SARGENT & LUNDY
ENGINEERS
= 53 EAST MONRDE STReEY
CHICAGO, ILLINO!S 60602
TELEPHONE 312.-2698-2000

February 18, 1981
P:oject No. 4130-00
The Cincinnati Gas & Electric Company
Wm. H. Zimmer Nuclear Power Staticn-Unit 1

Cable Tray Loading Design Criteria

U. S. Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Attn: Mr. Paul Barrett
Gentlemen:

Enclcsed, please find a copy of Sargent & Lundy's Electrical
Drafting Standard, EDSB-126, Rev. 10/5/79; pages 2-43 throucgh
2-48 of Sargent & Lundy's Electrical Installation Specification
H-2173; and pages 8.3-29, 8.3-30 and 8.3-65 of the Wm. H. Zimmer
FSAR,

The above documents are being sent to you at your regaest to aid
tne Region III office in understanding the tray loading criteria
and the meaning of design index numbers. The basic design index
of 1.00 means that the cables assigned to that particular review-
ing point tray section gives a fill, if stacked diametrically,
which will egual 40% of the depth of the tray. In reality, a 40%
£ill of the cross-section area of the tray is, in fact, a design
index of 1.25, as the computer program works on a diameter squared
basis rather than a pi x r4 on a cross-section of the cable.
Therefore, to stay within the maximum fill of 50% as noted in
Section 8.3.3.1.3 of the FSAR, we keep all power trays below a
design index of 1.5625 which meets this criteria. 1In extreme
cases, instrument trays or controlled cable trays are allowed to
fill to 60% as noted in the FSAR, however, this would be a design
index of 1.875 and we do not have any tray sections approaching
this gquantity of fill.
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Theoretically, it would be possible with a regimented lay to
£fi11 a tray to a design index of 2.5 and still be below the
top of the tray. This is not a good practice, however,
particularly in the case of power cables as a regimented lay
concentrates the cables and does not allow the air movement
through the cable groupings as a random lay will.

If you have any further &uestions regarding the above, please
do not hesitate in contacting me.

Yours very truly,

W ¥ COTrA
R. E. Cotta
Senior Electrical Project Engineer
PEC:wg
In duplicate
gnclosures
Copies:

E. A. Borgmann (3)
J. D. Flynn (1)
RFS/R. J. Pruski (1)
L. J. Szumski (1)

COPY
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O e A EV.
PROCEDURE sses ) REV.D
TITLE: SAFETY ANALYSIS REPORTS (PSAR's AND FSAR's) ~ - % % “1i7o =i
1.0 PURPOSE "“.. +  cmes’ ' 7.0 4ites
3' This procedure describes the quality assurance requi.rements for the preparation and
* release of those chapters/sections of the safety analysis report, both preliminary and
final, assigned to Sargent & Lundy. .
- Pme e e o e e e s e s e s
2.0 DEFINITIONS ' : . S L
2.1 See the Glossary for the following definitions AP T _ :
A. Commentor '
2.2 The fdllowing definition is aﬁplicablé odly to this pr’o.cedﬁré:‘ - “ - |
B ‘-iésp:)ﬁs-ible Er.mgil.weer - A pe;:;c;r; res;;ohsib.le for or;é or more of the following
) . functionss _ L L. e s e Dl e e e
Preparation of input for and resolution of comments on a section’of a safety
= analysis report. e ‘ ' s 'A\B\o) -
SO
Providing specific input to amendments to a safety aqa__ly,s._is’report.
Revising, when required, the safety analysis report. \s\)fv :
e e s A g S ety Lo wron - N R S TS e
3.0 PREPARATION, COMMENT AND RELEASE ; @(%\\\9 &
Rl e e
3| External Division of Responsibility @V

A.l The Project Manager shall initiate the preparation of S&L's portion of the safety

= - analysis report by directing the Licensing Project Engineer to prepare the
external division of responsibility. ; ;
The external division of responsibility is a listing of the chapters/sections of the

- = safety analysis report and the organization (Client, S&L, Vendor, etc.) that has
responsibility for the preparation of each chapter/section.

T L T e - . - - - -

- . [ -
P i i e faw W ow - -

A.2  The Licensing Project Engineer shall prepare an external division of responsibility

-+ of the chapters/sections of the safety analysis report and shall designate the
organization (Client, S&L, Vendor, etc.) that is responsible for the preparation of

~ - each chapter/section of the safety analysis report. WS SRR Y T TR

A.3 Each page -of the external division of responsibility shall have, as a minimum, the
following information:

—— @ . S wmme - Ve e S e — . — sy

- -—- - - - - . i e e w—

Document identification

" Project identification
Revision identification (The first page shall also include the revision date)

Page identification o o b B e A
Identification of the final or total number of pages in the document

Page 2 of 7
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TITLE:

PROCEDURE . FUTET L REV, S

DESIGN CRITERIA .

1.0 PURPOSE :,"

2.0

3.0

.

This procedure describes the qualny assurance requxrcments for the preparanon, review
and approx al of desxgn criteria. : :

SRR S '

DEFlNlTlONS

2.1

'

See the Glossary for the follemg defmmonr

'

. s
‘AT . Approver i it «\\@1\:\

~.B.  Design Criteria gt o L .
C.  Preparer . ,\@'\\\ ]

\\\,

D. Resolution of Comments

E. Reviewer \_)\\@\5\

PREPARATION REVIEW AND APPROVAL

A.d

If the preparatxon of design criteria involves more than one department, the
Project Director or Project Manager shall desgxnatc which department shall have
primary responsibility for the preparation, review and approval of the design
criteria.

A.2 The PrOJect Manager shall schedule the preparation of desxgn criteria per ‘the

project design criteria status report (see QA Procedure GQ-3.12).

A.3 The Project Manager or Senior Project Engineer or Project Engineer or Division

Bl

Head shall assign a preparer and reviewer for each design criteria.

The Preparer shall prepare the design criteria based on the “ffective issues of

“applicable regulations, codes, S&L and industry standards and other input supplied

by the interfacing departments, as required. Figure 3.0.B.1 may be used for the
outlme in preparing the design criteria. '

Applncable design inputs or requirements, such as design bases, regulatory
requirements, codes and standards, used for the development of the design
criteria, shall be referenced in the design criteria, Codes, standards and
regulatory requirements referenced shall include the apphcable issue and/or
_addenda, .. A gl

Any applicable regulatory requirements or design bases as specified in the license
application (PSAR) at the time a design criteria is prepared or revised shall be
incorporated into the dcsngn Criteria.

The following mlormat:on shall appcar on the first page ol all desngn criteria:

Page 2 of 7
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QUALITY ASSURANCE . lsAnseur&wnnv” |

ENGINEDRS PROCEDUREGQ- 3.15
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Y | “ aa . . ’ » - -se N .

TITLE: ~ APPROVED PROCEDURAL DEVIATIONS iy s 00ty o SRR
TR g & AN SR P R =

__This procedure describes the quality assurance requirements for the identification and
approval of a deviation from the requirements of an S&L quality assurance procedure or
_project instruc*ion on a project. 5 S0

- . w T . L Seae e Vi it o
po { . ’ o Ny 8 -

2.0 DEFINITIONS % .2 :  _ W P ORI S

3.0 IDENTIFICATION AND APPROVAL

"~ Al To initiate the request for approval of >

2.1 Approved Procedural Deviation - A deviation from the specific requirements of an
: S&L quality assurance procedure or project instruction which 1) meets the
: requirements of the S&L Quality Assurance Program, 2) adequately specifies all

quality procedural requirements and 3) has been approved by authorized project
- and quality assurance personnel. Unapproved procedural deviations are noncon-

formances.
’

- - o e -

= - ’ > e

ey

Jproposed procedural deviation, the

o

/

~

Requestor shall complete the following it¢éms on Form GQ-3.15.1, Procedural
Deviation: N XY
- N
Client g
o v B § . L oy ik
Project number . ' & O L0
- .m + cew o oo . - - .'@4 .,._ . ot g N .I.";- '.; .‘c:. . —:v-—'
Station and unit ) \@ ] i g 1 -

-

File No.
A description of the proposed procedural deviation, including the reasons for
= the deviation ' L : = . -

List the documents affected by the deviation

The S&L quality assurance procedure or project instruction and the‘quali'ty"
assurance requiremernits that are involved in the procedural deviation _,

"o o . - =

Form GQ-3.15.2 shall be used if additional space is required for the desc‘ri‘p.ti'on of
the deviation. e T ’ . :

The Requestor shall sign Form GQ-3.15.1 and forward it to the Project Manager.

- e o me R R E L L N N v ket h- -

Page 2 of 5
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Porm GQ-2.01.3

~ GENERAL - n e
- QUALITY ASSURANCE * ¢ SARGE“T&-NNUVH PROCEDURE GQ- 3.1

e JAaNGINERAS

1|

“TA2

B.3

* requestor, ©' ' -

Engineers affected by ine deviation. S U B o

. PROCEDURE .. - I, bitou i

The Project Ménager shall review the proposed procedural deviation to determine
whether or not the deviation is required and to consider the affect the deviation
will have on the conduct of the project. Any comments shall be resolved with the

ot ‘ . P T
- . be s C

After reviewing the proposed procedural deviation, the Project Manager shall

determine which Senior Project Engineers are affected by the deviation. If the
Electrical or Structural engineering disciplines are not affected by the deviation
the Project Manager shall insert the words "not applicable® (N/A) in the
appropriate Reviewed by space on Form GQ-3.15.1. The Project Manager shall
forward copies of the proposed procedural deviation to those Senior Project

R4 g, !

‘The Senfof Electrical Project Engineer and/or the Senior Sfrbctural Prbject

Engineer shall each review the proposed procedural deviation for its adequacy and
acceptability within his area of responsibility and forward comments to the
Project Manager. "3 3

The Project Manager shall resolve the comments with the appropriate Senior:_
Project Engineer and shall forward the procedural deviation form to the Quality

Assurance Coordinator. - «‘% A

The Quality Assurance Coordinator shall review/_}ﬁ_\e_'fdescription of the proposed
procedural deviation to assure that it does nqﬁqoﬁﬂict with the S&L Quality
Assurance Program and to determine that the 'quality assurance requirements
specified are adequate. The procedural deviation shall not diminish the integrity

" of the S&L Quality Assurance Program. Q’ﬁ};‘éomments shall be forwarded to the
. , N o - e ar® .

B4

C.l

. . viewers and return it to the Project Manager.

C.2

Project Manager. '

NS\ 3 . z
The Project Manager shall resolvgﬁs_\é comments with the Quality Assurance
Coordinator and redraft the description of the procedural deviation accordingly.
If the content is altered, the Senior Project Engineers shall review the redraft.

With all comments resolved, the Project Manager shall forward the master copy
of the procedural deviation to the Senior Project Engincers and the Quality
Assurance Coordinator. : ; L R by ;

The Senior Electrical Project Engineer, and/or Senior Structural Project Engincer
and Quality Assurance Coordinator shall sign the procedural deviation as re-

‘. Larn A -
.-

The Project Manager shall assign a number to the procedural deviation, sign as
approver and distribute copies to the individuals involved in the activities covered
by the deviation, including the Quality Assurance Coordinator. At the time of
distribution, a copy of the approved procedural deviation shall be forwarded to the

. Quality Assurance Records Section for microfilming in accordance with QA

Procedure GQ-17.02.

Page 3 of 5
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PROCEDURE

4.0

The Project Manager shall maintain a record of all deviations issued for the
project. This record shall include the deviation number and the quality assurance
procedure or project instruction involved for each deviation. Each page of the
record shall be identified by a page number, with at least the first page also

identified by the project name and number.
e KN
yallk Th . : s - . L - : 5 ~\Q{\l
REVISION . , o A
Not applicable, i i e 1o s ¥ «\ég T
REFERENCES ', . ... Y s
S&L QA Program, Section 03. ﬁ\%\ ‘
brrot it S R e ey v b .;"\Q\Q'\\\\b
S&L QA Procedure GQ-17.02. S
‘\)\;, )

NRC's 10CFR 50 - Appendix B.

NRC's Regulatory Guide 1.28, "Quality Assurance Program Requirements (Design and
Construction)." : : s Sl

NRC's Regulatory Guide 1.64, "Quality Assurance Requirements for the Design of
Nuclear Power Plants."

ANSI/ASME N&3.2, "Quality Assurance Program Requiremer ts for Nuclear Facilities."

ANSI N§5.2.11, "Quality Assurance Requifements for the Design of Nuclear Power

' Plants."

6.0

FLOW CHART . -

S

Figdr.: 6.0 is the flow chart for Approved Procedural Dcviati'ons.

P.;gc b0f 5




GENERAL ,—————

v

PROCEDURE kil B it
Approval for Proposed
. Procceuul Deviation uy
OUTIUT DOCUMENTS REQUTRED ™ Completing Porm GQ-3.15.1
XEY FORM NO, TITLE
pO-3.15.1
R (J? 15.2) Proposed Procedural Deviation A
»O-] 15.1 P
8 L15.2) Approved Procedural Deviation
A2 Review to Determine if Proposed
Deviation e Requiced & Determine
L. vhich Senfor Project Engineerws affected
B Review and Comment on the Adequacy
SENE, SEPE Wiehin Thelr Area of Resjponsibiliny
B2 Rasolve Comments
T .
DEFINITIONS ‘A.." A
———— . ‘v ¥
&3
™R © Peeject Mansger 5.3 ] Deviation Dues Mot contiicy wieh o&rid
QAC = Quality Assurance Coordinator OAC OA Program and QA Requirements ~\> .
QARS = Quallity Assurance Records Section Are Adequate : o
R -  HRequestor f__‘)\
SEPE =~ Senior Electrical Project Engineer
SSPE =~ Senior Structural Project Engineer R4 Setelve Camants oad "‘“"J
o Procedural Deviations \J
- e.1 Signatures of Reviewers
>
-

»

SEPE, 8SPE, QAC

A Sign as Approver, Malntain Record

s “f all Deviations four the Project

Porm O0-2.01.8

Including all other individuals
affected by the deviation

FIGURE 6.0 - PLOW CHART FOR APPROVED PROCEDURAL DEVIATIONS Page 5 of 3
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SARGENT & LUNDY
ENGINEERS H-2173

. CHICAGO

to the extent that either may perform the required function
regardless of the state of operation or failure of the other.

Safety Class Structures. Structures designed to protect Class

1E equipment against the effects of the design basis events.

NOTE: For the purpose of this document, separate safety
class structures can be separate rooms in the same
building. The rooms can share a common wall.

.

Separztion Distance. Space without interpesing structures,A
equipment, or materials that could aid in the propagation
of fire or that could disable the Class 1lE system.

General Separation Criteria:

Methods of Separation: The separation of circuits and equip-
ment shall be achieved by safety class structures, distance,
or barriers, or any combination thereof.

Compatibility With Mechanical System: The separation of Class
1E circuits and equipment shall be such that the required
independence will not be compromised by the failure of
mechanical systems served by the Class 1E systems. For
exanple, Class 1E circuits shall be routed or protected such
thact failure of related mechanical equipment of one redundant
system cannot disable Class 1lE circuits or equipment essential
to the operation of the other redundant system(s).

Specific Separation Criteria:

Non-Missile Areas: The minimum separation distance between
redundant Class 1E cable trays or between Class 1lE trays and
Class 1E conduits of a redundant division, shall be 3 feet
horizontally and 5 feet vertically. Conduits assigned to
different Class 1E divicions may have a minimum separation of
1 inch. Conduits of two different safety divisiors may not
occupy a common hanger. Where separation cannot be maintained,
Constructor may proceed with work but must notify Sargent &
Lundy of the actual clearances involved for required design
action.

Supp. 7, 01-12-81

Supp.4
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dl.3

SARGENT & LUNDY

ENGINEERS
CHICAGO H-2173

Supp. 7, 01-12-81

Channelized RPS (orange) circuits are essential but are not Engi-
neered Safety Feature cables. Conduits containing sensor channel
Al1/Bl cables should not be supported on a common hanger with con-
duits containing sensor channel A2/B2 cables. Conduits containing
cables of the four actuation groups Gl, G2, G3 and G4 (to Hydraulie
modules) may be commonly supported. "Orange" raceway may be sup-
ported by a common hanger with Yellow, Blue or Green divisional
raceway.

In general plant areas where the 3 ft, horizontal and S5 ft. vertical
separation between redundant divisional trays, or conduit and trays
cannot be met, qualified fire barriers shall be inctalled. Husky
Products, Inc. have developed two piece panels with intumescent
material as described and tested per Husky Products Engineering
Report No. 77-7-FP-1, certified August 22, 1977. These panels or
tray covers are acceptable as fire barriers as defined in 202.33bl.
When barriers are required due to insufficient space separation,
tray covers on the lower tray are acceptable as fire barriers. In _
cases of crossovers, these tray covers should extend 18 inches
either side of the extremities of the upper tray.

Where redundant division conduit cross parallel to or below a cable
tray, one (1) inch air space provides acceptable separation. Where
conduite cross above the tray, a single ventilated baffle protective
cover, Husky Iroducts, Inc. qualified in test report, 77-71-FpP-1,
applies provided:

The air space between cover and conduit is at least one (1) inch.
The tray cover extends at least 18 inches beyond the conduit.
Locations and sizes of fire barriers will be indicated on a series of

electrical cable tray drawings which will have an FB suffix. This work
will be done at such time that basic issue of EI drawings is complete.

2-44
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SARGENT & LUNDY
ENGINEERS H-2173
. CHICAGO Supp. 7, 01-12-81

Missile Area: Redundant Class lE conduits and cable trays
shall have a minimum separation of 20 feet. Where this
separation cannot be maintained, Constructor may proceed
with work, keeping the maximum separation possible, but must
notify Sargent & Lundy of the actual clearances involved for
required design action.

High Energy Pipe Areas: High energy pipe lines are those lines
which have an operating pressure excecding 275 psi for more
than 1 percent of plant operation. Redundant Class 1lE conduits
and/or cable trays shall have a minimum separation of 20 feet
when cne is less than 20 feet from a high energy pipe. Class
1E conduits or cable trays shall maintain a minimum separation
of 20 feet to high energy pipes which are in piping systems

in divisions redundant to the conduits or cable trays. The

20 fcet separation does not apply to pipe and conduit or tray
of the same division. Where 20 feet separation cannot be main-
tained, Constructor may proceed with work, keeping the maximum
separation possible, but must notify Sargent & Lundy of the
distances involved for r-~uired design action.

Fire Hazard Areas: Redundant Class 1E circuits shall not be
routed through fire hazard areas. 1If this type of rcuting
cannot be avoided, only one of the two redundant circuits may
be run in conduit through this area.

Special Circumstances: Any special circumstances not ccvered
by the above descriptions or not indicated on the electrical
conduit drawings shall be brought to the attention of the
Consultant Engineer for resolution.

Segregation Codes:
The following coding system has been established to identify
cables, and the raceways with which they are associated, for

separation purposes.

Cable Tray and Conduit Segregation Codes:
Power Control Inst.

(ESF Yellow 1YP 1YC R § ¢
(ESF Blue 1BP 1BC ~ 1BK
(ESF Green. 1GP 1GC 1CK

Non-Essential Tray White 1WP 1WC 1WK

lon-Essential
Junction Box

White . NSP NSC NSK

2-45
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SARGENT & LUNDY

ENGINEERS H-2173

CHICAGO

Supp. 7, 01-12-81

Power Control Inst. Supp.4
Reactor (RPS Channel Al - AlC AlK
Protection (RPS Channel A2 - A2C A2K
Systen (RPS Channel Bl - B1C B1K
Inputs (RPS Channel B2 - B2C B2K
Reactor (RPS Group Gl - G1C -
Protection (RPS Gropp G2 - G2C - -
System (RPS Group G3 - G3C -
Outputs (RPS Group G4 - G4C -
Reactor (RPS Trip Logics Al1&A2 - - NAK
Protection (RPS Trip Logics Al&Bl - - NBK
System (RPS Trip Logics A2&B2 - - NCK
Trip Logics (RPS Trip Logics B1&B2 - - NDK L
e2. Cable Segregation'Codes:
ESF and RPS Cables Identical to ESF&RPS Tray Codes Above
Non-Essential Cables in Non-Essential
Trays Identical to Non-Ess. Tray Codes Above
Non-Essential Cables in ESF Yellow
Trays 11P 11C 11K
Non-Essential Cables in ESF Blue Trays 12P 12C 12K
Non-Essential Cables in ESF Green Trays 13P° 13C 13K
Non-Essential Cables in Non-Ess.
Junction Boxes but no trays NSP NSC NSK
ESF and RPS Cables shall be run in their own trays or conduits enly.
A Non-Essential Cable may be run in Non-Essential or ESF Trays, but shal
not occupy more than one ESF division tray system. ‘
\ .
‘NS - No Seg. check made by CIS3. Non-Essential Cables not in any tray.
- (NOTE: This is not a division, but an identification for computer
. programming convenience.)
el. Segregation Check Truth Table: Segregation check determines whether the
cable segregation code is identical to the tray segregation code or should - .| _
follow the follewing truth table:
Tray o
Codes 1YP 1BP 1GP ¢ 1BC 1GC  1YK 1BK 1K NSP NSC RSK
Cable l
Codes ’ B
11P 1 0 0 0 0 0 0 0 0 1 0 0
12pP 0 1 0 0 0 0 0 0 0 1 0 0
\
2-46 ' Supp.7
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SARGENT & LUNDY
ENGINEERS H~-2173

CHICAGO ! Supp. 7,.01—12-81

. -l S . ~ Supp.6
Essential locally mounted safety related instruments installed by the
electrical contractor shall be provided with color coded plastic tags
identifying the separation division of the instrument.
The separation divisions for the safety related instruments are shown
on the Piping and Instrumentation Diagram (P&ID) and the Control and
Instrumentation Detail (C&ID) drawings and should be the same as that
of the cable(s) associated with an instrument. '
The color code for the tags shall be as follows: ~
Separation ) . Tag Tag :
Division Color Inscription
ESS-1 ¢ Yellow ———
ESS-2 Blue o
ESS-3 Green ——
RPS-Al ~ Orange Al*
RPS-A2 Orange A2%
RPS-B1 Orange B1*
RPS-32 : Orange B2*
*Black characters on orange field.
Tags shall be 1-7/16" X 2-1/8" in size. The alpﬁa-numeric identifica-
tion number of the instrument will be embossed on the tag with 3/16"
high black characters. Tags will be secured to instruments with nyloa
cable ties in such a manner that the tag will remain with the instru-
ment if the instrument is removed from Iits installed location.
N
S
RS
, ~.
2-48 Supp.?
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The Cincinnati Gas & Electric Company
Wm. H. Zimmer Nuclecar Power Station-Cnit 1

T — ———————

Cable Tray Leoading Design Criteria

S. Nuclcar Regulatery Commission
Rooscvelt Reoad

Glen Ellyn, [llinois 60137

ttn: Mr. Paul Barreott

Gentlemen:

Enclosed, please find a copy of Sargcnt & Lundy's Electriecal
Drafting Standard, EDSB-126, Rev. 10/5/79; Pages 2-43 through
2-48 of Sargent & Lundy's Electrical [nstallation Specification

H-2173; and pages 8.3-29, 8.2-30 and 2.3-65 of the wm. H. Zimmer
FSAR.

The above documents are being sent te you at your request to aid
the Region III office in understanding the tray loading criteria
and the mcaning of design index numbers. The basic desian index
of 1.00 mcans that the cables assicned to that particular review-
ing point tray section gives a fill, if stackoed dianmctrically,
which will cqual 40% of the depth of the tray. In rcality, a 40%
£111 of the cross-section arca of the tray is, in fact, a design
index of 1.25, as the computer program works on a diamoter squared
basis rathoer than a pi x r?2 on a cross-scction of tho cable.
<5 Therefore, to stay within the maximum fill of SO0% as noted in
Section 8.3.3.1.3 of the FSAR, we keep all power trays below a
(\‘ design index of 1.5625 which meets this criteria. In extreome
cascs, instrument trays orjcontrolled cable trays are allowed ta
fill to 60% as noted in the FSAR, however, this would be a design

index of 1.875 and we do not have any tray sections approaching
this quantity of [ill,

IR
AP A ]
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top of the tray. This is not a good practice, however,
particularly in the case of power cables as a regimented lay
concentrates the cables and does not allow the air movement
through the cable groupings as a random lay will.

I1f you have any further yuestions regarding the above, please
do not hesitate in contacting me.

REC:wg

In duplizate
Enclosurcs

Copics:

E. A. Borgmann (2)
J. D. Flynn (1)
RFS/R. J. Pruski (1)
L. J. Szumski (1}

e L ST T L S I

Yours very truly,

-
-~ - o -

P /f’ ,/,QJC;.
,lf e “{'"_'0‘
R. E. Cotta
Scrnior Electrical Project Engincer
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1X-3330 :
IX-3330 TECHNIQUE FOR RADIOGRAPHIC
EXAMINATION OF WELDED
JOINTS
”
IX-3331 Preparation of Weld Surfaces

Welds 1o be radiographed shall have the weld
ripples or weld surface irregularities, on both the
inside and outside, removed by any suiiable
mechanical process to such a degree that the resulting
radiographic image due to any irregularities cannot
mask or be confused with the image of any
unacceptable discontinuity.

.

Required  Sensitivity of Radiographic
Technique

IN-3332

Radiography shall be performed with a technique
which will have sufficient sensitivity 1o indicate the
features in 1X-33345 of a penetrameter of the
thickness specified for the thickness of the weld
being examined)\as shown in Table 1X-3325-1 or

IX-3325-2. .lhtlu . ~ueld r?,'n;orce,,\?frf
%dfgfgi in MNE-443y,
IX-3333 Radiographic Technique for Small-

Diameter Butt Welds

In the case of small-diameter butt welds, such
as nozzle attachments, piping and appurtenances,
where the source is on the outside and the film is on
the opposite outside surface, only that portion of the
weld adjacent 1o the film and readable on the film
shall be considered 1o have been examined and the
penetrameter thickness shall be based on the single-
wall thickness,Single wall radiography shall be used
when practical. e ludin
IX-3334

Use of Penctrameters 1o Check

Radiographic Technique

As a check on the radiographic technique
employed, penetrameters, as herein descr* ed, shall
be used as stipulated in the following subparagraphs
1o determine whether the juiremcnls are being

mel. PR 5

IX-3334.1 Evaluation of Radiographic Quality. The

radiographic quality shall be evaluated by the image -

of a properly located penetrameter,_~

IN-3334.2 Location of Penctramcter. A standard
source-side penetrameter of the thickness shown in

SECTION 11l - APPENDIX 1X

b

1X:3334 5(a)

Table 1X-3325.1 or IX-3325.2 shall be placed on
the side nearest the radiation source. Where it is
impractical 10 do this, a film-side penctrameter shall
be placed on the film side of the Joint, its thickness
shall conform 10 Table 1X-3325.1 and a lead letter
“f™ at least as high as the identification numbers
placed adjacent 1o the penctrameter,

IX-3334.3 Number of Penciramcters to be Used.
Except as required in IX-3334.5(b). one penetrameter
shall be used for each exposure, 10 be placed so that
the plane of the penctramteter is normal 1o the
radiation beam. Each penetrameter shall represent
an area of essentially uniform radiographic density
as judged by density comparison strips. or a
densitometer. If the film density through the
diagnostic area varies by more than minus 15 or
Plus 30 percent from the density through the
penetrameter, then an additional penetrameter is
required for the exceptional area or areas. If the
requirements of 1X-33345 are met by two
penetramelers, one penetrameler appearing in the
lightes. area of a film and the other in the darkest,
the intervening densities on the film shall be
considered acceptable. .I’Ljs_not necessary that these
additional penetrameters be normal to the radiation
source at their locations. The film.density_through
the weld metal shall be 20 minimum for single
viewing, and 2.6 minimum for composite viewing of
double film exposures, each film of 3a.composite set
to have a minimum density of 1.3,

—_— sl

T — — —— ——

Placrmcnt of Penctrameters. The

penetrameter shall be placed adjacent to the weld
 seam except in instances when the weld metal is not

vwild reinforument radiographically similar to the base material or the
45 dafrned i VB- 4400 .

geometric configuration makes it impractical, in
which case. the pencirameter may be placed over
the weld metal. The shim thickness shall be selected
so that the total thickness being radiographed under
the penetrameter is the same as the total weld
thickness. and backing strip if used and not removed.

IN-3334.5 TImages Which Shall Appear on
Radiographs,

(@) Except as permittec in IX-3335.3 and in Table
1X-3325.2 the images of the identifying numbers, the
penetrameter outline and of the 2T hole are all
essential indexes of image quality on the radiograph,
and they shall appear on the radiograph: except that
for penetrameters S, 7. and 10, either the 2T hole or

520
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TO: MR. A.E. ROTHENBERG DATE: August 2€,
FROM: E.C. PANDORF
SUBJECT: WM. B. ZIMMER NUCLEAR PCWER STATION

QUALITY ASSURANCE AUDIT
W.0. 57300-857, JC3 E-55¢Q

v ot a8

at M.W. Kei’c £ Comrany, Willlarmsport, renrs;
on AugLS\. 2y ..9 3 D" . H.u‘l. Sc! nwiers,

Attached is 2 recext of a2 Quality Assurs

This audit was performed to evaluate the Quality
Assurance program of M.W. Kellogg as a vendor of essential
components on Fhase II Piping.

In compliance with AEC requirements, this report
is to be reviewed and initialed by persons having responsi-
bility in the area being audited. .

Please review this report, initial the report,
and forward to the next recipient,

The completely initialed report will be returned
to the QA&S Section and retained in the Quality Assurance

Records,
g/@/ 44%14?4,/ - ¥
J | A U!-'NOW‘
Erclosure R
cc: KEI - Site Document Center :ll}—l<3ﬂ:¥
FEY )
N, B y St
\1C(% M?”")
Gl ’{_/h,-'.'.
ST
’ '\-l‘l-lf‘*” : !'.'tI"
[ F.0.:0. l

THE CINCINNATI GAS & ELECTRIC COMPANY + The Union Light, Heot ond Power Compony




August 17, 1973

Subject: Phase II Piping Fabrication
Quality Assurance Audit of M. w Kellogg
Williamsport, Pennsylvania

On August 15 and 16, a Quality Assurance Audit of the
Williamsport, Pennsylvania facilities of M. W. Kellozg was coné:
The purpose of this audit was to assure that the implermentation
their Quality Control Program was consistent with the manual sub
mitted by M. W. Kellogg. Prior to conducting this audit, the
Quality Assurance Procram of . W. Kellogcs was reviewed by Cincinnzs -
Gas & Electric and also the Quality Control group of Sarcent &
Various corments were cenerazed S the two orcanizazicns
was subnmitted to Xellocg for clarification. ~he e were five iters
unéer consicdera+icn and Kellozg answered these cuestions to the
satisfacticn of both CG&E ané S&lL. If suture revisions are necessary
to comply with AEC reguirements, M. W, Kellogcg has indicated thas
they will supplement their procran to our satisfacticn., The Qualisy
Assurance Manual submitted by Kellogg was basically generated to
comply with Section #3 of the ASME code. In order to comply with
10CFR50, individual supplements to the manual are prepared in accord-
ance with reguirements for each preject site and request frcm the
subject licensee.

Attached is a check list titled, "Evaluation of Vendor Quality
Assurance Program". The check list is generally self-explanatory,
however, there are individual items which require clarification.
Item #2-7, concerning the Quality Control Procedures, should be
clarified to indicate that there is a program specific to ASME,
Section #3 and a separate Quality Control Program which is appli-
cable to Section 1 and Section 8. The Section &3 program will
include those supplements to the manual required by regulatory or
owner requests. Items #8-5 and 48-6, concerning Acceptance
Processing and Withholding Stamps, is not applicable since a
tagging system is used rather than a stamp system. Item £10-3,
concerning In-Process Inspections, is implemented by the use of a
Shop Traveler. The shop traveler is always reviewed by the Quality
Assurance Group prior to its implementation. Item 417-4 and 17-5,
concerns Documentation, and Kellogg was agreeable to supply
documentation in accordance with our requirements. If this docu-
mentation, reference in these two items concerns material that they
receive, the documentation is always available upon receipt of the

item shipped. ATT N
| AT

-9

The internal audits performed by M. W. Kellogg of their own |[[U!l
Quality Assurance Program were reviewed. The audits reflected Mt D A7
that there were certain deficiencies and corrective action was KX

recommended. In most cases, the corrective action was that the !lHIO
Quality Assurance Manual required it and therefore, - an appropriata o

letter was submitted to the division responsible for the deficiendg
One audit indicated that various shop travelers had not been
approved by Quality Assurance. t was recommended that an item be




included in the inspection requirements, that no work will be
started until an inspector verified that Quality Assurance had
reviewed the shop traveler. This required adding an additional
check off on the shop traveler and Kellogg acreed that this would
eliminate the possibility of shop travelers being implemented
without appropriate review.

The control of weld rod was reviewed and the procedure was
pProperly implemented and included adeguate controls. During the
review of the weld roé conirol, %h2 acczntance ani reld =ag

procecures were also reviewed anéd were found to bhe adequatély
irgle~ented., In adjiticn to the tagging sroceldirs, &4 GaErincing
Systenm was established which did rot necessarily indicats thas
the material had been rejected, but that a cdeficiency existed

which required dispositien.

The records on welders including approved procedurss,
qualifications and performance were reviewed with the plant weld
engineer. The records were neat, adeguate and demonstrated good
control of such items. Individual performance records and
requalification cn a three month basis, when recuired, were
included with this documentation. Alsoc, records of calibraticn
of all welding machines were reviewed. During the tour of the
plant facilities, various welding machines were reviewed to see
if calibration labels were attached. The calibration tag
attached to each machine indicates only a date of calibration. It
was requested that evidence of the person performing the calibra-
tion should also be included on the machine. Kellogg's present
procedure requires that for all other equipment and that which is
sent to a foreign source for calibration, the person performing
the calibration signs the record which is attached to the equip-
ment. Kellogg feels that their present procedure is adequate and
they indicated that the AEC had previously accepted the procedure
applied to welding and magna-flux machines.

The procedure for identifying materials received and trans-
ferring the necessary information to smaller size pieces which are
generated from the piece shipped was reviewed. The purchase order
issued for material purchased by M. W. Kellogg requires that all
material be marked with the purchase order and item number assigned
by M. W. Kellogg. The purchase order and item are stamped on each
piece of equipment by the supplier and as smaller picces are made,
this purchase order number and item are transferred by M. W. Kellogg
to the subsequent piece. Our project will be assigned a consecutive
set of purchase order numbers. Documentation, which is of a
repetitive nature, that is, applies to more than one piece within
Several spool pieces will be sent to us for review upon receipt of
the material. All documentation of stock type material will be
filed by this same purchase order and item number. If there is
stock material purchased by M. W. Kellogg for .iore than one project
it will reflect the purchase order and item number. All documenta-
tion will reflect the purchase order number and item number, and




can be filed by piece number if one of a kind or separately by
purchase order nurber. This system provides adequate means of
tracing the documentation for all parts and corponents of a systen.

As indicated cn the attached checlk sheet, -
approxirately 350 total employees at the ' .llia-s

total includes Accounting, Management, Superwvision

nurber of perscnnel assicned to Quali4y Assurance

30. All inspection regorts directly o Quality 3 4

manager of the Qualisy xssuzance Sscticn has :e TR e

Kellogg approximately 30 years, most of which time hzs zssn sgans
in Quality Control. Two other Quality Assurance Inginssrs have a
corbined sarvice of 25 yvears. These personnel dsmonstrazai a
superior rating concerring the M. W. Xellozg Quality Assurance
Program. Their attitude was one of ceonscientious, with 4he
realizaticn that any of the cdeficiencies whiech cculd result witiain

the program would be a direct reflection on themselves and the
program which they have established ané for which they are
responsible.

In conclusion, M. W. Kellogg has been auditeé by many other
utilities and the AEC. As a result of these audits, refinement
of their procedures has resulted in a very acceptable program.
The audit conducted on the 15th and 16th of August similarly
demonstrated the implementation of a satisfactory Quality Assurance
program and it is recommended that their Quality Assurance Program
be accepted relative to the award of the Phase II Piping Fabrication
contract.



T CINCINNATI CAS & EILCTRIC COMPANY

EVALUATION OF VENDOR QUALITY ALSURANCE PROGIAM

Vendor's Name M. W. Kellogg Co. Report No,

Address williamsport, Penn. - Report Date

'

Date of Visit B8-15-73 Telephone 7.7-323

Purckase Cicer liumkber : Verndor's R2g. vo.

Naterial cr Zsuipment of Interest e CG&E Co.
Tabricaticn

Phase II Pipin

oy

Gereral Iniermaticn

Management Level Contact: Title QA Manager
W. J. Mitchell

Personnel Contacted: Titles QA Engineer
K. Morgan

General Product Line: Pipe Fabrication

Distribution of Work:

Nuclear 70 % Government % Commercial 30 %

Total Number of Personnel in Quality Assurance: 30/346 Total (Mg't.Acc't.etc.

General Comments:

W. W. Schwiers
Auditor's Name

QA Engincer
Tatle

e . e T .




N/A Comment

1-1  Aie the Vendor's Quality Control functio:. x
furinally organized in accurdance with
r¢gnized procedures or applicable
Spov:ifications ?

1-2 Dung the Quality Control organization he-= x
Sullicient authority and oryanizational f:::‘am
10 Flentify guality, problemms, 10 recomms-s
O jnovide solutions arnd verify implemer=-on
of suolutions ?

1-3  Is nyp wality Contro! erganizétion indesi-fert
of the incivicual or group directly resporaiizie
for poricrming the specific activity?

Report= to Plant Mar.

2-1 'Is the Vendor's Quality Contrel manual o

@pilicable specificatinns urproved and X

SUpported by management? VP Power Pizing
: (T D Landale)

2-2  Give date of manual and last revision, X
7/25/12
2-3  Dous the Quality Control marval recognizs
(a) 10¢:1'Rs0 Appendix B, 18 QA Criteria? X
(b) ASME Boiler & Pressure Ve-sel Code, Sec. sn 111 P
2-4  Arc activities affecting qu.lity acconiplis:-:3 X

under controlled condition: ?

2-5 Doue the Inspection Organization have
authority to withnold accej:2nce of prodi-=on
items when quality is comjwomised ?

2-6 Doos the program consider special contre'z,
Processes, test equipment tcois and ski.s 2
including proper training a3 Gualificatio=
of personnel ?

>

2-7 Are the quality control provadures implem:=:ed
* throughout the manufacturivy area?
(Sect.I1I), (Sect. 1 a VIII)

3-1 Are measures established {» 2ssure that
appropriate quality standanis are specifies »
and included in design dov.w2nts and ' :
that deviations from such ::andards are
conirolied?

- verey -

3-2 Is a system in effect to cev::vl customers’ X
furnished drawings and sp.oifications?  *

Page |




Is the adequacy of design verified or
checked by individu 's or groups other
than those who performed the original

design? QA approves all procedures

Are design changes including field chunoes
subject to design centrol measures
comnmensurate thh the original design?

fre measures established for the identification
and control of desicn interfaces a=3d %o
coordination among participating desizn
orcanizations ircluding tre review, apgproval,
relezse, cistribution and revisicn of cesign
docuv:cnts"

Are measures necessary to assure adequate

quality, included or referenced in all procure~-

ment documents when purchasing from

subcontractors? QA approves all specifica-
tions

Are subcontractors required to provide

quality assurance programs consistent

with 10CTRS0 Appcndlx B and ASME Code Section

IIl as applicable?

Is a procedure used to assure that subcontractors

and suppliers have up-to-date drawings and

specificaticns ?

~ Are activities affecting quality prescribed

by documented instructions, procedures,

or drawings, which include quantitative or

qualitative acceptance criteria?

All specs., spool dwgs. reviewed by QA

Is inspection and shop planning reviewed

against contract and specification requirements ?

Are detailed work instructions and procedures
available at the work and inspection
locations ?

Does Quality Control review and approve
acceptance and test procedures against
contractual compliance?

Are mcasures established to control i{ssue
of documnents such as instructions, procedures
and drawings including all revisions ?

Pace 2

Commcnt




'5-3 ,
6-3

7-1

7-2
T=3

7-4

7-S

7-6

8-3

Are the procedures reviewed for adequacy,
approved for relcuse by authorized petsonnel
and distributed to and used at the location
where the prescribed activity ‘is performed ?

Are inspection personnel pr omptly and properly
notified of changes to drawings, specmcanons
and purchase order reguirements ?

Are purchased materials, equipment and services
verified to assure confermance to the procure-
ment documents ?

Are subcontracters selected basesd Lpon sousce
evaluations which demonstrate odiective
evidence of quality in those products to be
supplied? No expediting

Will documentary evidence that material and
equipment conform to the procurement require-
ments be available upon delivery of such
products ? P.0. & Item. for

" identification
Is quality controlled consistent with the
importance, complexity and quantity of the
product or services ?

Does receiving inspection check incoming
shipments to the requirements of the purchase
order, referenced specification and applicable
drawings ?

Is material, when accepted on test reports
and/or specifications of conformance, subject
to verification testing ?

Is an adequate source inspection conducted ?

Are materials, parts, components and partially
fabricated assemblies, identified and controlled ?

Is the identification maintained by heat number,

serial number, or other appropriate means,
either on the item or records traccable to the
item, during fabrication? P.0. and Item No.

Does the vendor have a formal "Hold Area”
for unaccepted material ? :

Page 3

Cominent




8-4

8-5

8-6

8-1

9-2
8-3

10-1

10-2

10-3

10-4

10-5°

10-6

10-7

Doces the vendor segregate material or articles
waiting inspection or test results from those
which already have been accepted or rejected?

Are acceptance, processing and withhold )

stamps in use? )Tacging
' system
Are stamps controlled and traceable? )used

Have measures been established to assure

that special processer, including welding,

heat treating, and non-cestructive testing,

are certroiled and accompiisaz2d by gualified
personnel using procsdures in accercance

with applicable codes, stancards, specifications
and other special requirements ?

Are special process procedures available

at work stations?

Do records reflect items tested and procedures
and operations used?

Has a program of inspection been established
to assure those activities affecting quality
conform to decumented instructions, procedures
and drawings?

Are inspections performed by individuals
other than those performing the activity?

Are in-process inspections preplanned with
check lists, so as to be compatible with
manufacturing operations ?

Shop Traveler
Is design change incorporation verified as

part of the final acceptance process?

Are inspection findings immediately recorded?
Are specific hold points beyond which work
may not proceed without consent of contractor

indicated in appropriate documents 1ssued
to subcontractors?

Are rework procedures reviewed by Quality
Control ? .

Page 4

Yes

No

N/A

Comment



10-8 * Does final inspection assure that all
contractual requirements have been satisfied
before shipment?

12-4

12-5

13-1

Are test proccdures written by responsible
personnel? By whom? QA

Are testing personnel qualified?

When outside test facilities must be used,
are adeguate instruction issuad?
By Whom? 03

Do test records reflect actual measurement -
values?

Are procedures in effect to control tools,
gages and test equipment?

Does the system provicde for mandatory
recalibration of all calibrated tcols, gages and
test equipment? :

Do calibration or inspection records reflect:
a) Ite;m identification number and name ?

b) Frequency of calibration or inspection?
c) Procedure for calibration or inspection?

d) Date calibrated or inspected and date due
for next calibration or inspection?

e) Personnel performing calibration or inspection?
Welding & Magna-Flux machine - not on

sticker. _Records - yes
f) ldentity of master used to perform calibration?

g) Deviations from standard values?

Do Standards currently used for calibration have
cert’{ication on file traceable to National Bureau

of Standards ?

Are calibration frequencies realistic and
compatible with environments, use and
purpose of the instruments?

Is purchased material identified by stamp

Comment




13-3

14-1

14-2

15-1

15-2

15-3

15-4
15-5

15-6

16-1°

16-3

Is a check list used to verify shipping
requirements and documentation to be
enclosed in the shipment?

Are written instructions covering packacing,
packing, marking and shipping utilized by
shipping or inspection personnel?

Are non-conforming items identified?

Are parts, supplies, assembL ies identified
to incdicate garial, in progross cr final

-
acceptance?

Does the verder have a procecure for the
contro: of non-conforming material?

Does engineering participate in evaluating

requests for waivers promptly after a
discrepancy is discovered? ¢

Do written procedures provide for:

a) Identification and segregation of non-
conforming material from normal production?

b) Review of repetitive discrepancies ?
c) Periodic management reviews?

Is Quality Control represented in the review
of non-conforming products?

re management reports on non-conforming
products published and acted upon?

Is the customer consulted on reworked material ?

Does the vendor maintain a corrective action
system?

Are defective products and related data analyzed
to determine cause and extent of dxscrepant
condition?

Is inspection data collect~a and analyzed to
establish quality le.els in processes and
work performance? v

Page 6

No

N/A

Comiment




16-4 Are corrective action requests issued to a
supplicr when a quality problemn exists ?

17-1 Are adecquate records maintained in order to
trace assembly and sub-assembly parts back
to a spacific lot of raw material?

ity and “rc:ess."‘.: records ’

-

1 » - - ."
17«2 Ase predase

g
stor2¢? HEow 1013" Varies with customer

reguirements
17-3 Acse regairs docurmerntes compietaly and avail
in Quality Control files?

n
a2o.e

17-4 1Is reguzsies documentation supplied when ship-

ment cf rmaierial 1s made?

17-5 If reguzs:ed documentation is not supplied
with shipment, is it to be supplied?
When?

17-6 Are inspection and tést records maintained -
which display:

a) Receiving inspection?

b) In-process inspection?

c) Special processes?

d) Final assembly?

e) Test inspection?
18-1 Does vendor audit his subcontractors?
18-2 Does vendor perform internal audits?
18-3 Are audit check lists used?
18-4 Are audit results documented ?

18-5 Are audit results and audit programs
reviewed by management?

Yes

No | N/A Comment

- i i 5 S A S————————



SUMMATION OF COMMENTS

Proyram has been industry accepted; however, basically
for ASME Section III AEC requirements covered by supplements.
Implementation appears satisfactory. .

Wm. W. Schwiers

Siggéd
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'GOVERNMENT ACCOUNTABILITY PROJECT

Institute for Policy Studies
1901 Que Street, N.W., Washington, D.C. 20009 (202) 234-9382

April 20, 1982

: FREEDOM OF INFORMATION
Director
Office of Administration ACT REQUEST

Nuc}l}ear RegulatoryZCgr;x;ission FOIA"2 '0706
Washington, D.C. 0
. Reed 42042

Pursuant to the Freedom of Information Act ("FOIA"), 5 USC §552,

we request the investigative file, including all drafts, memoranda,
statements, affidavits, computer printouts, notes, telephone logs,
diaries, or any other information connected with NRC IE Report No.
50-358/81-13. The documents may be at Region III Nuclear Regulatory
Commission ("NRC") Headquarters, the NRC Office of Inspector and
Auditor ("OIA") headquarters, or retained in the personal or office
files of IE and OIA investigators who worked on the Zimmer case.

To Whom It May Coucern:

Although the Zimmer investigation is ongoing, Report No. 80-358/81-13
is for all intents and purposes a finished agency product which
chould be open for public inspection, notwithstanding exemption #5

of the FOIA. A document that is pre-decisional at the time of prepar-
ation may lose exempt status if "adopted formally or informally, as
the agency position on an issue or is used by the agency in its
dealings with the public." Coastal States v. Dept. of Energy 617

F. 24. 854,866 (D.C. Cir. 1980). Report No., 80-358/81-13 was used by
the NRC as a basis for imposition of a $200,000 civil penalty against
Cincinnati Gas & Electric ("CG&E"), as well as for the &gency's
decision to delegate to CG&E the responsibility of conducting an
in-house reinspection entitled "The Quality Confirmation Program."

If the NRC can use the report to make this final agency policy
commitment in its dealings with the public and the utility, then
clearly the report must be post-decisional in nature.

On March 18, 1982, Mr. Bert Davis, Region III Deputy Director, told
me that priorities have yet to be established for Part II of the
investigation. As a result, it is unfair to characterize the ongoing
investigation as a mere continuation of work ofi the previous issues.

In order to comply with the provisions of the Privacy Act, we would
consent to deleting the names of any parties whose names are mentioned
in the appeals and whose right to privacy would be threatened through
public disclosure.

We are requesting this information as part of a monitoring project
on the adequacy of the Commission's efforts to protect Qucllp safety
at nuclear power plants., As a result, we request tnat iees be
waived because "furnishing the information can be considered as
primarily benefitting the general public." 5USC 8 552 (a) (4) (A).
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.
Director, Office of Administration
Nuclear REgulatory Commission
April 20, 1982
Page Two

For any documents or portions of documents that you deny due to

a specific exemption, please provide any index itemizing and describ-
ing documents or portions of documents withheld. The index should
provide a detailed justification of your grounds for claiming such
exemption, explaining why each exemption is relevant to the document
or portion withheld. This index is required under Vaughn v. Rosen
(1), 484 F.2d 820 (D.C.Cir. 1973), cert. denied, 415 U.S. 977 (1974).

We look forward to your reply within ten working days.
Sincer »

Tl

Tom Devine

Legal /W
jj;7Rosenthal

Staff Associate

TD/3x




