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PHILADELPHIA ELECTRIC COMPANY
2301 M ARKET STREET

P.O. BOX 8699
1881 -1981 PHILADELPHIA. PA.19101

JOHN S. M E MPE R April 15, 1983vico . c mrur
. . . . . . . . . . . . . . . . . . . . < , .

Docket Nos. 50-352
50-353

Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Request for Additional Information Regarding
Dynamic Qualification Specifications

Reference: Meeting of March 4, 1983 - PECO and NRC
Regarding Equipment Qualification

Dear Mr. Schwencer:

We are pleased to provide the information attached which was
requested at the referenced meeting by Mr. G. Bagchi-NRC SQRT Group. We
trust this will be helpful in your understanding of how the Limerick
qualification program is implemented through the equipment specifications.

Should any additional information be required, please do not
hesitate to contact us.

Very truly yours,

e0S$f

ho%
Attachment ,

Copy to: See attached service list l a r* - '

8304210043 830415
PDR ADOCK 05000352
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cc: Judge Iawrence Brenner (w/o enclosure)
Judge Richard F. Cole (w/o enclosure)

-Judge Peter A. Morris (w/o enclosure)
Troy B. Conner, Jr., Esq. (w/o enclosure)
Ann P. Hodgdon (w/o enclosure)
Mr. Frank R. Banano (w/o enclosure)
Mr. Robert L. Anthony (w/o enclosure)
Mr. Marvin I. Icwis (w/o enclosure)
Judith A. Dorsey, Esq. (w/o enclosure)
Charles W. Elliott, Esq. (w/o enclosure)
Mr. Alan J. Nogee (w/o enclosure)
Robert W. Adler, Esq. (w/o enclosure)
Mr. Thmes Gerusky (w/o enclosure)
Director, Pennsylvania Dmrgency Management Agency (w/o enclosure)
Mr. Steven P. Hershey (w/o enclosure)
James M. Neill, Esq. (w/o enclosure)
Donald S. Bronstein, Esq. (w/o enclosure)
Mr. Joseph H. hhite, III (w/o enclosure)
Walter W. Cohen, Esq. (w/o enclosure)
Robert J. Sugannan, Esq. (w/o enclosure)
Bodney D. Johnson (w/o enclosure)
Atmtic Safety and Licensing Appeal Board (w/o enclosure)
Atmtic Safety and Licensing Board Panel (w/o enclosure)
Docket and Service Section (w/o enclosure)
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Attachments and Explanatory Notes

Attachment 1 Material Requisition and Specification 8031-E-7 " Medium
Voltage Metal-Clad Switchgear and Associated Bus Duct."

Items 34, 35, and 36 of the requisition define environmentalNote -

and dynamic qualification requirements for Class IE
switchgear. Also included are floor response spectra
listed on Page 20 of 22 of the M/R.

Attachment 2 Material Requisition and Specification 8031-E-10 "480
Volt Load Center Unit Substations."

Items 23, 24, 25, and 26 of the requisition defineNote -

environmental and dynamic qualification requirements for
the equipment items which are Seismic and QA Designation
Class I (i.e. Class 1E).

Attachment 3 Material Requisition and Specification 8031-M-170
" Accumulator Tanks".

Requirements for dynamic qualification are found inNote -

the M/R by reference to Specification 8031-G-19 and in
j '. the Specification paragraph 4.5. Design accelerations
/ for the various load cases are provided on Attachment 16

to Specification 8031-M-170. Nozzle loads for various
load cases are provided on Attachment 13 of Specification
8031-M-170.

Attachment 4 Specification 8031-M-66 "HVAC Instruments and Controls".

Requirements for environmental and dynamic testingNote -

are included in paragraph 7.2, paragraph 9.4, and paragraph
9.7.

Attachment 5 Specification 8031-G-18 " Environmental Qualification
of Class 1E Equipment Located in Harsh Environment."

Attachment 6 Specification 8031-G-19 " Design Assessment and Qualification
of Seismic Category I Equipment and Equipment Supports
and HVAC/ Electrical Support Assessment for Seismic and
Hydrodynamic Loads.

JJW/dmc 14/3
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M TTAC A MEM 1*

Poge 1 of.22Po9'5'' PHILADELPHIA ELECTRIC COMPANY f

LIMERICK GENERATING STATION
UNITS 1 AND 2

POTTSTOWN, PENNSYLVANIA

MATERIAL REQUISITION
_

MATERIAL: Medium-Voltage Metal-Clad Switchgear and Associated Bus Duct

THIS MR COVERS Q-DESIGNATED ITEMS

/O CFR Z / /S APPL IC'A BL E-

AWIT WIe m E m 0
SHOP INSPECTION E IS* O IS NOT REQUIRED

COST CODE: See Items JOB SITE DEllVERY DATE: See Notes

M/R STATUS

"Ev
oa|2' , ^[oapom nevisio~s appaovns uso

#

1 24[ 7/ Issued for Quotation E 3 CWK k/\ / .

6h' | Items 25, 26, 27, 28 added and issued g.J.cun g g |
\ for bids (pages 1 and 18 thru 20 only

YN issued this Rev.)

\ 17 'll| Revised and Issued for Purchase A::,, /.44cc g. / / ,.

/3\ 7 Ilm. Revised sheets i,1,11,13,14,15 and 16 r.J. cens 7 $'
Revised sheets 1,14,15 & 16. Added 4A4 . . . . . *

e''': Items 28, 29, 30, & Sheet 17. /f J. cV4EK- 'N ',.
Revised sheets i,10,11,13,14,15,16,17,/5\ $ 4';' f(y

\4-f 7- U Released for Eng.-Items 17,18,19,20,25, 26 r, Jct #cg

/\6 \ 7-2- 7F Revised Pages 2,5,6,7,S,11,15,16,17 8, d.d4Ed 'K .. WK
4' 6s

-

f

Revised Pages.15, 16, 17 Md6## /A '' ' '

/8\ -3 IS['71 Revised Pages 15, 16, 17 M'd' ON
, 9\ r/t7/17 Revised Pages 14, 15, 16 Kd WAM Y

?hs er gshshs Added Item 31 x.a. C1erx

/_.A b if/ Added_Ltem 32 and 10CFhf21 L 'Ed PI J
F. J. Lamb Frf M(/b

'

h/y// .: Added Items 33 thru 36 l ,
N

*Q-List: Items 7, 8, 9, 10, 11. 12, 13, 14, 33 ' ' '

Job Requesa on No

8031 8031-E-7 n,y if _
u_ . ._ _ _. '
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Page 1A of 22
,

MATERIAL REQUISITION
!

M ATERI AL: Medium Voltage Metal-Clad Switchgear and Associated Bus Duct.

-

~

THIS MR COVERS Q-DESIGNATED ITEMS

SUPPLIER QUALITY SURVElLLANCE REQUIREMENTS

OO NONE 6: 3 FULL SCOPE

O1 FINAL ONLY O4 RESIDENT

O2 LIMITED SCOPE BECHTEL AUDIT REQUIRED YES O NO O

COST CODE: JOB SITE DELIVERY DATE

M/R STATUS

R ORI INATOR
NO' DATE REVISIONS APPROVALS

Quality Surveillance Requirements (! ,J. Iamb
7 JE gm*

gs /g g gp # OL grAdded, Rev. Pg.21

b
A
A
A
A
A
A
A -

A

nv
d?I'31-E-7 '13

* "

Rev

SFP 21315
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PURCHASE ORDER NO.
p- m

REQUISITION NO. 8031-E-7 |13
Page 2 of 22 p,ges

'[ QUANTITY D 15 C R I P T I O N
E P. O. UNIT PRICE EXTEN$lCN ,

5 5

- A 1 Lot Documentation as required by attached Forms Includbd in
8031-DR. The documentation requirements set itsdzed
forth shall be satisfied and provided with prices beloa
each shipment as specified. Failure to do so
will render the shipment as incomplete and
payment will be adjusted accordingly.

B 1 Lot Fo each item Seller shall furnisii to the expe-
diter, shown on page 1 of the Purchase Order,
not later than thirty (30) days after release
for engineering a complete schedule; fore-
casting engineering; material and/or sub-
assembly acquisition; fabrication and/or labor;
final assembly; testing, if any, and shipping
date (s) .

In addition, Seller shall furnish a progress
report to the expediter, each two weeks in

73 sufficient detail to allow a realistic evalua-(') tion of all phases of progress toward purchase
order completion.

C 1 Lot Parts lists required shall contain the name
and order number of every part for the equip-
ment and its auxiliaries, including drawings
in sufficient detail to locate and identify
each part. In addition, where parts are
manufactured by other than the Seller, the

! name of the original manufacturer and his part
number shall be matched with the Seller's number
on the parts lists.

FURNISH THE FOLLOWING MEDIUM-VOLTAGE METAL-CLAD
SWITCHGEAR AND ASSOCIATED BUS DUCT EQUIPMENT
PER APPLICABLE SPECIFICATIONS AS LISTED AT THE
END OF THIS REQUISITION.

(Note: For revision numbers applicable to
drawings and sketches referenced
herein, see list of attachments

..
toward the end of this requisition.)

/O
V

.

_ _ _ _ _ . _
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PURCHASE ORDER NO.
UL

[] REQUISITION NO. 8031-E-7 iV
Page 3 of 22. Pages

Ihg QUANTITY DESCRIPTION
_
Jhp,

,
UNIT PRICE EXTENSICN

t

5 5

_ 1 1 Lot #10 Station Auxiliary Switchgear No. 10A103,
consisting of indoor, 15 kV, metal-clad switch-
gear assemblies as shown on drawings:

Dwg. No.

| SK-E-010
E-14

Tag for Shipment: Station Auxiliary
Switchgear No. 10A103.

Cost Code: 9E 7110.00

2 1 Lot #20 Station Auxiliary Switchgear No. 20A103,
consisting of indoor, 15 kV, metal-clad switch-
gear assemblies as shown on drawings:

Dwg. No.

SK-E-010
E-14

Tag for Shipment: Station Auxiliary
Switchgear No. 20A103.

Cost Code: 9E 7110.00
,

3 1 Lot #11 Unit Auxiliary Switchgear No. 10A101, for
Unit No. 1, consisting of indoor 15 kV, metal-
clad switchgear assemblies as shown on drawings:

i

Dwg. No.

SK-E-010
E-12

Tag for Shipment: Unit Auxiliary
Switchgear No. 10A101

i
| Cost Code: 9E 7110.00

.

U
|

[ m..
..-u, c nom
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PURCHASE ORDER NO.

REQUISITION NO. 8031-E-7 1]
*

Page 4 of 22 Pages

3hI" QUANTITY DESCRIPTIONo g p, UNIT PRICE EXTENSION

5 5

4
~

1 Lot #12 Unit Auxiliary Switchgear No. 10A102, for
Unit No. 1, consisting of indoor 15 kV, metal-
clad switchgear assemblies as shown on drawings:
Dwg. No.

SK-E-010
E-12

Tag for Shipment: Unit Auxiliary
Switchgear No. 10A102

Cost Code: 9E 7110.00

5 1 Lot #21 Unit Auxiliary Switchgear No. 20A101, for
Unit No. 2, consisting of indoor 15 kV, metal-
clad switchgear assemblies as shown on drawings:
Dwg. No.

,

( /-

''' SK-E-010
E-13

4

Tag for Shipment: Unit Auxiliary
Switchgear No. 20A101

Cost Code: 9E 7110.00
t
'

.

6 1 Lot #22 Unit Auxiliary Switchgear No. 20A102, for
Unit No. 2, consisting of indoor 15 kV, metal-
clad switchgear assemblies as shown on drawings:
Dwg. No.

SK-E-010
E-13

Tag for Shipment: Unit Auxiliary
Switchgear No. 20A102

Cost Code: 9E 7110.00

O

6364 89 68 a PC4NG C2
--. .-. , . - - - .-. - , _ - _ _ , _-. , . - . . . . , . . . __ . a
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PURCHASE ORDER NO

REQUISITION NO. 8031-E-7 ,13 '_

Page 5 of 22 p,ges

Io QUANTITY DESCRIPTION
E P. O. UNIT PRICE EXTEN$ict4

5 5

7 1 Lot # Dll Safeguard Switchgear No. 10All5 for Unit
~ No. 1, consisting of indoor, 5 kV, metal-clad

switchgear assemblies as shown on drawings:

Dwg. No.

SK-E-Oll
E-15
E-20
Note: Equip all units with full height ins-

trument compartment.
SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 10All5.

Cost Code: 9E 7120 00

f') 1 Lot #D12 Safeguard Switchgear No. 10All6, for Unit
V No. 1, consisting of indoor, 5 kV, metal-clad

switchgear assemblies as shown on drawings:

Dwg. No.

SK-E-011
E-15
E-20
Note: Equip all units with full height ins-

trument compartment.
SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: ' Safeguard Switchgear
No. 10All6.

Cost Code: 9E 7120.00

[')
\

0063 89-63s PC-ENG C2

L
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PURCHASE ORDER NO.

REQUlstTION NO. 8031-E-7 i13!

Page 6 of 22 Pages~

Eo QUANTITY DESCRIPTION
E P. O. UNIT PRICE EXTEN5tCN

5 5

'

9 1 Lot #D13 Safeguard Switchgear No. 10All7, for Unit
No. 1, consisting of indoor, 5 kV, metal-clad'

switchgear assemblies as shown on drawings:

Dwg. No.
i

SK-E-011
E-15
E-20
Note: Equip all units with full height ins-

trument compartment.
SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 10A117

Cost Code: 1G 7120.00

I;/~'sb')1 Lot #D14 Safeguard Switchgear No. 10All8, for Unit
No. 1, consisting of indoor, 5 kV, metal-clad
switchgear assemblies as shown on drawings:

Dwg. No.

i
: SK-E-Oll

E-15
( E-20

Note: Equip all units with full height ins-
trument compartment.

SE1SMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 10A118.

Cost Code: 9E 7120.00

0

I .

|0063 i9-63 * PC E NG-02
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PURCHASE ORDER NO.

REQUlstTION NO. 8031-E-7 ,13

d Page 7 of 23 Pages

'[I " QUANTITY DESCRIPTIONo E P. UNIT PRICE E R T E N 510 N

5 5

- 11 1 Lot #D21 Safeguard Switchgear No. 20All5, for Unit
No. 2, consisting of indoor, SkV, metal-clad
switchgear assemblies as shown on drawings:

Dwg. No.

SK-E-011
E-16

.

Note: Equip all units with full height ins-
trument compartment.

SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 20All5.

Cost Code: 9E 7120.00

1 1 Lot #D22 Safeguard Switchgear No. 20All6, for Unit
No. 2, consisting of indoor, 5 kV, metal-clad
switchgear assemblies as shown on drawings:

Dwg. No.

SK-E-011
E-16
Note: Equip all units with full height ins-

trument compartment.
SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safegt'rd Switchgear
No. 20All6.

Cost Code: 9E 2120.00
,

,

O

0068 ' 9-68 e PC ENG-02
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PURCHASE ORDER NO.

REQUt$1 TION NO. 8031-E-7 13

Page 8 of 22 Pages
-.

'l'c{ QUANTITY DESCRIPTION E P. O UNIT PRICE EATEN 110N;

$ $

13 1 Lot #D23 Safeguard Switchgea~r No. 20All7, for Unit>

~

No. 2, consisting of indoor, 5 kV, metal-clad
switchgear assemblies as shown on drawings:

.

Dwg. No.

; SK-E-011
E-16
Note: Equip all units with full height ins-

| trument compartment. -

;' SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 20A117.

Cost Code: 2G 7120.00

1' 1 Lot #D24 Safeguard Switchgear No. 20All8, for Unit -

No. 2, consisting of indoor, 5 kV, metal-clad
switchgear assemblies as shown on drawings:

Dwg. No.

SK-E-Oll
E-16
Note: Equip all units with full height ins-

trument compartment.
SEISMIC & QA DESIGNATION: CLASS I

Tag for Shipment: Safeguard Switchgear
No. 20All8.

Cost Code: 9E 7120.00
.

f
J

O
.

0068 *9 68* PC-E NG-C2

, -
,. _ _ . _. _ _ . . ,
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PURCHASE ORDER NO.

(
' REQUISITION NO. 8031-E-7 Ml

229 of p,ggPage

(o OUANTITY Dt1CRIPTt0M
E P. O. UNIT PRICE EXTEN1f0N

5 5

- 15 1 Lot #10 Start-up Bus No. 10A105 for Units 1 and 2,
consisting of 3000 amp., 15 kV, indoor, metal-
enclosed, non-segregated phase bus-duct with
disconnecting links, and with 1200 amp taps
to switchgear assemblies No. 10A101, 10A102,
20A101, and 20A102 as shown on drawings:

Dwg. No.

SK-E-010
E-14

Tag for Shipment: Start-up Bus
No. 10A105

Cost Code: 9E 7320.00

b
l d 1 Lot #20 Start-up Bus No. 20A105 for Units 1 and 2,

consisting of 3000 amp., 15 kV, indoor, metal-
enclosed, non-segregated phase bus-duct with
disconnecting links, and with 1200 amp. taps
to switchgear assemblies No. 10A101, 10AiO2,
20A101 and 20A102 as shown on drawings:

Dwg. No.

SK-E-010
E-14

Tag for Shipment: Start-up Bus
No. 20A105

Cost Code; 9E 7320.00

__
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rURCHASE ORDER NO.
5.LL.

[] REQUISITION NO. 8031-E-7 '13
V Page 10 of 22 p,ges

(o" QU ANTITY DESCRIPTION E>

g p,
,

UNIT PRICF EXTENSION

5 5

- 17 1 Lot #11 Transformer Bus No. 10A107 for Unit No. 1,
consisting of 3000 amp., and 1200 amp., 15 kV
metal-enclosed, non-segregated phase bus-duct
for interconnection between Unit Auxiliary
Transformer No. 10X102 and switchgear assem-
blies No. 10A101 and 10A102 as shown on drawings:

Dwg. No.

SK-E-010
SK-E-038

'

E-15
SK-E-036

Tag for Shipment: Transformer Bus
No. 10A107

('N Cost Code: 9E 7320.00b

18 1 Lot #21 Transformer Bus No. 20A107 for Unit No. 2,
consisting of 3000 amp., and 1200 amp., 15 kV
metal-enclosed, non-segregated phase bus-duct
for interconnection between Unit Auxiliary,

| Transformer No. 20X102 and switchgear assem-
! blies No. 20A101 and 20A102 as shown on drawings:

Dwg. No.

SK-E-010
SK-E-03 8
E-16
SK-E-037

Tag for Shipment: Transformer Bus
| No. 20A107
|

Cost Code: 9E 7320.00

| O

@068 i 9-6a i PC-E NG C2

. - _ _ ._ - . - -
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PURCHASE ORDER NO.
- An

p REQUISITION NO. 8031-E-7 i11
\')

Page 11 of 22 Pages

Q QUANTITY DESCRIPTION g p UNIT PRICE E X T E N51C N,

5 5

: _ 19 1 Lot #101 Safeguard Bus, No. 00A119, for Units No. 1
and 2, consisting of 3000 and 2000 amp., 5 kV metal-
enclosed, non-segregated phase bus-duct for
interconnection between Safeguard Transformer
No. 0AX103 and switchgear assemblies 10All5,
10All6, 10All7, 10All8, 20All5, 20A116, 20All7,
and 20All8 with 1200 amp, taps to the switch-
gear assemblies as shown on drawings:

Dwg. No.

SK-E-011
SK-E-038
E-15
E-16
SK-E-037 r

Tag for Shipment: Safeguard Bus
No. 00A119

Cost Code: 9E 7330.00

20 1 Lot #201 Safeguard Bus, No. 00A120, for Units No. 1
and 2, consisting of 3000 and 2000 anp., 5 kV, metal-
enclosed, non-segregated phase bus-duct for
interconnection between Safeguard Transformer
No. OBX103 and switchgear assemblies 20All5,
20All6, 20All7, 20All8, 10All5, 10All6, 10All7, .

and 10A118 with 1200 amp. taps to the switch-
gear assemblies as shown on drawings:

Dwg. No.

SK-E-Oll
SK-E-0 38
E-15
E-16
SK-E-037

Tag for Shipment: Safeguard Bus
No. 00A120

Cost Code: 9E 7330.00

oose '9-6s = PC E% C2
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PURCHASE ORDER NO.

h uv

( REQUlstTION NO. 8031-E-7 13
3

Page 12 of 22 Pages

'Mo" QUANTITY DESCRIPTION
E P. O. UNIT PRICE EXTENSION

5 5

' 21 4 Lots Switchgear Accessories for 15 kV metal-clad
switchgear assemblies. Two lots for assemblies
No. 10A103, 10A101 and 10A102, and two lots for
assemblies No. 20A103, 20A101 and 20A102, per
Spec. 8031-E-7, paragraph 8.1.14a, b.

Tag for Shipment: 15 kV
Switchgear Accessories

Cost Code: 9E 7110.00

22 4 Lots Switchgear Accessories for 5 kV metal-clad
switchgear assemblies. Two lots for assemblies

A No. 10All5, 10All6, 10A117 and 10A118, and two
- lots for assemblies No. 20All5, 20A116, 20A117

and 20All8, per Spec. 8031-E-7, paragraph 8.1.
14a, b.

Tag for Shipment: 5 kV
Switchgear Accessories

Cost Code: 9E 7120.00

23 6 EA. Grounding and Test Devices, with interchangeable
contacts for 1200 and 2500 amp., 15 kV metal-
clad switchgear assemblies per Spec. 8031-E-7,
paragraph 8.1.14.c.

Tag for Shipment: 15 kV
Switchgear Accessories

Cost Code: 9E 7110.00

o

tQ

.
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V, PURCHASE ORDER NO.

[ &_

REQUlsmON NO. 8031-E-7 13 1
NJ 22Page 13 of p,ge,

'p7o QU ANTIT r DESCRIPTION OE
g u p, UNIT PRICE EXTEN$10N

5 5

- 24 8 EA. Grounding and Test Devices, for 1200 amp., 5 kV
metal-clad switchgear assemblies per Spec. 8031-
E-7, paragraph 8.1.14.c.

Tag for Shipment: 5 kV
Switchgear Accessories

Cost Code: 9E 7120.00

25 1 Lot #122 and #222 Plant Services Switchgear Nos,
00A501 and 00A502 consisting of 2400 volt
(5 kV Class), indoor metal-clad switchgear
assemblies as shown on drawings:

Dwg. No.

[, E-19
N/ E-5005 Sheets 1 and 2

.
- - .

.

Tag for Shipment: #122 Plant Services
Switchgear, 00A501,
#222 Plant Services
Switchgear, 00A502

Cost Code: 9L 7130.00

26 2 Lots #122 and #222 Transformer Bus No. 00A503 and
00A504 consisting of metal enclosed non-segre-
gated phase bus duct, 2400 volt (5 kV class),
2000 ampere, for interconnection between Plant
Services Bus Switchgear (Item 25) and 5000 KVA,
Plant Services Transformers OAX501 and OBX501
respectively as shown on drawings: E- 0 -

E-5005 Sheets 1 and.2
.. . - . r. . . . . .c .-. ..

Tag for Shipment: #122 Plant Services
Bus, 00A503
#222 Plant Services
Bus, 00A504

x._) Cost Code: 9L 7340.00

006 8 ' 9 68 = PC ( N G C 2
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PURCHASE ORDER NO.p.

}&-
REQUlstTION NO. 8031-E- 7 13

i

Page 14 of 22 Pages

'[I" QUANTITY DESCRIPTIONo g p,
,

UNIT PRICE E XT E N11C N

-

. s s_.

- 27 1 Lot Switchgear accessories for 2400 volt (5 kV
class), metal-clad switchgear (Item 25) per
Spec. 8031-E-7, paragraph 8.1.14a, b.

Tag for Shipment: 2400 volt Switchgear
Accessories

Cost Code: 9L 7130.00

" 28 ' 1 Lot Circuit Breaker Certification Test in accord-;

ance with Section 17.0 of Specification 8031-
E-7 for the following:

14 - SkV Class, 1200 ampere
Circuit Breakers

Cost Code: 9E 7120.00

7''T 1 Lot Circuit Breaker Certification Tests in accord-
\m / ance with Section 17.0 of Specification 8031-

E-7 for the following:

10 - 15kV Class, 1200 ampere
Circuit Breakers

Cost Code: 9E 7110.00

30 1 Lot- Circuit Breaker Certification Tests in accord-
ance with Section 17.0 of Specification 8031-
E-7 for the following:

2 - 15kV Class, 2500 ampere
Circuit Breakers

~

Cost Code: 9E 7110.00
_. _ _. _._ .

.

' 31 1 Lot Engineering services required for: .

| a) Seismic analysis of 5 kV, 2000 amp. and
! 3000 amp., bus duct. (Reference: Bechtel

letter to Gould-ITE dated 3/6/78 for
initial information)

b) Reduce elevation of 5 kV, 2000 amp., bus
duct by 6 inches.

I

c) All drawing revisions required by above. '

Cost Code: 9E7330
. . .

-
_
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PURCHASE ONDc R NO.
,

I

acovismon no. 8 0 31-E-7 13.j

PAGE 15 ' PA ES22

'ifo" c@?,'. %"o.ouANtity otscaintion unit PascE cxtension

& S

32 1 Lot Materials and instructions for field modi-
- fication of Items 19 and 20 bus ducts to

accomplish the followng:

(a) Lower the 2000 amp. bus duct 6"
(b) Support-the 2000 amp. bus duct from the

switchgear
(c) Mount the 3000 amp. bus duct on top of

the 2000 amp. bus duct.

Tag for Shipment: Safeguard Bus
Nos. 00A119 &OOAl20

Cost Code: 9E7330

33 4 Lots Each lot consisting of two units of Class
lE indoor metal-clad switchgear assemblies
as shown on drawings 8031-E-12, Sh. 1 and 2
and 8031-E-13, Sh. 1 and 2.

Tag for Shipment: 10A201
p) 10A202
s. 20A201

20A202

34 1 Lot Environmental Qualification for Item 33
per IEEE standard 323-1974 (Nureg 0588
Cat. I) based on existing data at time
of qualification.

35 1 Lot Seismic / hydrodynamic qualification for
Item 33 per IEEE standard 344-1975 based
on existing data at time of qualification.

36 1 Lot Extension of items 34 and 35 to include
Items 7 through 14 supplied on original

- P.O. LX 393907, M/R 8031-E-7.

Notes:

1. Seismic and Quality Assurance Requirements.

a. Items 7, 8, 9, 10, 11, 12, 13 14, and
33 are Seismic Category I Equipment
and the following requirements shall
apply: '

1) Design basis events-seismic and
k' hydrodynamic requirements in

P-128/10
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PUR CH ASE OR DE R NO.

3RE QUISIT ION NO. 8031-E-7
_

PAG E 16 O' 22 PAGE5

O QUANTITY DESCRIPTION - -E U P. O. UNIT PRICE E X T ENSION

& S

-

accordance with Spec. 8031-G-19,
with seismic / hydrodynamic accelera-
tions at the switchgear mountings
per Spectrum Response Curves, Speci-
fication 8031-G-19, Appendix F
a) ATWS Switchgear (Item 33): pages

F-29, F-41, F-101, F-ll3, F-125,
F-137, F-179, F-180, F-193, F-260,
F-261, F-274, F-287, F-288, F-301.

b) Existing Switchgear (Items 7
through 14): pages F-28, F-40,
F-100, F-112, F-124, F-136, F-322,
F-364, F-38 5.

2) Normal basis events - as outlined in
Spec. 8031-E-7, under Conditions of
Service.

3) The Seller shall be responsible for'_

proving by test and/or analysis, ,

v_) that all Class lE switchgear
delivered under Spec. 8031-E-7
shall remain functional so a safe,
orderly shutdown of the plant can be
achieved and maintained during
and after experiencing:

a) Five repetitions of tests to
composite of OBE curves.

b) One test to composite of SSE
curves.

c) One test to composite of worst
case curve.

4) Quality Assurance - Bidder shall
furnish a program in accordance
with Spec. 8031-E-7, paragraph
12.1.

5) The Seller shall submit a proposed
method for qualifying the equipment
for use under conditions of items
1) and 2) above in accordance with
S pe c . 8031-E-7, paragraph 12.2.

/~' x

k_f

P-128/10
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PORCHASE ORDER NO.
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REQUISITION NO. 8031-E-7 13
_

PAGE 17 OF 22 PAGES

No QUANilTV DESCRIPTION E . O. UNIT PRICE EXTENSION

$ $

- 6) For each shipment of Seismic Cate-
gory I equipment, Form 3295, state-
ment of concormance, shall be
completed and distributed as noted
thereon.

7) The documentation requirements are
as stated in Spec. 8031-E-7, Form
8031-DR for Class lE equipment.
Included are requirements for
documentation in accordance with
IEEE Standard 323-1974, IEEE
Standard 344-1975 and
N,UREG-0588, Category I.

8) The equipment will be located in
the Reactor Enclosure. Spec.
8031-G-19, Appendix F defines
the seismic and hydrodynamic

r~s requirements.
t )
' ' ' '

2. Jobsite delivery dates:

a. 13.2 kV equipment - To be estab-
b. 4.16 kV equipment - lished by
c. 2.3 kV equipment - expediting

3. Environmental Requirements for Item 33.

a. Temperature

1) Normal conditions: 104*F maximum
(use 104*F for 40 year ambient
temperature).

2) Accident conditions: 105'F

b. Humidity

1) Normal conditions: average 50%
RH, maximum 90% RH (use 90% RH
for 40 year RH)

2) Accident conditions: 95% RH

[')N\~
P-128/10
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PURCHASE ORDER NO.

REQUISITION NO. 8031-E-7 13
_

PAGE Jg OF 22 PAGES

'
N QU ANT IT Y DESCRIPTION E . O. UNIT PRICE EXTENSION

& &

!- c. Pressure

1) Normal conditions: -0.009 psig
(-0.25" w.g.)

2) Accident conditions: a tmospheric

d. Radiation>

40 year integrated plus accident (in>

operation) radiation dose 1.19 x 106,

! rads gamma and 5.91 x 102 rads beta.

e. Voltage, normal and accident condit-
ions; minimum 770 V, maximum 3920 V.

f. Frequency, normal and accident condi-
tions; minimum 11 Hz, maximum 56 Hz.

. () 9 Safety Function

The safety function of the ATWS
switchgear is to trip the recir-
culation system pump motor during
an ATWS event and to de-energize
the system under fault conditions.
The switchgear will complete its
safety function in less than one
minute following an ATWS or LOCA1

| event. 'The circuit breaker shall
! remain open for the balance of

the 180 days of the DBE.'

4. Environmental Requirements for Items 7
through 14.

a. Temperature, normal and accident
conditions 104*F (use 104*F for

| 40 year ambient temperature) .

I b. Humidity

1) Normal Conditions: average 50%
R.H, maximum 90% R.H. (use
90% R.H. for 40 year R.H.)

, 2) Accident conditions 95% R.H.

P-128/10
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PURCHASE ORDER NO.

8031-E-7 13
REQUISITION NO.

PAGE 19 Or 22 paces

' QUANTITY DESCRIPTION gay o, UNIT PRICE EXTENSION

& S

.

c. Pressure, normal and accident condi-
tions, atmospheric.

d. Radiation, 40 year integrated radia-
tion dose, (40 year normal plus
accident) 1.80 x 102 rads gamma.

e. Voltage, normal and accident conditions:
minimum 3436 V, maximum 4336 V.

f. Frequency, normal and accident conditions:
60 Hz.

g. Safety function. The switchgear sha31
remain energized and provide safeguard
power and control for a balance of 180
days after occurrence of a DBE.

v
Attachments:

Specification Revision Description

8031-E-7 9 Technical Specification

8031-E-7 12 Summary of Proposal Part
Attachment A II, PP SP 10 thru SP-18,

CT-1, CT-2

8031-G-1 7 General Project Requirements
for Purchase Orders

8031-G-4 3 General Project Requirements
for Shop Painting for
Mechanical and Electrical
Equipment

8031-G-13 3 General Project Requirements
for Quality Assurance

P-128/10
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PURCHASE ORDER NO.

REQUISITION NO. 8031-E-7 lb
PAGE 20 or 22 PAGES

I QUANTITY DE SC RIPTION E . O. UNIT PRICE EXTENSIONo
S S

.-

Specification Revision Description

8031-G-14 4 General Project Requirements
for Seismic Design Analysis
of Equipment and Equipment
Supports

8031-G-5 2 General Project Requirements,
Documentation Required
from Suppliers

8031-G-18 2 General Project Requirements
for Environmental Qualifica-
tion of Class lE Equipments

8031-G-19 2 General Project Requirements
for Design Assessment and
Qualification of Seismic
Category I Equipment and

# Equipment Support for
Seismic and Hydrodynamic
Loads

8031-G-19 Pages: F-29 F-28
Appendix F F-41 F-40

F-101 F-100
F-ll3 F-ll2
F-125 F-124
F-137 F-136
F-179 F-322
F-180 F-364
F-193 F-385
F-260
F-261
F-274
F-287
F-288
F-301

8031-E-7 0 Quality Surveillance
Attachent B Requirements

P-128/10

01068 d &- 7 5) PC T reCo-0 2
. - _

_



_ _ _ , , ._ . _ _ _ _ _ . . _ _ _

PURCHASE ORDER NO.

REQUlstTION NO. 8031-E-7 13 ,

Page 21 of 22 Pages

QU ANTITY DESCRIPTION g p, UNIT PRICE EXT E N510 N

. ..
..

5 5

. E-19 3 Single Line Meter & Relay
Diagram, 2.3 kV Plant
Services Power System,

_ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ . . 1 and 2 Units
E-20 0 Single Line Meter & Relay

,

Diagram, Diesel
Generator - Common

E-146 0 Schematic Diagram, Reactor
Recirculation RPT Breakers

Note: Additional drawings required for detailed
design will be submitted later by separate
transmittal. These drawings include:

a) Schematic Meter and Relay Diagram
b) Control Schematic Diagrams
c) Device , Table
d) Dimension and Interface Requir,ements

''] for Bus Duct and External Connections
m./

Engineering Release
~

1. A11 items are released for basic engineering and
scheduling.

2 . De_leted _ _ - -- - - - - -
~ ' - ~ '

,

.
._. -

Effectivity Information

"The Specifications, Forms, Drawings, Data Sheets,
and General Project Requirements referenced in this
Purchase Order revision are retroactive to the dateof first issue of this Purchase Order and apply to
all items to be manufactured under this PurchaseOrder."

Special Note Regarding Requirements of 10CFR21:

Seller shall comply with the provision of 10CFR21,.

Reporting of Defects and Noncompliances, forClass I items (Q-Listed).
t
'b

DO68 468 a PC-t NG-02
l
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PURCHASE ORDER NO.
yt

REQUISITION NO. 8031-E-7 I3
|
1 Page 22 of 22 Pages

[ QUANTITY DESCRIPTION
E P. .

UNIT PRICE EXTENSION

--
-.

_ .__. _ _
s s

-

.

Forms

Deleted
' 8031-DR 4 Documentation Requirements

3295 Statement of Conformance

ED-27 Supplier Deviation Disposi-
tion Request

Dwg. No.

SK-E-010 F 13.2 kV Auxiliary Switch-
gear Room Arrangement

SK-E-Oll E 4 kV Auxiliary Switch-
gear Room Arrangement

SK-E-03E C Electrical Layout, Main
Transformer Area, "
Unit 1

SK-E-037 r Electrical-Layout, Main
Transformer Area, Unit 2

SK-E-038 A Iso-Phase Bus Layout, Gen.
' Area - Units 1 & 2, Plan

- -- and Sections
E-5005, Sh. 1 & 2 A Tray and Conduit, Circulating

_-_ . E-5006,... -.
-- -

..-- ... . Mater Rumo Rouse -. . ..

--

. A . Tray" and- Cinduit Details'- -

Attachments:

Dwg. No. Revision Description

E-12 8 Single Line Meter & Relay
Diagram, 13.2 kV Unit
Auxiliary Power System,
1 Unit, Sheets 1 and 2

E-13 7 Single Line Meter & Relay
[ Diagram, 13.2 kV Unit
j Auxiliary Power System
i 2 Unit, Sheets 1 and 2
| E-14 5 Single Line Meter & Relay

Diagram, 13.2 kV
Station Auxiliary Power
System, 1 and 2 Units

E-15 8 Single Line Meter & Relay
Diagram, 4 kV

O SafecJuard Power System,
'N 1 Unit

E-16 8 Single Line Meter & Relay
Diagram, 4 kV Emerg.
Safeguard Power System

._-_ - . . - 2 Unit

---

. _ _
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8733 NO, OU A NTITT UNIT DESCft|PT60N AND AltTICLE CODE UNIT Pm CE AnscuNts

S S

_
This change order is issued to:

.
1. Incorporate Revision 13 of M/R 8031-E-13

+\ changes in the M/R are as follows:

(a) Added Attachment B - Quality
Surveillance Requirements

(b) Added Drawing 8031-E-146 Sheets 1 & 2
as an attachment

Price addition $16,068.

'

.

e

.

v

TOTAL s

_ _ _ _ _ _ __
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SEISMIC AND OUALITY ASSURANCE

- Items 7, 8, 9, 10, 11, 12, 13 and 14 are
Class I equipment and the following
requirements shall apply:

1) This equipment shall meet analyses and
tests as required to meet commitments
in the PSAR and possible subsequent
commitments to the AEC with regard to
seismic requirements as finally developed
and Philadelphia Electric Company inter-
pretation as to the adequacy of such
analyses and tests, at no extra charge.

2) Design basis events - Seismic and hydro-
dynamic requirements reference Spec.
8031-G-19, with seismic / hydrodynamic
accelerations at the switchgear mountings
per Spectrum Response Curves Spec. 8031-
G-19, including Appendix F consisting of:

a) ATWS Switchgear (Item 33) pages F-29,
F-41, F-101, F-ll3, F-125, F-137, F-179 ,

F-180, F-193, F-260, F-261, F-274, F-287,
F-288, F-301.

i

b) Existing Switchgear (Items 7 thru 14)
pages F-28, F-40, F-100, F-ll2, F-124,
F-136, F-322, F-364, F-385.

| 3) Normal basis events - as outlined in Spec.
8031-E-7, under Conditions of Service.'

4) The Seller shall submit a proposed method
for qualifying the equipment for use under
conditions of items 2) and 3) above in
accordance with Spec. 8031-E-7, paragraph
12.2.

ATTACHMENTS

'

Specification
Number Rev. Description

d 8 0 31-E-7 13 Material Requisition

| O Including Summary of
(_,) Proposal Part II

(Attachment A)

P -128 /ll
-

TOTAL 8

. -
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.. Dwg. No. Rev. Description

E-19 3 Single Line' Meter &
Relay Diagram, 2.3 k V
Plant Services Power
System 1 and 2 Unit

E-20 0 Single Line Meter &
Relay Diagram, D1
Diesel Generator,
Common

E-146 Sh. 1& 2 0 Schematic Diagram -
/4 Reactor Recirculatic n

RPT Breakers.;

i

l

s Note: Additional drawings required ford detailed design will be submitted
later by separate transmittal. These
drawings include:

a) Schematic Meter and Relay Diagrams

b) Control Schematic Diagrams

c) Device Table

d) Dimension and Interface Requiremen ts
for Bus Duct and External Connections.

.

8

i

O:

TOTAL ' S

-_ _ _ _
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[ Attachment A M/R 8031-E-7

O
SUMMARY OF PROPOSAL

FOR

' - MEDIUM-VOLTAGE METAL-CLAD

SWITCHGEAR AND ASSOCIATED BUS DUCT

FOR THE I

LIMERICK GENERATING STATION

UNITS 1 AND 2

FOR THE

PHILADELPHIA ELECTRIC COMPANY

i

/' BIDDER I-T-E Imperial Corp.
C.

PART II - TECHNICAL DATA

1.O ERECTION INFORMATION

1.1 Weights

! a) Switchgear Assemblies, less accessories:

Approx. (Same asAss'y No. Net
Shipping net weights)

10 (10A103) 16700 lbs. lbs.
20 ( 20A10 3) 16700 lbs. Ibs.
Il(10A101) 47700 lbs. lbs.

12 (10A102) 47700 lbs. lbs.

21(20A101) 47700 lbs. lbs.

22 (20A102) 47700 lbs. lbs.

110 (10All5) '7500 lbs. lbs..

210(10All6) 17500 lbs. lbs.
310 (10All7) 17500 lbs. Ibs.
410(10A118) 17500 lbs. lbs.

O

SP-10 Rev. 12'

,
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d Attachment A, M/R 8031-E-7

O Approx.
b Ass'y No. Net Shipping

120 (20All5) 17500 lbs. lbs.
220(20All6) 17500 lbs. lbs.

320(20All7) 17500 lbs. lbs.

420 (20All8) 17500 lbs. lbs.
._

b) Bus Duct Assemblies:

10 (00A105) 7520 lbs. lbs.,

20 (00A106) 7520 lbs. lbs.

11(10A107) 11080 lbs. lbs.
21(20A107) 11080 lbs. lbs.

101(00A119 ) 19700 lbs. lbs.
201(00Al20) 20500 lbs. lbs.

c) Heaviest Single
Piece to be
Shipped as a
Unit 6750 lbs. lbs.

1.2 Dimensions

a) Largest Section
to be Shipped
as a Unit L 144 ins W 97 ins H 90 ins

b) Drawout space required:i

!

15 kV indoor circuit breaker 66 ins
5 kV indoor circuit breaker 60 ins

c) Depth Width Height

15 kV, 1200 amp. unit 89 ins. 36 ins. 90 ins
15 kV, 2000 amp. unit 89 ins. 36 ins. 90 ins
15 kV, 3000 amp. unit 114 ins. 46 ins. on ins
5 kV, 1200 amp. unit 56 ins. 26 ins. 90 ins

. 2.0 DESIGN DATA

2.1 13.8 kV Metal-Clad Switchgear
Circuit Breaker Characteristics>

and Ratings

a) Operating time-closing 7.5 cycles

b) Operating time-opening 1.5 cycles

SP-ll Rev. 12
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d Attachment A, M/R 8031-E-7

- c) Interrupting time-rating

25% or less fault current 5 cycles
25-100% fault current 5 cycles

d) Rated maximum voltage ~15000 volts
:-
'

e) Rated voltage range factor, K 1.3

g f) Rated short circuit interrup-
ting current at maximum voltage .28900 amperes

g) Maximum symmetrical inter-
,

rupting capability 37500 amperes

bh) Short time current carrying
capability for 3 seconds ;37500 amperes

d i) Closing and latching
capability 60000 amperes

j) Control Power Requirements:

Trip Coil Close Coil
'

Maximum voltage 140 volts 130 volts
- Minimum voltage 70 volts 90 volts

Current at rated,

i voltage 6.7 amps 6.7 amps

k) . Stored-energy spring powered system:

Maximum voltage 130 volts
Minimum voltage 90 volts

,

Current at rated voltage 10 amperes
Time to fully charge 2 seconds or,

i from fully discharged less
condition1

; ,

1) Average speed of contacts during travel Max. 15 Ft/ Set
. from the point of arcing contact break-

Min. 11 Ft/ Setto a point on che opening stroke desig-
nated by the manufacturer,

m) Length of contact travel over the portion
; of opening stroke referred to in Item 1
: (1) above. 2.2-3 Inche:

i

.

O
i

! SP-12 Rev . 12 f
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[ Attachment A, M/R 8031-E-7I

i

n) Point on the blade of. hinge type
movable contacts at which the speedi

and travel measurements are made. 7" from pivnt
:

o) Maximum permissible rebound u opening,4

measured at contact tips. 0.9 inches

~ p) Impulse withstand voltage of the
entire structure (based on 1-1/2,

X 40 microsecond wave). 95 kV

q) .One minute 60 cycle test voltage for
entire structure. 36 kV

,

| r) Bus material Aluminum

;
2.2 4.16 kV Metal-Clad Switchgear Circuit Breaker

Characteristics and Ratings

| a) Operating time-closing 4.5 cycles

b) Operating time-opening 1.5 cycles

d c) Interrupting time-rating;

'
Item 33 only (@ 45-56 Hz. ) 135 milli-sec

5 cycles! -( 25% or less fault current
,

5 cycles25-100% fault current
,

'

d) Rated maximum voltage 4.76 volts

g e) Rated voltage range factor, K 250 MVA 1.24
350 MVA 1.19|

f) Rated short circuit internupting
i current at maximum 250 MVA 30300 amperes

voltage 350 MVA 42400 amperes
g) Maximum symmetrical interrupting

capability 250 MVA 37500 amperes
350 MVA 30000 amperes

,

h) Short time current carrying capa-<

bility 250 MVA 37500 amperes .

350 MVA 50000- amperes
! i) Closing and latching capability

250 MVA 60000 amperes
,

^ 350 MVA 80000 amperes,

j) Closing power requirements
Trip Coil Close Coil

; Maximum voltage 140 volts 130 volts
j Minimum voltage 70 volts 90 volts

Current at rated voltage 6.7 amps 6.7 amps

'

.

!

SP-13
1 Rev. 12

,
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() k) Stored-energy spring powered system

Maximum voltage
__

130 volts
Minimum voltage 90 volts
Current at rated voltage 10 amperes
Time to fully charge from 2 seconds

filly discharged condi-
- tion

1) Average speed of contacts Max. 13 Ft/Sec
during travel from the point Min. 10 Ft/Sec
of arcing contact break to a
point on the opening stroke
designated by the manufact-
urer.

'

m) Length of contact travel over
the portion of opening stroke
referred to in Item 1 (1) above. 2-3 Inches

n) Point on the blade of hinge type
movable contacts at which the
speed and travel measurements
are made. Top

o) Maximum permissible rebound on

[ )\$ opening, measured at contact tips. 10%
%.

p) Impulse withstand voltage of the
entire structure (based on 1-1/2
X 40 microsecond wave). 60 kV

q) One minute 60 cycle test voltage for
entire structure. 19 kV

r) Bus Material Aluminum
s) Item 33 only Nominal Volts /Hz 70

,

; 2. Instrument Transformer Characteristics and Ratings
1

a) Bidder shall supply the following current trans-
former characteristic data based on tests or
computations:

A. Manufacturer

B. Type
i

C. Mechanichl short time current rating.

D. Thermal one second current rating.

E. Relaying accuracy classification.<

SP-14 Rev. 12
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F. Typical ratio-correction-factor curves for
the standard B-2 burden from 0.25 to 22
times rated primary current for each turn
ratio.

G. Excitation curves for each turn ratio.
-

H. Resistance of secondary winding for each
turn ratio.

I. Resistance of the secondary leads from the
current transformer to the terminal facili-
ties for Buyer's connections,

b) Bidder shall supply above information on sheets
CT-1 through CT-2 attached.

c) Bidder shall supply the following potential
transformer data:

13.8 kV 4.16 kV
Switchgear Switchgear

A. Manufacturer Westinghouse Westinghouse

(}
B. Type PTM-110 PC-60

C. Accuracy Class ANSI-Std. ANSI-Std.

.; 2.4 13.8 kV Metal-Enclosed, Non-segregated Phase Bus Duct

{
Details and Ratings

Bidder shall supply the following information:a.

1

A. Nominal Voltage 13.8 kV

B. Maximum Voltage 15 kV

C. BIL 95 kV

D. Maximum hottest-spot total
temperature 105 C

E. Bus support insulation Porcelain

F. Bus Material Aluminum
,

G. Bus bar arrangement (sketch)

(''' 1) 2000 ampere bus duct

\_ 2) 3000 ampere bus duct

SP-15 Rev. 12
_ _ _ . . __ _ ,__
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1

1 b. Seller shall guarantee that the performance of
j the metal-enclosed, non-segregated phase bus
; shall be at least as good as the following:

| A. Loss in watts per three- 1200A-120 watts
phase foot of bus run 3000A-260 "

,

B. Momentary short-circuit
current rating (asymmetrical) 60,000 amperes

C. Four-second short-circuit
rating (syrmetrical) 37,500 amperes

.

D. Ten-second, 60 hertz dew
withstand strength of in-
sulation 36 kV

E. One-minute, 60 hertz dry
withstand strength of in-
sulation 36 kV

F. Impulse withstand voltage
based on 1.5 X 40 micro-
second wave 95 kV

() 2.6 Cable entrance and termination data:

a. Referring to SK-E-010, and drawing E-14, pro-
vision must be made for terminating and insu-
lating the incoming power cables. consisting of
6-2000 kemil cables. The Bidder shall furnish

! with the proposal a sketch of the proposed ter-
mination arrangement, including roon for neces-

; sary stress cones. ._-

! 2.7 4.16 kV Metal-Enclosed, Non-segregated Phase Bus Duct
Details and Ratings

[ a. Bidder shall supply the following information:
!

A. Nominal voltage 4.16 volts

B. Maximum voltage 4.76 voltsj

! C. BIL 60 kV
!

| D. Maximum hottest-spot total
temperature 105 Ci

{ E. Bus. support insulation Pyrcelain

F. Bus material Aluminum
<

|

Rev. 12SP-16. .
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b. Seller shall guarantee that the performance-

of the metal-enclosed, non-segregated phase
bus shall be at least as good as the follow-
ing:

- A. Loss in watts per three- 2000A - 200 watts
phase foot of bus run annna - 96n watts

B. Momentary short-circuit
current rating (asymme-
trical) Annnn amperes

C. Four-second short-circuit
current rating (symmetrical) 37500 amperes

D. Ten-second, 60 hertz dew
withstand strengt of in-
sulation 19 kV

E. One-minute, 60 hertz dry
withstand strength of in-
sulation 19 kV

F. Impulse withstand voltage3 based on 1.5 X 40 micro-,

'

second wave 60 kV

3.0 DRAWINGS

3.1 Preliminary outline drawing furnished with proposal:

Ass'y. No. Dwg. No. Ass'y. No. Dwg. No.

No. 00A103 SK-109999-1 No. 10All5 SK_logggg-1

No. 00A104 No. 10All6" a

No. 10A101 No. 10All7" a

No. 10A102 No. 10A118" "

No. 20All5 "No. 20A101 "

No. 20All6 a"No. 20A102
No. 20A117 "

No. 20A118 a

3.2 Firm channel base and floor plan arrangement drawings
furnished with proposal:

No. 00A103 No. 10All5
No. 00A104 No. 10All6'

No. 10A101 No. 10All7
No. 10A102 No. 10All8
No. 20A101 No. 20All5p No. 20A102 No. 20A116Q No. 20All7

.

No. 20All8

Osh$ckib!" abs 9shSkishb0SSbibu$dkkfon*

de ta.tls .

SP- 17 Rev. 12
.-- - _- . _.-. --.-
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gh3 Attachment A, M/R 8031-E-7

3.3 Time requirement after award of order to furnish
preliminary drawings requested on Form G-321-C>

(Guaranteed weeks):

a. Outlines 14 weeks

- b. General arra'ngements 14 weeks

c. Plan and elevation details 14 weeks

d. Elementary diagrams 14 week's
4 weeks after receipt

e. Wiring and connection diagrams of approved schematics

f. Component data sheets Prior to shipment

4.0 QUALITY ASSURANCE

Has bidder submitted his quality assurance program as
required by Section 12.1 of Specification 8031-E-7?

YES x NO

5.0 OUALIFICATION OF SWITCHGEAR

(' Has Bidder submitted a description of the method of
qualifying switchgear as required by Section 12.2 of
Specification 8031-E-7?

YES x NO

6.0 EXCEPTIONS

A detailed list of any and all exceptions taken to these
specificationsshall be furnished as a part of the Bidder's
Proposal. In the absence of such a list, it shall be
understood and agred the Bidder's Proposal is based on
strict conformance to these specifications in all respects.

List attached YES x NO

.

E. J. Bubb

| Signature of Bidder

() Field Application Engineer

Title
!,

April 6, 1971

Date of Bid Rev. 12
.. . ,

_
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kAttachmentA,M/R8031-E-7

O
'

CURRENT TRANSFORMER DATA
- ,

i

As Used in 13.8 kV Switchgear:
,

A. Manufacturer ITE - Imperial Corp.
.

B. Type MC 15 Al

C. Mechanical short time current rating 60000 amperes

D. Thermal one second current rating 37500 amperes

.i Refer to Summary of Proposal, Part II, paragraph 2.3 a) for
; definition of the following letters:
4

C.T. E. F. G. H. I.
Ratio Curve No. Curve No.

]

50/5

75/5 10H10 .020 .015

200/5 10H2O .061 .015

300/5 10H50 .142 .015

600/5 10H100 .36 .015
:

1 800/5 10H100 .280 .015

1000/5 10H100 .562 .015

i 1200/5 10H200
_

.540 .015
'

:

2000/5 10H200 .752 .015
i

| 2000/2.5 10H200 1.84 .015
i

3000/5 10H200 - 1.20 .015'

:

:
| .

,

1

O
.

*

CT-1
Rev. 12*

, . _ . . _ . . . . _ - _ . . _ . _ - . . . _ . _ . - _ _ _ _ _ _ ___ _ . _ _._ _ _ __ _ .._ ~ _
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d Attachment A, M/R 8031-E-7
i

!

CURRENT TRANSFORMER DATA

As Used in 4.16 kV Switchgear

A. Manufacturer I-T-E Imperial Corp.

MC 5B. Type

C. Mechanical short time current rating 60000 amperes
,

D. Thermal one second current rating 37500 amperes

Refer to Summary of Proposal, Part II, paragraph 2.3a for
definition of the following letters:,

C.T. E. F. G. H. I.
Ratio Curve No. Curve No.

50/5<

75/5 10H10 .020 .015

. 10'0/5 10H10 .029 .015

200/5 10H2O .061 .015,

,' 300/5 10H50 .142 .015 -

800/5 10H100 .280 .015

1000/5 10H100 .562 .015

1200/5 10H200 .540 .015

j 2000/5 10H200 .752 .015

i

|

|

[

4

|O
t

CT-2 Rev. 12
I

,. ,_- . ,. . _ . _ . _ . . -. - _ . . . _ . - _ - -_ _ -_ - - - . _ _ _ _
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Attachmant B to M/R 8031-E-7 Rev. O
. .

QUALITY SURVEILLANCE PEQUIREMENTS(~x
k--

1.0 SCOPE illance
This attachment describes Bechtel quality surve
requirements including witness and hold points.

l

;
__ i

INITIAL QUALITY SURVEILLANCE VISIT2.0 i Quality

The Supplier shall furnish to the Bechtel Suppl erthe names and addresses of lower tier
_

(SQR) b tracted,

suppliers with a description of the work to be su confalls under either of the following categories:
Representative

when it
Custom fabricated equipment involving fabricationill

processes, including examination or testing that wbe shipped directly to the jobsite from the lower t eria.

include off-the shelfThis does not k
supplier's plant. equipment preengineered and manufactured for stoc ,

the

Custom fabricated equipment that will be shipped toSupplier for further assembly and inspection, but w eh re
b. including examination ord at thethe fabrication processes,

testing specified to be witnesned are performelower tier supplier's facilities and will not beThis does not include*

repeated in the Supplier's shop.off-the-shelf equipment preengineered and manufac ur
t ed

~%
(\- / for stock.

WITNESS AND HOLD POINTS3.0 f

_3.1 witness and hold points are critical steps in manu ac-The
turing and testing to be observed by the SQR. working

Supplier shall notify the SQR at least five (5) to be
days in advance of the start of operation /testThe Supplier may proceed with the work
witnessed. if the SQR is not available atpast a witness point The Supplier may not proceed withi er/
the appointed time.the work past a hold point except by written wa vFinal release prior to
agreement by the Bechtel SQR.
shipment is a mandatory hold point.

i i d

3.2 Quality surveillance shall include, but not be l m te1.
to the witness and hold points listed in Table

'

ihd
Additional witness and hold points may be establ s e,

by the SQR with mutual agreement of the Supplier.

ENGINEERING / QUALITY VERIFICATION DOCUMENTS4.0 t all

The Supplier shall provide evidence to the SQR thadocuments requiring project engineering review have rev
iew

t The 8031-
status Code 1 or 2 prior to release for shipmen .h lity

DR Form shall be used as a cover sheet for t e quaverification documentation as the package is presen
j3 ted toat\/ l se for

the SQR for review and sign-of f prior to re ea
shipment. Sheet 1 of 2

P-182/4 1
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Attachment B to M/R 8031-E-7 Rev. O

) TABLE

COMPLETED UNITS

WITNESS POINTS
,

,

i

Description Operation / Test / Examination '

Completed housing and supports Surface preparation and
visual examination prior j
to painting.

Completed housing and components Finished surfaces and '

components prior to ,

assembly

Completed units Installation of component
and wiring for type, crimp-
ing and separation. :

i
;

.

HOLD POINTS i

Description Operation / Test / Examination

Completed Units Final inspection for materials
; of construction, dimensions,

general workmanship, cleanness,,

! marking, tagging, and prepa-
| ration for shipment
|

[
- Suppliers quality Review and signoff for complete-

'

verification documents ness and accuracy

Completed Units Functional Tests as described
in Sec. 12.3 of Spec. 8031-E-7.

O
P-182/4 Sheet 2 of 2



1

,

**
-

.

DISTRIBUTION Af!D ACTloN
ACTION REQUIRED a DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED...(SEE COL. 6)

1 = APPROVAL ' BECHTEL POWER CORPOH ATION
SAN FRANCISCO POWEn DivtSION F = PRIOR 10 FABRICATION

] 2 = INFO / REVIEW P o (ox 3[6 . SAN FH S = PRIOR TO SHIPMENT
C CO, CA. 94119

, , p

BECHTEL POWER CORPOR ATION TO NAM M MWW WAL
3 = APPROVAL LIMERICK GENER ATING STATION CERTIFIED COPY REQUIRED)

P.O. BOX A, SANATOG A BRANCH<

4 = INFO / REVIEW POTTSTOW N, PA.19464
|

. , Aisn. J.H. Galley, Prosect Constructson Manager '

g

PARTS OF EACH DOCUMENTATION REQUIRED [
JTEM, SYSTEM, SYSTEM COMPONENT, REFER TO SPECIFICATION 8031-G-5

}
ELEMENT, OR PORTION THEREOF DOCUMENT TITLE occuadENysg gs4mieUTION as *

,

REQUIRING DOCUMENTATION i | 21314 | 5 is I7 |e l e isolii1 2 |13 |i a

Dafinitions and instructions pertaining to entries on E C

thn sheets of Form 8031-ER to follow

1. " Documentation" is de fined as drawings, sketches, d Lagrans, p rc coduries t,

reports, instructions , data sheets, manuals, certif Lentes sa mE le s or any [
-

,

other document requir ing submittal to Bechtel. (Se t :lo::ument t,itle ! <:o lumn ),

I
; Documentation shall be one full-size reproducible u 11es s Supp lJ er .s 4

advised otherwise.- '

'I
;2. Column 6 defines when documentation is required.
t

|3. Columns 7 & 8 defines where documentation is to be se nt j
,

4. Cclumnn 9 thru 14 indicates the applicable section i >f a specifi ca t; .on.

5. OI '

y ategories of documentation

(a) Engineering documentation general.
,

That documentation which after review and appri >v al by Be d tE l no further<

submittals are required.'

:
.

1

''

(b) Engineering Documentation - specific. '

That documentation which after review and appr< >v al by Beghtel for
fabrication, and after fabrication, one comple :e s<et sha-L3 be sub--
mitted annotated " Certified As-Built". -

(c) Procedures - such as testing procedures, weldi] tg p rocedu re s at ,d e;c .

(d) Quality records - such as test reports, materi, il c<ertifi :a ti os s o::,

; other quality records genera- e i<1uring it ar ud actur ing
- cycle.

: 6. (I) Bechtel Inspector release required for documen' a t: ion as ac te d.

/
.

A

JOB
MEDIUMeVOL'1 AGE METAL-CLAD N O. 8031

- g$, - SWITCHGEAR ANL ASSOCIATED
REOuISNON

;d; *
*

U ER

{ BUS DUCT 8031-E-7
8 L PHILADELPHIA ELECTRIC COMPANY Cheet 1 of 6 4

CoRPOR ATION LIMERICK GENERATING STATION UNITS 1 & 2
--



i-- -

9

f
** * DisilllllullON s JD ACllON

ACTION llLUUlHED & DE5flNATION (SEE COL. 7 & 0) DOCUMENT llEOulHLD. . .(SL E COL. G) j
j = APPROVAL titCHIEL POWfit COHPOllA T80N

NAN rH ANCliCO POWill OlvaSION F = PHIOH TO I AltHICAllON8 uGx , N r H ANelsCO, CA.94t tu
.

.
*

2 = INFO /HLVIEW ,p ,

! '
BECHT EL POWER CORPOlt ATION C = PRIOH 10 UALANCE OF PAYMENT (FINAL

3 = APPROVAL LIMERICK GENEH ATING ST ATION CERTIFIED COPY REQUIRED)
P.0,00X A, SAN ATOG A BRANCH

4 = lNFO/ REVIEW PoTTST OWN, PA.19404
(I) INSPECTOR RELEASE REQUIRED=

, , Aitn. J.H. Galley, Prosect Construction Manager ;

PARTS OF E ACH DOCUMENTATION REQUIRED
REFER TO SPECIFICATION 0031-G-51 ITEM, SYST EM, SYSTEM COMPONENT.

-| ELEMENT, OR PORTION THEREOF DOCUMENT TITLE DOCUMEN 3 STRIBUTION &
,

| REQUIRING DOCUMENTATION i | 2 I3 |4 16 fis | 71816 9 liol 1|t2ltalta ,

DOgCDEMENT {6f]gCCOE|TECgPEC.ACT
MON-CLASS I SWGR & ,.

; COMMON

f1.0 Engineering Doctuientation
| 1.1 General 1)* List of reocmnended spare ,;

Unless otherwise noted pa m for one years operation, |
cne copy of the th,'mants with prices (6 copies required) S 2 1 5 .O

listed in this secticn |2)* Current transformer data F 1 1 5 .C
-

are required for the
a nn Colm 3)* Misc. detail drawings as '

6 & 7. After cxxtplete
review and/or approval required F 1 1 5 .0
by Bechtel no further 4)* Supplier Deviation Disposition I

,transmittals are required. Requests, Form ED-27 P 1 1 8 .0

1 pecific

copy of documents 1) General Arrangement Drawings
listed in this section for each equipment itsu of WR ? 1 1 5 ,0

are required for the
action noted in Columns 2) Bill of Material P 1 1 5 ,0-

6 & 7- After reviw and ',,

'

approval and after fab- 3) Nameplate Iniormation F 1 il 5,0
rication, doctrnents anno- -

tated " Certified As-Built * 4)' Wiring Diagrams F 1 1 5 ,O
are required as follows: I

, a) One set for action
noted in Col. 6&7. (I)

(Ccmrtn to both Non-Class I .

and Class.I Swgr. .

|

!

.

(O MEDIUM-VOLTAGE METAL-CLAD YOE 8031
|

\.) c.5 kd SWITCHGEAR AND ASSOCIATED ATT ACHMENT TO REV.8E A .. BUS DUCT REQUISITION NUMBER

$t
'

8031-E-7-

[ 8|g' PHILADELPHIA ELECTRIC COMPANY Sheet 2 of 6 4
!

l CORPOR ATION LIMERICK GENERATING STATION UNITS 1 & 2

. . .



. .

,
'

. .
;.

DISilli!!UTION s JD ACIlON 3

ACTION llEQUlitED G DESTliJATION (SEE COL. 7 & 8) DOCUME N T llE QUI R E D. . .(SE E CO L. G)
1 = APPHOVAL ' HE CH1 EL POWEH COHPOH A flON

SAN TH ANCISCO POwrH Oivls ON F = PHIOlt TO F AHHICAIlON
2 = INFO / REVIEW P O BOX 3W. SAN f H ANCISCO CA.94119 '7- s

Artn. A. Teiles. Proiner Eng.neet S = PHIGH TO SillPMEN1
k/ UECHTEL POWER COnPOH ATION~

3 = APPROVAL LIMERICK GENER ATiteG ST ATION CERTIFIED COPY REQUIRED)
P O DOX A SANATOGA BRANCH

4 = INFO / REVIEW POTTSTOWN. P A.19404 (I) INSPECTOR RELEASE REQUIRED=

, Attn. J.H. Galley, Prosect Consieuction Man.iger '

PARTS OF EACH DOCUMENTATION REQUIRED r

ITEM. SYSTEM. SYSTEM COMPONENT. -REFER TO SPECIFICATION E031-G-5

] ELEMENT, OR PORTION THEREOF DOCUMENT TITLE
.

ooCUMEN1 ATION DIST RIBUTION 8.
arvioN coor

' REQUIRING OOCUMENTATION i | 213 j 4 |s k |7|ap9ho|n h2 hah 4r

DOC'JMENT g9 ACT | TECgEgPEC.h0N-CLASSISWGR. & CODE . CODE.
| COMMON
,

!2.0 Procedures

2.1 General 1)* Circuit Breaker Certification
'Ibst Procedure F 1 1 7 .1 1

,

Unless otherwise noted
*

one reproducible of each 2)* Instructions for erection or
is required. installation, operation and .

maintenance incitding photo-
. graph and curve requirenents
of Sectico 16.0 of Spec. 8031-
E-7. (25 copies required) S 1 1 5 .0

|
3)* Paint Procedure # 1 9 1

3 ity Records

3.1 'Iko ecnplete sets of the 1)* Circuit Breaker Certification
documents of this sec- tests, and including post-
ticn shall be subnitted test inspection (I) C 3** 1 7 . 0-
as a final docunnntation I

package with each equip- 2) Test reports, including the j i

nent shipTent. One copy following: (I) C 3 2 .O
to acccrupany the equip-
ment, and one cxpy per a. ANSI C37.09, Section 09-5 I

columns 6 & 7. ((1) ex- Production tests
, cepted.

b. ANSI C37.20, Section 5.3
lbutine tests

- 3) Paint certificaticn (I) : 3 G 4 .5
4) Supplier Deviation Disposition

Requests, Form ED-27, copy only*Ccrmon to both Non-Class I of those approved but not in-
-

and Class I swr. 1 8 '0corporated in W R or Specifi-
caticn (I)

(* Send 1 copy per sec. 17.7 of spec.
.

e MEDIUM VOLTAGE METAL-CLAD JS 8031N
:2 SWITCHGEAR AND ASSOCIATED A TTACHMENT TO REV.89 BUS DUCT AEQUISITION NUMBER

$t 8031-E-7

h syQL PHILADELPHIA ELECTRIC COMPANY Sheet 3 of 6 4

ConPoR ATiON LIMERICK GENER ATING STATION UNITS 1 & 2
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. .
,

Ol5TillDU TION s JU ACTION

ACTION llLOUlllED & DES flNATION BEE COL. 7 & ft) DOCUMENT llEOUlilLD. . .(SLE COL. G)
1 = APPHOVAL HKHiri PNH wuroH A1 oN

SAN FR ANCISCO POWFH DIVISION F = PHIOft TO F AllRICAIlON" 32 = INFO / REVIEW 80[7 ,$AN M ANCISCO. CA.94119 g,p g g
-

,

k ) BECHTEL POWER CORPOH AllON *
"'

3 = APPROVAL LIMERICK GENER ATING STATION CERTIFIED COPY REQUIRED)
P.O. BOX A. SAN ATOG A BRANCH -

>

4 = lNFO/ REVIEW POTTSTOWN. P A.194G4 (I) = INSPECTOR RELEASE REQUIRED
, , Altn. J.H. Galley. Project Construction Manaaer i

PARTS OF EACH DOCUMENTATION REQUIRED
~ ITEM. SYSTEM, SYSTEM COMPONENT, REFER TO SPECIFICATION 0031-G-5

ELEMENT, OR PORTION THEREOF DOCUMENT TITLE
, gi gSTfl8UTION aiDOCUMEN

g

REQUIRING DOCUMENTATION 1 | 213 | 4 |5 is 7 i a l's lio lis 1121:3 |14
g DO MENT : ACT
CLASS I SWGR. C DE . CODE |TECgGgPEC.

1.0 Engineering Documentation
i
' l.1 General 1) Qualification for Service

Conditicns-IEEE-323 S 1 1 2 .2
Unless otherwise noted
one copy of the docurmnts 2) Seismic Qualification Analysis /

,

listed in this section 'Ibst Data, (May be part of (1)
are required for the above)

|S
1 5 .3 *

action noted in Columns
6 & 7. After Cmplete 3) Written documentaticn and/or 'S 1 1 2 .2

,review and/or approval certified test reports that the
i

by Bechtel no ftrther equipent neets the following
transmittals are required, applicable standards: (May be

(=, part of (1) and (2) above)

\)~ a) ANSI C37.09, Std. Test
Procedure for AC High
Voltage Ckt. Bkrs.: 1.2 .2 a

Sect. 09-4 Design Tests
,

'

b) ANSI C37.9, Std. Test Code
Circuit Breakers 1 2 .2 b

i

Sect. 9.2 Design Tests

c) ANSI C37.20, Std. for
Swgr. Assmblies 1 2 .2 c

Sect. 20-5.2 Design Tests
CAlso refer to page 15, Notes
1, 2, 3 & 4 of P.O. LX-
393907

*

|

MEDIUM-VOLTAGE METAL-CLAD sO 8031
"

c

30 n% SWITCHGEAR AND ASSOCIATED A M ACHMENT TO REV.E ,4 BUS DUCT REQUISITION NUMBER

sh 8031-E-7eo egg' PHILADELPHIA ELECTRIC COMPANYo
6Sheet 4 of 6CORPOR ATION LIMERICK GENER ATING STATION UNITS 1 & 2
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. . .

*
. * .

'DISilllDUilON e JD ACTION
ACTION flLOUlllED & DESTINATION (SEE COL.7 & B) DOCUMENT llEOUlHED. . .(SL E COL. G)

1 = APPilOVAL HKHIEL POWEH WHPOHAlHIN
T.AN FD ANC4SCO POWFH THVlf. EON F = PnlOlt TO FAHRICAl'!ON

2 = INFO /IIEVIEW 00[7
3 .sA i A dciCCO. cA.va119 '

=P 1 P Tm p, g
'

BECHTEL POWER CORPollATION
3 = APPROVAL LIME RICK GENERATING ST ATION CERTIFIED COPY REQUIRED)

P.O. DOX A, SAN ATOG A BRANCH'

4 = INFO / REVIEW POTTST OWN. PA.134G4 (I) INSPECTOR RELEASE REQUIRED=

, Attn. J H. Ganey. Protect Construction Manager

f TS OF EACH DOCUMENTATION REQUIRED
IR A ION m3M-5f EM. SYSTEM. SYSTEM COMPONENT,I

DOCUMENT TITLE DOCUMEN I STRIBUTION a.~

ELEMENT. OR PORTION THEREOF ,

REQUIRING DOCUMENTATION i | 2 |3 |4 |s is| 7 i a p 9 |io lis |12|i3|ta

ICLASS I SWGR. Cont'd NNh" kkl!NEf 3df '

l.0 Engineering Dccanentation
i
1.2 Specific 1) General Arrangenent Drawings

for each equignent item of WR F 1 1 5 .O
One copy of documents '

listed in this section 2) Bill of Material F 1 1 5 .O
|are required for the *

action noted in Colurtns 3) Nameplate Information P 1 1 5 .0
6 & 7. After review and
approval and after fab- 4) Wiring Diagrams F 1 1 5 .0
rication, cbcunents anno-
tated "Certifid As-Built"
are required as follows:

' i) One set for action
L noted in Col. 6&7. (I)

t

i

2.0 Procedures i

2.1 General 1)' Quality Assurance Program ? 1 1 2 .1
i

'

l Unless otherwise noted
, one copy of each is re-

quired,
t

|
|

-

.

.

|

e MEDIUM VOLTAGE METAL-CLAD NO 8031
h SWITCHGEAR AND ASSOCIATED All ACHMENT TO REV.

'

F h BUS DUCT REQUISITION NUMBER

m3 8031-E-7
f eggL PHILADELPHIA ELECTRIC COMPANY Sheet 5 of 6

4

CORPORATION LIMERICK GENER ATING STATION UNITS 1 & 2
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. * r .

DISililitullON , AD ACTION

ACTION llLOUlllED & DESTINATION (SEE COL. 7 & fil DOCUMENT llEOulltL O. . .(SE E COL. G)
1 = APPROVAL McH1E t roMH Cosu OH A mlN

SAN FRANCISCO POMH Deva" ION F = PlHOlt TO F AlllllCA IlON
- 2 = INFO /IIEVIEW " 0 00* 30'''A SAN F H ANCI',CO, CA. t:4119 '

Aitn. A. Teilee Pressert Enginese eP OH T'

, i

L- ' BECHTEL POWER CORPOH AllON A AL.

3 = APPROVAL LIME HICst GENERATING ST AT4ON CERTIFIED COPY REQUIRED)
P.O. 00X A. SAN ATOG A BR ANCH

4 = INFO / REVIEW POTTST OW N. P A.194G4 (I) INSPECTOR RELEASE REQUIRED=

, Attn. J.H. Galley, Prosect Construction Manager

| PARTS OF EACH DOCUMENTATION REQUIRED
CWCATION M-G-5~IITEM, SYSTEM, SYSTEM COMPONENT,

ELEMENT, OR PORTION THEREOF DOCUMENT TITLE
, | ooCUMEN N ST RIBUTION a.

REQUIRING DOCUMENTATION Ii | 213 | 4 I5 is | 7 i e li e lioltili2|i3|ia
DOCUM ENT g ACT |TECgigPEC.eNLASS I SWGR. Cont'd CODE k i> CODE

I |
|3.0 Quality Records '

i

3 .1 'No cuplete sets of the 1) Quality Control Inspection and3
documents of this sec- 'Ibst Reports, including the
tion shall be submitted follcuing: (I) C 3 1 2.3

| as a final docunentation ,

package with each equip- a. ANSI C37. 09, Section 09-5 '

ment shipment. One copy Production tests -

to accmpany the equip-
ment and one copy per b. ANSI C37.20, Section 5.3
coluuns 6 & 7. Routine tests |

2) Statement of Conformince,
(~ Form 3295. (I) C 3 1 2 .5
\ |v

3) Paint certificaticn. (I) C 3 G 4 ,5

4) Supplier Deviation Disposition
Requests; Form ED-27, (Copy only j

. of those approved but not in- ~

;1 8q
corporated in M/R or Specifica- I

tion) (I) '

I

.

.

.

I

5 ,,, g MEDIUM VOLTAGE METAL-CLAD "
,

SWITCHGEAR AND ASSOCIATED nEOSSNN$UNER *

@@ {g BUS DUCT 8031-E-7en
p egHg' PHILADELPHIA ELECTRIC COMPANY Sheet 6 of 6 4
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,
_.

. -

LETTER SIZE I 2 3 4 5 6 7
3k (2 /" LETTERING SPACE)5

a 8 .i HEIGHT (SEE DET.'Al I/2" 3/8" 5 /l6" l/4" 3 /16" 5/32" 1/8"
| 'l NO.PER?NCH 2-1/4 3 3-3/4 4 -l/2 6-l/2 7-t/2 9 -l/27

f'w) 2-
i N O. STY.I 6 8 10 12 17 19 25

PE STY 2,3 8 4 4 6 7 9 13 15 19
,

U 3 7 LINE STY.5 1 2 3 3 4
m-

l'2 $ 1 NO.0F STY.I 2 3 3 3 4 4 5
/

h,. 2 | | g g g1 2"" - 7 LINES
NAX. STY.4 8 5 I I I I 27

_ STYLE 1. ,- LETTER HEIGHT
MEASURED BETWEEN

1/64" BEVEL. ALL PLATES
- DETAIL,A -

t _2'/[(2" LETTERING SPACE) t
_ _I I F 7

h3 M .*-l/8"'
W $ 4I" k 2 57 _"._ '

57 \^

JL. SPECIAL STYLE

STYLE 2. sTYtc . L = trTrea sert

.

1/8" DRILL ON (, ALL PLATES.<
(SEE NOTE 2)

'

I _2'2 (2" LETTERING SPACE) ,/
.

l' 7
r NOTES:_

_ __

) Y b4 1. Thickness of nameplate is 1/16"

STYLE 3. 2. Furnish plates with drilled holes
{unless specified otherwise.,
.

2/'2 (2. LETTERING SPACE)
(Alternative application: Attach !"

nameplates to the board with |
-- Minnesota Mining Co. Cement "3M". !#

'/ 93 5 6 ; .9 In this case no holes will be !2
y_ required. !

3. Nameplate material is 3-ply lamicoid
#7031 plate. With white surface and
black core. See nameplate schedule.

"d4 LET.SR) for other Colors.
__

"

gg 4. Engrave letters thru white face to-

- 2 black core. Using a rounded orm
--

STYLE'5. square end cutter. V-shaped grooves
are not acceptable.

5. A11 lett ers shall be condensed gothic. _
O
A iM 1g Issued for Purchase g li(L+

& 1 Wit M t v Eo v-o rt. 3 05 (VX.
) N o. DATE REVISIONS BY CM'M (g g.g gppyDE N R

g

\
| DRAWM $I,'SCAtt OtSIGNED

'''''" ' ' ' " * . 8031PHILADELPHIA ELECTRIC COMPANY
P&I i LIMERICK GENERATING STATION UNITS 1 & 2 ORawiNo ne R Ev.*

DIV. NAMEPLATE STANDARDS Spec 8031-E-7
Figure 1 1
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STATEMENT OF CON FORMANCE

We cert.f y that the tested equipment and required documentation for same meet the require-
ments of the purchase order and applicable specifications:

P.O. NO.: REV.

SPECIFICATION: REV. ;

'PR'IME VENDOR:

SUPPLIER:
,

ADDr1ESS:

DESCRIPTION OF EQUIPMENT:
.

9,,
. . . . , . ~, - -

- .. .

.

.

IDENTIFICATION:
L'

a. ITEM NOS. *

.

;

b. EQUIPMENT NOS.

t

C. TAG NOS.

APPROVED EXCEPTIONS:

.

a pewee (Supoiser Representein.*) 0.stribution:

. , , , , Oreginal: Suppleet to transmat to Jobsste
,

CC: Purchasers inspector (2)
Dese M*'

.

Form 3295



' ' . g.

N Supplier Deviation Disposition Request

FOR SUPPLIER USE N04. The reverse sice of this form contains the
FOR BECHEL USE

instructions for its preparation and use.Supplier $DDR No. Date Submated
items marked with an asterisk (*) are for *Bechtel SDDR Na * Date R eceived
Bechhl entries only. ,

'

i

1. Suptlser

Name: . Address City & State Zip _ _
2. Supplier's order Na 3. Supplier's Part No. L Supplier's Part Name 5. Date Deviation Determined 6. Previous SDDR (No. & Date)

1. Suyer's P.O. No. & Suyer's Part No. 9. Buyer's Part Name la Bechtelinspector Notified IL Bechtel Eng. Nditied

12 Oty or Serial No. 11 Deviation Description (Attxn ertra sheets, photographs, sketches, etc. as necessary)

. _ _

_ _ _ .

_

_

. _ _ . .

.. -_

__

_

__ _ _ _ _

._

-

14 Supler's Disposition Classification: Accept As is Repair O modify suver's Re9uirement

15. Pr@osed Disposition and Technical Justificatione

_

r%
t/'v)

_

_ _ _

.

-.

-~

_ _ _ _ _

e

~

. . -

16. Associated $Upplier Dxument Change ts) r

. _.

17. Supplers Authorized Representative

Signature:
Title:

Name:
.

Date:

*11 Bechtel Engrg. Action : Engrg. Follow-up: Dag Change Other

O Spec / Reg. Change
O Accepted Rejected O Reiected-Resubmit oiscipiine or supplieri Af'ected

*19. BechtelDisposition Statrment including Justification (Attach extra sheets, sketches, etc. as tietessary)

. . . _

..

-~

_ _ . .

._.. . . .

_. _

85 Bechtel Engineering Approval Date Verification Signatures Date,%r\
t j GS(j g 2L Suppher

_._

*22. Bechtel Insa.
.

ED -27 0 74



unne-

em e,

)
INSTRUCTIONS FOR COMPLETING SDDR FORM

[v)
Thas farm is used by a suppleet tot

Noufr leechtel of deviations from estabbahed roquarements and document the suppber's proposed dispositJon, anda)

b) Steeord Bechtel's approval of the'estabhahed resoluuon.

A denstion is any departure from the requirements of the procurtng documents which the supph"et intends to incorporate in the
completed item or service provided. Denation disposiuon enn be classined as Repair. Uss-As-la,or Modify Requirement.

Itepair is defined as the process of restoring a nonconforming characteristic to a condition nach that the espab!Mty of an item to function
rehably and safety is unamputed, even though that 6 tern 5113 may not conform to the ortsmal requirement. Repair includes alterauons to
the properties of the matenal through heat-treatang, weldsna, metal deposition, chemical procesang, etc. This form is not to De used for
cases where Bechtel has previously provided authortzauen so proceed usang an approved repair procedure covertas a specific type of
repaar; nowever. records must be maintained for each specific repair.

Acceptance of the Suppher Deviation Disposiuon Request by Bechtel does not reheve the Suppher from responalbility for the accuracy,
adequacy, or suitabahty of the item or servlee being provided as defined in the procuring documents.

NOTE: Items marked by ari asterisk (*) are for Bechtel use only.

Entry information

Bloc.k No.
Suppher's name and address. List lower 4&er Suppher's name and location (City and State)if apptkable.1.

2. Enter the Supplier's order number if one has been aamsned.

Enter Suppher's Part No, as appbesble from the drawing, estalog, internal speelSeation. etc. If the Devisuun Request3. applies to all parts and additional space is needed, a last of parts to which the request apphes may be attached.

4. Enter Suppher's Part Name.

Enter the date and the method (Spec. renew. NDE, dielectric test, etc.) used to determine the deviation.5.
I,ist any prenous SDDR's and their dates that have been submitted for similar deviattons requested on this Purchase Order.A.

7. Enter the Dechtel Purchase Order Number.

Enter the Bechtel Requissuon ik m number and the part, tag or code number as it appears in the requisition. If additaonal5,
space is needed, a. separate sheet may be attached.

9. Enter the Bechtel Part Name af one has been asmaned. T
Enter the date and the method (TWX phane, letter, etc.) used to notify the Bechtel Inspector.~

10

En'er the date and the method (WX Phone. letter etc.) used to noti *y Bechtel Engineering.,/ 11.

6ppheable, enter quantatsas or serial numbers of the items to whielr the deviation applies. If not serlahmed, record lot,12.
batch, heat ne other applocable idenuf ying infondation.

Desenbe the deviatang charactenstics and define the estent of the out-of-speelheation condition for each identif6ed piece
offected. Identify the locatuan of the deviatins charactenstic by pnnL coordinates or speelfac location, as appheable. Atsach13.

estra sheets, photographs, sketches, etc., as necessary.

I 4. Identsfy dispostuon classafacation.

Describe the proposed daspomuon and prnnde technical sustafication for Bechtel's evaluation. If the devtation is correctable
be rerait, subenst a desatied repaar procedure or reference the procedure previously approved (1,evel13 by Bechtel for use15.

en simslar situa.aons. Provide Bechtel control number, suppher control number and procedure title.

Idenufv the nature of chantes that may result on associated suppher documents (drawings, spees.. procedures. installation16.
in.tructions, etc.).

Esiter the name (typed or pnnted), signature and title of the supplier respresentative authorizing the dasposttion request17.
and date signed.

Enter an X in the applicable bones to define the action required by Bechtel Protect Engineering.* 1 g.

Provide appropriate justificauon for the Bechtel action (s) indicated m Block 18. When changes to drawings, specificataons,
* 1 10 requestions, or other Bechtel documerns are involved, each dneument should be identified and the associated change

desenbed, if other dtseschnes or suppliers are affected, indscate who they are and the document that anitaaledbnefly
resoluuon s.f that involvement. "Other'' follow-up action f e.g. the need int addational Bechtel calculations, addauonal
drawints or sketches,inspecuon by a Project Fagineering representative, etc.I should also t e identiteed here.

GS - barnature of the responnble Disciphne Group Supervisor approving the Engineering action and the approval date.*20.
QF - Signature of the Quality Enganeer who renewed and concurred with the dispositaon and the date signed.

PE - Appr.* val agnature of the Bechtel Project Ensjaeer and the date maned.

Sianature of the suppher's inspector or other represent,ttrve authorized to vertfy that the accepted dispontion was correctly28.
acew:plishsd.

* 22. %rnatw of the Bech tel Inspector or other represen.auve verifytng that the accepted dasposition was correctly
accor'oplished.

.

\

V

-



- -

.

J. e

6%J G . 1,

Specification 8031-E-7
e-

O
SPECIFICATION

FOR
~ .

MEDIUM-VOLTAGE METAL-CLAD

SWITCHGEAR AND ASSOCIATED BUS DUCT

FOR THE

LIMERICK GENERATING STATION

UNITS 1 AND 2

PHILADELPHIA ELECTRIC CO.

4
.

1 ~%
'

.

d} Revised Sheets i, 5, 6, 7, 24, A3
b 11.fi6/)) Revised sheet i & A5 of Appendix B M

f Revised Sheets i,iii,9,ll,23, Addendun No. W y MEh 1 to Rev. 6 incorporated as Appendix B K M h
,

l
7/\ r/nh7 Revised Sheets i, 11 g T-g

MO-Tl Issued for Addendum No. 1 & .b h;

Rev. Shts.i,36,7,8,9,ll,17,21,23,$1,32, W A

3/@ Sht. 4 Form 8031-DR % '5Y
,

/ cm f//hf h '2'. Revised Shts. i,4,27,31, 32
,

f., Revised Shts. i,ii,iii,3,4,7,9,15,21,22,

7 fl/j gg,

J4,/p- 26,27,29,30, SP-ll,SP-13, Added '/4 \
Forms 8031-DR -:t o *

8 4$p
| /3\ um ; Revigg1ghpg|Ti$N6),,0,23,25, .g p7/

.

t , iii, and'Added g p/3 2-1 'll. : $8Nf*n,

b 11-1-1I Issued for Purchase *C /E @ h
' A 2 24-11 Issued for sids %< 'f*N

(O M 11970 Issued for Client Approval EV'' b > 'i
i (/ ie

NO. DATE REVISIONS APPROVALS

\

e

. _ _ - _ -



__

. . .. .- .- ,_..-. - - --.- _ ., ,

s

$HEET SHEET SHEET SHEET SHEET SHEET SHEET
R E V. REV R E v. R E V. R E V. REV REV

i 10 22 4 A-1 8

ii 4 23 8 A-2 8 |

iii 8 24 10 _ A-3 10

iv 0 25 3 A-4 8

1 1 26 4 A-5 9
-

2 1 27 _5 A-6 8,

3 6 28 ~0 I*-

4 ._,5 f29, _ , _4
5 10 1. 30 e4

6 10 g 6
6-

7 10 Pig.3 1

8 6 Fig.2 0

9 8

10 9 }83-DR.
11 8 'Sh.1 I . '4

'12 1 2 4

13 1 3 4

{ } 14 0 4 6
15 4 5 4

16 0 6 4
'

17 g

18 0

19 1

20 0

| 21 .6
| .

c; !hVRev. Shts i,4,27,3N ///h 10 YMENA3 k 88' W
4 %?/ h*9$jlfjhfjkfhjf'g %/ h 9 6 's N M xB '^ R sk

2950 Rev. Suts. 1,111,9,11, W'T m" - R **.Mfwl,SP-ll'SP-13Rn1T 69
,

8 f4 M 23. Mdendte No. 1 BW W W! pn m

3 4-ns $ $ *1$9$$*.1k'16 NNM I V1 '"

2 7-M i- ed etib'Ih' Ob W 7 kdb? Rev. Shts. i,ll [ "/Ipt:-
1 lblll Issued for Purchas ew k H447 kbbNNukk.1 II
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SPECIFICATION

O- FOR
MEDIUM-VOLTAGE METAL-CLAD

SWITCHGEAR AND ASSOCIATED BUS DUCT
FOR THE

LIMERICK GENERATING STATION
UNITS 1 & 2

_ PHILADELPHIA ELECTRIC COMPANY

SPECIFIC CONDITIONS

1.0 SCOPE

This Specification covers the furnishing of all labor, mate-
rials and services in connection with the design, fabrication
and delivery of medium-voltage metal-clad switchgear and
associated metal-enclosed bus duct as listed in the accompany-
ing material requisition.

:2. 0 WORK INCLUDED,

2.1 The Seller shall furnish, and deliver, f.o.b. jobsite,
the equipment completely assembled within shipping and
handling limitations, wired, tested and ready for, () installation in accordance with these Specifications.I

-2.2 The Seller may be requested to furnish technical assis-
! tance as required to supervise unloading, storage,

installation and placing into service. Such services
will be ordered by the Buyer's jobsite construction
superintendent. The costs of these services are to
be billed separately and are not to be included in the
equipment-prices.

3.0 WORK NOT INCLUDED

3.1 The Buyer will provide the following:

.

Foundations and welding channels.a.

b. Installation of the switchgear and bus and re-estab-
! - lishment of connections between disassembled

mechanical and electrical parts.

c. All external connections to the equipment.

d. Control power supplies.

e. Power supplies for space heaters, receptacles and
~

lighting.

| -1- Rev. 1
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|

('') 4.0 CONDITIONS OF SERVICE
V

4.1 Switchgear will be installed indoor, at an elevation
of approximately 220 feet above sea level.

4.2 Maximum 24 hour ambient: 40 0C.

- 4.3 The 15 kV switchgear assemblies and their associated
bus duct will be energized from a nominal 13.8 kV,
low-resistance grounded Y, 3 phase, 3 wire, 60 hertz
system.

4.4 The 5 kV switchgear assemblies and their associated
bus duct will be energized from a 4.16 kV, low-
resistance grounded Y, 3 phase, 3 wire, 60 hertz system.

4.5 The 2.4 kV switchgear assemblies and their associated
bus duct will be energized from a 2.4 kV, low-
resistance grounded Y, 3 phase, 3 wire, 60 hertz system.

5.0 SEISMIC REQUIREMENTS

5.1 The switchgear shall be designed to withstand, without
loss of function and without exceeding allowable stresses,
seismic forces in accordance with the applicable require-
ments of Specification 8031-G-14, General Project

r'% Requirements - Seismic Design and Analysis of Equipment( ,) and Equipment Supports.

5.2 All switchgear equipment shall meet the requirements of
Specification 8031-G-14 for Class II equipment.

5.3 In addition all switchgear equipment so designated in
the Requisition shall meet the requirements of Specifi-
cation 8031-G-14 for Class I equipment. Equipment
designated as Class I in the Requisition shall be in
compliance with IEEE No. 344, Guide for Seismic Quali-
fication of Class I Electric Equipment for Nuclear
Power Generating Stations.

6.0 INDUSTRY STANDARDS

All medium-voltage, metal-clad, switchgear assemblies and
metal-enclosed, nonsegregated phase bus duct to be furnished
under this specification shall be designed, fabricated, and
tested in accordance with the latest applicable revisions
and supplements of ANSI, IEEE, and NEMA Standards specifi-
cally modified only by the requirements herein.

7.0 RATINGS

7.1 Medium Voltage, Metal-Clad Switchgear

O
-2- Rev. 1
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7.1.1 Switchgear shall be rated for application on a

O' symmetrical current rating basis as defined by
ANSI-C37.06 (1964).

7.1.2 Switchgear assemblies indicated as being in 15
kV class shall be rated:

a. Nominal Voltage 13.8 kV
..

b. Nominal Three Phase MVA:

1. Circuit Breakers rated
2000 AMP or less 750 MVA

2. Circuit Breakers rated
2500 AMP 750 MVA

c. Rated Continuous Current As shown on attached
one-line diagrams

d. Interrupting Time 5 cycles

e. Close and Latch (minimum)
1200-2000 AMP Breaker 58,000 amperes
2500 58,000 amperes" "

f. Operating Mechanisms Stored-energy oper-

(} ate (spring-powered)

7.1.3 Switchgear assemblies indicated as being in 5
kV class (2.4 kV service) shall be rated:
a. Nominal Voltage Class 2.4 kV

b. Nominal Three Phase 250 MVA
MVA Class -

,

!

c. Rated Continuous Current 1200 & 2000 amperes
As shown on attached
one-line diagram

d. Interrupting Time 5 cycles

|
e. Close and Latch (minimum) 58,000 amperes

f. Control Voltage 125 volts de

g. Operating Mechanisms Stored-energy oper-
ate (spring-powered)

7.1.4 Switchgear assemblies indicated as being in 5
kV class (4.16 kV service) shall be rated:

I'
' Nd a. Nominal Voltage Class 4.16 kV)

-3- Rev. 6
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O' b. Nominal Three Phase 350 MVA
MVA Class

c. Rated Continuous Current 1200 amperes

d. Interrupting Time 5 cycles

~ e. Close and Latch (minimum) 78,000 amperes

f. Control Voltage 125 volts de

g. Operating Mechanisms Stored-energy oper-
ate (spring-powered)

7.2 Medium-Voltage, Metal-Enclosed, Nonsegregated Phase Bus

7.2.1 Switchgear bus duct indicated as being in 15 kV
class shall be rated:

a. Nominal Voltgae 13.8 kV

b. Rated Continuous Current As shown on attached
one-line diagrams

c. Rated Momentary Current 60,000 amperes

- i d. Insulation Wet process porcelain

7.2.2 Switchgear bus duct indicated as being in 5 kV
class shall be rated:

a. Nominal Voltage 4.16 kV

b. Rated Continuous Current As shown on one-line
i

diagrams,

c. Rated Momentary Current 60,000 amperes

I d. Insulation Wet process porcelain

8.0 DESIGN AND CONSTRUCTION DETAILS

8.1 Medium-Voltage, Metal-Clad Switchgear,

!

j 8.1.1 Construction

a. All medium-voltage switchgear assemblies
shall be of standard metal-clad switchgear
construction.

!
' b. Non-flammable materials shall be used

wherever possible.

-4- Rev. 5
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(~'N c. Switchgear shall be designed so that addi-l tional units can be added to either end atNs
a future date. End units shall be so
constructed that future units can be placed
in position and mechanically attached with
safety without requiring deenergization of
high voltage buses already in service.

-

d. Switchgear siall be designed so that high
voltage, low-voltage and control cables
can enter at either the top or bottom.

e. Terminals of high voltage cables will be attached
directly to high voltage bus terminals in the

[/Os- lugs are bolted directly to plated bus. Aluminum
switchgear without the use of potheads. Copper

lugs will De attacned directly to unolated hun.

Undrilled insulating cable supports shall be
provided for all incoming cables, either bottom
or top entry. Cable supports shall be arranged
to provide for and allow straight runs of cable
between the supports and the terminal connectors
for at least 20-inches in 4.16 kV and for at
least 30-inches in 13.8 kV service.

'/ f. High voltage cable connectors shall be
(_ equipped with bolts not less than 1/2-inch

in diameter and lock washers or similar
locking devices.

g. Insulating material, preferably PVC covers,
shall be furnished for the connection
between the terminal bus bar of each unit
and the power cable. The purpose of the
cover is to eliminate taping of the bus

! to cable connections. Taping of this
connection is not accepatable.

,

|
8.1.2 Enclosures;

a. Each switchgear assembly shall form a line-
up of free standing metal enclosures suit-
able for indoor service as specified.

[ b. Enclosures shall have adequate strength to
| withstand all stresses imposed by shipping,

handling, installation, service conditions
described elsewhere and operation without

| distortion or other damage.
|

| c. Metal separating barriers shall be provided

O'

l
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between breakers and switchboard panels,

(~)/
either mounted on breaker and removable

x,, where necessary, or mounted on stationary
cubicle.

d. Shutters shall be provided to cover auto-
matically and completely, openings to
primary disconnecting devices when breakers

- are withdrawr. from operating position. The
shutter operation shall be such that th e
stationary portion of primary disconnecting -
devices shall be inaccessible when the
breaker is in the test position.

e. Bus sectionalizing and bus tie units shall
be constructed so that the bus on one side
of the breaker can remain energized and
the deenergized bus on the other side can
be uncovered without exposing live parts.

f. In addition to means for fastening the
switchgear to floor steel with bolts,
separate provision shall be made for spot
welding the switchgear to floor steel.

g. For Class IE structures (see requisition)
compartment doors in front of circuit breakers

(~S shall be equipped w_th pull handles and thumb
(_,) screws, all.others shall be equipped with

door handles and latches. It shall be possible
to completely close breaker compartment doors
when the circuit breaker element is in the
test and/or disconnected positions. Provision
for locking compartment doors shall be made
as follows:

Jh3 Equip doors with Yale locks having square or round
bolts, designed so that the key is removable
only when the bolt is extended. The locking
assembly shall be arranged so that the door
cannot be closed entirely nor locked without
use of the key. Tumbler combinations shall
be coordinated with other locks.

| One key is required for each lock. Keys are
to be shipped separately from the switchgear.

h. Ventilating openings on indoor switchgear
through which water might accidentally
enter shall be shielded with covers. The
edges of the openings shall be turned up.

i. Space heaters shall be provided in all
switchgear enclosures. Heater capacitys

\_-
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O
shall be such that the temper 6ture inside
the cubicles shall be maintained above the
dew point temperature for the conditions
of operation, Heaters shall be rated 125 volts

gh~, minimum, suitable for operation from Buyers's
- Heaters shall not be located in main bus com-

partments, shall be readily accessible for
replacement and shall be provided with pro-
tective screens to personnel. Each compart-
ment heater shall be separately fused and
fuses shall be coordinated to maintain
selectively with the main protective device.
Heater leads within primary compartments
shall be in protective metal covering.
Heaters will be energized only when switch-
gear is de-energized. Suitable switching
shall be provided.

j. The maximum unit depth dimensions, including
required aisle space shall be:

13.8 kV, 750 MVA 158 inches=

13.8 kV, 1000 MVA 169 "=

2.4 kV, 250 MVA 158 "=

4.16 kV, 350 MVA 158 "

)
=

8.1.3 Circuit Breaker Elements

a. The circuit breakers shall be oiless, three-
pole, magnetic blowout, electrically oper-
ated, of the stored-energy spring-powered
type operated from a 125 volt de source.
Breakers shall be removable with self-
coupling primary and secondary disconnecting

i contacts. They shall be electrically and
mechanically trip free and have anti-pumping,

features.

b. An operating, a test and a withdrawn posi-
tion shall be provided for each breaker unit.,

The primary contacts shall be disconnected
in the test position, but auxiliary contacts -

and control circuit contacts shall be main-
tained in this position for breaker and
control circuit testing operations. All
contacts shall be disconnected in the with-
drawn position.

c. Each circuit breaker shall be equipped with
all necessary accessories, including at

A least:
U

-7- Rev.10
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O
\~ / A. Manually operated mechanical tripping

facilities, accessible only from inside
the mechanism housing.

B. Manually operated mechanical closing
facilities.

-

C. Mechanically operated "Close-Trip"
position indicator.

D. Operation counter to record tripping
operations.

E. Manual operating device for maintenance
purposes.

F. Provision for attaching a Cincinnati
recorder. One set of all necessary
equipment for mounting the recorder
shall be furnished.

d. In addition to the auxiliary contacts re-
quired for the circuit breaker operating
mechanism, control, indicating lamps and
signals, not less than ten electrically

(('') separate sets of auxiliary contacts shall
J be provided in a rotary type auxiliary

switch permanently mounted on the station-
ary part of the switchgear. .

e. Deleted

f. All circuit breaker auxiliary switches shall
have covers for protection of their contacts.

g. Where vertical lift is required circuit
Lreaker elements shall be raised into the
connected position and lowered to the dis-
connected position by means of a motor
operated mechanism.

h. Removable breaker elements of identical
current and interrupting rating shall be
completely interchangeable.

i. Removable breaker elements for the same in-
stallation which are not of identical
current and interrupting rating shall be
provided with mechanical devices to prevent
incorrect application. Details of the de-
vices shall be included in outline drawings

q submitted for approval.

.
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( 8.1.4 Wiring

a. All control wiring shall be 600 volt, type
SIS, General Electric Company Vulkene;
Cerro Corp. Rockbestos Firewall SIS or equal,
Class B stranded, single conductor, No. 14

-
AWG minimum, except current transformer
secondary circuits shall be wired with No.

. 10 AWG minimum. Wire shall meet IPCEA spe-'

cifications for vertical flame resistance.
b. Wiring shall be complete, with control,

metering and relaying circuits requiring
external connections brought out to conve-
niently located terminal blocks.

c. Wiring terminal blocks shall be of Buchanan
B100 series or Marathon 6000 DJ series with
white marking strips for point identifica-
tion. ,Not more than two wires installed
by the Seller shall be connected to one
terminal. Spare terminals equal in number
to 10% or more of the active terminals are
required. Arrangement of spares shall be
such that each block or group of blocks
will have its approximate proportion of

Os' spares. Terminal blocks shall consist of
not more than 12 terminal points each, and
shall be grouped by services and segregated
according to circuit voltage and field
destination. Terminal blocks shall be
mounted to permit Buyer's cable entrance
from either the top or bottom of the board.
Terminal blocks, for interface with field
wiring, shall be mounted not less than 12"
above the floor line, or less than 6" from
the top of the panel.

d. The terminal blocks and terminal points, for
interface with field wiring, shall be marked
by the Seller with the identification as
shown on the Buyer's wiring diagram. If this
information is not available when required
to permit marking by the Seller, the boards

1 shall be shipped with unmarked terminal
blocks for later marking by the Buyer.

i e. All internal wire terminals, including con-
nections to current and potential trans-
formers, except coaxial or triaxial cables,
shall be made with ring-tongue compression-
type connectors. Connectors shall be Burndy() type YAV or approved equal.

-9- Rev. 8
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f. For units containing current transformers,

{/
the leads shall be connected through testh

s, blocks (States Co., Superior Switchboard
& Device Co., or equal) located between the
terminal blocksand instruments, meters or
relays. One test block group shall be used
for each current transformer to maintain
shorting and grounding integrity. Terminal

- blocks used for current transformer leads
shall contain no other circuits.

Test switches shall be wired with source
wire connected to the bottom (hinged side).
Current Transformer circuits shall be con-
nected so that currents will enter the
switch on the lef t hand blade and leave
through the bottom of the adjoining blade,
front view. Phases for potential and
current circuits shall be connected A,B,C
left to right, side by side, front view.
Direct current circuits shall be connected
positive, negative, left to right, front
view on adjoining blades.

g. Compression type terminal lugs, Burndy Type
YA, long barrel, closed back or approved
equal, and cable supports for single con-

~N ductor copper cable shall be provided for
i all outgoing power connections.

Compression type aluminum alloy terminal
lugs, Dossert DPL-N-P-AA series or approved
equal, and cable supports for 2000 kemil
single conductor aluminum cable shall be
provided for the incoming 13.8 kV power
cables.

| h. Structures indicated for top entry of power
| cables shall be provided with removable top
'

plates, suitable for drilling.

i. Insofar as is possible, wiring terminations
for a particular circuit in each compartment
shall be made on terminal blocks mounted in

j the same location in each compartment.

| j. Isolating switches or pull-out fuse blocks
! for circuit breaker control shall be located

on the breaker drawout side of the switch-
gear, in the compartment of the associated
equipment, preferably toward the front and

t so that the tops of switch handles or fuse
blocks are not more than 6-feet above the

/~% floor.

\vl
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k. All wiring shall be routed and held in place
so that any relay, meter, instrument or
switch can be removed without disturbing
adjacent wiring.

1. Where feasible, secondary circuits of current
- and potential transformers shall each be

complete and separate in themselves, and
isolation between leads f rom each set of
current transformers shall be provided
unless prohibited by space limitations.

m. All secondary and control wiring within
primary compartments shall be enclosed
in protective metal covering.

n. The following secondary and control wiring
shall be grouped on terminal blocks. All
terminal blocks with interconnecting
wiring shall have removable terminal
block covers.

(1) Current transformer circuit terminals,
including neutrals, interconnected with
other compartments.

k- (2) Relay tripping circuit terminals inter-,

connecting with other compartments.

(3) Thru-wiring on terminal blocks at ship-
ping splits.

Where possible, neutrals are to be grouped
with phase leads. Wiring not in the above
categories shall not be included in the
group or placed under covers.

Safeguard and non-safeguard wiring shall be
terminated on separate terminal blocks except
where prohibited by space limitations.

o. Fuse clips shall be wired with the source
wire connected to the upper fuse clip. Fuse
clips for each circuit shall be grouped so
that fuses will be side by side. The fuses
for each circuit shall be arranged positive,
negative for de circuits and A,B,C phase
left to right, front view. Fuse circuits
shall be individually marked by the Seller
with proper identification as shown on the
Buyer's Electrical Schematic Diagrams.-

- 11 - Rev. 8,
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.

(Oj 8.1.5 Current and Potential Transformer Neutral
Grounding

Neutral ground of current and potential trans-
formers shall be in accordance with Philadelphia
Electric Co. standard ES-33, attached.

-

8.1.6 Control and Transfer Switches

a. A spring-return to normal control switch
with black, oval handle and pull-out latch
feature shall be locatcd on each breaker
cubicle door for local circuit breaker
control. This switch shall close the break-
er when rotated clockwise and trip the break-3

' er when rotated counter-clockwise. Each
local control switch shall be connected and
interlocked so that it will operate the
associated circuit breaker when that breaker
is in the test position only. Provision
shall be made (by removal or addition of
a jumper wire on an easily accessible ter-
minal block) for operation of the circuit
breaker while in the operating position by
the local control switch. Each circuit
breaker shall be wired to provide for

C'Sj close and trip operation by a remote con-
trol switch when that breaker is in the
operating and test positions. Operation of
a circuit breaker, when in its test posi-
tion only, by a remote control switch shall
be blocked by the pull-out-latch feature of
the associated local control switch,

b. A maintained contact instrument transfer
switch, with black, round, knurled handle
shall be furnished for each meter or instru-
ment as required. This switch shall be
located on the same cubicle door as the
associated meter or instrument.

c. Control and instrument transfer switches
shall be General Electric Company, Type SB

'

or approved equal.

d. Circuit breaker control switches shall be,

! mounted in a horizontal line not more than
| 5-feet, 6-inches nor less than 2-feet, 6-
! inches above the floor.
I

O
,
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8.1.7 Relays, Meters and Instruments
J

a. Relays, meters and instruments shall be
installed on the front door of the cubicles.

b. Protective relays shall.be semi-flush
~

mounted with relay elements on a removable
chassis and shall have built-in test faci-
lities. Acceptable relay types are given
in Appendix A.

c. Protective relays shall be mounted above
indicating instruments and circuit breaker
control switches unless sufficient space
is not available. Primary relays shall be
mounted at the top of the panel or to the
observer's left when facing the panel.
Backup relays shall be mounted below or to
the observer's right of the primary relays.

d. Hand-reset auxiliary relays shall be mounted
on the front of the panel and in the same
physical order as the associated primary
and backup relays. Self-reset auxiliary
relays involving tripping circuits shall
not be mounted on hinged panels.G

.I e. On indoor switchgear the bottom of relays,
instruments and auxiliary devices shall be
at least 12-inches above the floor.

f. All auxiliary relays shall have covers.

g. General Electric Company Type PK-2 current
cutout links, with auxiliary contacts
(Catalog #6179685G3) semi-flush mounted,
shall be provided in current transformer
relaying circuits, where two or more cur-

| rent transformers are parallel or where
current transformers are connected to dif-
ferential relays.

.

Current transformer circuits shall be con-
nected so that current will enter the PK
block on the bottom side of the lef t hand
terminal and leave through the bottom of,

l the adjoining terminal, front view. Phases
for current circuits shall be A, B, C left
to right, side by side, front view.

h. Indicating instruments shall be mounted on '

a horizontal line at eye level. Instrument

U,

i
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O transfer switches shall be mounted on the
vertical centerline of and below the
associated instrument,

i. Indicating instruments shall be General
Electric Company, Type AB-40, 4-1/2 inch,
switchboard type, semi-flush mounted with

-

expanded 2500 scales or equal. Movements
shall be taut band type.

j. " Test switches, flush mounted (Superior
States, or approved equal), shall be used
in instrument and meter circuits as shown
on the drawings".

8.1.8 Indicating Lights

A red and a green indicating light shall bea.
provided on each circuit breaker cubicle
door to indicate the breaker primary con-
tact position when the breaker is in either
the operating or test position. The red
light, when energized, shall indicate that
the breaker is closed. The green light,
when energized, shall indicate that the
breaker is open.

( b. Indicating lights shall be energized from
125 volt de control bus.

Connections from the indicating lights toc.

the terminal blocks shall be provided for
remote parallel indication.

d. Indicating light lamps and lenses shall be
replaceable from the front of the panel.

8.1.9 Control Source

A continuous 125 volt dc wire control bus,a.

insulated for 600 volts and not smaller
than No. 10 AWG, shall be furnished and run
the entire length of the switchgear with
pressure type terminals provided at each
end for connection to the supply source.
The bus shall be tapped through fusible
connecting switches of suitable capacity
at each cubicle served. All required fuses,
of the non-renewable type, shall be fur-
nished.

b. The main control feed to each breaker shall

- 14 - Rev. O
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be fused in accordance with the following
table and shall be based on the sustained
operating current at rated voltage:

Amp Range Fuse

~

0-45 35
46-85 70
86-115 100

116-135 125
136-175 150
176-225 200
226-275 250

c. The control circuit of all protective re-
lays shall be fused with 35 ampere fuses
except for direct trip circuits in which
case the relay circuit will be protected
only by the main breaker fuses.

d. All fuses shall be of the non-renewable type.

8.1.10 Bus and Bus Taps

a. Bus bars shall have a continuous rating same-
,

as the incoming feed to the bus, and shall,

be of copper or aluminum, with the bus of
the latest standard design and guaranteed to
withstand all mechanical stresses and heat
due to short circuit currents at least equal
to those specified for the circuit breakers.

b. Buses and connections shall be completely
insulated with flame-retardant material at
the factory. PVC covers, or acceptable
substitute shall also be furnished for in-
sulating bus joints between groups of units
of the switchgear in the field, as deter-
mined by shipping requirements. Taping of
field-made joints is not acceptable.

!
! 8.1.11 Ground Bus

a. A 1/4-inch x 2-inch copper ground bus shall
l be provided, bolted to and effectively

grounding each structure, extending the
length of each switchgear assembly. The
ground bus shall have a momentary rating
not less than the highest equivalent momen-

| tary rating of any circuit breaker in the
' g'~ assembly.

V
!

|
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O b. The frame of each circuit breaker unit
shall be grounded through heavy multiple
finger silver-plated contacts at all times
except when the contacts of the breaker
primary disconnecting devices are separated
a safe distance.

-

c. Each end of each ground bus shall be pro-
vided with compression type terminals for
Buyers 750 kemil copper ground cable.

d. Means of removing individual secondary
circuits from ground without disturbing
other circuits and their grounds shall be
provided. Ground points shall be readily
accessible for removal.

e. The ground bus shall be readily accessible
for grounding cable shields and high volt-
age cable ground conductors.

i 8.1.12 Instrument Transformers

a. Current transformer mechanical and thermal
ratings shall be coordinated with the short
circuit ratings of the circuit breakers in
accordance with the latest applicable,

/ NEMA Standards.

b. Used current transformer taps shall be wired
through the test blocks mentioned in 8.1.4.f
as close to the CT as possible. Secondary
terminals on current transformers shall be
without short circuiting devices.

c. Current transformers specified for use with
watthour meters shall have an ANSI Standard
metering accuracy classification of 0.3 at
B-2 burden.

d. Potential transformer high voltage windings
shall be protected by current limiting
fuses.

e. Each potential transformer and associated
primary fuses shall be mounted on a drawout
carriage. When in the withdrawn position,
the potential transformer, its primary fuses
and secondary circuit shall be completely
disconnected. The potential transformer
and its primary fuses shall be visibly
grounded when they are in the withdrawn

- 16 - Rev. 0

. _
_ -



J

.

.
.

Specification 8031-E-7

position. If practicable, potential trans-
former primary terminals shall remain

/~3 grounded even when primary fuses are removed.b
f. Potential transformers shall have an ANSI

Standard accuracy classification of at least
1.2Z for 4.lf kV and 0.6Z for 13.8 kV units.
Where potential transformers are used to
supply watthour meters they shall have an

_ ANSI Standard accuracy classification of
0.3Y.

g. Potential transformer secondary circuit
fuses of the non-renewable type shall be
pr ov id ed . These fuses shall be located so
as to permit replacement while the switch-
gear is energized. They shall be as close
as possible to the source but not in the
primary compartment. Circuits to relays
and watthour meters shall be fused at 35
amperes. Circuits to other devices shall
be fused at 6 amperes.

h. Each potential transformer neutral shall be
made available at the terminal blocks of
the cubicle and shall be grounded at one
point only.

(~N i. Current and potential transformers used to,

s_) supply watthour meters shall be shipped to
Philadelphia Electric Company for test and
calibration at least two (2) weeks prior
to shipment of the compartment. Shipment
shall be made to:

Philadelphia El ctric Company
| Attn: J. F. McDevitt

950 Pulaski Ave.
King of Prussia, Pa. 19406

In addition to the requirements as described
, under SHIPPING, each in.strument transformer
l shipped shall be identified in a manner

which will insure its teing returned to the
correct compartment at the jobsite.

8.1.13 Nameplatesj

a. Nameplates shall be provided for each device,
each switchgear cubicle and each switchgear
assembly. They shall be of Lamicoid, engraved
through the white face to black core, in
accordance with Nameplate Standard, Figure 1,
except that internal relays''shall be marked

(^} with Sellers standard markup.
\J

|
r
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b. Equipment designated as Class I in the
( requisition may require nameplates of a

different color. If required, ti.e color
will be indicated in the nameplate schedule.

8.1.14 Accessories

-

a. Each set of accessory equipment shall con-
sist of, but shall not necessarily be
limited to the following:

A. One test cabinet for operating, testing
and inspecting the circuit breakers when
they are removed from the stationary
structure.

B. One secondary test coupler.

C. One set of relay and meter test plugs.

D. One removable hand crank shall be
supplied for racking the breaker into
the operating position. If vertical
lift equipment is supplied, a motor-
operator is required.

'

~} E. One removable closing lever for manually
closing the circuit breakers.

b. Test cabinet specified above shall conform
to the following:

A. Include a two-pole manually operated
disconnecting device of the visible
break type, fuses, indicating lamps,
control switch, control relay (unless

| it is a part of each breaker) and
; necessary cable with polarized plug
! for attaching to circuit breaker. In

addition to the equipment required for
control of the breakers, this cabinet
shall be equipped with three (3) ex-
ternal terminals for the purpose of
connecting a breaker timing device.
These terminals shall be connected to

I the positive bus, the close and the
trip circuite.

B. Switchgear test cabinets, shall be suit-
able for wall mounting.

c. Grounding and test devices will be used for

- 18 - Re'r . 0
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l
|

() grounding either bus or line, and for
potential testing of either or both, and
shall conform to the following:

A. Six primary bushings shall be included
in the device, three to provide connec-
tibr of the device to the switchgear

.- bus in any cubicle in which the device
*

is to be used, and the other three for-
connection to the outgoing conductors
in the cubicle.

The 15 kV devices shall be furnished
with interchangeable primary contacts
to permit use in either 1200 or 2500
ampere units.

B. One manually operated, three pole,
double throw, selector switch shall be
included in the device. The blades of
this switch may connect the grounding
contacts to either set of three primary
bushings described above. The mechan-
ical indicator, visible from the front,
shall clearly indicate the position of

q the selector switch.

O
The indicator shall be marked " Bus" and
"Line" for the two positions of the
selector switch. In addition to the in-
dicator, the actual position of the
blade shall be readily visible when the
grounding and test device is withdrawn
from the switchgear.

C. Three upper female test terminals shall
be electrically connected to the primary
bushings which connect the device to the
bus, and a similar lower set shall be
connected to the hinges of the selector

[ switch. The test terminals shall be
' - mounted behind an insulating panel with

six openings, each approximately 1.5
inches in diameter, arranged on the
front of the device. The openings to
each set of three test terminals shall
be protected with a suitable cover.

D. An interlock shall be furnished so that
the openings over the test terminals
which connect to the bus can be exposed

,

only when the selector switch is in the

d
J

- 19 - Rev. 1
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() "line" position. The cover over the
'

other set of openings shall have pro-
vision for padlocking. A set of six
test plugs with insulated sleeves shall
be furnished suitable for making con-

-

nections with the above test terminal.
-

E. An electrically operated mechanism, of
the stored-energy spring powered type,
for closing the grounding contacts '

shall be furnished, so that the ground-
ing and test device shall be capable of
closing and latching against short cir-
cuit current equal to the maximum rating
of the switchgear. Tripping facilities
shall be of the manual type only,
readily accessible from the front of
the grounding and test device. This
manual trip shall include an interlock
to prevent the device from being tripped
by unauthorized persons, or from trip-
pings due to vibration or shock. A
mechanical indicator visible from the
front shall clearly indicate the posi-
tion of the grounding contacts.

[\ F. The grounding and test device shall be'- equipped with a control cable, the
length of which shall be approximately
equal to the longest switchgear bus plus
10 feet. In no case, however, shall the
control cable be less than 40 feet in
length. The diameter shall be as small
as practicable for the service and

| shall preferably have a maximum of three
| conductors. The other end shall be
! equipped with a suitable polarized plug
| which matches the polarized receptacle
i on the control station.

G. A control box containing a polarized
receptacle, a push button switch, and
two cartridge fuses shall be furnished
for use as a control station. This
box shall be suitable for wall mounting
by the Company. No source for operation
of the grounding and test device is
required in the switchgear.

H. The grounding and test device shall be
equipped with suitable means for storing

g- and carrying the control cable. With
N ))|

|
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the cable so stored, no interference
shall be encountered when inserting the
devi':e in the switchgear units, closing
the unit door with the device inserted,
or withdrawing the device from the
unit. Where a storage cubicle is pro--

vided, conditions must be such that the
grounding device with the cable in place
can be readily and safely inserted and
stored.

I. An interlock shall be furnished to pre-
vent the primary bushings of the graund
test device from engaging with the
stationary disconnecting contacts in the
cubicle while the grounding switch is
closed. An interlock shall be included
to prevent closing when the grounding
and test device i,s prepared for phase-
out service. Restoration of this circuit
shall not be possible unless the device
is withdrawn from the switchgear. Keys
and cylinders shall be identified so
that operating functions can be readily

, (~') defined and instructions easily followed.
| \J
'

J. All high potential conducting parts,
except as stated above .with regard to
the test terminals , shall be inaccessi-
ble when the device is fully inserted
in the switchgear.

K. Deleted

L. Complete set-up and operating instruc-
tions engraved on or in laminated plastic
panels, shall be mounted on the front of
the device.

8.2 Medium-Voltage, Metal-Enclosed, Nonsegregated Phase Bus
Duct

8.2.1 Construction

a. All medium-voltage bus duct shall be of
standard metal-enclosed, non-segregated
phase construction. The enclosures shall
be made cf steel.

b. Provision shall be made for expansion or

- 21 - Rev. 6
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O" contraction, vibration, and deflection of
the bus bars and the housing due to load-
ing, temperature changes, indicated external
normal forces and short circuit conditions.
Bus bars, insulators, and supports shall be

~
braced so as to withstand the mechanical
and thermal effects of rated asymmetrical
three-phase momentary currents. All flexi-
ble joints required by these criteria shall
be incorporated into the design of the bus
duct.

c. Bus duct transitions to transformer terminal
chambers shown on attached drawings shall
have terminating flanges suitable to receive
the matching flanges on the transformer
terminal chambers. Flange bolts, gasket and
flange gasket cover shall be furnished by
the Seller.

8.2.2 Bus Conductors

a. Bus conductors shall be of copper or alumi-
num and of a size to carry continuously,
rated current without exceeding standard

() hottest-spot temperature rise above ambient.

b. All electrical connections shall be silver
surfaced and bolted when copper conductors
are furnished. When aluminum conductors
are used, they shall not be silverplated
and the type of bolted or welded connec-
tions shall be subject . to approval by the
Buyer.

c. Bus shown on the attached drawings as
j being connected to transformer terminals

shall be furnished with flexible connectors,

: which will allow up to 1-inch of movement
in any direction. -Copper terminal lugs

i will be furnished by others. Flexible links,
insulated or uninsulated, to provide for
correcting misalignment, for testing and for

| isolating purposes in case of'an emergency
shall be provided for al] other terminations.e

,

d. Bus bar joints in field assembled bus and at
terminations shall be bolted lap joints.

i Special connectors and bolts shall be f u r-
nished to prevent corrosion from the contact

. or dissimilar metals.

O'

i
'
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/ e. Conductor support insulation shall be wet
process porcelain.

~

8.2.3 Enclosures

a. Bus duct designated as outdoor type on the
- attached drawings shall be non-ventilated

except as specified herein. Gaskets, or
other means, shall be employed at cover
plates and joints to render the entire
assembly weathertight. These joints shall
be designed to protect the top edges of
the gaskets from exposure to the sun and
rain and to prevent water from collecting
on the gasket.

b. For door enclosures a filtered drain shall
be provided at all low points where moisture
may collect. At least one filtered breather
to vent the upper part of each outdoor en-
closure shall be furnished.

c. Where bus duct enclosures terminate to a
flange connection, flange bolts and flange
gasket cover shall be provided by the

' (~')) Seller.'

\_

d. Indoor type bus duct enclosures shall be
non-ventilated, general purpose type.

e. Enclosures of long bus duct runs requiring
more than end support shall have support
attachments suitable for hanger rods or
wall brackets. Seller shall furnish draw-
ings showing rec ~ommended details for each-

type of s,upport and maximum allowable'

,
t; spacing between supports.

>
t . </ Provision shall be made to correct for

/2inor ;micalignments which may result from,

. the use of separate foundations for the
/ equipments at the bus duct terminations.

.

g.1 Smoke-tight barriers to seal off the move-
me'nt of air or ionized gases through the
bbs. duct, shall be provided at each
switchgear connection and at each struc-
(tural va|1'i. passage. Flashing plates'

shall be furnished where the duct passes
through' walls, either indoor or indoor-'

-

/> -outdoor..'

f\ ,v e. ,

/
,*

'
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; h. Removable plates to provide access to all
'

bus connections shall be supplied. Pre-
ferred location of access plates is at the
bottom of enclosure.

i. A ground bus shall be provided along the
, entire length of the metal enclosed bus.

The current carrying capacity of this
bus shall be equivalent to a 1/4 x 2 inch
copper bar. Provision shall be made for
connecting this bus to ground at two or
more places, with compression type termi-
nals for 750 kemil copper cable.

j, Space heaters shall be provided in all out-
door bus duct enclosures if recommended by
the Seller. Heater capacity shall be such
that the temperature inside the duct shall
be maintained above the dew point temper-
ature for the conditions of operation. Heaters

gh3 shall be rated 125 volts minimum, suitable; s ,

for operation from Buyer's 120 volt, singlei
~

phase, 60 hertz supply. Heaters shall be
' - readily accessible for replacement and shall

'

be provided with protective screens if
located where they may be hazardous to per-

(~') , sonnel. These heaters shall be separately
As fused and shall be wired to have a common<

voltage supply with heaters in associated
switchgear. Heater wiring shall be in pro-

q tective metal covering.

"
8.2.4 Assembly

a. The entire bus structure, or as much as
Buyer deems nececsary, shall be assembled
in the factory to insure against any mis-
fit of parts in the field. The bus duct
shall be shipped in assembled sections
which shall be as long as practicable to
minimize the amount of field assembly.

b. Except as provided elsewhere, the Seller
shall supply all necessary accessaries for.

terminating each set of bus at its asso-
ciated switchgear and/or transformer.

9.0 FINISH

9.1 All surfaces normally painted shall be thoroughly
cleaned of dust, rust, grease, weld spatter, and loose

i mill scale and shall be painted in accordance with

- 24 - Rev. 10

.

, -- , - - -, ------.c.- ----n----,a -,- , - - - - -



.. . .- _ _ - - __ ._ - - . - .

Specification 8031-E-7, ,

|
1

Specification 8031-G-4, General Requirements for Shop,

Painting for Mechanical and Electrical Equipment or -

an approved manufacturer's paint specification.

a. Finish lacquer for all exterior surfaces shall be
light gray ANSI No. 61 Munsel notation 8.3G6.10/
0.54. .

.-

9.2 A sufficient quantity of touch-up finish paint shall be
furnished to repair minor damage caused during installa-
tion.

10.0 SCHEDULING

10.1 The overall project construction program makes it
imperative that switchgear and bus duct be delivered
at the jobsite by not later than the date specified
in the requisition.

10.2 The Seller shall coordinate with the Buyer to establish
an engineering and fabricating schedule to meet jobsite
requirement dates.

11.0 SHIPPING

: 11.1 Equipment shall be arranged and fabricated to provide
convenient shipping sections. Each shipping section

g-- ) and all parts contained therein shall be properly(.,

protected against corrosion, weather and mechanical
damage during transit.

11.2 Each shipping section shall be provided with supports
in the form of suitable steel sections, lifting eyes,
etc. to maintain alignment of parts during shipping,
handling, hoisting, and installation. Location of
lif ting points shall be clearly identified on shipping
containers and on drawings.

11.3 Necessary bus connections, wire jumpers, bolts, nuts,
washers, etc. shall be furnished, suitably packaged
and marked to facilitate field assembly. Each shipping
container shall be identified with the name of contents,

,

purchase order number and purchase order item number.

12.0 QUALITY CONTROL REQUIREMENTS-CLASS I EQUIPMENT-

12.1 Equipment designated in the Requisition or Specific
Condition as Class I is to perform critical functions
in a nuclear power plant. For this equipment the Bidder
shall submit his quality program in accordance with
Specification 8031-G-13, General Project Requirements .

for Quality Assurance. The Seller shall furnish the

O
- 25 - Rev. 3
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,

documentation as specified below in accordance with

O the applicable requirements of Specification 8031-G-13.

12.2 Each equipment item identified in the Requisition as
Class I shall be qualified by analysis, successful
use under similar conditions or by actual test to
demonstrate its ability to perform its function under

- normal and design basis events as defined in the
Requisition. The analysis / testing program shall meet
or exceed the requirements contained in:

(1) IEEE No. 323, Standard for Qualifying Class I
Electric Equipment for Nuclear Power Generating
Stations, and

(2) IEEE No. 344, Seismic Qualification of Class I
Electric Equipment for Nuclear Power Generating
Stations. (Reference Section 5.0 and Specifi-
cation 8031-G-14 for requirementr)

The above qualification data shall include, but not
limited to, written documentation and/or certified
test reports that the equipment meets the following
applicable standards:

a. ANSI, C37.09, Standard Test Procedure for AC
High Voltage Circuit Breakers

Section 09-4 Design Tests (Certification
from breakers submitted to design tests .

only required)

b. ANSI C37.9, Standard Test Code for Power Circuit
Breakers

Section 9.2 Design Tests (Certification from
breakers submitted to design tests only
required)

c. ANSI C37.20, Standard for Switchgear Assemblies
Including Metal-Enclosed Bus

Section 20-5.2 Design Tests (Certification
from equipment submitted to design tests

'

only requir-1)

12.3 Results from the following production tests shall be
submitted with each switchgear section when shipped:
(Applicable to both Class I and Non-Class I equipment)

a. ANSI, C37.09, Standard Test Procedure for AC
High Voltage Circuit Breakers

n
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!

Section 09-5 Production Tests (Tests and certi- .

: fication required on each breaker furnished) |

b. ANSI C37.20, Standard for Switchgear Assemblies
! Including Metal-Enclosed Bus
1

b Section 20-5.3 Production Tests (Tests and
certification required on all switchgear;

i furnished)
i
! 12.4 One copy of the associated quality control inspection

and test reports shall be attached to each switchgear ,

'

section when shipped. (Ar ' =-1 .0 ccth Class I
and Non-Class I equipment)

'
12.5 For each shipment of Class I Switchgear the supplier

shall complete Form 3295, Statement of Conformance,
j and make distribution as noted thereon.

,

13.0 INFORMATION SUPPLIED BY BUYER

13.1 The Buyer will supply the following information to the
Seller, when applicable.

!

a. Switchgear cubicle nameplate schedule.'

() b. Transformer terminal flange details.

14.0 DELETED

15.0 SUBMITTALS BY SELLER FOR APPROVAL

The Seller shall submit to the Buyer, for approval, drawings
and data in the quantities specified on " Documentation Re-
guirements", Form 8031-DR attached.

16.0 PHOTOGRAPHS AND CURVES
!

The following photographs and curves shall be included in
each instruction book,

i

Close-up view of control panel of each-typical unit.a.

b. View of each size breaker in the withdrawn position,'

>

showing interior of the compartment.

; c. Overall view of each switchgear assembly.

d. Typical time-travel chart of each breaker rating.

e. CT accuracy curves.

!O
.
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(} 17.0 CIRCUIT BREAKER CERTIFICATION TESTS

17.1 In addition to the written documentation and/or test
reports required by Section 12.0, certification tests
shall be performed on selected. circuit breakers from

' the lot manufactured for use with the equipment
covered by this specification.

4 17.2 Bechtel Corporation and Philadelphia Electric Co.
personnel shall be responsible for selection of the
individual circuit breakers to be tested.

| 17.3 Ratings of circuit breakers to be tested:
:

j a. 5 kV Class, 1200 ampere units.
,

j b. 15 kV Class, 1200 ampere units.
!

c. 15 kV Class, 2500 ampere units.

. The approximate quantities of each rating to be tested
I will be shown in the Material Requisition. The actual

quantities to be tested may be adjsuted on the basis
of actual production batches.

| 17.4 Tests on each breaker shall consist of the following:

At least two three phase interruptions per polea.

at the critical' 10w current level to prove proper
; puffer operation. (The critical low current

value shall be specified, on the basis of previous'

testing, by the Suppliers circuit breaker design
engineers).

1

; b. At. least one three phase interruption at the
'

assymetrical interrupting capability per breaker.

c. All tests shall be performed at rated maximum
voltage.

,

4

17.5 The tests shall be conducted in accordance with the,

| requirements of ANSI Standard C37.09-1964 (R1969),
l particularly.the following sections:-

| a. C37.09-31.1 - Usual. Service Condition
.

;. b. C37.09-4.5.5.1 - Power Factor

I c. C37.09-4.5.5.2 - Frequency of Test Circuit

d. C37.09-4.5.5.3 - Recovery Voltage

(:)'
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e. C37.09-4.5.5.7 - Grounding of the Breaker and Test
C- Circuit

f. C37.09-4.5.6 - Methods of Demonstrating the Short-
Circut Current Rating of a Circuit
Breaker,

- g. C37.09-4.8 - Rated Interrupting Time
h. C37.09-Table 1 - Except for operating duty, the

tests shall be conducted in
accordance with Lines 1 and 6-3.

i. C37.09-Table 2 - If single phase tests are performed
at the critical low current level,
they shall be in accordance with
Line 1, except for operating duty.

17.6 Acceptable performance shall be on the basis of meeting
the interrupting time requirements as stated in C37.09
Section 4.8.

17.7 Copies of certified test data for each interrupting
test performed shall be furnished promptly in accord-
ance with the requirements of Form 8031-DR, and with
one copy to:

() .Mr. P. L. Kolarik Phone: 215-841-4646
Philadelphia Electric Company
2301 Market Street - N3-1
Philadelphia, Pa. 19101

17.8 The data shall consist of the following:

Oscillograms which show current and voltage ina.
each phase.

b. A table listing the magnitude of current, voltage,
power factor, and total interrupting time.,

c. The circuit transient recovery voltage of the test
circuit as defined in C37.072-3.2 shall also be
shown.

17.9 Following the tests, a complete inspection of the break-
ers shall be made to verify that the breaker is in
substantially the same mechanical and electrical condi-
tion as before the performance of the tests. Bechtel,

| Corporation personnel shall witness the inspections.
I

17.10 Bechtel Corporation and Philadelphia Electric Co. shall
be notified prior to the test dates so that arrangements

;
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O' Electric notification should be directed to the person
can be made for witnessing the tests. The Philadelphia

identified in Paragraph 17.7.

17.11 The Supplier shall prepare and submit to the Buyer,
for approval, a proposed test procedure and test
schedule.

-

17.12 A note shall be attached to each circuit breaker that
has been tested per above requirements, and shall read
as follows:

MAINTENANCE NOTE

"This circuit breaker has undergone short circuit inter-
ruption tests and may require replacement of parts after
the total of the inservice short circuit current inter-
ruptions equals 50% of the capability specified in ANSI
Standard C37.04 Section 4.5.3.3."

18.0 DEVIATIONS

All Supplier proposed deviations from the requirements of
this Specification, the Material Requisition or other pro-
curement documents, such as approved drawings, must be sub-
mitted to the Buyer for approval by use of Form ED-27,

7-s Supplier Deviation Disposition Request, or, an alternate
form presenting equivalent information.( ,

.

I
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APPENDIX Ag

RELAY TYPES

13.8 kV Switchgear
flanufact-

ANSI No. urer g Function

86 G.E. Co. or HEA Lockout Relay.

Electro Sw. LOR

227 G.E. Co. IAV Voltage Relay

247 West.Co. CVO Negative Sequence Voltage Relay

246?! G.E. Co. IJC Current Balance Relay

250G G.E. Co. PJC Inst. Current Relay

250/251 G.E. Co. IAC Time Overcurrent Relay
with Inst. Unit-

250 West.Co. SC Bus Phase Fault Detector

251 G.E. Co. IAC Time Overcurrent Relay

251N,251N-1,251N-2 West.Co. CO Tine Overcurrent Relay (Transf.
grd.)

(
V' 251 G.E. Co. IAC Time Overcurrent Relay (Bus grd.:

274/285 West.Co. P?! Pilot Wire Monitor Relay

285 West.Co. HCB AC Pilot Wire Relay

287 G.E. Co. PVD Differential Voltage Relay

287 G.E. Co. PJC Motor Differential Relay

287T, 487 G.E. Co. STD Transf. Differential Relay

G.E. Co. HFA OR Auxiliary Relay-

HGA
West.Co. SG OR Auxiliary Relay--

11G

4.16 kV Switchgear
Manufact-

' ASA No. urer T Functionm
127 Agastat GP Voltage Relay

127 G.E. Co. NGV Voltage Relay

O i 150G G.E. Co. HFC Inst. Current RelayV
151 G.E. Co. IAC Time Overcurrent Relay

150/151 G.E. Co. IAC Time Overcurrent Relay
uith Inst. Unit

- 31 - Rev. 6
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* * Specification 8031-E-7

APPENDIX A>

RELAY TYPES (Cont'd.)

4.16 kV Switchgear
Manufact-4

,
ANSI No. urer Type Function

1SlN G.E. Co. IAC Time Overcurrent Relay (Bus)

167 G.E. Co. IBC Phase Directional Overcurrent
Relay

; 187 G.E. Co. PVD Bus Differential Relay
'

1

144 G.E. Co. NGV Sequence Starting Relay.

187G C.E. Co. IJD Diesel Gen. Differential Relay

186 Electro- LOR or Lockout Relay
Switch LOR /ER;

O-

:

1.

|

1

O,

! - 32 - Rev. 6

. - _ _ - _ _ _ _ . _ _ _ _ _ . . - _ __.. _ .__ _ .._ _ _ __ _ _ __ _ _ - - . _ - - _ - -



. , .

.

PHILADELPHIA ELECTRIC COMPANY

ELECTRICAL ENGINEERING DIVISION

( STANDARD SPECIFICATION

.

, * 33.00 CURRENT & FOTENTI AL TR ANSFORt'ER POLARITY AND !!EUTR AL GROUNDING

01 THESE STANDARDS MAY NOT APPLY TO ADDITIONS MADE TO EXISTING EQUIPMENT.

' '

:r X If X X l :(

X1 X 1 U 1X X1 t_J d"
BUS USE

b LINE, %-
h> TRANS USE > GEN USE

=A 3 7x x
b bB_

LINE,
C GEN USETRANS USE >>

J
A- -

[ BUS USE > + BUS USE,
x e e

*3L
~

" " GENERATORALL LINES

! A TRANSFORMERS
;- 2 ,

B
GEN USE-

--b, C|
_

lM

v
I P0TENTIAL
i TRANSF0RMER GENERATORS

CONNECTIONS

i

!

PROTECTED SIDE NEUTRAL GROUNDING>

" " "" "

!( & ( ADOPTED J ANUARY,1970)
: Jvt V4nSpec. 8031-E-7 g ,,g

ES-33Rnchtol Rev.O ENG 3Amy

* REVISED 6-1-70
|

|
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Specification 8031-E-7

() APPENDIX B

SPECIFIC CONDITIONS

FOR

- 4160 VOLT METAL CLAD SWITCHGEAR AND MOTOR CONTROLLERS

FOR THE

PERKIOMEN PUMPING STATION

1.0 SCOPE

This Specification Appendix covers the furnishing of all
labor, materials and services in connection with the
design, fabrication and delivery of 4160 volt Metal Clad
switchgear, 4160 volt motor controllers and compartments
enclosing 4160 volt protective fuses for 4160/480 volt
300 kva three phase transformers, and as listed in the
accompanying material requisition.

2.0 WORK INCLUDED See Specification 8031-E-7, Section 2.0

3.0 WORK NOT INCLUDED See Specification 8031-E-7, Section 3.0

4.0 CODES AND STANDARDS See Specification 8031-E-7, Section 6.0
and: a) NEMA IC-1-1965

b) ANSI-C37.30

5.0 SERVICE CONDITIONS

5.1 The equipment will be installed indoors at an eleva-
tion of approximately 220 feet above sea level.

5.2 The equipment will be subject to a maximum of 24 hour
ambient temperature of 40 C.

5.3 The 4160 volt switchgear will be utilized in an
auxiliary power system rated 4160 volts, three phase,
60 hertz, with a solidly grounded neutral.

6.0 RATINGS

6.1 Medium Voltage Metal-Clad Switchgear

7.1.1 Switchgear assemblies indicated as being in 5
kV class (4.16 kV service for Perkiomen
Pumping Station) shall be rated:

a. Nominal Voltage 4.16 kV

A2 Rev. 8

-
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O
\_/ b. Nominal Three Phase 250 MVA

MVA Class

c. Rated Continuous 1200 amperes
Current

-

-

d. Interrupting Time 5 cycles

e. Close and Latch 58,000 amperes

f. Control Voltage 125 volts dc

9 Operating Mechanisms Stored-energy
operate (spring-

,

powered)

6.2 Motor Controllers

6.2.J Motor Controllers shall be NEMA size H3
gf. Class E-2, with fuses, full voltage, non-

reversing, and shall be rated:

a. Rated Voltage 5 kV

b. Voltage range 4 kV to 5 kV

( c. Rated Continuous 360 Amps.
Current

d. Control voltage 125 volts de

e. Motor information

1. Type Squirrel-cage
' induction

2. Rated Voltage 4.16 kV

3. Horsepower 2000

- 4. Full load current 282 amps.

5. Locked rotor 1700 amps.
current

6. Service factor 1.0

7. Accelerating time
@ 75% volts 4 seconds

8. Accelerating time 1.5 seconds
( @ 100% volts,

A3 Rev . 10
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) 6.3 Transformer Feeder Unit

6.3.1 Load Center Transformer feeder unit shall be
equipped as follows:

a) Load break disconnect switch
.

1) Rh.ed voltage 5 kV6

2) Rated continuous 600 amperes
current

3) Rated interrupting later
current

4) Rated momentary 60,000 amperes
current (3 seconds)

b) Current limiting fuses Size 4.5 kV, 50E

c) Current transformers Accuracy Class
T-200

7.0 DESIGN AND CONSTRUCTION DETAILS

(~ 7.1 5 kV Class Metal Clad Switchgear

N.})
7.1.1 Refer to applicable sections of Specification

8031-E-7.

7.2 Motor Controllers

7.2.1 The motor controller unit shall contain as a
minimum:

a) The motor controller enclosure.

b) Provision for the metal clad switchgear
main bus,

c) Connections from the adjacent metal clad
unit to the line side of the motor con-
troller.

d) Provision for the load side connections,,

complete with terminal lugs and terminal
covers in accordance with Sections 8.1.lg
and 8.1.4g of Specification 8031-E-7.
The Buyers connection material connection
will consist of 15 kV Anaconda Unishield
cable and Raychem Thermofit heat-shrink-

,/~] able termination system.
V

A4 Rev. 8
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7.2.2 Motor controller enclosures shall be built
with separate low voltage and high-voltage
compartments. The compartments shall be
arranged and barriered so that the low-voltage
compartment can be entered with controller
energized without exposure of personnel to

- - high voltage.

7.2.3 Each controller shall be isolated by an ex-
ternally operated mechanism. Interlocks

'

shall be provided to prevent (1) inadvertent
operation of the isolating mechanism under
load, (2) opening of the high-voltage compart-
ment before the controller is isolated,
(3) closing of the contractor while door is
open, and (4) racking the contractor into the t

engaged position while the contractor is
energized from a separate (test) source. An
indication, either direct or by a mechanical
indicator, shall be provided to show main
contractor position, i.e. open or closed.<

.

7.2.4 Contractor shall be draw-out type. The bus
shall be automatically shuttered when the
contractor is in the disconnected position.

| The disconnected position shall be clearly
indicated. The bus shall be isolated f rom
normally accessible compartments.

7.3 Fused Interrupter Switch Compartments

7.3.1 Each fused interruptor switch cubicle shall
consist of three compartments. One shall
contain the interrupter switch, group oper-,

ated, 3PST complete with three S&C Electric
,

Co. indoor non-disconnecting type fuses with
mufflers and current rating as specified
elsewhere. The second compartment shall
contain the main bus and the third compart-i

ment shall have provision for terminating
outgoing cables.

. 7.3.2 Smoke barriers will be provided between com-
partments of the switch cubicle.

jkh 7.3.3 The interrupter switch shall be a 3 position,

'. switch (closed-open-ground) equipped with a
quick-make, quidk-break medhan' ism ' opera' ting ' '

~

on the switch shaft.
'

7.3.4 The fuse compartment shall have a hinced door

.O with interlocking between this door and the
disconnecting switch.

A5 Rev. 9
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- .

7.2.2 Motor controller enclosures shall be built
with separate low voltage and high-voltage
compartments. The compartments shall be
arranged and barriered so that the low-voltage
compartment can be entered with controller
energized without exposure of personnel to
high voltage.

~

7.2.3 Each controller shall be isolated by an ex-
ternally operated mechanism. Interlocks
shall be provided to prevent (1) inadvertent

i operation of the isolating mechanism under
load, (2) opening of the high-voltage compart-
ment before the controller is isolated,
(3) closing of the contractor while door is

, open, and (4) racking the contractor into the
engaged position while the contractor is
energized from a separate (test) source. An

,

indication, either direct or by a mechanical
indicator, shall be provided to show main
contractor position, i.e. open or closed.

7.2.4 Contractor shall be draw-out type. The bus
shall be automatically shuttered when the
contractor is in the disconnected position.

!
'

The disconnected. position shall be clearly
indicated. The bus shall be isolated from.

s

normally accessible compartments.
'

7.3 Fused Interrupter Switch Compartments

7.3.1 Each fused interruptor switch cubicle shall
: consist of three compartments. One shall

contain the interrupter switch, group oper-
ated, 3PST complete with three S&C Electric

| Co. indoor non disconnecting type fuses with-

; mufflers and current rating as specified
elsewhere. The second compartment shall
contain the main bus and the third compart-
ment shall have provision for terminating
outgoing cables.

, 7.3.2 Smoke barriers will be provided between com-
partments of the switch cubicle.

, jjh 7.3.3 The interruptdr switch shall be a 3 position'

switch (closed-open-ground) equipped with a
qu'ick-make, quidk-break mechan'isin 'op' era' ting

'

'*

on the switch shaft.
7.3.4 The fuse compartment shall have a hinged door

O with interlocking between this door and the
disconnecting switch.

A5 Rev. 9
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8031-E-10-AC
PURCHASE ORDER NO.

8031-E-10
REQUISITION NO.

(' h Page 2 of 10 Pages

UNIT PRICE EXTENSION
g p, o,

DESCRIPTION
QU ANTITY 5 $

480 VOLT LOAD CENTER UNITMATERIAL:
SUBSTATIONS
_-

Lot Included
Documentation as required by attached Forms itemized

The documentation requirements set prices,A 1 Lot
8031-DR.forth shall be satisfied and provided with ~

Failure to doeach shipment as specified.
so will render the shipment as incomplete
and payment will be adjusted accordingly.

Seller shall furnish to the Expediter, shown
on Page 1 of the Purchase Order, not laterB 1 Lot

days after release forthan thirty (30)
engineering a complete schedule, forecasting
engineering; material and/or sub-assembly
acquisition; fabrication and/or labor; finaltesting if any and shipping date(s).
assembly;

In addition, Seller shall furnish a progressto the Expediter, each two wec?.s, in
sufficient detail to allow a realistic eval-
report,

uation of all phases of progress toward
Purchase Order completion.

7("')S.
Parts lists required shall contain the name

,,

and order number of every part for theC 1 Lnt

equipment and its auxiliaries including
drawings in sufficient detail to locateIn addition, where .

and identify each part.
parts are manufactured by other than the
Seller, the name of the original manufacturer
and his part number shall be matched with the
Seller's number on the part lists.

FURNISH THE FOLLOWING LOAD CENTER UNIT SUB-
STATIONS PER APPLICABLE SPECIFICATIONS AS
LISTED AT THE END OF THIS REQUISITION'

ill4A and #124A GENERATOR AREA LOAD CENTER.
Double-ended unit substation with ventilated-1 1 Lot

dry transformers rated 1000 k'VA , and 7.4%For Unit 1 as shown on Drawing No.
-

impedance.
8031-E-17, Rev.4 .

Tag Switchgear Sections:f

10B101 & 10B102
Tag Transformers (1 each) :
1AX111, IBX111

| /'' Cost Code: J. ' . 0121
(_ I F 7190. 00

.

| .
._.

. . . . -

' * " * * ' " " " .
. . ,.... - ..
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PURCHASE ORDER NO. 8031-E-10-AC

REQUISITION NO. 8031-E-10 ,13
-

Page 3 of 10 Pages

[o QUANTITY DESCRIPTION
E P. .

UNIT PRICE EXTEN$lON
-

s s

2 1 Lot #214A and #224A GENERATOR AREA LOAD CENTER. i

. For Unit 2, as shown on Drawing No. 8031-E-21,
Rev. 3. i

Tag Switchgear sections:
,

20B101 & 20B102
Tag Transformers (1 each):
2AX111,2BX111
Cost Code: 94,46G=1,

2 f TIVo.00
3 1 Lot #114C and #124C TURBINE AREA LOAD CENTER. 3

Double-ended unit substation with ventilated-
dry transformers rated 1000 (kVA and 7.4% impe-
dance. For Unit 1 as shown on Drawing No.
8031-E-18, Rev. 3.

Tag Switchgear sections:
103105 & 10B106
Tag Transformers (1 each):,

1AX112 ,1BX112

Cost Code: | '.0121l 7140.00
4 1 Lot #214C and #224C TURBINE AREA LOAD CENTER. For
O Unit 2, as shown on~ Drawing No. 8031-E-22, Rev.

2.
Tag Switchgear sections:
20B105 & 20B106
Tag Transformers (1 each):
2AX112 ,2BX112
Cost Code: B9?9449

Ep '? 14/ s . 80
5 1 Lot #114B and #124B REACTOR AREA LOAD CENTER.

Double-ended unit substation with ventilated-
dry transformers rated 1000.kVA and 7~.451 impe-
dance. For Unit 1 as shown on Drawing No.
8031-E-17, Rey. 4.

i Tag Switchgear sections:
10B103 & 10B104
Tag Transformers (1 each):
LAX 113 ,1BX113

,

Cost Code: fr4?9991
p p 78 V0.0 0

6 1 Lot #214B and #224B REACTOR AREA LOAD CENTER. For
Unit 2, as.shown on Drawing No. 8031-E-21,
Rev. 3.

,

Tag Switchgear sections:
20B103 & 20B104

O Tag Transformers (1 each) :(V 2AX113 ,2BX113
Cost Code: 01.0'''n

Z F 'li va. e o

10063e>686
, ..

-E NG-02

. . .. . . . . . , , . . - - . .

PC
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8031-E-10-AC - "
__

PURCHASE ORDER NO. -

-q
jk

REQUlstTION NO.
of 10 Pagesg Page 4f ) ~

EXTEN540N

n

UNIT PRICE --

g p, Q,

. y ,

DESCRIPTION -

.-

[ QU ANTITY

#114D and #214D PLANT SERVICES LOAD CENTER.
!led-dry,

Double-ended unit substation with sea 00 kVA and 7.4%
,

7 1 Lot
; gas-filled transformers rated 10 2 ds shown on'

j impedance, Common to Units 1 and
-

Drawing No. 8031-E-25, Rev.4.
Tag Switchgear sections:
00B107 & 00B109 (1 each) :Tag Transformers DNf

*

0AX114 ,OBX1146
Cost Code:4 F '7tV e4.8 0 _..

.

#124D and #224D PLANT SERVICES LOAD CENTER.
CAM + 4. .

_. l d dry, |
. . . . .

Double-ended unit substation with sea e -
m ., _

and 7.4%;

gas-filled transformers rated 1000 MVACommon to Units 1 and 2 as shown on;
8 1 Lot

:

impedance. Drawing No. 8031-E-25, Rev. 4.
, Tag Switchgear sections:

00B302 & 00B304

[V,l Tag Transformers (1 each):
0AX315 , OBX 3150".^1 1 $ C ''//Wp,po
Cost Code:

#Dll4 SAFEGUARD' LOAD CENTER.* Single-ended unit substation with sealed-dry,750 /kVA knd 5.75%
9 1 Lot

xfas-filled transformer ratedFor Unit 1 as shown on7 rawing No..s.
Pag.s 9,& 10)impedance. ' * -

8031-E-28, Rev. 5.. . . e --
-

(See Notes ,.on
e

.~- ma:- Class I_
Seismic and QA Designation: _ -
,.

-_ _ . _
x._::.--~~-

-- -
-

-

,

_-.. - --

-
_

-.. -..
- ~. ~

10B201Tag Switchgear sections:
10X201 ,

Tag Transformer:
|% Cost Code: A". 012' g g 7pyg pp_

.

., .
I

d !#D124 SAFEGUARD LOAD CENTER.
.

; Single-ended unit substation with sealed- ry,%10 1 Lot 5.75
gas-filled transformer rated .750 -kvA andFor Unit 1 as shown on Drawing No..!-'

impedance. ~
_

,..QQ31-E- 2_8, Rey. 5. .
....._.s_.____- 11_

s on Pages 9 &
Class I (See Note.-..

_ . . . _ .
.

,

Seismic and QA Designation:>
.._

_ _ . ,. . . _- _ . _
. . _ -

.

O) .

,
~,* . - - . . ~ . _

-

( - - - . ..

10B202Tag Switchgear sections:;

10X202Tag Transformer:
| Cost Code: dr+ye'19f g,=p/yo, pp

-_
i -

,
_-

,

,
.

e 89-681 PC-ENG-02
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8031-E-10 g/3| 1

h3 REQUISITION NO.

V
Page 5 of 10 Pages

UNIT PRICE EXTEN$lON
QUANTITY DESCRIPTION g p, o, ,

5 5

11 1 Lot #D134 SAFEGUARD LOAD CENTER.
Single-ended unit substation with sealed-dry,

_ gas-filled transformer rated 1000('kVA and 7..'4.% i

impedance. For Unit 1 as shown on Drawing No. !

8031-E-28, Rev. 5. ;
a . ,

seismic and QA Designation: Class I (See Note s. on Page's 9 & 10) i
. -

;

i

:
'

Tag Switchgear sections: 10B203 .

'

Tag Transformer: 10X203 {
Cost Code: h4.ALLL [

($ 7/W@.90 ,

12 1 Lot #D144 SAFEGUARD LOAD CENTER.
Single-ended unit substation with sealed-dry,
gas-filled transformer rated 1000(kVA land 7.4%
impedance. For Unit 1 as shown on Drawing No.
8031-E-28, Rev.'.5.

Seismic and QA Designation: Class I. (See Notes on Pages 9 & 10)

Tag Switchgear sections: 10B204
Tag Transformer: 10X204
Cost Code: fuerette j g y / yp,g

13 1 Lot iD 214 SAFEGUARD LOAD CENTER.
Singl substation with sealed-dr .
gas-f$1$nded unihormer rated 750 /kVA>and 5.Y5% - - --

''

ed trans
impedance. For Unit 2 as shown oM Drawing No.
8031-E-29, Rev. 5.

Seismic and QA Designstion: Class I (See Notes on Pages 9 & 10)'

~

':- ...-; . , . - - - . . - - - -

- . Tag..Switchge'ar. sec'tions : 20B201
Tag Transformer: 20X201

4 J.: - Cost. Code: eemihkaa'--

- .: _ .
tg 7NA 00

.

14 1 Lot (D.224 SAFEGUARD LOAD CENTER. ~

Single-ended unit substation with. sealed-dry,.

gas-filled transformer rated 750 f.kVA:and 5.75%
impedance. For Unit 2 as shown on Drawing No.

,s
8031-E-2 9, Rev. 5 .

(} Seismic and OA Desicfnation: Class I (See Notes on Pages 9 & 10)

Tag Switchgear sections: 20B202
Tag Transformer: 20X202
Cost Code: 2..~1^' sa W#d O D~

CO618 9-6e s PC-ENG 02 _ _ _
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PURCHASE ORDER NO. 8031-E-10-AC

REQUISITION NO. 8031-E-10 g3
V ~

Page 6 of 10 Pages

'E? ouANTITY otscRIPTION fp, UNIT PRICE EXTEN5|CNg

5 5
'~

15 1 Lot #D 234 SAFEGUARD LOAD CENTER. ;

Single-ended unit substation with sealed-dry, gas---

filled transformer rated 750 "kVA and 5.75%
impedance. For Unit 2 as shown on Drawing No.
8 031-E-29, Rev. 5

.

,

Seismic and QA Designation: Class I (See Notes on Pages 9 & 10)
.

,

Tag Switchgear sections: 20B203
Tag Transformer: 20X203
Cost Code: 949644Mk g p g,,g

16 1 Lot #D 244 SAFEGUARD LOAD CENTER.
'

Single-ended unit substation with sealed-dry,.

nas-filled transformer rated 750- kVA/ano 5.75% -
j
i

impedance. For Unit 2 as shown on Drawing No.
'

,
8031-E-29, Rev. 5

Seismic and QA Designation: Class I (See Notes on Pages 9 & 10)
% -

Q]
/ Tag Switchgear sections: 20B204

Tag Transformer: ' 20X204
Cost Code: e+=a.1.;LL g p p,g, ,

'

17 17,each Traveling overhead lift device with removable No charge (included
hand-crank. in each item)

.

Cost Code: 94,946 g 7pyg g

18 1 Lot fl34D and (234D ADMINISTRATION BUILDING,

' LOAD CENTER. Double-ended unit substation
with ventilated dry transformers rated 1000 kVA
and 7.4% impedance. Common to Units 1 & 2
as shown on Drawing No. 8031-E-25, Rev. 7

Tag Switchgear Sections:
OOB547 & OOB548

! Tag Transformers (1 each)
OAX547, OBX547
Cost Code : 9J T40.00

|

.

V
.

%. . . .. . -m
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PAGE OF "^"'Sgg 10
$ QUANTITY DESCRIPTION EQ P. .

UNIT PRICE EXTENSION

$ $

19 1 Lot Perkiomen Makeup Water System Load Center.
Double-ended unit substation with ventilated

- dry transformer rated 300 kVA and 5% impedance
and with 2-2 .1/2% + taps, all in accordance
with the following drawings:

Tag Switchgear Sections: 00B501 & 00B502
" Transformers : 0AX512 & OBX512

Cost Code: 9V7150

Drawing No. Rev. Description

E-3000 E Single Line Meter & Relay Diagram
Perkiomen Makeup Water System

E-3006 E Schematic Meter & Relay Diagram
480V Load Center 501 & 502
Perkiomen Makeup Water System

E-3007 E Schematic Diagram - Phasing
- Perkiomen Makeup Water System

E-30ll E Schematic Diagrmm - 480(LC Breakers-

Sh.1,2,3 Perkiomen Makeup Water System

E-3029 E Perkiomen Makeup Water System
Pumping Station Conduit.

20 1 Travelling overhead lift device (no charge - included with
item 19) with removable hand crank.

021 1 Safeguard load center transformer,1000kVA, 80 C rise,
v.entilated dry type with 8.0% impedance. For Unit 1 as
shown on Drawing No. 8031-E-28 Rev. 5.

l '

Tag. No.: 10X201
Cost Code: IB7150

[This transformer will replace the existing 750kVA, 150 C rise,.

sealed-dry, gas filled transformer used for Dll4 safeguard load
center of item No. 9 of the original P.O. 8031-E-10]

!

1
-

(~h
V,

|

nne (6 7s) PC ENre-02

-.- -



-

"
i

PuRCH ASE O ADER NO. R031-E-10F m.
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& &

22 1 Safeguard load center transformer, 1000kVA, 80*C rise,
ventilated dry type with 8.0% impedance. For Unit 1

- as shown on Drawing No. 8031-E-28, Rev. 5.

Tag No. 10X202
Cost Code 187150

[This transformer will replace the existing 750kVA,
150*C rise, sealed-dry, gas-filled transformer used
for D124 safeguard load center of Item No. 10 of the
original P.O. 8031-E-10]

23 1 Lot Environmental Qualification for Items 21 and 22 per
IEEE Std. 323-1974 (NUREG 0588 Category 1),
Specification 8031-G-18, Rev. 4 and all other
requirements listed in notes on Pages 9 & 10.

24 1 Lot Extension of environmental qualification for Items 9
through 16 of the original P.O. 8031-E-10 to meet
IEEE Std. 323-1974 (NUREG 0588 Category 1), Specification
8031-G-18, Rev. 4 and all other requirements listed
in notes on Pages 9 & 10.

,

,/

(_) 1 Lot Seismic / Hydrodynamic Qualification based on previously '

qualified equipment for Items 21 and 21 per IEEE Std.
344-1975, Specification 8031-G-19, Rev. 2 and all other
requirements listed in notes on Pages 9 & 10.

26 1 Lot Extension of seismic / hydrodynamic qualification based
on previously qualified equipment for Items 9 through
16 of the original P. O. 8031-E-10 to meet IEEE Std.
344-1975, Specification 8031-G-19. Rev. 2 and all
other requirements listed in notes on Page 9 of 10.

.

e

N'~)h36 (c )/6.

.m . . . . n i .c 4 . . ,

. -

- --- __ - _-_



PURCHASE ORDER NO. 8031-E-10-AC
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8031-E-10
REQUISITION NO.

Page 7 of 10 Pages-

fp UNIT PRICE EXTENslON'E ouANTiry orscRIPTION g

5 5

Jobsite Delivery Dates (Required): -

.
Equipment for Unit 1 and Common Dates

1 1 Lot Generator Area Load Center Dec. 1, 1972

3 1 Lot Turbine Area Load Center Jan. 1, 1973

5 1 Lot Reactor Area Load
Center Jan. 1, 1973 '

7 1 Lot Plant Services Load Center Nov. 1, L972

8 1 Lot Plant Services Load Center Sept. 1, 1973

9 1 Lot Safeguard Load Center Jan. 1, 1974

10 1 Lot Safeguard Load Center Jan. 1, 1974

11 1 Lot Safeguard Load Center Jan. 1, 1974

12 1 Lot Safeguard Load Center Aug. 1, 1973 '

Equipment for Unit 2 ,

2 1 Lot Generator Area Load Center Dec. 1, 1972 i

7 ,'
i 1 Lot Turbine Area Load Center Jan. 1, 1974(V -

6 1 Lot Reactor Area Load
Center Jan. 1, 1974

13 1 Lot Safeguard Load Center Jan. 1, 1975

14 1 Lot Safeguard Load Center Jan. 1, 1975

15 1 Lot Safeguard Load Center Jan. 1, 1975

16 1 Lot Safeguard Load Center Aug. 1, 1973

18 1 Lot Administration Building Load Aug. 1, 1980
Centers

19 1 Lot Perkiomen Makeup Water June 1, 1982
System Load Centers

i

.

%

.

C)T(_

_

oo.. . ee m.o.o ca
- ...

_ m__ _ _ _ _ _ _
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PAG E 8 OF 10 *^GES

QUANTITY DESCRIPTION E P. O. UNIT PRICE E XT EN510N

S S

Attachments:

1. Specification Rev. Description
Number '

.

8031-E-10 6 Technical Specification

8031-G-1 8 General Project Requirements
[for Purchase Orders ;
i

8031-G-4 5 General Project Requirements i
for Shop Painting for '

Mechanical and Electrical '

Equipment

8031-G-13 2 General Project Requirements
for Quality Assurance j

'

8031-G-14 4 General Project Requirements
for Seismic Design and
Analysis of Equipment and
Equipment Supports

('^) 8031-G-18 4 General Project Requirements
(s / for Environmental Qualification

of Class 1E Equipment

8031-G-19 2 General Project Requirements
'

for Design Assessment and
Qualification of Seismic
Category I Equipment and
Equipment Supports for Seismic
& Hydrodynamic Loads

8031-G-19 Required Response Spectra (RRS)
Appendix D for Seismic & Hydrodynamic Loads.
and F Pages: OBE: D-3 5 , D-3 7 , D-3 9 , D- 6 0

D-6 2 , D-6 4 , D-13 7 , D-13 8 ,
D-140,D-141,D-143,D-144

SSE: F-101,F-103,F-105,F-ll3,

| F-ll5,F-ll7,F-260,F-261,
,

F-263,F-264,F-266,F-267'

Worst Case : F-125,F-127,F-129,F-137,
F-139,F-141,F-287,F-288,

i F-290,F-291,F-293,F-294
2. Forms

, 3295 Statement of Conformance
'

8031-DR Documentation Requirements
,_,)I
\m/ ED-27 Supplier Deviation Disposition

i
' Request

P-19 9 /14
s H to (3451oc ENG-02j

l

I

_
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$ $

.

f' '
.)-

C. ' ' ,

i .e -
?-- Attacilments ' ( Con t' d ) :,-

<

.

R' v ._ Descrip'tiion !
, .>

. 3. Drawing No. e !

r,

Figure 1 1' Nameplate Standards''

j f

Figure 2 0 480 Volt Load Center Switchgear ,

Compart' ment Numbers*

8031-E-17 4 ,. i Single Line Meter & Relay
. ' Diagram', 114A and 124 A Gen. is

I; : Area L.C.'s ll4B and 124B j
.

,

>' Reactor Area L.C. 440V 1 Unit. |
'

j .

8031-E-18 3 Single Li te Meter & Relay
Diagram,'114C and 124C Turbine
, Area L.C. 440V 1 Unit.

.

8031-E-25 7 Single Line Meter & Relay .

Diagram, ll4D, 124D, 214D I
224D, '134D and 234D Plant Services !

& Administration Building L.C. |
c

'

440V Common.

'

,
/

.

.

5

1

,

-

l .

/

'*,

- ,

.

( 't
I

-

;
.

''k P-135/14
s

1

@@$40 (6 7 5) PC-EMG 0,

e
-

~

. y .

.

5



_

.

.f PURCHASE ORDER NO. 8031-E-10-ACp J&
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^

Page 9 of 10 Pages

k QUANTITY DESCRIPTION g p. O, UNIT PRICE EXTENSION
E

5 5

Drawing No. Rev. Description

i 8031-E-28 5 Single Line Meter & Relay
~

Diagram,Dll4, D 124, D 134,
D 144 Safeguard Load Centers .. . .
440V 1 Unit. *

; 8031-E-21 3 Single Line Meter & Relay
Diagram,214A and 224A, Gen.
Area L.C. & 214B and 224B

,

Reactor Area L.C. 440V
2 Unit.

8031-E-22 2 Single Line Meter & Relay
Diagram, 214C and 224C
Turbine Area L.C., 440V
2 Unit

8031-E-29 5 Single Line Meter & Relay
Diagram, D 214, D224, D 234
D.244 Safeguard Load Centers
440V 2 Unit

C') Quality Surveillance Requirements (2 sheets) .4..

Notes
, ,

1. Additional drawings required for detailed '

design will be submitted later by separate
transmittals. These drawings include sche-
matic meter and relay diagrams.

---
. - - - . . : . . , . . _ .

2. Normal basis events - as set forth'in
. Section 4.0 of Specification 8031-E-10
2 under Service Conditions.

.

!

|

~

|

.

i

f.M8 '3HBGe PC-ENG-02 .

<
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;

3. Engineering Release

l. Items 2 through 8'only are released for basic !

engineering, and scheduling by Rev. 1, of ;_

this M/R.
'

2. Items'9 through 16 are released for basic
engineering, and scheduling by Rev. 2, of

this M/R. t

4. Effectivity

The Specifications, Forms, Drawings, Data Sheets, and
General Project Requir6ments referenced in this
Purchase Order revision are retroactive to the date -

of first issue of this Purchase Order and apply to
all items to be manuf actured under this Purchase
Order.

5. Special Note Regarding Requirements of 10CFR21

(O) Seller shall comply with the provisions of 10CFR21, Reporting
of Defects and Noncompliances, for Class 1 items (Q-listed) . <'~'

6. Seismic and Quality Assurance Requirements:

Items 9 through 16, 21 and 22 are Seismic Category I
Equipment and the following requirements shall apply

a) Design basis events - seismic and hydrodynamic
requirements in accordance with Specification 8031-G-19,
with seismic / hydrodynamic accelerations at the load
center mountings per Required Response Curves,
Specification 8031-G-3 9, Rev. 2, Appendix D and F.

Pages:

- A OBE: D- 3 5 , D- 37 , D- 3 9 , D- 6 0 , D- 6 2 , D- 6 4 , D-137 ,
D-138,D-140,D-141,D-143,D-144 .

'

SSE: F-10.1, F-10 3 , F-10 5 , F-ll 3 , F-ll 5 , F-117 ,
F-260,F-261,F-263,F-264,F-266,F-267

)

Worst Case: F-125,F-127,F-129,F-137,F-139,F-141,
F-287,F-288,F-290,F-291,F-293,F-294

.

f3
t ?-135/14
v

6 sots 9451 *c E Mr -o,

__
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QUAN T IT Y DESCRIPTION g , o. UNIT PRICE E XT ENSION_

S S

!
7. The Seller shall be responsible for proving by test and/or '

. analysis that all Class lE Load Center Assemblies delivered
under Spec. 8031-E-10 (Items 9 through 16,21&22) shall
remain functional so a safe, orderly shutdown of the plant
can be achieved and maintained during and after experiencing
following tests for seismic / hydrodynamic loads in sequential
order:

a) Five repetitions of tests to composite of OBE curves.

'b) One test to composite of SSE curves.

c) One test to composite of worst case curve.
,

8. For each shipment of Seismic Category I equipment, Form 3295,
statement of conformance, shall be completed and distributed '

as noted thereon.

9. The documentation requirements are as stated in Specification
8031-E-10, Form 8031-DR for Class lE equipment. Included are
requirements for documentation in accordance with IEEE

(~') Standard 323-1974, IEEE Standard 344-1975 and NUREG-0588,
(/ Category I.

10. Class lE Load Center Assemblies (Items 9 through 16,21&22)
will be located in the Reactor Enclosure Area. S pec.
8031-G-19, Appendix D and F defines the seismic and
hydrodynamic requirements.

11. Class 1E Load Center Assemblies (Items 9 through 16,21&22)
shall withstand the ef fects of tornado depressurization.
It has been established that the design basis tornado for
the Limerick Generating Station Units 1 & 2 will result
in a pressure drop of 3 psi (rate of pressure drop being
1 psi per second) .

12. Environmental Requirements for Items 9 through 16,21 and 22
shall be as under:

.

a) Temperature

1) Normal conditions: 104*F maximum (use 104* for
40 year ambient temperature)

2) Accident conditions: 120*F

(935/14
'O

6 0$t e 14-7 %) PC-E NG 0,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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QUANTITY DESCRIPTION E P. O. UNIT PRICE EXTENSIONm

& S

b) Humidity :
!

1) Normal conditions: 90% R.H. maximum (use 90% R.H. i
. for 40 year R.H,)

2) Accident conditions: 100% R.H.

c) Pressure '

!

1) Normal conditions: -0.009 psig (-0.25" W.G.)

I2) Accident conditions: atmospheric

d) Radiation

40 year integrated radiation dose 3.51 X 104 rads
gamma and accident radiation dose 1.46 X 106 rads
gamma and 0.69 X 106 rads beta.

e) Voltage ,

Normal and accident conditions: 480V i 10%
Starting: 480V - 20%,. s

( )
L/ f) Frequency

Normal and accident conditions: 60Hz 1 5%

13. Ratings and connections of Safeguard load center transformers
cove red in Items 21 and 22 above shall be as follows:

a) Output : 1006 kVA

b) Temperature rise : 80' above 40*C
average 24 hours
ambient temperature

,

'

c) Rated voltage :

H.V. Winding : 4.16 kV
.

L.V. Winding : 480/277 Volts

d) Connection :

H.V. Winding : Delta

L.V. Winding : Wye (grounded in low

h)135/14
w/

c4He (6+75) PC-t MG 07
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| 8031-E-10 13REauiSmON NO.

PAGE lOCOF lQ PAGES--

f, o, UNIT PRICE EXTENSIONTo[ QU ANT IT Y DESCRIPTION g

$ $

e) Taps, no load, full capacity

Above rated

~
voltage : two 2 1/2% |

.

Below rated !

voltage : two 2 1/2% !
I

f) Impedence on rated
,

kVA base : 8.0%

g) Phase relationship : Standard
!
'

h) X/R Ratio : 8.8 or less

14. Safeguard Load Center Transformers covered in Items 21 and 22
above shall conform to the following performance and i

mechanical data submitted with the bid (Brown Bovari Letter j

to Bechtel Neg. # 5607-B103797 dated 6/2/82 DCN. 128129). j

i) PERFORMANCE DATA
'1000 kVA Transformer

p
i l a. Efficiency at:' ' ' 100% load 98.74 i

75% load 98.83% |

50% load 98.80% ,

b. No-load losses: 3800 watts

c. Total losses at
100% load: 12800 watts

d. Exciting current at
rated voltage: 3.0 amperes

e. Impedance: 8.0%

f. Regulation at full
load at:

.

100% pf. 1.2%
80% pf. 6.9%

C\
(jl35/14

81018 (6 7 91 PC -E N G-0 7

____ _ _ _
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_

-

s s

g. Winding BIL:
High Voltage Winding: 30 kV .

Low Voltage Winding: 10 kV
~

h. X/R Ratio: 8.8 :
!

11) MECHANICAL DATA
i
'a. Weigh ts
'

Net: 5700 lbs
Heaviest single piece
to be shipped as a ;

unit: 4700 lbs i

l-
b. Dimensions, overall: 78" L. 58" W. 90" H. i

Largest section to be !
shipped as a unit: 78" L. 42" W. 84" H !'

i

15. Safeguard load center transformers covered in Items 21 and 22 4

above shall be equipped with necessary buswork for connection
to the existing stress cones in the 16" wide air terminal
compartment on the 4.16 kV side and to the existing 5"x1/2"
copper buses in the 14" wide transition compartment on the

('')) 480/277 Volt side.
%-

,

.

G

.LJ

P-135/14
C10 6 8 (S*7 5) PC E Pe G-0 7

e
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.e Specification 8031-G-18
?
t

- I

!
- GENERAL PROJECT REQUIREMENTS

FOR
ENVIRONMENTAL QUALIFICATION

OF CLASS lE EOUIPMENT
LOCATED IN HARSH ENVIRONMENT

FOR THE
LIMERICK GENERATING STATION

UNITS 1 & 2
PHILADELPHIA ELECTRIC COMPANY

,

?

Bechtel Power Corporation
San Francisco, California

O

,,

In rporated m mments in Pm-372sE C' $ .g5 '/#/gz 3K, PTR 3791R.Temwl fen gipe. M
Incorporated the additional requirements G4

Yl3[fD in PIB-3612E, Issued for use #I , A r

p#gA- g 43fgf- Lwated W mments per m ,7
3 mark-m & issued to Brugn Bcnd frw E-10.

Incorporated Rev."R's Rev. S #}, /e
2 82 Issued for use t'ow. P.O. Sch-E-1 DNL4 EI J,

,

le egs. aevised to in = rporate C uef Eneneers-
i - _ r.ma rm,. am_ , er. . ..S .

n/shi nevisea to 1 - ate E neG-6ssa y#4 imR
i

,

1 shsbs sit **"ed isets!"" "" "" * "" ""- MaAe *Mr |O *

0 | 16.'1B ISSUED FOR OSE. 98,% N
A 8 11 ~)7 ISSUED FOR APPROVAL [[[Mk

,

i 9 -

|
No. Date Revisions Approvals

,

|

~
_.

_



,
- _ _ _ _ _ _ - _ _ . - _: ... _.. . . . . _ . _ _ .

~ ... .. _
*

_ ._ ,

Specification 8031-G-19.,,,

i

O
y SPECIFICATION(y FOR |

GENERAL PROJECT REQUIREMENTS j
,

FOR 6 '

DESIGN ASSESSMENT AND QUf.LIFICATION
OF

'

SEISMIC CATEGORY I EQUIPMENT AND EQUIPMENT SUPPORTS
AND HVAC/ ELECTRICAL SUPPORT REASSESSMENT i.

FOR i

SEISMIC AND HYDRODYNAMIC LOADS ;

FOR THE |
LIMERICK GENERATING STATION .

UNITS 1 AND 2 |

PHILADELPHIA ELECTRIC COMPANY .

i
i

'

.

O

Bechtel Power Corporation

San Francisco, California

.

Revised pages E-vii, E-43 to E-56 MS fj,
3 7/2s/s2. E-71 to E-84,Added Appendix G f gou

Revised pages 6, 12 and 14 peg g/A hb t/29/87. Revised Anoendix E. AAMM A'nMix D&F
M $2/p/ Revised Appendix A, added Appendix [[jgh
M IM8/W Issued forUse N2
NO. DATE REVISIONS APPROVALS
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STATEMENT OF CONFORMANCE

We certify that the |Isted equipment and required documentation for same meet the require-s

ments of the purchase order and applicable Specifications;
i

!

P.O. NO.: REV.
'

- SPECIFICATION: REV. i

PRibE VENDOR:

SUPPLIER:'

ADDRESS:
.

DESCRIPTION OF EQUIPMENT:

,,.

IDENTIFICATION:

a. ITEM NOS.

O
b. EQUIPMENT NOS.

c. TAG NOS. -

'
.

APPROVED EXCEPTIONS:

$

.

l
.

! 4 f,uture ($vppuer Representerw) Destrebution:

Oresenal: Suppher to tree. smit to Joesite
,,,,

CC: Purchseers inspector (2)

Jete Suppler

I

]
* .

i Form 329S

. _ . - ._ . - - _ . . _ _ _ - . . _ . . _ _ ._.-__. -. --. ._ . -. . - __ , . _.
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DISTRIBUTION AND ACTION
*

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . .(SE E COL. 6)
' BECHTEL POWER CORPORATION1 = APPROVAL
SAN FR ANCISCO POWER DIVISION F = PRIOR TO FABRICATION
P.O. box 3965. SAN FR ANCISCO. CA. 94119( ) 2 = INFO / REVIEW g,p p
Attn. A. Tefier, Project Engineer\ j' C = PRIOR TO BALANCE OF PAYMENT (FINAL
BECHTEL POWER CORPOR ATION

CERTIFIED COPY REQUIRED)3 = APPROVAL LtMERICK GENERATING STATION
P.O. BOX A, SANATOGA BRANCH'

4 = INFO / REVIEW POTTSTOWN, PA.19464
, Attn. J.H. Galley, Project Construction Manager

!DOCUMENTATION REQUIRE,D .
,PARTS OF EACH ' ~~

ITEM, SYSTEM, SYSTEM COMPONENT *
DOCUMENT TITLE oocuuswgig gsTmisurios a

ELEMENT, OR PhRTION THEREOF ,

12 |s |4 |s is ! 7 is i s |tolii ti2|is|taREQUIRING DOCUMENTATION \
DOgMENT COoE TECgPEC.ACT

OE
! D7finitions and instruct:.ons pertaining to entries on
the sheets of Form 8031-DR to follow

1. " Documentation" is defined as drawings, sketches, c iz.g z ans ,] >r ac ad ur et ,

reports, instructions data sheets, manuals, certif icat es, s< tm al es c r any .

,

other document requi:-ing submittal to Bechtel. (SeE Cloc unent t Ltle C olunn?

Documentation shall be one full-size reproducible i nles;s Suppl Le r is
,

advised otherwise. !

'

2. . Column 6 defines when documentation is required.

3. Columns 7 & 8 defines where documentation is to be seni .

4 m Columns 9 thru 14 indicates the applicable section ofa sp ac .f icat iC n.
( 'l

'

S M Cntegcries of documentation

(c) Engineering documentation - general.

That documentat:.on which after review and appa ova: by B< ec atel r.o furch ar
submittals are equired. ,

i

(b) Engineering documentation - specific. ,

That documentation which after review and appi onal by B' ec ate] for
fabrication, and af ter fabrication, one comple to ne sh ti l. be s ub-

mitted annotated " Certified As-Built".

(c) Procedures - such as testing procedures, weld: ny proc ad Ir es c ncletc.

(d) Quality records - such as test reports, mater: a: ce ct if Le st ic ns;or

other quality records genera ted d .t r i.n ; nant facturi ng
- cycle.

6. (I) Bechtel Inspector release required for documar .tatio n as n otec .

.

JOB
N . 81

9 480 VOLT LOAD CENTERS.

' REQU S ON U ER

st 8031-E-10
oR BECHTEL PHILADELPHIA ELECTRIC COMPANY 5

CORP $!SION LIMERICK GENERATING Si ATION UNITS 1 & 2 Sheet 1 of 7'
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DISTRIBUTION AND ACTION
'
'

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . .(SEE COL. 6)
' BECHTEL POWER CORPORATION1 = APPROVAL

q SAN FR ANCISCO POWER DIVISION F = PRIOR TO FABRICATION
P box 39 , SAN FM CO, CA,94119

) 2 =lNFO/ REVIEW g S = PRIOR TO SHIPMENTx
C = PRIOR TO BALANCE OF PAYMENT (FINAL

( BECHTEL POWER CORPORATION3 = APPROVAL LIMERICK GENERATING STATION CERTIFIED COPY REQUIRED)

4 = INFO / REVIEW h0NSTOW'N PA I = INSPECTOR RELEASE REQUIRED ["" " * " "
I, Attn.J.R. Reiney, Construction Men eer

FARTS OF EACH DOCUMENTATION REQUIRED .
ITEM, SYSTEM, $YSTEM COMPONENT,
ELEMENT, OR PeRTION THEREOF ,

oocuMEN,TgggnisuTeon a,DOCUMENT TITLE

REQUIRING DOCUMENTATION i i 213 |4 I s Is 7 |s e lioltili2|13|i4

Non-Class I 480 Volt
Load Centers

1.0 Engineering
Documentation

1.1 General

Unless other- 1)* List of Recommended Spare
wise noted one Parts for One Year's
copy of docu- Operation, with Prices.

,

ments listed in (6 copies required) S 2 1 5. 0
this section r
are required 2)# Typical drawings as F 1 1 5< I

N for the action required.)
noted in Columns'

, ,

6& 7. After
complete re-
view and approv-
al by Bechtel
no further
transmittals i

are required.

1.2 Specific 1) General Arrangement
! Drawings for each equip-
l One copy of ment item of M/R F 1 1 5. 0

- documents list-
| ed in this sec- 2) Bill of Material F 1 1 5. 0
' tion are re-

'uired for the 3) Nameplate Information F 1 1 5. Oq
action noted in

|
~

Columns 6 & 7. 4) Wiring Diagrams F 1 1 5. 0
After complete

5) Supplier Deviation Dispo-
re ew a d ap- sition Requests F 1 1 7. 0

Bechtel and

* Common to both Class I and Non-Class I equipment
_

JOB
-e NO. 8031

480 VOLT LOAD CENTERSh < ATTACHMENT TO REV.
REQUISITION NUMBER

d 8031-E-10 g
f egt PHILADELPHIA ELECTRIC COMPANY Sheet 2 of 7

CORPOR ATION LIMERICK GENERATING STATION UNITS 1 & 2
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DISTRIBUTION AND ACTION .

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . .(SEE COL. 6)
' BECHTEL POWER CORPORATION1 = APPROVAL

O SAN FR ANCISCO POWER DIVISION F = PRIOR TO FABRICATION
j 2 = INFO / REVIEW P B 39 . SAN FR CA.94119

S = PRIOR TO SHIPMENTp E
"

'BECHTEL POWER CORPORATION
3 = APPROVAL LIMERICK GENERATING STATION CERTIFIED COPY REQUIRED)

*
I = INSPECTOR RELEASE REQUIRED4 = INFO / REVIEW P TSTOWN PA.1

, , Attn. J.R.Reiney, Construction Manager

PARTS OF EACH DOCUMENTATION REQUIRED

ITEM. SYSTEM, jYSTEM COMPONENT, DOCUMENT TITLE DOCUMENTATION DISTRIBUTION &
ELEMENT, OR PORTION THEREOF AcTrow coor.

REQUIRING DOCUMENTATION i | 213 | 4 | s Is 7 |s i e |to li s |12113 |14

DO g NT p ACT
COOE TECg{EC.Non-Class I Cont'd

1.2 Specific Cont'd

after fabrica-
tion and delive-
ry one complete

,

set shall be
submitted anno-
tated " Certified
As-Built for
each M/R item.

2.0-Procedures -

m 2.1 General 1)* Instructions for erection; l
d' Unless otherwise

l or installation, operatior.

j and maintenance including
-

'

| noted one copy of
! documents listed photograph requirements of

.

'

Section 16.0 of Spec.8031-in this section
E-10. (25 copies required) S 1 1 5, 0

are required for g
2)* Mn6P_rocedures ;F 1 ! J ,1) . 3n Co n
1) Test reports, including '

| 3.0 Quality Records
| the following: C 3 1. 0, 5

| 3.1 Two complete sets a. ANSI C37.20,Section 5. 3
of the documents Production tests (I).

of this~section
,

- shall be submit- b. ANSI C37- 50,Section 6. )
'

l ted as a final Circuit Breaker..
| documentation _ ' Production Tests ,

| Packacje with eacl- e, ANSI C57.12,Section
.

equipment shipmer t 8.1.1 Routine Tests (I).
for each M/R iten . "-

One copy to accon 2) Paint Certification (I) 0 3 G 4. 5-

Pany the equipmer t3) Supplier Deviation Disp'o-
and one copy per gition Requests, Copy only

| |Col- 6.E 7 cf thc;; cpprccca M not
incorporated in the M/R
or Specification (I) C3 17.0

~

* Common to Class I and Non-Class I equiement
JOB

i 8 480 VOLT LOAD CENTERS N O. 8031

d M REOuISNON N
' "

*

ERbgB 8031-E-103

54 eECHTEL PHILADELPHIA ELECTRIC COMPANY

| CORNOEiOd LIMERICK GENERATING STATION UNITS 1 & 2 Sheet 3 of 7 6'

_
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#
DISTRIBUTION AND ACTION

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . 'SEE COL 6)

1 = APPROVAL ' BECHTEL POWER CORPORATION
SAN FRANCISCO POWER DIVISION F = PRIOR TO FABRICATION

t, ') 2 = INFO / REVIEW
P BOX 3 , SA FR CO, CA. 94119

S = PRIOR TO SHIPMENT,,

A AL=
BECHTEL POWER CORPORATION

3 = APPROVAL LIMERICK GENERATING STATION CERTIFIED COPY REQUIRED)
P.O. BOX A, SANATOGA BRANCH<

4 = lNFO/ REVIEW POTTSTOWN PA. * 9464 I = INSPECTOR RELEASE REQUIPED
, Attn. J.H. Galley, Pioject Construction Manager.

PARTS OF EACH DOCUMENTATION REQUIRED
ITEM, SYSTEM, SYSTEM COMPONENT,
ELEMENT, OR PhRTION THEREOF DOCUMENT TITLE DOCUMENTATION DISTFt48UTION &

scTeow coos.

REQUIRING DOCUMENTATION i | 2 | 314 I s Is 7 |e l e 11o |11 |i2 |i3114

Clnsa I 480 volt Load -

Centers
,

1.0 Engineering Docu-
mentation

1.1 General 1) Qualification for Service
Conditions-IEEE-323 F 1 1 0. 2

Unless otherwise
noted one copy 2) Seismic Qualification
of documents Analysis Test Data (May
listed in this be part of (1) above) F 1 5 .C '

section are
required for the 3) Written documentation and/ F 1 3 0 .4

| action noted in or certified test reports
| Columns 6 & 7. that the equipment meets ;

V After complete the following applicable
review and ap- standards:
proval by Bechtel
no further trans- a. ANSI C37.S0, Std. for
mittals are re- Relay and Relay Systems

,

quired. I

al) Sec. 9 Dielectric h

Tests

a2) Deleted' <

.

b. ANSI C37.13, Std. for
Low Voltage AC Power
Ckt. Bkrs.

c. ANSI C37.16, Std. Pre- '.

ferred Ratings & Re-
lated Reqmts. for Low
Voltage Ckt. Bkrs.

_

-E 480 VOLT LOAD CENTERS Ui

REQU S ON ER

S'hs 8031-E-10
f eggL PHILADELPHIA ELECTRIC COMPANY Sheet 4 of 7 sCORPONATION LIMERICK GENERATING STATION UNITS 1 & 2
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DISTRIBUTION AND ACTION .

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . .(SEE COL 6)
' BECHTEL POWER CORPORATION

[q 1 = APPROVAL SAN FRANCISCO POWER DIVISION F = PRIOR TO FABRICATION
V) 2 = INFO / REVIEW P 50x3 , SAN FR CO. CA. 94119 S = PRIOR TO SHIPMENT, p,

C = PRIOR TO BALANCE OF PAYMENT (FINAL
BECHTEL POWER CORPOR ATION

3 = APPROVAL LIMERICK GENERATING STATION CERTIFIED COPY REQUIRED)
P.O. BOX A. SANATOGA BRANCH'

4 = lNFO/ REVIEW POTTSTOWN. PA.19464 I = INSPECTOR RELEASE REQUIRED
, Attn. J.H. Gahy Project Construction Meneger,

DOCUMENTATION REQUIREDPARTS OF EACH
ITEM SYSTEM. YSTEM COMPONENT,

DOCUMENT TITLE coCUMEN IgN D RIBUTION di
ELEMENT, OR RTION THEREOF E,

REQUIRING DOCUMENTATION 1 | 21314 I s Ie 7 Ia e11o|11|12|i3|14

DO g NT p ACT
CODE TECgGgPEC.

Class I 480 Volt Load '

Canters Cont'd 3)

l.0 Engineering Docu- d. Deleted
m::ntation Cont'd

1.1 General - Cont'd .

e. ANSI C37.20 Std. for
Swgr. Ass'y.

I
el) Sec. 20-5.2 Design i

[ Tests (prototype

| test only)

v e2) Sec. 20.6 Construc-
tion

f. ANSI C57.12.00 Std.
Gen. Regm'ts for Dis-,

l

tribution Power Trans- *

formers. i| .

1
1

, .

| fl) Sec. 8.1.1 Routine
i tests (Manuf. de-
| sign tests on iden-

tical or similari

I transf. shall be.

furnished)

g. ANSI C57.12.10 Std.

|
'

Regm'ts for Transf.

| h. ANSI C57.12.90 Std.
~

'

Test Code for Transf.
(for ref. only)

-

_

f05 8031
-

{ 480 VOLT LOAD CENTERS, ATTACHMENT TO REV.
REQUISITION NUMBER

sb 8031-E-10
[R 8|ogL PHILADELPHIA ELECTRIC COMPANYC

Sheet 5 of 7 5
CORPORATION LIMERICK GENER ATING STATION UNITS 1 & 2
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* *
DISTRl!UTION AND ACTION

ACTION REQUIRED Q DESTINATION (SEE COL 7 0 8) DOCUMENT REQUIRED. . .(SEE COL. 8)

1 = APPROVAL ' BECHTEL POWER CORPORATION
SAN FRANCISCO POWER DIVISION F = PRIOR TO FABRICATION

2 = INFO / REVIEW P.O. 80x39s5, SAN FRANCISCO, CA.94119
Attn. A. Teller, Project Engineer S = PRIOR TO SHIPMENT- p) "Q SECHTEL POWER CORPORATION '

3 = APPROVAL LIMERICK GENERATING STATION CERTIF ED COPY REQUIRED)

4 = INFO / REVIEW POiT TOhN PA.1 I = INSPECTOR RELEASE REQUIRED
' "^

,

, Attn. J.H. Galley, Project Construction Menseer

PARTS OF EACH DOCUMENTATION REQUIRED !
ITEM, SYSTEM, SYSTEM COMPONENT,

DOCUMENT TITLE oocVMENTA i g MISUTION &ELEMENT, OR PORTION THEREOF ,

i
REQUIRING DOCUMENTATION i| 2I3 i4 |s Is 7 la e 1101 1 |i2 |13 |i4

N [b TBEClaca I Cont'd

1.2 Specific 1) General Arrangement
Drawings for each equip-

One copy of docu-' ment item of M/R F 1 15. 0
ments listed 'in
this section are 2) Bill of Material F 1 15. 0
required for the .

action noted in 3) Nameplate Information F 1 15. 0
Columns-6 & 7.
After complete 4) Wiring Diagrams F 1 15. 0
review and ap-
proval by Bechtel 5) Supplier Deviation Dispo-
and after fabri- sJ. tion Requests F 1 17. 0
cation and deli-
very one complete

O' set shall be
submitted anno-.-

tated " Certified
As-Built" for
each M/R item.

i

2.0 Procedures

2.1 General 1) Quality Assurance
Program F 1 10. 1

Unless otherwise
noted one copy
of documents
listed in this
section are re-
quired for the
action noted in
Columns 6 & 7.

,

NOS 8031
#

! c
h 480 VOLT LOAD CEPTERS ATTACHMENT TO REV.,

N
REQUISITION NUMBER

33 8031-E-10

f BEgQL PHILADELPHIA ELECTRIC COMPANY Sheet 6 of 7
CORPORATION LIMERICK GENERATING STATION UNITS 1 & 2 5
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DOCUMENTATION REQUIREMENTS ,

DISTRIBUTION AND ACTION

ACTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED. . .(SEE COL 6)

1 = APPROVAL ' BECHTE L POWER CORPOR ATION

h(\
SAN FRANCISCO POWER DIVISION F = PRIOR TO FABRICATIONP BOX 3965, SAN FRA CISCO, CA.941192 = INFO / REVIEW , S = PRIOR TO SHIPMENT

C = PRIOR TO BALANCE OF PAYMENT (FINALBECHTEL POWER CORPOR ATION
3 = APPROVAL LIMERICK GENER ATING STATION CERTIFIED COPY REQUIRED)

P.O. BOX A, SAN ATOGA BRANCH !

4 = lNFO/ REVIEW POTTSTOWN, PA.19464 I == INSPECTOR RELEASE REQUIRED :
, Attn. J.H. Galley, Project Construction Manager '

~

PARTS OF EACH DOCUMENTATION REQUIRED
ITEM, SYSTEM, YSTEM COMPONENT,

DOCUMENT TITLE ooCUMENT I STRIBUTION &ELEMENT, OR P RTION THEREOF
REQUIRING DOCUMENTATION 112 !3 |4 |s is |7 !s e lio tiil 2113|ia

DOCUMENT [ACTCODE CODE TEC g EC.
C1csn I 4E0 Volt Load s

Cnnters Cont'd

3.0 Quality Records 1) Quality Control Inspec-
tion and Test Reports

3.1 One complete set including but not limited
of the documents to the following: C 3 1 0 5
of this section
shall be submit- a. ANSI C37.20, Section
ted as a final 5.3 Production Tests (I)
documentation
package with b. ANSI C37.50, Section
each equipment 6.0 Circuit Breaker
shipment. One Production Tests. (I)

(9 copy to accompany
.\.,.) the equipment and c. ANSI C37.50, Section'

one copy per Col. 8.1.1 Routine Tests (I)6&7.
,

'

'2 ) Statement of Conformance C 3 1 0. 6
Form 3295 (I)

'3 ) Paint Certification (I) C 3 3 4. 5

4) Supplier Deviation Dispo- C 3 1 7,0

sition Requests, Copy only
of those approved but not
incorporated in the M/R
or Specification (I)

.

A complete set of all documentation required up to the point of shipment to the construction site shall be sent with the shipment. Each document shall be
innot:ted to state that it represents estuilt conditions (e.g. " CERTIFIED AS-BUILT") for the Limerick Generating Station, Units 1 and 2. This set of
documentation shall be available for review by the Bechtet inspector et the time of release for shipment.

J the same time this final documentation peCkage is shipped to the construction site, en identical set shall be sent to Bechtel San Francisco, Project Engineer.

JOB
g . 480 VOLT LOAD CENTERS NO. 8031

( REQU S ON U ERg.y 8031-E-10

h 8@KL PHILADELPHIA ELECTRIC COMPANY Sheet 7 of 7 5

CORPORATION LIMERICK GENERATING STATION UNITS 1 & 2
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h Supplier Deviation Disposition Request
f%

NOTE: The reverse side of this form contains the FOR BECHTELUSE
C FOR SUPPLIER USE '" " "$' '' * Bechtel SDDR No. * Date Recehed

''

Supplier SDDR No. Date Submnted ltms m rked w an a i ar
Bechtel entries only.

1. Supplier
Address City & State Zip

Name:

_
2. Supplier's Order No. 3. Supplier's Part No. 4. Supplier's Part Name 5. Date Deviation Determined. 6. Previous SDDR INo. & Date)

1. Buyehs P.O. No. L Buyer's Part No. 9. Buyer's Part Name 1(L BechkiinspectorNotified 11. Bechtel Eng. Notified ,

12. Oty or Serial No. 13. Deviation Description (Attach extra sheets, photographs, sketches, etc. as necessaryl

s

It Supplier's Disposition Classification: O Accept As is O Repair O Modify Buyer's Requirement

15. Proposed Disposition and Technical Justification:

f ))(3~.

,

.

I 16. Associated Supplier Document Change (sl:

I

11. Suppliers Authorized Representative
Title:

' Signature: page:
Name:

*11 Bechtel Engrg. Action : Engrg. Follow-up: Dug Change O other
O Spec!Rea. Chan9e

| Accepted O Rejected Rejec=d-Resubmit O Discipline or Suppiiers Af*c*d
.

*19. BechtelDisposition Statement includeg justification (Attach extra sheets, sketches, etc. as necessaryl

|

Q
f\_-) *20. Bechtel Engineerin3 Approval Dat verification Signatures Date

; GS 21. Supplier
I GE

*22. B;chtel insp.

ED - 216-14



-

_ a i% - - ~ . . - _ ^~ ' ~ ' ' - - , .w . _, '

ea

o

s_/ ~ INSTRUCTIONS FOR COMPLETING SDDR FORM

This form is used by a suppner tot
>-

a) Notify Bechtel of deviations from established requirennents and document the supplier's proposed disposition, and I
I

b) Record Bechte!'s approval of the eetablished resolution. i

A deviation is any departure from the requirements of the procuring documents which the supplier intends to incorporate in the
completed item or servlee provided. Deviation disposition can be cleanin d as Repair. Uss-As-Is. or niodify Requirement.e

t
'

Repair is defined as the process of restoring a nonconforming characteristic to a condition such that the espability of an item to fumetion
rehably and safely is unimpaired, even though that item stHI may not conform to the orlainal requirernent. Repair includes alterations to f
the properties of the material through heat-trosting, welding, anotal deposition. chemical processing, etc. This form is not to be used for j-
cases where Bechtel has previously provided authorization to proceed using an approved repair procedure covering a specific type of
repair; however, records must be maintained for each specific repair. ;

Acceptance of the Supplier Deviation Disposition Request by Bechtel does not seheve the Supplier from responsildHty for the accuracy.
adequacy, or suitabGity of the itsen or service being provided as defined in the procuring documents, i.

NOTE: Items marked by an asterisk (*) are for Bechiel use only.

Block No. Entry Informention
,,

1. SuppMer's name and address. List lower tier Supplaer's name and location (City and State) if apphenble. [
S. Enter the Supplier's order number if one has been assigned.

3. Enter Supplier's Part No. as applicable from ti e drawing, estalog, internal specification, etc. If the Deviation Request ,
appues to au parta and additional space is needed, a list of parts to which the request apphes may be attached.

.t
.

4. Enter Suppher's Part Name.

5. Enter the date and the method (Spee. review, NDE. dielectric test etc.) used to determine the deviation.

6. List any previous SDDR's and their dates that have been submitted for similar deviations requested on this Purchase Order. !

7 Enter the Bechtel Purebase Ouder Number.

IL Enter the Bechtel Requisition Item number and the part. tag or code number as it appears in the requisition. If additional
space is needed, a separate sheet may be attached.s

' 9. Enter the Bechtel Part Name if one has been mas 4and.
<

10. Enter the date and the method (TWX. phone, letter, etc.) used to notify the Bechtel laspector. |'
11. Enter the date and the method (TWX. phone, letter. etc.) used to notify Bechtel Engineering.

12. As applicable, enter quantitles or serial numbers of the iterns to which the deviation applies. If not serialized. record lot.
batch, heat or other applicable identifying information.

13. Desertbe the deviating charactertrties and define the essent of the out-of-specification condition for each identitled piece
affected. Identify the location of the deviating characteristic by print coordinates or specific location, as applicable. Attach

estre sheets, photographs, sketches, etc., as necessary !

14. Identify disposition cleasancation. I

15. Describe the proposed disposition and provide technical justification for Bechtel's evaluation. If the deviation is correctable' '
by repair, subrud a detailed repair procedure or reference the procedure previously approved (Levell) by Bechtel for use
in similar situations. Provide Bechtel control number, supplier control number and procedure title.

16. Identify the nature of changes that may result on associated suppber documents (drawings specs., procedures. instaBation
instructions, etc.).

17. Enter the name (typed or printed), signature and title of the supplier respresentative authorizing the disposition request
and date signed.

* 18. Enter an X in the applicable boxes to define the action required by Bechtel Project Engineering.

*19. Provide appropriate justification for the Bechtel action (s) indicated in Block 18.When changes to drawings, specifleations,
requisitions, or other Bechtel documents are involved, each document should be identified and the associated change

- briefly described. If other disciplines or suppliers are affected, indicatr who they are and the document that initiated
resolution of that involvement. "Other" follow-up action (e.g. the need for additional Bechtel caleakations, additional
drawings or sketches, inspection by a Project Engineering representative, etc.) should also be adentified here.

*20. GS -Signature of the responsible Discipline Group Supervisor approving the Engineering action and the approval date.

QE -Signature of the Quality Engineer who reviewed and concurred with the disposition and the date signed.

PE- Approval signature of the Bechtel Project Engineer and the date agned.

21. Signature of the supplier's inspector or other representative authorized to verify that the accepted disposition was correctly,

accomplished.

*22. Signature of the Bechtel Inspector or other representative verifying that the accepted dispasition was correctly
secomplished.

4
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'6 . . _ . ~ . . . . . . . . . . . _ . . _ . . . . -

5 6LETTEit SIZE I 2 3 4 '

f_ 33i(29[ LETTERING SPACE) i HEIGHT (SEE DET.Al I/2" 3/8" 5/16" 1/4" 3 /16" 3/3*

l' 'l NO. PER INCH 2-f/4 3 3-3/4 4-l/2 6-l/2 7 - 1.
--

N O. STY.1 6 8 IO 12 17 19
" "

_ g 7.
PER STY.2.3 84 4 6 7 9 13 45

9" 7 LINE STY.5 I ? 3 3-

Ib, {1 N0LOF STY. 2 3 3 3 4 4

{{y,$ | ,| | g g2'2
- II LINES

'

-

M A X- STY 4 8 5 I e I{- 7

STYLE'1. . ,-
j_ _ .

LETTER HEIGHT
MEASURED BETWEEN i

'

1/64* BEVEL, ALL PLATES
-DETAIL % -

8t 2/r (2" LETTERING SPACE);

'l |
'

-- ,

~

3. k 7
eL e-l/8" W $ -$

I,
.

E7 SPECI AL STYLE
9

STYLE 2. 3TYLt * L = LrTTc= size
.

i

1/8" DRILL ON (, ALL PLATES,
(stt NOTE 2) -

;<

'

i _2kz'(2" LETTERING SPACE) i .
_

l' 't

a
. 7.,_

%' $-.2d '74E1O
V '

,

STYLE 3.
* ~

,
NOTES: ,

, 1. THICKNESS OF NAMEPL ATE IS 1/86"

, 2Pz*(2" LETTERING SPACE) ,
2. FURNISH PLATES WITH DRILLED HOLES th

' I '
-- SPECIFIED OTHERWISE.

'/a 93 5 s1+ cAtTERNArivE APPoiCATiON: ATTACH N,

-- PL ATES TO' THE BOARD WITH MINNESOTA N
STYLE 4. CO. CEMENT '3M' IN THIS CASE NO F

- WILL BE RECUIRED.

. 3. N AMEPL ATE M ATER I M I S 3. PLY L AMICOlt

l*('z LET.SRl #703l PLATE. WITH WHITE SURFACE AND/g

l' il SLACK CDRE. SEE NAMEPLATE SCHEDU'.E FOR O:

pf g 7.g 4. ENGRAVE LETTERS THRU W}flTT FACE TO' E

'_ CDRE..USING A ROUNDED OR SCUARE END

STYLE 5. v. SH APED GROOVES ARE NOT ACCEPTABLE.

5. ALL LETTERS SHALL BE CONDENSED GOTHI

A Il-14 'll Issued for Purchase LL ! M

b'l. $.1 % IESUE) F.%* i *.1C LL !'s

A H-74 -70 ISSUED FOR CL!ENT APPROVAL LL AL.
' I" E'" !E,D$Su v"No. DATE I R EVISION S | SY CM*K

fDRAWN | g'
,

SCALE DE $tCN ED

'os aa- 8031' " * " PHILADELPHIA ELECTRIC COMPANYn

k;,2|["
, '""**G"'~/ LilAERICK GENERATING STATION UNITS 1 & 2P&I

'/ Spec. 8 031-E-DIV. NAME PLATE STANDARDS Ficure 1i

L
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- E uc.4 , 2
Specification 8031-E-10

O
SPECIFICATION

-
.

480 VOLT LOAD CENTER UNIT SUBSTATIONS
I

FOR THE

LIMERICK GENERATING STATION

UNITS 1 & 2

PHILADELPHIA ELECTRIC COMPANY

,

O -

P

t

Bechtel Power Corporation

San Francisco, California

b 8"E D Rev. Sh. i 15, Sheet 2 3 of Form 8031-DRE Yt.,k
-

Rev. Sh. i, ii, iv, v, 6, 9, 16, 18 /
"

, d f-4-75 & Form 8031-DR. $ #

b 8-22-74 Revised Sht. i, ii , v, 5, 17 & 18 # KM
M 7 -j-73 Revised sht.i. 15. Form 8031-OA,sh.1

b b N 'I2 Revised Sh. i, ii, 3, 4& 5 N Il hP

[ 11 10 ~l1 Revised _and Issued for Purchase N h h
[3 2/r/7/ Issued for Bids N h. lffO NO. DATE REVISIONS APPROVALS
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I
SHEET RE v.SHEET REVSHEET RE V.SHEET R E V.SHEET R E v.SHEET REV i __SMEET R E V.O j___

i 6 j 10 L

ii 5 11 | _ ,_]'
. _

j

iii 0 12 _,l_
-_

iv 5 13 1

5 14 o \v
I- _

%^15
-- ' t, lb $

1 D

1 17 4
2

a is s'
,

l Fig. l I
s _

-4 |Rg. 7. o
c;

l6'

6

0. 1 A. ID._6 F -*<7 .

!
' sh,i 4

a _ .I,5]_ $2 6 Jo
|Sh.S 6

sh.4 5
/7

S_h_.5
5 |

S. .h_. 6
5 .

.

' f_S h,T 5

_

I

I
a

--

D *l
9 Hr N $ $Eddfd D M a %

a xa:|

5
LL M f-

4 fEW 17 *1k' ' ' '

k '

7-I-71 OA tfl 'S -
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Specification 8031-E-10

SPECIFICATION
p

I.FOR

480 VOLT LOAD CENTER UNIT SUBSTATIONS

FOR THE ,
.

- LIMERICK GUNERATING STATION 4

t

I UNITSL1 & 2
'

;

PHILADELPHIA ELECTRIC COMPANY

-Consisting of:

1. Specific Conditions

2. Form 3295 Statement of Conformance
3. Form 8031-DR Documentation Requirements

4. Specification 8031-G-1, General Project Requirements for
Purchase Order.

5. Specification 8031-G-4, General Project requirements for
Shop Painting for Mechanical and Electrical Equipment

( 6. Specification 8031-G-13, General Project Requirements for
Quality Assurance'

7. Specification 8031-G-14, General Project Requirements for
Seismic Design and Analysis of Equipment and Equipment
Supports

8. Drawing 8031-E-17, Single Line Meter & Relay Diagram,
ll4A and 124A Gen. Area L.C. & ll4B and 124B Reactor Area
L. C. 440V 1 Unit;

9. Drawing 8031-E-18, Single Line Meter & Relay Diagram,
114C and 124C Turbihe Area L. C. 440V 1 Unit

10. Drawing 8031-E-25, Single Line Meter & Relay Diagram,
| 114D,.124D,-214D and 224D Plant Services L.C. 440V Common
i

( 11. Drawing 8031-E-28, Single Line Meter and Relay Diagram,
Dll4,- D214, D314, D414 Safeguard Load Centers 440V 1 Unit.

.

bhkwing 8031-E-21, Single Line Meter & Relay Diagram, 314A12.
| and 224A Gen. Area L.C. & 214B and 224B Reactor Area L.C.

440V 2 Unit
,

' 13. Drawing 8031-E-22, Single Line Meter & Relay Diagram, 214C
and 224C Turbine Area L.C. 440V 2 Unit .

/"N 14. Drawing 8031-E-29, Single Line Meter & Relay Diagram, D124
'N_,/ D224, D324, D424 Safeguard Load Centers.440V 2 Unit

15. Form ED-27, Supplier Deviation Disposition Request

- ii - Rev. 5
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f' SPECIFICATION;

FOR !r
,. . ,,

480 VOLT LOAD CENTER UNIT SUBSTATIONS ' ''

I
'

!

FOR THE 1

LIMERICK GENERATING-STATION

UNITS 1 & 2

PHILADELPHIA ELECTRIC COMPANY

I

SPECIFIC CONDITIONS }

TABLE OF CONTENTS .

Section No. Subject
!

; 1.0 SCOPE

~

2.0 WORK INCLUDED

,

3.0 WORK NOT INCLUDED
1

4.0 SERVICE CONDITIONS

5.0 SEISMIC REQUIREMENTS

6.0 CODES AND STANDARDS

7.0 TYPE AND RATINGS

.1 Transformer Type
.

.2 Ratings and Connections of Transformers for Double-
ended Substations

.3 Ratings and Connections of Transformers for Single-
ended Substations

,

.4 Circuit Breaker Ratings

8.0 DESIGN AND CONSTRUCTION DETAILS

.1 High Voltage Cable Compartment;

6 .2 Transformer

-iii- Rev. O

._. _ , - ,_ _ . _ _ _ _ _ _ - . - _ . . _ _ _ _ . _ . - _ _ -- _ - - - _ - - - - - - - -- ---



'

:
. . . - . - . . . . . ~ . . .

*

Specification 8031-E-10

O
-

Section No. Subject

.3
_

Low Voltage Transition Compartment
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g .4 Switchgear Enclosure !

.5 Ground Bus and Neutral Bus ;
i .

'.6 Bus and Bus Taps

.7 Control Power

.0 Power Air Circuit Breaker

; .9 Instrument Panels I

4

.10 Potential Transformers i

.11 Control of Circuit Breakers

.12 Indicating Lights

.13 Wiring '

.14 Nameplates

.15 Accessories

9.0 FINISH
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O'

SPECIFICATION j

FOR
|

&
480 VOLT LOAD CENTER UNIT SUBSTATIONS

I
FOR THE.,

I >

LIMERICK GENERATING STATION

UNITS 1 & 2
,

PHILADELPHIA ELECTRIC COMPANY [
t

SPECIFIC CONDITIONS .

1.0 SCOPE

This specification covers the furnishing of all labor, !
i

materials and services in connection with the design, fabri- '

'N cation and delivery of single-ended and double-ended 480 ,'
volt load center unit substations as listed in the accompany-

| ing material requisition.

2.0 WORK INCLUDED

2.1 The Seller shall furnish, deliver f.o.b.jobsite,
the equipment as completely assembled as possible '

within shipping and handling limitations, wired,i

tested and ready for installation in~accordance with
! these specifications.
!

2.2 The Seller may be required to furnish technical
assistance to supervise unloading, storage, installa-
tion and placing the equipment into service. The Seller
will be notified when and if such services are required

-

by the Buyer's Project Construction Superintendent.
The costs of these services are to be billed separately
and are not to be included in the equipment prices.

| 3.0 WORK NOT INCLUDED

3.1 The Buyer will provide the following:

a. Foundations and leveling channels.

b. Unloading and installation of the equipment and
re-establishment of connections between disassembled
mechanical and electrical parts.

1. Rev. O.
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Spacification 8031-E-10

-s .c . All external connections to the equipment.

d. Space heater power supplies.-

'4.0 EERVICE CONDITIONS. ,

4.1 The substations will be located indoors. -

-

4.2 The substations will be used to provide pow 6r, switching !
g and protection to 480 volt motor control centers and -

toindivjdualmotors. !
.

4.3 The delta connected 13kV windings of the load center
transformers will be energized from a nominal 13.8 kV,
low-resis.tance grounded wye, three-phase, three-wire, ;

60 hertz system.

4.4 The delta connected 4kV voltage windings of the load
center transformers will be energized from a 4.16kV,
low resistance grounded wye, three-phase, three-wire,
.60 hertz system. .

!
4.5 The wye connected low voltage windings of all substation -

transformers will be solidly grounded.

4.6 All equipment nominally rated at 125 volts de shall be
suitable for continuous operation within a range of 102

O volts to 135 volts. Control apparatus shall be capable
of successful operation at 90 volts. .

.

4.7 All equipment nominally rated at 120 volts ac shall be
suitable for continuous operation within a range of 103
volts to 127 volts. Control apparatus shall be capable
of successful operation at 95 volts.

5.0 SEISMIC REQUIREMENTS

5.1 Equipment shall be designed to withstand, without loss
of function and without exceeding allowable stresses,
seismic forces in accordance with the applicable require-
ments of Specification 8031-G-14, General Project Require-
ments for Seismic Design and Analysis of Equipment Sup-
ports.

5.2 All equipment shall meet the requirements for Class II.

Seismic equipment.
,

,

; 5.3 In cddition, equipment which is so designated in tie Re-
quisition, shall meet the Specification 8031-G-14 require-
ments for Class I Seismic equipment.

_

5.4- Seismic test and/or analysis procedures shall agree
with or exceed the requirements of IEEE No. 344,'

" Guide for Seismic Qualification of Class I Electric
Equipment for Nuclear Power Generating Stations". In
cases where the IEEE guide conflicts with the require-
ments of Specification 8031-G-14, the more conserva-
tive requirements will take precedence.

-2- Rev. 1
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/ 6.0 cc0ES AND STANDARDS

- All equipment furnished under this specification shall be de-
signed, fabricated, rated, tested and shall perform in accord-

, . ,a n c e _with..the_ latest app]icable revisions and
supplements of IEEE, NEMA, and ANSI Standards unless speci- !, fically modified by the requirements herein. t

{
-

7.0 TYPE AND RATINGS '

h 7.1 Transformer Type
. . , .

_. .__ __..... . .. .

! Each transformer shall be either a sealed-dry, gas-
filled type or a ventilated-dry type with three-
phase, two-winding, 60 Hertz, self-cooled, non-ex- ~

,.

plosive fire-resistant construction. The type of !
transformer will be indicated in the Requisition

.. or, drawings.
, .,

,, , , ,

7 . '2 Ratings and Connections of Transformers'for Double-
~

ended Auxiliary Power Substation (Unless otherwise
stated in the accompanying Requisition) i

a. Output: 1000 kVA

b. Temperature rise: 150C above 40C average
'.

24 hour ambient temperature

c. Rated voltage '

,

H.V. Winding: 13.2 kV
L.V. Winding: 480/277 volts

d. Connection

H.V. Winding: Delta
L.V. Winding: Grounded W ey

e. Taps, no-load, . >

full capacity

Above rated voltage: two 2-1/2%
Below rated voltage: two 2-1/2%

f. Impedance on rated
' kVA base: 7.4%

g. Winding BIL: Standard

h. Phase Relationship: Standard
~"' ~~

_ . i . _ ._ . _X. /R .Ra t. i.o.-_. . _ - . _ .

6.6 or less
~ ~

..._ _ .. ._ _

| (''s 7.3 Eatings and Connections of Transformers for Single-
1 ended Safeguard Power Substation (Unless otherwise
I stated in the accompanying Requisition)

_ a. Output: 750 kVA
- -- .

_ _

Rev. 2
. . . .
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(
.

'

b. Temperature rise 150C above 40C average
24 hour ambient temperature

c. Rated Voltage ''

h H.V. Winding: 4.16 kV
L.V. Winding: 480/277 volts

d. Connection
4

H.V. Winding: Delta -

L.V. Winding: Grounded Wye

e. Taps, no-load, full ;

capacity
"

Above rated voltage: two 2-1/2%
Below rated voltage: two 2-1/2%

f. Impedance on rated.
kVA base: 5.75%

g. Winding BIL: Standard
|

|
h. Phase Relationship: Standard

|

'

|
,

O

4. Rev. 1
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.

7.4 Circuit Breaker Ratings
!

Frame Size Interrupting Rating Volts
Amperes oms Sym. Amperes ac

With Inst. Trip Without Inst. Trip |

225 22,000 14,000 480
600 30,000 22,000 480

,

1600 50,000 42,000 480

Control voltage shall be 120 volts ac.
t-

8.0 DESIGN AND CONSTRUCTION DETAILS |
|

8.1 High Voltage Cable Compartment
|

An air-filled high voltage cable terminating compart- F

ment shall be integrally mounted on each transformer
to provide for the following:

a. Enclosing the high voltage hermetically sealed ;

side wall bushings of the sealed-dry transformers

i
~ ^

~~and the high voltage _ terminals of the ventilated-dry<--
~~

.

. _
type transformers. f

- ~

;
'' ~ '~'

~ b. Provisi6n~for terminating high voltage cablss of ' ~

the sizes shown on Buyer's drawings. Seller shall '

furnish terminal lugs,' Burndy Hydent Type YA with
long barrel: and closed back', or Buyer approved equal.

.

c. Adequate space for Buyer's stress cones. -

d. Sufficient ventilation to insure protection for
Buyer's incoming cables against the heat developed
in the transformer. Cable support brackets shall
be of a minimum-heat-conducting material.

e. Provision for power cables entering the compart-
ment in metal conduit from above or below as
requir_ed.

. _ , _ _ .
. , _ _ . . ' _

.

f. Bare power conductors and cable terminal 16gs -

shall be adequately spaced so that taping will not
be necessary.

. _. .. , _, , , _ _ , _ ,

8.2 Transformer
- _ - - . _ . . . _ . - _ .

a. Each sealed-dry transformer shall be equipped
3 with an externally.. operated,. manual no-load tap

changer. The tap changer handle shall have pro-
_ . . , . . _ . vision. for. lacking in any__ tan __ position. Each. . |

ventilated-dry transformer shall be equipped with |-

. Seller's standard tap changing provision. l
'

.

-5- Fev. 4 -
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..O.
-.- . ... . . . .

b. Accessories shall be supplied in accordance with
NEMA and ANSI Standards and shall include at
least the following:

, ..

,

. , . . . -

~

1. Winding temperature indicating device for ven-
:tilated-dry transformer with circuit closing F

( contacts suitable for use with Buyer's 125 '

volts de remote overtemperature alarm-
,,

;
, g -. . . -

,

' 2. Top gas temperature indicator for sealed-dry
.

i
transformer with circuit closing contacts suit- |
able for use with Buyer's 125 volts de remote
overtemperature alarm. Temperature correla-
tion information between the indicator reading '

'

and the winding temperature shall be included
in the instruction manual.

- - ' ~ ,

3 Over-under pressure indicating device for
the sealed-dry-transformer with circuit
closing contacts suitable for use with Buyer's '

125 volts de remote over/under pressure alarm.

c. Two ground pads shall be provided for attaching I

Buyer's 500 kemil copper ground cable.

f3
'

d. The transformer low voltage neutral shall be brought,
,

out through an insulated bushing or terminal and con- ; ~.
nected to the switchgear ground bus. The neutral (,

bushing or terminal shall also be connected to a
neutral bus in cases where so required by the accom-
panying Requisition or single line diagrams.

'

8.3 Low Voltage Transition Compartment

An air-filled transition compartment shall be integrally
mounted on the sealed-dry transformer case to the low
voltage -switchgear to provide connections' betwe'en' the -600
volt hermetically sealed side wall bushings of the trans-;

,

former and the switchgear bus. Connecting bus shall be,

'

furnished. A transition compartment will not be required
for the ventilated-dry. transformers.
* ~

. - -
- .

. . _ .

. :
. . ..

.

8.4 Switchgear Enclosure

a. The switchgear shall be of the metal-enclosed,
drawout, air circuit breaker type with bus bar
construction. Enclosures shall form a line-up
of freestanding self-contained housings having
one or more individual breaker or instrument

O compartments and a full height rear compartment
for the buses, instrument and control power,

transformers and outgoing cables. It shall have
adequate strength to withstand all stresses,

imposed by shipping, handling, installation, and
, . ,

operation without distortion or other damage.

'
-6- '- -
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b. The temperature rise of all main current carrying
parts of the switchgear shall not exceed 65C
above an ambient air temperature of 40C outside
the enclosure. This temperature rise shall not

.
be exceeded when the equipment is operating
continuously at tne rating specirlea witn all
units operating simultaneously,

c. The air temperature in the cable compartment shall
- not exceed 50C with an ambient air temperature of

g 40C outside the compartment and with 50 watts
total loss from the cables.

d. The temperature rise of parts which can be readily
touched when in service, such as instrument panels,
control panels and doors, shall not exceed 30C
when operating in an ambient air temperature of
40C.

e. Each housing section shall be equipped with a
space heater. All heaters installed in housings
associated with each bus section shall be control-
led by a properly rated and conveniently located
toggle switch. Hciters shall be rated 125 volts,
suitable for operation from Buyer's 120 volt,
single phase, 60 hertz supply. Heaters shall be

,located in an accessible area of the rear of the
switchboard, shall be located so that they can be

[_sT serviced in the future when necessary without
,

!

\/
| de-energizing the equipment in which the heater '

: is installed, shall be located so that they do
not interfere with incoming cables nor wiring
terminations and shall be located so that, when
energized, wiring and cables will not be subject
to the direct effect of either radient, convected
or conducted energy. Heaters shall be'provided
with protective screens if located where they may '

be hazardous to personnel. Heater output shall
be such that the temperature inside the section -

shall be maintained above the dew point tempera-t

| ture when equipment is not energized. Each space
| heater circuit shall be protected with a properly

rated fuse of the nonrenewable type.
,

f. In addition to means for fastening the switchgear
. to floor steel with bolts, separate provision

shall be made for spot welding the switchgear to
. floor steel.
1

g. Ventilating openings on top of switchgear through
which water might accidentally enter shall be
shielded with covers. The edges of the openings
shall be turned up.

I h. Tie breaker vertical scetions shall be constructedi

i
with a solid barrier extending vertically ats-

; least from the mid-point between tie breaker

7. Rev. O
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O
terminals to the top of the switchgear on one
side and to the bottom of the switchgear on the
other side. A solid horizontal barrier, tying

be'gether the vertical barriers, shall be providedtoi. i

tween the upper.and lower tie breaker terminals. !
| The completed assembly shall provide positive fseparation of one main bus section from the other ;

main bus section so that both bus sections will !
not be exposed to a common source of contamina-

|
tion. '

. .. . __ .

! i. The rear compartments of the switchgear enclo-
sures shall be furnished with metal barriers

i which isolate the main bus from the Buyer's
outgoing cables.

'

t
j. The switchgear enclosures adjacent to the

!~
transformer or transition compartment shall:

have closures such that the transformer low -

voltage terminals are not exposed to the
switchgear main bus.

;
'

k. Breaker compartments indicated in the accom-i

panying drawings as " space" shall be. completely i
,

equipped for the future additions of 600A cir- ;-

cuit breakers, including all necessary electri- ;
cal connections. Other breaker compartments
not indicated in the drawings as occupied by
circuit breakers or other equipment shall be,

furnished with blank doors.
1. Circuit breakers and other equipment shall be

; located in the specified compartments of the
switchgear enclosure. The accompaying single
line diagrams utilize an identification.and,

: location numbering system which is explained
',,

, _

in Figure 2, attached.
_. _ , _ _ . ., ._ _ _ ,

. . .

8.5
| *

Ground Bus and Neutral Bus

a. A 1/4-inch by 2-inch copper or equivalent current
carrying capacity aluminum ground bus shall be
provided, bolted to and effectively grounding

j each structure. The bus shall extend the length
| of each load center and be connected to the trans-
j former neutral. A clamp type terminal connector,

suitable for Buyer's 500 kemil copper ground cable,,

( shall be provided at each end of the ground bus.
,

,
, __

- - .

e
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.

b. When indicated in the accompanying Requisition or

O-
, ,

single line diagrams, a reduced capacity, insulated 1

neutral bus.shall be provided extending the full |
1ength of the specified load-center. The bus shall

'

be connected to the transformer neutral and provided ;

with clamp type terminals suitable for connection .

to Buyer's neutral conductors. I

- 8.6 Bus and Bus Taps - !,
i

I Bus bars shall be of high conductivity copper or f'a.
aluminum, of the latest standard design and shall t

be capable of continuous operation at the trans-
former maximum output. '

b. Bus shall be braced to withstand the mechanical.

stresses and heat due to short circuit currents at
least equal to that specified for the smallest cir-
cuit breaker equipped.with instantaneous trip.

,

.

c. Joints and branch connections in buses shall be I

plated and high-pressure bolted. !

d. Deleted
'

' ' '

8.7 Control Power

O ,

t

i a. A control power source, including a preferred- F

emergency throwove.r system, shall be provided
,

for each double-ended load center switchgear.__
,

Equipment shall consist of at least two (2)
control power transformers, control bus, voltage

? relay, transfer switch and throwover contactor
to assure a continuous source of 120 volt, single
phase, 60 hertz, ac control power. Operation
shall be as follows:

| (1) Under normal operation control buses for
both left and right hand sides of the load
center shall be fed from the control power
transformer connected to the lef t-hand main
breaker line terminals, the preferred

,source.
.

(2) Loss of the preferred source shall cause a
.

transfer, following a delay of one (1)
second (relay shall be adjustable from near
0 to approximately 5 seconds), to the control
power transformer connected to the right-hand
main breaker line terminals, the non-prefer-
red source.

() (3) Re-transfer to the preferred source shall be
manual, locally controlled from a control
switch on the left-hand instrument panel.

-9- Rev.5
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~

(4) Control switch shall have a spring-return-,

. to-center neutral position, left-hand
position for re-transfer from non-preferred',

to preferred source and right-hand position ;

for manual transfer from the preferred to
.non-preferred source.

|
'

(5) Throwover contactor shall be both.electri- |~

cally and mechanically interlocked. Each !

| side of the contactor shall have one (1)
normally open (field convertible to NC)

|unused auxiliary contact wired out to ter-
. . .minal. block. In addition each side of the

contractor shall have a white light wired to
indicate the control power source. These two

.' lights shall have nameplates bearing the legend ;

" Preferred Control Source" and "Non-Preferred
j

Control Source" and shall be mounted above the ,i
control switch described above. ' '

'

b. A control power source shall be provided for each
single-ended load center switchgear. Equipment

,

shall consist of at least the necessary control .

power transformer and control bus.

c. Control power transformers shall be dry type of
C) adequate rating to serve the control power load

|and provided with fused overcurrent protection on '

both the primary and secondary sides.

d. A continuous 120 volt, ac, 2 wire control' b'us,
insulated for 600 volts and not smaller than No.
12 AWG, shall be furnished running the entire
length of each load center switchgear. The con-

.

trol bus shall be connected to the control power
transformer in single-ended switchgear and to the
load terminals of the throwover contactor in
double-ended switchgear. The control bus in each
end of double-ended switchgear shall be fed
through a conveniently located fused dicconnecting
device. The bus shall be tapped through fused
disconnecting devices with 35 ampere fuses at
each breaker served. Nonrenewable type fuses
shall be furnished.

.

8.8 Power Air Circuit Breakers,

,

a. Power air circuit breakers shall be fully rated,
j drawout type, three pole (unless otherwise noted),

spring operated, stored energy mechanisms,
electrically and mechanically trip-free and suit-

'able for electrical and manual operation. The() breakers shall be furnished with 120 volt ac shunt
trip coils wired to terminal blocks for remote
control. as described later.

. . . . _ . . .

- 10 - Rev. 1
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*

b. Bus tie breakers shall be provided without over-
- current tripping devices (non-automatic) .

c. Breakers used for other than bus tie and motor
: branch circuits shall be complete with solid [state adjustable short time delay and long time -

-

delay overcurrent tripping devices.

g d. Each motor branch circuit breaker shall be fur-
nished with:'

1) A 480 volt ac instantaneous undervoltage ,

device set for pick-up at 80% nominal voltage
and with drop-out adjustable between 30% and i
60% nominal voltage. Undervoltage devices
shall be connected to line-side breaker
terminals.

2) Solid state adjustable instantaneous and ilong time delay overcurrent tripping devices.
i

e. Overcurrent tripping devices shall be suitable
for fully selective coordinated tripping.

f. Breakers shall be removable with self-coupling
primary and secondary disconnecting contacts. -

O . _

Each breaker and compartment shall have the same ,

numbar of primary and secondary disconnecting con-
tacts, including secondary contacts for the under-
voltage device. An operating, a test and a withdrawn'

(disconnected) position shall be provided for each
breaker unit. The primary contacts shall be dis-
connected in the test position, but auxiliary and
control contacts shall be maintained in this position
for breaker and control circuit testing operations.
All connections shall be disconnected in the with-
drawn position. Circuit breaker compartment doors
shall be arranged so that they can be closed com-

'

pletely with the circuit breaker in the operating,
test and disconnected positions.

g. Provision shall be made for tripping the breakers
'

manually. In order to prevent inadvertent tripping,
a pivoted, drop-type cover shall be provided over
the manual trip button. A mechanical "Close-Trip"
indicator shall be provided on the front of each
breaker.

h. Not less than five electrically separate sets of
field convertible auxiliary contacts shall be pro-
vided in addition to those required for the circuit
breaker operating mechanism. In addition, two cell,

switches, one switch with two contacts which close4

,in.the breaker operate p,osition only and one switch

- 11 - Rev. 1
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() with four contacts which close in'th'e't'est of kith-
drawn positions only,.shall be furnished and wired

4 into the breaker control circuit. All unused auxil-
iary contacts shall be wired to the terminal blocks. .

i. A mechanical interlock shall be provided to prevent
,

the removable elements from being inserted into or j'
- withdrawn from its operating position while the t

circuit breaker is closed. I
i- | 1

j. Removable elements of the same type and ratings F
shall be completely interchangeable.

.

t

k. Each circuit breaker element shall be provided with
an alarm switch that will close its contacts when
the breaker is tripped by the series overcurrent ,

device, but which is mechanically locked from clos-
ing when the breaker is tripped manually or by the >

shunt trip device. Contacts shall be suitable for j',

j use in a 125 volt dc annunciator circuit. [
l'it '

- 1. Provision shall be made for padlocking breakers "

,_ when power contacts _are open, i~n the connected,
,

test or disconnected positions. When padlocked
the breaker shall be prevented from closing or

i changing positions.

\~s} 8.9 Instrument Panels'
.,

a. An instrument panel shall be provided in the upper
vertical section containing the transformer
secondary circuit breaker in each load center
switchgear.

b. Instrument panels in each transformer secondary
'

;

breaker vertical section shall include a white,

: indicating light, wired to indicate when the 480
volt bus is energized.;

.

i

'- 8.10 Potential Transformers

! ,a. Suitable potential transformers shall be furnished

[ installed and wired as indicated on the drawings.

- b. Potential transformer high voltage windings shall
be protected by current limiting fuses. Fuses
rated 6 ampere shall be installed in the low voltage
circuit. Low voltage fuses shall be located to per-
mit replacement while the switchgear is energized.

,

8.11 Control of Circuit Breakers,

a. Each transformer secondary, bus tie, and motor
branch feeder circuit breaker shall be wired to
provide for close and trip operation by a remote

- 12 - Rev. 1
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'

- . .. .

control switch when that breaker is in both the
operating and test positions. Local control of ,

these breakers shall be provided by pushbuttons j

mounted on the escutcheon of the breaker element. ,i

The pushbuttons shall be wired so that _ circuit ,1
'

breaker is operative only when the breaker is in l

the test position.
.

Each motor control center and other dis'tribution .b.
I

| load feeder circuit breaker shall be wired to;
!

4,

provide for close and trip operation by pushbuttons
mounted on the escutcheon of the breaker element {.
when that breaker is in both the operating and test !'

"

positions. Remote control switches will not be used
for control of these breakers. ;

.

.__ ;

8.12 Indicating Lights ,

!
a. Deleted t

i

i

6.73. .

,

() b. Deleted - --

_
. -

...

c. Indicating light lamps and lenses shall be
replaceable from the front of the panel.

8.13 Wiring

i a. All control wiring shall be 600 volt, type SIS,
General Electric Company Vulkene or equal, Class
B stranded, single conductor, No. 14 AWG minimum.
Wire shall meet IPCEA Publication No. S-61-402, -

Section 6.5 for vertical flame resistance.

|

| b. Wiring shall be complete with control, and relay-
t ing circuits requiring external connections and
I all unused terminals on relays and auxiliary

.

contacts brought out to conveniently located
terminal blocks.

i

' c. Terminal blocks shall be Buchanan 2B100 series
or Marathon 6000 DJ series with white marking
strips for point identification and with

. __

- 13 - Rev. 1
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|
\

dust covers. Terminal blocks shall have at least '

('"/ 10% spare, unused positions. Not more than twog

(,, wires installed by the Seller shall be connected
to one terminal.

d. Identification of terminal blocks and terminal
'

points shall be alpha-numeric. Each. terminal
block, consisting of not more than twelve (12)

_ terminal points, in each switchgear cubicle shall
be assigned an unique identifying letter. Terminal ;'

| points shall be identified on the marking strip
~

with the Buyer's wire numbers. If this information
is not available when required to permit marking !

by the Seller, the substations shall be shipped i
with unmarked marking strips for later marking by i
the Buyer. Complete terminal block identification i
as well as wire identification shall be shown on

'

Seller's wiring diagrams. The covers shall be left
blank for later possible marking of Buyer's scheme
numbers in the field.

All wire termination's shall be made with compression ie.
type connectors, Solderless connectors shall be '

provided for all cable connections on the load side
of the switchgear and on the bus. These connectors
shall be either Burndy Hydent, Type YA (long barrel
and closed back) or Penn Union Electric Corporation,

f(s/
s Type FM (cone type). Burndy type YA is preferred.

Connectors which use a screw bearing directly on
the wire for contact pressure are not acceptable.
" Snap-on" or similar types of lugs and connectors
which depend on friction or spring action for
their contact pressure shall not be used in second-
ary and control circuits,

f. Clamp type terminals and cable supports braced for
short circuit currents for single conductor cable
shall be pr6vided for all outgoing power connections.

g. Structuresindicated for top entry of power cables
shall be provided with removable top plates,
suitable for drilling.

.

8.14 Nameplates

' a. In addition to the standard metallic transformer -

nameplate each transformer shall be identified with
a similar metallic nameplate bearing the Buyer's
equipment number, purchase order number and pur-
chase order item number.

b. Nameplates shall be provided for each device, -

each switchgear cubicle and each switchgear

() assembly. They shall be of Lamicoid, engraved!

14. Rev. O
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through the white face.to black core, in accor-
dance with Figure.1, Nameplate Standard, except

O- that-internal relays shall be marked with Sellers
,

: standard markers. . Equipment designated as Class
I in the Requisition shall be provided with 6

nameplates of a differenticolor.' -The color will
be selected later and will be indicated in the
nameplate schedule. ,

t
c. A nameplate schedule will be furnished to the

t
. successful. bidder. .

i -
i|..

' 8.15 Accessories '

A traveling overhead lift device including a remova- |
:

ble hand-crank shall be furnished with each load center. -

.. . _ _ ____ _ _ _ _ . . . . _ . . . !
- ~ - -

!.-

9.0 FINISH I

9.1 All surfaces normally painted shall be thoroughly [cleaned of dust, rust, grease, weld spatter and loose !
mill scale and shall be painted in accordance with !

attached Specification 8031-G-4 Sections G4.3.1 andg
| G4.3.2 or approved manufacturer s paint specification.

Finish color shall.be light gray ANSI No. 61 Munsel
Notation No. 8.3 G6.10/0.54. I

9.2 A sufficient quantity of touch-up finish shall be

O furnished to repair minor damage caused during instal- _?

lation.

j(k 9.3 All manufacturer's paint specifications shall be
'

submitted'to the Buyer.for approval prior to use.

,

-_ _ _ . _ _ _ . _ _ _ ._ .
,_

'

9.4 The transformer bases shall hot be undereoated with
any material other than normal surface primer coats
and paints. No oil ' soluble materials are to be
used. However, special attention is to be given to
the transformer bases to ensure that they are proper-
ly primer-coated and painted.

.

- --. . ,. ~ .
. , _ ,

10.0 , QUALITY CONTROL REQUIREMENTS - CLASS I EQUIPMENT

- 10.1 Equipment designated in the Requisition or Specific
! Conditions as class I is to perform critical functions

in a nuclear power plant. For this equipment the
| Bidder shall submit his quality program in accordance
: with Specification 8031-G-13, General Project Require-
I monts for Quality Assurance. The Seller shall furnish
i the documentation as specified below in accordance

with the applicable requirements of Specification-

9031-G-13.O| -
-- , . - - . . . - . . . ., . ..

_

. .

'
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10.2 Each substation identified on the Requisition as Class
I shall be qualified by analysis, successful use
under similar conditions or by actual test to demon-

( ) strate its ability to perform its function under normal
v and design basis events as defined in the Requisition.

The analysis / testing program shall meet or exceed the
requirements contained in IEEE No. 323, General Guide
for Qualifying Class I Electric Equipment for Nuclear '

Power Generating Stations.
_

. -
-

|
:

1

10.3 Deleted -

10.4 In addition to the above, written documentation and/or
certified test reports that the equipment meets the'*

following applicable standards shall be submitted.

ANSI C37.90, Standard for Relay and Relay Systems -a.

Associated with Electric Power Apparatus.

1) Section 9 Dielectric Tests

2) Deleted -

''

b. ANSI C37.13, Standard for Low-Voltage AC Power
Circuit Breakers used in Enclosures. -

c. ANSI C37.16, Standard Preferred Ratings and Related
Requirements for Low Voltage Power Circuit

, , ,_
Breakers.

,,

d. ANSI C37.50,'Oest'Procedur'e"for low voltage AC
Power Circuit Breakers.

1) Section 6 - Production Tests (certification re-quired on all circuit breakers).
s.. .

~ '

* 'l,-

|
.,

e. ANSI C37.20 Standard for Switchgear Assemblies
including Metal Enclosed Bus.

- 1) Section 20-5.2 Design Tests (Certification
on prototype equipment tests only required.).

2) Section 20-5.3 Production Tests (Tests and
certification required on all switchgear
furnished).

3) Section 20-6 Constructions
,) f. ANSI C57.12.00 Standard General Requirements for

Distribution, Power, and Regulating Transformers,
and Shunt Reactors.

. .- -.
- -

- 16 - Rev. 5
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.

1) Section 8.1.1 Routine Tests (Tests and certi-O fication required on each transformer
,

furnished). Manufacturers design tests
performed on identical or similar transformers

.

. 'shall,also_be_furnisted., _
,

, ,
,l

~

g. ANSI C57.12.10 Standard Requirements for Trans-
'formers 67,000 Volts and Below, 501 through 5,000

!~ KVA Single Phase, 501 through 10,000 KVA Three
Phase.(

I h. ANSI C57.12.90. Standard Test Code for Distribution,
Power, and Regulating Transformers, and Shunt
Reactors.

t ,

_ 10.5 One copy of the associated quality control inspection
and test reports shall be attached to each section of '' .

load center when shipped. ,t
'

10.6 For each shipment of Class I load center the supplier
shall complete Form 3295, Statement of Conformance,

i

and make distribution as.noted thereon.
i

11.0 SCHEDULING

i

i
11.1 The overall project construction program makes it

imperative that load center unit substations be'

delivered at the jobsite by not later than the dates
,

specified in the requisition.

11.2 The Seller shall coordinate with the Buyer to establish
an engineering and fabricating schedule to meet jobsite
requirement dates..

12.0 SHIPPING
.

| 12.1 Equipment shall be arranged and fabricated to provide
convenient shipping sections. Each shipping section

!

p and all parts contained therein shall be properly
protected against corrosion, weather and mechanical

r damage during transit. .

,

12.2 Each shipping section shall be provided with supports
in the form of suitable steel sections, lifting eyes,
etc. to maintain alignment of parts during shipping, ~

handling, hoisting and installation. Location of
u lifting points shall be clearly identified on drawings.

12.3 Necessary bus connections, wire jumpers, bolts, nuts,
washers, etc. shall be furnished, suitably packaged
and marked to facilitate field assembly. Each shipping

container shall be identified with the name of con-
tents, purchase order number and purchase order item

O number.-

-17- Rev. 4
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(
13.0 INFORMATION SUPPLIED BY BUYER

13.1 The Buyer will supply the following information to
the Seller, when applicable:

~

_Switchgear cubicle nameplate schedule.' ja.

I ,

b. Buyer's wire numbers for terminal block marking.
14.0 Deleted

.

.

&

O
15.0 SUBMITTALS BY SELLER FOR APPROVAL

The Seller shall submit to the Buyer, for approval, drawings
and data in the quantities and by not later than the dates
specified on " Documentation Requirements", form *8031-DR
attached.

16.O PHOTOGRAPH REQUIREMENTS FOR INSTRUCTION BOOKS

16.1 Instruction books shall include photographs of the
following views:

a. Close-up view of control panel of each typical
unit.

b. View of each size breaker in the withdrawn pos- -
'

ition, showing interior of the compartment.

c. Overall view of-one double ended switchgear
assembly.

17.0 DEVIATIONS

17.1 All Supplier proposed deviations from the requirements
of this Specification, the Materia'l Requisition or
other procurement documents, such as approved drawings,
must be submitted to the Buyer for approval by use of
Form ED-27, Supplier Deviation Disposition Request, or,
an alternate form presenting equivalent information.

18. Rev.5
*

t-
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cgif0 ATTAct4u ewr s.
- MATERIAL REQUISITION Page 1 of 5 Pages-

,

MATERIAL:
ACCUMULATOR TANKS

SUPPLIER QUALITY SURVEILLANCE REQUIREMENTS

OO NONE O3 FULL SCOPE

! O1 FIN AL ONLY O4 RESIDENT

O2 LIMITED SCOPE BECHTEL AUDIT REQUIRED * YES 3 NO O

10 CFR 21 APPLIES YES Q NO O,

COST CODE See M/R Item 2 JOB SITE DELIVERY DATE June 1,1482

M/R STATUS.

R ORI 1NATOR
NO OATE REVISIONS APPROVALS*

, E}

G/[[$/ Issue for Bid k, M
If4f8'k Issue for Purchase r k-a OI'* 'l '

b Z/1/62. Revised and Reissued for Purchase hMg Mff].i;

h dffA(t Revised and Reissued g [d4
0 / ' (1%) /h it (|p. Revised"and Reissued {

5 '
'

| A -

'

A
A
A|

,

D
\j *0-Listed Ccrponents

gn31_n_17 f , - 4 .Re
_J

SF " 22135, Rev 3/78

_ _ _ - _ _ . __.
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REQUISITION NO.

PAGE OF PAGES

O QUANT IT Y DE SC RIPTION E P. NO. UNIT PRICE E XT ENSION

& S

MATERIAL: ACCUMULATOR TANKS -

A 1 Drawings, Data and Documentation as required
by the specification and attached Form 8031-DR.

B 1 Seller shall furnish to the Expediter, shown on
page 1 of the Purchase Order, not later than 30
days after date of Purchase Order, a complete
schedule forecasting engineering, material and/
or assembly acquisition, fabrication and/or
labor, final assembly, testing if any, and
shipping date(s).

FURNISH THE FOLLOWING EQUIPMENT PER APPLICABLE
SPECIFICATIONS, DRAWINGS, CODES, DATA, TABLES
AND NOTES

Unit 1 Unit 2
10 MSRV Accumulator tanks

~ 16 MSIV Accumulator tanks COST CODE: lA4569 2A4569
'

\

/s"' 1 Lot Duplicate Name Tags

MSIV Tag Nos.
UNIT NO. 1 UNIT NO. 2

1AT001 2AT001 'N
'

1BT001 2BT001
1CT001 2CT001
1DT001 2DT001
1AT002 2AT002 -

1BT002 2BT002
1CT002 2CT002
1DT002 2DT002

1

-

These tag numbers were previously:

1
'

UNIT NO. 1 UNIT NO. 2
.

|

[ 1A001A 2A001A
1A001B 2A001B
1A001C 2A001C i

1A001D 2A001D j

1A002A 2A002A
1A002B 2A0028

(', lA002C 2A002C--

| ! / 1A002D 2A002D
| %w#

' P-241/3
.... ,. m .e ~ .,

1

|
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MSRV Tag No's.

UNIT NO. 1 UNIT NO. 2 ".

lET003 2ET003
1HT003 2HT003
1KT003 2KT003 ,

IPT003 2MT003 ;

IST003 2ST003 i

:These tag numbers were previously:

'UNIT NO. 1 UNIT NO. 2
!

1A003E 2A003E :

lA003H 2A003H :
lA003K 2A003K
1A003M 2A003M i :

lA003S 2A003S | .

,
.

,

( | Delivery Required
%J

Equipment shall be delivered not later than
June 1, 1982.

|

|

.

G

|

|

-241/3
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-- eacc4 or 5 pacts

du p, o, t> NIT PRICE EXTENSION50 QU AN T IT Y DESCRIPTION

$ $

NOTES: -

1. Delays in Equipment Procurement and
Fabrication

The Seller shall not commence any design,
procurement or manufacturing operations
prior to receiving Buyer's final approval
of Seller's Quality Assurance Program.

Upon receipt of Buyer's final approval,
Seller shall proceed with engineering,
preparation of drawings, procedures and
material lists and their submittal to the
Buyer for final approval. Actual procure-
ment of materials and fabrication by the
Seller shall then be delayed until released
by the Buyer. The Seller shall establish
latest release date to meet specified
delivery date.

2. Deviations7_

( I
' Any departure from the requirements of the'-

procurement documents which the Seller pro-
poses to implement must be identified with
the requirements of the governing document
on either a Supplier Deviation Disposition
Request Form ED-27 or an alternate form
presenting equivalent information. Devia-
tion requests from lower tier suppliers
shall be through the Seller to the Buyer.
Deviation requests must contain sufficient

I information supported by attached technical
documents, sketches and data sheets as
necessary. The Seller's estimate of cost,
schedule, availability or other factors
affected by the deviation shall be included.

| 3. The specification, forms, data sheets and
| general project requirements attached to

this Material Requisition revision apply
retroactively to the date of issue of the
purchase order.

1 ('%
\ \

L d41/3
|

|
~

coo.si. m ec e c,e,

,
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PAGE 5 Or 5 PAGES

O QUANTITY DESCRIPTION E . O. UNIT PRICE EX T ENSION

& &

ATTACHMENTS

_N O . REV. TITLE ,

: Deleted Summary of Proposal,

FORMS

- 8 0 31- DR 1 Documentation Requirements

8031-PCR Deleted

3295 Statement of Conformance .

ED-27 1 Supplier Deviation Disposi-
tion Request

.

P-2.6.1.ll 2 Allowable Reactions on Equip- , ;.

ment Nozzles ,

SPECIFICATIONS
I /.

~T 8031-M-170 4 Design Specification for /
| (C Accumulator Tanks:
I

I

| 8031-G-1 11 General Project Requirements
for Purchase Orders

8031-G-3A 1 General Project Requirements
for General Welding Require-
ments for Shop and Field
Fabricated Nuclear Service,

I '

| Equipment and Tanks

8031-G-5 5 General Project Requirements
for Documentation Required

j from Suppliers

8031-G-13 8 General Project Requirements
|

|
for Quality Assurance

*8031-G-19 3 General Project Requirements
for Design Assessment and
Qualification of seismic
Category 1 Equipment and

i

Equipment Supports
!

.

*0n pg.E-vi, condition 1,2,3d and 3e should be used in case of
analysis, while conditions Ib,3e,and 5 would be used in case

(Q,,) of testing.

P-241/3
.........c...,

__
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DESIGN SPECIFICATION

FOR

ACCUMULATOR TANKS

FOR THE

LIMERICK GENERATING STATION

UNITS 1 & 2

PHILADELPHIA ELECTRIC COMPANY

PREPARED BY ....

BECHTEL POWER CORPORATION w*
Ij. mENGINEERS-CONSTRUCTOES k, 419292 =

SAN FRANCISCO, CALIFORNIA M **. / O
#4r

CERTIFICATION

I certify that this Design Specification satisfies the require-
O ments of the ASME Boiler and Pressure Vessel Code, Section III
O 1980 Edition with Addenda through Summer, 1981, Paragraph NCA-3250.

Signature Date Revision

_gaz~m d. L / she/st o
W V

M d. M nh9h> I

h i C.h. A N|t|t2. L

%i c. !,A 4/nhz. 3
[ f f '

. 3 q [.M .p, Revised and Reissued l#

k* ' f,[2 1/l[82. Revised and Reissued for Purchase t

*BW w
'

I|4|O Issue for Purchase 'FA rs . *1

. p g '

0 < 57 Issue for Bid Mc pY~ W

d)

NO. DATE REVISIONS APPROVALS
G
P-241/3

i
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DESIGN SPECIFICATION

FOR

ACCUMULATOR TANKS
_

FOR THE

* LIMERICK GENERATING STATION
,

UNITS 1 & 2

PHILADELPHIA ELECTRIC COMPANY
sofE***

PREPARED BY j,
'

* gs
BECHTEL POWER CORPORATION f No.18866 i"'

ENGINEERS-CONSTRUCTORS % *Ek
I I #

M ***I,(Q,A,H}h'*
SAN FRANCISCO, CALIFORNIA

Oru010 '
CERTIFICATION

I certify that this Design Specification satisfies the require-
(n) ments of the ASME Boiler and Pressure Vessel Code, Section III
s 1980 Edition with Addenda through Summer, 1981, Paragraph NCA-3250.

Signature Date Revision

|. U U A2|7|fL 4
f

b
/\

FJFfn T)'A nMn. mvisea and missueaq
TPPROVILSV NO. DATE REVISIONS

P-241/3
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DESIGN SPECIFICATION

O FOR
ACCUMULATOR TANKS

FOR THE
LIMERICK GENERATING STATION

UNITS 1 & 2 .

PHILADELPHIA ELECTRIC COMPANY

_.

Consisting of:

I. Preface

II. Specific conditions

III. Attachments

1. ASME Criteria Locator

2. Documentation Requirements, form 8031DR

3. Dele ted

4. Statement of Conformance, form 3295

5. Supplier Deviation Disposition Request, form ED-27

6. General Project Requirements for Purchase Orders, 8031-G-1

; 7. General Project Requirements for General Welding
Requirements for Shop and Field Fabricated Nuclear
Service Equipment and Tanks, 8031-G-3A.

4 8. General Project Requirements for Documentation Required
from Suppliers, 8031-G-5.

9. General Project Requirements for Quality Assurance,
8031-G-13

1

10. General Project Requirements for Design Assessment and
Qualification of Seismic Category I Equipment and
Equipment Supports for Seismic and Hydrodynamic Loads,
8031-G-19

11. Quality surveillance Requirements
~

12. ASME Section III Procedural Requirements

13. Allowable Reactions on Equipment Nozzles and Drains

14. Accumulator Tank Data Sheets (3 Pages)

15. Material Specification

(n) 16. Design Accelerations
'

17. Allowable Reactions on Equipment Nozzles '
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DESIGN SPECIFICATION

FOR
-

ACCUMULATOR TANKS

FOR THE

LIMERICK GENERATING STATION -

UNITS 1 & 2

PHILADELPHIA ELECTRIC COMPANY

PREFACE
t

This Design Specification consists of design information as
prescribed by Section III of the ASME Codes and of design
information that is not specifically related to the Code. Of .

necessity, the two categories are interspersed.,

For those primarily concerned with ASME criteria, such as ,

enforcement authorities, reference should be made to Attach-
ment No. 1, "ASME Criteria Locator", which identifies that
information prescribed by tne Code.

1

4

J

b

I

e

|O
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|
TECHNICAL SPECIFICATION j

~ FOR

() ACCUMULATOR TANKS

FOR THE
,

LIMERICK GENERATING STATION -

.,

NOS. 1 AND 2 UNITS

PHILADELPHIA ELECTRIC CO.

PHILADELPHIA, PENNSYLVANIA

SPECIFIC CONDITIONS

TABLE OF CONTENTS

Section No. Subject

:

1.0 SCOPE OF WORK
1.1 Gene ral -

1.2 Work Included;

1.3 Work Not Included
,

j 2.0 CODES AND STANDARDS

3.0 CONDITIONS OF SERVICE AND PERFORMANCE
| 3.1 General r

3.2 Conditions of Service

4.0 DESIGN AND CONSTRUCTION'

4.1 General
4.2 Drawings and Data

| 4.3 Materials of Construction
4.4 Nozzles and Connections
4.5 Seismic
4.6 Design Life

I
'

5.0 INSPECTION AND TESTS

6.0 PAINTING IDENTIFICATION AND SHIPMENT
6.1 Nameplate

. 6.2 Shipment
7.0 GUARANTEE

| 8.0 QUALITY ASSURANCE
8.1 General
8.2 Documentation

9.0 TECHNICAL DATA

k<41/3 -iv- Rev. 1
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'
\ 'l.0 SCOPE

1.1 General.
,

_ i-

a. It is not the intent to specify herein all details
of design and construction. It shall be the
responsibility of the Seller to ensure that the ,

'equipment has been designed and fabricated in
accordance with all engineering codes, standards,
and governmental regulations applicable to the
specified service.

b. The work done by the Seller shall include all
necessary design, development, analysis, drawings,
shop fabrication and testing, inspection and shipment.

c. The Seller shall have full responsibility for
compliance with the requirements of the Specification. -

Review and/or approval of drawings, data or
specifications by the Buyer with regard to general
design and controlling dimensions does not constitute
acceptance of any designs, material or equipment '

which will not fulfill the functional or performance
requirements established herein.

O d. This specification describes the requirements for
Units 1 and 2. -

1.2 Work Included

The work covered by the Specification shall include,
without being limited to the following items:

a. Accumulator tanks with support brackets that will
function as a storage for instrument gas or
compressed air for Main Steam Relief Valve or Main
Steam Isolation valve operation. The types and
quantity of accumulators required are:

(i) 8ea 35 gallon (min.) MSIV accumulator tanks as
shown by Accumulator Tank Data Sheet 1 of 3.

(ii) 8 ea 105 gallon (min.) MSIV accumulator tanks as.

shown by Accumulator Tank Data Sheet 2 of 3.

(iii)10 ea 10 gallon (min.) MSRV accumulator tanks as
shown by Accumulator Tank Data Sheet 3 of 3.

b. Duplicate Nametags

O
P-241/3 -1- Rev. 3
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() 1.3 Work Not Included

The buyer will furnish the following:

a. Unloading, inspection and storage at jobsite.

b. Erection labor.

c. Foundations and anchor bolts.

d. Labor and material for field connection of all
services to and from Seller's equipment.

e. The buyer will design and fabricate the accumulator
support structures.

2.0 CODES AND STANDARDS

a. The equipment, structures and components specified, ,

herein shall conform in all respects with applicable
federal, state and local laws and regulations.

.

b. The design, manuf acture, examination, testing and
inspection of the accumulators r. hall be in accordance
with the ASME Boiler and Pressure Vessel Code,
Section III, for Class 3 Nuclear Power Plant
Components.

c. The applicable standards and specifications, latest
editions including addenda, of the following agencies
shall apply to the design, construction and performance
of the equipnent supplied to the Specification.
Latest issue of specifications, standards and codes
means the issue, including latest published addenda,
in force at date of purchase order. Adoption of any
subsequent issue shall be subject to the Buyer's
approval. The application of any published case
ruling or interpretation without prior specific

,

approval by the Buyer is prohibited.

1. American Society of Mechanical Engineers, ASME
Nuclear Power Plant Components, Section III,
Class 3.

~ 2. American Society for Testing and Materials, ASTM

3. Deleted

4. ASME Welding and Brazing Qualifications,
Section IX.

O
P-241/3 -2- Rev. 1
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5. Occupational Safety and Health Act, OSHA(v)
6. American National Standards Institute (ANSI):

(i) B16.25 Butt Welding Ends
(ii) N45.2.2 Packaging, Shipping, Receiving,

Storage and Handling of Itens for Nuclear
Power Plants

7. Deleted

d. Should conflict between statutes, codes, standards
and specifications exist, the more stringent
requirements as determined by the Buyer shall
govern. Such conflict shall be brought to the
Buyer's attention in writing for disposition.

3.0 CONDITIONS OF SERVICE AND PERFORMANCE

3.1 General

a. These accumulators function as a storage supply of
pressurized air or nitrogen sufficient for several
activations of an associated pneumatic operator,
withcar. repleniahment from the compressed air
system. All accumulator tanks are required for safe

7_s

| ) shutdown of the facility in the event of a faulted
<

A- condition.

| The accumulator tanks shall be designed for the|

following ambient temperature and pressure conditions.
All of the MSRV accumulators are located in the dry-
well. The MSIV accumulators are located both in the
dryvell and the steam tunnel as noted below and shall
be designed for the most severe conditions:

I Ambient Conditions
.

Drywell - (inerted with nitrogen to 4% 02 during[
[ operation & a nornal atmosphere during
| shutdown). Applies to all the MSRV

accumulators, and four MSIV accumulators
per unit.

i
' Normal Operation

Average Temperature 135'F

| Average Pressure .75 psig
| Maximum Temperature 150*F

Maximum Pressure 2.0 psig

| Abnormal Operation
,_s

| ( ) Maximum Pressure during small
'v steam leak 55 psig'

Maximum Temperature during small
steam leak 340'F

P-241/3 -3- Rev. 1
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O)(, Maximum Pressure during LOCA 55 psig
Maximum Temperature during LOCA 300*F

Steam Tunnel
~

The following conditions apply to the four
MSIV accumulators per unit that are located in

'the steam tunnel:.

Normal Operation

Maximum Temperature 120'F
Maximum Pressure O psig

Abn6rmal Operation

Maximum Pressure during main
steam line break 10.2 psig

Maximum Temperature during ,.

main steam line break 314*F

3.2 Conditions of Service

a. The accumulators shall be able to withstand an accumu-
'lated dose of 6.39 x 107 Rads Gamma, 1.8 x 1014

r-s rads neutron, and 1.18x109 rads beta irradiation.
,

,

(
b. The accuitclator tanks shall be capable of withstanding ,

an external pressure of 70 psig with 0 psig internal
pressure.

c. The accumulator tanks shall be demonstrated capable
of withstanding the following loading conditions
and associated loading combinations while stresses
remain below the allowable stresses.

Design Loading Allowable
Condition Combinations Stresses

a. Normal PO + NL + DW ND-3600

U set PO + NL + DW +* N D-3 60 0b. p

c. Emergency PO + NL + DW +** ND-3600.

c. Faulted P O + N L + DW +* * * N D-360 0

Legend : PO - Operating Pressure

NL - Nozzle Loading (Note 1)

() DW - Dead Weight

P-241/3 -4- Rev. 1
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[~D * Envelope of load combinations la and lb as defined
\/ in 8031-G-19, Pg. E-Vi

** Load combination 2 as defined on Pg. E-Vi, G-19
i

*** Envelope of load combinations 3d and 3e as shown
on page E-Vi, 8031-G-19

Note 1: Includes OBE and SRV piping loads in the
Upset condition and SSE, SRV and LOCA
piping loads in the Faulted condition.

d. Additional environmental conditions are covered in the
General Project Requirements for Purchase Orders,
Specification 8031-G-1.

4.0 DESIGN AND CONSTRUCTION

4.1 Ceneral

a. Seller's design shall incorporate naterials of
"

highest quality selected for the design life of the

| plant and fabricated to safely withstand the
conditions within primary containment.;

- b. All shop welding shall comply with General Project
Requirements for General Welding Requirements for ,i
Shop and Field Fabricated Equipment and Tanks, 8031-
G-3A. The delta ferrite content of welding electrodes
shall range from 8% to 25%. The Seller (and any sub-<

contractors) shall prepare written welding procedures
in accordance with the requirements of ASME Section
IX, and Specification 8031-G-3A. The Seller shall
submit the welding procedures and qualification
records for review by the Buyer at least 3 weeks prior
to fabrication. In addition, the seller shall submit
weld rod material certificates with each shipment.

c. Seller shall prepare written procedures describing
the method used to control the receipt, testing,
storage, baking, drying, and disbursal of all
welding filler material employed in the construction.

of the accumulator tanks. This filler material
control procedure shall be submitted to the Buyer'

.

for review prior to performing any welding.

,

d. Welding procedures and procedure qualification test
j records shall be in the form of clear, sharp,

reproducible prints and may be submitted on Forms
QW-482, QW-483 and QW-484 as shown in the ASME
Code, Section IX.

P-241/3 -5- Rev. 3
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() Buyer's inspector will review performance quali-
fication records for individual welders.

e. Seller's design shall comply with General Project
Requirements for Purchase Orders, 8031-G-1_Rev. 11.

f. The accumulator pressure retaining boundaries shall
be designed, fabricated, tested and stamped as a
part of a piping system, in accordance with
ASME Section III, Class 3. These parts are clas-
sified as flow control devices, as defined in
NCA-1273.

'

g. The accumulators shall be equipped with supports.
The required orientation is shown on the accumulator
tank data sheets. These supports shall be designed
according to ASME Section III Class 3 requirements,
including requirements for Component Supports,
Subsection NF, and paragraph ND-3111 of subsection
ND.

,

h, Each accumulator is equipped with only one drain, as'

shown on the accumulator tank data sheets.
I

1. Major repairs shell not be made on any components
without Buyer's concent. All repairs shall be fully

(_, documented, and apr. roved by the buyer.

j. Ercesa weld metal and spatter on interior or exterior
surfaces shall be removed by grinding. Sharp edges
shall be ground to a minim 2m radius of 1/8 inch.

k. The seller shall submit his ASME Certificate of
Authorization prior to fabrication.

1. -Results of the stress analyses shall be provided in
a stress summary, to be submitted to the buyer
prior to fabrication.

m. Deleted

4.2 Drawings and Data

Seller shall submit drawings and data in accordance
,

with Document Requirements, Form 8031-DR, Attachmment 2.

a. Seller shall submit outline and dimension drawing (s).
These drawings shall include as a minimum:

1. Key dimensions including head and shell thicknesses

2. Materials of construction-w

v

P-241/3 -6- Rev. 2
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! 3. Identification and design data including design
and operating press 9res, design and operating<

tempe ratures
, ,

)

4. Accumulator tank w ight and capacity
i

5. Position and type of welds with identification of
,

i the type of examination to be performed and the
*

weld procedure to'be used.
,

6. Accumulator tank cross section with the parts list
and material designation.,

7. Proposed mounting bracket design and position on
accumulator.'

b. Seller shall complete the accumulator tank data sheets
.

in Attachment 14 of the Design Specification, and submit
,

them prior to fabrication. If any subsequent changes
are made, seller sha11 submit revised copies of each
data sheet with each shipment of accumulators,

i

| c. Corrosion allowances are given on the accumulator tank
j data sneets, Attachment 14.

4.3 Materials of Construction

| a. The accumulators and their supports shall be made of ASME
designated material. Certified mill test reports shall ,

: "

1- be obtained for all pressure retaining and structural
| camponents, and certified copies submitted with each
I shipment. Material codes and standards are summarized

in Section 2.0.;

b. These accumulators will be made of type 304L austenitic
stainless steel, meeting the ASME Boiler and Pressure;

| Vessel Code requirements for Section III, Class 3 com-

| ponents. Additional material specifications are provided
in attachment 15.'

|

4.4 Nozzles and Connections

a. All nozzles and connections shall meet the requirements
of ASME Section III, Class 3. .

b. Allowable reactions on aquipment nozzles and drains are ,

shown in Attachment 13. Attachment 17 may be used /$,

in the calculation of nozzle forces and moments, to
avoid considering peak forces and moments simultaneously. y

4.5 Seismic

The accumulator tanks, together with mounts, shall satisfy
Seismic Category 1 design requirements. They shall be
designed in complete accordance with Specification 8031-

O G-19, General Project Requirements for Design Assessmentg

and Qualification of seismic category 1 equipment and
Equipment Supports, for Seismic and Hydrodynamic loads.

P-241/3 -7- Rev. 4
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The applicable accelerations are provided in Attachment
O 16. Supplier shall submit an outline describing the

methods to assure compliance with the seismic and
hydrodynamic requirements. As described in G-19,
Section 10, the supplier shall submit the Qualification -

*

Summary of Equipment form in G-19, and an Analysis / Testing
Qualification Report.

| 4.6 Design Life

The accumulator tanks shall be designed for a forty-
year useful life.

5.0 INSPECTION AND TESTS

,

a. The Seller shall conduct and be responsible for the shop
tests called for in thess specifications as well as in'

the applicable codes and standards, and shall furnish all
facilities necessary for the performance of such tests.

i Prior to fabrication he shall submit, for approval, testing
procedures that nect ASME Section III Class 3 code requirc-
ments.

b. Impact testing is not required. .

.

The Buyer's and Owner's representatives shall be given'
c.

! full access te the shop at any time during working hours() while the equipment is being manufactured. Buyer's ,

I
representative may request notification from Seller for ,

intern.ediate inspections of fabricated work. A final'

inspection will be made by the Buyer's representative -

before each item is shipped.

.

d. Radiography (100% RT), meeting ASME Section III Class 3 code
procedures, shall be performed on longitudinal seam welds,i

and shell to cap welds. NDE procedures on accumulator
supports, nozzles, and drains shall meet ASME Section III
Class 3 requirements. The procedures used shall be sub-
mitted for buyer approval prior to use. NDE Test results

| shall be forwarded with each shipment.

The Seller shall give the Buyer at least 5 working dayse.
notice prior to testing so that arrangements can be made
to have an authorized representative of the Buyer present

,

to witness the tests.
-

-

f. The~ Seller shall be responsible for proper protection of

| equipment to prevent damage during testing and shall bear
all repair or replacement cost of any item directly orI

indirectly damaged as a result of the tests.

g. Witness and hold points, as discussed in the Quality and
Surveillance Requirements (Attachment II), shall be

j

| observed.
: s

|
|
|

P-241/3 -8- Rev. 3'
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(~N h. The accumulator tanks shall be hydrostatically pressure

( ) tested in accordance with the applicable code requirements.
Test results of each item should be reported on a Hydrosta-,

tic Test Results sheet, and submitted with each shipment.

6.0 PAINTING, IDENTIFICATION AND SHIPMENT

Stainless Steel accumulator tanks shall not be painted. ,

6.1 Nameplate

Each accumulator shall be provided with a permanently
attached stainless steel nameplate. In addition to the
requirements of ASME Section III, paragraph NCA-8220,
the following information shall be on the nameplate:

Buyer's Equipment Tag No.
3uyer's Purchase order number
Test pressure

6.2 Shipment

a. Seller shall prepare all articles for shipment in
such a mant.er that they wi.11 be protected from any
damage in handling aM crarit. Seller shall be
responsible for any damaged equipment due to imoroper

fw preparation for shipment. All openings shull ba

(') capped or covered to prevent the entry of foreign
material.and moisture. Threaded ends and fernished
machine surfaces shall be protected. Seller shall
satisfy ANSI N45.2.2 (Level D).

b. All internal surfaces shall be thoroughly degreased
prior to shipment. A cleaning and preparation for
shipment procedure document must be submitted to
the buyer 3 weeks prior to fabrication.

The equipment shall be suitably protected againstc.
damage from handling and weather in transit, and
shall be stored in a warehouse.

d. Any material shipped loose shall be identified with
durable tags securely attached, giving order number,
equipment tag number and the equipment it is intended

- for.

e. Each container shall have a complete packing list
attached to the outside of the container in a
weather proof envelope.

9-241/3 -9- Rev. 1
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O f. Shipment of equipnent and components from Seller's
shop to the jobsite without specific release by

'

Buyer's inspector is not permitted.

g. The Seller shall submit instructions for handling,
storage and preserving of equipment at the jobsite.

'.
7.0 GUARANTEE

,

,

The guarantee requirements are defined by the Warranties-*

Guarantees section, paragraph 8 of the General Conditions
3

of the Purchase Order, and supplemented by notes, if;

any, in the Purchase Order.,

.

8.0 OUALITY ASSURANCE
1

'
8.1 General

! a. The Seller shall establish and maintain a quality 3
assurance program throughout all phases including >

: design, fabrication, construction, inspection,
} tests and shipment in accordanct with the applicahle -1
~

requirsments of General Project Requirements, ,.

8 0 31-G-13. A Quality Assurance Manual, detailing '
,

hcw the seller plans to conform to the quality i

assurance program, must be submitted and approved .c

(}
before fabrication on the accumurators begins,

! b. Work on the design and manufacture of the equipment
shall commence only after the Seller has received
the Buyer's final approval of his quality assurance .

i program.

c. The Buyer's and Owner's representatives shall have
free access to all work locations. They shall have
the authority to stop work or reject shipment in'

accordance with 8031-G-13, if any of the requirements
for quality assurance have not been fulfilled.

| 8.2 Documentation
!

I The' Seller shall generate and maintain all qualitya.
control records throughout all phases of the work
from inception to completion. These records shall
be made available for examination by the Buyer's'

and Owner's representatives in accordance 8031-G-13.

The Buyer's representative will not approve release
of equipment for shipment from the Seller's shop unless:

1. All Engineering Documentation and Procedures
required to be submitted for approval prior to

P-241/3 -10- Rev. 1
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fabrication and/or shipment has been entirelyO submitted and approved by the Buyer in accordance
with Documentation Requirements, Form 8031-DR.

<

2. All Quality Records documentation required to
be submitted for approval prior to final payment '

is available and has been prepared as a final
documentation package for transmittal to the

_
Buyer in accordance with Documentation 4

Requirements, Form 8031-DR.

c. Seller shall comply with General Project Requirements
for Documentation Required from Suppliers, 8031-G-5
Rev. 5, except that the reproduction quality
requirements of documents other than drawings,
shall be as follows:

1. Documents shall be completely legible copies
mtde from the original.

!

2. Final reproduction shall be a black or white
s

contact print on Vellum (transluscent paper)
made from the original.

3. Sepian will not be accepted for final submittals.
:

d. The Seller shall submit a compleged Statement ofO Conformance, Form 3295, Attachment 4, with each
.

shipment.

e. The manufacturer shall certify to his compliance
with requirements of the code in accordance with
paragraph NCA-3600 of ASME Boiler and Pressure Vessel
Code, Section III.

f. NPT-stamping is required in accordance with Paragraph
NCA-8232 of ASME Section III.

9.0 TECHNICAL DATA

a. These specifications are not intended to be restrictive and
the Seller may offer modifications in design of equipment
if, in his judgement, such modifications will better
serve the specified service requirements. However, any

, and all proposed changes shall be subject to Buyer's
review and approval prior to incorporation in the design.

b. A Supplier Deviation Disposition Request form (SDDR), Attach-
ment 5, should be filled out by the Supplier to request a
deviation from the technical requirements contained in
approved procuring documents.

c. Technical data is shown on the accumulator tank data sheets,
Attachment 14.

%
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Attach'=nt 2
' -

DOCUMENTATION REQUIREMENTS
DISTRIBUTIGN AND ACTION ~

~ ~

CTION REQUIRED & DESTINATION (SEE COL. 7 & 8) DOCUMENT REQUIRED . . . (SEE COL. 6)
' BECHTEL POWER CORPORATION'

1 = APPROVAL SAN FRANCISCO POWER OtVISION F = PRIOR TO FABRICATIONP BOX $ SAN F ^" 8 " ^ $4 "8
2 =,,1NFO/ REVIEW S = PRIOR TO SHIPMENT *

,
p,E Pr ,Eg r

C = PRIOR TO BALANCE OF PAYMENT (FINAL
' BECHTEL POWER CORPORATION

'

CERTIFIED COPY REQUIRED)3 = APPROVAL LIMERICK GENER ATING STATION
P.O. BOX A, SANATOGA BR ANCH Z = WITHIN 48 HOURS OF SHIPMENT><

4 =_.lNEO/ REVIEW POTTSTOWN, P A.19464
" ~ '

, , Attn.J.R. Reiney.Jr F. eld Construction Manager

DOCUMENTATION REQUIRED

PARTS OF EACH ITEM" ELEMENT *
SYSTEM R A 03bG-5

SYSTEM COMPONENT.
DOCUMENT TITLE DOCUMEN 1 STRIBUTION &

OR PORTION THEREOF
REQUIRING DOCUMENTATION 112|31416 |6 7|8 9 |10 |11 |12 |1.3 |14

|eg
ACT TECH. SPEC.DOCUMENT

. OODE REF.CODE
L.0 Engineering Docu-

|
'

l -mentation

1.1 General Ar:ralysi s C,ualifica tion Rat. .lD - 5' 4 F 1 4 ,5-

I
| Qunlification Su=cary 3 'D - 5 4; F- 1 |4 ,5

of Equ!.pment (SQRT) { l | |

[ l

1 f4. I k|
3|52|FN II

jAGv.E Certificate of t D<

' I | ,I
~ '|

,

i l uthoriLa tMn i'

De)eted I | ! !

t Ii ;

Completed Bechtel Data 4 D - 5 2fFr ,1 ' 4. 2.bt.
' 'Eheete 1

I
Stress Analysis Calculations .M D 6 1 Fit 1 4, 1 1-

X ]Deleted
*

' >
<

1.2 In addition Outline Dimensions M D - - 1 F . L 4. 2 .n
to require-
ments listed Cross SeOtion With par.ts M D 3 0 2 F" L k. 2 a.
in Column 6,
one complete List and.. Material

set of the Designation
documents of
this section
shall be sub-

| mitted & an-
' notated "Cer-
| tified As-
| . Built" when

each piece of
equipment is
shipped.

ENGINEERING DOCUMENTATION (1.E. ENGINEERING DATA AND PROCEDURES) SPECIFIED TO BE
SUBMITTED FOR APPROVAL SHALL NOT BE USED UNTil SUCH DOCUMENTATION HAS RECEIVED A CODE 1,

i 2. OR 3 APPROVAL.

e . w. ACCUMULATOR TANKS 00. 8031'

| |

RE US ON N BER

1-BECHTEL PHILADELPHIA ELECTRIC COMPANY
| $ COR$ N ION LIMERICK GENERATING STATION UNITS 1 & 2 Sheet 1 of 3'

T-23/44
. - - _ _ - _ _ _ _ _ -
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Attachment 2
, _ . _ DOCUMENTATION REQUIREMENTS _ _ . _ _

DISTRIBUTION AND ACTION
_

/~MCTION REQUIRED & DESTINATION (SEE COL 7 & 8) DOCUMENT REQUIRED . . . (SEE COL. 6)

Q 1 = APPROVAL ' BECHTEL POWER CORPORATION
'

SAN FRANCISCO POWER DIVISION F = PRIOR TO FABRICATIONP.O. 80x 3965 SAN FRANCISCO,CA.94119
2 =_ INFO / REVIEW ]i

,p pAttn. R. Elias, Project Enemeer .

' BECHTEL POWER CORPOR ATION C = PRIOR TO BALANCE OF PAYMENT (FINAL'

3 = APPROVAL LIMERICK GENER ATING STATION CERTIFIED COPY REQUIRED)
P.O. BOX A. SAN ATOGA BRANCH Z = WITHIN 48 HOURS OF SHIPMENT

. .
"

4 . =. lNFO/ REVIEW POTTSTOWN, PA.19464 _ _ .

, Attn. J R. Reiney,Jr., Field Construction Manager
_

,

DOCUMENTATION REQUIRED
-

PARTS OF EACH ITEM, SYSTEM A 8031-G-5
SYSTEM COMPONENT, ELEMENT *
OR PORTION THEREOF DOCUMENT TITLE ||

DOCUMEN i STRIBUTION &

REQUIRING DOCUMENTATION 1|213|4|5 G 7|8 9 |10111112 |13 |14
DOCUMENT g ACT TECH, SPEC.

CODE e CODE REF.

1:'* ; ^ !2.0 Procedures d '
,

,

% I1Quality Assurance Manual M D, -, - 8 F a,

Cleaning & Freparation for M D - - 9 F -| 2h. 2 b
^

I

| |b|
'Shipaant Procedure

|
Instructions for dutGling, ! M L 1 1

|SI
- 16. 2 g

'
Storm.p , and Presetvation | 'g *

I,
,

lcr. Site

!! !'
'

'

Non-Destructive Examination qt 3 .2 T ' T- 1 5'. O s
Procedures k -

(n)
|'# Qualifiec Welding Procelares M L -1 1 F - 1 4. l |b

with Welding Procedures i

Qualificaticn Reccrds

5|Welding Filler Metal M D -l' F - 1 4. 1c
Control Procedure

Repair Procedure, if M D l 8 F - 1 4. 1 L-

Necessary

Outline of Procedures for N/A * -1 4. 5
Compliance with Seismic
and Hydrodynamic Require-
monts

Radicaranhic Fxamination .M D - a 6 r- 1 5 .ne
.

Procedures

* Submit with Summary Hydrostatic Test procedures M D 4 1 " - 1 5. 0 a-

of Bid Proposal

ENGINEERING DOCUMENTATION (1.E. ENGINEERING DATA AND PROCEDURES) SPECIFIED TO BE
SUBMITTED FOR APPROVAL SHALL NOT BE USED UNTIL SUCH DOCUMENTATION HAS RECEIVED A CODE 1,
2, OR 3 APPROVAL.

( ) ACCUMULATOR TANKS NO 8031e . .-

i REUuIsNCUN N
'

BER

= ; -

E 8031 .M-lM 3O BECHTEL PHILADELPHIA ELECTRIC COMPANY
$ COR E EION LIMERICK GENERATING STATION UNITS 1 & 2 Sheet 2 of 3

-23/44
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Attachment 2
_. _ __ DOCUMENTATION REQUIREMENTS

DISTRIBUTION AND ACTION

ACTION REQUIRED & DESTINATION (SEE COL.7 & 8) DOCUMENT REQUIR ED . . . (SEE COL. 6)
BECHTEL POWER CORPORATIONN> 1 = APPROVAL SAN FRANCISCO POWER DIVISION F = PRIOH TO FABRICATION

8 $ 8AN F"^ '8 ^ *1''

2 "_ INFO / REVIEW S = PRIOR TO SHIPMENTR.E Pro ,Eg

' BECHTEL POWER CORPORATION C = PRIOR TO BALANCE OF PAYMENT (FINAL'

3 = APPROVAL LIMERICK GENER ATING STATION CERTIFIED COPY REQUIRED)
9.O. BOX A, SAN ATCGA BR ANCH Z = WITHIN 48 HOURS OF SHIPMENT

.4.= . INFO / REVIEW POTTSTOWN.PA 19464
Attn. J.R. R einey, Jr.. F eld Construct.on Mange (I)= IMSDECTOR RELEASE REODIPFD

DOCUMENTATION REQUIREDPARTS OF EACH ITEM, SYSTEM O SPECWICATION 8031-G-5
SYSTEM COMPONENT, ELEMENT,

DOCUMENT TITLE DOCUMEN I STRIBUTION &
OR PORTION THEREOF
REQUIRING DOCUMENTATION 112 | 31415 6 7|8 9110 |11 |12 |13 l14

DOCUMENT o ACT TECH SPEC.
CODE F CODE REF.

3.0 Quality Records
|

! j |

One complete set - | 1

3 |

of the documents |
'

'

of this scetion , ,

C l-|3] |D- 1 6
shell be subaitted
Vith each shipment Weld Rod Material 441 b'iM

Cectif) cater (I) j | |
'

Ccrtified Mill Test M D 1 7|Cl-|34,
3|a

l
Reports (I) ! I 4

.

;

1
I

Ce rtified Repair Peperts, 1 9 C .-3 441 i

|MD,-if necessary (I)

Non-Destructive Examintion M D.- 2 8 3 5, O d
C| |

-

'

Results (I)
l

iydrostatic Test Results'I) MD 4, 2' C - 3 5. 0 h

Statement of Conformance M D- 6 5 C -3 8, 2 d
(E'orm 3295) (I)

ASMC Code Data Report (I) M D- 6 3 C -3 8, 2 e

Fadiocrachic Exanination M D - 4 7 C - 3 5.04
Results (I)

.

ENGINEERING DOCUMENTATION (f.E. ENGINEERING DATA AND PROCEDURES) SPECIFIED TO BE
SUBMITTED FOR APPROVAL SHALL NOT BE USED UNTIL SUCH DOCUMENTATION HAS RECEIVED A CODE 1,
2. OR 3 APPROVAL.

'
'

ACCUMULATOR TANKS NO 8031e . .-

g h REOUIs'iTEONUd8ER
; ; ~

8031-M-170 I
E 5 BECHTEL PHILADELPHIA ELECTRIC COMPANY

$ COR N ION LIMERICK GENERATING STATION UNITS 1 & 2 Sheet 3 of 3'

T-23/44
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STATEMENT CF CONFCRMANCE
. _ _ . _ Attachment 4

___

-

we certify thet une hsted saw.pawat and reevired documentation for asme meet me tuovice-

O ments of the purease oreer and aso .cente specihestions:a

P.O. NO.: REV.
.

SPECIFICATION: REV.
.

P, RIME VENDOR:

SUPPLIER:

ADDR ESS.

DESCRIPTION OF EQUIPMENT:

'
.

i
__

>

"

IDENTIFICATION: ,

.

[ a. ITFM NCS. _ _ _ _

t . _ -

--

b. EQUIPMENT NCS. ,,,,

.

__.
.__

.

c. TAG NCS. ..

_

l APPROVED EXCEPTIONS:
.I

-

I
l
,

s&, ,e ts no. a si o.me

! orwas saw =ww.awi=Janew
%

CC: Pwehamersisues.cor131
W

4.se

.

Form 3295
l
|

|

_

.

- -.-.~...,___
___ __

--
- ._ -

- - . - , . . _ . . , _ . . . _ -,. ,, - - - , . - - - - - - - . - - - - , , _._____i_______ , , .
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~ ' 4 .

- SUPPLIER DEVIATION ~'DISPOSITICN REQUEST
~

FORM
FOR SUPPtif R U5I es011: The resorse side of Ns ser a centneris Ine

p Suppler 5004 % Set Suomeies instructens for its preperaten esd use. FOR SECHTEL USE

( thms marsed elin an asterist toi are ser otechts5 m u o Dew Recarmi
Y Secnti ontits only.

Supolier shall complete all tiocas I tarou;n 18 estn tgxt ont or typewriter. Use NA ter Not Appiscao6e
. L 5weaser

tiene: Aderess City & State Zip _1 Swpier's orser h 1 Suppi er's Part E & Sweier's Part Nome 5. Det Dev; sten Determenes & Previous 500R #esM

F. Secntet P 0. M & Sechtet Part M t. Socrati Part home la Secnkt hspector fechleed IL Secntel Eng. Nobhec '

11 Oty or Serias m
11 Donaten Descript.on iAnacn entre meets, anatograons, stettnes, etc. as necessary

__

,

-

I._
14 Suipfier's DiscoWen Clas:sfication: 0 tne As is O .neair O wac tv swi'e asua<e-ent i
15. Prnocvs Cisposites sne Tecnna J sst.f.ca en: aAttxn eAra sneds stect'es ec as necessarye

_.

;

-"

f
.-

_.
__

s .

--

_ - - - .

1 G -~~~

.
_ |.- _.

-

[
.

li attacisere Suppseer Document Cnange (51

17. Cos1[ffects:

11 Susolers Aulnorized Representative

Signature: j
Tstie:

Isene. [
Det.

G 08cn*' f at"I Act88 : , truptg. Follow up: O o i Ca ese O oinerProcesed Procesad
Ossoesden Deseossten Sorc8es. Change

O accesse nerntee Ciner Suo.i.e,s a,tected

e necnieic. san.uon 5=. ment enciuem,2unieu..n iannn er. .. . eenn. .. as n=eis.ry

|
,'

e

. _-

22L secntet arramance Det versfacaten 1sytatures C*e
C5
g D. Suponer

*D. Becntet Suco#er-

Quality Reoresentative

~ Se P 2fkaa Aew IS/771 EQ 27 MEV 1

*

. . . .

. M. 5 am* % g.e.gg,
__

OO O
_ ND e6.Su
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INSTRUCTIONS 70R GDDR-FORM -
'

-

- ~ --- -

!- nas anscunt er Typewan ,
o

i

-

!
. .

Ten. sus = = med be o esse e em
n and

a seedry amens et devtstions two appi sed esenhar sorshamamm and %-t me appurr's processe L
I

|

wteh trir tschascal justiflestdoe - i

Rassed aschist's dayanteen of me 3DDR.or of the pesasses decomsse which en appust propeans to tameryssets nn
,_

|b),

A destatsse is any esperture tusa en ensheisel ._ ,en esmessued isse er mreise peevedad. Devissise diseminnes me he sensefied as aspas.use Aa.ts.or assefy Asqueement.|*. .

Ghy of an Item to fbarden

l t ent. Repair tashness aherettens te
- I

Rapear is esamed as she pseems of assertg e seassefannens desasioitsein se a essettes such that es apah'

seseshly and niety is C '".even theoph that some um may estemnform to the ortsina rece rom
-

es peepsetas et she meernal einesh hunteentins weides. maal dependes.chemismi p
=f sec. This form is not to be and for

.
,

d e esvertag a speelAc type e(sepair. .y

esses waere Bachwi has Pfe'68 tasty p'W'uded eethertsenen to peessed usag an asespeed sepak petee m ...
. .. ,

..

beesge,smeeses enes he snaintained for etch spesens supeir.
;

dagesey.or ash. j
-

Bachsers easisserias meties and dispeshise sensement dess mes susises the Suppuur hemi sesponAmty for the seewecy,a
. ,

k esassatste esteet of the right to penspeana

ahiury of the hem er suretse bees provided as enfined in the preamstas densasota,ser does, 3
* ;- . , ,

|-

es assinsof the pveestag danamesa. . ,
e

., I
Items marked tyr an esterisk (*) are for Bechert use ordy. - o

., NOTE: -
ser, lasmenesen .' ' ,- { ,7aam

SeppumrKessu sed .ddset. IJslle see seme Suspasr4 asme and lemmstes (Clay and Sness)If aw
-

anesa we. *

I3.

Emear the Sootter*a seder aussesr af ese ass been asudaned. If tina Devessama Reismass
3

Eaear seseasr4 f tes We, as seeksebas essa the esswene. emesses, teessmal ansetaessnea. ses.
i seahaa may les amashed.

espana to eu parts and eddtaasaal Jesse is esados, a less et pate so whssh e%e Jotuset a
*

3.
T*

y
Emsse Seep' tar % pnet Mama.

'

Ester lh6 date and the mothed (Spas.essisw.NDE.dlstenrle am*.e4J med es diertmas es doutestss.
&

Osder.

the ser perdues SDDR's and shudr enesi shmJ hope he m acharknud fat deemdess sugeeud se ehlb Pesenssa
I

S. i,

!3.
Isamer the mechess . aseen se Oueler seest,sr *e e

Inish Jm twehmi Regt estes ima, part.ang er amou Aeather as at appenetis es segehdatae. E addlemaal spese h asedad, e empere r
7.

i 4.
speet user et antofted.

sa.aae sia aesness punt reme if ese ans home aseemed.
Easse the does and the mothes (TTE.tswer.wesJ eund en entift de Bushed Sr?pEne Onsdery possespeswee.,

p.
l

le.

Same she 46m and tas aseeed av1.aseer. sera used esiedfr hast ed Zugsamer;inappees. If est sessmased.reened Aet,
*

11. e

As opphenhem. enter esmatJuss er seeni menneess of abe assen en ehtsin the testa t am
a te % host <w enter apeiteteta 46amefree amfensaseen.13. ideneseed pseen

hesehe e&e de%sasse .: a r '-- and define me ceteu si the ese.eseeweenreen eesotesee for eart
ma

- ing tesuen,as - Aaseen

ersaise. sdessatt sa.e kampes et isne oevenwise emanciensase av paa esseenannes se sess14
esnas shes*e.p+eseWeeks.edbeteJue ste.se omssemerF.

| ti
Meneth dispassenee

"

Duraths she peepend dispenness sad prestdo asketel)nenAsastem ser Bucheel's evehattaa. E en es tsnan is nerveren e14. B e t Ier um in|

by sepas. motsnn a esmead sepaar preemdme er soferwise se psesseme psevesesty assspeed (1seel |}Dr au rae3 s.
senter samasses. prosede Bauhaal aseeni assitar, appear esseul misseur and psesudess afds.

i

esdames. h==r
leemaeft the manuse of shmesse chas may seasts se esaseenaed supptler desusments(duewtnen,sesen.suc,

16. *
tamarierusen, essa. -[ ,

* ,

-
,

' Enter the seet impact of te objsst doetse6na. d

Enter the same (typed or peinesfl. sipessess sad citir of the emppiirr perfverntattue sotherisisy the distwettnn souterst an
17.

18.
desc signmed. *

s

Ester an X in the oppitumble hoses. htions.

Provide appropriese justificoden for the techtet arttests)Indecated in Block 19. When changes to drasines.gers
*19. *

ted stianye beseflyh

recautions. er other techsel documents are involved. end deconsent ofmeund be 6dentHird re.d t e aumeisl f that savolwment.
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Attachment 11
_

'O
QUALITY SURVEILLANCE REQUIREMENTS

,

1.0 SCOPE .

This attachment describes Bechtel quality surveillance requirements in-
cluding witness and hold points.

.

2.0 INITIAL QUALITY SURVEILLANCE VISIT

The Supplier shall furnish to the Bechtel Supplier Quality Representative
(SQR) the names and addresses of lower tier suppliers with a description
of the w9tk to be subcontracted, when it falls undar either of the following
categories:

Custom fabricated equipment involving fabricatiou processec, including )
| a.

examination or testing that wf.11 be 4.ipped directly ts the Jobstra
from the love;r tier supplier's plant. This doso not in:lude off-the,

'

shelf equipment preen,Iineered and mi.uvisecured fer stock.

f b. Cestos f abricsted oculputs that vLt.1 be shipped to tbt 5,ucpliet for
further cssembly ar.d inspetj a , but where the ti.b;ication pccc>ssen ,

| including examination or testing specified h bc uituused are per-
! forud at the lwer tier eupplie:r's fact.littes and will r.ot bs repestul |

in the Supplier's shop. This dces nar ledade of f Lhe-shelf equipuntO preengineered and manufactured for stock.
*

.

( 3.0 yITNESS AND EMD FCINIS

3.1 Witness and hold points are critical steps it manufacturing and testing
to be observed by the SQR. The Supplier shall notify the SQR ar least~
five (5) working days in advance of the start of operation / test to b_e
witnessed. The Supplier may proceed with the work past a witness point
if the SQR is not available at the appointed time. .The Supplier may
not proceed with the work past a hold point except by a written vaiver/
agreement by the Bechtel SQR. Final release prior to shipment is a,

mandatory hold point.

3.2 Quality surveillance shall include, but not be limited to the witness ,

and hold points listed in Table 1. Additional witness and hold points
may be established by the SQR with mutual a agreement of the Supplier.

4.0 ENGINEERING / QUALITY VERIFICATION DOCUMENTS
_

The Supplier shall provide evidence to the SQR that all documents requiring
project engineering review have review status Code 1 or 2 prior to release
for shipment. The 8031-DR Form shall be used as a cover sheet for the
quality verification documentation as the package is presented to the SQR
for review and sign-off prior to release for shipment

Rev.0
Sheet 1 of 2
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Quali*y Plan-

8031-M-170

Witness Points

Tank Part or Assembly Operation, Test, or Examination
'

Pressure boundary parts and welds In process nondestructive examination on a
'

first operation basis for each examination
: required by the procurement documents and

referenced codes and standards.
!

I Welds Fit-up and welding on a first operationI

basis for each Bechtel approved procedure.

Post-veld heat treatments on a first ..

Welds Operation basis for each Bechtel approved
.

precedure.'

Weld Rod Control hvieu testing, storaga, baking and
drying cf welding filler materials.

Pressu e boundary parts and welds Major weld repeirs
,

-
,

|O .

Hold Ptietsl

Cperation, Test, or u seinaticn'
~

~

Tank Part or Assembly

Review and signoff of all completedWelds
radiographs

Assembled vessel Hydrostatic testing
! Final inspection for materials ofCompleted vessel construction, dimensions, general work- '

manship, cleanliness, marking, tagging
7 and preparation for shipment
'

Supplier's quality verification Review and signoff for completeness
and accuracy.documents

.

ee

~

O Pa.e 2 of 2
Rev.0
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. .

DESIGN SPECIFICATION

FOR

ACCUMULATOR TANKS i

. -

FOR THE

LIMERICK GENERATING STATIOh4 ,

UNITS 1 & 2

PHILADELPHIA ELECTTRIC COMPANY

.

ASME Section III
,

Procedurel Requireaetg -

1

E

1.0 Data Report

The manufacturer shall send one copy of the Data Reports
df.rectly to his authorized inspector, two copies (one

'

| reproducible) to the Bechtel project enginaer, and two copies
; to the Buyer's Field Construction Manager. One of the latt(r

| v copies will be sent to the enforcement authority at the jcbsite.
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A) EQUIPMENT IDENTIFICATION . N c c o m0hMde. n k t Sh.i e# .2
[ B) DATA

! y ,,b ^

Nozzle size = in: Connecting pipe thickness = *I4-5 ni
APPLICABLE CONDITIONS:

C) AXES ORIENTATION . , ,

Use Figure No. only. n
,, ,,, ,,

(All reactions + or -) M *.
C > .m,

.e, evg aricau I *e "*
* (/ '. .

,
-~. ,a ,

:!"- -

g s" ,, g? I,

Ap ,a t - )
$g h N[4w" FacuRt 3

*"'
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FICunt 1

AX15 0Ri su T A 8 Rt20ftTAL *#' een,
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FIGURE 2
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F4 CURE 4
#
q AT DT ER A 5 L P ICALm>R,TacM
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ace: or vissaos Ano #E AT Eaca Ahom,

NORMAL OPER ATINGD) ALLOWABLE LOADS
CONDITIONS.

Fr + Mr Fr(max) = N
Fr(max) Mr(max)4 Mr(max) = -

Mr (ft lb)

Fr(max) - Maximum Resultant force on Nozzle (Ib) (due to Normal Operating condition) when all
moments are zero.

Mr(max) = Maximum Resultant moment on Nozzle (ft Ib) (due to Normal operating condition) when ,
forces are zero.

E) OPERATING CONDITIONS OTHER THAN NORMAL
To calculate Fr(max) and Mr(max) for other operating conditions the values shown ab<

'

shall each be multiplied by the following factors.
PRIMARY: Upset = 1.2; Emergency = 1.8; Faulted = 2.4; Dead Load = .267
SECONDARY: Thermal + Anchor Myt's = 1.5
The components of forces and moments in X, Y, and Z directions shall not exceed the following val

! g Fx(max) <JfLC- % Fr(max); Mx(max) < $E' % Mr(max)(,
3 ( e" FY(max) < 5 t' % Fr(max); My(max) < K' % Mr(max)

EXHIBIT P 2.6.1.1122 % Mr(max) ALLOWABLE REACTfDb F:(max) < I? % Fr(max); Mz(max) < S'" -
e

V ON EQUIPMENT NOZZL

m
P 1079 3/78 TM KJ E v&

'

. . _ _ . . . _ . . . . . - . . . . - - . ~ .

. . . .



. . _ _ _. ;
[,. . -

-

- - ALLOWABLE REACT 80NS ON EQUIPMENT NOZZLES S t t e r h m e,4 ji)'

M 3l-th s} w
A) EQUIPMENT IDENTIFICATION . b cc omohw Ta n kr Sh. i er.a

[, B) DATA
2 ,,

) Nozzle size = !# in: Connecting pipe thickness. .l45 ni
APPLICABLE CONDITIONS:

C) AXES ORIENTATION
"'

Use Figure No. only. ,

[g .,, m ., ,
(All reactions + or -) c

C3 *m,
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, . . . , ,
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D) ALLOWABLE LOADS
.

NORMAL OPER ATING
CONDITIONS.

'

Fr + Mr Fr(max) = @3 lb.
Fr(max) Mr(max)< t

Mr(max) = - ft.lb.

Mr (ft lb)

Fr(max) = Maximum Resultant force on Nozzle (Ib) (due to Normal Operating condition) when all
moments are zero.

Mr(max) = Maximum Resultant moment on Nozzle (ft Ib) (due to Normal operating condition) when all
forces are zero.

E) OPERATING CONDITIONS OTHER THAN NORMAL
To calculate Fr(max) and Mr(max) for other operating conditions the values shown above
shall each be multiplied by the following factors.

PRIMARY: Upset = 1.2; Emergency = 1.8; Faulted = 2.4; Dead Load = .267 [2hSECONDARY: Thermal + Anci.or Mvt's = 1.5
The components of forces and moments in X, Y, and Z directions shall not exceed the following values.

g Fx(max) <-LCC-- % Fr(max); Mx(max) < 9' % Mr(max)
( , ," FY(max) < 50 % Fr(max); My(max) < % % Mr(max)

2 Fz(max) < T' % Fr(max); Mz(max) < W % Mr(max)
ALLOWABLE REACTf0NS
EXHIBIT P 2.6.1.112

p
1 ON EOulPMENT NOZZLES

P 1079 3/7s TMK/EV&
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' HEATING, VERTILATING AND AIR CONDITIONING
,

|

INST?'JMl:NTS AND CONTROLS. ,

FOR THE
.

LIMERICK GENERATING STATION

UNITS 1 AND 2
7

,

PHILADELPHIA ELECTRIC COMPANY
.

EXHIBIT "D"

TECHNICAL SPECIFICATIONS

Specification No. Rev. Title,

8031-M-66 5 Specification for HVAC Instruments
and Controls

8031-G-5 5 General Project Requirements for
,

Documentation Required from Suppliers

1 8031-G-12 15 General Project Requirements for
Standard Instruments, Control and
Local Control Boards Supplied with
Station Equipment.

,

8031-G-13 8 General Project Requirements for '

,

supplier Quality Assurance

l
| 8031-G-14 6 General Project Requirements for

Seismic Design and Analysis of
Equipment and Equipment Supports.

8031-G-18 5 General Project Requirements for
Environmental Qualification of
Class lE Equipment Located in
Harsh Environment

8031-G-19 2 General Project Requirements for.
,

l Design Assessment and Qualification
of Seismic Category I Equipment'

and Equipment Supports for Seismic
' and Hydrodynamic Loads

8031-C-64 12 Specification for Installation of
Expansion Type Shell, Wedge and
Sleeve Anchors

8031-G-Series " General Project Requirements" are written
for use in Purchase Orders. For the purposes

| of this subcontract when the term Buyer appears
' it shall be read as Contractor, and Seller,

vendor, Manufacturer shall be read as Sub-
contractor.

, P-37(a)/l A Rev. 5
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() SPECIFICATION FOR

HEATING, VENTILATING AND AIR CONDITIONING

INSTRUMENTS AND CONTROLS j

1.0 WORK INCLUDED
|
*

Design, Fabrication, Delivery, Installation, and Testing of
Heating, Ventilating and Air Conditioning Instruments, Controls
and Panels and accessories necessary or required for a complete
installation.

1

2.0 WORK NOT INCLUDED

2.1 Equipment foundations including anchor bolts. ,

2.2 Wiring and raceways external to the instrument panels
and between instruments and panels.

2.3 Installation of supports on duct for duct mounted equipment.

3.0 CODES AND STANDARDS

I 3.1 The equipment and components specified herein shall
l conform to applicable federal, state and local laws '

and regulations.!

3.2 The. standards and specifications, latest editions
including addenda, of the following agencies shall
apply to design, contruction and performance of the:

equipment supplied to the Specification. Latest
issue of specifications, standards'and codes means
the issue, including latest published addenda, in
force at date of subcontract award. Adoption of any

subsequent issue shall be subject to approval.

3.2.1 American National Standards Institute, ANSI

3.2.2 American Society of Heating, Refrigeration and
Air Conditioning Engineers, ASHRAE

3.2.3 American Society of Mechanical Engineers, ASME
.

3.2.4 American Society for Testing and Materials, ASTM

3.2.5 Institute of Electrical and Electronic Engineers,
I IEEE

3.2.6 Instrument Society of America, ISA

3.2.7 National Electrical Code, NEC()
Rev. 4-1-P-37(a)/l
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tive Testing, ASNT;

/ ''

American Society for Non-DestrucUL3.2.8i

Underwriter's Laboratories, Inc.,tandards, and3.2.9.

,

tor shall notify theThe more stringentShould a conflict between codes, s
specifications exist, the Subcontracof such conflict in writing. Contractor, will govern.3.3

h
requirements, as determined by t eContractor

nected componentsDEFINITIONS
Module - Any assembly of interconi l type of identifiable4.0

|

which constitutes an essent adevice, instrument or piece of equ system is assembled (e.g.
ipment.; 4.1

tors, tubing, fittings,Components - Items from which thebes, switches, springs
resistors, capacitors, wire, connecvalves, diaphragms, transistors, tu4.2

etc.)

ittals and documentationDOCUMENTATION t Requirements for
Subcontractor shall provide submaccordance with the General Pro ecpliers Specification 8031-G-5.

5.0 j

51
Documentati'on Required from Supin

the Contract Documents
ctor on the Contractor'suest, Form ED-27 Rev.2) orAll requests for deviations from

shall be submitted to the ContraSupplier Deviation Disposition Reqquivalent information.
5.2

!

an alternative form presenting etier Subcontractors shall be
s-

The
tor to the Contractor.

Deviation requests from lowersubmitted through the Subcontrac
r

of cost, schedule, availability o
deviation shall be included.Subcontractor's estimate d d in the documentationother factors affected by the

All deviations shall be inclu epackage for the affected item.ified schematic wiring
al description of theSubcontractor shall provide cert

|

or control diagrams with funct ontronic modular components.
i

|
I 5.3

control circuitry including elec i ately 60 days for

Subcontractor shall allow approx mContractor review of procedures an
d drawings.

|

lists consisting of all5.4
description of each componenQ

Subcontractor shall provide partsof what parts are specially purcfrom a lower tier
hased oG.

circuit components, a generic5.5

and identificationissued that would require repurchase
Subcontractor. of sensing and pneumaticand slopeo

(if required)Preliminary Isometric drawings After

lines showing routing, separationd for approval.ll be updated, certified5.6

shall be prepared and submitteinstallation, these drawings sha
Rev. 5

"As-built" and resubmitted.
-2-
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6.0 QUALITY ASSURANCE

6.1 General

All items which are to perform critical functions are
designated as "Q" listed on the NVAC Instrument Data ;

'

Sheets and the QAD Sheets. For such instruments
Subcontractor shall establish and maintain a quality .

- control and quality assurance program throughout all
phases including design, fabrication, shipment, in-
stallation, inspection and testing in accordance with
the applicable requirements of General Project Re- *

quirements for Supplier Quality Assurance, 8031-G-13.

6.2 Work on the design and manufacture of the equipment
shall commence only after the Subcontractor has '

received the Contractor's final approval of its quality
control and quality assurance and inspection programs.

,

!

6.3 The subcontractor shall submit plans and procedures for '

onsite inspection required by its quality assurance .

program. Such plans and procedures shall include hold ,

points, and shall be subject to approval prior to use.
'

7.0 CONDITIONS OF SERVICE AND PERFORMANCE

7.1 General

The heating, ventilating and air conditioning instruments $
and controls will control and monitor the ventilation
system in two nominal 1100 MWe boiling water nuclear
reactor generating units at one station.

7.2 Operation

Operating conditions for the instruments and controls are
as specified on the HVAC Instrument Data Sheets and in
the following section. Class lE equipment should be
qualified for.these conditions in accordance with
Specification 8031-G-18 unless specified otherwise.

7.2.1 Primary Containment (Drywell)

Normal

Tempe rature 65-150F
Relative Humidity 20-100%
Pressure 0.75 psig

i
| Radiation (integrated 1.80xlg7 rads (gammag

over 40 years) 1.8 x 10 neutrons /cm
(neutrons)

O
P-37(a)/l -3- Rev. 5

--- . - - - . - . - - . - - - - - - . .-- -. - _. - -. - - . . -



..

:

'

Specification 8031-M-66 |.

.

($) -

Accident

Time Temperature Relative Pressure
~

Humidity '

0-30 sec. 340F 100% 44 psig
- 30 sec. -3 hr 340F 1004 37 psig

3-6 hr. 310F 1004 37 psig
6-36 hr. 212F 1004 17 psig
36-288 hr. 212F 1004 10 psig
12 days-180 days 145 1004 4 psig

,

Radiation (integrated 4.59 x 10 rads (gamma)
over 6 months) 1.18 x 10 Rads (Beta)

7.2.2 Secondary Containment

El. 177' Pump Rooms

Normal

Temperature 65 - ll5F
Relative Humidity 50 - 90%

% Pressure -1/4" W G.
bRadiation (integrated 8.46x10 rads

over 40 years)
|

Accident (0-180 Days)

Temperature ll5F
Relative Humidity 904
Pressure Atmosphgric
Radiation (integrated 3.97x10' rads (gamma)
over 6 months) 1.38x106 rads (beta)

Reactor Enclosure (the following room locations
will be qualified by the listed parameters:
Rooms 110, 111, 118, 200, 207, 210, 279, 284,
287, 304, 402, 475, 500, 506, 511, 519, 523,
580, 585, 594, 599, 602, 605, 612, 618, 638, -

641, 651 & 653)
.

Normal

Temperature 65 - 104F
Relative Humidity 50 - 90%

| Pressure Atmospheric
Radiation (integrated 3.51x104 rads (gamma)
over 40 years)

!

P-37(a)/l - 3a - Rev. 5
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Accident (0-180 Days)
x

120FTemperature
Relative Humidity 904

AtmosphgricPressure
Radiation (integrated 3.44x10' rads (gamma) .

over 6 months) 1.38x106 rads (beta)

7.2.3 Outside Secondary Containment r

~ Control Enclosure
, (See Mild Environment - Section 9.7.4 for all
| areas except SGTS equipment compartment)

Normal

Temperature
Battery Compartments 88-104F

65-104FOther Areas
Relative Huumidity

Control Structure Chiller 50-1004
Areas

Other Areas 50-90%
Pressure

Control Room, Auxiliary +1/4" W.G.
Equipment Room

Other Areas Atmosphgric

O Radiation (Integrated 8.78x10' rads
over 40 Years) (gamma)

,

'

.

Accident (0-180 Days)

Temperature
Cable Spreading Room 105F
Control Structure Chiller IllF

Areas
Other Areas 104F

Relative Humidity 904
Atmosphtric

Pressure
Radiation (Integrated 1.26x10Z rads

over 6 Months) (gamma)

Control Enclosure
(SGTS Equipment Compartment)

' Normal

65 - 104FTemperature
Relative Humidity 50 - 904

Atmospheric
Pressure
Radiation (integrated 8.23x103 rads (gamma)
over a period of 40
years)

O
-4- Rev. 5
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; Accident (0-180 Days)

O Temperature 104F
Relative Humidity 904

AtmosphergcPressure
Radiation (integrated 3.22 x 10 Rads (gamma)
over 6 months)

Diesel Gsnerator and Spray Pond Pumphouse '

(See Mild Environment - Section 9.7.4)
~ Normal

Temperature 65 - 115F
Relative Humidity 50 - 90%

Atmosphergc2ressure
Radiation (integrated 1.76 x 10 Rads (gamma)
over 40 years)

'l

Accident ( 0-180 Days)

Temperature 115F
Relative Humidity 50 - 90% |

Pressure Atmospheric
Radiation (integrated 0 Rads
over 6 months)

8.0 STORAGE

O1 8.1 The Subcontractor shall provide storage consisting of
structurally sound metal buildings or trailers which
are weather-tight, well-ventilated, heated, lighted,
and protected against theft and vandalism. Storage
environment shall be that specified by manufacturer of
equipment. Heating shall be by approved hot water or
steam unit heaters; American Gas Association-approved
gas-fired space heaters; or UL-approved, enclosed,
convection-type electric heaters.

| 8.2 Unless otherwise provided, the Subcontractor shall
store equipment in its storage.

8.3 Storage areas shall provide segregation of materials.
|

8.3.1 The Subcontractor shall maintain an inventory

'

system for all items in storage. Such system
shall indicate current stock levels, order points,

j optimum order quantities, and location of items.
!

8.3.2 Materials and components found to be noncon-
forming at time of receipt shall be segregated
in storage. The Subcontractor shall maintain
control of such materials and components until

|

|
final disposition is determined by the Contractor.

8.4 Storage areas shall be protected against fire, rodents,
contamination, and uncontrolled access. Subcontractor

P-37(a)/l -5- Rev. 5
'
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ct lo20,! shall monitor storage areas to detect and corro>

of protection such as heating. i tenance on
The Subcontractor shall perform periodic ma nd equipment
equipment in storage in accordance with approveired.8.5
manufacturer's written instructions, and as requll equipment
Such maintenance shall also be performed on aby the4

between time of installation and final acceptanceSuch maintenance shall be documented.
f

(

Contractor. of

Contractor reserves the right to limit the storaget plant

equipment and materials inside the permanen- 8.6
buildings, and enclosures.

DESIGN, FABRICATION, AND INSTALLATION
9.0 _

General the HVAC9.1

Manufacturer and model of items indicated oncified
_

Instrument Data Sheets and the substitutions spe
in paragraph G12.6 of Specification 8031-G12 areperformance,
suggested to establish a level of quality,l not relieveSelection of such items wild ign as

and function.the Subcontractor of responsibility of re es
required by Section 10.4.

t nd

Subcontractor shall propose specific componen s aire-

instruments as necessary to meet the indicated requi ular

If a single instrument cannot perform a part ce func-O function, multiple instruments that perform the samSimilarly, single devices thatments.
d Accuracy

tion may be proposed.
perform more than one function may be propose .shall be as defined on the HVAC Instrument Da at Sheets.

fuses and
Hand switches, pilot lights, annunciators, l Schematic
relays shall be as defined on the ElectricaNo substitutions will be approved.
Drawings.

General Requirements
i and in-.

92
Unless otherwise provided, design, fabricat on,l Project

sta11ation shall be in accordance with Generat ols and LocalRequirements for Standard Instruments, Con r8031-G-

Control Boards Supplied with Station Equipment,12, and the Contract Drawings and shall include
the

'

followings iring-

Instrumentation, tubing, fittings, valves, wl
and supports internal to local control pane s,a)

i and

Installing tubing, piping, supports, accessor esils
hardware in accordance with the installation detaion Typeb)
and Specification for Installation of Expans Additional
Shell, Wedge and Sleeve Anchors, 8031-C-64.d instruments!

external supports required for duct mountein addition to the standard installation detail asO ll be
shown on Drawings 8031-M-1217 and M-1231 sha
furnished and installed by Subcontractor.

Rev. 5
-6-

P-37(a)/l
-- ._-___ - . . . - _ _ _ - - . _. _- . - _ -



.- . - _ _ . - _ . .-. _. - _ _. -- . _ - - _.

Specification 8031-M-66 |..

umatic tubing betwasn
,,:

,

Field mounted instrumentation and pneg. damper and valveinstruments and between
-

. ..

control panels and field mountedJ c)
.O equipment provided by others, e. operators, and between elements offs on the plant

f local loops.
.

Supply air piping from valved take-oThe Contractor will provide ad locations within a;

instrument air headers.
i Such take-d)

single take-off to supply all requ re50 foot horizontal radius of the ta e-tion (level)k off. as re-

offs will be provided on each eleva
' _ quired.

Filter regulator sets. ified in para-,

i e)
Space heaters and celephone jacks spec 31-G-12 will not be
graph G12.11.4 of Specification 80 Lighting for wall mounted cabinets asill not be required.

,

) 9.2.1

specified in the above reference wified in paragraph
required.

hall not be sub-Wall mounted enclosures as spec

G12.7.3 of Specification 8031-G-12 sject to the finish requirements of parag
raph G12.8

: 9.2.2 d d that they
of Specification 8031-G-12, provi ein accordance with12.8.6 of Specifica-
shall be repainted if necessaryparagraphs G12.8.4, G12.8.5 and G
tion 8031-G-12. listed shall be
All equipment designated as

"Q" nt and shall bei

considered Seismic Category I equ pmedesignated as"Q"-
Intion 9.4..

9.2.3
subject to the requirements of Sec ipment and
addition, electrical equipmentlisted shall be considered Class 1E equwith General Project Require-;

of Class lE
shall be in accordance

,

i

ments for Environmental Qualificat on
Specificationt

Equipment Located in Harsh Environmen ,ecification
0031-G-18 and Section 9 7.4 of this sp
for Mild Environment.

shown shall be9.3 Materials
Component materials not specified or
selected by the Subcontractor. nent materials9.3.1

All major instrument and panel compoh and identified by
used shall be in conformance witAny non-ASTM standard9.3.2
appropriate ASTM designations. i h chemical

material used shall be furnished w tanalysis certificates to AISI, SAE or
other nationally-

recognized standard requirements. for the lines

Piping, tubing, fittings and valvesspecified below shall be in accor ant installation
ce with thed

9.3.3
material requirements of Instrumen

ved equal.
details, Dwg. M-830, Sheet G006 or appropression type
All tubing connections shall be comNo soldered connections.shallO
Swagelok fittings.
be used. Rev.s

-7-

P-37(a)/l
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Class C-5 (Stainless Steel)
! 9.3.3.11

(a) Sensing Lines

Pneumatic lines external to control
panels and designated as

"Q" listed(b)
' on the QAD sheets.;

The valves will be stainless steel andSwagelok connections will be used.
.

(c)

Class D-3 (Copper)9.3.3.2 ls

Pneumatic lines external to control paneQAD
and not designated as "Q" listed on the

sheets.

pynamic Requirements - Seismic Category I Equipmenti ated as
Unless specified otherwise, equipment des gndynamic loadings! 9.4

Seismic Category I shall be designed for3 and shall be9.4.1
as defined in paragraphs 9.4.2 and 9.4.dings due to
capable of operating during and after loal operating loads.
such accelerations in addition to normah ReactorO Seismic Category I Equipment located in t el be designed
Enclosure or the Control Structure shalby the applicable

,

9.4.2

to withstand the loadings describedRRS Curves of Specification 8031-G-19,d Qualification of
General Project

Requirements for Design Assessment anSeismic Category I Equipment and Equipmen
t Supports

for Seismic and Hydrodynamic Loads.in the Diesel
Seismic Category I Equipment located Structure
Generator Enclosure or the Spray Pond Pumpdings described9.4.3
shall be designed to withstand the loa i n 8031-G-

by the applicable RRS curves of Specificat o14, General Project Requirements for Seismic
Design and

rts.

Analysis of Equipment and Equipment Suppohall be demon-
Fulfillment of the above requirements s mbination of
strated either by test or analysis or a coG 14 or 8031-9.4.4
both as described in Specification 8031 -Documentation should be submitted in acco

rdance-

with Section G-14.6 or G-19.10.
G-19.

ry I and
Control panels designated as Seismic Categotion shall
containing Seismic Category II instrumentae to the9.4.5

be partitioned in such a manner that damagseismic Category II instruments will not impair opera
tion

of the Seismic Category I instruments.O
Rev. 5

-8-
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9.5 Dynamic Requirements - Seismic Category IIA Equipment .

9.5.1 Panels ,

'
- Seismic Category IIA panels shall be non-Q and

shall be constructed and mounted to withstand
the applicable Seismic Category I seismic loads
for the location given. Hydrodynamic loads
need not be considered.

9.5.2 Instruments
f

Seismic Category IIA instruments shall be purchased
as Seismic Category II - Non Q. The mounting or
attachment of the instruments shall be designed to i

'
withstand the applicable Seismic Category I seismic
loads for the location given. Hydrodynamic loads '

need not be considered.

9.5.3 General
.

O Seismic Category IIA Equipment shall be analyzed
,

by the Supplier as to the adequacy of design for
the above requirement. The Supplier shall main-
tain the calculations in his files. '

9.6 Dynamic Requirements - Seismic Category II Equipment

9.6.1 Instruments and panels not designated as Seismic !

Category I are Seismic Category II. Seismic Category '

II equipment shall be designed to withstand the

1

.

O,

P-37(a)/l - 8a - Rev. 5
|
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.

normal operating loads combined with horizontal
,

() seismic forces consisting of static forces equi-
valent to a horizontal acceleration of 0.05g.'

9.7 Design Criteria
The instruments, controls and panels shall be
suitable for long term, uninterrupted service9.7.1

Forand a 40 year useful life expectancy.
Class lE equipment Seller shall provide recom-

-

mended maintenance interval information as calledfor in specification 8031-G-18.5.4 for all
identified components that have a useful lifeMinimum design
expectancy of less than 40 years.
life shall be 5 years.

Equipment shall be designed for an integratedradiation dose, as shown in Section 7.0 of this
.

9.7.2

Specification, for 40 years of normal plus '

accident operating conditions.

Class lE Electrical Equipment shall operate.

satisfactorily at the following voltage and9.7.3
frequency margins during both normal and acci-
dent conditions.

9.7.3.1 General()
120 + 10% volts AC
208 T 10% volts AC
60 7 54 Hz

120 T 10% volts DC (125 VDC nominal)
240 ][ 10% volts DC (250 VDC ncminal)

9.7.3.2 Motors

115 + 10% volts AC (120 VAC nominal)
460 I 10% volts AC (480 VAC nominal)

! 60 I 54 Hzon starting +104, -20% volts AC or DC
:

1 9.7.3.3 Solenoids
'

Same as 9.7.3.1 but to activate:
. +104, -15% volts AC and DC

I Class lE Mild Environment Application9.7.4'

Mild environment is classified as equipment9.7.4.1 located in an environment with atmospheric
pressure, humidity less than 90% maximumand a radiationwith an average of 50%, 4
total integrated dose level less than 10,

) fs
rads.,

EeV. 5_g_
P-37(a)/l
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9.7.4.2 Equipment located in a mild environ-

ment is not required to be environ-
mentally qualified by test, however,
dynamic qualification to the appro-

, ,
priate requirements of section 9.4

! is required.

The Seller shall provide a certificate.

of compliance as specified on the
8031-DRS forms, based on test data
and analysis, that the equipment will
perform its functional requirements
during the environmental conditions
specified in section 7.2.3 and
Section 9.7.4.1. -

9.7.4.3 When the subject equipment is to be
installed in an environment as specified
in Section 9.7.4.1 these parameters need
not be addressed (except for electronic

'

'

components which may be susceptible to
lower radiation thresholds).

O c

9.7.4.4 The Seller shall provide a recommended
maintenance program to the buyer to ensure
that the subject equipment will function
for its design life.

,

!

!

i

.

1

i

O
P-37(a)/l - 9a - Rev. 6
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9.8 Spare Parts

The Subcontractor shall furnish a list of recommended,

I spare parts.

10.0 TESTS AND INSPECTIONS
-

10.1 General

10.1.1 Inspection and testing of the control panels '

shall be in accordance with General Project
Requirements for Standard Instruments and Local
Control Boards Supplied with Station Equipment,
8031-G-12 unless otherwise specified herein.

|

10.1.2 Subcontractor shall furnish certified copies.

of all test results to the Contractor.

10.2 Qualification Tests for Instruments, Controls and Panels >

10.2.1 Qualification tests shall be made on one or more
| units of the same type to verify adequacy of

design. Design specification for individual
s

Anstrument modules as referenced on the HVAC
O Instrument Data Sheets and in Sections 7.0 and

3

9.4 of this specification form the basis for test
;.

requirements which must be met during qualifica- '.
tion testing. The qualification test procedures
and results shall be submitted for approval per
the 8031-DR-S Forms.

'
10.2.1.1 Acceptance Test

Each instrument shall be tested for the
verification of the anticipated operational
function (s). Test data shall indicate the
inputs applied and the corresponding output
responses of the module. This test shall

i be per formed under the environmental
conditions and the power supply and
instrument air supply conditions which

|
,

are specified in each HVAC Instrument
Data Sheet. Test results will be
recorded on a test data sheet.

10.2.1.2 Pressure Test

Except to meet the requirements of ISA,
RP7.1, bubble fluid inspection as
specified in Paragraph G12.13.5

O of Specification 8031-G-12 will not
'

be required.

P-37(a)/l -10- Rev. 5

- __ . - . - . _ _ , _ _ _ - - - - _ _ - - -- --. - - - __--- -



_- .. _

,

I
-

. .

Specification 8031-M-66.

i .-1
- .-
O Certificate of Compliance

The certificate or compliance shall con-
.

10 2.1.3
tain the following information:

_ , ,

Equipment title, manufacturer, instru-
ment model number, serial number (if

~

a)
required), project name, tag number,

,
'

purchase order and its item number..
>

>

Subcontractor's acceptance test proce-
,

dure number used for testing theb)

instrument.

Certification that the instrumentmodel defined by serial number,c)

date code or lot number was testedto the qualification test procedure,!

Certification that the instrument was
inspected and meets all dimensions ofthe manufacturer's design specificat on,d) i

Certification that the instrument hasbeen tagged in accordance with Section|_ e)
11.2 of this Specification.l '()'

Generic Module Testing d be

only one generic module of a family or series nee
' 10 3

tire family.

tested to verify acceptability of the enindividual members
The data sheets generally identifyWhere significant variations insurement or
operational characteristics or span of meaof such a family. f the same
control range exist between instruments o in

family the Subcontractor shall qualify the des gPreviously conducted qualification
variations as well. tests may be submitted for review.

10 4 Test Failure tests prove

If the test data for any of the above irements,

that performance does not meet the requrformance
an additional unit shall be tested for pea second test failure performance| .

within limits.shall require redesign and re-test.
,

Pressure Tests ll be leak tested10.5
Tubing external to control panels sha i ements of
in accordance with and shall meet the requ rsure Test."
ISA, RP7.1, Pneumatic Control Circuit Pres,

Rev. 5
-11-
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Specification 8031-M-66.

.

.

1 ) -

11.0 CLEANING AND IDENTIFICATION
,

11.1 Cleaning
,

All heating, ventilating and sir conditioning instru-.

ments, tubing and control $;. +la furnished herein shall'

; be completely cleaned after <.nstallation and prior to
1 acceptance by Contractor.

. ,

11.1.1 Completely cleaned shall be defined as follows:
:
'

11.1.1.1 Instruments and tubing shall be brushed ,

clean or dry wiped clean using cloth
wipers.'

11.1.1.2 NVAC panel exteriors shall be wiped clean
'using a mild detergent and water.

HVAC panel interiors shall be brushed ,

clean or dry wiped clean using cloth
wipers. -

11.2 Nameplate,

|
; 11.2.1 Each panel and remote mounted instrument shall
| have a metal tag in accordance with Form J-101.
'

Line 2, as shown on the tag, containing the item
number does not apply to the M-66 specification '

,

and is not required. Each instrument designated|
as "Q" listed in the HVAC instrument data sheets
and each panel designated as " Seismic Class I" on

l the M-779 panel layout drawings shall be identified
!

:
on the tag with the letter "Q".

11.2.2 Any instrument that is removed from its panel '

shall have a temporary tag attached containing
the information required by Form J-101 as modified
in paragraph 11.2.1.

,

O
P-37(a)/l -11a- Rev. 5
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12 0 SURVEILLANCE INSPECTION, WITNESS AND HOLD POINTS
.

WITNESS POINTS

Component Part
or Assembly Operation, Test or Examination'

i

. ,

Inprocess Inspection:

Electronic Instrument Operational and/or functional
and data function testing as required in G12.13.1
components.

.!

O Hold Points

Final Inspection:

Assembled Control Panel Final inspection for materials
of construction, dimensions,
general workmanship, cleanliness,
marking, tagging and preparation
for shipment.

Supplier's Quality Review and signoff for completeness
Verification Documents and accuracy.

.

.

|
|

P-37(a)/l -12- Rev. 5
I
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j instrumentation Pressure 'Ibst Procedures M D 3 3 4 S 1 A G1 2. 13.5

4 8 S 1 A G1 2. 13| Performance Test Procedures I D -

|
|

| Electrical Insulating Test
Procedures M D 3 4 0 F 1 A G. 12.13.<l'

- - 8 F 1 A G1 3. 22.3 Wwntaticn for Quality Assurance Manual M D
"Q" listed instru-
ments and control
panels Qualification 'Ibst Prem11tres I D 5 2 8 F 1 4 1C .2

ENGINEERING DOCUMENTATION (1.E. ENGINEERING DATA AND PROCEDURES) SPECIFIED TO BE
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l i INSTRUCTIONS FOR
INSTRUMENT TAGGING.

Each instrument, control valve, electrical device and loose accessory
shall be tagged with a non-corroding metal tag as shown below and
securely affized by plas, metal screws or wire of a material compatible
wi*4 the metal tag.

.

Tagging information shall include the Buyer's Purchase Order number,
P.O. item munber and Buyer's identification number, stamped on the
tag.

!

|

i

3 /16" (min. ) lette rs
3,,g ,g,,y

/\ \
.

Pinned, screwed or /
_

1 ,

P.O. 8031 - M - 200.ir.d to instrum..t
1-1/4" (min. )

IM 20_

-

PT 06 - 145A
U

~

16 ga. (min.) aca-corroding corners may be
metal tag rounded

(This form is for attachment to material requisitions for instruments,
control valves, mechanical package units and equipment containing
instruments)

A
A
A
,, ,. = sus W ewe ."*i ***

E esas saammes los M
"" *

PHILADELPHIA ELEC*TRIC COMPANY""*"
..Attachmeat to~{ P4:1 unstnscst etesERAftesG STATIOII WINTS 1 & 2* Requisition No.p ,*.I 8031-M-66 4'

~
1
l

16
|
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Supplier * Deviation Diapacition Rcquca
.

.

'

s. secAmt must tie notifiad irhin s mys vier dowetion w do.ieilens. A copy of tow compseied scom form sheis tie 6nesuded my the supo .or
' s

h item to whia this SOC;
TH18 SHEET the quality eerifacet6on dete packepe for eac

1. COMPLETE INSTRUCTIONS ON SACK OFNOTE:
POR SECMTEL USEswme f. s awion to me compneted tv mapps.or applics I UOne .L2. e items.Sechree entries on#y3. Attach addasonal 6ntormation esheno.or messemery

- ~sechieisoDR No. fj
PROJECT - |

4. 1

FORSUFFLlER USE'

'~
_ Date Suomettee JOB NO. -

-

_ Zip _r SODR No fHe City & State _
I S. All Previoussoon(-I 5. Devotion Detected 8t Dete'st

I.Suppseer _ Address _ 4. Supplier'sPart mI

Name _ ' 3. angspter's Port No.
-Method2. Supp6ser's Oraer No. ~ Oste 11. Sechtet Energ Noti

-

10. Sechtel SQR Notifsed
9. sechtel Port Nemo '

IOst. $ ~ teethe8. G ;J.;f Port No. ~ ' Methodg
echtet P.O. & Rev. No. l -Dete ntity and seriet No.*s as applicebeel7. s

Deviation Description I Attach entre sheets, photographs. sketches. etc. es necessory and identity cua
J

[2

EI
o
O
E O wouv echtene.uu. =O n,pei,W -o t= O mis

115. scheduie impactAtteen entre ohnts.eketches. etc. es neesseeryw 'r -3u coettschedute if sopsicabiel Justif cetion:s. cost impactgi s. Pru eiseosition endTechn cat (paus
. gi

-

3
E E

# C"*"'#'I
17. Assecated Susp'*' h

- - -
_

- , Tit e _ Date
l _

ts. suppiers Authermed Mepresentetae
_

O 1ic*a*ir,ooe.chenesNems _
O o.'io heneeiOsechte asuppi.=ri O Pries Adiustmeat

'19. Sochte Erges Action O *~-moo.Chansi. (O s.chte O suspiier i
Sieneture c

O Other _

O Other Suontiers Affectedtre sheets. sketches etc. es necessarylO A*'"*"8 pg%

O metected
( Z

* 20. sechtet Disposition Statement inefuding Juerif acetion i Attech en
_

_

- " _ _ _ _

.

J
-

._

_

W
-

-

_

-

O vs*
U-

-

Construction Action Required

W
>

O m .ete
_

* 21. sechtel Acceptenos15.gneture
_

* 23. sechtet supplier
_

_ 22. Swiplier _

03 - _ Quelity M w M -_

PE _ - -

i

_
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. INSTRUCTIONS FOR COMPLETING SDDR FO

*

*
.

(Use Baeck Ink or Typsuuriter)
f-

t requirements and to document the

rvios does not meet established contracThis form is ee' be used by a supplier es:
f tion

i ef land sehere appropriate,Cust/ Schedule 1 ipoti icad et time of emuerd
Notify tochtel sehen matufactured product or ses changes to the contract documents unenticipate

supedier's proposed disposition,voith their techn cNotify techwt uden the supplier vuonts to propeeof the procuring documents,e=hich the napolier has ncAs-le, Repair or Idodify ftequirement,orporated or proposes to lacor-a)
i

Record techtel's disposition of the SDDR.M

d Deviation disposition son be classified as use-h caratnlity of an ttom to functionel
A deviation is any departure from the ruovirements t requi ement. Receir includes alterations to theforming cherectoristic to e condition auch that t e
porete in she

#" ham or servies provide . f

sing, etc.The SDDR form is not to be used oredure covering e epocific type of supeir;ii

hat item still may not conf orm to the or g nsfhapelt is defined as to procese of restoring a nonconsemiding, metal desceition, chemical procesiaation to proaned using en secepted repeir procso ably and esfely is unimpeired, even though ti

properties of the meteriod through heet trust ng,ehere Sechtel has previoutfy provided aut orh pecific sepeir.ibility for the accuracy, adequacy, or suite-stitute seeiver of the right to renegotiate
n h

housever, records must be maintained for eac st does not rolleve the Supplier from responsseems

d fined in the procuring documerits, nor does it conSechtel's engineering action and disposition etstemen
tntity of the item or servies being prioridad as e
the terms of the procuring documents. Entry information

mo information for loimor tier Supolier's if applicalde.

Supplier's name and address - city and state and asp. List osBlock No.

Supplier's order number if one has been assigned.talog,inwrnel specification,etc.1,

Supplier's Part No(al as applicatdo from the drearing, ca(N DE, dimensione1 check, visual, etc.). d on this Purchase Order.
2.

3.

Date tieristion dessened and method used to detect deviat onb en submitted for simiter deviations requeste
iSupplier's Part Nemo.4.

List all previous SDDR's land their sletas) met have eS.

Bechtel Purchase Ortler Number and Revision Number,4 ber(s).

Oschtel Meterial Requisition linem,part. tog or codel numthe Sochant Supplier Quality Representatve(SQR) vi enever Rechnel7. hi

Sechtel Part Name,if one has toen assignedS.
if

Date and method (TWX, letter, etc.) used to not y9.
h identified piece

hality Surveillance is espleable. techtoi Engineering.nt of the out ofgoecification condition for eacify the location of t e deviating
-

10.

Dew and method (TWX, letter,etc.) used to notify
h

extra sheets, sketches,

h h et,or other numbers as appropriate. Identl cation, as applecable. Attach reproducestde qua tyOsecribe the deviating characteristics and define the esse
li\ 11.

effected. Include quantities and serial, tot,botc , e d cuments compleerly12
eheracteristic try print coordmetes or specafic oBechtel documsets; describe te change; identify the o

appropriate,ettaen a copy of areas in eusetion.photographs,etc., as fiscoseary

When proposing a change in either supplier orincluding title or outsect, dets and revision; and suhere
nd sinich sv611 he reflected in appropriate ro u

c rementdocuments.P

State propound disposition , Enter cost impact thet suould result from propoesd changes ased changes. f i n for Sechist's13.

l land swhere appropriate Cost /Schedulel justi icat octable try repeir, submit a deteitEnter delivery s$odule irneect that saould result from propo14.
Bechtel for use in similar situations.ide suggested correctivehenever required. If the deviation is correDescribe the proposed desposition and provide technicaprevioust/ auberitted and assigned Lovet f try

18.

overustion. Attach reproducestde cuality copies vember and procedure title. Por documents, provSQR st the suppler's location.16

crgry of each SODR ettschment to the Sechiefassociated supplier documents (drouvings, apocs, procereceir procedure or reference the procedure dures,installotion
Provide Bechtel control number, supplier control nui
esordmg. procedures, documents,etc.Prov de a . d appropriate

Identify the noture of changes that mer tse needed onpresentative authorizing the disposition roguest an '17,

Enter the name (typed or printed), and titte of the supplier red by Bechtel Protect Engineering. NOTE: Price adjustme
nt requiresinstruction,etc.f.

signature and date signed.18 i upecifications,

Check all applicande homes to define the action requ reis) indicated in 81cick 19. When changes to drevs ngs.d the associated change bnefly
i

Procurement Document (Purcheme Order) Change d resolucon of that involve-l ed, each docurnent should be identified an
*19

Provide appropeiste lustifiestion for the techtof action ings or sketches, impactionwho they are med the document that initiate
requisitions, or other hochtet documents ans invo v i roovired, so mdcate.

additional Sechtel calculations. additional drovv
.

*20.
described. If other supp"ers are effected, ind.cateld eleo be identified here. If construction action sGroup Supervisor accepting the Engineering action and the at

d e signed.f
mont. **0ther" feitovv4ap action (e.g., the need or
by e Project Engineering representative, etc.) shoui

GS - 5.gnature of the roepensinde Engineering Diecipl ned signeel and the date sogned.es correcttg

PE - 5.pneture of the tech el Project Engineer (or e- Other position and signature (s) if required by pr tauthorized to verify that the accepted dauposition vu
o ect and date signed.

*21,

i that the acceptec
Signature of the supplier's inapoctor or other representat veed to the order) and date.This signature indicatest partstg

rondom emmple basis if the SDDR apples to orvereaccomphahed end the data signed.22 i

Segnature of t e Sechnet SOR tvanen en SQR is ses ysdisposition woes correctly implemented and verif ed (on a
K
g h

*23.o
j

Rev. 5
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STATEMENT OF CONFORMANCE'

O We certify that the posed sousement and requwed documentation for same speset the esquite-
meats of the purchase order and applicable specificotsens:

-P.O. NO.: REV.
'

SPECIFICATION: REV.
.

- PRIME VENDOR:

SUPPLIE R: ,,

ADDRESS:

DESCRIPTION OF EQUIPMENT: .

IDENTIFICATION:

a. ITEM NOS.

.

b. EQUIPMENT NOS.

c. TAG NOS.

APPROVED EXCEPTIONS:

i

l
r

l
,

.
.

l
% is n.e : o. :

orgass: s, w e.e m e. Jew.=y,,,,
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Specification 8031-G-18

GENERAL PROJECT REQUIREMENTE

FOR

ENVIRONMENTAL QUALIFICATION

OF CLASS lE EQUIPMENT

LOCATED IN HARSH ENVIRONMENT |/ (
'

l. SCOPE

1.1 General

This specification establishes acceptable environmental quali->

fication methods needed to verify that Class lE equipment can
'

perform the design safety functions when subjected to normal,
anticipated abnormal and design basis event (DBE) environmental
conditions. ( See paragraph 6.1) This specification, along with
all the other attachments to the purchase order, provides the A
requirements to meet NUREG-0588 December 1979. | /5\
l.2 Intent'

! The intent of this specification is to specify environmental
. qualification procedures and acceptance criteria which conform

, (\/'' to IEEE 323-1974 as endorsed by Regulatory Guide 1.89, Quali- A
fication of Class lE Equipment for Nuclear Power Plants, and /5\i

as supplemented by NUREG-0588 December 1979, Interim Staff
Position on Environmental Qualification of Safety-Related
Electrical Equipment. Such qualification shall comply with
regulatory requirements for verification of design adequacy

i under the most adverse conditions.

Simply stated, the general requirements for environmental de-
sign and qualification are as follows: (1) The equipment shall
be designed to have the capability of performing design safety
functions under all normal and accident environments. (2) The
equipment environmental capability shall be demonstrated by ap-
propriate testing and analyses. (3) A quality assurance program
shall be established in accordance with Bechtel Specification
8031-G-13, General Project Requirements for Supplier Quality
Assurance, and implemented to provide assurance that these
requirements are met. The environmental design of safety-
related electrical equipment is acceptable when it can be | 5
ascertained that all three requirements are met.

This Specification is not intended to:

(1) Require a 40 year warranty
(2) Require a reliability study in which a large number of

units must be tested
I (3) Require destructive tests

P-214(b)/2 Rev. 5
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( l.3 Responsibilities

1.3.1 Buyer
;

The BLyer is responsible for including the specific equipment
locations and service conditions in the technical specifications.

_ The Buyer is responsible also for specifying appropriate per-
formance or functional requirements; e.g. if f unction is required>

during and af ter a DBE, only af ter a DBE, or only for a limited
time after a DBE. Unless otherwise specified in the technical
spe ci fication , the equipment is required to function during and

j hg | af ter a DBE for a period of 180 days.

| 1.3.2 Seller
-

i

Seller shall outline his qualification program and from it
demonstrate a period of qualified life. Seller's qualification'

program shall consider at least but shall not be limited to all
of the factors described herein.

A flow chart is attached as Figure 1 that describes typical
qualification procedures. The Seller shall include a similar
flow chart with his proposal that describes clearly the actual
procedure proposed in response to this specification.

Equipment designated for Class lE service shall be qualified by-

( the Seller in accordance with this specification for the speci- ,

fled service conditions.

Selection of the test facility shall be the responsibility of
the Seller, subject to Buyer review.

1.3.3 Others

In some cases, devices will be purchased by the Buyer for
inclusion in the Seller's equipment. When such devices are

A3 provided by the buyer for inclusion in Seller supplied equip-
ment, the device purchaser shall be responsible for the device
qualification.

2. DEFINITIONS

Technical terms used in this specification are defined in the
| codes and standards referenced below. Any conflict between those
! documents and the use in this specification shall be brought to

the attention of the Buyer for resolution.

|

.

'O
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.

(h 3 3. ABBREVIATIONS
V

ANSI American National Standards Institute

CFR Code of Federal Regulations

DBE Design Basis Event '

IEEE Institute of Electrical and Electronics Engineers,
Inc.

.

S RP Standard Review Plan (NRC)
4

4. CODES, STANDARDS AND REFERENCE

Design, materials, manufacturer, examination, testing, inspec-
tion, certification, and documentation shall conform to appli-
cable portions of the latest issue of the following codes and
standards including interpretations and addenda. Latest issue
of standards means the issue (including latest addenda) in
force at the date of the purchase order. Adoption of any
interpretations or any subsequent addenda issued shall be
subject to Buyer's review prior to their use:

,

k. IEEE Std 317 Standard for Electrical Penetration Assem-
blies in Containment Structures for Nuclear
Power Generating Stations

IEEE Std 323 Standard for Qualifying Class lE Equipment
for Nuclear Power Generating Stations

IEEE Std 334 Standard for Type Tests of Continuous Duty
Class lE Motors for Nuclear Power Generating
Stations

IEEE Std 344 Recommended Practices for Seismic Qualifica-
tion of Class lE Equipment for Nuclear Power
Generating Stations

IEEE Std 381 Standard Criteria for Type Tests of Class lE
Modules used in Nuclear Power Generatingi

Stations
,

,

|

O
P214(b)-2 4 Rev. 3
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|

|

(
IEEE Std 382 Standard for Qualification of Safety-Related

Valve Actuators

IEEE Std 383 Standard for Type Test of Class lE Electric
Cables, Field Splices, and Connections for

.- Nuclear Power Generating Stations
,

IEEE Std 387 . Standard Criteria for Diesel-Generator Units
Applied as Standby Power Supplies for Nuclear
Power Generating Station

IEEE Std 535 Qualification of Class lE Lead Storage Batteries
for Nuclear Power Generating Stations

IEEE Std 649 Qualifying Class lE Motor Control Centers for
Nuclear Power Generating Stations

IEEE Std 650 Qualification of Class IE Static Battery
Chargers and Inverters

In addition to the above standards, the equipment shall meet the
requirements of the follcwing United States Nuclear Regulatory
Commission (NRC) regulatory guide and staff position that imple-
ments and modifies certain provisions of the referenced standards:

''

[N /)
RG 1.89 Qualification of Class lE Equipment for

Nuclear Power Plants |!

NUREG-0588 Interim Staff Position on Environmental A
December , 1979 Qualification of Safety-Related Electrical If5\

| Equipment

The following document is referenced for information:
,

'
NUREG-0800 NRC Standard Review Plan; Environmental
SRP Section 3.11 Qualification of Mechanical and

Electrical Equipment

5. GENERAL REQUIREMENTS

| Class lE equipment is required to perform the specified function

| when subjected to normal, anticipated abnormal, and DBE environ-
mental conditions. The qualification information presented by
the Seller to provide assurance that these requirements are
met shall include identification of the nuclear safety service
equipment, the environmental design basis, definition of normal
and postulated environments and a copy of the qualification
tests and analyses performed to demonstrate the required
environmental capability.

'O
P-214(b)/2 Rev. 5
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,

!( ) 5.1 Qualification Methods

Selection of methods

(1) Qualification methods shall conform t~o the requirements
defined in IEEE 323-1974 as implemented by Reg. Guide A

- 1.89 |/6\
(2) Qualification of equipment subjected to a DBE environ-

ment without test data is not adequate to deaonstrate
functional operability. Analysis in lieu of test
data is not acceptable unless (a) testing of the compo-
nent is impractical because of the size limitations,

-

and (b) partial type test data are provided to support
the analytical assumptions and conclusions reached.

52 Acceptable Qualification Methods

The Seller shall qualify each device by any of the following
methods:

j (1) Tests, as described in Section 6.3 of this specification. -

(2) Analysis, as defined in Sections 5.3 and 6.5 of IEEE-323-
1974 and Section 6.4 of this document.

(
(3) Any acceptable combination of the above two methods.'

53 Acceptable Qualification Procedures

The procedures for originating and maintaining technical
information presented or referenced in the documentation sub-
mitted for qualification shall be organized in a readily under-
standable and traceable manner. This shall permit indepen-
dent auditing of the conclusions based on this information. | 5
5.4 Qualified Life
The nuclear plant in which the Class 1E equipment will be used
has a design life of 40 years. The Qualified Life of the Equip-
ment specified herein for this plant shall be 40 years or more.

i Any exceptions shall be identified and described clearly in a'

proposal section titled " Exceptions" and subtitled " Qualified
Life".

|

|

i

'O'

P-214(b)-/ Rev. 5
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5.4 Qualified Life (continued)
I |

1

The " Qualified Life" shall be defined in the proposal as that
operating period deduced from actual test data, during which
the equipment can satisfactorily withstand normal vibration,
seismic / hydrodynamic vibration (according to Specification

- 8031-G-19 or 8031-G-14), DBE and post-DBE operation. The tests
for these are delineated by paragraph 6.3 of this specification.
Extrapolation from previous test data must be supported by
appropriate evidence.

Qualified Life shall start from the fuel load date of the plant.
For the period between the delivery of the equipment to the
jobsite and the fuel load date of the plant, the Seller shall
establish long and short-term storage requirements which will
not be detrimental to the qualified life of the equipment.
Short-term storage is defined as a period less than 6 months
and long-term storage as more than 6 months.

If the Seller determines that Qualified Life is affected prior
to the fuel load date of the plant, then the Seller shall
consider this period during qualification testing and address
it in the qualification test procedure and report.

;

Seller shall identify all organic components which are replace-
- able and shall identify all components that have a useful life
l expectancy of less than 40 years. The Seller shall provide an

.

associated recommended maintenance interval in order that the'

stated qualified life is maintained for each type of equipment
supplied. This information shall be provided in the form of

| a list in accordance with Form 8031-DR which shall include the
following:

; (1) Part name

(2) Manufacturer's part number / \
|

| (3) Part material

(4) Part qualified life

(5) Recommended maintenance interval

The Seller shall identify any component procurement requirements
,

' associated with the parts identified above; for example, the
! Seller may endorse the procurement of commercial grade replace-

ment parts or provide a JEDEC designation for replacement parts.

5.5 Quantity Tested

The type tests shall be applied to at least one unit or system,
preferably a randomly selected production model. All of thee

I
; different tests and conditions shall be applied to the same

|P-214(b)/2 -7- Rev. 5
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|

5.5 Quantity Tested (continued)

piece of equipment. The equipment tested shall be subjected
to all normal manufacturing procedures and shall pass all
normal quality assurance and quality control requirements.

6. SPECIFIC REQUIREMENTS

6.1 Equipment Environment

6.1.1 Equipment Location and Environment
,

The specific environmental conditions for each item of equip-
ment will be included in the equipment technical specification,
or procurement documents.

The time-dependent temperature and pressure environmental
.

profile shown in the equipment technical specification and
'

adequate margins per paragraph 6.3.6 of this specification
shall be used for environmental qualification of equipment.

The technical specification will define equipment subject A
to being submerged. Where equipment could be submerged, /b\
it shall be identified and demonstrated to be qualified by
test for the duration required.

( } 6.1.2 Other Environmental Influences
^

The procurement documents shall specify environmental con-
! ditions that could affect performance such as: (1) continuous

low level vibration, and (2) electromagnetic interference.
The Seller shall be responsible for inclusion of these,

considerations into his test program.
,

6.2 Performance Characteristics

The performance characteristics required at the service
conditions will be in the equipment technical specification.
Performance characteristics of equipment should be verifed

j before, after and periodically during testing throughout its
range of required operability. The operability status of
equipment should be monitored at a suf ficient number of
points during test. For long-term testing, however, moni-
toring at discrete intervals may be acceptable if justified.

6.3 Type Tests

Type testing of actual equipment using simulated service:

| conditions is the preferred qualification method. The
type test shall consist of planned test conditions in a

'

preplanned sequence that meet or exceed the specified
normal and specific DBE service conditions.

p-214(b)/2 Rev. 5
-8-
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pd
6.3 Type Tests (continued)

The same piece of equipment shall be subjected to all steps
of the test sequence. Accessory components shall be tested

-
as assembled in the basic equipment or justification provided
for acceptance of separate test results.

I
6.3.1 Test Witness

Buyer shall have free access to the Seller's facilities to
observe progress and inspect the work. Seller shall notify

Buyer at least two weeks in advance of the start of any environ-
A3 | mental qualification tests so that the Buyer may have his

representative witness the tests should he so desire.

6.3.2 Test Procedure

The test procedure shall contain sufficient detail so that it
can be used as an auditable link between the equipment speci-
fication and the test reports.

The test procedure (including schedule) shall be submitted to
i the Buyer for review and approval.

I 6.3.3 Test Sequence

The Type Tests shall be performed in the following sequence (the
step numbers are referenced in Figure 1, Qualification Procedures
Flow Chart) unless another sequence will be more severe for the
specified equipment (Seller shall provide justification that the
sequence used is the most severe for the item being tested):

(1) Inspection to confirm that there is no shipping damage
and that the equipment conforms to the specifications.

/\| (2) Operation at rocom conditions under normal service and
environmental conditions through the entire operating
range and recording base line data.

(3) Aging, including thermal, mechanical cycling, etc,
to put the equipment in the expected end-of-qualified-
life condition; DBE radiation may be included in this
step or (5) below. Data shall be recorded to confirm
that functional requirements are met prior to sub-
sequent testing.

| (4) Vibration to both seismic or seismic / hydrodynamic and
! plant mechanical service levels (Ref. attached seismic

or seismic / hydrodynamic Qualification Specification
8031-G-14 or 8031-G-19) and recording data to confirm

l (( O
, . ) that functional requirements are met.

P214(b)2 9 Rev. 3
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Test Sequence (continued)(' 6.3.3
Operation at the predetermined points whileand recording data(5) exposed to the simulated DBE(s)
to prove that functions that must be performed during
such conditions are pelformed to the required speci-

DBE radiation may be excluded if incorpora-
_ fications.

ted in (3) above.
If the Buyer requests that the equipment be qualified

1

for the effects of demineralized' water spray, then it
should be incorporated during the simulated event t
testing at the maximum pressure and at the tempera ure
conditions that would occur when the onsite spray. Spray shall consist of demineralized
systems actuate.water unless otherwise specified.

|/ \
Operation through the predetermined periods while exposed
conditions and recording data to prove that functions ~to the~ post-DBE conditions immediately following the DBE

(6)'

that must be performed during such conditions are per-
formed to the required specifications.

mine the condition and status of the equipment andInspection and disassembly to the extent needed to deter-(7)
recording the findings.

( Equipment Test Installation6.3.4
Equipment shall be mounted and connected in a manner that simu-Any deviation from
lates its installation when in actual use. Equipment that
actual use and connection shall be justified. d in
can be installed in more than one position shall be teste
all allowed installation positions unless justification is pro-
vided that position will not affect the equipment performance.
If such justification is not provided, qualification will beThroughout
acceptable only for the installation that was tested.

,

| l be
the tests, the venting path of all pneumatic devices shal
via all components that are installed during normal operation.

6.3.5 Aging
i

The objective of aging is to put the equipment in a condit on
equf'alent to end-of-qualified-life before performing the
functional tests under DBE and post-DBE environments.

i

ment into an advanced or end-of-qualified-life prior to DBEAs an example, a typical aging procedure designed to put equ p-
| testing should include as appropriate:
'

<

0 Rev. 5
P-214(b)/2 - 10 -
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6.3.5 Aging (continued)*

t'
a) operational (functional) cycling at service loads
b) expected extremes in power source (high and low voltage

and frequency or air pressure) cycling
c) ambient temperature and humidity incriase
d) ambient temperature and humidity cycling

_
e) ionizing radiation exposure, both gamma and beta.

[ Cobalt--60 is an acceptable gamma radiation source
for environmental qualification]

The aging acceleration rate used during qualification testing
and the basis upon which the rate was established shall be
described and justified.

The Arrhenius methodology is considered the acceptable method A
of addressing accelerated thermal aging. Other thermal aging [ /5\
methods that can be supported by type test will be evaluated
by the Buyer on a case-by-case basis.

The Seller shall investigate to ensure that no known synergistic
ef fects have been identified for materials that are included
in the equipment being qualified. Any identified synergistic
ef fects shall be accounted for in the qualification program.

The effects of relative humidity need not be considered in the
aging of electrical cable insulation.

,

i
s

Further clarification of aging as it is applied to specific types
of equipment is provided in individual IEEE Class lE equipment
qualification documents. IEEE Standards 317, 334, 381, 382, 383,
387, 535, 649 and 650 presently provide guidanc~e for qualification
of penetrations, motors, modules, valve operators, cables, diesel
generators, batteries, motor control centers, and chargers and
inverters, respectively. Aging effects on all equipment, regard-
less of its location in the plant, should be considered and
included in the qualification program.

6.3.6 Margin

Margin is the difference between the most severe plant conditions
that are postulated for specific equipment and the conditions
used for qualification.

| The qualification of Class lE equipment shall include documented
provision that adequate margin has been applied. Methods of
including margin shall be the following:

(1) increasing the levels of testing

i (2) increasing the number of test cycles

(3) increasing test duration'

<

[P-214(b)/2 Rev. 5
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I. ( ,) 6.3.6 Margin (continued)

(4) increasing the number of stress reversals in analysis

(5) increasing or decreasing (e.g. voltage) service
conditions to provide more severe conditions.

.

Unless otherwise specified, all the environmental conditions
provided in the Buyer's equipment technical specification do not
include margin. The Seller shall determine and justify what A
margin must be added to allow for variations in production 1/5\
process, for inaccuracies in the test equipment and for errors
associated with defining satisfactory performance. In lieu of
margins justified by the Seller, the following shall be
applied:

(1) Temperature: +15'F (8'C). When qualification testing
is conducted under saturated steam conditions, the
temperature margin shall be such that test pressure
will not exceed saturated steam pressure corresponding
to peak service temperature by more than 10 psi.
The temperature to which equipment is qualified, when
exposed to the simulated accident environment, should
be defined by thermocouple readings on or as close as
practical to the surface of the component being quali-
fied.ktp)

(2) Pressure: + 10 percent of gauge, but not more than' ' '

10 psi

(3) Radiation: + 10 percent.

(4) Voltage: + 10 percent of rated value unless otherwise
s pe ci fied .-

(5) Frequency: + 5 percent of rated value unless otherwise
specified.

(6) Time: The equipment technical specification defines
the time period for which the equipment will be required
to perform its safety function into the DBE. Equipment
required to perform its safety function within a short
time period into the event (i.e. less than 10 hours)
is required to remain functional in the DBE environment
for a period of at least I hour longer than the time
shown in the equipment technical specification. For
all other equipment, a 10 percent time margin shall be
used.

6.3.7 Disposition of the Tested Materials

Seller shall state the ultimate disposition of the
('

S) materials subjected to tests and any associated costs.q,
Rev. 5T-214(b)/2
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Analysis when the Seller6.4^

Analysis alone is not acceptable, however,f test and analysis, ad for Buyer's reviewelects qualification by a combination oI
i

complete justification shall be subm ttehase becoming final,

and approval prior to conditions of purcand shall include a detailed descript on o
f the analytical

i

luated on the basis_ process.
i n submitted in support

The adequacy of these methods will be evaof the quality and detail of the informat ofunction and location
,

ipment
of the assumptions made and the specificThese methods are most suitable for equl size of the equipment

i!.

where testing is precluded by the phys caof the equipment.
It is required that, when these methods areital components of the

being qualified. employed, some partial type tests on vf these methods.
equipment be provided in support o be applicable to the
The qualification and analysis shall d shall be in step-

specific equipment and its application, anby-step form so that the reasoning and compu
tations may be

:

easily followed.'

Previous Qualification of the same design6.5
h se may submit copies ofi

Sellers who have previously tested dev cesf requalifying the device.as those to be supplied for this purc a loyed procedures which
'

the previous qualification in lieu o his specification, andThe previous qualification must have emp
are consistent with the requirements of tmental levels which

'

must have subjected the device to env ronrequired by this specifi-
i

equal or exceed in every aspect thosethe test data to the suppliedi

Applicability of. by the Seller.
; equipment shall be certified

f cation.

| Equipment Similarity
i ilar design has been previously quali-tion data in lieu6.5.1

_ here equipment of a s mfled, the Seller may submit previous qualificaIn cases where minor differences
,

| W
ental conditions

'
|

of requalifying the equipment. i

exist between the previous qualificat oin the equipment design, service and env ronm
i n and the equipment

of results of the previous
i

technical specification, extrapolat on
' qualification must be justified.

such justification shall contain as a minimum:
*

t

2 h

Identification of dif ferences in
'

1),

Equipment designa) Service conditions
Environmental conditionsb)

c)
I Rev . 3
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its justification.
Basis for extrapolation and

2)

I !
ACCEPTANCE CRITERIA performance requirements

,'This shall
All equipment shall meet itsecification. of criteria such

i.

as specified in the technical spinclude, but not be limited to cons
iderationI 7.1

A with design, Q3 as the following: in accordancecharacteristics, ;

The equipment must operate to interrupt its '

intent without loss of performanceability of a circuit breakerthe ability of an(1)
its state or main-

load under transient conditions orinstrumentation device to mainta n
e.g. the

a disturbance that mighti

ditions stated ini

tain pressure boundary dur ngbe expected during the service con
the procurement document. with the

in accordanceor erroneous outputs
The equipment must operate h n the required accuracy.
design intent without spuriousor output variations greater t accordance with the(2)

kage into sealed
The equipment must operate in adesign intent without moisture lea

|

(3)
the Seller shallenclosures.

If the above criteria cannoti n during the DBE and postibe clearly
be met,

identify and define any degradat oThe Seller shall list and descrposal or report section titled'( 7.2
xt

ce Criteria."
' '

DBE conditions.
any such degradation in the pro" Exceptions" and subtitled " Acceptan

Failure Criteria established before testing. s

stitute a failure to qualify.the qualification test proces ,|7.3
The failure criteria shall be

j

Should a failure occur duringthis does not necessarily conwas random, infant
random failuresfailure|

It must be determined if theor an end-of-life failure.
True However, any'

i n during the test shallmortality, ion do not impact qualified life.|

by definitfailure to perform a Class 1E funct oiting and the justification for
'

'

or the
eptable to the Buyerbe reported to the Buyer in wr

continuing the test must be accwill not be accepted.of failure, the Sellerhich
; . qualification

t schedule for the component wIf such component re-d as the cause
If end-of-life is establishe
failed if such replacement is feasit shall be considered that theshall recommend a replacemen ible.

placement is not feasible, thenf life. d,

equipment has reached end-o -lacement schedule is implementeded.'

If an appropriate component repof the equipment is not degra|
,

(~ ) the qualified life
( Rev. 3
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Failure Criteria (continued) f failure, the( 73
If infant mortality is established as the cause o with

Seller shall establish a test and inspection program, ipment
documentation, to prevent this failure mode in the equ
being supplied.

DOCUMENTATION_

8.

Proposal Statement of Compliance
i

tion, with the8.1
The Seller shall provide a statement of certif caill be in com-

proposal, thet the equipment to be furnished wpliance with all of the requirements of this speclification and the
ification.

The statement shall include the method of quaproposed qualification program delineating the steps (similar to Figure 1)
to establish

A flow chart b itted.

and maintain qualification.of the proposed qualification procedure shall be su mposal section
Exceptions, where taken, shall be listed in the prof justification
titled " Exceptions" with a detailed statement oIn the absence of such a list
for alternate procedures for each. l is based on
the Seller shall agree that the Seller's proposa
strict conformance to these specifications.

Previous Qualification8.1.1 ifications state'

Where Seller's published standard equipment spect l conditions at
that the equipment is suitable for environmen a documents
least as severe as those called for by the procurementb it the certified
accompanying this specification, Seller shall su md specification is
test or analytical data on which his publishe
based.

Conformance to Requirements
t of IEEE 323- A8.1.2

! QS
The Buyer requires conformance to the requiremen s1974 and NUREG-0588 December 1979 and applicable daug

hter
the right to

standards listed in Section 6.3.5 and reservesfor conformance.

evaluate and approve qualification programsUnsatisfactory or incomplete responses may be gro
unds for

rejection of bids. f changes and additions

Also, the Buyer will estimate the number oto the submitted programs that will be necesThis information will be used in evaluat-
sary to satisfactorily

qualify the equipment.
ing bids for lowest costs. h possibility of
The Buyer requests the Seller to investigate t ests with other
sharing each approved qualification program's coif it is not a shared program, the Seller mus

t notify

Buyers.
the Buyer.Q( Rev . 5N_/

P-214(b)/2 - 15 -
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|

() 8.2 ' Specific Information Required in the Proposal

The following information shall be submitted with the
proposal. The information will be used to evaluate bidders.
1.

~
The Seller must identify the qualified life of
equipment. The Seller shall also identify the
equipment maintenance, i.e. replacement of
components required to reach the equipment qualified,

life. The total cost of parts necessary to reach
qualified life, and an estimate of manhours to

A4 perform the required maintenance are also required.
'

,

2. The Seller shall identify the ultimate disposition
; of the tested equipment and any associated costs.

3. If the Seller proposes to perform qualification by
means other than testing alone, a complete descrip-i-

tion and justification shall be submitted to the
Buyer for review and approval.

4. The Seller shall investigate the possibility of
sharing each approved qualification program cost

'

with other Buyers. The results of this investi-
( gation should be reported to the Buyer.

( ) 8.3 Engineering Documentation

8.3.1 -Qualification Program and Procedure
.

Before the purchase order award, the Seller shall submit to the
Buyer a description of the method (s) of Qualification (section
5.1) that he intends to use. The Buyer reserves the right to

'
reject the bid ' if this method is unacceptable.

After purchase order award, the Seller shall submit his
qualification program and procedures for Buyer's review and
approval before qualification. The Seller shall document the
procedure in a report. Sufficient detail shall be used to

! demonstrate the adequacy of the selected method. The report
| sha11' demonstrate that the requirements of this specification

will be met. As applicable, the report shall consist of, but
not be limited to:

8.3.1.1 Buyer's Purchase order number and item number
(as applicable).

8.3.1.2 A listing of all Class lE equipment or devices
being supplied by the Seller on the purchase order.

/~

'O P214(b)2 16 Rev. 4
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.

;p Identification number and name of each equipmentfication
or device being qualified and of the method of quali8.3.1.3'

selected.
The following detail shall be included, as applicable:8.3.1.4

Test facility identification..

(1)

Test plan, equipment performance specification andincluding identification of the specific(2)
Justifica-objective (s)to be demonstrated by the test.

tion shall be provided to show that the test sequencefeature (s)
is the most severe for the item being tested.

Description of analytical method used, and analysis
! (3) data including all extrapolations.

Identification of critical components and materials(4)'

subject to aging or wear.
Specified tolerance of critical components and materials.(5)
A recommended preventive maintenance program that
will provide assurance that the qualified life of thet (6)
proposed equipment will equal or exceed the life ofj

( the reference equipment.
|

Report Index listing the page on which each of the
h 8.3.1.5above listed items may be found./

j
Environmental Qualification Data Report8.4

Qualification data for each safety-related equipment device type
;

| shall be provided to the Buyer for engineering review and approvalThis documentation
prior to the shipment of the equipment.shall be in the form of a report and shall include but no

t be

limited to the following:
Purchase order number and item number.8.4.1
A listing of all Class lE equipment or devices includingh

manufacturer model number being supplied by the Seller on t e8.4.2

purchase order.
Identification number and name of each equipment or device

being qualified and of the method used for qualification.8.4.3

The following detail shall be furnished, as applicable:8.4.3.1
Test or operational facility identification.(1)

Rev. 3
17
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'

8.4 Environmental Qualification Data Report (continued)

(.
(2) Test plan and objective (s) including identification of

'

the specific feature (s) to be demonstrated by the test.

(3) Test results (for each test) giving:

- (a) Equipment tested including description and
performance specification.

(b) Description of test facility (test set-up)
and instrumentation including calibration records
reference.

(c) Test procedures.

(d) Test data and accuracy.

(e) Inspection results.

(f) Qualified life

(g) Summary, conclusions and recommendations.

8.4.4 Description of analytical method used, and analysis data
including all extrapolations.

(. 8.4.5 Identification of critical components and materials
subject to aging or wear.

8.4.6 Specified tolerances of critical components and materials.;

8.4.7 Seller's Environmental Data Report shall include a
certification that the equipment meets the requirements. This
certification shall be signed and dated by Seller's authorized
company officer.

jf(|8.4.8 Report Index listing the page on which each of
the above listed items may be found.'

|

|
i

I

P214(b)2 18 Rev. 3
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7-m INDEX TOt

GENERAL PROJECT REQUIREMENTS ,

6

FOR

- DESIGN ASSESSMENT AND QUALIFICATION

OF

SEISMIC CATEGORY I EQUIPMENT AND EQUIPMENT SUPPORTS

AND HVAC/ ELECTRICAL SUPPORT REASSESSMENT [3h
FOR

SEISMIC AND HYDRODYNAMIC LOADS

1.0 Scope

2.0 Equipment Classification

3.0 Equipment Location

4.0 Dynamic Loads and General Design Criteria7-s
''# 5.0 Load Combinations and Allowable Stresses

6.0 Qualification Methods

7.0 Dynamic Analysis

8.0 Testing

9.0 Combined Analysis and Testing

10.0 Evidence of Compliance

11.0 Certification of Compliance
;

! Appendix A Qualification Summary of Equipment (SQRT)

Appendix B Response Spectra for OBE and SSE/DBE

Appendix C Response Spectra of Primary Containment
Structure

Appendix D Response Spectra of Reactor Building and
Control Room Structure

Appendix E Required Response Spectra of Primary
Containment for load combinations of seismic4

N- and hydrodynamic loads
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01. Appendix F Required Response Spectra of Reactor and
Control Room Structure for load combina-

-

tions of Seismic and hydrodynapic loads,,

Appendix G Required Response Spectra of Primary
'

i

,3 ,/ _,
' Containment Structure and Adjacent

structure for HVAC/ Electrical support |
reassessment.

;

130TE: The applicable RESPOf1SE SPECTRA _, Load Combinations and |'

Acceptance Criteria are included with the Material !

Requisition or Technical Specification covering that item. .

e
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,( GENERAL PROJECT REQUIREMENTS

FOR .

5

DESIGN ASSESSMENT AND QUALIFICX~ TION

OF:_

SEISMIC CATEGORY I EQUIPMENT AND EQUIPMENT SUPPORTS

FOR

SEISMIC AND HYDRODYNAMIC LOADS

1.0 SCOPE

1.1 General

This Specification covers design assessment and
qualification of seismic Category I equipment,
equipment supports and systems for seismic and
hydrodynamic loads by analysis and/or testing for
the Limerick Generating Station Units 1 and 2 in
accordance with methods and procedures specified
herein. Wherever the word " equipment" occurs, it

'[~T shall include equipment, equipment supports,
(ms/ equipment anchorages, and systems furnished by the

Seller.

1.2 Work Included

1.2.1 Submitting at the time of the bid proposal
an outline of all methods, policies, and
procedures to be employed to assure compliance
with the seismic and hydrodynamic requirements
as defined herein.

1.2.2 Furnishing of all labor, material, equipment,
supervision, and the performance of allt

operations and incidentals necessary for
dynamic analysis, design, and/or testing of
the equipment as required herein.

1.2.3 Furnishing of calculations and/or dynamic
test data for the equipment as required
herein.

1.2.4 Furnishing the interface reactions due to all
required load combinations at the support points
where the Seller's items are supported.

156/1 -1-;
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r^x 1.3 Work Not Included
n('') Furnishing of calculations or test data to insure\

the adequacy of equipment supports provided.by
I

the Buyer.

1.4 Definitions
_

Seismic Category I Equipment: Equipment that is
essential to emergency reactor shutdown, or other-
wise is essential in preventing significant release
of radioactive material to the environment or is
necessary to keep the plant in safe shutdown
condition.

Safe Shutdown Earthquake (SSE)/ Design Basis
Earthquake (DBE): The earthquake which is based
upon an evaluation of the maximum earthquake
potential. It is that earthquake which produces
the maximum vibratory ground motion for which Category
I structures, systems and components are designed
to remain functional.

Operating Basis Earthquake (OBE): That earthquake
which could reasonably be expected to affect the
plant site during the operating life of the plant;
it is that earthquake which produces the vibratory-w

'I I ground motion for which those features of the nuclear
''# power plant necessary for continued operation without

undue risk to the health and safety of the public
are designed to remain functional.

Response Spectrum: A plot of the maximum responses
of single-degree-of-freedom linear systems of
different natural frequencies of given damping
values subject to the same specified base motion.

Floor Response Spectrum: The response spectrum of
a floor motion. There are, in general, response
spectra for two perpendicular horizontal directions
and one vertical direction.

|

Required Response Spectrum (RRS): The response
spectrum of a motion for which a piece of equipment
or system is required to be qualified. This motion
is that defined at the equipment support.

Test Response Spectrum (TRS): The response spectrum
of the test input motion.

|

Uncracked Property: Structural properties are
calculated based on gross area of concrete and steel.

-156/1 -2-
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Cracked Property: Structural properties are calculated,O based on area of steel, and concrete with tensile
' crack to the neutral axis.

iDynamic Degree-of-Freedom: Coordinates for which
accelerations are considered in the equations of motion.

7 Narrow Band Response Spectrum (NBRS): A response
spectrum which has.a high peak caused by existence
of a large amount of harmonic motion at some
frequency, usually caused in floor spectra by the
response of a building in one of its modes. Narrow

.

band response spectra shall be designated as such
by the Buyer on the spectra furnished by the Buyer'

to the Seller.
-

Natural Frequency: The frequency at which a body
i vibrates freely, without the application of

external forces in one of its natural modes.

'
Natural Mode: One of the characteristic shapes of a
a body in which the free vibration at all points
describes a synchronous motion.

Floor Acceleration: The acceleration of a particular
building floor (or equipment mounting) resulting

- from a given motion applied to the building.

Zero Period Acceleration: The maximum floor accele-
ration can be obtained from the floor response spectrum,

; as the acceleration at high frequencies (in excess of
33 Hz. for seismic loads and 100 Hz. for hydrodynamic

4

load).
;

Ground Acceleration: The acceleration of the ground
resulting from a seismic event. The maximum ground
acceleration can be obtained from the ground response'

spectrum as the acceleration at frequencies greater
than 33 Hz.

Malfunction: The loss of capability to initiate or
sustain a required function or the initiation of
undesired spurious action.

Sine Beat: A continuous sinusoid of one frequency,
amplitude modulated by a sinusoid of a lower frequency.

Transfer function: A complex function of frequency
which represents the transmissibility of a system
between the output motion at a given point and
the input motion.

( 156/1 -3-
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Device: Any single piece of equipment mounted,

, (( -) either singly or in a group with other devices,
on a larger equipment unit or support.s

Assembly: Two or more devices sharing a cof. mon
mounting, or supporting structure.

- 1.5 References

1.5.1 " General Project Requirements for seicmic
Design and Analysis of Equipment and
Equipment Supports for the Limerick
Generating Station Units 1 and 2".
Specification 8031-G-14.

1.5.2 " Seismic Qualification - Philosophy and
Methods" by C. W. Roberts and G. D. Shipway.
Journal of the Power Division, Proc. of ASCE,
Vol. 102, No. P01, Jan. 1976 pp. 113-120.

2.0 EOUIPMENT CLASSIFICATION

All plant equipment is classified as either Seismic Category
' I or Non-Seismic Category I. The equipment technical

specification will designate the classification of specific
equipment.

3.0 EQUIPMENT LOCATION*

Equipment are located within the several buildings which
comprise the Limerick Generating Station. The Response
Spectra corresponding to the equipment location are issued
with the equipment technical specification.

4.0 DYNAMIC LOADS AND GENERAL DESIGN CRITERIA

All equipment under this specification shall withstand
dynamic loads resulting from (a) Seismic Loads and (b)
Hydrodynamic Loads in addition to all other applicable
loads. The method of combination of these dynamic loads
and acceptance criteria are provided in the equipment

,

technical specification. The functions of the equipment'

instrumentation and controls or other parts, which are
necessary for the functional requirements of the equipment
shall not be impaired when these dynamic loads are applied

,

simultaneously in accordance with the applicable load'

l combinations. The functional requirements of the
equipment are stated in the equipment technical specification.

i
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4.1 Seismic Loads

*() Seismic Category I equipment shall withstande

support motion caused by " Operating Basis Earthquake"
(OBE) and the " Safe Shutdown Earthquake" (SSE).

i

The Seller shall be responsible for assuring that the
equipment is designed for the following conditions:

-

(a) To remain functional so that a safe and
orderly shutdown of the plant can be
achieved and maintained during and after
experiencing an SSE which has been preceded
by 5 OBE's.

(b) To remain operational and to perform its fun-
tions as required for the continued operation
of the plant during and after experiencing
an Operating Basis Earthquake (OBE).

The functional requirements of the equipment during
and after SSE or OBE are stated as above unless other-wise stated in the equipment technical specification.

Qualification (testing and/or analysis) shall be done
for required load combinations specified in the equipment
specification for both the OBE and SSE.

4.2 Hydrodynamic Loads# ()
The equipment and equipment supports shall withstand
dynamic loads associated with Main Steam Safety Relief
Valve (MSRV) discharge thermo-hydrodynamic phenomena and
Loss-of-Coolant Accident (LOCA) hydrodynamic phenomena in
addition to seismic and all other applicable loads accor-
ding to load combinations given in the equipment technical
specification.

4.2.1 Loads Due to MSRV Actuation
'

i

Loads due to MSRV actuation are considered as [1''a normal operating condition loading. Response

spectra due to symmetric and asymmetric MSRV
discharge loads shall be considered in the;

|
l equipment assessment.

4.2.2 Loads Due to LOCA Related Loads

LOCA induced loads on the containment structure
are characterized by loads associated with pool-

!

l

<-156/1 -5-
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swell, condensation oscillation and chagging
g loads as well as long term LOCA loads. Re--m

, (_j sponse spectra due to all these conditions
shall be considered in the equipmen,t qualifi-i,

6
cations.

The above hydrodynamic loads are developed in the
suppression pool of the containment structure;
however, all structures that are in contact with the-

containment structure at the foundation or any other
level will also be affected by these loads.
The appropriate response spectra for seisnic and
hydrodynamic loads for the subject equipment are
contained in the equipment technical specification.

5.0 LOAD COMBINATIONS AND ALLOWABLE STRESSES

All Seismic Category I equipment shall be designed for the
loads and load combinations given in the equipment technical
specifications and Appendix E and F of Specification 8031-G-19. g

For all load combinations involving dynamic loads, the effect
of both horizontal and vertical dynamic loads shall be consi-
dered as arising from simultaneous excitation in all three
principal directions and combined as specified for the par-
ticular method of qualification.

Stress and deformations due to the combined loads shall be() within the limits specified in the equipment technical specifi -
The stresses and deformations due to the maximumcations.

effect of the combined loads shall remain within such limitsthat the requirenents of Section 4.0 regarding the dynamic
loads and the functional requirements of the equipment as
specified in the technical specification are met.

6.0 QUALIFICATION METHODS

In the absence of more specific directions in the equipment
technical specification, the Seller shall prove the adequacy
of the design of the equipment by one of the following methods:

. (a) Dynamic analysis (Section 7.0)

(b) Testing under simulated conditions. (Section 8.0)

(c) Combination of testing and analysis. (Section 9.0)

The choice shall be based on the practicality of the method
for the function, type, size, shape, and complexity of the
equipment and the reliability of the qualification. .

-6--156/1
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The Seller shall justify the selection of the' ~g
method of qualification. The Seller may elect toqj consult with the Buyer with respect to setting up ae

qualification program. ,

1

7.0 DYNAMIC ANALYSIS

7.1 Methods and Procedures-

The dynamic analysis of various equipment can be
classified into three cases according to the relative
rigidity of the equipment based on the magnitude of
first natural frequency as below.

(a) Structurally simple equipment - that
equipment which can be adequately represented
by a single-degree-of-freedom system.

(b) Structurally rigid equipment - that equipment
whose fundamental frequency is:

(i) greater than 33 Hz for the consideration
of seismic loads.

(ii) greater than 100 Hz for the consideration
of hydrodynamic loads.

(c) Structurally Complex equipment - that equipment()'

which cannot be classified as structurally
simple or structurally rigid.

When the equipment is structurally simple or rigid
in one direction but complex in the other, each
direction may be classified separately to determine
the dynamic loads.

7.1.1 Response Spectrum Analysis

The appropriate response spectra for
specific equipment tre issued with the .

equipment specification for OBE, SSE, and
; hydrodynamic loads. Response spectra are

based upon the dynamic analyses of the
supporting structure and represent the
dynamic response of a single-degree-of

! freedom system at a particular location
within the structure. Response spectra
plotted in terms of acceleration versus

A -7-'156/1( *
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frequency, correspond to various locations
within the buildings and are identified
with respect to the points noted on the8

\- mathematical model for each direction of
vibration to be considered. This pay
include the vertical as well as both the
N-S and E-W horizontal directions. In
addition, each response spectrum corresponds
to a particular damping ratio, i.e., the

-

ratio of damping of the single-degree-of-
freedom system to critical damping.

7.1.1.1 Structurally Simple Equipment

For equipment which is structurally
simple the dynamic loading (either
seismic or hydrodynamic) shall
consist of a static load correspond-
ing to the equipment weight times
the acceleration selected from the
appropriate response spectrum.

The acceleration selected shall
correspond to the equipment's natural
frequency, if the equipment's natural
frequency is determined by calculation.
If the equipment's natural frequency
is not known, the acceleration

. O'
selected shall correspond to the
maximum value of the response spectrum.'

7.1.1.2 Structurally Rigid Equipment

For equipment which is structurally
rigid the seismic load shall consist
of a static load corresponding to the
equipment weight times the acceleration
at 33 Hz, selected from the appropriate

|
response spectrum and the hydrodynamic
loading shall consist of a static load

,

| corresponding to the equipment weight
! times the acceleration at 100 Hz.,

selected from the appropriate response
spectrum.

!
|
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7.1.1.3 Structurally Complex Equipment
7-

i
s (a) For the purposes of analysis of

structurally complex equipment,
the equipment may be idealized by
any mathematical model which
adequately predicts the dynamic
properties of the equipment. The-

model shall be adequate to define
the dynamic behavior of the
equipment within the frequency
range of interest. The mass and
stiffness of both equipment
appendages and supports shall be
considered in the mathematical
model of the equipment. All
properties shall reflect the
in-service operating conditions i

as closely as possible. The
frequencies and mode shapes shall
be determined. The effects of
vibrations of the equipment in
all three global directions shall
be considered.

(b) The sloshing effect of any
contained liquids shall be

' included.

(c) The spectral acceleration per
mode shall be obtained from the
appropriate response spectrum.
In determining the spectral
acceleration from the response
spectra, the value chosen shall
be the largest value on the curve
when the frequency in question is
varied by +10%.

(

(d) Dynamic response in terms of
inertia forces, shears, moments,
stresses, and deflections shall
be determined for response to

i
1

i
.

bl56/1 _9_
s_:

._. .



or=u ma uun vua. .,
_

- . - . .. . - - . . . . _

Revision 1'

(- dynamic excitation in each of

f Q] the global directions for each
' mode. The results of the

individual modes shall be
combined by the square root of
the sum of the squares method
except the following procedure

~ shall be used for closely spaced
modes: for modes which have
frequencies which do not differ
by more than 10% of the lower
frequency, the responses of
these modes shall be combined
by the sum of the absolute
values method before combining
with other modes by the square
root of the sum of the squares
method.

(e) In the particular case where
there is more than one equipment
frequency located within the
frequency range of widened narrow
band response spectrum, the
floor spectrum curve is to be
applied in accordance with the
criterion described below. This- s

'',) is based on the fact that the
actual structural resonant
frequency can possibly assume
only one single value at one time,
anywhere within the frequency
range defined by fj + lk fj, but |/1
not a range of values..

Consequently, only one, and not
all of these equipment modes
can be in resonant response at
one time, with a magnitude
indicated by the peak spectral
value.

I The criterion is illustrated by
the following example:

Let there be three equipment
frequencies, (fe)1, (fe)2, and
(fe)3, that are within the
frequency range of u spectral

|
peak on the floor spectrum curve

l shown in Figure 7-1 (page 22).
Following the reasoning previously

r-i-156/1 - 10 -
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l, (s / given, this spectrum curve is not
to be used directly to obtain
the modal accelerations, e.g.,

and A , but is to belAy, Ap, 3
used according to one of the three
possible ways indicated by

~ Figures 7-1(b) to (d). The one
that produces the largest total
response shall be used for design.

7.1.1.4 Static Coefficient Analysis

This is an alternative method of anal-
ysis which is acceptable for verifying
structural integrity of frame type
structures such as members physically
similar to beams and columns that can
be respresented by a simple model. No
determination of natural frequencies is
made but, rather, the response of the
equipment is assumed to be the peak of
the response spectrum at damping values
as per Section 7.1.1.6. This response
is then multiplied by a static coeffi-
cient of 1.5 to take into account the
effects of both multifrequency excitation

(~S,-) and multimode response. For equipment
having configuration other than a frame-
type structure, justification should be
provided for use of a static coefficient.
In this analysis, the dynamic forces
on each component of the equipment
are obtained by multiplying the values
of the mass and the acceleration. The
resulting force should be distributed

j over the component in a manner propor-
tional to its mass distribution. The|

| stress analysis may then be performed
in a normal manner.

7.1.1.5 Three Components of Dynamic Motions

The response such as internal forces,
l

stresses and deformations at any point
from the three principal orthogonal
directions of the dynamic loads shall
be combined as follows:

The response value used shall be the
maximum value obtained by adding the
response due to vertical earthquake

|

P-156/1 - 11 -
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with the larger value of the responses dueto one of the horizontal earthquakes by theJ Q() absolute sum method.,,

For the other dynamic loads the resp'onsei
h

value shall be obtained by combining t e
response due to three orthogonal directionsf

of an individual load by the square root o
the sum of the squares method. *

-

When responses are obtained by using RRS
based on combination of seismic and hydro-the response value shall be
dynamic loads,obtained by combining the response due to/(\adding
three orthogonal directions by (i) i with
the response due to vertical direct on

"~'
e

the larger value of the responses due to on
of the horizontal directions by the absolutecombining the responses
sum method and (ii)by the square root of the sum of the squaresand |
method and considering the larger of (i)
(ii).

Appropriate Damping Values7.1.1.6

Unless otherwise approved by the buyer thefollowing damping values shall be used for
fT the design assessment:
N- I Load Combinations involving OBE but - 1/2%'

(a) loads.not hydrodynamic

Load Combinations involving SSE but - 1/2%(b) not hydrodynamic loads.

- 2%
Load Combinations involving hydro

f
-

seismic and(c) dynamic loads, or
hydrodynamic loads.

The response spectra will be attached tothe material requisition or the equipment

.

specification.

If the Seller has evidence (such as testthat the actual damping value of theis different than that specified byresults) idence

the Buyer, the Seller may submit the evand request the Buyer's approval to use a
equipment

different damping value.
I
l

("%
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7.1.2 Time History Analysis

Ci '

}~s/
This analysis shall be done by an applicable numerical
integration technique. The dynamic input shall be

- the time history motion at the equipment support
location (s). If a time history analysis is hecessary,
the Seller shall request the Buyer to furnish the
time history at the required locations. Frequency

~ variation in the structure and equipment shall be
considered by varying the time step of the time history
by a percentage which accounts for the broadening of
the response spectrum plus 10%.

7.1.3 Non-Linear Systems

If a non-linear analysis is necessary, a request for
permission to perform such an analysis shall be made
by the Seller to the Buyer and procedure for the
analysis shall be submitted to the Buyer for approval
prior to the performance of such an analysis.

7.2 Equipment-Piping Interaction Effects

The interaction between the equipment and the attached
piping can be significant under dynamic loadings.
To determine the ef fect of the equipment on the piping

(~^ the Seller shall furnish the mathematical model(s) of
the equipment as described in Section 7.1. The funda-
mental frequency of the equipment shall be furnished

,

with the model.
The model shall include structural members at each piping
connection of significance so that the stiffnesses of
all six degrees-of-freedom at the pipe connection are
described. The stiffness and mass matrices of the
mathematical model shall also be included.

7.3 Nozzle Loads from Buyer Supplied Piping

In some cases piping furnished by the Buyer may attach
to the equipment (such as pumps, tanks, heat exchangers,
etc.) furnished by the Seller. The equipment shall be
designed to withstand the loads imposed upon it by the
attached piping. These loads shall be supplied by the
Buyer.

8.0 TESTING

8.1 General Criteria
In lieu of performing dynamic analysis, dynamic adequacy
may be established by providing dynamic test or previous

da ta which demon-
I'' dynamic environmental (performance)

-13-hI P-156/1
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strates that the equipment meets the dynamic design
[ ('TV' criteria as described in Section 4.0 of this specifi-

cation. Such data shall conform to one of the following:
i

(a) Performance data of equipment which, under the
specified conditions, has been subjected to equal

_
or greater dynamic loads than those to be
experienced under the specified dynamic conditions.

(b) Test data from previously tested comparable equipment
which, under similar conditions, has been subjected
to equal or greater dynamic loads than those
specified.

(c) Actual testing of equipment in operating conditions
simulating as closely as possible the actual
installation, the required loadings and load
combinations.

The sequence of testing is (i) as specified in Section 4.0 ,e$g

followed by (ii) the most severe case of Section 5.0. -

In general, triaxial input motions shall be simultaneously
used in all three principal directions. Alternatively,
a series of biaxial or uniaxial tests may be used to
simulate simultaneous input in all three principal
directions.,

The minimum time duration for each condition and direction
shall be 20 seconds, and, in no case, less than required
to produce desired amplification. The equipment selected
for testing shall be typical of the manufacturers minimum
minimum quality control program. Test equipment specimens
shall not be released for installation unless it can be
demonstrated that equipment to be installed in the plant
has not had its useful life diminished below the require-
ments needed to insure safe functioning of the plant.

8.2 Acceptable Test Methods

The continuous sinusoidal test, sine beat test, or
decaying sinusoidal test superimposed on random motion,
is acceptable when the applicable floor acceleration
spectrum is a narrow band response spectrum. Otherwise,

random motion test (or equivalent) with broad frequency
content shall be used. See Section 8.7 for test
acceptability.

- 14 -56/1
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8.3 Mounting
)

The equipment to be tested shall be mounted in a manner's

that simulates the actual service mounting., The ,

orientations of the equipment during the tett shall be
documented. The method of mounting the equipment to the
vibration generator shall be documented and shall
include a description of any interposing fixtures. Thea
effects of such fixtures must be evaluated if they are
only used during qualification and not for in-service
mounting.

8.4 Monitoring

sufficient monitoring equipment shall be used to
evaluate the performance of the equipment before,
during, and after the test. Additional instrumentation

' may be required by the Buyer on equipment assemblies,

for the purpose of determining transfer function.
In addition, enough vibration monitoring equipment
shall be provided at the location which simulates
the base of the equipment mount to allow determination
of the magnitude, frequency and/or time history of
the applied motion depending on the type of test.

8.5 Assembly Testing

) Assemblies may be tested in an inoperative mode with
actual or simulated devices installed. The dynamic
properties of the devices shall be simulated with
sufficient accuracy to yield the same dynamic proper-
ties for the assembly with the actual devices
installed. Assembly testing shall meet all the
requirements for testing stated in this Section 8.0.

8.6 Device Testing
.

Devices shall be tested in an operational mode to
levels at least as high as the levels dictated by
service requirements. Devices may be tested either
by itself on a shaking table, or as part of an
assembly test.

If the device is tested by itself, the shaker table
motion for the test shall be determined in one of!

( the two following ways:

(a) Direct monitoring of the device support motion
in an assembly test in which the assembly support
motions satisfy all of the requirements previous-
ly stated in this Section 8.0.

156/1 - 15 -
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(b) Determination of the assembly transfer function
for the device support location and application

,. of this transfer to an assembly support motions
which satisfies all the requirements for a test
motion previously stated in this secti4n 8.0.

8.7 Test Acceptability
.

With the appropriate test method selected in accordance
with Section 8.2, the equipment can be qualified if
the test response spectra (TRS) envelopes the required
response spectra (RRS) attached with the equipment
technical specification, for the appropriate damping
values (see Section 7.1.1.6). The maximum acceleration
of the shake table motion should be at least equal to
the zero period acceleration (ZPA) of the RRS.

8.8 Post Test Inspection

The tested item shall be thoroughly inspected for any
damage sustained during testing. A detailed descrip-
tion of damage and repair, accompanied by illustra-
tions, and/or replacement shall be included in the
test report.

8.9 Equipment Malfunction (

h'J
If the equipment fails or malfunctions or will not
operate during or after the test, the Seller shall
redesign the system and resubmit to the Buyer drawings
and data for approval. A new test shall be conducted
on the redesigned equipment to show compliance with
the specification at no additional expense to the
Buyer. The Seller shall resubmit the test program
to the Buyer for approval prior to retesting, if the
testing program is altered.

9.0 COMBINED ANALYSIS AND TESTING
|

There are several instances where the qualification of
equipment by analysis alone or testing alone, may not be
practical or adequate because of its size, or its complex-
ity, or large number of similar configurations. In these

|

|
instances a combination of analysis and testing could be

'

more practical. The following are general approaches:

{
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r~s (a) An analysis could be conducted on the overall
( ( ,) assembly to determine its stress level and the

transmissibility of motion from the base of the
equipment to the critical components. The critical
components would be removed from the assembly and
subjected to a simulation of the environment on a
test table.

_

(b) Testing methods may be used to aid in the formu-
lation of the mathematical model for any piece of
equipment. Mode shapes and frequencies may be
determined experimentally and incorporated into a
mathematical model of the equipment. The model and
subsequent analysis shall meet all the requirements
of Section 7.0.

For those equipment which have already been qualified for
seismic loads, the combined analysis and testing approach
can be used for qualifying the equipment for combined
seismic and hydrodynamic loads. In such cases, the Seller
shall submit a procedure to the Buyer for approval prior
to adopting such a procedure.

10.0 EVIDENCE OF COMPLIANCE

The documentation for the seismic and hydrodynamic load
qualification of equipment shall demonstrate in detail
that the equipment meets its performance requirements when,.

'

subjected to the seismic and hydrodynamic loads for which
it is to be qualified. The evidence that the equipment
satisfies the requirements of this specification is subject
to review by the Buyer prior to fabrication of the equipment
or prior to shipment of standard off-the-shelf items. The
Seller shall submit the Qualification Summary of Equipmnent
(SQRT) indicated in Appendix "A" with the qualification
report. The evidence of compliance shall be in agreement
with the following formats:

10.1 Analysis Qualification Report

The report for equipment qualified by analysis shall
be presented in a step-by-step form which is readily

[
auditable by persons skilled in such analysis.

(a) Description

A general description of the equipment shall be
given with drawings, figures and photoaraphs as
necessary. The information shall include a
description of how the equipment functions during
operations.

( 6/1 - 17 -4
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3 (b) Design Criteria

k The design criteria shall be documented, stating
allowables and referencing applicable codes.
The deformation limits required to keeb the
equipment functional shall also be stated where
applicable. -

-

(c) Loading Conditions -

The specific loads and load combinations used in
the analysis and the design of the equipment
shall be stated.

(d) Mathematical Model

This section shall summarize the mathematical
model, assumptions and properties. A justifica-
tion shall be provided for any damping values
used in the analysis that are different from
those in Section 7.1.1.6. If the equipment is
supported at two or more locations, a statement
shall be made indicating how the effect of the
differential support displacements is considered.

(e) Computer Programs

' !( ) A description of all computer programs used in
the analysis shall be provided, together with
the program capabilities, its name and source.

(f) Analysis Techniques

The report shall state the techniques used to
analyze the mathematical model of the equipment,
and shall show calculations.

(g) Analysis Results

This section of the report shall summarize the
individual loadings considered and also the

- combined results. A listing of potential failure
modes considered in the analysis shall also be
included in this section.

|

The applicable design response spectra, time
histories, or maximum 'g' levels shall be identi-
fied for all three major directions, (two hori-
zontal and one vertical). If modal analysis is
used, mode shapes, frequencies and modal responses
shall be presented.

6/1 - 18 -
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r- (h) Summary of the Analysis
< . Q)'- This section shall summarize why the equipment

is acceptable, based on comparison or predicted
responses and allowables. The calculated de-
formations which may affect equipment functions
shall be compared to values which would cause

- malfunction. The section shall also include a
summary and a conclusion with reference to the
analysis where information for the conclusions
can be reviewed.

10.2 T1st Oualification Report
The report for equipment qualified by testing shall
be presented in a step-by-step form which is readily
auditable by persons skilled in the review of such
reports.

(a) Description

A general description of the equipment shall be
given with drawings, figures and photographs as
necessary. The information shall include a
description of how the equipment functions during
operation.

'() (b) Design Criteria

The design criteria shall be documented, showing
allowables and referencing applicable codes. The
deformation limits required to keep the equipment
functiona: shall also be stated where applicable.

(c) Loading Conditions

{ The specific loads and load combinations used in
the qualification of the equipment shall be
documented. If any of the loadings and load com-

, binations of the equipment specification are not'

used, a justification shall be provided. The
applicable design response spectra, time histories,
or maximum 'g' levels shall be identified for all
three major equipment directions (two horizontal
and one vertical).

,

:

(d) Test Facility

The report shall include a description of the test
facility which conducted the test and/or prepared
the test report. It shall include the name and
the location of the facility.,

|
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(e) Equipment Mounting
-_s

'k v The mounting of the equipment on the vibration
machine shall be described. This should include
photographs. i

(f) Equipment Location and Orientation
' The equipment location and orientation relative

to the forcing functions (response spectra, time
histories, etc.) shall be described.

(g) Classification

Non-Seismic Category I devices and parts in
Seismic Category I assemblies shall be identified
by the Seller.

(h) Operational Settings

The operational settings (or range of settings)
for adjustable type devices shall be described.
Tests for different settings shall also be
described.

(i) Monitoring System

The report shall include a full description ofi '

- the monitoring system used during the test,
including the location, type, calibration, etc.
of all monitoring devices (accelerometers, strain
gages, etc.).

(j) Test Method

The report shall include a canplete description
and justification of the test method used to
qualify the equipment, including excitation
durations, vibrational amplitudes, etc. , as
specified in Section 8.0.

(k) Test Data

The test data shall include calibration histories
of the test equipment, photographs of the equip-
ment during testing , test reponse spectra and
other relevant data from the test.

A -156/1 - 20 -
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(1) Results and Conclusions

! The results and conclusions from the test shall
be briefly summarized. The results shall be
compared with performance requirementsifor the
equipment.

10.3 Combined Analysis / Test Report
.

The report for combined analysis / test qualification
of equipment shall meet all of the applicable re-
quirements of Sections 10.1 and 10.2. The report
shall be presented in a step-by-step form which is
readily auditable by persons skilled in the review
of such reports.

11.0 CERTIFICATION OF COMPLIANCE

All test data, design calculations, data, and certifications
submitted shall be signed and approved for compliance to
the specification under the seal of the registered profes-
sional engineer in the State of Pennsylvania or the
state in which the equipment was manufactured prior to
final acceptance.

'O
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Figure 7-1 Diagrams Illustrating the Use of Floor
Spectrum Curve When More Than One Equipment

| Frequency is Within the Widened Spectral Peak'
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