
Department of Energy 
Albuquerque Operations Office 

Waste Isolation Pilot Plant Project Office 
P. 0. Box 3090 

Carlsbad, New Mexico 88221 

OCT 31 1989 

Mr. Robert H. Neill, Director 
Environmental Evaluation Group 
State of New Mexico 
7007 Wyoming, N.E., Suite F-2 
Albuquerque, NM 87109 

Dear Mr. Nei 11: 

The purpose of this letter is to respond to your request of 
August 8, 1989 for a copy of the Probabilistic Risk Assessment 
(PRA) report for WIPP. 

The draft report on the Probabilistic Risk Assessment was 
"issued" to Westinghouse-WIPF by their subcontractor, 
Westinghouse-Nuclear Advanced Technologies Division, in April. 
Subsequently, Westinghouse-WIPF let a contract for an 
Independent Review of the document in accordance with 
Westinghouse procedures. This review was completed in September 
1989. The DOE formal review was recently completed and upon 
satisfactory inclusion of DOE comments, the final PRA will be 
provided to EEG. I anticipate providing the PRA to EEG in early 
December 1989. 

Please note that with the exception of the Final Safety Analysis 
Report (FSAR) and the Supplemental Environmental Statement 
(SEIS), this PRA represents the only current ccmprehensive DOE 

WIPP risk study to identify, analyze and quantify the public 
health risks due to operation of the WIPP facility during the 
five year demonstration phase. Previous PRA and MORT tree 
analyses are superceded by this document so it is recommended 
that EEG limit expenditure of valuable time on obsolete 
material. 

I would also like to schedule a meeting with you to discuss the 
status of the waste hoist repairs and modifications we propose 
to make to the brake system. I suggest we meet during the week 
of November 6 while you are here to discuss your findings on the 
FSAR. 
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If you have any questions on this matter, please contact Tom 
Lukow of my staff. 

cc: 
C&C File 
J. Kenney, EEG 
R. Kehrman, WID 

WIPP:HJD:E89-0162 

Sincerely, 

acP#dr 
W. John Arthur, III 
Acting Project Manager 



Department of Energy 
Albuquerque Operations Office 

Waste Isolation Pilot Plant Project Office 
P. 0. Box 3090 

Carlsbad, New Mexico 88221 

OCT 3 0 1989 

Mr. Robert H. Neill, Director 
Environmental Evaluation Group 
State of New Mexico 
7007 Wyoming N.E., Suite F-2 
Albuquerque, NM 87109 

Dear Mr. Neill: 

The purpose of this letter is to transmit the recent findings of 
the Mine Safety and Health Administration (MSHA) following an 
electrical inspection conducted at the WIPP Site on August 1-9, 
1989. These findings are listed in the enclosure to this letter 
and were posted in the Miners Waiting Area. 

Corrective actions taken in response to these findings are also 
listed in this letter. The majority of these actions have been 
completed and those items still in progress indicate the 
expected completion date. 

If you have further questions on this topic, please contact Tom 
Lukow of my staff 

Enclosure 

cc w/enclosure: 
C&C File 
J. Kenney, EEG 

cc w/o enclosure: 
R. Kehrman, WID 

WIPP:HJD:E89-0192 
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l. (llE) 

MSHA INSPECTION AUGUST 1989 

SEPTEMBER 25, 1989 REV 4 

MINING, MAINTENANCE AND TOTAL QUALITY 

NOTICE ISSUED: 

The exposed 600 voe commutator brush sets on the C&SH hoist MG set and 
drive motor were not insulated or guarded to prevent contact by foot 
traffic in the area. 

WID RESPONSE: 

The MSHA Notice llE was abated on Auqust 12, 1989. Physical barriers 
and warning signs identifying the hazard were installed to block 
access at the stairs leading to the Salt Hoist drive motor commutator 
brush and to each pillar block bearing. The MG set was tagged out of 
service on Auqust 12, 1989 and will not be operated until the physical 
barriers and warning signs are in place. 

2. (12E) NOTICE ISSUED: 

The C&SH hoist overspeed alarm circuit was not functional to provide 
overspeed warning before the emergency trip out of the hoist. 

WID RESPONSE: 

The MSHA Notice 12E was abated by the recommendation of the 
manufacturer of the Salt Hoist Controller Logan Actuator Co. The 
letter from J. Davis fWZ:89:00337, to Logan Actuator and their 
response is attached which explains that the warning contacts is of no 
effect on an automatic hoist with multiple automatic overspeed backups 
and an automatic deceleration control for overspeed. The warning 
contact lead can be removed with no ill effect on the operation of the 
lilly. 

3. (9E) NOTICE ISSUED: 

The excessive heat from the resistor grid mounted on top of the C&SH 
hoist exciter cabinet has blistered the paint inside the cabinet and 
melted the light fixture wiring insulation. 
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WID RESPONSE: 

on August 12, 1989, the resistor grid was remounted 4 inches above the 
Salt Hoist Excitor cabinet. The blistered areas of the cabinet were 
repainted on August 30, 1989. Closer examination of the light fixture 
indicated that it was not damaged. 

This item is considered complete. 

4. (7E) NOTICE ISSUED: 

The 2 HP, 3 phase, 480 V C&SH hoist oil pump motor circuit was not 
protected from excessive overcurrent by the 43 A magnetic trip breaker 
setting. 

WID RESPONSE: 

The Salt Handling hoist bearing oil pump starters A&B magnetic trip 
settings were adjusted to 22 amps on August 23, 1989 in accordance 
with Plant Request Numbers 150080 and I50081. 

This item is considered complete. 

5. (6E) NOTICE ISSUED: 

The bottom 3/4" hub on FDC-2 condulet mounted on the West wall was not 
plugged. 

WID RESPONSE: 

On August 9, 1989 the 3/4" hub on FDC-2 condulet mounted on the West 
wall of the AIS Winch house was plugged. 

This item is considered complete. 

6. (SE) NOTICE ISSUED: 

In the AIS hoist room, the Sierra loadcenter was missing the inside 
cover exposing 125/250 volt bus bars and the Square D loadcenter was 
missing bottom section of inside cover and KO covers in the bottom of 
the enclosure. 
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WID RESPONSE: 

The cover for the small control 480 V to 120 V transformer on the West 
winch (33-H-010) was replaced on August 9, 1989. 

one cover was designed to protect all noted areas. 

This item is considered complete. 

7. (SE) NOTICE ISSUED: 

Three disconnect switches on the east wall were not adequately marked 
to indicate their function. NEC 110-22. 

WID RESPONSE: 

on August 8, 1989 the three disconnect switches at the AIS collar 
(#33P-SW04/10, 11, & 12) were labeled. 

This item is considered complete. 

8. (lOE) NOTICE ISSUED: 

The AIS hoist overspeed alarm circuit was not functional to provide 
overspeed warning before the emergency trip out of the hoist. 

WID RESPONSE: 

The MSHA Notice lOE was abated when the AIS hoist was tagged out of 
service until the overspeed alarm was properly engineered and 
installed by qualified electrical personnel and a functional retest 
was performed. 

This was completed 10/3/89. 

9. (3E) NOTICE ISSUED: 

A control transformer cover on the West winch was missing, exposing 
electrical conductors. 
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WID RESPONSE: 

Corrective action was completed on August 7, 1989. The inside cover 
of the Sierra load center 125/250 V bus bar was installed. The bottom 
section of the inside cover of the Square D DP panel and the knock 
outs in the bottom of the enclosure were installed. 

This item is considered complete. 

10. (4E) NOTICE ISSUED: 

Three disconnect switches on the South wall were not adequately marked 
to indicate their function. 

WID RESPONSE: 

On August a, 1989 the three disconnect switches (#33P-SW04/1, 2, & 3) 
at the AIS collar were labeled. 

This item is considered complete. 

11. (24E) NOTICE ISSUED: 

Tape was used as breaker blank cover in the distribution panel 53P-DPO 
3/6. 

WIO RESPONSE: 

Underground Services replaced the blank cover which was found at the 
bottom of the cabinet on August 4, 1989. 

This item is considered complete. 

12. (23E) NOTICE ISSUED: 

The North 460 conference room A/C units call for maximum 20 AMP fuse 
protection and were provided 30 AMP NON fuses in the supply safety 
switches. 

WID RESPONSE: 

On August 11, 1989, 15 amp fuses were installed in the conference room 
A/C unit. 

This item is considered complete. 
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13. (19E) NOTICE ISSUED: 

The CB-5 circuit breaker in Sub. #2A was not labeled. 

WID RESPONSE: 

Underground Services labeled the circuit breaker as "Sandia Room 1 
Power" on 9/12/89. 

This item is considered complete. 

14. (18E) NOTICE ISSUED: 

The receptacle on the West wall of Room B was not grounded. 

WID RESPONSE: 

This action was completed on August 11, 1989. Experimental Operations 
grounded the neutral on the B shed wall receptacle. 

This item is considered complete. 

15. (21E) NOTICE ISSUED: 

The shed A/C safety switches on the 480 V primary side of the 
transformer were rated for 240 volts. Sandia sheds RM A-1, A-2, B 
and v. 

WID RESPONSE: 

The MSHA Notice 21E was abated on 10/10/89. The necessary Engineering 
Work Package, materials and equipment have been received and qualified 
electricians have installed eight 15 amp molded case breakers, 
replacing the hazardous fuse disconnects. 

16. (20E) NOTICE ISSUED: 

In Sandia shed RM A-1, the 14.1 AMP parallel lead A/C units from the 
10 KVA transformer were not protected from overloads by the 15 AMP. 
FRN fuses on the primary side of the 10 KVA transformer. 
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WID RESPONSE: 

Sandia PO# 527730 was issued to purchase needed materials and 
equipment. Corrective action was to add a 15 amp breaker box on the 
secondary side of each A/C unit. Completed on 8/31/89. 

This item is considered complete. 

17. (22E) NOTICE ISSUED: 

The AIS hoist galloway winch brake control circuits were not protected 
from excessive overloads. - .5 KVA Xmer. 

WID RESPONSE: 

Two Work Requests (#M41197 and M41198) for installing fuse protection 
for CPT used on Winches #2 and #3 were developed and sent to Work 
Control Center for issuance on August 16, 1989. 

On AIS Winch #2 (JJ-H-010) work instructions include: (OJO #M-41198) 

1) Mount fuse block on back panel of NEMA JR box. 

2) Mount NEMA JR box next to CPT on winch. 

J) Wire the primary side of CPT to bottom of fuse block. 

On AIS Winch #3 (33-H-011) work instructions include:(OJOIM-41197) 

1) Reroute all wire existing in liquid tight conduit. 

2) Mount fuse blocks on back panel of NEMA JR box. 

3) Mount NEMA JR box next to CPT on winch. 

The MSHA Notice 22E was abated on 10/4/89. When the necessary 
Engineering Work Package, materials and equipment were received, 
qualified electricians completed the work. 

18. (17E) NOTICE ISSUED: 

Disconnects #5 and #6 - Enclosures were not grounded due to lack of 
neutral bar bond screw on eccentric knock-outs. Also EMT conduit 
lacked bonding fitting through eccentric K-0. 
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WID RESPONSE: 

Work Order # R02153 was issued and Disconnect 15 and #6 were grounded 
on August 3, 1989. Also, the wiring was color coded with green tape 
on August 18, 1989. 

This item is considered complete. 

19. (16E) NOTICE ISSUED: 

Loose unconsolidated scale was observed at the sides of the C&SH shaft 
station. 

WID RESPONSE: 

The salt shaft was scaled and corrective actions were completed on 
August 3, 1989. 

This item is considered complete. 

:20. (14E) NOTICE ISSUED: 

The fixed, above ground ladder at the C&SH collar does not have 
adequate toe clearance due to a 1 1/4" lb. condulet mounted 5 ft. 
above ground and 1 1/2" behind rung. 

WID RESPONSE: 

Work Orders (fM41207 and M41208) were issued by Mine Engineering on 
August 21, 1989 to initiate corrective action. This package has been 
funded and is in QA for comment resolution. The ladder access has 
been barricaded and signs posted against entry. 

Action: J. oavis/D. Schoen 

21. (lSE) NOTICE ISSUED: 

The C&SH hoist knocker switch SO cable feed had cracked phase 
insulation and did not have the equipment ground connected. 

WID RESPONSE: 

MSHA Notice 15E was abated on August 16 when the knocker switch 
grounding wire was connected and new J boxes and termination boxes 
were installed. 
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;'.2. ( lJE) NOTICE ISSUED: 

The 60 amp receptacle in Rm. D was not protected from excessive 
overload by the 30 amp FSR fuses in SW 53 R-R P04/37. 

WID RESPONSE: 

Sandia PO# 89-0814 was issued to purchase needed materials and 
equipment. The 80 amp fuses were removed and 60 amp fuses were 
installed. Corrective action was completed on 8/25/89. 

This item is considered complete. 

:23. (27E) NOTICE ISSUED: 

The large air compressor in the welding shop was not properly 
grounded. No ground wire was run to the compressor and the flexible 
conduit was approximately 8' long. 

WID RESPONSE: 

on August 4, 1989, the air compressor in the Maintenance Welding Shop 
was grounded • The flex conduit was shortened to less than six feet 
on August 18, 1989. 

This item is considered complete. 

24. (26E) NOTICE ISSUED: 

Two defective lanyards were found on the galloway. One latch lock 
would not release on its own (corroded). One rope had broken strands. 

WID RESPONSE: 

The defective lanyards were immediately replaced by operations 
personnel on August 4, 1989. 

This item is considered complete. 
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25. (25E) NOTICE ISSUED: 

The splice in the light cord connector did not have the jacket 
penciled and an equal build-up of tape adds to jacket thickness. 

WID RESPONSE: 

The light cable was removed from service on August 5, 1989. 

This item is considered complete. 

26. (28E) NOTICE ISSUED: 

The washer cable supply 60 feet above the galloway had a bend in the 
cable which exceeds the allowable bending radius. An extension cord 
on the galloway had soft jacket with nicks. 

WID RESPONSE: 

The electrical cables were removed from service on August 5, 1989. 

This item is considered complete. 

27. (44E) NOTICE ISSUED: 

5 KVA transformer #SJP TR04/27 was not protected by proper sized 
fuses. 

WID RESPONSE: 

The 40 amp fuses were replaced with 15 amp fuses on August 11, 1989. 

This item is considered complete. 
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28. (2E) NOTICE ISSUED: 

The exhaust tunnel escape signs were coated with dust and did not show 
up well. 

WID RESPONSE: 

Experimental Operations dusted off signs to complete corrective 
actions. 

This item is considered complete. 

29. (lE) NOTICE ISSUED: 

The cover was missinq on a fire alarm horn J-box, exposing live 
conductors. 

WID RESPONSE: 

The fire alarm cover was secured on August 8, 1989. 

This item is considered complete. 

30. (43E) NOTICE ISSUED: 

The f 11 5 KVA transformer was not protected by proper size fuses. 

WID RESPONSE: 

This MSHA Notice 43B was abated on October 10, 1989. The 5 KVA 
transformer was taken out of service until the necessary materials 
were received and qualified electricians have installed the proper 
size fuses. 
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~11. (33E) NOTICE ISSUED: 

The secondary circuits leaving transformers Nos. 53F-TR04/25 and 
53P-TR04/32 did not have adequate overcurrent protection. TR04/25 had 
no DC protection and TR04/32 was fused too high (30 AMP). 

WID RESPONSE: 

Sandia Work Order # F00057 was issued and existing 30 amp fuses were 
changed to 15 amp fuses on August 15, 1989. 

This item is considered complete. 

32. (31E) NOTICE ISSUED: 

The cover on 53P-SW04/21 has been damaged and does not open properly. 

WID RESPONSE: 

Sandia Work Order f F00057 was issued and and a new power box was 
installed. This was completed on August 15, 1989. 

This item is considered complete. 

33. (32E) NOTICE ISSUED: 

The door on panel 53P-DP04/21 was partially blocked by overhead air 
duct and does not provides suitable clearance for access to the 
enclosed electrical equipment. 

WID RESPONSE: 

Underground Services issued Work Order (IR02218) and the vent ducting 
was raised to provide suitable clearance to allow access to the 
enclosed electrical equipment. 

34. (37E) NOTICE ISSUED: 

The Blue duplex receptacle boxes on the East wall were not provided a 
system grounded neutral. Circuit protection for the 120 V circuits 
were from 1-pole overcurrent devices. 
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WID RESPONSE: 

Sandia Work Order I F00057 was issued and the installation of the 
neutral on the Room 4 transformer was completed on August 15, 1989. 

This item is considered complete. 

JS. (40E) NOTICE ISSUED: 

The hydraulic oil heat exchanger 120 V fan circuit with stepdown 
transformer was not protected from excessive overcurrents. The 
circuit was connected to the bottom of the pump motor linestarter. 

WID RESPONSE: 

A one amp fuse was installed on the primary side and a two amp fuse 
was installed on the secondary side of the 120 V fan circuit on August 
21, 1989. 

This item is considered complete. 

36. (41E) NOTICE ISSUED: 

The subfeeder top from 53P-DPO 4/10 panel line side was not protected 
from overcurrents. Size 1/0 tap from 500 ncn line w/ 400 AMP breaker. 

WID RESPONSE: 

This is not a valid citation. See Attachment B. 

37. (34E) NOTICE ISSUED: 

The primary side of transformer 53P-TR04/36 (lOkva) was fed from a 60 
AMP circuit breaker, which is not adequate overcurrent protection. 
Secondary side duplex receptacle not protected by 30 AMP breaker. 
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WID RESPONSE: 

The transformer and breaker has been removed from service. 

38. (29E) NOTICE ISSUED: 

The right hand circuit breaker handle was broken off transformer 
53P-TR04/36. 

WID RESPONSE: 

The transformer has been removed from service. 

39. (JOE) NOTICE ISSUED: 

Doors CBl thru CBS have light switches at top of opening with exposed 
and energized terminals. 

WID RESPONSE: 

Underground Services issued a Work Order (#R02228) to the Work Control 
Center on August 24, 1989. On 8/30/89 the Work Order was sent to 
Electrical Systems for approval. Corrective action will be initiated 
after the Work order is released. 

Action: o. Schoen/T. Kocialski 

40. (36E) NOTICE ISSUED: 

Duplex metal weatherproof receptacle cover on the outlet across the 
room from f2 substation was open about 1 inch. outlet was used for 
scooter charger. 
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WID RESPONSE: 

Underground Services closed the receptacle cover on August 23, 1989 to 
complete the corrective action. 

This item is considered complete. 

41. (35E) NOTICE ISSUED: 

The five breaker boxes, for the variacs were not equipped with 
interior covers over the breakers to prevent contact with energized 
terminal when operating the control handles of the breaker. 

WID RESPONSE: 

Sandia Work Order # F00057 was issued and installation of covers was 
completed on August 14, 1989. 

This item is considered complete. 

NOTICE ISSUED: 

Storage area power center - The 12/4 cable feed for the welder safety 
switch was not protected from excessive overcurrent by the 100 amp 
breaker w/mag-trip set on high. 

WID RESPONSE: 

Underground Services removed the 12/4 cable and installed a f4 3/C 
cable to complete corrective action on August 15, 1989. 

This item is considered complete. 

43. (38E) NOTICE ISSUED: 

The breaker circuits on the road header power center were not labeled · 
for the trailing cable device or equipment allowed. 

WID RESPONSE: 

Permanent labels were installed by Mining Operations on 9/15/89. 

This item is considered complete. 
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ATrACHMENl' B 

Westinghouse 
Electric Corporation 

Government Operations 

Mr. R. o. Nations 
Safety Manager 
u. s. Department of Energy 
WIPP Project Off ice 
P. O. Box 3090 
Carlsbad. New Mexico 88221-3090 

Subject: MSHA CITATION 41E 

Ref: 1) National Electric Code -

• 
WO: 89:01118 

Waste Isolation Division 

Box 2078 
Carlsbad NM 88221 

October 11, 1989 

Xerox copy of: Article 240-20, Article 240-21, Article 240-21 
exception 13 and Article 90-4 (Attached) 

2) 0-76-J-07 Design Basis Raceway and Cable System - Rev. 7 
(Attached) 

3) Specification 16122 - Cable 600 Volt (Attached) 

Dear Mr. Nations: 

The tap feeder from the top of distribution panel 53P-DP04/10 to the top 
of 53P-SW04/12 was cited by MSHA as a violation. We recommend close out 
of the subject citation by accepting the installation as-is. 

Computer and Electrical Engineering believes that this installation is not 
a violation for the following reasons. 

1. 0-76-J-07 Design Basis Raceway and Cable Systems Rev. 7, 
Paragraph 3.3.1 indicates that protection from mechanical damage 
is a primary design feature of cable systems. 

2. 0-76-J-07 Oesi9n Basis for Raceway and Cable Systems Rev. 7 
Paragraph 3.1 indicates that the wiring method used at WIPP shall 
be in accordance with the National Electric Code. 

3. The wiring methods employed at WIPP are in accordance with the 
National Electric Code. Specifically the wiring method chosen 
for underground distribution of electric power is "messenger 
supported wiring" article 321 - NEC. 

4. Specification 16122-01E cable 600 Volt - Paragraph 3.2.2.E 
indicates that the cable has a high resistance to tearing & 
punctures. 

5. Any scenario that would damage the existing tap conductor between 
53P-DP04/10 and 53P-SW04/12 would cause more damage to 
53P-DP04/10 and switch 53P-SW04/12. 



Mr. R. o. Nations -2- W0:89:01118 

6. National Electric Code article 240-21 exception #3, applies to 
the cited installation. 

The existing installation meets items A. Band c of the 
exception. Item 0 is subject to interpretation, in that 
it specifically requires the conductor to be enclosed in a 
"Raceway", yet Raceways are not required in our messenger 
supported wiring method. 

Interpretations of code articles are relegated to the authority 
responsible for enforcing the code - in this case. OOE/WPO. Westin~house 
reconvnends that Item 0 of Exception 3 to Article 240-21 be interpreted as 
"Not Applicable" to WIPP's underground wiring, since the wirin~ method 
does not require raceways. 

T. F. Kocialski, Manager 
Computer & Electrical Engineering 

rs 

Attachments 

cc: (with attachments) 
J. W. White/WIO 
V. F. L1 kar/WIO 

HA:89:8057 

H. D. Ripley/WID 
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c. TIN 1111 """'1ntn ,_;..,. willl • U.111 titolil ~,, • Jillt.# Ill t/ P,. IM will Ii.ii ii. 4' 
'""",. "",,,.,.., ". ,,,, - , Ws;''.Jlir ......... ,,, ... ,wJ ",,,.ntJ,, 111#17 A) 
...- If .Mitw ' ........ .., ._. m 111141ilt. 

J. Thi "'' """'1ntn '"' 111il46l7 pnt«tJ f,.. "'1sictll •-11 """ 11n ,./.wJ is 11 '""'*'· 
Exception No. 3 is illuacraced in figure 240-9. Three No. YO THW c:opper rap 

c:onduccors are prorected from physical dam11e in• n.c:eway. The leng1hs of the 
cap c:onduc:cors are not more than 2S re becween terminarions. They are capped 
Crom a SOO MCM reeder and terminace in a c:ittuic breaker. 

Note: A No. YO THW copper conduc:cor (200 A) is more than Vt the ampaciry 
o( a SOO MCM THW 080 A) copper conductor. S.. Table 3UH6 for ampaciry or 
copper conductors in conduit above ground. 

200A 
circuit breaker 

'----' 

No. 310 CU. type THW tap 
not over 2 5 ft long 

l: > i i T 500 MCM 
cu. 
type THW 
feeder 

t 

~ 

·I 

i 

·; 

FiguR 240-9. Fttdcr laps mminatina in a unate ciKuir bttakff. Sec Exccprion No. J. ~i 
.:.I. ll 

Extqlin N1. 4: S'"1icr C1rul11Ct1n. F..- """"'"""'""" """-""' ..-,, ,,.,_,"' iw "'"'*'*" - j 
StttiM 2 30-91. i 

To load 

Ea:<tflin No. ': 8M1Kh.Cirr11i1 T11t1. T11/1 11 i.JilliJ..l 011tltt1 11"'1 timtit """"'1111 1""1Jittl '. l 
,,,,,.,, ho#JthJJ 1/«1ri< r11•11 11Nt/I lit n111itlmtl "' /ftllilttl jy thl lw11111h-tm11i1 """'""""' iwica •"" 
11111<(ord.111<r u·ith tht nt1•irrtr1r1111ofS1t1;.,,,110·19, 210·20, 1111J 210-14. 
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£.xtrlliM Hi. 7: 8111-1 T11p1. Fw b111-1i .,,:;.,; r~''°'''.d "' auur.S..ii<i '"w.' ;," , ... · · · 

..,11J64-14. 

baflin H1. 8: Tr11111f.,,,,tr FllMr T11/1 wi1h p,;,,.,,'1 P/111 Stto""'1ry NOi o,.,, 15 F1t1t7.61 • 
,_,,,,. Whm 111/ If thl followi•t torulitio111 ""· 11111: l 

11. Thi """1Ktm J11pplyi•1 tht l'i,,,.,ry of 11 tr11•1/111'11U1' h.:M •"' ,. "'pacity "' /wit 1
/1 th.1 of 11. 

,,.J.dtrS ,,. """'"""'' pottctio11 fro"' whi<h thty "" wpjltJ . 

•· Thi colllhKtm 111pplitJ lry tht 11to""'1ry of tht """'/-tr b.tw '"' 1111tpa<lty th.it. "ht11 11111/t1plt1 
ft tht rt11i1 If tht 111t,,,J,,ry-lfl-pri"1Jlry fl0lw11, i1 111 /141/ VJ tht 11mp.ui17 of tht colllhtt1orJ w ot<m1trrt• 

,,_,;,,,fro. which thl prit1111ry co"""'1on "" 14pptJ. 

t. Thi t0111l lni11h of 0111 pr;.,,,,,,, p/Ms o•t 1tco""'1ry co,,J11ctor, ad11di111 11•1 tort•on of tht P''"""' 
,..J.dll' th.I iJ pnlltl"' •I ill 11111J1Mi'1, iJ WI - 2' /NI (7. 62 111 }. 

'· Tht ,,;.,,, """ "'°"""'7 """""°" #Irr 111i111bly JWOIKIU !.,,,,,, phy1iul ""-''· 

f, Tht ""'"'""" corul11ttM'I ,,,.,,,;.,,,, ;,, II 1i•1l1 cirt11it lrtw~w or Jd off 11w .,.J,,,h u·1/I /1w11 tlN lo.. 
11tl»t111/..-I iw T1161a 310-16 1hro111h 310-31. 

Exception No. 8 is illustra1ed in Figure 240-10. 

208Y1120V 

No.6 TW(CU)·55A 37.5- kVA / 110 TW(CU) -125A \ :: ... ,~ ~ · ... V 1 r· .--1,-oad---i1 

480·V 3·phase • 
(from 480Yi277·Y supply) 

I 25 ft. tap I 

1 Max IOlat length ----i 

Taps protected from physical damage 
Secon<lary·to-primary voltage ratio s 208 480 • I :2 3 Of 0.43 

FiJUR 240-10. Transfonmr ftt<kr 1ap1 (primary plus 1«onJ~ry) 11CK over 2) fr long, at pt-r 
Section 240-21, Exception No. 8. Also applies 10 owrcurren1 procn:cion rcquiruncn11 ol S«tiuns 
384- l6(a) and 4,0-3(b). 

. &a/littt N1. 9: C1"""'1on /n• '""'"'" 1,,.;u1, Jo 1ht fim °"'"""'"' titvict "' '"""'" '" S1111 

""'"'· ,· 
·.:'.~;i\ """"* N1. 10: Fm/tr r,,,, (),,,,. 2' Fttt (7.62 •} u11g. ,,, high,,,.,""'""''"'""'"' l111/J111g1 ' 

_.;. ' ' f• ( 10.67 •) hith 111 -1/1, lllhm 1uti01U lf-i•ttNllflt ••" 111pmti1io11""""1h.t ••'' """'' 
• . ,.,_, flli/I Jtr'fli<r thl IJll-S, tolllhtaws lllPJltl/ t• 11 /wkr sh.II 6t ,,,.,,,111tt1 to 6t ,,., ....,,. 2' /ttt ( 7 
· •1 '-i '-iU11t11//111"",,.,,.,,, 100 /111 (30.5 •I 10111/ ltr111h whtrr 111/ •/ tht /o//_,,,, co11Jt1to"' ..... 
·-i..~,f .. 

. :·~, 11. Tht 11t1tpaci1J of tht "'' '°"""''"' iJ •ot Im th.11 v, 11J.1 of tlH owrt•"'111 ""''"fro• 11 hi.h 
"" 1app/i"'. 
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i.:.l•U\ '-"""'~ ... ~•....,•• •·--

~ '~ ~Jttrnc uuitut• and u>eU iV i.Viitiiti.~ ~fif e:na:\. v~;:::i. 1 ~.,..rr~i' ;;.; :=~.;,.,,,; ~:..: 

encnncc conduccon oi 1ht pttmisn scrvtd, pnwidcd such uauallauom arc ouuidc • buii.img °' 
1ermina1e immtdia1ely inside a building wall. 

90-3. Code Arrlngement. This Code is dividtd inco cht lnuoduccion and nint chapcen. 
Chapcen I, 2, 3, and 4 apply generally; Chapctn ), 6, and 7 apply 10 special occupancits, special 
equipmtn1, or Olhtr special condicions. Thnt lantr chapcen supplement or modify cht general 
rules. Chapcers I chrough 4 apply exctpc as amtndtd by Chapcen ), 6, and 7 for cht panicular 
conditions. 

Chap1er 8 coven communications systems and is indepcndenr of 1hc orhtr chapren excepc 
where rhey are spcci6cally rcfettnccd rherein. 

Chapcer 9 consists of rabies and examples. 
Marerial idenri6cd by rhe supcncripc lener "x" includes texr extracted from orher NFPA 

documcnrs as identi6cd in Appendix A. 

The reference co rhe lncroduccion and Tables and Examples is made wirh the 
inrention that Article 90 and Chapter 9 be included in the application of chis Coth. 

Chapters I through 4 apply generally, excepc u amended or specifically 
referenced in Chapcen S, 6, and 7 (Articles SOO through 780). for example, Section 
300-22 (Chapter 3) is modified by Sections 72S·2(b). 760-2(b), and 770-2(b) (Chaprer 
7) and specifically referenced in Sections 800-3(b)(3) and 820-1 S(c) (Chapter 8). See 
commcncary following Seccion 300-1, also. 

9CM. Enforcement. This Code is inrendcd ro be suitable for mandarory applicarion by 
gottrnmenral bodies exercising legal jurisdietion over electrical insrallarions and for UK by 
insurance inspectors. ~ry hniar ;m;.dictioa ol CDbameru of cbe Code will ba-.e die. 
r 'bil' for malriiat~·af1'1!~~·~~,,llP,· ~·~··4 ;_ Zct ~;·a._. ,,at.ti~ ~~,,;.Jlr~ C-.. \6i=Wft\ •"number of,· 
dll"lula. ., 

Seccion 90-4 advises chat an authority muse grant appronl for all materials and 
equipmenc used under the requiremencs or the Cwh in ics area of jurildiccion. The 
ce:xu of Sections 9<>-6, 110-2, and 110-3, along with the definitions of "approved, .. 
"idenci6ed," "lisced," and "labeled," are incended co pl'OYide a basis for che 
authority having jurisdiccion to make necessary iudgmencs 1ha1 are iu responsibil· 
icy. 

The authority having jurisdicrion may waive specific requirements in rhis Code or permit 
almnare mcrhods, where ir is assured 1ha1 equivalenc objecriva can be achieved by establishing 
and mainraining ell'eccive safety. 

This Code may require new produces, consrructions, or materials which may nor yet be 
avail;ablc 11 rhe time the Code is adoprcd. In such event, the authority having jurisdicrion may 

4 

i T;.:..IMDDd~apii~1ui.iY :.h~ ..._~;,_;.;-·-.; -- 0-· 

niiil:Wr ·.-.lbet.Maol ........ ~. Tnc d-,j,J p.u•g~ph -:Jf~,...,,..,-.... 
permics rhe auchoriry co waive a new Cot/1 requirement during rhe incerim period 
becween che accepcance of a n~w edition of the NEC and rhe availabiliry of che new 
producr, conscNction, or macerial redesigned to comply wirh rhe increued safery 
required by rhe new CoJ1 edition. h is difficuh 10 establish a viable future elfecrive 
dare in the NEC because rhe rime needed 10 change existing produc11 and 
standards, and co develop new marerials and resr methods, is nor usually known a1 
che cime of adoption of the new requiremenc in che NEC. 

90-5. Formal Interpretations. To promote uniformiry of in1erpmacion and application of the 
provisions of chis Code, Formal lnrerpreration procedures have been euablished. 

tFPN): These proccduttS may ~ found in rhc "NFPA Rcgula1101U Governing Comm111cc Prof«U. ·· 

The procedures for formal interpretations of the provisions of rhe N"1ion11l 
El«trit•I CoJ1 are oudined in rhe Regulations Governing Comminee Projecrs rhar 
may be obtained from rhe Secretary of rhe Standards Council of rhe National Fire 
Protection Association. These regulations are included in rhe NFPA Dir1ctory. The 
formal interpretations procedure can be found in Sccrion 16 of rhe Dir1clory and 
has been reprinted in itS entirety in the appendix 10 rhis Handbook. Additional 
information on interpretations from the NEC Operating Procedures is included. 

The National Electrical Code Commiuee has established a policy of not 
processing formal inrerprecarions chat do nor involve a quesrion of national 
significance, as evidenced by essentially rhe same question submined 10 NFPA by 
a number of dilferen1 interests from various parrs of 1he counrry. 

When a formal interprerarion is processed, a special lnrerprerarions Subcom· 
minee is established. This subcommittee is made up of five or more members or 
alrernates or rhe Code Panel(s) having primary juri,Jiction over rhe pan<s> of che 
Coth covering the subject under considera1ion. The members are "lecred by the 
Chairman of the Correlating Commirree or che Secrecary of the Scandards Council, 
if che Chairman is nor .available. No member or alternare is eligible for appoinrmenr 
to an Incerpre1a1ions Subcommittee if he or she is directly involved in 1he 
particular case prompting che request for the lncerprcration. The personnel of NEC 
lncerprecacions Subcommiuees are varied for each request. 

The National Electrical Code Committee cannor be responsible for subsequenc 
actions by auchorities enforcing the NEC as co whether they accepc or reject rhe 
findings. The authoriry having jurildicrion has che responsibility of interpreting 
the CoJ1 rules and should anempc co resolve all disagreements ar the local level. 

Two general forms of Formal lnterprerarions are recognized: CI l chose making an. 
incerprecarion of the lireral 1ex1 and (2) chose making an inrerprerarion of the incenc 
of rhe Committee when rhe particular rext was adopced. 

lnterprecacions of the NEC not subject co processing are rhose 1ha1 (I) involve a 
dererminacion of compliance of a design, installacion, or product or equivalency of 
proceccion. including the suitability of isolation or guarding; (2) involve a review o( 

plans or specifications or require judgment or knowledge rhac can only be acquired 
u a resulc of on•1ice inspeccion, including the degree and extent of • hazardous 
(clusified) location; and (3) involve text chat clearly and decisively provides rhe 
requesced information. 

Formal lncerprecations of CM. rules are published in rhe NF PA Fi~ N1w1 or 1he 
NFPA Fin)•~I, and the NfPA Electrical Secrion News Bulletin, and are sent 
co interested trade publicarions. 

Most interpretations of rhe NEC are rendered as che personal opinion of NFPA 
Electrical Department sralf, or of the involved member of the National Electric.I 
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l. 0 

1.1 

DESIGN BASIS 

RACEWAY ANO CABLE SYSTEM 

INTRODOCTION 

Score 

Thi• document ldonttfi•• ba•l• for tho ln•tallatlon 
of raceway And cable• in both the •urface an~ 
underground facilitl••· 

1.2 Prl•ary Function 

The function of the power, con~rol and 
inatru•entation cahlea i1 lu tran••lt energy and 
1l9nal• between th• equlp•ent and device• of the WIPP 
faclliti••· Th• conduit, cable tr•Y.1.~ttn~_duct hanll 
1yat.!..~1-R.~~ ... ~id•• phyaic~l protect'io~ ·aeparatlon, and ' 
1u,pc:i~t for th••• cabtel. 

. 
l.J Definition• 

2.0 

J.o 

3. I 

See National Electric Code 198& (NFPA No. 70-1901). 
Article 100 - •oefinitlon•~ 

APPLICARLE DCX:UMENTS 

1) JOCFR 57 - Health and Safety Standard• for •etal 
and non-metallic underground •in••· 

2) DOE 6430 - General De1l9n Criteria Mnnu41 

J) Wirr De1i9n Criteria, R~ II A, AutJ111t 19R2. 

DESIGN REQUIREMENTS 

Operational Regutre•enl! 

.W·iring aethodal cable a11pacity ratin9• anct '}rl>UP 
1Jeratln9 hctora for cable• directly buried or in 
conduit or ducta and for cablea in tray• shall bo in 
accordnncr with tho N4tional Electric Cod~, 4ncl ICEA 
P-46-420. 
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- J.2 Conflguratton and E••enttal Feature• 

1.2.1 Surface Factlttl•• ln•tallatlon 

1 ) Ou t door • 1 

a) Cahl•• ln underground duct bank, with 
concrete encft••••nt wher~ n-r-••ftry. 

h ) D 1 r e c t - bu r 1 a l ca h l e • • 

c) OverheAd hu• duct1. 

ct) Con1luit• and/or ca~· .. le trav•· 

2) lncloor a 1 

a) CahlP in underfloor eel lular racewity•. 

ti) Cable in ••poaecl cont1uit ancl wlreway•. 

c) Cable• ln tray•. , 
1.2.2 Underground FAcUttl•• ln•tallfttlon • 

Araored cahle corru9ated or eaooth with outer jack•~ 
open rurt· auppo"Ttecf•:noa ·c:•t·l--laf. or.an::.~ 
u...t.f"C)roun,, ar·ea and-·eupported by •••••n9er wtrea 11' 
tfCif°~• fl • : 

J. l Safety O.el9n Requlrvaent•.1 

l. l .1 R.1ceway ancl cable •Y•t•• ehal l be en deaiqnerl to I 
provide the followin91 

1 ) 

2) 

ll .,._ 

Protect ton a93inet 

Protection a9t\tnat 

Protect ion a9ain•t 
8pr9at1 I 

••chanical d J. •••CJ•' 
corroaaon. , 
fire or prevent ion t>f fire 

4) rrotectton ~9~inat eloctroma9netic interferences 
Anet rlrctrir'll nol•C?•· 

~) rro>tt•l"t ion •l9•llnBt r.\•tl<>lOC)lCAl environ~ent8. 
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3.).2 Power Source• and Volta e 

1) The cable• •hall be aeparated by volta9e 
clacttficatton into the followln9 four aubqroup1 
an~ run in aeparate raceway1. Cla11tftcatton of 
•ubc}roup i• a• follow1. 

ft) 15kV power - Power cable• for the 13.SkV 4C 
power ~i1tribution •Y•t••· 

h) 600V power and control - Power and control 
cable• for th~ 480 volt ac power •Y•t•• and 
20~V ac power •Y•tem. 

c) 600V •i9nal control ftnd digital •ignal cable• 
- twt•ted pair• with over-all •hteld for tho 
digital in•truinentatton 1y•t••· 

d) JOOV Analo9 at9nal - JOOV twiated and 
•hielded pair• of conductor• for low 
(aillivolt and •illiampere) and modium (up to 
JO volt•) level 1l9nal1. TC and RTD Cdble• -
JOO volt twtated and 1htelded pair• of 
conductor• for tempera~ure meaaurement1. 

J.3.J Cable Tray• 

a) Vertically •tacked cable tray• 1hall be atacked 
t n orcler of the tr voltage cl••• wl th the higher 
voltaqe cl••• contained in the top tray• and thn 

·lower volta90 claa1 in the lower traya. 

h) Minimum clearance between vertically atacked 
tray1 •hall be i2· mea•ured frum the botto• 
of the upper tray to the top of the ne1t 
lower tray. Tray• wider than 24• 1hall be 
acce••ible from both •id••· 

c) Tray aupporta ahall be provided to meet the 
load requirement• for the cable traya a~I th~ 
1 o" '' •ft f et y factor • 

d) Solid trfty '~vera 1hall be u•ed on tray1 
tnatftllecl beneath 9ratin91, alon9 atairway1, 
on vertical tray run1 penetrating floor1 (for 
a inlni11ulft of 6 feet above the floor), on all 
tray1 in1talled outdoor• or expo1ed to 
falling ob1ecta, or where a potential for 
contamination of the cable ext1t1. 
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J.J.4 Conduit 

a) Conduit• throughout th• facility •hall be 
in1talled either expo1ed; concealed ln wall•, and 
floor• or embedded ln concrete or directly buri~d 
in 1and. 

b) Rigid ateel conduit ahall be u•ed for expoaed or 
concealed conduit run• thrnughnut the facility. 

c) Rigid •teel or non-metallic (PVC) conduit• •hnll 
bo u•ed when the run1 are embed~ed in concreto or 
in concrete enca•ed duct bar.k1, or directly 
buried. 

~) Fle1tbl~ metal conduit ahall bo uaed for al·l 
conduit conne~tion1 to dovices an~ equipment 
conduit box•• where vibration i• anticiratod. In 
all areal, the flexible connection •hall bo 
accoapliahed u1in9 liquid tight floxtble metal 
conduit. Adequate continuity between conduit and 
equipment ahall be provld•d for grounding. Tho 
aini•u• bending ratio recommended for the cnblo 
which ta to be tn1talled 1hall be tncorporate1I ln 
th• flexible aetallic conduit de1i9n. 

e) Conduit and conduit boxe1 1hall be placed in 
area• with low potential for contaainatton, 
wherever it 11 practicable. 

f) EHT conduit• •h~ll be u1ed in office are"•• 

l.4 Structural and Material Requirem~nta 

Industrial Standard 

J.4.1 Conduit and Tr"y Fill 

Tray fill (including known planned expanaion) 1hall 
be, in gen~ral, 30\ of the cro•• ••ctional are., for 
cable• tn tray1. Conduit fill 1hall be tn accordnnce 
with Chapter 9 of National Electrical Code. A 
minimum of 2S percont •pare conduit• 1hall bo 
provided in undorgro11nd duct bank11 for future 
e1p.,na hrn. 

~.S H.,intenance Roquiremunta 

tndu1trial Standard 

Document No. D-76-J-07 J:ev. 7 Shoet 6 OF 7 



J.6 Inatrumentation •~d Control Requirement• 

Not Applicable. 

J.7 lnapection and Teat Requirement• During Plant 
Opera£ Ion 

Power circuit• •hall bo in•pected per tndu•trial 
at.ftn~ar~ practice. 

J.8 Servtc• Requirement• 

Not Appl lcabl• 

J.9 Decom~i••ioning Requirement• 

No •peclal requir•ment. 

4.0 CONSTRAINTS IMPOSED ON DESIGN 

None 

s.o INTERFACING OCX:UHF.NTS 

Ooc-111u• n t Nn. 

0-76-J-02 

0-76-J-04 

D-76-J-OG 

0-76-J-OA 

0-76-J-09 

D-7 l-J-01 

0-76-8-02 

6.0 R£Fl::REOC f.S 

None 

7.0 ATTACHMENTS 

None 

Docu•ent No. 0-76-J-07 Rev. 7 
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- 1.0 SCOPE 

1.1 Description of Work 

1.1.l This Specification 
and testing of 600 

covers the furnishing, installing f 
V power, control and lighting cables. 

1.1.2 The work includes, but is not limited to, the following: 

a) Furnishing single conductor and multiconductor 
cables. 

b) Installation in underground mine and supports for 
open cable runs. 

c) Terminations, including cable identification and 
grounding. 

d) Field testing. 

1.2 Related Work Specified Elsewhere 

Specification 16121-0lE Cable Terminations 

Specification 16131-0lE Terminal Boxes 

Specification 16450-0lE Grounding 

2.0 APPLICABLE DOCUMENTS 

2.1 Codes, Specifications, and Standards 

Codes, specifications, and standards referred to by 
number or title shall form a part of tbis Specification 
to the extent required by the reference thereto. These 
publications are not furnished witb the contract 
Documents. 

. I 

CFRJO 
Part 57-83 

Mine Safety and Health Standards Metal I 
and Non-metal Underground Mines 

ASTM B 8-81 

ASTM B 33-81 

ICEA S-19-81 

ICEA S-68-516-83 

concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or 
Soft 

Tinned Soft or Annealed Copper Wire 
for Electrical Purposes 

Rubber-Insulated Wires and Cable 

Ethylene-Propylene-Rubber Insulated 
Wire and Cable for the Transmission 



I~ 

NEMA WC 21-78 

NEMA WC 25-75 

UL 44-83 

and Distribution of Electrical 
Energy 

Nonreturnable Reels for Wires and 
Cables 

Protective coverinqs for Wire and 
Cable Reels 

Rubber-Insulated Wires and Cables 
May 12, 1983 

3.0 PRODUCT REQUIREMENTS 

J.l Conditions of Service 

3.2 . 

.3. 2 .1 

3.2.2 

The cable shall be in open runs in underground mine 
areas in a salt dust environment. 

Design 

General 

a) Cable types and sizes shall be as shown on the 
contract Drawings. 

b) All cablei shall have a design life of 25 years. 

c) Each cable shall be supplied in one continuous 
lenqth on a single reel. 

d) Manufacturer's standard data sheets for all cables 
shall be submitted for approval prior to ship~ent. 
Installation instructions for all cables shall be 
submitted for record prior to shipment. 

Low-Voltage Cable for Power, Control and Lighting 

a) General: All cables shall meet the requirements of 
UL CC. 

b) Rating: Cables shall be rated 600 V. Cables shall 
be rated for continuous operation at a conductor 
temperature of 9o•c for dry locations and 75•c for 
wet locations at an altitude approximately 2200 
feet below the ground surface. 

c) conductors: conductors shall be coated soft or 
annealed copper, Class B, solid up to No. 14 AWG 
and stranded for heavier sizes. stranding and 
coating requirements shall be in accordance with 



3.2~3 

ASTM B 8 and ASTM B 33, respectively. Multicon
ductor power cables shall consist of three or four 
insulated conductors with standard size bare copper 
ground conductor built into the cable 
construction. The number of conductors in a 
control cable shall be as shown on the Contract 
Drawings. 

d) Insulation: Insulation shall be ethylene propylene 
in accordance with ICEA S-68-516. Color coding and 
cable identification shall be per ICEA S-68-516. 

e) overall Jacket: Jacket shall be heavy-duty 
neoprene or chlorosulf onated polyethylene or 
chlorinated polyethylene having high resistance to 
tearing, punctures, moisture, ozone, oil, and 
chemicals and shall be in accordance with ICEA 
S-68-516. 

Marking 

All wire and cable shall bear the UL label. 

3.3 Shop Inspection and Testing 

3.4 

3.4.1 

3.4.2 

Cables shall be tested in accordance with IC!A S-19, 
ICEA S-68-516, and UL 44. Test reports shall be 
submitted for record prior to shipment. An existing 
test report made on an identical cable shall be 
acceptable. 

Shipment and Storage 

Shipment 

Each end of all cable shall be hermetically sealed with 
a heat-shrinkable elastomeric cap or by other suitable 
means to protect against the entrance of moisture. 
Each continuous length of cable shall be placed on an 
individual reel. Cable shall be protected by single or 
multiple layers of weather-resistant pressured 
pulpboard, or by other suitable means, in accordance 
with HEMA WC 21 and WC 25. 

Storage 

Wire and cable shall be stored at the site in a clean, 
dry, covered location. Until final terminations are 
completed, ends of cable shall be kept sealed against 
moisture. 

I 



4.0 

4.1 

4.1.l 

4.1.2 

4.2 

4.2.l 

FIELD EXECUTION 

Installation 

General 

a) Wire and cable shall be installed in accordance 
with CFR30 Part 57-12 and as shown on Contract 
Drawin9s. 

b) cables installed shall be UL-listed for the 
specific type of installation shown on the Contract 
Drawinqs. 

. C) 

d) 

e) 

Bendin9 radius of insulated wire or cable shall not 
be less than the minimum recommended by the 
manufacturer. Maximum pull tension of wire or 
cable shall not ~xceed the manufacturer's written 
recommended values. 

All cables shall be CJrounded in accordance with 
Specification 16450-0lE. 

All cable and wire teminations, splices, and taps 
shall be in accordance with Specification 16121-0lE. 

Identification 

a) 

b) 

All power and control wirinq shall be identified in I 
terminal boxes in the wirin9 system as well aa at • 
the terminations. Identification shall be by means 
of taped-on numbers or letters attached to each 
conductor. 

Three-phase power feeder conductors shall be 
identified by phase desi9nations, e.g., IA-IB-IC 
(red-yellow-blue). 

Field Inspection and Testing 

Cables shall be tested as specified below. Test 
reports shall be submitted for record daily with the 
contractor's Daily OUality Control Report. 

a) Continuity test shall be made on the conductors. 



4.2.2 

b) Insulation resistance tests shall be made with a 
1000 V insulation resistance tester. The minimum 
acceptable reading shall be 15 megohms. 

Pursuant to Contract Special Provision SP-13, field 
inspection notification to the contracting Officer is 
required for the following: 

Witness Point: Start of ground continuity and 
insulation tests. 

S.O SUBMITTAL 

Documents shall be submitted in accordance with 
Attachment A: Document Submittal Requirements. 

** End of Specification ** 



DOCUMENT SUBMITTAL REQUIREMENTS 
I 
I 
I 

SUBMIT DOCUMENTS PRIOR TO THE POINTS INDICATED BY THE CODE BELOW: I 
-fl' - FABRICATION C - CONSTRUCTION/INSTALLATION I 
T - TESTING A - FINAL ACCEPTANCE I 

___ s __ - __ s=H~IP~M~E~NT ______________________________ ....,.. ________ ~------~------' 
see I For For I 

Document Requirements Paragraph Approval Record 

l. Manufacturer's standard data sheet 3. 2. ld s 

2. Installation instructions 3.2.ld s 

3. Shop test reports 3.3 s 

4. Field test reports 4.2.l * 

* Daily with the Contractor's Daily 
Quality Control Report 
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STORED: 11FEB85 16122-01! (ATTACHMENT A) REV. 4 



ATrACHMEl'lr A .. 
'~bl.- Mtfre~~ 

LOGAN ACT · 

~ PHONE 738-760.: 
-...._...._. AltEACOOt:312 

Mr. Alex J. Graham 

LOGAN ACTUATOR CO. 
4956 N. ELSTON AVENUE 

CHICAGO, ILLINOIS, U.S.A. 60630 

September 22, 1989 

Procurement Department 
Westinghouse Electric Corporation 
W.I.P.P. Site 
P. o. Box 2078 
Carlsbad, NM 88221 

Dear Mr. Graham: 

In reply to letter IW2:89:00337 from J. A. Davis regarding 
the overspeed warning contact on the Salt Hoist Logan-Lilly 
Controller, the contact was originally, and still is, 
intended primarily for use on manually operated hoists. 

The contact, for low voltage grounded circuit, is to tell 
the operator of impending trip out unless he reduces speed 
or, if in the slow down zone, that he should slow down 
at a faster rate. 

In automatic operation, the warning contact is of no effect, 
as an operator is not present to take action. With the 
multiplicity of overspeed detectors and the double overspeed 
contact sets on the Lilly Controller, the warninq contact 
lead can be removed with no ill effect on the operation. 

It should be recognized that the warning contact is a 
preventive measure against trip out with operator action, 
while the other devices are deceleration control measures 
in the event of an overspeed. 

Sincerely, 

LOGAN ACTUATOR CO. 

~J/4p,c 
G. H. Logan 
President 

GHL/kh 

TELEX 2!5·!518C 



Westinghouse 
Electric Corporation 

Government Operations 

· Mr. George Logan 
LOGAN ACTUATOR COMPANY 
4956 N. Elston Avenue 
Chicago, IL 60630 

• 
WZ:89:00337 

Was1e 1so1a11on D1v1s1on 

Box 2078 
car1s11ae1 NM 8822 t 

September 6, 1989 

Subject: OVERSPEED WARNING ALARM ON SEMIAUTOMATIC HOIST 

Dear Mr. Logan: 

In reference to our phone conversation on August 31, 1989, I 
would like to thank you for your time discussing the overspeed 
warning alarm function on our Model C Lilly on the Salt Hoist 
at the DOE Waste Isolation Pilot Plant, near Carlsbad, NM. 

The Model c Hoist Lilly Controller has the Serial No. 
RE-5332. The hoist is a double drum, double clutch mine hoist 
which has been modified to a direct drive first motion 
unbalanced single drum semiautomatic hoist. Additio~ally, the 
hoist controls have been modified to include the following: 

thyristor controlled power supply 
process controlled speed and current regulators 
Dynapar braking controller 
Lilly C with overspeed trip settings 1 and 2 

The overspeed warning alarm function on the Lilly is presently 
not being used. Rec_ently, a MSHA inspector noted it was not 
connected. 

The overspeed protection system in place on the hoist is fiva 
times redundant. The first line of protection is Lilly 
overspeed 1 when activated will initiate a Dynapar conerolled 
deceleration E-Stop. The second line of protection is the 
electronic overspeed which will also initiate a Dynapar 
controlled deceleration E-Stop. 

The.third line of protection is Lilly overspeed f2. If Lilly 
overspeed 12 is reached the Dynapar controller will initiate 
an immediate stop ~£ t~e hoist with boost •. 



Mr. G. Logan -2- September 5, 1989 

The electronic controls also provide two additional ways to 
detect an overspeed of the hoist. One is the Decel check 
circuit. Proximity switches located in the shaft provide a 
point of reference where the actual speed of the hoist is 
compared with a preset value. If a difference is detected the 
circuit initiates a Dynapar controlled deceleration E-Stop. 
The other redundant overspeed circuit is regulator 
malfunction. This circuit continually compares the reference 
input to the hoist speed feedback. If the two signals differ 
by more than approximately 10%, a Dynapar controlled 
deceleration E-Stop is initiated. 

In light of all of the overspeed detection methods of our Salt 
Hoist system, the Dynapar Brake Controller and the fact the 
hoist is semiautomatic, do you believe the overspeed warning 
alarm function is necessary? And if. removed would the safety 
provided by the Lilly C Controller be degraded? 

I would like to express my appreciation for your help in 
advance. If you need any additional information on the Salt 
Hoist please feel free .to call me at 505-887-8184. 

Sincerely, (l~~ 

Davis 
e Engineering 

phm 

BA:89:5111 
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