUOlC N I N :  COLD VACUUM DRYING PAC 

023.00 10 

024-00 10 

02544 10 

02600 6 

027.00 1 

02800 1 

02wo 1 

QJWO 1 

w100 2 

032.03 11 

03300 10 

oscoo 3 

a?s-00 2 

03600 1 

c37.w 4 

W.M) 2 

039.00 2 

9001KSGKb 
TRANSLATOR 

eoO1KNWP 
NWEPUTE 

eoOlKYAF1 
ENCL 

lST3HF 
O.WWAB9 TRNSF 

7mnr 
75.0 KVA TRNSF 

4mnns 
DRY TYPE TRINSFOR00640QC50 

F C W W  
MOLDED CASE CIRCUIT BREAKER, 480V 

F A w 7 0  
MOLDED CISE CIRCUIT BREAKER. UDV 

FAlOOAW 
ENCLOSURE CIRCUIT BREAKER NEMA 12AND3R 

HUMlAWK 
m H  NOTFUSIBLE HD 6WV 30A 3 POLE NEMA 12 

W l A W  
SWITCH FUSIBLE HD 6OOVJoAJ POLE NEMA 12.3R 

HUMUWK 
SWITCH NOTFUSIBLE HD 6WV WA 3 POLE NEMA 12 

W A W K  
SWlTCHFUSlBLEHD~V6a*3P~ENEMAl9,3R 

H W R B  
SWITCH FUSIBLE HD 6WV WA 3 POLE NEMA 3R 

HU363AWK 
SWITCH NOTFUSIBLE HD W V  1OM 3 POLE NEMA 12 

H363AWK 
SWITCH FUSIBLE HD W V  lOOA 3 POLE NEMA 12.3R 

HJMAWK 
SWlTCH FUSIBLE HD W V  ZOOA 3 POLE NEMA 12.3R 

.. 
a- .. PRINTED OWW7 7:11 PM - .... 1 

QUOTATION 

hg. 102 of 102 

. . 


