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SAFETY EVALUATION FORM

Document Evaluated: 1.1 LAS Iag # 94-0058

1.2 Number: BAN bdi F i.3 Revisico. su
'I

1.4 Title: EVALUATION OF THERMO-l_AG IN ',lRE 2ONE A-1a

USAR Ana.ntilw E and r Rawlalan
1.5 References:

n . . s.

,

BLOCK A- DESCRIPTION OF CHANGE
(Use additional pages if required)

A.1 Describe the basic document or system and the changes being made. Discuss how the change affects the SAR
P Discuss the aueson forchange.

CPS USAR Appendix F, subsection 3.3.1.3 discusses the provision of 1-hour rated cable fire wrap -
to protect Division 2 power, control and instrumentation cables in fire zone A-la, which is a
general access corridor at elevation 707 feet 6 inches in the Auxiliary Building. The purpose of

I this evaluation is to accept the fire wrap as-is even though the fire wrap material used in A la,
Thermo Lag 330-1, does not provide the 1-hour rating. The preposed USAR change will delete
the reference to the 1-hour rating of the fire barrier. In addition, this deviation from Appendix R
requirement for 1-hour rated fire barrier will be included in USAR Appendix F, Section 4.2. 1

(Continued on page 8)^

,

t
|

|
lA.2 Identify the equipment, systems and parameters that may be affected by the change: ;

FireZone Affected: Fire Zone A-la, General access north area at elevation 707 feet 6 inches
(USAR Appendix E, Figures FP-2a and 2b; USAR Appendix F, cable tray Figure 2 and Deviation l
Figure 4.2.4.4-1). '

Description of Safe shutdown Equipment and/or cables:
The systems affected include RHR A and B, RCIC and Division 2 diesel generator systems.

The cables of concern to this Appendix R deviation are certain safe shutdown cables located in fire
zone A-is. A list of the Division 2 safe shutdown power, control and instrumentation cables
protected by Thermo-Lag in fire zone A-la is provided in Enclosure 2. Enclosure 2 also lists
Division 1 safe shutdown power, control and instrumentation cables located within 20 feet of the,

wrapped trays.
'

(Continued on page 10)
i
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TbCON
BLOCK B - RADWASTE TREATMENT SYSTEMS

B.1 'Ibe proposed activity involves a modificadon to a radioactive waste treatment system or Yes
the way in which it is operated as described in Chapter 11 of the SAR-s

No X

B.2 Because: The nranamad USAR channae affect oniv the fire nratactinn and mafa shutdnwn analvene
ennemined in the tIRAR. Thev do not Imanet the radwanta avstam nr its nn=atInn.

.

If B.1 is yes, complete form NF 003.

BLOCK C - TECHNICAL SPECIFICATION IMPACT

C.! 'lhe proposed activity seguires a change to any part of the Technical Si- I'r=:!n e Yes

No X

C.2 Jnaificatinn if 'NO*, Technical S ''c=:!an change package identificatinn ===her if
"YES".

The CPS Technlemi Fe =-!'!. 2:!r. dame nnt ennemin any naarahiliev rann! e.as..;; for the fire
ein: ;!..r. fanture's other than for cor.0;! T.ar.; lentatinn. This avaluatinn ahnwa that the

anfa ahutdawn annivnin in unaffected hv the nrannend channa This channa d .== not
lanamet the CPS Fire Pre:er:Inc. Prnaram dimeneamd in Techr.!ra! Rnce:fice;|ar. S.R d m.

l'.

'

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

(Attach addidonal pages with the responses to the block D questions. Identify your answers to Parts I, II, III, and IV.)

Part I - Impact on equipment malfunctions evaluated as the design basis.

i-

|

1. For the equipment and systems identified in A.1 and A.2, identify any failures evaluated in the SAR. |
jn== nan. 21

-2. Discuss the impact of the change ca abe 5-. ;-- - + of the equipment and systems identified in A.1 and A.2. I

n== nan. 21.
1

3. Identify what new failure modes could be introduced by the change.

n n.a. m i .

4. Identify any impact of the change on the consequences of the failures evaluated in the SAR.

n nan. 99
.

5. Idennfy any impact of the change on the probabilities of the failures evaluated in the SAR.

nam nana ?? _
_

\.
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SAFETY EVALUATION FORM O

BLOCK D - UNREVIEWED SAFETY QUESTION INCERMINATION

'

s .

SUMMARY '

i
Based on hem 4, are the consequences of any malfunction of equipment evaluated YES
in the SARlacreased?

NO X >

Based on itan 5, is the probshility of a malfunction of equipmat evaluated in the YES
t

SARincreased?
NO X

If the answer to any of the above questions is yes, the change is an unreviewed safety question. . t

i

Part II- hapact on the N= evatusted as the design basis See naae 22.
;

I. Identify the acddeuts evaluated in the SAR which could be affected by the change. I

2. Ducess how the change impacss the consequences of these accidents.

3. Disass how the change hapaces the probabihty of these acadwe

SUMMARY |

Based on hem 2, are the ena=aT==can of an accide evaluated in the SAR YES (

(-
M '

NO X
|

'
Based on hem 3, is the pmbabihty of an accident evaluated in the SAR increased? YES

NO X

If the answer to any of the above questions is answered yes, the change is an unreviewed safety question.

Part III - Potential for Creetion of a New Unanalyzed Event See oaos 22.

I. Based on Pat I, hems I and 3, could this change initiate a new type of accident or equipment malfunction? Discuss
the basis for this deterunin=rian.

2. Detennine if the new acddent or malfunction identified above has sufEcient probability or consequences to be
~

considered in the Licensing basis. Discuss the bases for this detennination.

\

\
.

NF 002-3 (2/94)
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SAFETY EVALUATION FORM
i

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION
; t.

: SUMMARY

Based on item 2, does the change create the possatility for an equipment YES
malfunction or accident of a different type than previously evaluated in the SAR?

NO X

If the answer is yes, the change represents an unreviewed safety question.,

!

l Part IV - hupact on the Margin of Safesy See naae 22.
1

1. Idesatify how any of the protective barriers are directly affected by the change.

; 2. Discuss the impaa of the change on the approach to the ==:+,==e limits for any of the protective barriers.

3. Discuss the impact of the change on the bases of the Technical Specifications. 1

) SUMMARY
,

! Based on item 2, is any parameter in chapter 7 of the Safety Evaluation Manual 'YES
[ ""W

NO X,-
4

| Based on items 2 and 3, does the change reduce the margin of safety provided for YES
j / theprotective baricus?

NO X

(
j If the first of these two questions is answered yes, the change may be unsafe and requires furtherjustification. If

j? the first question is answered no and the second is answered yes, the change is safe to implement but is an
unreviewed safety question and requires prior NRC approval.

,

e

e

\
NF-002-4 (2/94)
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,

BLOCK E - SUMMARY |

| 1,

Based on the evaluation in Block C and Block D, the change ;

is safe and is not an unreviewed safety question and requires no Technical Specification change. Thisy

change may be implemented in accordance with applicable procedures. |

|
is safe but is an unreviewed safety question or requires a Technical Specification change. 'Ibe change
requires NRC approval, prior to implementation.

is unsafe and cannot beimplemented. ///f. %ffy W9 CRS h Y j

<

h !. //!7!/hI Preparer R. P. Bhat 8

printed name signature / date

//!7!9 bDirector J. R Langlev
Printed name ' A*ureQ ' date

Manager, NSED N. A. A
printed name signature date

i Manager, L&S A F. Phares .- [[" b
( rinted name date,

FRG Ykk M & h fan fW'
printed name si date d

.
s

EVIDENCE OF NRC APPROVAL, IF REQUIRED:

} License Ammendment No.

$ ll-$bY'

printed name signature date 1
,

|

|

i

'Ibe department responsible for vaulting the parent h=naar must vault this completed fonn with the document evaluated.

:

j
"

-

1
. .
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:

1.5 References
i

1. "Clinton Power Station Updated Safety Analysis Report", Revision 6
Appendix E, Subsection 3.2.1.1, Figures FP-2a and FP-2b, i

'Appendix F, Subsections 3.1.2.3.1.1.3, and 4.1.1.1.1,
Cable Tray Figure 2, Deviation, Figure 4.2.4.4-1, I

Section 9.5-1. !
;

2. "Clinton Power Station Technical Specifications", Amendment 93, Section
6.8.4.e.

,

3. 10CFR 50 Appendix R, " Fire Protection Program for Nuclear Power
Facilities Operating Prior to January 1,1979", Section III.G.

.l
4. Generic Letter 86-10, " Implementation of Fire Protection Requirements". ,

i

5. Generic Letter 92-08, "Thermo-Lag 330-1 Fire Barriers".
!

6. NRC Information Notice IN 94-22, " Fire Endurance and Ampacity Derating i
!Test Results of 3-hour Fire Rated Thermo-Lag 330-1 Fire Barriers".

f 7. CPS Operating License, License Condition 2-F. j

8. NSED Calculation IP-M-0177, " Fire Loads for CPS Fire Zones", Rev. 3.

9. NSED Calculation IP-M-0200, " Evaluation of Thermo-Lag Fire Barrier in !

Fire Zone CBle", Rev. O.

10. NSED Calculation IP-M-0390, " Detailed Fire Modeling for Fire Zone A- !
la", Rev. O.

I1. EPED Calculation 19-AI-8, "Derating for 3-hour TSI Tray Wrap", Rev. 6. I

'

I

12. NSED Standard ME-08.00, "Thermo-Lag Combustibility Evaluation i

Methodology Plant Screening Guide", Rev. O.

13. NSED Standard ME-09.00, "NEI Application Guide for Evaluation of
Thermo-Lag Fire Barrier Systems", Rev.1.

14. EPRI Final Report TR-100370, dated April 1992 (including Revision 1), i

" Fire Induced Vulnerability Evaluation (FIVE)".

15. Condition Report 1-92-07-024, "NRC Bulletin 92-01; Indeterminate Fire
Rating of Thermo-Lag", Rev. O.

.

Page 6
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1.5 References (continued)

16. CPS Procedure 1001.06, " CPS Fire Brigade", Rev. 4.

17. CPS Procedure 1893.02, " Fire Prevention - Control ofIgnition Source",
Rev.5

18. CPS Procedure 1893.03, " Control of Flammable and Combustible Liquids
and Combustible Materials", Rev. 7.

19. CPS Procedure 1893.04, " Fire Fighting", Rev. 6.

20. CPS Procedure 1893.04 M100, "707 Auxiliary: General A'ecess Area,
Prefire Plan" Rev. 3.

21. CPS Procedure 4200.01, " Loss of A. C. Power", Rev. 8.

22. Illinois Power Policy Memorandum PM 1.05, "No Smoking Rules,
Enforcement of", Rev. O. '

( 23. CPS Procedure 1019.01, " Housekeeping", Rev.10
'

24. EPED Calc.19-G-31, "Ampacity of Control Cables in Completely Filled
Trays", Rev. O.

k

Page 7
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.

4

; BLOCK A.1 Continued

Reason for Thermo-Lag in Fire Zone A-la
!

The Thermo-Lag 330-1 cable fire wrap in fire zone A-la was originally installed to meet '

the requirement of 10 CFR 50, Appendix R, Section EG. The current USAR
!

description in Section 9.5.-1 states that deviations from Appendix R requirements will be
provided in the Clinton Safe Shutdown Analysis, Section 4.2.

Appendix R P.equirement !
1

Appendix R subsections RG.2.a, III.G.2.b and III.G.2.c address specific requirements
for the protection of safe shutdown capability in the event of a fire. Appendix R requires '

compliance with one of the three altematives outlined by the three subsections.

Appendix R, III.G.2.a requires:

the separation of cable and equipment and associated non-safety circuits of
eadaat train; by a fire barrier having a 3-hour rating.r

Appendix R,IILG.2.b requires:

(
20 feet of separation, with no intervening combustibles, between1.

<

rdmdaat cables, equipment and associated non-safety circuits,-

2. fire detectors and ;

3. automatic fire suppression system.

t.

Appendix R,III.G.2.c requires
1. enclosure of the component of one redundant train in a fire barrier having

a 1-hour rating,
2. fire detectors and
3. automatic fire suppression system.

~

1

Page 8
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SAFETY EVALUATION FORM

CPS Compliance with Appendix R in Fire Zone A-la

'

While the Appendix R requirements refer to fire areas, the CPS fire areas have been
further divided into fire zones using natural boundaries. The use of fire zones is

i
consistent with the NRC guidance provided in GL 86-10, Question and Answer Section

!
3.1.5., and CPS USAR Appendix F, Safe Shutdown Analysis. The impact of the
proposed change is limited to fire mne A-la, it does not impact the other fire zones in
fire area A-1. |

:
'
,

In the center of fire zone A-la the original design utilized the option of 20 feet separation
(III.G.2.b) using Thermo-Lag as a fire break by wrapping a 20-foot length of the j
intervening tray of non-safe shutdown Division 2 instmmentation cables for a 20-foot' '

. length in the west side. East of the fire break, the option of 1-hour fire barrier (III.G.2.c) ;
is n+ili=I, using Thermo-Lag to enclose the trays of Division 2 safe shutdown power and ;
control cables. Enclosure I shows the location of Thermo-Lag in fire zone A-la. In
addition, an ionization fire detection and an automatic wet pipe sprinkler system are !

,

-

provided in the entire fire zone. This combination of options is consistent with the NRC '

guidance provided in GL 86-10, Question and Answer Section 3.5.1.

The proposed deviation is from the requirement of 10CFR50, Appendix R, Section III.G
for a 1-hour fire barrier. It is proposed that the USAR delete references to the 1-hour

I
rating of the Thermo-Lag fire wrap in fire zone A-1a. I

As discussed in Generic Letter 86-10, Paragraph F, a deviation from a commitment made f
in the FSAR is governed by the provisions of 10CFR50.59. The CPS Operating License '

Condition 2-F states, "IP may make changes to the approved fire protection program
without prior approval of the comminaion only if those changes would'not adversely '

affect the ability to achieve and maintain safe shutdown in the event of a fire."

This Thermo-Lag safety evaluation is consistent with Generic Letter 86-10 guidance, the
CPS fire protection licensing condition and with the CPS process for revising the fire
protection program elements contained in the USAR.

1

|

!
I

-

\

' |

|
,

1

.

I

Page 9
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J

4

BLOCK A.2 continued,

)
Proposed Deviation !

The devis. tion pmposed as the new subsection 4.2.2.16 in USAR Appendix F states, "The
Thermo-Lag 330-1 cable fire wrap installed in fire zone A-la is not 1-hour fire rated",

.

Summary of Justification for Deviation

The Appendix R Subsection III.'G requirements concern the ability to achieve and
maintain safe shutdown. The deviation fmm the requirement for a 1-hour rated fire
barrier enclosing one division of safe shutdown cables in fire zone A-la is justified on
the basis that several design and programmatic fire protection features are in place at
CPS to ensure timt the safe shutdown aqpabilityis maintained. The following is an -

outline of the defense-in-depth features.
.

NOTE: More detailed discussion of each of these features is pmvided later in
this section of the safety evaluation.

1. It !!s not credible to postulate a fire capable of affecting safe shutdown cables in,

fire zone A-la due to the administrative controls ar.d the physical design of fire,

zoneA Q

2. Fire modeling of the fire zone A-la has shown that the fixed and transient
ceckutiMes, either individually or collectively, present no credible risk of safe
shutdown cable damage in fire zone A-la.

|
3. In the event that a fire occurs in fire zone A-la, it is not credible to postulate that |

a fire will damage both redundant divisions of safe shutdown cable trays due to i
the location of the cable tray stacks (high, horizontal tray mns),the concrete slab |
between the redundant divisional cable trays and the presence of the wet pipe

' sprinkler system. l

4. Even if no credit is taken for the wet pipe sprinkler system ar*iaaniahiaa the fire,
the as-built Thermo-Lag cable wrap will protect the wrapped Division 2 safe
shutdown cable trays for a duration sufficient to permit manual fire fighting by .

;
the CPS fire brigade.

l
.

|

.

% :

1

Page 10
1

_ _ _ _ _ _____ _ _ . _ _ _ -- -



_ . _ _ _ _ _ _ . _ _ _.._ _. _ _ . _

N-60N '

SAFETY EVALUATION FORM
L

\

Justification for Deviation (continued)
,

5. In the event that the fire is not extinguished by both the sprinkler system or by the
i

fire brigade, the Probabilistic Risk Assessment (PRA) evaluation did not identify
any safety benefit, with regard to core damage prevention, containment isolation,
containment heat removal or containment hydrogen control provided by the '.

Thermo-Lag installed in fire zone A-la.

6. In the imlitre3y event of a fire in A-la that disables both divisions of raduad=at

safe shutdown equipment, it is reasonable to expect that operator training,
Emergency Response Organization (ERO) activation, and symptom-based
procedures provide a final line of defense to ensure plant safety,

i

1. Detailed Justification for Deviation

Adanimistrative Controls and Physical Layout *

Several CPS admiai=*rative controls currently in place and the layout of this fire
zone minimim the potential for fire initiation in fire zone A-la.

,

t

k (a) Administrative Controls
j

i*
CPS procedure 1893.02, " Fire Protection - Control ofIgnition Sources",
establishes controls for hot work including welding, grinding, flame
cutting, brazing and soldering operations. This procedure requires
precautions to be taken (such as removing or protecting nearby
combustibles and posting of a fire watch) prior to the start of hot work in
order to minimim the potential for fire ignition.

*
CPS procedure 1893.03, " Control of Flammable and Combustible Liquids
and Combustible Materials", governs the handling and limitation of the
use of combustible solids and liquids and flammable liquids. This
procedure limits the quantities of transient materials that can be

introduced into the plant and prescribes area clean-up, adequate
vantilation, access for fire protection equipment, etc., in order to minimim
the potential for fire initiation and extent of fire propagation.

s

* - Illlinnis Power enforces a no smoking policy within the company-
;

t=>idlia== as outlined in Policy Memorandum PMI.05, "No Smoking
-

Rules, Enforcement of". Noncompliance with this policy results in
disciplinary action up to and including termination. Additionally,

i smoking is prohibited in this fire zone by CPS Procedure 1019.01,
k "HouWaping".

Page 11
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1. Administrative Controls and Physical Layout (continued)

{' (b) Physical Layout
4

*
The floor of fire zone A-1a is a 9-foot 8-inch concrete slab on grade. The
ceiling is 14-inch minimum concrete with areas of removable concrete,

: slabs and an open stairwell. The walls are 18-inch minimum concrete or
! 19 5/8-inch minimum solid concrete block. The walls are 3-hour fire
i

rated. Even though the floor and the ceiling slabs are not fire rated, the
; substantial concrete constmetion pmvides structural separation for this fire
j zone from the adjacent fire zones.

' *
Fire zone A-la is a relatively open area, providing access to the ECCS
pump rooms and contains relatively few sources ofignition.

*
Since the cable trays are all located high in this fire zone (minimum 14
feet above the floor) and there are no vertical floor-to-ceiling cable runs, it
is not credible to postulate safe shutdown cable damage due' to'a fire
origia=*ing at the floor.

Witti these =dmiain?ative controls and tiie physical layout of this f' ire zone, it is

7 not credible to postulate a fire capable of affecting safe shutdown cables in fire
zone A-la. ,

2. Fire Modeling

A detailed fire modeling analysis, NSED Calculation IP-M-0390, Revision 0, was
performed for fire zone A-1a. It took into account all potential fixed and
transient ignition sources, spatial locations and heat release rates within fire zone

A-la, the room volume of fire zone A-la, and the spatial locations and damage
temperatures of all potential targets within fire zone A-la. The modeling
methodology and assurnptions were primarily taken from EPRI Fire Induced
Vulnerability Evaluation (FIVE) guide. This fire model is conservative in that no
credit is taken for the following:

'
the stairway opening in the ceiling to fire zone A-lb above, which would
further prevent information of a hot gas layer -

*
the substantial concrete cons' truction of the floor, walls, and ceiling, which
would absorb more energy than the 70% value used in the fire model

*
the installed wet pipe system which further reduces the potential for cable
damage

s

Page 12 '
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SAFETY EVALUATION FORM !

t.

2. Fire Modeling (continued)
,

*
the intervening 12-inch thick concrete cantilever slab approximately 20
feet above the floor which would divent and absorb plume and radiant fire
effects from the Division 2 cable trays located above the slab

* the solid bottoms on all cable trays in fire zone A-la which would
minimim the tray-to-tray fire propagation within the cable tray stack and
reduce temperatures at the cables by acting as heat sinks.

'

the Thenno-Lag, installed on the Division 2 power and control cables
*

which would reduce the temperatures at the wrapped cables -

*
the Thermo-Lag installed on the Division 2 instrumentation cable tray
which acts as a fire break

j

i

The fire modeling results show that, for all potential fixed and transient ignition
sources, the fire will not propagate beyond the ignition source and the resulting

,

temperature rise (from both plume and radiant fire effects) at potential targets is |
far below that needed to induce damage. Fire modeling also shows that a hot gas '

layer can not be formed. This is due to the following factors in fire zone A-la:

*
the unvented construction of electrical panels !

I*
the use of conduit for all cables not routed in cable trays '

*
the high floor-to-ceiling height (28 feet, 4 inches) and large floor area

i

2(2964 f1 ),

*
the large distances between potential ignition sources and targets

*
the use ofIEEE-383 qualified EPR- Hypalon cable insulation

* the absence of any credible oil-pool type fire scenarios

The detailed fire modeling shows that even if a fire were to occur in fire zone A-la, it
would not result in loss of any safe shutdown equipment.

,

.

!

I
:.

Page 13
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'
,

!

\

3. Fire Protection Design Features !

As shown in Enclosure 1, the Division 1 safe shutdown cable trays enter fire zone
A-la from the east side and are routed, for approximately one half of the length .|
of the fire zone. The Division 2 safe shutdown cable trays are routed along the
entire east-west length of the fire zone. The 3-deep Division 2 cable tray stack is
located above the 3-deep Division I cable tray stack. The lowest Division I cable

i
tray is located at 722 feet elevation,14 feet and 6 inches above the floor. The -

lowest Division 2 cable tray is located at 729 feet, 6 inches elevation,4 feet above i

the highest Division I cable tray. i

The two stacks of divisional cable trays are separated by a horizontal 12" concrete f
slab which is cantilevered off the south wall. Since this concrete slab does not :

span the entire length or width of the fire zone, it is not considered a fire barrier; '

however, due to its location between the redundant divisional trays and its
reinforced concrete construction, it provides substantial protection from direct

,

vertical fire propagation from one divisional tray stack to the redundant divisional
cable tray stack.

( Wet pipe sprinklers are provided at two levels, arranged separately above the

i Division I and above the Division 2 trays.' If a fire starts either in the lower
'

(Division 1) or in the upper (Division 2) cable trays, it would be suppressed by
the wet pipe,165* F rated fusible link sprinkler system.

In summary, in the event that a fire occurs in fire zone A-la, it is not credible.to
postulate damage to both the redundant divisions of safe shutdown cable trays
due to the location of the cable tray stacks (high, horizontal tray runs), the
concrete slab between the redundant divisional cable trays and the presence of the
wet pipe sprinkler system.

4. Thermo-Lag Fire Endurance

NRC's Generic Letter 92-08 identified concerns related to the fire endurance
capability of Thermo-Lag 330-1 material and the evaluation and application of
fire tests to determine the fire endurance ratings of Thermo-Lag 330-1 fire
barries. Condition Report 1-92-07-024 documents the concerns identified by
NRC Bulletin 92-01 with regard to the indeterminate fire rating of Thermo-Lag

.

fire barriers. ' An engineering calculation, IP-M-0200, was performed to
determine the fire endurance capability of the as-built Thenno-Lag installation in
fire zone A-la with regard to its capability to perform its fire barrier function
under ASTM E-119 fire conditions.

k

Page 14
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,

| 4. Thermo-Lag Fire Endurance (continued)
,

Three cable trays in fire zone A-la are wrapped with Thermo-Lag 330-1 fire '

barrier material. The fire wraps on portions of two of the trays, Division 2 safe ;
shutdown power and control cable trays, were intended to be fire rated barriers to '

meet the Appendix R Section III.G.2.c requirement for a 1-hour rated fire barrier. |
The fire wrap on a portion of the third tray, Division 2 non-safe shutdown '

instrumentation cable tray, was intended to be a fire break to address the
intervening combustible concern. As shown in Enclosure I, the fire break
provides 20 feet of separation between the Division I safe shutdcwn trays and the ;

unwrapped portions of the Division 2 safe shutdown trays.

Calculation IP-M-0200 utilized NSED Standard ME-09.00, "NEI Application
.

'

Guide for Evaluation of'Ibermo-Lag Fire Barrier Systems". The guide was
'

issued by the Nuclear Energy Institute (NEI) and provides the industry with the
data and 'the methodology necessary for evaluating Thermo-Lag fire barriers. :

The information provided by the guide was obtained from NEI and utility fire |
barrier endurance test programs i

Based on detailed analysis using the NSED Standard ME-09.00 methodology,
NSED Calculation IP-M-0200 determined the fire endurance capability of the

i
CPS as-built Thermo-Lag 330-1 fire barrier installation in fire zone A-la to be at

7
least 28 minutes. This methodology assumes the fire wrap to be subjected to an4-
ASTM E-119 standard time-temperature curve. These temperatures are much
higher than those resulting from any credible fire scenario in this fire zone. The
Thermo-Lag would, therefore, bwe a longer endurance under a realistic fire
scenario. Additionally, the cable " failure temperature" used in this methodology

- (approximately 325'F) is significantly lower than realistic cable damage
temperature (approximately 700*F).

NSED Calculation IP-M-0177, Rev. 3, shows that the calculated equivalent fire
severity in fire zone A-la is 59 minutes. NSED Standard ME-06.00, " Guidelines
for Determining Fire Loads and Preparing Fireload Calcula' ions", provides thet
methodology for calculating fire loads and equivalent fire severities in CPS fire
zones. This methodology requires all material that is not classified as non-
combustible to be included as fire loads. As a result, approximataly 60% of the
fire load in fire zone A-la is due to the cable insulation and approximately 30%
of the fire load is due to Thermo-Lag itself. Both the IEEE-383 qualified cable
with EPR Hypalen insulation and Thermo-Lag 330-1 have high (greater than 900
'F) ignition temperatures. As explained in the fire modeling discussion, it is not
credible to postulate a temperature of this magnitude at the elevations of the
cables in this fire zone. The realistic equivalent fire severity in this fire zone
would therefore be significantly less than the calculated 59 minutes.

(
Page 15
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;
4. Thermo-Lag Fire Endurance (continued).

s

In the event of a fire in A-la, the main control room will receive annunciation of
the sprinkler system actuation and the activation ofmultiple fire detectors in the
fire zone. Manual fire fighting by the fire brigade is facilitated by the location of
hose stations and portable extinguishers in this fire zone, in fire zone A-lb above
this fire zone at elevation 737 feet. Also located nearby at the 737 feet elevation
of the Turbine Building are additional hose stations, portable extinguishers and
the fire brigade equipment storage cage. >

,

The CPS fire brigade is available and onsite at all times, with the Shift Supervisor
having the Cnmmandar of the Fire Brigade designation. The fire brigade
composition, function and fire fighting guidance are provided in CPS procedures
1001.06, " CPS Fire Brigade", 1893.04, " Fire Fighting" and the 1893.04 M100
which provides the detailed pre-fire plan for fire zone A-la.

CPS fire drills record the time from the gaitronics announcement of fire to when
the fire brigade is ready to start fue fighting at the scene. Fire drills conducted in
fire zones adjacent to A-la have shown this time to be less than 10 minutes. The

gaitronics announcement from the control room is ed o be prompt since in
'

t
addition to the alarm from the ionization detectors from fire zone A-1a, the

,

f smoke communicating through the open stairwell is also likely to cause alann

( from fire zone A-lb above. It is therefore concluded that the CPS fire brigade |

would be able to respond in a fire within the calculated time of Thermo-Lag fire
endurance.

In summary, even if no credit is taken for the wet pipe sprinkler system
extinguishing the fire, the as-built Thermo-Lag cable wrap will protect the
Division 2 safe shutdown cable trays for a duration sufficient to permit effective
manual fire fighting by the CPS fire brigade.

5. Thermo-Lag Safety Benefit

The Probabilistic Risk Assessment (PRA) evaluation which analyzes the safety
significance of potential Thermo-Lag fire barrier failure in fire zone A-1a is
included as Enclosure 3 of this safety evaluation. This analysis consists of three
major parts.

.

(
\
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5. Thermo-Lag Safety Benefit (continued)-
A

*

The first part of the analysis is to identify all modeled components that
could be affected by a fire in zone A-la and the basic events in the IPE
model that represent these components. - This list of components contains
not only the equipment located within the fire zone, but also the

equipment located outside this fire zone that are affected by damage to
cables in this fire zone. This part also identifies the basic events

(equipment failures) in tiie IPE model that are protected by Thermo-Lag.
Part 1 is described in attachments PRA-1 and PRA-4 of Enclosure 3

*
The second part of the analysis involves calculating the conditional core

damage probability (CCDP) for two different situations using the basic
events list from Part I as an input. The first situation is Thermo-Lag

- failing to perform adequately as a fire barrier.- This is the postulated
" worst case" in which a fire occurs and all cables and equipment in the fire,

zone are damaged. The second situation is Thermo-Lag performing its
intended fire barrier function in which all cables not wrapped by Thermo-
Lag are damaged by a postulated fire. Attachments PRA-2 and PRA-5 of
Enclosure 3 describe the CCDP determination.

(' While preventing ' ore damage is an important consideration for plantc

( safety, maintaining containment integrity by protecting containment
>

isolation and heat removal capabilities is also a concern. Additionally,
containment analysis in the IPE report identified the loss of containment

|hydrogen control as a major cause of containment failure. !

Correspondingly, the effect of a fire in zone A-la on these functions was I

also examined. This analysis is detailed in attachments PRA-2 and PRA-5
ofEnclosure 3.

j

*
The third part of the analysis was to determine the fire ignition frequency
in zone A-la. This calculation utilizes the methodology described in the
Fire-Induced Vulnerability Evaluation (FIVE) Guide, EPRI TR-100370 -
and the Fire Risk Analysis Implementation Guide, EPRI Project 3385-01.
Ignition frequency calculation is described on attachments PRA-3 and
PRA-6 of Enclosure 3.

The results of this analysis showed that the CCDP calculated for each of the two
~

. situations (Thermo-Lag failing and Thermo-Lag performing its design function)~

was identical. Additionally no benefit from Thermo-Lag was found to exist for.

containment isolation, containment heat removal or containment hydrogen
control.

.

m
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4

e

s 5. Thermo-Lag Safety Benefit (continued) !

!

In summary, no safety benefit was identified with regard to core damage
prevention, containment isolation, containment heat removal or containment

,

,

hydrogen control is provided by the Thermo-Lag installed in fire zone A-la.

- 6. . Operator Response to Fires Affecting Safe Shutdown Equipment '

)

While it is not possible to predict exactly what equipment will be lost or impaired i

due to any given fire, it is possible to assume " worst-case" for an area of the plant |
involved in a fire. For the areas involving safe shutdown equipment, the issue

i

becomes knowing what is left for the operator to use for any given fire. The
operator is trained to control plant parameters per the Emergency Operating

;

Procedures (EOP's) independent of the cause of the off-nonnal/ emergency '

conditions. That is, the EOP's are symptom-based and not event-based. In this
!

sense, equipment loss due to multiple failures, sabotage, seismic event, etc., is not
different from equipment loss due to fire. The operators are given a list' of
systems to use, not necessarily in a preferential order (what is used is based on

what willwork).

[ The operating crews receive intense, continuing training on the EOP's with
multiple equipment failures and on lou of power events. Pmcedural guidance

~

(
exists in CPS Procedure 4200.01, " Loss of AC Power" for a Station Black Out

(SBO). These steps guide the operator actions to minimize the impact on plant
equipment while preserving the equipment that is left. - For fires that affect
systems to an extent less than an SBO, portions of the Loss of AC Power

procedure will apply. CPS crews have demonstrated the ability to implement
these procedures while maintaining the reactor in a safe condition. A fire in A-la

_

resulting in the loss of offsite power, RCIC, RHR A, LPCS and all Division 2
equipment was simulated on the CPS simulator and the operator actions resulted
in achieving hot shutdown and maintaining stable reactor parameters.

Emergency Plan Procedure EC-02 ' directs activation of the Emergency Response
Organization (ERO) during any significant plant fire. While minimum shift
manning will allow for successfully achieving hot shutdown conditions, the
sdditional resources provided by the ERO will be valuable in minimizing the
impact of the fire on the plant and assisting with recovery and repairs.

.(
.

|
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;

i 6. Operator Response to Fires Affecting Safe Shutdown Equipment (continued)
! \

I In summary, in the event of a fire in A-la that disables both divisions of Ij redundant safe shutdown equipment, it is reasonable to expect that operator i

| training, ERO activation and symptom-based procedures provide the final line of ' !
i defense to ensure plant safety.

|i,

| Evalnation of Ampacity Derating Impact of Thermo-Lag I

i i

| The ampadty derating factors for cables in raceway wrapped by 'Ibermo-Lag has
;

j become a concern due to questions raised in Generic Letter 92-08. The NRC questions |: are related to the original Thermo-Lag manufacturer's recommended ampacity derating *

| factors as well as the wide range of ampacity derating factors applied across the industry.
j In Information Notice (IN) 94-22, the NRC provided some preliminny information
j about the results of tests the NRC had conducted to establish ampacity derating factors
; for cables in conduits and trays wrapped by Thermo-Lag 330-1 fire barrier material.

i
i

!
! Ampacity limits are placed on cables to ensure that the cables will operate within their '

; design parameters and are unrelated to a fire scenario. Without ampacity limitations, the ;
current carried by a cable could generate too much heat and result in the cable operating i

,

j at a temperature above its design rating, thus causing a reduction in the cable's design j
i ( life. The cables utilized at CPS are rated for 90*C operation and the ampacity limits ' ;; t. selected were based on that value. Since different installation configurations (such as I

i covered trays, or fire stops) can limit the dissipation of the heat generated by the current
i. passing through the cable, derating factors were developed to further restrict the current
j which the~ cable will be allowed to carry when these configurations are part of the cable

routing.

The CPS design defined the boundary between power, control, and instrumentation
circuits based on both voltage and current levels. Separate raceways are provided for the
different cables so that instrument cables are isolated from noise that could be generated
by the power and control cables and the control cables are separated from the heat and
induced voltage that could be generated by the power cables. As shown by NSED
Calculation EPED 19-G-31, Rev. O, the currents passing through control and
instrumentation cables do not generate sufficient heat to challenge the cable design
ratings.

'

.

t

(
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Evaluation of Ampacity Derating Impact of Thermo-Lag (continued)
.

Enclosure 4 identifies the CPS power cables protected by Thermo-Lag 330-1 fire barrier
material and the available ampacity margin for each cable in fire zone A-la. A review of I

this data indicates that the power cables wrapped by Thermo-Lag 330-1 in fire zone A-la
could be derated by as much as 37.7% or more without impacting their design functions
or design life. The highest ampacity derating identified in IN 94-22 is 46.4% for a #8
AWG conductor in a tray wrapped by a 3-hour rated Thermo-Lag 330-1 fire barrier. The
Enclosure 4 ampacity evaluation concludes that the NRC ampacity derating concerns
expressed in IN 94-22 will not have adverse impact on the two most heavily loaded
power cables (120 and 25 amps respectively)in fire zone A-la. This conclusion was
resched upon comparing conservatism chosen in the CPS design ampacity limits with the j
derating methodology used by the NRC in IN 94-22. Since the two most heavily loaded
cables will not be impacted by the concerns expressed in NRC's IN 94-22, the rest of the
cables in fire zone A-la are also acceptable from the ampacity derating view point.

|
Currently, there exist no conclusive ampacity derating factors for cables wrapped by ;

Thermo-Lag 330-1 fire barriers due to the many outstanding issues with regard to past
tests and test results; however, as discussed above, the Thermo-Lag cable tray fire wrap i

in fire zone A-la does not adversely impact the current carrying ~ capability of the cables.
j

i

*

!

i

.
,
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!BLOCK D, Part I
's

l. Failures associated with a design-basis fire in fire zone A-la are discussed

in USAR Appendix F, Fire Protection Safe Shutdown Analysis (SSA), ;

Subsection 3.1.1.

Currently, Subsection 3.1.1.2 states " Division 2 safe shutdown cables are.

'

routed in trays along the entire length of Fire Zone A-la. The Division I
safe shutdown cables enter fmm the east side of the auxiliary building and
are routed in trays and conduit for one-half the length of the zone. The
Division 1 and 2 cable trays are separated by a concrete cantilever (a
horizontal barrier). However, an exposure fire in this zone could still

,
'

destroy cables required by both methods since the cantilever does not

completely enclose one division of cables and equipmentc Therefore, in
,

order to ensure that a fire will not render both shutdown methods !
inoperable, protection will be provided for Division 2 cables and :

equipment, as described in modification Subsection 3.1.1.3 and deviation
Subsection 3.1.1.4".

t

Currently Subsection 3.1.1.3 etates, " Division 2 power and control cable
trays in Fire Zone A-1a will be protected by a 1-hour fire rated material

l' from column 124 to column 110. Division 2 instrumentation cable tray
will be pmtected by a 1-hour fire rated material for 20 feet, to act as a fires

break between the Division 1 and 2 safe shutdown cables".

These Subsections,3.1.1.2 and 3.1.1.3, are pmposed to be revised based

on a new deviation to be added to Subsection 4.2.2.16. The new deviation
will elimia* the reference to the 1-hour fire rating of Thermo-Lag. The
justification for this deviation, and for removing the subsections 3.1.1.2
and 3.1.1.3 wording which implies that there is a safe shutdown concern if
the 1-hour rated fire wrap is not installed, is provided in detail under the
Block A.2 discussions.

2. For the reasons provided in the Block A.2 discussion, the performance of .
!

the safe shutdown systems in fire zone A-la is not adversely impacted by |
the Thermo-Lag fire rating being changed from 1-hour to no specific
rating.

3.
' Even though the Thermo-Lag fire rating is now considered to be less than

1-hour and the reference to the rating is' deleted, this reduced capability of
the Thermo-Lag fire wrap does not cause any new failure modes. The
justification for the reduced capability being acceptable is provided in the

j Block A.2 discussion.
, {

\

i
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BLOCK D, Part I(continued)'
.

4. The USAR Appendix F, Safe Shutdown Analysis, documents the
capability of the CPS safe shutdown systems to achieve and maintain cold

shutdown condition in the event of a single fire anywhere in the plant with
a loss of offsite power. As explained by the Block A.2 discussion, it is not
credible to postulate a fire scenario capable of adversely affecting the safe
shutdown capability in fire zone A-1a despite the reduced Thenno-Lag
capability.

5. The probability of the failures evaluated in the USAR in ot impacted as
di===aad in the Block A.2 discussion.

BLOCK D, PartII

1,2, and 3. The accidents identified in the USAR are not affected by the
proposed change to the Thermo-Lag fire wrap rating in fire zone A-
la. As explained in the Block A.2 discussion, the plant safe
shutdown capability in the event of a fire in A-la is not adversely
impacted. Likewise, the consequences or the probability of a fire in
A-la is not impacted.

/'
BLOCK D, Part IIIt

1 and 2. As explained in the Block A.2 discussion, the Thermo-Lag ;

combustibility and ampacity derating concerns were evaluated and |
found to have no impact on fire zone A-la safe shutdown capability,

'

No new type of accident or equipment malfunction has been created.

BLOCK D, Part IV

1 and 2. None of the protective barriers, the approach to the acceptance limits
for any of the protective barriers, or the margin of safety is directly
affected by this change; The safe shutdown capability in fire zone
A-la has been determined to be acceptable after the impact of the
change was evaluated as explained in the Block A.2 discussion.

.

3. The CPS Fire Protection Pmgram as stated in Tech. Spec. 6.8.4.e is
unchanged. The bases of the Technical Specifications is not affected

9
,

by this change.

4

|(
1
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Divisi:n II S fe-Sh:tdown Ccbles Protected by Th:rmo-L g in Fire Zon2 A-10 Ea-are 2
Page 1 of 6

Cable FIREZ,

Raceway Neinber A-1A Cable Function
P2E IAP29B X 4KV feed from 1 AP09EB to 4160Vl480V xfmr of unit sub OAP06E

P2E IAP34N X 125VCC control power main feed from 1DC14E to OAP06E

P2E LAP 34V X 125VDC control power reserve feed from 0AP06E to I AP12E
,

P2E IAP34W X 125VDC centrol power reserve feed frein 1 AP12E to DAP06E

P2E LAP 36E X 480V feed from 1 AP12E to DG bide MCC 1 AP61E i
P2E IDG21J X 125VDC ce; trol power feed from IDC14E to Div 2 DG eentrol pnl IPL12JB

'

K2E ILD26E X Signal from 1E3 t M005B (RCIC ares cooler inlet temp) to MCR delta temp sw. Sw actanteen cause RCIC isolation.
}

!K2E ILD26F X Signal from IE31 N0068 (RCIC area cooler outlet temp) to MCR delta temp sw. Sw actussen cause RCIC isolation. ;
K2E ILD26G X Signal from 1E31 N004B (RCIC area ambient temp) to MCR temp sw. Sw actuation causes RCIC isolation.

;

Signal from 1E31 N027B (RHR A Ht Ex Rm cooler inlet temp) to MCR delta temp sw.Sw actuation causes RCIC and RHR '

K2E ILD28A X isolation i

Signal from 1E31-N028B (RHR A Ht Ex Hm cooler outlet teny) to MCR delta temp sw. Sw actuation causes RCIC and i

K2E ILD28B X RHRisolation

Signal from 1E31-N002B (RHR B Ht Ex Rm cooler inlet temp) to MCR delta temp sw. Sw actuation causes RCIC and RHR
K2E ILD28C X isolanen

Signal from 1E3141003B (RHR B Ht Ex Rm cooler outlet temp) to MCR delta temp sw. Sw actmenen causes RCIC and |K2E ILD28D X. RHilisolation
.

125VDC centrol for air sol vivs IE51 F004 and F025 (RCIC tub erk drain line iselsten vivs), vivs isoletelclose en loss of
C2E 1RIl9C X power.

125VDC feed from IDC14E to 1C71 S0018 (Div2 NSPS inverter). Less of feed causes inverter to transfer to alternate
P2R 1RP02C X source.1RP02E.

+

P2E IVD02A X 480V feed from 1 AP12E to 1VD01CB (Div2 DG reem vent supply fani. Less of vent fan Le operanen of Div 2 DG.

480V feed from 1 AP75E (MCC 1B11 te1TZ VD002A (operator for outside air intake damper IVD01YB). Damper fails
P2E IVD10A 'X closed.

j

P2E- IVD10B X 480V feed from 1 AP75E (MCC 1811 to1TZ-VD002B (operator for return air damper 1VD02YBl. Damper fails open .

P2E IVDIOC X_ 480V feed from 1 AP75E (MCC 1811 to1TZ VD002C (operator for erhaust air damper 1VD03YB). Damper fails closed . 4
Control circuit between I AP75E (MCC 181) and ITZ-VD002C (operator for exhaust air damper IVD03YB). Damper fails $C2E IVD10J X dosed. g

SSD_TLAG.XLS
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Div I Safe-Shutdown cables in Fire Zone A-1A within 20'ft -

( of the Div II Safe-Shutdown Thermo-lag wrapped cables

RACEWAY CABLE # CABLE FUNCTION
K1E 1CM75A Signal from 1LT-CM030 (Suppression pool

level) to MCR.
K1E ILD26D Signal to MCR for leak _ detection based on

inlet,' outlet temperatures of RCIC room
cooler (1VYO4S) as well as room ambient.

K1E ILD27C Signal from 1E31-N018A (RHR HX A room
ambient temp) to MCR for leak detection.

K1E ILD27F. Signal from 1E31-N001A (RHR HX B room
ambient temp) to MCR for leak detection.

K1E ILD27G Signal to MCR for leak detection based on
inlet, outlet temperatures of RHR A HX
room cooler (1VYO3S) and room ambient.

K1E ILD27H Signal to MCR for leak detection based on
inlet, outlet temperatures of RER HX Br

room cooler (1VYOSS) and room ambient..

PIE ILP01A 4KV power from 1AP07E to 1E21-C001 (LPCS -

pump motor) .
K1E ILP78B Signal from 1E21-N052 (LPCS pump discharge

pressure) to MCR for input to ADS logic.
K1E ILP78C Signal from 1E21-N053 (LPCS pump discharge

pressure) to MCR for input to ADS logic.g

PlE 1RH01A 4KV power from 1AP07E to 1E12-C002A (RHR A
pump motor) .

C1E 1RH01J Control interlock from 1AP07EC to IPL61JA
to start IVYO2C (ECCS supply fan) when.RHR
A pump is started.

C1E 1RH06A Control circuit for position of'1E12-F066
(RHR suction from Fuel pool coo ~ ling) as
input to pump run logic. Cable short puts
trip signal to pump motor.

PIE 1RH07A 480V feed from 1AP73E to 1E12-F003A (RHR A
HX shell side outlet valve). ,,

C1E 1RH07B Control.. circuit between MCC and 1E12-F003A' l
operator. Cable damage could impact valve
operation.

PIE 1RH09A ^480V feed from 1AP73E to 1E12-F004A (RHR.A
pump suction valve).

C1E 1RH09B * Control circuit between MCC and valve
operator for interlocks with other valves

C1E 1RH09F Control circuit between 1C61-P001A and
valve.-

CIE 1RH09G Control circuit between MCC and 1E12-F004A
operator. Cable damage could impact valve
operation. *

<

PIE 1RH12A 480V feed ~from 1AP73E to 1E12-F006A, RHR A
k

'

shutdown cooling injection isolation valve

.
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RACEWAY CABLE # CABLE FUNCTION
LC1E 1RH12B . Control circuit between MCC and 1E12-F006A ,

operator. Cable' damage could impact valve
operation.

PIE 1RH22A 480V feed from 1AP73E to 1E12-F024A (RHR A- <
'

test return to suppression pool valve).
C1E -1RH22B Control circuit between MCC and 1E12-F024A

operator.. Cable damage could impact valve '

operation.
PIE 1RH33A .480V feed from 1AP73E~to 1E12-F048A.(RHR A

HX shell side bypass valve).
C1E 1RH33B Control circuit between MCC and 1E12-F048A

~;

op'erator. Cable damage could impact valve-

operation.
. .

-P1E 1RH40A- '480V feed from 1AP73E to 1E12-FL68A (IOGt A
HX service water discharge valve).

C1E 1RH40B Control circuit between MCC and 1E12-F068A
operator. Cable damage could impacL valve
operation..

PIE 1RH50A 480V feed from 1AP73E to 1E12-F064A (RHR A
pump min flow valve).

.

CIE 1RH50B Control circuit between MCC and 1E12-F064A"

operator. Cable. damage could impact valve
/ operation.

. i'
g 'K1E ,1RH78A Signal from 1E12-N007A (RHR A HX SX wa'ter

inlet flow) to MCR
K1E- 1RH78B Signal from 1E12-N015A (RHR A flow) to MCR

-K1E 1RH93A Signal from 1E12-N052A (RHR A flow) to MCR
K1E 1RH96A Signal from 1E12-N055A (RHR A pump

- discharge) to MCR. .

K1E 1RH96B Signal from 1E12-N056A (RHR A pump j

,
discharge) to MCR.

PIE 1RIO1A 480V feed from 1AP72E to 1E51-C.003 (RCIC
water leg pump).,

PIE 1RIO4A 125VDC feed from 1DC13E to 1E51-F010 (RCIC
suction from RCIC storage tank valve) field
and series windings.

,

C1E 1RIO4B Control circuit between MCC and 1E51-F010-
operator. Cable damage could impact valve
operation..

PIE 1RIO4E 125VDC feed from 1DC13E.to 1E51-F010 (RCIC'
suction from RCIC storage tank valve),

armature winding's.
PIE 1RIO8A' 125VDC feed from 1DC13E to 1E51-F031'(RCIC

suction from suppression pool valve) field
and series windings.

C1E 1RIO8B Control circuit between MCC and 1E51-F031
operator. Cable damage could impact valve

( operation.

1

I

:!
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RACEWAY CABLE # CABLE FUNCTION
PIE 1RIO8E 125VDC feed from 1DC13E to 1E51-F031 (RCIC

-

suction from suppression pool valve)
armature windings.

PIE 1RIO9A 125VDC feed from 1DC13E to 1E51-F045 (RCIC
steam to turbine valve) field and series
windings. (paralleled to 1RIO9I)

ClE 1RIO9B Control circuit between MCC and IE51-F045
operator. Cable damage could impact valve
operation.

C1E 1RIO9D Control' circuit between MCR and lE51-F045*

operator. Serves as input to RCIC. logic
for operation and isolation. Cable damage
could impact system logic.

PIE 1RIO9H 125VDC feed from 1DC13E to 1E51-F045 (RCIC
steam to turbine valve) armature windings
(paralleled to 1RIO9J) .

PIE 1RIO91 125VDC feed from 1DC13E to 1E51-F045 (RCIC
steam to turbine valve) field and series

.

' windings (paralleled to 1RIO9A) .
PIE 1RIO9J 125VDC feed from IDC13E to 1E51-F045 (RCIC

steam.to turbine valve) armature windings
(paralleled to 1RIO9H) .

PIE 1RIl0A 125VDC feed from 1DC13E to 1E51-F046 (RCICI
turbine lube oil cooling water supply
valve) field and series windings.

C1E 1RIl0B Control circuit between MCC and 1E51-F046
operator. Cable damage could impact valve
operation.

PIE 1RIl0E 125VDC feed from 1DC13E to 1E51-F04G (RCIC
.

turbine lube oil cooling water supply
valve) ammature windings.

C1E 1RI18C 120V control and indication circuits for
IE51-F005 (RCIC turbine exhaust drain
isolation valvei and 1E51-F026 (Steam line
drain isolation valve) .

. C1E 1RI18G Control signal from 1E51-NO37 (RCIC drain
line water level switch) to MCR for input
to RCIC logic for auto-open of 1E51-F005.

C1E 1RI24A Control and indication signals between'MCR
. and 1E51-C002D. Carries trip signal for

turbine stop valve and position, pressure
temperature data for annunciators.

C1E 1RI24C Control circuit between MCR a.nd 1E51-C002D
carries valve position data for input to
RCIC operation logic.

C1E 1RI24J DC control power for 1E51-N591 (EGM
control box)i CIE 1RI24K DC control power for 1E51-N590 (Ramp\. signal converter)

- _ _ _ _ _ _ -
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RACEWAY CABLE # CABLE FUNCTION
\ PIE 1RI25A '125VDC. feed from 1DC13E to 1E51-C002F

(RCIC gland seal air compressor).
C1E 1RI25E 120VAC feed from 1AP72E to space heater in

1E51-C002F (gland seal air compressor) .
PIE 1RI26A 125VDC feed from 1DC13E to 1E51-C002E

.

(RCIC turbine trip valve) field and
series windings.

C1E 1RI26B Control circuit between MCC and 1E51-C002E
operator. Cable damage could impact valve
operation.

PIE 1RI26E, 12LVDC feed from 1DC13E to 1E51-C002E
iaCIC turbine trip valve) armature

. windings.
PIE 1RI26G 125VDC feed from 1DC13E to 1E51-C002E

*

(RCIC turbine trip valve) field and
series windings.

PIE 1RI26H 125VDC feed from 1DC13E to 1E51-C002E-
(RCIC turbine trip valve) armature-.

windings.
PIE 1RI31A 125VDC feed from 1DC13E to 1E51-F095 (RCIC

turbine steam supply bypass valve) field
. and series windings.

(,
C1E 1RI31B Control circuit between MCC and 1E51-F095

operator. Cable damage could impact valve
\

operation.
.

PIE 1RI31F 125VDC feed from 1DC13E to 1E51-F095 (RCIC
turbine steam supply bypass valve)
armature windings.

.*

K1E 1RI76B Signal from RCIC EGM control box to MCR
transient test panel 1H13-P640.-

K1E 1RI76C Signal circuits between MCR and RCIC
controls for input to 1E51-C002-1 (Turbine

,

speed meter) and from flow controller in' j
MCR to signal converter at RCIC. '

K1E 1RI76E Signal from 1E51-N003 (RCIC pump discharge I
.

flow) to 1E51-K601 (square root converter)
in MCR for RCIC control.

K1E 1RI76F abandoned spare
.(RCIC pump discharge |K1E 1RI78A Signal from 1E51-N050

,

pressure) to MCR. I
-

K1E 1RI78B Signal from 1E51-N051 -(RCIC' pump discharge
flow) to MCR. s

K1E 1RI79C Signal from 1E51-N055A.(RCIC turbine
exhaust pressure) to MCR for isolation,

logic.
K1E 1RI79D. Signal ~from 1E51-N055E (RCIC turbine

exhaust pressure) to MCR for isolation
J logic.
\

I

|
_ _ _ _ - _ _ _ _ _ _ _ _ _ .



- - - -

f0h
Enclocura 2

Papa 6 of 6
,

RACEWAY CABLE # CABLE FUNCTION'
K1E 1RI84A Signal from RCIC governor control panel to

MCR for GETARS.
K1E 1RI84B Signal from RCIC governor control panel to

MCR for GETARS.
K1E 1RS75A Signal from IC61-N001 (IUm A flow xmtr) to

1C61-P001 (Remote shutdown panel) for.

. indication.
PIE ISX20A 480V feed from 1AP73E to 1E12-F014A (RHR A

HX SSW inlet valve).-
ClE 1SX20B Control circuit' bet. ween MCC and 1E12-F014A

op?rator. Cable damage could impact valve
-operation.

.

PIE 1SX59A 480V feed from 1AP73E to 1SX173A (RNR A HX
bypass valve).

CIE 1SX59B Control circuit between MCC and 1SX173A-
operator. Cable damage could impact valve

.
operation.

PIE IVY 02A 480V feed from 1AP72E to 1VYO2C (ECCS RHR
.

A pump room supply fan).
C1E IVYO2C Control circuit.between 1AP72E and IPL61JA

includes auto-start signal for fan IVYO2C
and control power for SX solenoid valves.

/ C1E IVYO2E Alann circuit from IPL61JA to MCR for
\ annunciation of RHR A'ECCS ventilation

problems.
PIE IVYO3A 480V feed from 1AP72E to IVYO3C (ECCS RHR

A HX room supply fan).
C1E IVYO3C Control circuit between 1AP72E and IPL61JA

includes auto-start signal for fan _IVYO3C
and control circuit for SX solenoid valvesPIE IVYO4A 480V feed from 1AP72E to IVYO4C (ECCS RCIC
pump room supply fan).

CIE IVYO4C Control circuit between 1AP72E and IPL62J-

includes auto-start signal for fan IVYO4C
and control. power for SX solenoid valve.

CIE IVY 10B 120V control power feed from 1AP72E to
-

IPL61JA (RHR A pump room and HX room
ventilation panel).

C1E IVY 10C 120V control power ~ feed from 1AP72E to
. IPL62J (RCIC pump room ventilation panel) .-

.

t

t.
*

.
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PRA EVALUATION OF SAFETY SIGNIFICANCE OF

k POTENTIAL THERMOLAG FIRE BARRIER FAILURE

This evaluation is intended for use as supporting
|documentation in the safety analysis of Thermo-Lag 330-1

cable wrap material in firezone A-la. This study used the
IPE model and fire' databases as they stood on 11/02/94 as
inputs.. Subsequent changes to the IPE model and/or fire

-

databases could significantly affect the results of this
evaluation. Careful attention'to the method used in this
evaluation is important in the correct interpretation and. i

application of the final results. Use of the material |presented here in any'other' context could be inappropriate '

and potentially misleading or erroneous. i

METHOD
,

'
,

This analysis is composed of three major parts. The.first (
part of the analysis is to identify all modeled components j
that could be affected by a fire in zone A-la (elevation '

707', Auxiliary Building Hallway) and the basic events in !

the IPE model that represent these components. This list of
components contains not only the equipment itself, but also ;
any cables required for a piece of equipment to perform it's !

' ,
modeled function. This part also includes identifying the t

( basic events in the CPS model that are not protected by
( Thermolag. Part 1 is described in attachments PRA-1 and

PRA-4.

Using the basic events list from part 1 as an input, the !
second part of the analysis involves calculating the

|conditional core damage probability (CCDP) for two different ;

situations. The first situation is the case in which a fire '

occurs and all cables and equipment in a fire zone are
damaged. This situation models Thermolag failing to |
perform adequately as a fire barrier. The second situation lis the case in which only cables not wrapped by Thermolag '

throughout the firezone are damaged.by a postulated fire. !
This situation models Thermolag performing per design. )Attachments PRA-2 and PRA-5 describe the CCDP determination. '-

While preventing core damage is an important consideration
for plant safety, maintaining containment integrity by
protecting cohtainment isolation and heat. removal.
capabilities is also a concern. Additionally, containment
analysis in the IPE report identified the loss of
containment hydrogen control as a major cause of containment
failure. Correspondingly, the effect of a. fire in zone A-la
on these functions was also examined. This analysis is
detailed'in attachments PRA-2 and PRA-5.

1 The third part of the analysis was to determine the fire
\ ignition frequency in zone A-la. This calculation utilizes

.

, . . , , , . , , .y ,,.y * --~~ ^~ ~ " " ' ' ~ ~ ' ~ ~ '
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- the methodology described in the Fire-Induced Vulnerability
Evaluation (FIVE) Guide, EPRI TR-100370 and the Fire Risk(
Analysis Implementation Guide, EPRI Project 3385-01.
Ignition frequency calculation is described on attachments
PRA-3 and PRA-6.

CONCLUSION

The results of this analysis showed that the CCDP calculated
for each situation was identical, which means that the
Thermolag installed in fire zone A-la provided no
quantifiable benefit in preventing core damage.
Additionally, no impact or benefit from Thermolag was found
to exist relating to containment isolation capability,
containment heat removal or containment hydrogen control. .

/

\
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Attachment-PRA-1
Fire Database Developmenti

and Fire Susceptible Events for
Thermolag Installations

The purpose of the fire PRA databases is to provide location !specific information for the PRA model. This information
iincludes the location of all PRA modeled equipment and
jsupporting cables, the basic events (BE)s associated with '

said equipment, and the PRA initiators that could result
from a fire in any fire zone. A major resource for this
task'was the SLICE database system' maintained by.the NSED )

electrical design group. Database. development covered all |

,

firezones in the plant instead of being specific to
individual firezones. ' ;

1

|

How Database Was Developed !
1
iDatabase development was performed by completion of the

following steps: '

1. Identification of all basic events included in the PRAmodel. This task was performed by creating a BE report from !the PROJECT.BE file using the CAPTA code.
t

g 2. Determine which basic events apply to each piece of
modeled equipment. This task was performed by separating *

'

the BEs from task 1 by system and having each system analyst j

identify the equipment associated with each basic event. 4

Some basic events, such as certain flow diversion events,
!

,

had more than one piece of equipment associated with it.
t

Human errors and maintenance unavailabilities were excludedfrom' this task since these BEs would occur prioi- to a fire. )
,

This task generated database ELDB2.DBF.
i

3. Identify all power, control and instrumentation cables
associated with each piece of modeled equipment. The SLICE
database CABLE.DBF was used for this task. All equipment
identified in task 2 were. compared with the FR_EQUIPMT AND
TO_EQUIPMT fields in the CABLE.DBF database. The resulting
cables were then traced until either the 4.16KV/6.9KV or

-

main control room cable risers / termination cabinets werereached. Tracing the cables involved not only the CABLE.DBF
database, but also plant E02 and E03 drawings. .The CPS safe
shutdown analysis contained in USAR Appendix F was also
reviewed to ensure all cables in that analysis associated ,

with modeled equipment were included in the fire database.
'

Cables to modeled equipment that would not disable the
4

equipment if lost, such as position indication on non-
interlocked valves, were not included in the database. |

iCables to the RAT and ERAT, though not explicitly modeled in I

the PRA, were included as a means of identifying ~ zones wherei

( a fire could result in a loss of offsite power.

|
:

, _ - . - _ _ _ _ _ , _ _ ,_ _ _ , _ . . _ _ _ _ _ . _ _ . _ , _ _ _ _ _ . _ __
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4. Identify the routing points associated with all
( identified cables. Routing points are intermediate

locations on a cable tray or conduit. Using SLICE data, the
trays containing each cable were identified, as well as all
intermediate routing points. ,

5. Identify fire zone associated with each routing point. !<

Using a SLICE system cross-index of routing point to fire ;

zone, the location of cables contained in cable trays was
identified.

6. Identify fire zones associated with each piece of
modeled equipment. This task was performed by a combination

|'

of plant general arrangement review and plant walkdown. |

7. Identify fire zones associated with conduits and open !
cables. Since the SLICE database does not contain location jinformation on conduit or open cables, thid taak was
performed by a combination of plant general arrangement
review and plant walkdown.

!
8. Identify equipment susceptible to spurious actuation
from fire'. This information was taken directly from the ,

!

safe shutdown analysis contained in USAR Appendix F. i

9. Identify internal events initiators that could occur,

i. due to a fire in a fire zone. Using information gathered in-t previous. tasks, all equipment and cables in this zone were :
identified. This list was reviewed and a list of initiators |resulting from the loss of all' equipment and cables in zone

|A-la was compiled. This list was reviewed by an IPE analyst 1and a SRO and a final initiator list was developed. '

Utilizing the information gathered in the previous steps,
the fire location database ELDBl.DBF was completed.

Selection of Fire Susceptible BEs in Thermolag Areas

The structure of ELDB1 was set up so that for each piece of
equipment, cables were identified up to the 4.16KV/6.9KV
busses and/or the main control room termination cabinets.
This resulted in listing some cables, particularly power
cables, several times for different pieces'of equipment.

. This approach allowed a database sort on fire zone without
losing control, power or instrumentation dependencies. Once
the equipment and cables contained in a zone were
identified, the associated BEs were also determined. This
list of BEs was reviewed and BEs that would not'be affected
by a fire were removed from the list of fire susceptible
BEs. Examples of the type of BEs removed include the
following: manual valve plugging, check valves failing to

; open, orifices plugging, all pre-event human errors and all

( maintenance

!

._ . -_
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unavailabilities. Attachment PRA-4 contains the lists of'

( 'BEs and initiators generated from database ELDBl.DBF. ~

,

|

|t

|
|

|
|

|
-

|
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CONDITIONAL CORE DAMAGE FREQUENCY
AND CONTAINMENT IMPACT
FOR THERMOLAG INSTALLATIONS

,

For fire zone A-la, all the basic events in the PRA that
could be affected by a fire in the area were identified
using the databassa that were prepared for the fire PRA.
For a basic event to be affected by a fire, either a fire
susceptible component or associated power, control, or ,

important instrumentation cable had to be located in fire
.

zone A-la. These basic events are called fire-susceptible
'

basic events. The development of the data bases and the'

lists of fire susceptible basic events are described-in
attachment PRA-1.

CONDITIONAL CORE DAMAGE PROBABILITY

After the appropriate basic events were identified, two
analyses were performed. .First, all the fire-susceptible
basic events involving that area were set to TRUE (meaning
failed) in the original models, the model was requantified
and the resulting conditional core damage probability (CCDP)
was determined. This represents the case in which Thermolag
is ineffective. Secondly, all.the fire-susceptible basic

I events involving that area, except those which are protected
\ with Thermolag, were set to TRUE in the models, and the

resulting CCDP was determined. This represents the case in
which there is an effective Thermolag fire barrier. The
difference between the two results represents the importance
of the fire barrier. The bigger difference there is between
the two numbers, the' more important is the Thermolag
installation in that area. For firezone A-la, the list of
basic events for both cases were identical. This can be
explained by the fact that the Division 2 cables protected
by Thermo-lag are only protected for a portion of their
length in this firezone and are therefore susceptible to
damage from a whole zone fire scenario. Attachment PRA-4
contains the list of basic events used in zone A-la.

For thoroughness, it is important to go back to the original
models to fail the appropriate components, because in the
normal process of quantifying a PRA, many combinations of
events that are'unlikely without a fire are truncated out of
the solution because they contribute very little to the
overall core damage frequency, result.. Subsequent results
when trying to fail these components will be inaccurate if
their failure could contribute significantly to the
probability of core damage. By failing them before
truncation, no significant. contributor can be lost.

( The analysis of this area included failure of.affected

( components as described above, plus the certain occurrence

_- . - - .
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of the initiating events that would be precipitated by a<

fire in each area. All other initiators were trimmed out by
setting them to FALSE. |

CONTAINMENT FUNCTION EVALUATION .

i For defense in depth, the containment function is important,
as well as core damage frequency. Because a low fraction of
postulated core damage events lead to containment failure, a

i simplified method of assessing the impact of Thermolag
; failure was employe.d. Three functions that support

containment integrity were analyzed independently. These;

functions are isolatio.n, heat removal, and hydrogen control.
"'he reliability of these functionn was compared with the
Thermolag failed and with'the Thermolag assumed capable of
performing as designed.

Examples of the various batch files and SETS user programs
to perform this analysis are included in attachment PRA-5.

RESULTS

The CCDP calculated both with and without Thermolag was
1.23E-02. This' result shows that Thermolag provides no
quantifiable benefit in preventing core damage in zone A-la.
Additionally, no difference in failure probability was found..

I between the two analyzed cases relating to containment
isolation, heat removal or hydrogen control capabilities in
zone A-la.

-Prepared: a - Date: LL Tf
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Attachment PRA-3 |( Fire Ignition Frequencies
for Thermolag Areas

Following calculation of the conditional core damage
probabilities (CCDPs), the results were reviewed and all fire
zones with CCDPs greater than 1.0E-07 were identified. Fire
zones with lower CCDPs were screened without additional analysis.
In this zone,~even though the CCDP is greater than 1.0E-07,
calculation of the ignition frequency is not necessary since the
CCDP calculated for the.two cases is identical. However, the
ignition frequency calculation for zone A-la is presented here as
additional information.

Development of Ignition Frequencies

The ignition frequency was calculated in accordance with the EPRI
i

Fire PRA Implementation guide and the Fire-Induced Vulnerability
Evaluation (FIVE) manual (EPRI TP-100370) . The contractor for
the fire PRA tailored collaboration, Scientific Applications
International Corp. (SAIC), supplied EXCEL spreadsheets that
duplicate the printed ignition frequency worksheets from the

~

implementation manual. Generic fire frequencies.were taken
directly from the " Fire Events Database, Final Draft. Report",
dated 12/30/91, that was prepared by SAIC for Nuclear Safety
Analysis Center (NSAC) . Location weighting factors and ignitionI source weighting factor methods are specified by the ~

implementation guide.

The major difficulty in the ignition frequency calculation
methodology was the determination of the number and location of
the plant ignition sources for both zone A-la and the plant as a
whole. The implementation guide described the types of. ignition

~

sources that must be considered. Using the SLICE system
EQUIPMEN.DBF database, all equipment matching the component type |guidelines were identified. The SLICE system is maintained by
the NSED electrical design group. Significant judgment was ,

required in determining which components to include as sources, i

The bases for component selection were supplied by SAIC.- For
example, pumps of less than or equal to 5 HP were eliminated as
ignition sources. Cables and junction boxes were eliminated as
possible ignition sources since essentially all cable in the
plant is IEEE-383 rated cable.. Using the ignition source list
developed from the SLICE system as a guide, zone'A-la was then
walked down and any additional ignition sources were added to the-
list. Selected system dumps from the MEL system were also
reviewed. This was particularly important for the electrical
cabinet categories since each individual breaker cubicle is
counted as an inclividual cabinet.

Following the identification of the zone A-la igriition sources,
the plant wide ignition sources were identified and fir.e zones(- associated with these sources were determined by comparing the

_ _ _ , _ _ - - _, . __
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column and row information from SLICE and MEL with the plant
I general arrangements. Selected areas were also reviewed from

plant elevation drawings (E2X series) . Walkdowns in
approximately 10% of the plant fire zones were also performed as
a check of the accuracy of the documentation review. It should
be noted that the implementation guide allows equipment numbers
and locations to be estimated by engineering judgment alone.
Once locations were identified, the number of plant-wide
components for each category were determined both plant-wide and
by locatiori type. Fire zones are characterized as belonging to
different location types. Some location types were obviotts, such
as the main control room or turbine building. Others, such as
switchgear rooms and reactor building locations were less '

apparent. Switchgear rooms were' selected based on the existence
of either 4.16 KV or 6.9 KV switchgear. The reactor buildincj
category was based on Mark I and' Mark II containment layouts and
encompassed zones in the Fuel, Auxiliary, Control and Diesel'
Generator buildings that were not included in other specific
location types.

With the plant wide and location type component tabulati'ons
complete, the fixed ignition sources contributing to the ignition
frequency in zone A-la were determined and entered onto the )worksheets. In addition to fixed ignition sources, transient
ignition sources were also examined. Transient ignition

[ weighting factors were identified using the implementation guide.
Specifically, contribution from smoking and candles were -

-k eliminated from consideration. The hot pipe contribution was !
also excluded for those zones without high energy piping. Once '

all component location information was entered, the zone ignition )
frequency was calculated. The zone A-la ignition frequency is 1

1.6E-03 per year. For additional information, Attachment PRA-6
contains the zone A-la ignition frequency worksheet.

.
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Attachment PRA-4
Basic Events and Initiators
Used In Analysis
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11/02/94 Attachment PRA-4
SETS Code Input For Firezone A-la 88* O

Same Input Deck For Protected and Unprotected Cables
'

\

Resulting CCDP = 1.23E-02
BASIC EVENT DESCRIPTION

.

A06EX4BCBD- FAILURE OF CIRCUIT BREAKER OAP06E CUB 4B OPENA06EX4CCBD
FAILURE OF CIRCUIT BREAKER -0AP06E CUB 4C OPENADG01KBDGR. FAILURE OF DIESEL GENERATOR 01RB TO RUNADG01KBDGS
FAILURE OF DIESEL GENERATOR 01KB TO STARTADG01KBIMX FAILURE OF DG01KB INITIATION CIRCUITSADOO1PBMPR
FAILURE OF PUMP DOO1PB TO RUN GIVEN START

ADOO1PBMPS' FAILURE OF PUMP DOO1PB TO START
AP552ALCBD . FAILURE OF CIRCUIT BREAKER OAP55EB CUB 2AL OPENAPX400BCBD

FAILURE OF. CIRCUIT BREAKER 400B1 OPEN
AVD01CBFNR FAILURE OF FAN VD01CB TO RUNAVD01CBFNS FAILURE OF FAN VD01CB TO START

i

AVD01YBDMO FAILURE OF DAMPER VD01YB TO OPEND1RP02ETFE
TRANSFORMER 1RP02E FAILS TO PROVIDE POWERDAF24ARCBD
FAILURE OF CIRCUIT BREAKER MCC F2 CUB 4AR OPENDC7151BSSO
STATIC XFER SWITCH C718001B FAILS OPEN

DC7181BSSX STATIC XFER SWITCH C719001B IMPROPER XPERDCS001BIVD
FAILURE OF OUTPUT FROM INVERTER S001BDVX13CBFNR FAILURE OF FAN VX13CB TO RUNDVX13CBFNS FAILURE OF -FAN VX13CB TO STARTDXVX14CFNR FAILURE OF FAN VX14C TO RUN

( 1XVX14CFNS FAILURE OF FAN VX14C TO START
\ JRHF094MVO SX TO RHR F094 MOV FAILS TO OPENERHF096MVO SX TO RHR F096 MOV FAILS TO OPEN

ERHFLOWXVC RH DIVERSION FLOW' VALVE FAILS'TO CLOSEESXFLOWXVC
.SX " DIVERSION FI4W VALVE FAILS TO CLOSE

FCD01PCMPR PUMP 1CD01PC FAILS TO RUNFCD01PCMPS PUMP ICD 01PC FAILS TO START
.GIA026AFLP

DIV 2 ADS AIR BOTTLE LINE FILTER PLUGGEDGIA026BFLP *

DIV 1, ADS AIR BOTTLE LINE FILTER PLUGGED
GIA044AAVT

DIV 2 PRESSURE REG VLV FAILS TO REMAIN OPENGIA044BAVT
DIV 1 PRESSURE REGULATOR VLV FAILS TO REMAIN OPENGIA128ARVT DIV 2 ADS AIR RELIEF VLV FAILS OPENGIA1288RVT DIV 1 ADS AIR RELIEF VLV FAILS OPEN

GRDISKAPIL DIV 2 RUPTURE DISK FAILS
GRDISKBPIL DIV 1 RUPTURE DISK FAILS
I1WO4CFNR SUPPLY FAN IWO4C FAILS TO RUNI1WO4CFNS SUPPLY FAN 1 1WO4C FAILS TO START
IRIC003MPR' WATER LEG PUMP FAILS- TO RUN
IRIF010MVT RCIC'SUCT VLV IMPROPERLY CIASES.
IRIF013MVO MOV F013 FAILS TO OPEN
IRIF019MVO MIN FIDW VLV FAILS TO OPEN - - ' *

IRIF031MVO RCIC SUCT VLV FAILS TO OPEN
IRIF045MVO' STEAM SUPPLY ISOL'VLV FAILS TO OPEN. IRIF046MVO

IDBE OIL COOLING WATER SUPPLY VLV FAILS TO OPEN
~

IRIF063MVT MOV F063 IMPROPERLY SHUTS
IRIF064MVT NOV F064. IMPROPERLY SHUTS
TRIF068MVT TURBINE EXHAUST VALVE F068 FAILS TO OPEN

IC002ENVT TURBINE TRIP VALVE IMPROPERLY CIASES

4
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SETS Code Input For Firezone A-la "E'

Same Input Deck For Protected and Unprotected Cables

Resulting CCDP = 1.23E-02

BASIC EVENT DESCRIPTION
.

KXN004ATSZ RCIC HI ROOM TEMP N004A TRANS FAILS TO ACTUATE
EXN004BTSZ RCIC HI ROOM TEMP N004B TRANS FAILS TO ACTUATE
KXN005ATSZ RCIC ROOM HI DELTA TEMP N005A TRANS FAILS HIGH ~

:EXN005BTSZ RCIC ROOM HI DELTA TEMP N005B TRANS FAILS HIGH '

.KXN006ATSZ RCIC. ROOM HI DELTA TEMP N006A TRANS FAILS IDW
EXN006BTSZ RCIC ROOM HI DELTA TEMP N006B TRANS FAILS IDW
KXN083AFSZ RCIC LINE HI STEAM FIDW N083A TRANS FAILS TO ACTUATE '

KXN083BFSZ RCIC LINE HI STEAM FIDW N083B TRANS FAILS TO ACTUATE '

KXXF063MVC' RHR & RCIC STEAM SUPPLY INBD ISOL VLV FAILS TO CICSE
EXXF064MVC ~ RHR & RCIC STEAM SUPPLY OUTBD ISOL VLV FAILS TO CIDSE
LPOC001MPR FAILURE OF PUMP OC001 TO RUN GIVEN START
LPOC001MPS FAILURE OF PUMP OC001 TO START
LPvYO1CFNR FAIIERE OF FAN VYO1C TO RUN
LPVYO1CFNS FAILURE OF. FAN VY01C TO' START .. .

LPXF001MVT LPCS SUCT MOV F001 IMPROPERLY CIDSES
LPXF011MVC FAILURE'OF LPCS MIN FIDW MOV F011 TO CLOSE
LPXF011MVT LPCS MIN FIDW VLV. FAILS TO REMAIN OPEN .BELOW 875 GPM
LPXF012MVT LPCS TEST. RETURN VALVE XF012 IMPROPERLY TRANSFERS.OPEN
NC11CIAMPR CRD PUMP 1C11C001A FAILS TO RUN

'T12F008MVO SUCTION.MOV FROM RR FAILS TO OPEN
L12F009MVO ' SUCTION MOV FROM RR FAILS TO OPEN

\ A1C002AMPR PUMP A FAILS TO RUN
R1C002 AMPS PUMP A FAILS TO START
R1F003AMVT FAILURE OF HX A OUTLET MOV TO REMAIN OPEN,

R1F004AMVC SUPP' POOL SUCTION MOV A FAILS TO CIDSE
R1F004AMVT RHR A SUCT LINE MOV FAILS TO REMAIN OPEN

'

R1F006AMVO SDC SUCTION MOV A FAILS TO OPEN
R1F024AMVO FAILURE OF FULL FIDW TEST MOV A TO OPEN -

R1F024AMVT FAILURE OF FULL FIDW TEST MOV A TO REMAIN CLOSED
R1F048AMVC FAIIERE OF HX A BYPASS MOV TO CLOSE .

R1F048AMVT FAILURE OF HX BYPASS NOV A TO REMAIN OPEN
R1F064AMVC FAILURE OF . MIN. FLOW LINE MOV A TO CICSE ABOVE 1100 GPM
R1F064AMVT MIN FIDW VLV A FAILS TO REMAIN OPEN
RIVYO2CFNR RHR A PUMP RM COOLER FAN FAILS TO RUN
RIVYO2CFNS 'RHR A PUMP RM COOLER FAN FAILS TO START i

,

R1VYO3CFNR RHR A HX ROOM FAN FAILS TO RUN
R1VYO3CFNS RHR A HX ROOM COOLER. FAN FAILS TO START
R2C002BMPR PUNP B FAILS TO.RUN
R2C002BMPS PUMP B FAILS TO START -

R2F003BMVT FAILURE OF HX B OUTLET MOV TO REMAIN OPEN
R2F004BMVC SUPP POOL SUCTION MOV B' FAILS TO. CLOSE ~

j
'

.R2F004BMVT RHR B SUCT LINE MOV FAILS TO REMAIN OPEN !R2F006BMVO SDC SUCTION MOV B FAILS TO OPEN
R2F024BMVO FAIIERE OF FULL FIDW TEST MOV B TO OPEN
R2F024BMVT FAILURE OF FULL FIDW TEST MOV B- TO REMAIN CIDSED'R2F027BMVT INJECTION LINE OB CIV B FAILS TO-REMAIN OPEN
'2F037BMVT FAILURE OF FC LINE MOV B TO REMAIN CIDSED
.2F048BMVC FAILURE OF HX B BYPASS MOV To CIDSE

,

- - - + - w . . - - - . - , . - . . . . , , . . . - - . - - . - -_ - _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ . _ _ . _ . - _ . _ _ _ _ _ _ . .-
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SETS Code Input For Firezone A-la #E"
Same Input' Deck For Protected and Unprotected Cables

- Resulting CCDP = 1.23E-02

BASIC EVENT DESCRIPTION

R2F048BMVT FAILURE OF HX BYPASS MOV B TO REMAIN OPENR2F064BMVC FAIIURE OF MIN FIDW LINE MOV TO CIASE ABOVE 1100 GPM
R2F064BMVT MIN FIDW MOV B FAILS TO REMAIN OPEN
R2VYO5CFNR RHR B HX ROOM COOLER FAN FAILS TO RUN
R2VY05CFNS RHR B HX ROOM COOLER FAN FAILS TO START
R2VYO6CFNR RHR B PUMP.RM COOLER FAN FAILS TO RUN
R2VYO6CFNS RHR B PUMP RM COOLER FAILS TO START
R3C002CMPR _ PUMP.C FAILS TO RUN
R3C002CMPS RHR PUMP C FAIIS TO START
R3F0210MVT RHR C FULL FLOW TEST MOV FAILS TO REMAIN CIASED
R3F042CMVO- INJECTION LINE C MOV FAILS TO OPEN
R3F064CMVC FAILURE OF MIN FIDW MOV TO CIASE ABOVE 1100 GPM

'R3F064CMVT RHR C MIN FIDW MOV FAILS TO REMAIN OPEN
R3R1050MVT RHR C SUCT LINE MOV FAILS TO REMAIN OPEN
R3VYO7CFNR RHR C ROOM COOLER FAN FAILS TO RUN
R3VYO7CFNS RHR C ROOM COOLER FAN FAILS TO START
RE12C02MPR RHR B/C WATER LEG PUMP FAILS TO RUN

.

.RE21CO2MPR RHR A/LPCS WATER LEG PUMP FAILS TO RUN
X1SX033AVO DISCHARGE VALVE ISX033 FAILS TO OPEN

(.
X1SX037AVO DISCHARGE VALVE ISX037 FAILS TO OPEN
.1SX189AVO DISCHARGE VALVE ISX189 FAILS TO OPENl iRF014AMVO INLET VALVE 1E12F014A FAILS TO OPEN

XRF014BMVO INLET VALVE 1E12F014B FAILS TO OPEN
XRF068AMVO OUTLET VALVE 1E12F068A FAILS TO OPEN
XRF068BMVO OUTLET VALVE 1E12F068B FAILS TO OPEN
XSXO23AAVO DISCHARGE VALVE ISX023A FAILS TO OPENXSX023BAVO DISCHARGE. VALVE ISXO23B FAILS TO OPENXSX027AAVO DISCHARGE VALVE ISXO27A FAILS'TO OPEN
XSX027BAVO DISCHARGE VALVE ISXO27B FAILS TO OPEN

.

XSX027CAVO DISCHARGE VALVE ISX027C FAILS TO OPEN
XSX029AAVO DISCHARGE VALVE ISXO29A FAILS TO OPENZSXO29BAVO DISCHARGE VALVE ISX029B FAILS TO OPENXSZO29CAVO DISCHARGE VALVE'1SXO29C FAILS TO OPENXSX053BMVO DISCHARGE VALVE ISXO63B FAILS TO OPEN
'XSX173AMVC MINIMUM FLOW. VALVE 1SX173A FAILS OPEN
XSX17?AMVO MIN FI4W VALVE ISX173A FAILS TO OPEN
XSX174BMVC MINIMUM FI4W VALVE ISX173B ~ FAILS OPEN
XSX173BMVO MIN FIDW. VALVE 1SX173B FAILS TO OPEN
XSX181BAVO DISCHARGE VALVE ISX181B FAILS TO OPEN
XSX185BAVO DISCHARGE VALVE ISX185B FAILS TO OPEN'
XSX193BAVO DISCHARGE VALVE ISX193B FAILS TO OPEN
YTRANISTRX TRANSIENT WITH ISOLATION INITIATOR'

(

- ,- . _ _ _ - . -. _ . - - . - . _
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ANALYSIS OF CONDITIONAL CORE DAMAGE FREQUENCIES

AND CONTAINMENT DEGRADATION FOR
'

THERMOLAG FIRE EONES

I

|
This attachment describes - the method used for determining the
likelihood of core damage, given that a fire has destroyed all '

essential equipment in a specified . fire area. Basically, the
method fails all components in a given area in the appropriate
fault trees, and then re-solves the entire PRA model. This
method was used rather ~than failing. events in the core damage
results from the PRA, because many components that do not appear
in the core damage cutsets because they are inherently reliable 1
may be failed by a fird. Therefore just starting with the core
damage cutsets would not yield a true picture of the possible
consequences from a fire in a given area. This method was used
for the 94 fire areas of interest for'the fire PRA.

.

INFUTS

The method starts with three inputs: the linked CAFTA fault tree !mMels for the plant, the SETS user programs for solving the '

' system and sequences for the level 1 PRA, and a list for each/..
fire. area of the basic events that are. assumed failed and theinitiating events that could result from a fire in a given area.

|

,

s

The linked CAFTA fault trees are in ZCNMT.CAF.

The SETS user programs for the PRA are as listed in appendix F ofthe PRA update report. "

.

The lists of basic events and initiators are of the following
example format.

.

u_v_ anele text innut file (Area CB3B)

bk4A1

siggj.a
li!idM
8sgr@esEHHi

SEso $E!$
8sami!=
c"!!ille

. SIBIVD
t

\

|
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IMPORTING FAULT TREES

The first step in ' solving the PRA model is to read the CAFTA
fault tree files into SETS, simplify them, and form independent
subtrees (IST) and stem equations. Two steps are taken before
doing this in order to ensure that top events necessary for the
sequence solutions are not unintentionally included.in:the ISTs.
The first step is identical to that taken for the base PRA

!solution; to construct an additional fault tree containing all
|

-

the events that we wanted to keep out of ISTs and then combine -

this with ZCNMT (the combined IPE fault tree model). The second
step was similar, but necessary for this analysis. and not the
base PRA solution, because in the process of simplifying fault

t trees with many failed events, some top event equations are
dropped if they evaluate to OMEGA (failed). A second auxiliary
fault tree was constructed with all the top events that are !

,

necessary for the event tree sequence solutions. When this was
combined with- the ZCNMT, few top events vanished in the i

reformatting process. '

INDEPENDENT SUBTREES '

The reformatting process is implemented with the FRMNEWFT proce-
dure in SETS. The user program for this procedure is produced by
a BASIC program (ISTPREP) that. reads the failure event text file
and sets. all the included events to OMEGA (true, i.e. failed) and
then continues to write a SETS program to set all initiators to
0.0 except those included in the~ failure event text file which
are set to 1.0.

An example program to produce ISTs is shown here.

Examole SETS user orocram for form ISTS (CB3BIST.IN)

( CAPTA' FAULT TREE USING INDEPENDENT SUBTREES{
*

RE

FRMNEWFTPORMi$SEhb # # ' # *
CPS

= XYIE
YIET3= XYIET3 ,

k
2
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IIEir$5E"cv82A.xTC2k,
?86:H81:
185.*% ,

105Ei
Yli g i

. xYC

i
183:xrC,!

- -

IB81:!!B8
'

Pd : H i:1 : :
:
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!

b ! I
' '

t x
m.m ,
?!i.% ,
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" I" ELo

@%CEcHdel?*c'i
-!Pi&M

L -

FORbO$ CPS-TEttP,10GSOD,FIRIFIOPS / CPS-STEM 1, CPS-IST *0tGtGA$,

Be p :
BlEgjg|B: -

DBUtN.m
IC

i ,

!1 ! -
-

l!orvo: -

51E
88Biliiild:

-

'
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DDC1DIACBD
DDC1D1BCBD,
DDC1DICCBD,
DDCIEIACBD,

,
>

D
DDC1F1ACBD

DDblF8ACBD:BBlHieB,
Bivil:8""",
itin1F8d;-
11VX14SHIPj.

go g g S g f CPS-STEM * TRIM $ GATE 01).7

The first call to FRMNEWFT (Forml) renames all the ' top events
required for the event tree sequence solution to correspo.nd the
auxiliary fault tree. The second call (Form 3) is the procedure
call that OMBGAs the appropriate basic events and forms the ISTs
and STEM. Finally the third call removes the logic for the first
auxiliary fault tree, so that no time is wasted in solving it.
INITIATOR FREQUENCY CORRECTION

Before the fault trees are solved, the initiators are adjusted
using the other program that is produced by the BASIC programISTPREP..

/ Exa mle SETS user nrocram to adlust initiator frecuencies
(CB3BDATA.IN)

PROGRAM FIREDATA.
COMMENT READS IN

VALBLK(CPSBEDAT) FIRE PRA-SPCIFIC SCENARIO INITIATORS $.

BIDCK$ CPSBEDAT.
!C $IgIATO AD STHENTS FOR FIRE AREA $

0.00 YTRANSYTRX b
1.00 YTRANISTRX H
0.00 YIORVXXTRX .

0.00 YLIDCAXTRX ,,

0.00 YMEDIDCTRX | |

0.00 YSBLOCATRX 1 ,

*

00 S !
0 00 YASSIATRI | ,

0 00 SSSWTRI U
8:88 ?i188t?!^ !!

YkS S b0.00 ,

EVENT TREE BEADING, SOLUTION

Af ter these two programs ~ are run, then the ISTs and the STEM
equations are solved. This is done with straight-forward appli.-

.cations of the GENFTEQN procedure, using the SOLVIST a'nd SOLVE
!

!

s

4 *

w-
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SETS user programs. These programs are edited to set the trunca-
. tion level'at 1E-7.

.

After these solutions, it is necessary to form an equation block. 1

with only the top events which are needed for the event tree
sequence solutions. This is done with another SETS user program,
but it must be unique for each fire area. As mentioned above, ;when a top event is evaluated as OMEGA, the equation is lost.
Therefore when that top event subsequently appears in a sequence
equation, the sequence equation cannot be solved. In order to |avoid the need to . rewrite the sequence solutions for each fire
area, the top events that are lost need to be re 3 fined. In i

addition, combination events are sometimes lost, as well. For
example, high pressure injection (YU) is a combination of high
pressure core spray- (YU1) and feedwater (YQ1) . If'one of these
is evaluated as OMEGA, then YU should equal the other input.- ;

SETS doesn't handle this correctly. To acen=^date these two Jshortcomings, another BASIC program (SUPREP) was developed to
read the output of the FRMNENFT procedure and make the proper j
equation adjustments. An example SETS user program resulting 1

from the BASIC program follows.
;

.

Ryanmle SETS user crocram to form too event ecuation block
- (CB3BSU.IN) I

{ WITH EVENT TREE HEADINGS $

ha m a,as)e.
YQ

-

SUBI g YCDCBSUM,YCDCBSUM).

SbINEQif ,YQ1).
*

NE ,YCRD).
SUBI IRA,'YIEA) .
liaise 2+x).
bI lf x1) .
PUni-ostw.vu).
DLTBLKgS- [.$3TI Nsb I!*" Y}E E t E 3d! g ret rc+,r!a^e,wf"#'NciA 5hiN t

Igi I+E$2 ggi ygr
i i

:c

h6Mkib eza: zer:Ts
TU '

,

.

BLKSTAT. -

EVENT TREE SEQUENCE SOLUTICKS

i'After these mechanizations, the sequence ' equations are used to
i

solve'all the event tree sequences. The SETS user programs were
adjusted to analyze all sequences to a truncation level of 1.0E-

;
7. The final result cutsets are truncated at 2.0E-7. .One other i

modification to the sequence solution was made to eliminate the
5

,

l

.

. . , - , - -
- - -. .-. .
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analysis for dependent human failures. Because so many headings
turned out to be OMEGA, the dependent HRA~ analysis would have to

( be customized for each fire case, and the work necessary for that
was judged to.be excessive for the benefit that.could be gained.
One change'was made to SEQTRAN.IN to avoid formation of an empty
block when all transient. initiators become ISTs.
TEERMOIJLG BENEFIT

For areas in which Thermolag is employed as a fire barrier, the
above analysis was repeated. The first analysis was with all
basic events in the area failed, as though Thermolag provides no
benefit. The second analysis assumed that Thermolag was effec-
tive, and the protected basic _ events were not failed.

CONTAIMMENT FUNCTIONS *

In order to be thorough in evaluating the Thermolag importance,
the benefit-of Thermolag to containment function, in addition to

i

core damage potential, needed. to be evaluated. Running the
entire suit of containment sequence solution SETS user programs
for all Thermolag applications would be very time consuming. It
would also be very difficult, with unique programs required for
each area because of the loss of terms that evaluate to OMEGA, as
described above. Consequently a simplified method was used.
Three. containment functions were evaluated as follows: contain-
ment' heat removal, containment isolation, and hydrogen control.

g These functions were evaluated independently, rather than through
containment event tree sequences.

Containment heat removal capability was modeled as possible by
|the RER fault tree, containment spray (YCNMSA, YCNMTSB) and sup-

pression pool cooling (YSPCA, YSPCB) modes. Containment isola-
tion was evaluated with the containment isolation fault tree
(KGATE01), and hydrogen control was modeled with its fault tree
(CGATE101). The first comparison was for which of these headings
were OMEGAd in the' Form New Fault Tree procedure call as dis-
cussed above under the EVENT TREE HEADINGS heading. If the same
events were OMEGAd for both the Thermolag failure and Thermolag
success ~ cases, no further action was required, as Thermolag
provided no benefit to the model. -For cases'in which there'were
differences in the headings that were OMEGAd (This happened for
only CNMP . heat removal in. two areas. ) , a user program was de-
veloped to evaluate the combination of YCNMTSA, YCNMTSB, YSPCA,
and YSPCB with the appropriate events OMEGAd. The difference in
results between the Thermolag failure and Thermolag success in ~
this analysis is the impoittance of Thermolag in the area to
~ protecting the containment heat removal function.

BATCE FILE AUTCRULTION.

The entire process described above, except for the final CNMT |heat removal analysis, is implemented by using batch files. The( complete solution for a list of areas can be performed by calling '

6

- _ _ _ _
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TLSOLN with a list of arcas as comand line parameters. TLSOLNin turn calls other batch files. The first one called is TLPREP,( which runs the BASIC programs to produce the input files. The
,

second call is to TLSYS, which solves the system and event tree
heading equations and prepares the equation block with all the
necessary headings for the event tree solutions. The third is' TLSEQ, which solves the individual event tree sequences, does all
recoveries, combines the sequences into final results, and then
processes and prints the final results. TLSOLN then calls TLSIFT
to identify the containment functions that are failed for each
case. The programs and data to complete this process are listed
below.

TABLE OF CAT.TRn PROGRAMS AND PROCEDURES

(Note: AREA is used as a generic term to be replaced by each area
{designation.) '

4

a

PROGRAM DESCRIPTION CALLS DATA I
TLSOLN. BAT Does entire solution for listed areas TLPREP. BAT

TLSYS. BAT
TLSEO. BAT
TLSIFT. BAT,

TLPREP. BAT Prepares SETS inputs for specified area KEY-FAKE.COM
INPUTBLK. FIR

ISTPREP. BAS
SUPREP. BAS

i

KEY-FAKE.CoM Public Domain utility for command line BASIC parameters *

ISTPREP. BAS Prepares input to form ISTs and adjust initiators
AREA.TXT
Writes AREAIST.IN and AREADATA.IN
TEMPIST.TXT

AREA.TXT Text files containing BE's to be failed and intiators to occur
SUPREP. BAS Prepares SETS input for setting up ET top events

AREAIST.oDT
Writes AREASU IN

INPUTBLK. FIR SETS block file containing only the fault trees from CAFTA
'ILSYS . BAT. . Solves for event tree headings READTL.IN

AREAIST.IN
AREADATA.IN
SOLVIST.IN
SOLVE.IN
AREASD.IN
BIOCKSTA.IN
WRITETOP.IN

- READBLKS. BAS
PURGE.COM
Do. BAT

READFIRE.IN Prepared from CAFTA files for ZCNMT, ZNONMOD, and ZTL.
Makes initial SETS block for remainder of programs.

SOLVIST.IN Uses SETS procedure GENFTEQN with the SAVE option for ISTs
SOLVE.IN Uses SETS procedure GENFTEQN to solve all stem equations.( Prepared by using the GENFTEQN with the WRITE option on the

7

.-
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original models with no events OMEGAd in order to solve and
save all ET headings.

BLOCKSTA.IN Uses SETS procedure BLKSTAT to check status of equation block

WRITETOP.IN Uses SETS procedures WRTBLK and WRTVALBLK to prepare switch
file (SWFL) to form a new block file with only ET headings {

1READBLKS. BAS Prepares SETS input file READTEMP.IN to form a new block file I

READBLKS.IN j

. PURGE.EXE Utility file to remove excessive line and form feeds from SETS output
DO. BAT Utility to print text in small font with small line spacing

.

|
i

TLSEQ. BAT Calls all sequence SETS user programs in sequence to solve multiple I

sequences, including recoveries CUTVAL. BAS

CDTVAL. BAS Reads output from SETS CONTRMVAL and lists the results in CUrVAL.OUT

TLSIPT. BAT Prepares lists of CNKr function headings that have been set to OMEGA.
ISTSIFT. BAS

ISTSIFT. BAS Picks out CNKr function headi:3gs that have been set to OMEGA by the
AREAIST SETS user program.

( .

( !

l

!

.

k
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Q-bop 6 Enclosure 3
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Att: chm:nt PRA-5
Prge 9 cf 10

PROGRA, LISTINGS

\
'

iPMI..A GoM suo
C PREP. BAT %1

ERE: R!!S:!N !!
! $i N $ .10! {!p* g g88h!?'f!R"" "
EEE'okf farb!! M rEigTLs{rT. BAT %1
g snar

TLPREP. BAT

EgEEIBar.nar
'

* * **** PREPARE IST AND DATA RILES
ECHO %1

.E*iEtEsIMswillIC\PCS\TL\ INPUT \ISTPREP>>PREPBAT.DATd
Se!Y.185T8H)!HE"*r6EE"2sEL

"

E?gr{!!nii.!!!!!M.::.8unwim,PP,oo,,,
iEE!TPcEs>erzsr.cor

Hr.:
Id85I!5ES!5$$!!L\!!!)EPEFlinPovna

-

.

sunt

ECHO R

TLSYS. BAT

f1A==A GoM END

E!Pjj)RPlir,
BKF

ggPr r:g!!!! !? Pcixicil h"^I?"A!!^!cN4g g .za g caxrcasasanes.zwars o

'iE'$$a 5. oarc

n ,a r n.i. e..l.s.e.. m...... =,o ,.
-

,, n zor,

!?gr)?8thEP"?ms ,ii!.58P!EPFfI
n : !
!!" kz toni^ III!IL "

," E
;&'.!E..k.ne,s^,:-gr.:5 a:. 8Eir;>srs=^To^T- .'

ggr!?hli!!disiE', sor.vIsr.oer
~

!!Eh_? x, Mi au h!$?['D'*SI"""^T
"

emP

t
9
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qyOpf6 Enci:sure 3
Attichmint PRA-5

Psgt to cf 10
-

,

R ,.............. STExS

HQi?n??i%i"ETi"PSOtvSTEx.OUT3 :

!E i I, i d5?EU SE*" ""Y

i r u m ......... S E.S

Y EIS ETS > SOLVE.OUT i

E.FIh d .......
OUT SYSBAT.DAT

Y PCS b PC GENFTUPG.OUT

| pig =g
E

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

AJ ...........................

SY PC iS
j

.

TDkT 'IND * U
gPY ETg
d d 8 bg:

KFL 1 FIR

c n. . m m e ......go DEL SCRATCH \*.*

EE*'EdNIdOx#^!!"i&RT OAT'

RRO WRIT 5 SB$T T
'

g BASIC GWBASIC Fi S$READBLKS>>SYSBAT.DAT

b * BA DAT
RR *D 5 SB$T T

*

w.m.im..kRTseTai
Bilti)883!*?Pi*$n?. BITS'S*" "

!!neqYLisi,eip8 HIE
""

CALL DO SY$ BAT.D$TC
'

S SYkETS UR$
REM CALL HP . DOC CO

HIit

C

|
TLSEQ. BAT

1A==A G0ZO FINISH

REM AND THE TE RE LUTf0N F$R S N E BUin ww
REM ******* FORMAT AND READ IN IST EQUATIONS ***********

Y ETSBU\%1IST. FIR BKFL

. BOT S .DAT* I'
FIND " g E f TgON {TgTS. g>> T *

( E S BASIC WBASIC F: PCS READISTS >> SEQBAT.DAT'

10
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Attachment PRA-6
Page1 of2

Attachment PRA-6
1 Ignition Frequency Werksheet
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($0076 Enclosure is
Page 1 of 3

Evaluation of Ampacity Derating for Thermo-Lag Installationt

Tcpic:

Consideration of the existing cable ampacities in this
area with respect to the NRC concerns (IEIN 94-22) over the-
ampacity derating needed for Thermo-lag installations.
Design statement:

Clinton Power Station project ampacities for cables in'

. tray were established in calculation 19-G-01..These values
are conservative in magnitude and were used during the
design process as one of the parameters for selecting the
size and type of cable for a~ specific circuit. A separate
calculation (19-AI-8) was performed to determine the amount
of ampacity derating needed to account for the increased
heat retention (due to the Thermo-lag installation) in the
tray. Derating values are' viewed as suspect in the IEIN, but
no new values are established.

The Thermo-lag installation in fire zone A-1A consists of
a one hour wrap. The power cables so enclosed were reviewed
(see attachment one) and the review demonstrates that not
only were none of these cables thermal 1y overloaded by the

~

currents passing through them but that they could be
subjected to as much as a 37.7% ampacity derating

l- requirement without being impacted. "

.The largest ampacity derating mentioned in the IEIN was( 46.4% for a #8 AMG conductor in a tray with a three hour
wrap of Thermo-lag applied. On first examination, this would
seem to represent a potential impact to our design. However
phone calls to the NRC have provided additional information
(specifically the diameters of the tested conductors) which
allows a comparative evaluation of the test results. On
attachment two, the cables tested by Sandia lab for the NRC,

are examined with respect to the methodology developed by ,

Stolpe (IEEE Transaction Paper 70 TP 557 PWR Ampacities for )
icables in Randomly Filled Cable Trays by J. Stolpe) . For |this evaluation, tray fill was determined per step 2.2 of

ICET, P.-54-440 which uses diameter squared for area without
the.pi/4. component. This resulted in a tray fill depth of

i

1.41" and the P-54-440 tabulated ~ values for 1.5" fill wereutilized in the comparison of data..All heat intensities :
!were calculated using the actual cross-sectional. area of the

cable.'Since the same numbers were used for each section of *

the evaluation, the heat intensities can be directly
compared.

The first set of numbers translates the ampacities
reported in 94-22 into heat intensities for open (unwrapped)
and Thermo-lag wrapped trays. The NEMA numbers show the heat
intensities that wobid be produced if the -ampacity values

-

!
frte table 3-1 of P-54-440 were utilized for the cables'
tested by the NRC. The CPS numbers show the heat intensities

.

____ _ _ - - - - -
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I. .
that would be produced if the methodology used for
determining ampacity limits at CPS (Calc 19-G-1) were
applied to these conductors, but using a 1.5" fill rather
than the nominal 2" fill of CPS design. Tlag ampacity values
for the NEMA and CPS tables were calculated based on the 32%derate factor derived in Calc 19-AI-8.

Comparison of the results shows that the NEMA values
produce lower heat . intensities (and therefore lower overall
heat in the tray) than the NRC values. The CPS values are
even more conservative with resultant lower intensities.
Even though the derate factor for the NEMA and CPS sections
is smaller than the NRC values (32% vs. 46.4%, 368, and
35.3%), the Tlag heat intensities continue to demonstrate
that the NEMA-based values produce more conservative
results. The reasons for this are found in Stolpe's
methodology.

In his pa'per, Stolpe describes a general method for
calculating allowable cable ampacities. By determining the
amount of heat that can be dissipated from the tray and
distributing that heat through all the cables ~in the tray,
Stolpe defines a conservative upper limit for cable
ampacities. The method requires that the allowable. depth of
fill for the tray be known at the start of the design
process so that the ampacity values can be determined before( cable selection and installation. At CPS the initial designt
consideration was'to select two inches as the nominal fill ;depth for power tray and determine the allowable cable
ampacities accordingly. |

!

In contrast, the test method used in 94-22 will produce
very specific ampacity limits but it will be based on very
specific configurations. Due to the limited data available
at this time concerning the orientation and distribution of'
the reported conductors in the test. tray, it is unclear just j

'

how configuration dependent these test results are. However,
given the uneven heat production of the tested conductors it
seems likely that relocating the conductors within the ,

'

confines of the test tray would impact the heat distribution
and'could affect the reported results. This could mean that
in order to use the ampacity values provided by this type of
testing, there would have to be tests run for eve ~y type ofr
cable singly, in multiples, and in combination with single .
and multiple specimens of every other type of cable. Whether
the same combinations of cables would have to be tested'in
various sizes and configurations of tray would be a subject
for debate. Just determining the various configurations to |
be tested would require a significant amount of review 'and
evaluation. '

i

( To demonstrate the conservatism of the cable selection\. employed, the heaviest loaded cables in area A-1A were added

__ _ _ _ _ -
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to the attachment two table. As shown, the present loading ,

x of the cables (120 and 25 Amps respectively) results in heat
!intensities lower than the lowest values shown in the right

hand column. Therefore these cables will not be impacted by
the concerns expressed in IEIN 94-22 and since they are
acceptable, the rest of the cables in fire zone A-1A are
also acceptable.

t

.

Prepared $$r:. - , 9/m/ff
Reviewed f[ b @/ / W M 8'/d U

References
ICEA P-54-440 (NEMA WC 51-1986)
IEEE Transaction paper 70 TP 557 PWR Ampacities for Cables

in Randomly Filled Cable Trays by J. Stolpe
EPRI Power Plant Elec. Ref. Series Vol.4 Wire and Cable
IEIN 94-22
Calc 19-G-01 R/1 -

Calc 19-AI-8 R/0
Calc 19-AK-6 R/0!

.

Calc 19-AN-4 R/11s

Calc 19-D-24 R/4
Calc 19-D-29 R/11
K-2982 Power Cable Purchase Spec. Proposal Data
SLICE version 7.3
Drwg E02-1RD99-001 R/M
ROC.Y-104156, dated 8/10/94

1

|

.

.

.

- ,

A

__ _ _ _ _ _ _ _



_ _ . _ _ _ _ _ . _ _.--__ ---

-----~~~~~~"~~^^-~^~~~]
-

Enclosure h
Attaciment 1

FIRE ZONE A 1A POWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES

\ CABLE TYPE PROJECT LOAD LOAD _%_OF ALLOWABLE
AMPACITY AMPERES AMPACITY DERATING

1AP298 3/C,350MCM,5KV 286 104 36 % OVER 50%
1AP34G 2/C,19/22,600V 10 0.1 1% OVER50%
1AP34H 2/C,19/22,600V 10 0.1 1% OVER50%
1AP34J 2/C,19/22,600V 10 0.1 1% OVER50%
1AP34N 4/C,2/0,1KV 117 2 1.70 % OVER 50%
1AP34V 3/C,1/0,1KV 97 0.9 0.90 % OVER 50%
1AP34W 3/C,1/0,1KV 97 1.1 1.10% OVER 50%
1AP36E 3/C,350MCM,1KV 269 71 26% OVER 50%
1DG21J 3/C,1/0,1KV 97 40 41 % OVER 50%
1RD31B 3/C,98,1KV 32 25 78 % SEE NOTE 1
1RP02C 4/C,2/0,1KV 117 40/cond 34 % SEE NOTE 2
1SX29A 3/C,19/22,1KV 16 0.1 0.60 % OVER50%
1VD02A 3/C,4/0,1KV 175 120 68.60 % SEE NOTE 3
1VD10A 3/C,19/22,1KV 16 0.2 1.25 % OVER50% i1VD10B 3/C,1Sf22,1KV 16 0.2 1.25 % OVER50% {1VC10C 3/C,19/22,1KV 16 0.2 1.25 % OVER50%. |1VD10D 3/C,19/22,1KV 16 0 0 OVER 50%
IVG24A 3/C,19/22,1KV 16 0.35 2.20% OVER 50%
IVG26B 3/C,19/22,1KV 16 0.35 2.20 % OVER 50% |

,

1VG28A 3/C,19/22.1KV 16 0.35 2.20% OVER 50%
i

NOTE 1) THE PROJECT AMPACITIES ARE BASED ON A TWO INCH DEPTH OF FILL IN THE
TRAYS, IN ACCORDANCE WITH THE GUIDANCE OF ICEA P-54-440. THE TRAY SECTION IN FIRE,,

ZONE A-1 A HAS LESS THAN ONE INCH OF Flu PER TABLE 3-12 IN P-54-440 THIS WOULD
ALLOW THE AMPACITY OF THIS SIZE CABLE TO BE INCREASED BY (57-37)/37, OR 54% TO 49.3

AMPERES. THEREFORE THE INSTALLED CABLE 1RD318 IS LOADED TO ONLY 50.7% OF ITS
PROJECT CAPABluTY AND COULD ACCEPT UP TO A 49% DERATE WITHOUT BEING AFFECTED.
ADDITIONAL CABLES CAN ONLY BE INSTALLED THROUGH THE DESIGN PROCESS WHICH -
WOULD INCLUDE ANALYSIS OF THE TRAY THERMAL AMPACITY PRIOR TO DESIGN APPROVAL

'

NOTE 2) CABLE 1RP02C HAS ITS CONDUCTORS PARAI I FI pn FOR THE DC FEED THAT IT
CARRIES, SO EACH CONDUCTOR COULD ONLY SEE A LOAD OF 40 AMPERES. IN ADDITION THE

TOTAL LOAD SHOWN IS BASED ON THE CAPACITY OF THE INVERTER RATHER THAN THE
EXISTING LOAD OF 25.23 AMPS.

-

NOTE 3) AS STATED IN NOTE 1. THE TRAY HAS LESS THAN ONE INCH OF Flu. So PER TABLE 3-
12 IN P-54-440 THE AMPACITY OF A 3/C,4/0 CABLE COULD BE INCREASED BY (229-208)/208, OR
10.1% TO 192.7 AMPERES. THEREFORE CABLE 1VD02A IS LOADED TO ONLY 82.3% OF ITE
CAPABILITY AND COULD ACCEPT UP TO A 37.7% DERATE WITHOUT BEING AFFECTED.
ADDITIONAL CABl.ES CAN ONLY BE INSTALLED THROUGH THE DESIGN PROCESS WHICH
WOULD INCLUDE ANALYSIS OF THE TRAY THERMAL AMPACITY PRIOR TO DESIGN APPROVAL

i . i i i i i

1
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NRC CABL ,,, acmes BASED ON TESNIOlVS.NEllA AND CPS AIIPACmES BASED ON ST0t.
ETif000 LOGY) AIID THE RESULTAllTllEAT OfTElIOfIES OF EACM '

,

*
b

!
CeMe Olemeter Area SOC Gesist Open Ampe Wettelft Ntletossity Tieg Aage WetteNt Iltletamelty |NRC N O.23 0.M154788 0.0008 23.7 0.449352 10.81533834 12.7 0.129032 3.1858302 I

. 1

NRC#4 0.33 anasunna aannTn8 37.8 0.480943784 5.308280818 24.2 0.100927484 2.200001338 I

5
NRCF210 OA2 0.21237218 0.0001013 113.8 1.307272448 8.155573537 73.5 0.547247525 2.5M834577 I

. !

iNEMA N 0.23 E M154788 ROOOO 15.3 0.187272 4.507401881 10.4 R000528 2.082820297 i
\

NEMA #4 0.33 anasu nna 0.0003228 34 OJ729258 4.30018090 23.12 0.172440797 2A18142500

IIEMA #2lO 152 0.21237218 0.0001013 05J 0A20015717 4.3320B1914 84A 0.425382752 2AO291202 j
t

;

. t

CPS N E23 OA4154708 ROOOO 13.1 0.137200 3.304349N2 SA SAS33N 1.525108181 - f
!CPS #4 0J3. anas m ana SADO3228 29.1 0.273180808 3.193975381 19.8 0.1294721N 1A7800002 f

tCPSF2fD SA2 0.21237218 ROOO1013 81.5 0.872859925 3.1883057 55.4 OJ10805000 1.483087349 i
,

3C,4|O,1KV 1.838 2.05327203g a nnnaeum IN SA178125 2J80071498
IVD02Alea4 1.830 2. 5 3272838 GAOOONS 120 2A298 1.008450478
3CIN,1KV 0A49 0.N7332025 0.OOOEM 32 1.040448 2J19205042

i1RD318 lea 4 0.949 0.707332025 OAOO534 25 1A0125 1A155|IO421

1
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'851-1800-94(11-09)-6*
-

8A.100 ,
L34 -94(11-09)-6
Y- 104445 (Revised)

i.

TO: Director - Licensing N vember 11, 1994

FROM: J. R. Lnnatev / N
~ M SED UN Date

SUBJECT: Proposed Amendment to CPS SAR.

SAR Sections Affected: Annendir F. subsections 3.1.1.3. 3.1.1.4.1. 4.1.1.1.1 and 4.2.2.16. and Figure
4.2.4.4-1.

. -

Safety Evaluation or Screening Fonn attached: J YES NO

SAR Section 1.8 impacted:
YES NO

If yes, identify Section 1.8 impact and affected sections.

f l
( )

I
l

Justification of Change: The safety e' valuation. Log # 94-058. nrovides detailed lustification for this USAR

chanoe. The safetv evatustion concludes that the chance. deletion of reference to the 1. hour fire retino of

the Termo-Lag' fire wran in fire zone A-la nrotecting Division 2 safe shutdown enhfes. has no adverse Imnact
# on the canshitity of the safe shutdown systems.

.

Originator: h ///'7/pte
% / /g

3 Concurrence: N/A_. /
g Division of Responsibility

//[7 hySupervisor: .dv /
,

Attachments: Affected SAR Pages q
Safety Evaluation / Screening, LIC Log No.

(if applicable)
cc: K. A. Leffel, V-922.

'
M. G. McMenamin, V-928B
C. R. Smail. V-928B
B. T. Ford. V-928B
g. g W{Flahe,rty, V-928Alson V-928

Opi g, .
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3.1.1.3 Modifications in the Fire Area

Division 2 power and control cable trays in Fire Zoneo
A-la will be protected by a-I hour fire rated material
from column 124 to column 110. Division 2
instrumentation cable tray will be protected by a
I he r fire rated material for 20 feet, to act as a
fire break between the Division 1 and 2 safe shutdown
cables.

The entire corridor in Fire Zone A-la will be protectedo
by an automatic wet-pipe sprinkler system.

An automatic weti-pipe sprinkler system from column 114o
to column 124 providing for partial zone coverage will
be installed in the corridor in Fire Zone A-lb.

3.1.1.4 D.gviations

Engineering justification.for the' following deviations is foundin Section 4 2 of this report.
3.1.1.4.1 Fire Barrier

There is a nonrated opening in the floor and ceilingo

I slabs between Fire Areas A-1.and A'-3 where the slabs
meet at the containment wall (see Subsection 4.2.2.1) .
There are watertight doors between Fire Areas A-1, A-2,o

and A-3 (see Subsection 4.2.2.4).

There is a nonrated metal air lock between Fire Zoneso

A-lb and A-2d (see. Subsection 4.2.2.3).
'

Ventilation piping that penetrates 3-hour fire ratedo
walls.,and, floors does not have fire dampers (see
Subsection 4.2.2.9).

Bus du'ct penetrations.through fire-rated barriers haveo

not been tested or labeled as 3-hour fire rated -
.penetrations (see Subsection 4.2.2.15).
I

The Tkaa L no-1 cJe. p wy arm.heo
1

4- FIS h A-1 is not 1-b - W
(g &us.Sios 1. 1. , 2 . I Gb e4

i
i
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4.1.1.1.1 Fire Zone A-1a

Division 2 power and control cable trays in Fire Zone A-la will be protected by ai iru: Sre ratedo .

material from column 124 to column 110. Division 2 instmmentation cable tray will be protected by
a ! Err: Sre rated material for 20 feet, to act as a fire break between the Division 1 and 2 safe
shutdown cables.

)
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i 4.2.2.16 Thermo-Lac 330-1 Cable Fire Wrao Not 1-hour Fire Rated

Descrintion of Duration

The Thermo-Lag 330-1 cable fire wrap installed in fire zone A-la
is not 1-hour fire rated.
Reference

10 CFR Part 50, Appendix R, Subsection III.G.2.

Fire Zone Involved

The fire zone involved in this' deviation is A-la.
While the Appendix R requirements refer to fire areas, the
CPS fire areas have been further divided into fire zones
using natural. boundaries. The use of fire zones is
consistent with the NRC guidance provided in GL 86-10,
Question and Answer Section 3.1.5. The impact of the
proposed change is limited to fire zone A-la; it does not
impact the other fire zones in fire area A-1.

.

Descrintion of Safe Shutdown Eauinment

( In the center of fire zone A-la the original design utilized
the option of 20 feet separation (III.G.2.b) betweens

Division 1 safe shutdown cables and the unwrapped portion of
the Division 2 safe shutdown cables using Thermo-Lag as a
fire break. The fire break is installed over a 20-foot
length of the intervening tray of non-safe shutdown Division
2 instrumentation cables for a 20-foot length in the west
side. East of the fire break, the option of 1-hour fire
barrier (III.G.2.c) is utilized, using Thermo-Lag to enclose
the trays of Division 2 safe shutdown power and control
cables. Figure 4.2.4.4-1 shows the location of Thermo-Lag
in fire zone A-la. In addition, as shown in Figure FP-2b of
USAR Appendix E, an ionization fire detection and an
automatic wet pipe sprinkler system are provided in the-
entire fire zone. This combination of options is consistent
with the NRC guidance provided in GL 86-10, Question and

~

Answer Section 3.5.1.

.

O

\
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!

! Encineerina Justification
| The Appendix R Subsection III.G.2 requirements concern the
; ability to achieve and maintain safe shutdown. The deviation| from the requirement for a 1-hour rated fire barrier enclosing
! the division of safe shutdown cables in fire zone A-la is
; justified on the basis that several design and programmatic fire

protection features are in place at CPS to ensure that the safe
shutdown capability is maintained. The following is an outline

. of the defense-in-depth features. .

-

| It is not credible to postulate a fire capable of affecting1.
i

safe shutdown cables in fire zone A-la due to the'
i administrative controls and the physical design features.
! The administrative controls include control of ignition2

sources, control of' combustible and flammable materials and
the "No Smoking" rules. The physical design features of,

fire zone A-la include substantial concrete construction ofthe floor, walls and ceilings providing structural
separation, relatively open lacables high in the fire zone. yout and the location of |

Fire modeling of fire zone A-la has shown that the fixed and2.

transient combustibles, either-individually or collectively,
ipresent no credible risk of safe shutdown cable damage infire zone A-la., . .

I 3. In'the event that a fire occurs in fire zone A-la, it is not
credible to postulate that a fire will damage both redundant
divisions of safe shutdown cable trays due to the location
of the cable tray stacks (high, horizontal tray runs), the
12" concrete slab between the redundant division cable trays
and the presence of the wet pipe sprinkler system.

4. Even if no credit is taken for the wet pipe sprinkler system
extinguishing the fire, the as-built Thermo-Lag cable wrap
will protect the wrapped Division 2 safe shutdown cable
trays for a duration sufficient to permit manual fire
fighting by the CPS fire brigade.

5. In the event that the fire is not extinguished by both the
isprinkler system or by the fire brigade, the Probabilistic I

Risk Assessment (PRA) evaluation did not identify any safety
benefit, with regard to core damage. prevention, containment
isolation, containment heat removal or containment hydrogen
control provided by the Thermo-Lag installed in fire zone
A-la.

1
6. In the unlikely event of a fire in A-la that disables both

divisions of redundant save shutdown equipment, it is
|reasonable to expect that operator training, Emergency
I( Response organization (ERO) activation, and symptom-based

{ procedures provide a final line of defense to ensure plant j

'

safety.

M8217/265
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i SAFETY EVALUATION FORM

i. Docurnent Evaluated: 11 IAS les # 8'-0078'
e

1.2 Number: USAR Annantiiv F 1.3 Revision: NA,

1.4 Title: EVALUATION OF THERMO-LAG IN FIRE AREA C-2

USAR Annanreiv F Revl= Inn r

1.5 References:
Ama nana 8

.

BLOCK A - DESCRIPTION OF CHANGE
(Use additional pages if required)

;

A.1 Describe the basic dar=nent or system and the changes being made. Discuss how the change affects the SAR
P. Discuss the season for change.

7,e,-:::f USAR Change

CPS USAR Appendix F, subsection 3.2.2.3 discusses the provision of 1-hour fire rated fire wrap

( material to act as a firebreak for 20 feet on the Division 2 power, control, and instrumentation
cable trays in the south side of fire area C-2 above elevation 803 feet 3 inches, which is the
Containment Building excluding the Drywell. The purpose of this evaluation is to accept the
firebreak as-is even though the fire wrap material used in C-2, Thermo-Lag 330-1, does not
provide the 1-hour rating. The proposed USAR change will delete the reference to the 1-hour^

f rating.of the material.
,

(Continued on page 8)

t
.

A.2 Identify the equrpment, systems and parameters that may be affected by the change:

Fire Area Affected: Fire Area C-2, Containment Building outside drywell at elevation 803 feet 3
inches (USAR Appendix F, Figures 6a and 6b; USAR Appendix F, cable tray Figure 6 and Deviation
Figure 4.2.3.1.1D-5).

Description of equipment and/or cables:

The fire barrier material is installed on non-safe shutdown Division 2 calile trays which intervene-

between redundant safe shutdown cables on the south side at elevation 803 feet. As shown in
the Enclosure 1 figures, on the southeast side of fire area C-2, Division 1 safe shutdown cables
for Residual Heat Removal (RHR) valves are within 6 feet of the intervening trays; on the

f southwest side of fire area C-2, Division 2 safe shutdown cables for SRV's, RHR valves, and
\ suppression pool instruments are in trays that connect with the intervening trays approximately 88

feet (along the trays) from where they pass the Division 1 trays. )
i

(Continued on page 10)

F124/FOMRS_1
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M-00Tr
BLOCK B - RADWASTE TREATMENT SYSTEMS

.

i

B.1 'Ibc Proposed activity involves a snodification to a radioactive waste treatment system or Yes

' the way in which it is operated as described in Chapter 11 of the SAR. No X

B.2 Because: The nrannend USAR channan affect only the fira nrotactinn and mafa shutdown analvaan t

contalnad in the USAR. They do not Imanet the radwnsta avstem or its anaratinn.

If B.1 is yes, complete form NF-003.

BLOCK C - TECHNICAL SPECIFICATION IMPACT

C.1 The proposed activity requires a change to any past of the Tachnical taar3Me=+3ons. Yes

No X
t

C.2 Justification if 'NO*, Tachnien1 Specification change package identification numher if
-

.g . ,

The CPS Technical Anacificatinn dame not enntain anv anarahilltv ranniraments for the fire
nrntactinn featuran . other than for enntainment lentatinn. This avmination ahnwa that the
mafa shutdown analvala In unaffected hv the nrannend channa This channa doan not
imnaet the CPS Fire Protactinn Pronram dimen==ad in Technical Ramelficatlan 8.9.4.a.

i

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION
.

(Attach additional pages with the responses to the block D questions. Identify your answers to Parts I, II, III, and IV.)

Part I - Impact on equipment malfunctions evaluated as the design basis.
.

1. For the equipment and systems identified in A.1 and A.2, identify any failures evaluated in the SAR. '

Saa nana 19

Discuss the impact of the change on the i formance ' f the =-g';---- ; and systems identified in A.1 and A.2.2. o

Saa nana 19

3. Identify what new failure modes could be introduced by the change, j

Saanana19 !
i

|

4. Identify any impact of the change on the consequences of the failures evaluated in the SAR. |
Saa nana 19 and 20

5. Identify any impact of the change on the probabilities of the failures evaluated in the SAR.

Saa nana 20,

NF-002 2 (2/94)
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SAFETY EVALUATION FORM

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION .

.

\.
SUMMARY

'

Based on item 4, are the consequences of any ==Wae' ion of equipment evaluated YES
in the SARincreased? po y

Based on itssa 5, is the probabahty of a maWne+iaa ofmynpmant evaluated in the YES ,SAR W
NO X ;

If the answer to any of the above questions is yes, the change is an unreviewed safety question.

Part II - Impact on the accidents evaluated as the design basis See page 20 ,

I. Identdy the maridante evaluated in the SAR which could be affected by the change.

2. Discuss how the change impacts the consecemnaan of these aradanta

3. Discuss how the change impacts the prhlity of these accidents.

SUMMARY

Based on item 2, are the cana=r- of an accident evaluated in the SAR YES
increased? yo x

\
Based on item 3, is the probabdity of an accident evaluated in the SAR increased? YES

NO X

If the answer to any of the alvve questions is answered yes, the change is an unreviewed safety question.

Part III - Potential for Creation of a New Unanalyzed Event See page 20 I

1. Based on Part I, items I and 3, could this change initiate a new type of accident or equipment malfunction? Discuss
the basis fbr this determinmeion.

2. Determine if the new maridaat or analfunction identified above has sufEcient probability or consequences to be
ccasidered in the IJcensingbasis. Discuss the bases fbr this determination.

.s

.

-

NF-002-3 (2/94)
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SAFETY EVALUATION FORM

!
-

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION
'

SUMMARY

Based on item 2, does the change create the possibility for an equipment YES
==1&areian or =mdant of a different type than previously evaluated in the SAR7 po x

If the answer is yes, the change represents an unreviewed safety question.

Part IV - Impact on the Margin of Safety See page 20

1. Identify how any of the protective barriers are directly affected by the change

2. Discuss the impact of the change on the -prM to the me=*== limits for any of the protective barriers.

3. Discuss the impact of the change on the bases of the Technical Speci5 cations.

SUMMARY
|

Based on item 2, is any parameter in chapter 7 of the Safety Evaluation Manual :YES !

|
"

NO X

!
Based on items 2 and 3, does the change reduce the margin of safety provided for YES |
the A W NO X

If the first of these tw questions is answered yes, the change may be unsafe and requires furtherjustification. If
the first question is answered no and the second is answered yes, the change is safe to implement but is an j
sarrded safety question and requires prior NRC approval.

|

NF-002-4 (2/94) ,

I
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SAFETY EVALUATION FORM

BLOCK E - SUMMARY
l'

Based on the evaluation in Black C and Block D, the change

1 is safe and is not an unremewed safety question and reqmros no Tachnimi Specification change This
change maybe .' - ' 'in accordance with applicable procedures.

is safe but is an unreviewed safety question or requires a Tachmmt S + * =4= change. The changei

negares NRC approval, prior to implementation.

g, g g.___,

Q9 YM
R P. Bhat h / kb

printed name signature d date
--

I

Director JA Lannlev N 'I[ld '[
~ '

Prmted name (,,,/ signatureQ Q date

Manager, NSED NA
prmted name signature datei

Manager, LAS R F. Phares 9 / h
,rmted - t u -

MeR
_

//-f y-Y (FRG
'

prmted name // signature date

l

EVIDENCE OF NRC APPROVAL, IF REQUIRED:

License Ammedment No. 1

N Il-lM4
'

pnnted name signature date

The 4w responsible for vaulting the parent darnment must vault this completed form with the dornmmt evaluated.

.

NF-002-5 (2/94)
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:

I SAFETY EVALUATION FORM
i -

b <

i 1.5 - References

] 1. "Clinton Power Station Updated Safety Analysis Report", Revision 6:
! Appendix E, Subsection 3.3.2.6 and 4.D.3.e., Figures FP-6a and FP-6b;

Appendix F, Subsections 3.2.2 and 4.1.2.1, Cable Tray Figure 6, Deviation
i Figure 4.2.3.1.10-5, Table 4.2.3.1.10-5; Section 9.5-1.

J

2. "Clinton Power Station Technical Speci6 cations", Amendment 93, Section:
)

| 6.8.4.e. !
'

; '

:'

3. 10CFR50 Appendix R, "b Protection Program for Nuclear Power Facilities
;'

Operating Prior to January 1,1979", Section IILG. l
.

|' 4. Generic Letter 86-10, " Implementation ofFire Protection Requirements". i

!

| 5. Generic Letter 92-08, "Thermo-Lag 330-1 Fire Barriers".
:

i 6. NRC Infonnation Notice IN 94-22, " Fire Endurance and Ampacity Derating
Test Resuhs of 3-hour b Rated Hermo-Lag 330-1 Fire Barriers.

,

!

! 7. CPS Operating License, License Condition 2-F.
;

i- . :

8. NSED Calculation IP-M-0177, " Fire Loads for CPS Fire Zones", Rev. 3.
'

.

{ 9. EPED Calculation 19-AI-8, "Derating for 3-hour TSI Tray Wrap", Rev. 6.
!

'

! 10. NSED. Standard ME-08.00, "%ermo-Lag Combustibility Evaluation
! Methodology Plant Screening Guide", Rev. O.
L
3

i- 11. NSED Standard ME-09.00, "NEI Application Guide for Evaluation of
j nermo Lag Fire Barrier Systems", Rev.1.

,

'

I
i 12. CaadMan Report 1-92-07-024, "NRC BuHetin 92-01; Indeterminate Fire
i Rating ofHermo-Iag", Rev. O.
!

|

| 13. CPS Procedure 1001.06, " CPS Fire Brigade", Rev. 4.
!

i 14. CPS Procedure 1893.02, " Fire Prevention - Control ofIgnition Source", Rev. 5.
.

! 15. CPS Procedure 1893.03, " Control ofFlammable and Combustible Liquids and
i Combtistible Material", Rev. 7.
?
j 16. CPS Procedure 1893.04, " Fire Fighting", Rev. 6.
<

.

i :
'

..

'

l
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SAFETY EVALUATION FORM

'

1.5 References (Continued) -

17. CPS Procedure 1893-04M240, "803' Containment Pre-fire Plan", Rev. 3.

18. CPS Procedure 4200.01, %ss of A.C. Power", Rev. 8.

19. Illinois Power Policy Memorandum PN 1.05, "No Smoking Rules,
Enforcement of", Rev. 0

20. CPS Prh.1019.01, " Housekeeping." Rev.10

21. EPED Calculation 19-G 31, "Ampacity of Control Cables in Completely Filled
Trays", Rev. 0

22. CPS Procedure 10.19.0'4, " Control of Transient Equipment / Material and
Foreign Materia 1 Exclusion Areas (FMEA's)", Rev. 4

23. EPRI Final Report TR-100370, dated April 1992 (including Revision 1), " Fire
Induced Vulnerability Evaluation (FIVE)."

24. S&L ElectricalDrawings:
E27-1004-02A-CP Rev.E
E27-1004-03A-CP Rev.L
E27-1004-02A-EI Rev. AK
E27-1004-03A-EI Rev. AN

'

25. Pyrotronics Drawing PC-5678 Sheets 1-16

26. NFPA Fire Protection Handbook.17th. Ed., "Firestopping", pp. 6-87 and 6-88.

.
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BLOCK A.1 (Continued)

Reason for Thermo-Lag in Mre Area C-2,

!

) He nenno-Lag 330-1 cable fire wrap in fire area C-2 was installed to eliminate the
" intervening combustible" within the 50 feet horizontal distancel separating the Division 1
and Division 2 safe shutdown cables.1

:

l.

Appendix R Requirement j
i

'

Appedix R sub=*iaan III.G.2.a, EG.2.b, and III.G.2.c address specific r%4e-ests
for the protection ofsafe shutdown capabilityin the evet ofa fire. Appendix R reqmres 1

comopliance with one ofthe three ahernatives outlined by the three subsections.

Appedix R,IILG.2.s requires:
,

the separation ofcable and equipment and associated non-safety circuhs of
radundant trains by a fire barrier having a 3-hour rating. i

Appedix R, III.G.2.b requires:

1. 20 feet ofseparation, with no intervening combustibles, between redundant
cables, equipment and associated non-safety circuits,

,

2. fire detectors and
;

3. automatic fire suppression system. !
,

!

Appendix R,III.G.2.c requires:
.

1. enclosure of the component ofone redundant train in a fire barrier having a 1-
. hour rating, .

2. fire detectors and
3. automatic fire suppression system

.

. ,

,

4 lhe fire protection industry has recognized 50 feet ofhorizontal separation with no'
intervening combustibles as providing equivalent protection to a 3-hour rated fire barrier.

,

De two options are listed as equivalent in the NRCs BTP APCSB 9.5-1., Appendix A,
Section F.10.

Page 8
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SAFETY EVALUATION FORM l
,

d

: -

CPS Compliance with Appendix R in Mre Area C-2
,

; Safe shutdown cables and equipment located in fire area C-2 belong to all methods of safe
; shutdown, and have been previously evaluated in the Safe Shutdown Analysis. For fire

7

| area C-2, the Appendix R option of separating redundant cables or equipment by 3-hour '

fire barriers (III.G.2.a) was selected to prot'ect safe shutdown ability. As an equivalent; -

j measure ofprotectioni, the CPS design incorporates a horizontal distance of 50 feet with
! no intervening combustibles in lieu of3-hour fire barriers as discussed ir, the Safe

| Shutdown Analysis. In fire area C-2, Division 1 and Division 2 safe shutdown cables and
i equipment are separated by a horizontal distance ofat least 60 feet, and with the exception
i

of the south end at ivedes 803 feet, there are no intervening combustibles.

Above floor elevation 803 feet, Division 2 cable trays are routed within 6 feet ofDivision !

I trays. He Division 1 trays contain Division 1 safe shutdown cables IRH61C and
1RH61D. At that point, however, there are no Division 2 safe shutdown cables. Division :

2 safe shutdown cables enter the Division 2 trays at a point where the separation from the |

Drvision 1 trays is 80 feet. De concern here is that a fire in the Division 1 trays could !

spread to the Division 2 trays and then propagate along the Division 2 trays and damage
-

Division 2 safe duddawn cables. j

As A-=W ia Generic Letter 86-10, Paragraph F, a deviation from a commhment made
in the FSARis governed by the provisions of 10CFR50.59. The CPS Operating License
Condition 2-F states, "IP may make changes to the ' approved fire protection programi

without prior approval ofthe commission only ifthose changes would not adversely affect
the ability to achieve and maintm*m safe shutdown in the event of a fire."

This Hermo-Lag safety evaluation is consistent with Generic Letter 86-10 guidance, the
CPS fire protection licensing condition, and with the CPS process for revising the fire
protection programs elements contained in the USAR.

.

- -

<

.

1The fire protection industry has recognized 50 feet ofhorizontal separation with no

( intervening combustibles as providing equivalent protection to a 3-hour rated fire barrier.
He two options are listed as equivalent in the NRC's BTP APCSB 9.5-1., Appendix A,
Section F.10. '

Page 9
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SAFETY EVALUATION FORM
.

BLOCK A.2 (Continued).

Summary of Justification for USAR Change
,

!

He Appendix R Subsection III.G requirements concern the ability to achieve and maintain'

safe shutdown. He deletion of the requirement that the fire break on Division 2 cable
trays at elevation 803 feet offire area C-2 be 1-hour fire rated materialisjustified on the

i basis that several design and programmatic fire protection features are in place at CPS to
ensure tint the sqfe sinetdown eqpability is maintained. He foEowing is an outline ofthe
dennae.in-depth features.

Note: More de*=ilad diennaniaa of each ofthese festmes is provided later in this Section
ofthe Safety Evab-daa

1. It is not credible to postulate initiation of a fire capable of ahing safe shutdown
cables in fire area C-2 due to the administrative controls and the physical design offire |
area C-2.

2. In the event that a fire in C-2 does develop, the ignition resistance of the cables as well
as the presence ofthe as-built Denno-Lag fire break will prevent fire spread along the
cable trays.

'

\ 3. In the event that a fire occurs in fire area C-2, the as-built Denno-Lag fire break
would prevent damage to both the redundant divisions ofsafe shutdown cable trays
and the CPS Fire Protection Program would ensure effective manual fire suppression
by the CPS fire brigade.

4. In the event that the fire is not extinguished by the fire brigade, the Probabilistic Risk
Assessment (PRA) evalnation did not identify any safety benefit with regard to core
damage prevention, containment isolation, containment heat removal, or containment
hydrogen control provided by the Hermo-Lag installed in fire area C-2.

5. In the unlikely event of a fire in C-2 that disables both divisions ofmhmdant safe
shutdown equipment, it is reasonable to expect that operator training, Emergency
Response Organization (ERO) activation, and symptom-based procedures provide a
finalline of defense to ensure plant safety.

i

|

>

|

|

|
i .

\ |
,

!

Page 10
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SAFETY EVALUATION FORM
.

'

Detailed Justification for Deviation .

1. Administrative Controls and Physical Layout

Several CPS administrative control currently in place and the layout of this fire area
minimi= the potential for fire initiation in fire area C-2.

- (a) Administrative Controls

CPS procedure 1893.02, " Fire Protection - Control ofIgnition Sources",.

establishes controls for hot work including welding, grinding, flame
cutting, brazing and soldering operations. His procedme requires
pacarians to be take (such as removing or protecting nearby
combustibles and posting of a fire watch) prior to the start ofhot work in
order to ..,*~ ~... * , the potential for fire ignition.

CPS procedure 1893.03, " Control ofFlammable and Combustible Liquids.

and Combustible Material", govems the handling and limitation ofthe use
of combustible solids and liquids and flammable liquids. His procedure
limits the q=== Mas oftranniant materials that can be introduced into the
plant and prescribes area clean-up, adequate ventilation, access for fire
protection equipment, etc., in order to minimi= the potential for fire
initiatian and extent offire propagation.

CPS procedure 1019.04, " Control of Transient Equipment / Material and.

Foreign Material Exclusion Areas (FMEA's) "dehntes Cantainmaat
chation 803 feet as a FMEA. where storane ofmaterial equio=t and
tools is prahihhaA durina power operation." CPS 1019.04 also requires
that such hems are inventoried prior to bringing them into Containment so
that their prompt removalis assured.

Illinois Power enforces a no smoking policy within the company buildingr,.

as outlined in Policy Memorandum PM1.05, "No Smoking Rules,,

Enforcement of"; noncompliance with this policy resuks in disciplinary
adion up to and including termination. AdditianaHy, smoking is
prohibited in this fire area by CPS procedure 1019.01, "Haa#aaping".

(b) Pbysicallayout

He floor offire area C-2 is a 9-feet 8-inch concrete slab on grade,.

covered by 19 feet ofwater, and is not fire rated. He inner and outer -

annular waHs of C-2 are 36 inch mininmm concrete with mininum 1-inch
steelliner plates and are 3-hour fire rated. He intermediate floors within
C-2 are 12-inch mininmm concrete or 1-1/2-inch steel grating supported

*
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!

[ . 1. . Administrative Controls (Continued)
4 \

l by steel beams, and are not fire-rated. He walls above elevation 803 feet
and the domed ceiling are 30-inch minimum concrete and are not fire-

rated. His construction provides substantial stmetural separation for this -

fire area from the adjacent fire areas.

Fire area C-2 is a relatively open area, providing access from the upper. .

nantain==t pools to lower elevations and contains rehtively few pieces'

ofequipment which can be sources ofignition.
'

As shown in Enclosure 1, the ' outh end offire area C-2 is essentiaHy open. s

from the concrete shb at elevation 793 feet 6 inches to the domed ceiling
at elevation 927 feet. Fire or heat from a fire that originates from below
the wrapped trays at elevation 816 feet 6 inches would pass through the .
steel gratings at elevations 803 feet 3 inches and 828 feet 3 inches and

then collect under the domed ceiling. In order for a hot gas hyer to
damnand to the cable trays, the substantial open vohune under the domed
ceiling would have to be fiHed, which is not a credible acenario.

Since the cable trays are aH located high in this fire area (mininmm 103.

feet above the floor and mininmm 13 feet above the grating) and aH
vertical cable trays are sealed with a 3-hour fire stop material where theyg

pass through concrete or grating floors, the potential for a fire originating
at the floor or on the grating and affecting the safe shutdown cables is
minimal

With these administrative controls and the physicallayout ofthis fire area, it is
not credible to postulate a fire capable of affecting safe shutdown cables in fire
area C-2. -

2. Thermo-Lag Performance as a Mre Break

NRC's Generic Ietter 92-08 identifiad concerns related to the fina endurance
capability of nermo-Iag 330-1 material and the evaluation and application offire
tests to determine the fire endurance ratings ofnermo-Lag 330-1 fire barriers.
Condition Report 1-92-07-024 documants the concerns identified by NRC Bulletin
92-01 with regard to the indeterminate fire rating of normo-Lag fire barriers.

Hree cable trays in fire area C-2 are wrapped with Hermo-Iag 330-1 fire barrier
material ne fire wraps on aH three trays were intended to be a fire break to
prevent fire from originating at one Division of safe shutdown tnys and using the
intervening Division 2 non-safe shutdown trays to propagate to the other Division
of safe shutdown trays. As shown in Enclosure 1, the fire break provides 20 feet,

(
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!_ 2.- Thermo-Lag Performance as a Fire Break (Continued)

i I

| of" intervening combustible free" separation between the Division I safe shutdown !

| trays and the Division 2 safe shutdown trays.

'

He Hermo-lag 330-1 material on the trays in C-2 was not intended to be a Arc ;

.
hanin. Fire barriers are qualified per ASTM E-119, using the standard time- j

j temperature curve, and the acceptance criteria is a limited temperature rise on the i

i non-fire side of the barrier in order to protect a cable or piece of equipment from I

} fire damage, ne Hermo-Lag 330-1 was intended to be a fire break to provide a
,

[ space devoid of any combustible and of =>&iant width so that flames cannot Jump :

i across the space (similar to brush clearings used to fight forest fires). De j

! acceptance criteria for a satisfactory fire break is only that it effectively prevent the !

j spread offire. j
i

'

He continuity ofpotential combustibles around Cantainmant at elevation 803-feet -4

.

! 3-inches (from the east to the west sides) in the form ofthe three non-safe
j shutdown cable trays was the basis for providing the fire break. All of the cables in j

the three intervening non-safe shutdown trays are IEEE-383 qualified, either as,

i EPR-Hypalonjacket and insulation or as Tefzel-Tefzel. Fire tests by Sandia Labs ;
.

j as referenced in the EPRI Report TR-100370 concluded that IEEE-383 qualified 1

) cables will not propagate fire when inaran d in a horizontal cable tray; rather, thee

cables gradually self-extinguish afier the externalignition source is removed or, ,
'

consumed. Herefore, the intervening non-safe shutdown cable trays will not |
propagate fire from one side of Containment to the other. !

Hermo-Lag 330-1 was selected for the firebreak material because it had been
installed in other locations as a fire barrier material; the 1-hour rated design was
chosen for fire area C-2 because it was the .4J.." ... design available. Per the test
resuhs referenced in NSED Standard ME-08.00, Hermo-Lag may or may not be
considered combustible, depending on whether or not 1) there exists a large
enough fire load (including all combustibles) to overcome its thermalinertia, or
2) there exists a significantly close fire source to impart a high =>arnined heat flux
to the Hermo-Lag. Fireloads in Cantainmant are analyzed separately by

j

elevation, and at 803-feet 3-inches the calculated equivalcat fire severity is 16 !

minutes per NSED Calculation IP-M-0177, Rev. 3. It is noted that approximately
78% of the fireload is due to cable insulation and 10% is due to the Hermo-Iag
itself, both ofwhich have high (greater than 900*F) ignition temperatures. He
Hermo-Lag cannot be ignited from existing hazards in the area, due to its high
required ignition temperature and the large spatial distances from potential ignition
sources. Neither ofthe above two conditions 1) and 2) are satisfied, and the

.

Hermo-Lag in fire area C-2 is considered as non-combustible. He ASTM E-119
fire endurance rating (1-hour) as originally required is not applicable to the fire
break fimetion, and can therefore be deleted.

< .x 4 i
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2. Thermo-Lag Performance as a Fire Break (Continued)

Appendix A section D.3.e ofNRC's BTP APCSB 9.5-1 requires that:

"h breaks should be provided as deemed necessary by the
fire hazards analysis. Flame or flame retardant coatings may
be used as a fire break for grouped electrical cables to limit

. spread offirein cable ventings."

In USAR Appendix E section 4.D.3.e, CPS committed to compliance with the -
BTP:

9

'

"h breaks are provided as required by the & Protection
Evaluation Report and the Safe Shutdown Analysis."

His co .....T.... - t is not affected by this USAR change.

In pimmary, the intervening non-safe shutdown cable trays wiH not propagate fire
from one side ofCantainmant to the other, and even ifthe cable trays were to
ignite, the normo-Lag would perform its intended firebreak fimetion.

3. Manual Fire Suppression

A fire in fire area C-2 would likely be identified by Operations, Security, or
Radiation Protection personnel, all ofwhom regularly enter Containmant. In the
event of a fire in fire area C-2 that involves any of the safety-related trays at this
clevation, the main control room will receive annunciation from the in-tray linear.

thermal detection system. Manual fire fighting by the fire brigade is facilitated by
the location ofnudtiple hose stations and portable extinguishers in this fire area.
Access to the cable trays is good for manual suppression, in fact, hose streams can
be directed onto the trays from above through the floor gratings at elevation 828
feet 3 inches..

* 'Ibe CPS fire brigade is available and on-site at aH times, with the Shifi Supervisor
having the Commander ofthe & Brigade designation. He fire brigade
composition, function and fire fighting g*we are provided in CPS procedures
1001.06, " CPS Fire Brigade", 1893.04, " Fire Fighting" and the 1893.04M240

!
which provides the detailed pre. fire plan for this elevation offire area C-2. !

CPS fire drills record the time from the Gaitronics announcement of a fire to when
the fire brigade is ready to start fire fighting at the scene. Fire drills conducted in

this fire area have shown this time to be less than 18 minutes.

( In - - - wy, in the event of a fire in fire area C-2, the as-built Thermo-Lag fire
-

break would prevent fire from involving both Divisions of safe shutdown cable
.

i
1
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3. Manual Fire Suppression (Continued) '

trays and the CPS Fire Protection program would ensure effective manual fire
fighting by the CPS fire brigade.

4. Thermo-Iag Safety. Benefit

ne Probabilistic Risk Asmaammant (PRA) evaluation which analyzes the safety
signHinance ofpotential Hermo Lag fire barrier failure in fire ama C-2 is included
as Enclosure 3 ofthis safety evaluation. His analysis consists of three major
Parts.

1

He first part ofthe analysis is to identify aH modeled components that'could.

be affected by a fire in area C-2 and the basic events in the IPE model that

represent these components. His list ofcomponents contains not only the
equipment located within the fire area but also the equipment located outside
this fire area that are affected by damage to cables in this fire area. His part
also identifies the basic events (equipment failures)in the IPE model that are
protected by Hermo-Lag. Part 1 is described in attachments PRA-1 and
PRA-4 ofEnclosure 3.

He second part ofthe analysis involves calenho the conditional core '.

damage probability (CCDP) for two different situations using the basic events
;

list from Part 1 as an input. He first situation is Hermo-Iag failing to
perform adequately as a fire barrier. His is the postulated " worst case" in ,

which a fire occurs and all cables and equipment in the fire zone are damaged.
He second situation is Hermo-Lag performing its intended fire break function
in which all cables not wrapped by Hermo-Iag are damaged by a postulated
fire. Attachmants PRA-2 and PRA-5 ofEnclosure 3 desedbe the CCDP
determination.

.

L

While preventing core damage is an important consideration for plant safety,
maintaining contahunent integrity by protecting containmant isolation and heat
removal capabiliticais also a concern. AdditionaDy, containtnant analysis in the;

IPE report identified the loss of nantainmant hydrogen control as a major cause
ofcantainmant failure. Correspondingly, the effect of a fire in area C-2 on
these functions was also examined. His analysis is detailed in attachmants

. PRA-2 and PRA-5 ofEnclosure 3.
s

He third part of the analysis is to determine the fire ignition frequency in area.

C-2. His calculation utilizes the methodology described in the Fire Induced-

Vulnerability Evaluation (FIVE) Guide, EPRI TR-100370 and the Fire Risk

Analysis Implamantation Guide, EPRI Project 3385-01. Ignition frequency
calculation is described on attachmants PRA-3 and PRA-6 of Enclosure 3.-

|
1

l
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{ 4. Thermo-Lag Safety Benefit (Continued)
I

ne resuhs of this analysis showed that the CCDP calculated for each of the two,

i situations (Hermo-Lag failing and Denno-Lag performing hs ilesign function)
! was identical Addidaady no benefit from Hermo-Lag was found to exist for
! cantninmant isolation, containment heat removal or containment hydrogen controli

| .

In ,nmmary, no safety benefit was identified whh regard to core damage
, pre .uios, cantainmant isolatian, cantainmant heat removal or nantainmant
j hydrogen control as being provided by the normo-Lag inerailed in fire area C-2.

5. Operator Response to Fires Affecting Safe Shutdown Equipment

While it is not possible to predict exactly what equipment wiH be lost or impaired -

due to any given fire, it is possible to memnma " worst-case" for an area ofthe plant -

involved in a fire. For the areas involving safe shutdown equipment, the issue
M- knowing what is left for the cperator to use for any given fire. He
operator is trained to control plant parameters per the Emergency Operating
Procedures (EOPs) independent ofthe cause ofthe o5 normal / emergency
conditions. Dat is, the EOPs are symptom-based and not event-based. In this
sense, equipment loss due to undtiple faihire, sabotage, seismic event, etc., is not
different from equipment loss due to fire. He operators are given a list ofsystems

i to use, not necessarily in 9 preferential order (what is used is based on what wiH
work).

He operating crews receive intense, continuing training on the EOPs with
andtiple equipment failures and on loss ofpower events. Procedural guidance
exists in CPS Procedure 4200.01, "Inss ofAC Power" for a Station Black Out
(SBO). Dese steps guide the operator actions to minimira the impact on plant
equipment while preserving the equipment that is left. For fires that affect systems
to an extent less than an SBO, portions of the Loss ofAC Power procedure wiH
spply. CPS crews have demonstrated the ability to implement these procedures
whGe maintaining the reactor in a safe condition. A. fire in the plant, concurrent

-

with a loss of ossite power, which disabled RCIC, Division 1 and 2 instrument
power, and aH Division 1 and 2 ECCS equipment was minadated on the CPS

sinnuator. Operator ' ctions resuked in addr<ing hot shutdown and maintaininga

stable reactor parameters. It is unlikaly that a fire in C-2 would affect the
availability of off-site power, totaHy disable Division 1 or 2 ECCS, or totaHy
disable Division 1 or 2 instrumentation. * ~

During any scenario the operating new wiH be monitoring Containmant

temperature and pressure. If the bulk Containment temperature increases to 122 F,
the operators will begin foHowing the EOPs (ifthey are not already doing so). If'
the fire were to continue such that the Containment pressure increases to 2.2 psig,

i
(corresponding to approximately 160 F bulk temperature), the EOPs would require

Page 16
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j 5. Operator Response to Fires Affecting Safe Shutdown Equipment (Continued)
'

!

manualinitiation of the Containmant spray mode of the RHR system, which would,

j pump a considerable quanthy ofwater from the suppression poolinto the
Conta* mant atmosphere through a deluge sparger under the dome ceiling. Hism

mode of the RHR system can be accomplished using either the Division 1 RHR
pump, valves, and sparger or the Division 2 RHR pump, valves, and sparger. He

. cables for the Division I and 2 RHR valves are on opposite sides of Containmant,
and therefore one Division of rantainmant spray would likely be available during
the fire.

Emergency Plan Procedure EC-02 directs activation ofthe Emergency Response !
Organivatian (ERO) during any ;*c.2.= plant fire. While ."*" b ." shift '

manning win aHow for successfuHy achieving hot shutdown conditions, the
additional resources provided by the ERO will be valuable in 7" T." * !" g the

. impact ofthe fire on the plant and ===iating with recovery and repairs.

In w......cy, in the event of a fire in C-2 that disables both divisions ofredundant
safe shutdown equipment, it is reasonable to expect that operator training, ERO
activation and symptom-based procedures will provide the finalline of defense to
ensure plant safety.

Evaluation of Ampacity Derating Impact of Thermo-Iag

De ampacity derating factors for cables in raceway wrapped by Hermo-Lag has become '

a concern due to questions raised in Generic Letter 92-08. He NRC questions are related
to the original Thermo Lag manufacturer's recommended ampacity derating factors as
well as the wide range of ampacity derating factors applied across the industry. In
Information Notice (IN) 94-22, the NRC provided some preliminary information about the

. resuhs of tests the NRC had conducted to establish ampacity derating factors for cables in
conduhs and trays wrapped by Hermo-Lag 330-1 fire barrier material.

Ampacity limits are placed on cables to ensure that the cables win operate within their
design parameters and ate unrelated to a fire scenario. Without limitations, the current
carried by a cable could generate too nach heat and resuk in the cable operating at a

!
temperature above its design rating, thus causing a reduction in the cable's design life. He
cables atitivad at CPS are rated for 90 C operation and the ampacity limits selected were
based on that value. Since different nsta11stian configurations'(such as covered trays, ori

fire stops) can limit the dissipation of the heat generated by the current passing through
the cable, derating Sctors were developed to further restrict the current which the cable

will be aHowed to carry when these em%nrations are part of the cable routing.

He CPS design defined the boundary between power, control, and instrumentation
circuhs based on both vohage and current levels. Separate raceways are provided for the
different cables so that instrument cables are isolated from noise that could be generated

Page 17
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Evaluation of Ampacity Derating Impact of Thermo-Lag (Continued)

by the power and control cables and so that control cables are separated from the heat and
induced vohage that could be generated by the power cables. As shown by EPED
Calculat on 19-G-31, Rev. O, the currents passing through control and instrumentationi

cables do not generate sufficient heat to challenge the cable design ratings.

Enclosure 4 Mantifies the CPS power cables protected by normo-Lag 330-1 fire banier
material and the available ampacity margin for each cable in fire area C-2. A review of
this data indicates that the power cables wrapped by Hermo-Lag 330-1 in fire area C-2
could be derated by as much as 50% or more without impacting their design fimetions or
design life, ne highest ampacity derating Mantiftad in IN 94-22 is 46.4% for a #8 AWG
nanawar in a tray wrapped by a 3-hour rated Hermo-Lag 330-1 fire banier. He -

Enclosure 4 ampacity evaluation concludes that the NRC ampacity derating concerns
expressed in IN 94-22 will not have adverse impact on the two most heavily loaded power
cables (48.8 and 7.2 amps respectively)in fire area C-2. This conclusion was reached

upon comparing conservatism chosen in the CPS design ampachylimits with the derating
methodology used by the NRC in IN 94-22. Since the two most heavily loaded cables will
not be impacted by the concerns expressed in NRC's IN 94-22, the rest ofthe cables in fire
area C-2 are also acceptable from the ampacity derating view point.

Curently, there exist no conclusive ampacity derating factors for cables wrapped by
Dermo-Lag 330-1 fire barriers due to the many outstanding issues with regard to past -.

tests and test resuks. However, as dirW above, the Hermo-Lag cable tray fire wrap
in fire area C-2 does not adversely impact the current-carrying capability of the cables.

!
l

.

.

. .

.
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BLOCK D, Part I

1. Failures associated with a design-basis fire in fire area C-2 are discussed in USAR
Appendix F, Fire Protection Safe Shutdown Analysis (SSA), Subsection 3.2.2.

Currently, Subsection 3.2.2.2 states "Akhough Division 1 and 2 shutdown cables and
equipment occupy the same fire area, the divisions are separated by a distance of at
least 60 feet, and with the exception ofthe south end at elevation 803 feet, there are
no intervening combustibles between the Division 1 and 2 systems. Above floor
elevation 803 feet, Division 2 cable trays are routed within 6 feet ofDivision 1 trays.
He Division 1 trays cemenin Division I safe shutdown cables IRH61C and 1RH61D.
At that point, however, there are no Division 2 safe shutdown cables. Division 2 safe
shutdown cables enter the Division 2 trays at a point where the separation from the
Division 1 trays is 80 feet. He concem here is a fire in the Division 1 trays spreading
to the Division 2 trays and then propagating down the tray and damaging Division 2
safe shutdown cable. His will be prevented by placing a firebreak in the Division 2 ,

trays (see Subsections 3.2.2.3)."

C- dy, Subsection 3.2.2.3 states "A fire break, consisting of a 1-hour fire rated
material for 20 feet and sealed at each end, will be added to the three Division 2 Class
1E cable trays that are routed around the south and ofthe containment !=>Hding above
elevation 803 feet."

Currently, Subsection 4.1.2.1 states "A fire break, consisting of a 1-hour fire-rated
material for 20 feet and scaled at each end, will be added to the three Division 2 Class
IE cable trays that are routed around the south end of the containment building above
elevation 803. feet."

J

Hese Subsections 3.2.2.3 and 4.1.2.1 are proposed to be revised to eliminate the
reference to the 1-hour fire rating of Thermo-Lag. Hejustification for this change is
provided in detail under the Block A.2 di== dons.

2. For the reasons provided in the Block A.2 dimada=, the performance of the safe
. shutdown systems in fire area C-2 is not adversely impacted by the Hermo-Lag fire

rating being changed from 1-hour to no specific rating.

3. Even though the Hermo-Lag fire rating is now considered to be less than 1-hour and
the reference to the rating is deleted, this reduced capability of the Hermo-Lag fire
wrap does not cause any new failure modes. Dejustification for the reduced
capability being acceptable is provided in the Block A.2 discussion.

4. He USAR Appendix F, Safe Shutdown Analysis, documents the capability ofthe CPS
safe shutdown systems to achieve and maintain cold shutdown condition in the event
of a single fire anywhere in the plant with a lost ofoff-site 1 power. As explained by the

.
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BLOCK D, Part I(Continued) |

!

Block A.2 dimiedan, it is not credible to postulate a fire scenario capable of adversely {
affecting the safe shutdown capability in fire area C-2 despite the reduced Thermo-Lag l
capability.

5. The probability ofthe failures evaluated in the USAR is not impacted as discussed in
the Block A.2 discussion.

'
.

BIDCK D,PartII

1,2, and 3. He accidents identifiad in the USAR are not affected by the proposed
change to the normo-lag fire break rating in fire area C-2. As explained in
the Block A.2 du'adar', the plant safe shutdown capability in the event of |-

a fire in C-2 is not adversely impacted. Likewise, the consequences or the !

probability of a fire in C-2 is not impacted. i

BIACK D, Part HI

1 and 2. As explained in the Block A.2 discussion, the Hermo-Lag combustibility
and ampacity derating concerns were evaluated and found to have no

impact on fire area C-2 safe shutdown capability. No new type ofaccident
or equipment mannction has been created.

BIDCK D, Part IV
|

1 and 2. None ofthe protective baniers, the approach to the acceptance limits for
;

any ofthe protective baniers, or the margin of safety is directly affected by
this change. The safe shutdown capabilityin fire area C-2 has been
determined to be acceptable after the impact of the change was evaluated
as explained in the Block A.2 dL='edon.

3. He CPS Fire Protection Program as stated in Tech. Spec. 6.8.4.~e is
unchanged. He bases of the Technical Specifications is not affected by

-

this change.

.

i
t
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:

PRA EVALUATION OF SAFETY SIGNIFICANCE OF POTENTIAL |i
i

THERMOLAG FIRE BARRIER FAILURE IN FIRE ZONE C-2

This evaluation is intended for use as supporting documentation
in the safety analysis of Thermo-Lag 330-1 cable wrap material in j
fire zone C-2. This study used the IPE model and fire PRA
databases as they stood on 10/20/94 as inputs. Subsequent
changes to the IPE model and/or fire PRA databases could
significantly affect the results of this evaluation. Careful
attention to the method used in this evaluation is important in
the correct interpretation and. application of the final results.
Use of the material presented here in any other context could be
inappropriate and potentially misleading or erroneous.

METHOD

lThis analysis is composed of three major parts. The first part jof the analysis is to identify all modeled components that could
be affected by a fire in zone C-2 (Containment Building, all
elevations) and the basic events in the IPE model that represent
these components. This list of components contains not only the jequipment itself, but.also any cables required for a piece of

iequipment to perform its modeled function. 'This part also !includes identifying the basic events in the' CPS model that are l
g protected by Thermolag. Part 1 is described in attachments PRA-1

and PRA-4. '

|
iUsing the basic events list from part 1 as an input, the second

part of the analysis involves calculating the conditional core
damage . probability (CCDP) for two different situations. The
.first situation is the case in which a fire occurs and all-cables
and equipment.in a fire zone are damaged. This situation models
Thermolag failing to perform adequately as a fire barrier. The
second situation is the case in which only cables not wrapped by
Thermolag are damaged by a postulated fire. This situation

'models Thermolag performing per design. Attachments PRA-2 and-

PRA-5 describe the CCDP determination.

While core damage prevention is an important consideration for
plant safety, it is not Thermolag's sole intended function.
Maintaining containment integrity by protecting containment
isolation and heat removal capabilities is also required by
10CFR50, Appendix R. Additionally, containment analysis in.the
IPE report identified the~1oss of containment hydrogen control as
a major cause of containment failure. Correspondingly, the
effect of a fire in zone C-2 on'these functions was also
examined. This analysis is detailed in attachments PRA-2.and
PRA-5. !

i

The third part of the analysis would normally be-to determine the.,

(~ fire ignition frequency in zone C-2. This calculation wouid
utilize the methodology described in the Fire-Induced

;
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,

Vulnerability Evaluation (FIVE) Guide, EPRI TR-100370 and the
Fire Risk Analysis Implementation Guide, EPRI Project 3385-01.
Since the CCDPs and containment function effects calculated in
part 2 were identical, no ignition frequency calculation is
required for firezone C-2.

CONCLUSION

The result of this analysis showed that the CCDP calculated for
each situation was identical,'which means that the Thermolag
installed in fire zone'C-2 provided no quantifiable benefit in
preventing, core damage. Additionally, no impact or benefit from
Thermolag was found to exist relating to containment isolation
capability, containment heat removal or containment hydrogen .

control.

.

.
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Attachment PRA-1( Fire Database Development
and Fire Susceptible Events for
Thermolag Installations

The purpose of the fire PRA databases is to provide location
specific information for the PRA model. This information
includes the location of all PRA modeled equipment and supporting
cables, the basic events (BE)s associated'with said equipment,-
and the PRA initiators that could result from a fire in any fire
zone. A major resource for this task was the SLICE database
system maintained by the NSED electrical design group. Database
development covered all firezones in the plant instead of being
specific to individual firezones.

How Database Was Developed

Database development was performed by completion of the following
steps:

1. Identification of all. basic events included in theCPRA
model. This task was performed by creating a'BE report from the
PROJECT.BE file using the CAFTA code.

2. Determine which basic events apply to'each piece of modeled
equipment. This task was performed by separating the BEs from
task.1 by system and having each system analyst identify the

\ equipment associated with each basic event. Some basic events,
such as certain flow diversion events, had more than one piece of
equipment associated with it. Human errors and maintenance
unavailabilities were excluded from this task since these BEs
would occur prior to a fire. This task ~ generated database
ELDB2.DBF.

3. Identify all power, control and instrumentation cables
associated with each piece of modeled. equipment. The SLICE
database CABLE.DBF was used for this task. All equipment
identified in task 2 were compared with the FR_EQUIPMT AND
TO_EQUIPMT fields in the CABLE.DBF database. The resulting
cables were then traced until-either the 4.16KV/6.9KV or main,

control room cable risers / termination cabinets were reached.
Tracing the cables involved not only the CABLE.DBF database, but
also plant E02 and E03 drawings. The CPS safe shutdown' analysis
contained in USAR Appendix F was also reviewed to ensure.all
cables in that analysis associated with modeled equipment were
included in the fire database. Cables to.modeled equipment that
would not disable the equipment if lost, such as position
indication on non-interlocked valves, were not included in the,

database. Cables to the RAT and ERAT, though not explicitly
modeled in the PRA, were included as a means of identifying zones
where a fire could result in the loss.of offsite power.

.'

. .. - _ _ - - -. - _ -- _ _ -
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4. Identify the routing points associated with all identified
cables. Routing points are intermediate locations on a cable
tray or conduit. Using SLICE data, the trays containing each
cable were identified, as well as all intermediate routing
points.

5. Identify fire zone associated with each routing point.
Using a SLICE system cross-index of routing point to fire zone,
the location of cables contained in cable trays was identified.
6. Identify fire zones. associated with each piece'of modeled
equipment. This task was performed by a combination of plant-

. general arrangement review and plant walkdown.
7. . Identify fire zones associated with. conduits and open'
cables. Since the SLICE database does not contain location
information on conduit or open cables, this task was performed by ;

a combination of plant general arrangement review and plant
walkdown.

8. Identify equipment susceptible to spurious actuation from
fire. This information was taken directly from the safe shutdown
analysis contained in USAR Appendix F.

,

9. Identify internal events initiators that could occur due to,

a fire in a fire zone. Using information gathered in previous
tasks, all equipment and cables in this zone were-identified. !

This list was reviewed and a list of initiators resulting from
the loss of all equipment and cables in zone C-2 was compiled.
This list was reviewed by an IPE~ analyst and a SRO and a final
initiator list was developed. '

Utilizing the information gathered in the' previous steps, the
fire location database ELDBl.DBF was completed.

Selection of Fire Susceptibl'e BEs in Thermolag Areas-

The structure of ELDB1 was set up so that for each piece of
equipment, cables were identified up to the 4.16KV/6.9KV busses
and/or the main control room termination cabinets. This resulted
in listing some cables, particularly power cables, several times
for different pieces of equipment. This approach allowed a
database sort on fire zone without losing control, power or
instrumentation dependencies. Once the. equipment and cables
contained in a zone were identified, the associated BEs were also
determined. This list of-BEs-was reviewed and-BEs that would notbe affected by a fire were removed from the list of fire
susceptible BEs. Examples of the type of BEs removed include the i

following: manual valve plugging, check valves failing to open,
orifices plugging, all pre-event human errors and all maintenance

,

.-
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unavailabilities. Attachment PRA-4 contains the lists of BEs and
initiators generated from database ELDBl.DBF.

.
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Attachment PRA-2

CONDITIONAL CORE DAMAGE FREQUENCY
AND CONTAINMENT IMPACT
FOR THERMOLAG INSTALLATIONS

For fire zone C-2, all the basic events in the PRA that could be
affected by a fire in the area were identified using the
databases that were prepared for the fire PRA. .For a basic event
to be affected by a' fire, either a fire susceptible component or
associated power, control, or important instrumentation cable had
to be located in fire zone C-2. These basic events are called
fire-susceptible basic events. The development of the data bases
and the lists of fire susceptible basic events are described in
attachment PRA-1.

CORE DAMAGE PROBABILITY

After the appropriate basic events were identified, two analyses
were performed. First, all the fire-susceptible basic events
involving that area were set to TRUE (meaning failed) in the
original models, the model was requantified and the resulting
core damage probability was determined. This represents the case
in which Thermolag is ineffective. Secondly, all the fire-
susceptible basic events involving that area, except those which
are protected with Thermolag, were set to TRUE in the models, and
the resulting core damage probability was determined. This
represents the case in which there is an effective Thermolag fire
barrier. The difference between the two results represents the
importance of the fire barrier. The bigger difference there is
betwecn the two numbers, the more important is the Thermolag
installation in that area. For fire zone C-2, the list of basic
events for both cases was found to be identical. This result is
explained by the fact that the cables protected by Thermo-Lag are
only protected for a portion of their length and are therefore
susceptible to damage from a whole zone fire scenario.
Attachment PRA-4 contains the list of basic events used in zone
C-2.

For thoroughness, it is important to go back to the original.
models to fail the appropriate components, because in the normal
process of quantifying a PRA, many combinations of events that
are. unlikely without a fire are truncated.out.of the solution.
because they contribute very little to the overall core damage
frequency result. Subsequent results when trying to fail these
components will be inaccurate if their failure could contribute
significantly to the probability of core damage. By failing them
before truncation, no significant contributor can be. lost.

The analysis of this area included failure of affected components
as described above, plus the certain occurrence of the initiating
events that would.be precipitated by a fire in each area. All

i other initiators were trimmed out by setting them to FALSE.

-- - . - . . .. .- - - . - - . - . -
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CONTAINMENT FUNCTION EVALUATION

For defense in depth, the containment function is important, as
well as core damage frequency. Because.a low fraction of
postulated core damage events lead to containment failure, a
simplified method of assessing the impact of Thermolag failure
was employed. Three. functions that support containment integrity
were analyzed independently. These' functions.are isolation, heat
removal, and hydrogen control. The reliability of these
functions was compared with the Thermolag failed and with the
Thermolag assumed capable of performing as designed. -

Examples of N e various. batch files and SETS user programs to
perform this analysis are included in attachment PRA-5.

RESULTS

The CCDP calculated both with and without Thermolag was 1.0.
This result shows that Thermolag provides no quantifiable benefit
in preventing core. damage in zone C-2. Additionally, no
difference in failure probability was found between the two
analyzed cases relating to containment isolation, heat removal or
hydrogen control capabilities in zone C-2.

-
,

a
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Attachment PRA-3
Fire Ignition Frequencies
'for Thermolag Areas

Following calculation of the conditional core damage
probabilities (CCDPs), the results were reviewed and all fire
zones with CCDPs greater than 1.0E-07'were identified. Fire s

zones with lower CCDPs were screened without additional analysis. '

In this zone, even though the CCDP is greater than 1.0E-07,
calculation of the ignition frequency is not necessary since the
CCDP calculated for the two cases is identical.

I,
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Attachment PRA-4
Basic Events and Initiators
Used In Analysis
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Paga No. 1 Page 2 of 4
10/24/94' I

BASIC EVENT LIST FOR ALL MODELED CABLES IN ZONE C-2

Basic Event Description !

|
1

C1H2IG5SYZ FAILURE OF >5 DIV 1 H2 IGNITERS |
C2H2IG5SYZ FAILURE OF >5 DIV 2 H2 IGNITERS
ERHFIDWXVC RH DIVERSION FIDW VALVE FAILS TO CLOSE '

GIA013AMVO- DIV 2 ADS CONTAINMENT OUTBOARD ISOL VLV FAILS TO OPEN
HPXC001MPR HPCS PUMP FAILS TO RUN FOLTAWING A START
HPXC001MPS HPCS PUMP FAILS TO START
HPXF004MVO INJECTION VALVE F004 FAILS TO OPEN .

HPXF010MVT 'ist TEST VLV TO SUPP POOL IMPROPERLY. OPENS
HPXF011MVT 2nd TEST VLV TO SUPP POOL IMPROPERLY OPENS '

HPXF023MVT TEST VLV TO SUPPRESSION POOL F023 OPEN
.

l

IRIF031MVO RCIC SUCT VLV FAILS TO OPEN '

IRIF063MVT MOV F063 IMPROPERLY SHUTS
IRIF064MVT MOV F064 IMPROPERLY SHUTS i
KVR006BAVC VR CONT INBD ISOL VLV FAILS TO CIDSE i

KVR007BAVC VR CONT EXHAUST / PURGE INBD ISOL VLV FAILS TO CIOSE
KXCYO17MVC CY CONT INBD ISOL VLV FAILS TO CLOSE
KXF022AAVC INBOARD MSIV A FAILS TO-CICSE
KXF022BAVC INBOARD MSIV B FAILS TO CIDSE
EXF022CAVC INBOARD MSIV C FAILS TO CICSE
EXF022DAVC INBOARD MSIV D FAILS TO CLOSE ,

KXFC007MVC FC CONT OUTLET INBD ISOL VLV FAILS TO CIDSE
EXFC037MVC FC SUPPLY CONT INBD ISOL VLV FAILS TO CLOSE !
KXIA006AVC IA CONT INBD ISOL VLV 006 FAILS TO CLOSE !

XXN084AFSZ RCIC/RHR LINE HI STEAM FI4W N084A TRANS FAILS TO ACTUA '

XXN084BFSZ RCIC/RHR LINE HI STEAM FIAW N084B TRANS FAILS TO ACTUA
KXN085APSZ DIV 1 LOW STEAM SUPPLY PRESS N085A TRANS FAILS TO ACTU -

KXN085BPSZ DIV 2 LOW STEAM SUPPLY PRESS N085B TRANS FAILS TO ACTU
KXRE021SVC CONT EQUIP DRN SUMP DISCH INBD ISOL VLV FAILS TO CIDSE
KXXF016MVC MAIN DRN & MSIV BYPASS INBD ISOL VLV FAILS TO CLOSE I

KXXF063MVC RHR & RCIC STEAM SUPPLY INBD .ISOL VLV FAILS TO CLOSE j

KXXF064MVC RHR & RCIC STEAM SUPPLY OUTBD ISOL VLV FAILS TO CTASE i
KZRF021SVC CONT FI4OR DRN SUMP DISCH INBD ISOL VLV FAILS TO CLOSE
MXF022AAVT MAIN STEAM LINE A INBOARD MSIV FAILS SHUT '

MXF022BAVT MAIN STEAM LINE B INBOARD MSIV FAILS SHUT
MXF022CAVT MAIN STEAM LINE C INBOARD MSIV FAILS SHUT
MXF022DAVT MAIN STEAM LINE D INBOARD MSIV FAILS SHUT
MXIA006AVT IA CONTAINMENT INBOARD ISOL VLV FAILS TO REMAIN OPEN
MXIA007AVT IA'DRYWELL OUTBOARD ISOL VLV FAILS TO REMAIN OPEN
MXIA008AVT IA DRYWELL INBOARD ISOL VLV FAILS TO REMAIN OPEN
MXN091ALSZ RX LEVEL TRANS 1B21-N091A FAILS LOW
MXN091BLSZ RX LEVEL TRANS 1B21-N091B FAILS IDW
MXN091ELSZ RX LEVEL TRANS 1B21-N091E FAILS IDW.
MXN091FLSZ RX LEVEL TRANS 1B21-N091F FAILS LOW
PCN081ALSX OB LEVEL TRANS A FAILS -
PCN081BLSX IB LEVEL TRANS B FAILS

'

PCN081CLSX IB LEVEL TRANS C FAILS
PCN081DLSX OB LEVEL TRANS D' FAILS
PXN067CPSX PRESS TRANS 67C SIGNAL FAILS
PXN067DPSX PRESS TRANS 67D SIGNAL FAILS
PXN067GPSX PRESS TRANS 67G SIGNAL FAILS
$XN067HPSX PRESS TRANS 67H SIGNAL FAILS -

.
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10/24/94
BASIC EVENT LIST FOR ALL MODELED CABLES IN ZONE C-2

Basic Event Description
.

PXN073CLSX LVL TRANS 73C SIGNAL FAILS
PXN073DLSX LVL TRANS 73D SIGNAL FAILS
PXN073GLSX LVL TRANS 73G SIGNAL FAILS
PXN073HLSX LVL TRANS 73H STGNAL FAILS

'

PXN091ALSX LVL TRANS 91A SIGNAL FAILS
PXN091BLSX LVL TRANS 91B SIGNAL FAILS
PXN091ELSX LVL TRANS 91E SIGNAL FAILS
PXN091FLSX LVL TRANS 91F SIGNAL FAILS
PXN094APSX PRESS TRANS 94A SIGNAL FAILS

~

'PXN094BPSX PRESS TRANS 94B SIGNAL PAILS
PXN.094EPSX PRESS TRANS 94E' SIGNAL FAILS
PXN094FPSX PRESS TRANS 94F SIGNAL FAILS
PXN400ALSX SYS 1 LVL TRANS A SIGNAL FAILS
PXN400BLSX SYS 2 LVL. TRANS B SIGNAL FAILS
PXN400ELSX SYS 1 LVL'TRANS E SIGNAL FAILS 4

PXN400FLSX SYS 2 LVL TRANS F SIGNAL FAILS
PXN401APSX' SYS 1 PRESS TRANS A SIGNAL FAILS
PXN401BPSX SYS 2 PRESS TRANS B SIGNAL FAILS
PXN401EPSX SYS 1 PRESS TRANS E. SIGNAL FAILS
PXN401FPSX SYS 2 PRESS TRANS F SIGNAL FAILS
Q1FC007MVO Motor Operated Valve FC007 Won't open
QVR04YXDMO Damper IVR04Y Fails to Open .

QXIA006AVO IA Viv IA006 Fails to Open '

R12F008MVO SUCTION MOV FROM RR FAILS TO OPEN'
R12F009MVO SUCTION'MOV FROM RR FAILS TO OPEN
R1C002AMPR PUMP A FAILS TO RUN
R1C002 AMPS PUMP A FAILS TO START
R1F027AMVO Transfer From RH System, F027A Fails to Open '

R1F027AMVT INJECTION LINE OB CIV A FAILS TO' REMAIN OPEN
R1F028AMVO Transfer From RH System, F028A Fails to Open
R1F028AMVT FAILURE OF CNMT SPRAY MOV A TO REMAIN CLOSED
R1F037AMVT FAILURE.0F FC LINE MOV A TO REMAIN CIASED
R1F042AMVO INJECTION LINE MOV A FAIIS TO OPEN

,

R1F042AMVT INJECTION LINE MOV A FAILS TO REMAIN.CICSED
R1F053AMVO RHR TO FW A MOV FAILS TO OPEN
R1F053AMVT RHR TO FW A MOV FAILS TO REMAIN CIASED
R2C002BMPR PUMP B FAILS TO RUN
R2C002BMPS PUMP B FAILS TO START
R2F0230MVT FAILURE OF RCIC HEAD SPRAY .MOV TO REMAIN .CICSED
R2F027BMVT INJECTION LINE OB CIV'B FAILS TO REMAIN OPEN'

R2F028BMVO CNMT SPRAY MOV B FAILS TO OPEN
R2F028BMVT FAIIDRE OF CNMT SPRAY MOV B TO REMAIN CLOSED .

R2F037BMVT FAILURE OF FC LINE MOV B TO REMAIN -CIASED
R2F042BMVO RHR B INJ MOV FAILS TO OPEN . .

R2F042BMVT INJECTION LINE MOV B FAILS TO REMAIN-CIASED
'

R2F'053BMVO RHR TO FW B MOV FAILS TO OPEN
R2F053BMVT .RHR TO FW B MOV FAILS TO REMAIN CIDSED.
SCC 001AMPR SLC PUMP A FAILS TO RUN' .

SCC 001 AMPS SLC PUMP A FAILS TO START
SCC 001BMPR SLC PUMP B FAILS TO RUN
SCC 001BMPS SLC PUMP B FAILS TO START -

._ - - - _ , , . - -. . . - - _ . . _ _ . - - ._. . - . . -
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10/24/94
BASIC EVENT LIST FOR ALL MODELED CABLES IN ZONE C-2-

.

Basic Event Description

SCF001AMVO SUCTION VALVE A FAILS TO OPEN
SCF001BMVO SUCTION VALVE B FAILS TO OPEN
CCF004AEVO EXPIDSIVE VALVE A FAILS TO OPEN
SCF004BEVO EXPLOSIVE VALVE B FAILS TO OPEN
CCF029ARVC PUMP A DISCHARGE RELIEF VALVE FAILS OPEN
SCF029BRVC PUMP B DISCHARGE RELIEF VALVE FAILS OPEN
XSX01PAMPR PUMP ISXO1PA FAILS TO RUN
XSXO1PAMPS PUMP 1SXO1PA FAILS TO START
XSXO1PBMPR PUMP 1SX01PB FAILS TO RUN
XSX01PBMPS- PUMP 1SX01PB FAILS TO START
XSX089AMVT CONT ISO VALVE ISX089A INADVERT CICSES '

XSX089BMVT CONT ISO VALVE 1SX089B INADVERT CI4SES
-

XSX095AMVO DISCHARGE VALVE ISXO95A FAILS TO OPEN
XSXO95BMVO DISCHARGE VALVE ISXO95B FAILS TO OPEN
XSXO96AMVT CONT ISO VALVE ISXO96A INADVERT CLOSES
XSXO96BMVT . CONT ISO VALVE ISXO96B INADVERT CI4SES
YIDSSIATRX LOSS OF INTRUMENT AIR INITIATOR
YTRANISTRX TRANSIENT WITH ISOLATION INITIATOR

.

|
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l ANALYSIS OF CONDITIONAL CORE DAMAGE FREQUENCIES |

AND CONTAINMENT DEGRADATION FOR -

THERMOLAG FIRE ZONES

!

This attachment describes the method used for determining the
likelihood of core damage, given that a fire has destroyed all
essential equipment in a, specified fire area. Basically, the
method fails all components in a given area in the appropriate
fault trees, and' then re-solves the entire PRA model. This
method was used rather than failing events ; in the core damage
results from the PRA, because many components that do not appear
in the core damage cutsets. because they are inherently reliable
may be failed by a fire. Therefore just starting with the core
damage cutsets would not yield a true picture of the possible
consequences from a fire in a given . area. This method was used.
for the 94 fire areas of interest for the fire'PRA.

INPUTS

The method starts with three inputs: the linked CAFTA fault tree
models for the plant, the SETS user programs for solving the ;
system and sequences for the level 1 PRA, and a list, for each
fire area of the basic events that are assumed failed and the
initiating events that could result from a fire in a given area.

The linked CAFTA fault trees are in ZCNMT.CAF.
.

The SETS user programs for-the PRA are as listed in appendix F of
the PRA update report.

The lists of basic events and initiators are of the following
example format.

.

Evanele text inout file (Area CB3B)

Bl@"^'l8B11un',8}B"'
:

'*?tR1 .is .

il$ d '

q!,.

h -

am '

iG-

( tarvo

.

|.

.
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D.

D 1F8ACBD

EN!!!cE:
' !!!n?|E8

XIVX14SIGP
:

.

IMPORTING FAULT' TREES

The first step in solving the PRA model is to read the CAFTA'
fault tree files into SETS,. simplify them, and form independent
subtrees - (IST) and stem equations. Two steps are taken before
the doing this in order to ensure that top events necessary for
the sequence solutions are not unintentionally included' in the
ISTs. The first step is identical to that taken for the base PRA
solution; to construct an additional fault tree containing all-

the events that we wanted to keep out of ISTs and then combine
this with ZCIOff (the combined IPE fault tree model) . The second

~

step was similar, but necessary for this analysis and not the
base PRA solution, because in the process of simplifying fault
trees' with many failed events, some top event equations are
dropped if they evaluate.to-OMEGA (failed). A second auxiliary
fault tree was constructed with all the top events ,that are
necessary for the event tree sequence solutions.. When this was
combined with the ZCNMT, few top events vanished in the
reformatting process.

INDEPENDENT SUBTR,"2S
.

|

The reformatting process is implemented with the FRMNEWFT proce-
dure in SETS.. The user program for this procedure is produced by
a' BASI.C. program (ISTPREP) that. reads the failure event text. file
and sets all the included events to OMEGA (true, ie. failed) and
then continues to write a SETS program to set. all initiators .to
0.0 except those included in .the failure event text file which
are set to 1.0.

,

An example program to produce ISTs is shown here.

*

Mv=mnle SETS user nrocram for form ISTS (CB3BIST.IN)

P PoRIEST.

gSTEM Sk, CPS-STEM 2).

'

IIE!:Hini: -

2

.
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.

YIESl= XYIES1 ,
YIEA= XYIEA
YIEIA= XYIEIAYIET2= XYIET2 , .

,

YIET4= XYIET4 ,

YIET5= XYIETS ,
- YIES2= XYIES2YIET9 XYIET9 ,,

YIESW. XYIESW ,
YIEDC= XYIEDC ,
YC2= XYC2
YC2A= XYC21 ,
YUlm XYU1
YC8= XYC8 ,,
YW= XYW
YDG= XYD6 ,

y=XYCmi:
Y
Y 4= ,

Y 5= ,

Y 6= ,

Y 7.= XYC9 ,

?Ni: I!M!Yum Iru , :
YL4= XYL4

'YL6= XYL6 ,, .

YU XYU
YDIESl= iTDIES1YDIES2= XYDIES2 ,,
YM1= XYM1YPl= XYP1 ,
YX2= XYX2 ,
YH1= XYH1 ,
YIET98= XYiET9B ,
YIETSC= XYIET9C ,
YIET9D XYIET9D ,
YM= XYM ,
YP= XYP
YW1= XYW1 ,
YX= XYX
nn- XYUi , -

.

= iYRHAIDNG
YRHBIDNG. XYRHBLONG ,,
YRHCIANG= XYRHCLONG ,
YHPIONG XYHPIDNG ,
YLPLONG= XYLPLONG ,

YYbDCBSUMR1LPCIAX= IR1LPCIAX ,
Eise!Bi: in " 8I" ,
YwCS= ZrwCS M Ci :

.

FRMNEWPT(PORM3$ CPS-TEMP,MOtGOD,FIRETOPS / CPS-STIDD , CPS-IST * OMEGA $
D164A16CBD,-
D174A18CBD
D1DC 3EBYD,,
D1 4EBYD,
D1 SEBCD,
D1 4 ,

DBU
h,1 -

M?il!M8!,g ,:-
.

S

01DIVD *.

04AIVD,,
04BIVD

DCUPS1AIVD,
DCUPS1ASSO,
DCUPSIASSX,
DCUPS1BIVD,,
DCUPS1BSSO,
DCUPS1BSSX,
DD16E17CBD,
DD17E19CBD,

3

.

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



- - - . . - - . . . .- -. . . . .- - .. .

Encirsure 3
'

Att:chment PRA-5
Page 4 of 10

94-DO~I$
888IEISa8
8881BlR8!8:
8881!!!a8:
88811@aB:
8881!a8!8:DDCIF8ACBD:,

D C
ESXFLoWXVC,

X1 SHX j .

FRMNEWFTfS g, CPS-STEM 1) / - CPS-STEM * TRIM $ GATE 01) .PO CPS-STEM 1

{g

The first call to FRMNEWFT (Form 1) renames all the top . events
required for the' event' tree sequence solution to correspond the
auxiliary fault tree. The second call (Form 3) is the procedure
call that OMEGAS the appropriate basic events and forms the ISTs
and STEM. Finally the third call removes the logic for the first

, auxiliary fault tree, so that no time is wasted in solving it.
I

INITIATOR FREQUENCY CORRECTION

Before the fault trees are solved, the initiators are adjusted
using the other program that is produced by the BASIC program
ISTPREP.

Examole SETS user crocram to adiust initiator frecuencies
(CB3BDATA.IN) .

b N I h FIRE.PRA-SPCIFIC SCENARIO INITIATORS $
VALBLK(CPSBEDAT) .

VALDE BIDCK$ CPSBEDAT.

COMMENTS INITIA'IOR ADJUS'IMENTS FOR FIRE AREA $
0:08 S
1.00 YTRANISTRX
O.00 YIORVXXTRX

8:88 1x"Eo!aMil
"

O.00 YSBLOCATRX

2:88 "a' !!N!!n
8:88 ""i!SSRI
8:88 ElliS8 He
8:88 Hi!S88ai~

EVENT TREE BEADINd SOLUTION

After these two programs are run, then the ISTs and the STEM
equations are solved. This is done with straight-forward appli-
cations of the GENFTEQN procedure, using the SOLVIST and SOLVE

.

4

.
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; SETS user programs. These programs are edited to set the trunca-
tion level at 1E-7.

After these solutions, it is necessary to form an equation block
with only the top events which are needed for the event tree
sequence solutions. This is done with another SETS user program,
but it must be unique for each fire area. As mentioned above,
when a top event is evaluated as OMEGA, the equation is lost.
Therefore when that top event subsequently appears in a sequence
equation, the sequence equation cannot be solved. In order to
avoid the need to rewrite the sequence solutions for each fire
area, the top events that are lost need to be re-defined. In
addition, combination events' are sometimes lost, as well. For
example, high pressure injection (YU) is ~a combination of high

- pressure core spray (YU1) and feedwater (YQ1). If one of these
is evaluated as OMEGA, then YU should equal the other input.
SETS doesn't handle this correctly. To accommodate these two
shortcomings, another BASIC program (SUPREP) was developed to
read the. output . of the FRMNEWFT procedure and make the proper
equation adjustments. An example SETS user program resulting

. from the BASIC program follows.

Eymamle SETS user crocrram to form too event ecuation block
(CB3BSU.IN)

{ WITH EVENT TREE HEADINGS $

y8". coaA. * -,

1 'P8,"451h

Y ,YCDCBSUM).

u-w,> .
yyB -o ,rcaD) .sg

We " Bw,YIEA) .
SUBINE IEA

-
-

SUBINgE YX1,YX1).
SUBINEQNlYU,YU). .

N s! IEEN IE E t!*De d2 N iA* *
i

*
E

c&gYCI,b,
* " M9*1MU ""'tL4IEhi IEsig'?idid"a'tDEni""-

* *'

t.

'' '+IE
. LPC1Bk WLPC CK'

,

.

BLKSTAT.
,

*

EVENT TREE SEQ *JENCE SOLUTIONS.

After these mechanizations, the. sequence equations are used to
solve all the event tree sequences. The SETS user programs were
adjusted 'to analyze all sequences to a truncation level of 1.0E-
7. The final result cutsets are truncated at 2.0E-7. One other
modification to the sequence solution was made to eliminate .the

5

.
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. analysis for dependent human failures. Because so many headings
\ turned out to be OMEGA, the. dependent HRA analysis would have to

be customized for each fire case, and the work necessary for that
,

was judged to be excessive for the benefit that could be gained.
One change was made to SEQTRAN.IN to avoid formation of an empty'

block when all transient initiators become ISTs.
4

THERMOLAG BENEFIT

j For areas in which Thermolag is employed as a fire carrier, the
above analysis was repeated. The first analysis was with all

! basic events in the area failed, as though Thermolag provides no
benefit. The second analysis assumed that Thermolag was effec-1

tive, and the protected basic events were not failed.
~

CONTAINMENT FUNCTIONS;

In order to be thorough in evaluating the Thermolag importance,
| the benefit of Thermolag to containment function, in addition to

core damage potential, needed to be evaluated. Running the
entire suit of containment sequence solution SETS user programs"

for all Thermolag applications would be very time consuming. It
would also be very difficult, with unique programs required for
each area because of the loss of terms that evaluate to OMEGA, as

2

described above. Consequently a simplified method was used.
Three containment functions were evaluated as follows: contain-,

; ment heat removal, containment isolation, and hydrogen control.
These functions were evaluated independently, rather than through
containment event tree sequences.

I containment heat removal capability was modeled as possible by
the RHR fault tree, containment spray (YCNMSA, YCNMTSB) and sup-
pression pool cooling (YSPCA, YSPCB) modes. Containment isola-.

tion was evaluated with the containment isolation fault tree
: (KGATE01), and hydrogen control was modeled with its fault tree

(CGATE101). The first comparison was for which of these headings
were OMEGAd in the Form New Fault Tred procedure call as dis-
cussed above under the EVENT TREE HEADINGS heading. If the same,

events were OMEGAd for both the Thermolag failure and Thermolag
,

success cases, no further action was required, as Thermolag,

provided no benefit to the model. For cases in which there were,

differences in the headings that were OMEGAd (This happened for
i only CNMP heat removal in two areas.') , a user program was de-
' veloped to evaluate the combination of YCNMTSA, YCNMTSB, YSPCA,
j and YSPCB with the appropriate events OMEGAd. The difference in

results between the Thermolag failure and Thermolag success in
this an'alysis is the importance of Thermolag in the area to
protecting the containment heat removal function. .

BATCH FILE AUTOMATION

The entire process described above, except for the final CNMT
heat removal analysis, is implemented by using batch files. The'

complete solution for a list of areas can be performed by calling
6

.
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NM
TLSOLN with a list of areas as command line parameters. TLSOLN
in turn calls other batch files.- The first one called is TLPREP, )which runs the BASIC programs to produce the input files. The j
second call is to TLSYS, which solves the system and event tree )heading equations and prepares the equation block with all the

!
necessary headings for the event tree solutions. The third is i

TLSEQ, which solves the individual event tree sequences, does all irecoveries, combines the sequences into final results, and then
:,

processes and prints the final results. TLSOLN then calls TLSIFT |to identify the. containment functions that are failed for each i

case. The programs and data to complete this proc ~ess are listed Ibelow. |
-

TABLE OF CAT 11m PROGRAMS AND PROCEDURES
:

'

(Note: AREA is used as a generic term to be replaced by each area
designation.)

!
PROGRAM DESCRIPTION

. f4LLE DATA

TLSOLN. BAT Does antire solution for listed areas TLPREP. BAT
TLSYS. BAT
TLSEQ. BAT
TLSIFT. BAT

|
TLPREP. BAT P ETS inputs for specified area KEY-FAKE.CoK

, . ISTPREP. BAS
SUPREP. BAS

KEY-FAKE.COM Public Domain utility for consnand line BASIC parameterc

ISTPREP.EAS Prepares input to form ISTs and adjust initiators
AREA.TXT
writes AREAIST.IN and AREADATA.IN
TEMPIST.TXT -

AREA.TXT Text files containing BE's to be failed and intiators to occur

SUPREP. BAS Prepares SETS input for setting up ET top events
AREAIST.oDT.
Writes AREASU.IN

INPtmlLK. FIR SETS block file containing only the fault trees from CAFTA
TLSYS. BAT Solves for event tree headings READTL.IN

AREAIST.IN
AREADATA.IN
SOLVIST.IN
SOLVE.IN
AREASU.IN
BICCKSTA.IN
WRITEIOP.IN
READBLKS. BAS,

PURGE.COM
DO. BAT

READFIRE.IN Prepared front CAFTA files for ECNMT, ENotaOD, and ETL.
Makes initial SETS block for remainder of programs.

( SOLVIST.IN Uses SETS procedure GENPTEQN with the SAVE option for ISTs
SOLVE.IN Uses SETS procedure GENFTEQN to solve all stem equations.

Prepared by using the GENFTEQN with the WRITE option on the
7

.
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original models with no events OMEGAd in order to solve and
save all ET headings.

BIOCKSTA.IN Uses SETS procedure BLKSTAT to check status of equation block

WRITETOP.IN Uses SETS procedures WRTBLK and WRTVALBLK to prepare switch
file (SWFL) to form a new block file with only ET headings

READBLKS. BAS Prepares SETS input file READTEMP.IN to form a new block file
READBLKS.IN

PURGE.EXE Utility fil'a to remove excessive line and form feeds from SETS output

DO. BAT Utility to print text in small font with small line spacing

TLSEQ. BAT Calls all sequence SETS user programs in sequence to solve multiple
sequences, including recoveries CUTVAL. BAS

CU NAL. BAS Raads output from SETS COMTRMVAL and lists the results in CUTVAL.OUT

TLSIFT. BAT Prepares ~ lists of CNMT function headings that have been set to OMEGA.
ISTSIFT. BAS

ISTSIPT. BAS Picks out CNMT functiori headings that have been set to OMEGA by the
AREAIST SETS user program. )

.

.

|

I

l
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PROGRAM LISTINGS I

TLSOLN. BAT
: START

E 1

LSY $A %
bC' %1

BE!!!:iB;f"!!!*in!\lelf!5Sg'Sh "8kC"!!R"" "'
.

\

COPY \SETSB SE . FIR %1C .

REMDELgFT. BAT %1SETSBU %1*. FIRTLS

og;gSTART

TLPREP. BAT

DL BAT.DAT

* * **** PREPARE IST AND DATA FILES
ECHO %1

BASI IC \PCS\TL\ INPUT \ISTPREP >> PREPBAT.DAT

Fd ITRE *

Y PC ETS ETS > %1IST.OUT

Br.:!!!!!!.!!!!!@!.::.avana%PP,.
b hh*RE C T OVER

88?OSTART
"

6B"
ECHO R

.

TLSYS. BAT -

1A==A GOIO END

-

Y , SETS FIRE.IN D:\ SCRATCH \READCAF.IN *

CO Y : SC READCAF. N INFL
i ER D RA C $ .DAT

*

RE ,D.............. OE,ISTS

!?gr) ERROR"?8!hiM" LIST *"h*,!'liti!.55PET
FI -

FIND "liR1 " v11ST >> Sgg g
D .

'

H r .:!!!!!!.!!!!!* & S - . -

!!Er$!E"Sg!!@jg'>OgPnsr =r
*

R

!!!8 :58"B"" ?? MIS'65?SEOFr85^'4?nAT.DAT
COPY BKFL : SETSBU %1IST. FIR '

GOIO SKIPSTEM
.

9,*

9

.

.
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qq.0Olb
' agu .............. s ,gus

}k!iET CS TS SOLVSTEM.OUT

k"rL h d' 8EE' "'x o
e n e......... s,s.,

!??gr$#Is'+|Y s , soz.vs.cor

'kB s F)k sNii$ 8'8"" "
. s

.!s!!95....... .

E 'E...'.L. Iici.$, @$...'$o== ='g i
. .. .......

ngiv
#gr3.d...''$M*!'V-||"1| 55E'I , ...........................

'

5; 1

h!P,n81t?T!p' "8hiisur HP' "
Im e.ar

"" :E 8

M"n9xz.gb.f,n.In ,m na8g!mene......i

! EcPam E ":i' ""\* *
.

5 =M '5. @ M '$o Pi!'i?! M ar
'

i
. @ g % = r(o"E iif P r..

- vnsar'ar' "
PCstanDaz.xs srsur.arnAsIC :

E'$'.!T @%.H"f'"'C' ""E'"hiisar Er*" "
INd?"?'s' Hear

IIE |Eno - Mi 8

cd'.IHk..!g '
a ****.

BIEIll'5SE*?Pi*ill?. sir "" " '

!!!'r.gvL,i@i,f,ip8||Is'"8 "
"
-

8svior.Bir 35'" "wx

in!?!%%!?ALsisi?RsM CALL DO HP . DOC CO

tr-
pCnonaias

TLSEQ. BAT

fra..x.ooro rmsa
'H41r'8ea nise nisiseria rsa u rzis w tm sEar'ggy6..a=,

'"

g ..... ,o m , . a no z ,1sr so mrzo s ...........
.

p!LI'f!!!!'MI
r"gmsownsr.nanxrt.

! hr81
"" =fr :,.;e!'m' p .-.

- .ssue c
S BASIC IC F: PCS READISTS n SsQBAT.DAT

10 .

.
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Evaluation of Ampacity Derating for Th'ersno-Lag Installation
t

,

Topic:
.

_

|

i

Consideration of the existing cable ampacities in this
area with respect to the NRC concerns (IEIN 94-22) over the {
-ampacity derating needed for Thermo-lag installations. !
Design statement: . i

Clinton Power Station project ampacities for cables in i
. tray were established in calculation 19-G-01. These values !

are conservative in magnitude and were used during the |
design process as one of the parameters for selecting the j
size and type of cable for a specific circuit. A separate ical'culation .(19-AI-8) was performed to determine the amount !
of ampacity dera, ting needed to account for the increased |,

heat retention (due to the Thermo-lag. installation) in the !
tray. Derating values.are viewed as suspect in the IEIN, but !
no new values are established. ;

The Thermo-lag installation in fire zone C2 consists of a l
one hour wrap on tray and conduits. The power cables
enclosed in tray or conduits were reviewed (see attachment
. one) -and the review demonstrates that not only were none of j
these cables thermally overloaded by the currents passing ;

through them but that they could be subjected to an ampacity i
derating requirement of over 50% without being impacted.

'

The largest'ampacity derating mentioned ~in the IEIN was.
. 46.4% for a #8 ANG conductor in a tray with a three hour

i
wrap of Thermo-lag applied. It was necessary to examine :
whether this would represent an impact to our design. Phone i

calls to the NRC have provided additional information |-

(specifically the diameters of the tested conductors) which j
allows a comparative evaluation of the test results. On I

attachment two, the cables tested by Sandia lab for the NRC
are examined with respect,to the methodology developed by
Stolpe (IEEE Transaction Paper 70 TP 557 PWR Ampacities for
cables in Randomiy Fil1ed Cable Trays by J. Stolpe) .* For
this evaluation, tray fill was determined per step 2.2 of
ICEA P-54-440 which uses diameter squared for area without
the pi/4 component. This re'sulted in a tray fill depth of

~

1.41" and the P-54-440 tabulated values for 1.5" fill were
utilized in the comparison of data. All heat intensities

.

were calculated using the actual cross-sectional area ~of the
cable..Since the same numbers were~used for each section of'

the evaluation, the heat- intensities can be directly -

compared.
. .

The first set of numbers translates the ampacities
reported 'in 94-22 into heat intensities for open (unwrapped),

and Thermo-lag wrapped trays. The NEMA numbers show the heat
~

intensities that would be produced if the ampacity values

_( from table 3-1 of'P-54-440 were utilized for the cables
( tested by the'NRC. The CPS numbers show the heat. intensities !

!

I

. - , . . , -,
- - . - -



_ _ . _ . _ _ . . _ . . _ _ . _ . - . _ . _ _ _ _ _ _ _ . _ _ . . _ _ _ _ . _ _ _ . _ _ . _ _ . _ _ _ _ _ _

,

Ercirsure 4
Ptge 2 of 6

T@00'l6; ;

f that would be produced if "the methodology used for
( determining ampacity limits at CPS (Calc 19-G-1) were

applied to these. conductors, but using a 1.5" fill rather
than the nominal 2" fill of CPS design. Tlag ampacity values I

for the NEMA and CPS tables were calculated based on the 32%
derate' factor derived in Calc 19-AI-8.

Comparison of the results shows that'the NEMA values |
produce lower heat intensities (and therefore lower overall'

|!heat in the tray) than the NRC values. The CPS values are,

even more conservative with resultant lower intensities. i

Even though the derate factor for the NEMA and CPS sections '
,

is smaller' than the NRC valu'es (32% vs. 46.4%, 36%, and
35.3%),.the Tlag heat intensities. continue to demonstrate
that the NEMA-based values produce more conservative
results. The~rea' sons for this are found in Stolpe's
methodology. .

In his paper, Stolpe describes a general method for ;

calculating allowable ~ cable ampacities. By determining the ;

amount of heat that can be dissipated from the tray and I

distributing that heat through all the cables in the: tray, i
Stolpe defines a conservative upper limit for cable' )
ampacities. The method requires that the allowable depth of I

fill for the tray be known at the start of the design
-

process so that the ampacity values can be determined before
. cable selection and installation. At CPS the initial design

-( consideration was to select two inches as the nominal fill.
depth for power tray and determine the allowable cable
ampacities accordingly.

In contrast, the test method used in 94-22 will produce
very specific ampacity limits but it will be based on very
specific c.onfigurations. Due to the limited data available

~

at this time concerning the orientation and distribution of
the reported conductors in th'e test tray, it is unclear just
how configuration dependent these test results are. However,
given the uneven heat production of the tested conductors it
seems likely that relocating the conductors within the
confines of the test tray would impact the heat distribution
and could affect the reported results. This'could mean that'

lin order to use the ampacity values provided by this type of i
testing, there would have to be tests run for every type of. |cable singly, in multiples, and in combination with single
and multiple specimens of every other type of cable. Whether

,

the same combinations of cables would have to be tested in ,!
various sizes and configurations of tray would be a subject '

for debate. Just determining the~various configurations to
be tested would require a significant amount of review and,

evaluation.
The installation in fire zone C2 includes power cables in

f conduits. Cables in conduits are normally assigned a higher *
( allowable ampacity than cables in trays. However'for the

|

|

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



. . _ _ . . . _ _ _ _ . . . _ __

| Encl:sure 4 )
Pig 33ef6 )

asso% ,

purpose of this evaluation the more restrictive ampacity I
,

limits of cables in trays were used for conservatism since |g
' the conduits contain multiple cables rather than a single

cable.
To demonstrate the conservatism of the cable selection

employed, the heaviest loaded cables in area CB-le were'

added to the attachment two table. As shown, the present
,.

loading of the cables (48.8 and 7.2 Amps respectively) I

results in heat intensities lower than the lowest values |
shown in the right hand column. Therefore these cables will
not be impacted by the concerns expressed in IEIN'94-22 and

lsince they are acceptable, the rest of the cables in fire
zone C2 are also acceptable.

.

4

Prepared h /}Xm //f9fyr.
Reviewed b % [rrAuI) //[/f/f'/

$

References.
i

ICEA P-54-440 (NEMA WC 51-1986) i
. .

| IEEE. Transaction paper 70 TP 557 PWR Ampacities for Cab,les
in Randomly Filled Cable Trays by 3. Stolpe~

EPRI Power Plant Elec. Ref. Series Vol.4 Wire and Cable
,

2 IEIN 94-22 |

Calc 19-G-01 R/1.

| Calc 19-AI-8 R/0
K-2982 Powe'r Cable Purchase Spec. Proposal Data;

,

SLICE version 7.3 '

ROC Y-104156, dated 8/10/94

.
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! Enclisure 4
; FIRE ZONE C2 POWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES pase 4 cf 6,

: % o07 6.

! CABLE TYPE PROJECT LOAD LOAD _%_OF ALLOWABLE
' AMPACITY AMPERES AMPACITY DERATING
! \, ICC16J 3/C,#19/22 AWG,1KV 16 0.8 5.00% OVER 50%
1 ICC16S 3/C,#19/22 AWG.1KV 16 0.8 5.00 % OVER 50%

ICYO6G 3/C,#19/22 AWG,1KV 16 0.8 5.00 % OVER 50%<

'

IFOO5B 3/C,#19/22 AWG,1KV 16 0.8 5.00 % OVER50%
IFC20B 3/C,#19/22 AWG,1KV 16 0.8 5.00 % OVER 50%
IFP62C 3/C,#19/22 AWG,1KV 16 0.8 5.00 % OVER50%

i IFP65C 3/C#19/22 AWG,1KV 16 0.8 5.00% OVER 50%
lHG20A 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER50%,

1HG20B 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
1HG20C 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER50%
1HG20J 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
1HG21H 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER 50%
1HG21M 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER50%
1HG21N 2/C#19/25 AWG,600V 10 0.6 - 6.00 % OVER50%
1HG21P 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER 50% -

1HG22D 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%'

1HG22E 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER 50%
1HG22F 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
1HG22P 2/C#19/25 AWG,600V 10 0.6 6.00 % .OVER50%
IHG23E 2/C#19/25 AWG,600V 10 0.6 6.00% OVER 50%
1HG23F 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
1HG23G 2/C#19/25 AWG,600V 10 0.6 6.00 % OVER50%
IHG25K 3/C,#19/22 AWG,1KV 16 6.0 37.50 % - , OVER50%
1M003B 3/C,#19/22 AWG,1KV 16 0.8 5.00% OVER 50%
ISOD2B 3/C#2 AWG,1KV 64 48.8 76.25 % SEE NOTE 1
ISOD6B 3/C,819/22 AWG,1KV 16 0.8 5.00% OVER 50%

'

IVQ24B 3/C,#19/22 AWG,1KV 16 0.8 5.00% OVER 50%
IVR09B 3/C#19/22 AWG,1KV 16 0.8 5.00 % OVER50%
1WO14B 3/C,#19/22 AWG,1KV 16 0.8 5.00% OVER 50%
1WOl6B 3/C,#19/22 AWG,1KV 16 0.8 5.00 % OVER 50%

'

.

Note 1) Cable ampacities are only a concern with continuously loaded cables.
ISC02B is only energized intermittently since it feeds the motor for the IC41-
P001B pump (Standby Liquid Control). During normal plant operations, this
pump is only run for short periods to perform surveillnace<. In an accident

) scenario that required the pump to inject into the vessel, the maximum run time
'

would be less than two hours. Thereforc~this cable is not impacted by derating.

.

4

5
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Enclosure 4
FIRE ZONE C2 POWER CONDUlT CABLE AMPACITIES VS. PROJECT AMPACITIES Page 5 cf 6

9th001 b
CONDUlT CABLES TYPE PROJECT LOAD LOAD %_OF ALLOWABLE

( AMPACITY AMPERES AMPACITY DERATING
C74240 IHG2 A 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%

IHG21C 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50% -

IHG21D 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER 50%
1HG21H 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%.

IHG21J 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG21K 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG21L 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50% I
IHG21M 2/C,#19/25 AWG,600V 10 0.6 6.00 % - OVER 50% |
IHG21N 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG21P 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG25L 3/C,#19/22 AWG,1KV 16 6.0 37.50 % OVER 50% |

C74241 IHG22D 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
IHG22E 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG22F 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG22G 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%

*

IHG22H 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG22J 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
1HG22K 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
IHG22L 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG22M 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG22N 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50% {
IHG22P 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG25M 3/C,#19/22 AWG,1KV 16 6.6 41.25 % OVER 50%

[ C74242 IHG23A 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%'
IHG23B 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
IHG23C 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
1HG23D 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER 50%
IHG23E 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG23F 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG23G 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG23L 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG23M 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
IHG23N 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER50%
1HG23P 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG25N 3/C,#19/22 AWG,1KV 16 6.6 41.25 % OVER 50%

C74243 IHG25P 3/C,#19/22 AWG,1KV 16 7.2 45.00 % OVER 50%
IHG27A 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27B 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER50%
IHG27C 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27D 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
lHG27E 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27F 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27G 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27H 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27J 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27K 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%
IHG27L 2/C,#19/25 AWG,600V 10 0.6 6.00% OVER 50%
IHG27M 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%

\ C74123 IHG14L 2/C,#19/25 AWG,600V 10 0.6 6.00 % OVER 50%

Tray ampacity limits used for conservatism.

- _ - __.
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.

NRC CacLE AMPACITIE3 (BASED ON TESTING) VS. NEMA AND CPS AMPACITIES (BASED ON STOLPE METHODOLOGY) AND THE
RESULTANT HEAT INTENSITIES OF EACH

,

Cable Diameter Area 90C Resist iOpen Amps Watts /ft Ht Intensity Tlag Amps Watts /ft Ht Intensity
NRC #8 0.23 0.04154766 0.0008 23.7 0.449352 10.81533834 12.7 0.129032 3.1056382

NRC #4 0.33 0.08553006 0.0003226 37.8 0.460943784 5.389260618 24.2 0.188927464 2.208901338

NRC #2/0 0.52 0.21237216 0.0001013 113.6 1.307272448 6.155573537 73.5 0.547247925 2.576834577

NEMA #8 0.23 0.04154766 0.0008 15.3 0.187272 4.507401861 10.4 0.086528 2.082620297

NEMA #4 0.33 0.08553006 0.0003226 34 0.3729256 4.36016998 23.12 0.172440797 2.016142599

NEMA #2/0 0.52 0.21237216 0.0001013 95.3 0.920015717 4.332091914 64.8 0.425362752 2.00291202

CPS #8 0.23 0.04154766 0.0008 13.1 0.137288 3.304349752 8.9 - 0.063368 1.525188181

CPS #4 0.33 0.08553006 .0.0003226 29.1 0.273180906 3.193975381 19.8 0.126472104 1.47868602

CPS #2/0 0.52 0.21237216 0.0001013 81.5 0.672859925 3.1683057 55.4 0.310905908 1.463967349

3C,#2 ,1KV 1.208 1.146105946 0.000211 64 2.592768 2.262241122
1SCO2B load 1.208 1.146105946 0.000211 48.8 1.50745152 1.315281127

3C/#19/22,1KV 0.723 0.410551357 0.001178 16 0.904704 2.203631739
1HG25.P load 0.723 0.410551357 0.001178 7.2 0.12213504 0.297490285

7. nE

?o$O Er
I

e

>
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November 22, 1994TO: Director- Licensing 4
'

r
k / ![[FROM: J. R. Langf av / -

{Pf - D irectdr' Q ' bate'

SUBJECT: Proposed Amendment to CPS SAR.

SAR Sections Affected: Annandiv F 3.9 9.3. 4.13.1
1

)
!

I

l

l
!

Safety Evaluation or Screening Form attached: J YES NO |
'

1

SAR Section 1.8 impacted:
YES d NO

If yes, identify Section 1.8 impact and affected sections.

|

Justification of Change: The attached safetv evaluatinn nrnvides the detailed _lustificatinn for thlm USAR
channa It enncheden that the change. datatina the reference in the 1-hnur fire ratina for the enhlm trav fire

brante in Cnntainrnent. has nn adverse imnact nn the safe shutdnwn cannhilitv nf the niant due to the
evictino defenna-in-danth nrnvidad

.

Originator: T. / I'//4/94-
*

.

Concurrence: N A
/

J Division of Responsibility

Supervisor: 8 / u/uY9 Y
Attachments: Affected SAR Pages

Safety Evaluation / Screening, IlC Log No. W-ONS
(ifapplicable)

{ K A Leffel, V-922 R P Bhat
CC

M McMenamin C Smail
M O'Flaherty S Wilson
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CPS-USAR

| . then propagating down the tray and damaging Division 2 safe shutdown cable.
{. -This will be prevented by placing a fire break in the Division 2 trays (see

Subsection 3.2.2.3).
, ,

At elevation 737 feet there are the Division 2 cables serving temperature
,

| elements 1TE-CM004, 1TE-CM006, and 1TE CM008 (cables ICM80K, 1CM80L, and !
l- ICM80M). These cables feed indicators in the main control room. These cables

are located on the Division 1 side of the containment annulus. A fire would not'

disable these cables since they are' routed in conduit only 2 feet above the -

normal suppression pool level (elevation 731 feet 0 inches) and below the lowest
floor, which is at elevation 737 feet 0 inch,

Even though the Division 1 and 2 cables are separated, operation of some
Division 2 valves (1E12-F009, lE51+F063, and.lE12-F076) is required by Division i

| 1 shutdown systems. Valve 1E12-F009 must be opened to proceed from hot to cold
| shutdown using RER in the shutdown cooling' mode, or an alternate method can be

used (see Figure 1.8-4 or 1.8-7). . Valve 1E51-F063 is the RCIC steam supply line-

isolation inboard valve and thus is required to' remain open until the cold
shutdown systems are brought into operation. The valve is normally open;
therefore damage to power cable IR102C will not prevent shutdown. Cable 1R102D
is connected to a limit switch. A hot short of a limit switch will not close
the valve since.the control switch contacts are open. Finally,'va'lve lE51-F076,
the RCIC steam line warmup line, will not disable the RCIC system if it
spuriously operates.

Method 3 is also available for' safe shutdown. The cables associated with HPCS
will not prevent manual control room operations to provide high-p.ressure reactor!

| k. coolant makeup.

Based on the above discussion and with the installation of the fire break, a
fire in this area could only damage one division of safe shutdown cables and
equipment.

The performance goals for safe shutdown functions are assured by Method 1, 2, or
| 3.

3.2.2.3 Modifications in the Fire Area M *

A fire break, consisting of ' 'rur fire-rated material for 20 feeto
| and sealed at'each end, will be a ed to the three Division 2 Class

1E cable trays that are routed around the south end of the
containment building above elevation 803 feet.

Linear thermal detectors will be provided in safety-related cableo
i trays with a design index of approximately 40 from. elevation 803 feet
| to 766 feet. ~ ,

3.2.2.4 reviations

Air lock doors (hatches) provided in-the containment and drywello

boundaries are not tested or labeled as 3-hour fire doors (see
Subsection 4.2.2.14.1).,

k

F3.2-3

.
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CPS-USAR

.

4.0 MODIFICATIQNS AND DEVIATIONS

4.1 MODIFICATIONS

4.1.1 ABIILIARY BUIIDING
l

4.1.1.1 Fire Area A-1 , ,

4.1.1.1.1 Fire Zone A-la

Division 2 power and control cable trays in Fire Zone A-la will beo
protected by a I-hour fire rated material from column 124 to column-

110. Division 2 instrumentation cable tray will be protected by a i

-I-hour fire rated material for 20 feet, to act as a fire break i
between the Division 1 and 2 safe shutdown cables.

o The entire corridor in Fire Zone A-la will be protected by an
'

automatic wet-pipe sprinkler s'ystem. j

4.1.1.1.2 Fire Zone A-lb a.

An automatic wet-pipe sprinkler system from column 114 to column 124o
providing for partial zone coverage will be installed in the corridor'
in Fire Zone A-lb.

'

4.1.2 CONTAINNENT BUIIDING>

'- DELETE.
: 4.1.2.1 Fire Area C-2

A fire break, consisting of - 1 N fire rated material for 20' feeto
and sealed at each end, will ea d to the three Division 2 Class

,

1E cable trays that are routed around the south and of the
containment building above elevation 803 feet.

Linear thermal detectors will be provided in safety-related cableo
trays with a design index of approximately 40 from elevation 803 feet
to 766 feet.

4.1.3 CONIROL BUIISING

4.1.3.1 Fire Area CB-1

4.1.3.1.1 Zone CB-le
'

o Area detection will be installed in this fire zone. )

An automatic vet-pipe sprinkler system will be installed around the*

o
west pipe hatch'to prevent hot gases from propagating to elevation~

737 feet 0 inch (Zone CB-le).

O
.

F4.1-1

-- . - . . . _-
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SAFETY EVALUATION FORM

Document Evaluated: 11 IAS les # 007

1.2 Number: USAR Ann.ndir F 1.3 Revision: N/A

1.4 'Ilde: EVAlllATION OF THERMO-l_AG IN FIRE 70NE CB-1a

USAR Ann.ndir F Revielnn
1.5 References:

n nan. s.

BLOCK A- DESCRWTION OF CHANGE
(Use additional pages if required)

A.1 Describe the basic dev=nent or system and the changes being made. Discuss how the change affects the SAR
W= Discuss the reason for change.

CPS USAR Appendix F, subsection 3.3.1.2 discusses the provision of 1 hour rated cable fire wrap.
material to protect Division 2 power, control and instrumentation' cables in fire zone CB-le, which
is a general access corridor at elevation _737 feet and a secondary floor at 751 feet. The purpose
of this evaluation is to accept the fire wrap as-is even though the fire wrap material used in CB-le,
Thermo4.ag.330-1, does not provide the 1 hour rating. The proposed USAR change will delete
the reference to the 1 hour rating of the fire barrier. In addition, this deviation from Appendix R
requirement for 1-hour rated fire barrier will be included in USAR Appendix F, Section 4.2. Also,

g some cables that are listed in the USAR as being safe shutdown cables are being removed
g because they do not perform safe shutdown functions (Refer to Enclosures'5 and 6).

,

-

(Continued on page 8)

.

A.2 Identify the equipment, systems and parameters that may be sh*d by the change:

Fire Zones affected: Fire Zone CB-Io, general access corridor at elevation 737 feet and a
secondary floor at 751 feet (USAR Appendix E, Figures FP-10s,10b,11a,11b, cable tray Figure
9, and USAR Appendix F, Deviation Figures 4.2.4.5-2 and 4.2.4.5-3).

C::1--; gen of Safe shutdown Equipment and/or cables: The systems affected include Division 1
,

and 2 electrical cables, diesel generator motor control centers, Division 1 and 2 cable trays,
.

. Division 1 and 2 diesel generator HVAC, diesel generator fuel oil,- auxiliary power, instrument
power, RCIC, shutdown service water, control room HVAC, and the Division 1 hydrogen
recombiner control panel are located in this zone.

(Continued on page 10)

i

therm 2c:

_ _ _ - _ _ _ _ _ __ _ .__ ,,
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BLOCK B - RADWASTE TREATMENT SYSTEMS

B.1 'Ibc proposed activity involves a modification to a radioactive waste treatment system or Yes

the way in which it is operated as described in Chapter 11 of the SAR. No X

B.2 Because: The nrnnaead USAR channan affect oniv the fire nrotaction and anfa ahutdown analvaan
enntained in the USAR. Thev do not Imnact the radwasta avatam or its anaratlan.

If B.1 is yes, complete form NF-003.

BLOCK C - TECHNICAL SPECIFICATION IMPACT

C.1 The proposed activity requires a change to any part of the Techniemi $"-T--d ns. Yes

No X |

1

C.2 Jnatificarian if 'NO*, Technieml $" 5-dv. change package identificarian ==nher if
"YES". .

The CPS Technical R.mrT.cdr. dean not enntain any naarmhnlev ranu' s.T ua for the firaa

nrotactinn fasturaa. othar than enntainment Ianimelan. This revlalan ahnwa the the Rafa ,

Shutdnwn Analvale la unaffanted hv the nrnan==d channa. This channa dann not Imanet
the CPS Fira Protactinn Prnaram Almen===d In Tect;'c : *-r*cr' .r. 8.8.d.m.a

,

BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

(Attach additinnat pages with the responses to the block D gneneinna. Identify your answers to Parts I, H, HI, and IV.)

Part I- Impact on eqni;wnent malfn=ctiana evaluated as the design basis.
.

1. For the equipmait and systems identifiad in A.1 and A.2, identify any failures evaluated in the SAR.

Ram naam 21.

2. Discuss tincIlmpact of the change on the performance of the egn*gunent and systasas idmelfied in A.1 and A.2.

Ram nana 21.

3. Idantify what new failure modes could be introduced by the change.

Ramnaa=21.

4. Identify any impact of the change on the consequences of the failures evaluated in the SAR.

Ram nana 21.

5. Identify any impact of the change on the probabilities of the failures evaluated in the SAR.

Saa nsaa 21.

NF 002-2 (2/94)
'

therm 2c:
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SAFETY EVALUATION FORM
,

|
BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

Based on item 4, are the consequences of any malfunction of equipment evaluated YES
in the SARincreased? NO X

Based on hem 5, is the pmbability of a malfunction of equipment evaluated in the YES
SAR M NO X

If the answer to may of the above questions is yes, the change is an unreviewed safety question.

Part II-Impact on the he evaluated as the designbasis See naae 22.

|
1. Identify the accid-te evalumtad in the SAR which could be affected by the diange. I

!

2. Discuss how the change impacts the consequences of these accid =te

3. Discuss how the change impacts the probability of these accidata

SUMMARY

Based on item 2, are the consequences of an accident evaluated in the SAR YES

NO X
!

Based on itaan 3, is the probabilky of an arrM-t evaluated in the SAR inczessed? YES*

NO X

If the answer to any of the above gnentians is answered yes, the change is an unreviewed safety ;==taa

PartIII-Potatialfor Creation of a New Unanalyzed Event See naae 22

1. Based ca Pat I, items 1 and 3, could this change initiate a new type of accid =t or equipment malfunction? Discuss
the basis for this determlantian

2. Ddenine if the new accident or malfunction identified above has suf5cient probability or consequences to be !
considered in the Licensing basis. Discuss the bases for this determinatinn

. 1

.

e

NF 002-3 (2/94)
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SAFETY EVALUATION FORM

/ BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

SUMMARY

Based on item 2, does the change create the possibility for an equipment YES
malfunction or acckket of a different type than y. 1;e ;y evaluated in the SAR? NO X

If the answer is yes, the change .vh an unreviewed safety ;*

Part IV - Impact on the Margin of Safety See naae 22.

1. Identify how any of the protective barriers are directly affected by the change. .

2. Discuss the imped of the change on the approach to the av~ limbs for any of the p.eidve barriers.

3. Discuss the impact of the change on the bases of the Technial Specifiendane

|
SU W ARY j

,

Based on hem 2, is any parameter in chapter 7 of the Safety Evninadan Manual YES
"W NO X

Based on items 2 and 3, does the change reduce the margin of safety provided for YES

!.

theprotectivebanim? NO X

If the first of these two gnh is answered yes, the change may be unsafe and requires furtherjustification. If
the first question is answered no and the second is answered yes, the change is safe to implement but is an
mareviewed safety question and requires prior NRC approval

i

I

i

.

I

i
NF 002-4 (2/94) ,
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bM
SAFETY EVALUATION FORM

BLOCK E - SUMMARY1
.

Based on the evaluation in Block C and Block D, the change
2

1 is safe and is not an unreviewed safety question and requires no Technical Specification change. His
diange may be hapl-*d in accordance with applicable procedures.

is safe but is an unreviewed safety questica or requires a Technical Pacation change. De change
requires NRC approval, prior to impl=*** ion.

isunsafe and cannot beimplemented.
,

, de#]. /i/f')7I"n- dname _ --

h 1 R.1.analav k //

V -)g 3~- - ~
,

Manager, NSED N. A_
psinned name signatme date

i

Ms - / / /F-Nwanager, a s R. p phor

prinma name - da= 1
-

|S , m o. ,e '
, ,,4 11.,7 9 gpga

printed name < ' altnacare dame
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6.8.4.e.

3. 10 CFR 50 Appendix R, " Fire Protection Program for Nuclear Power
Facilities Operating Prior to January 1,1979", Section III.G.
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1.5 References (continued)
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BLOCK A.1 Continued

Reason for Therme-Lag in Fire Zone CB-le
The Thenno-Lag 330-1 cable fire wrap in fire zone CB-le was originally " stalled tom
meet the requirement of 10 CFR 50, Appendix R, Section EG. The current USAR
description in Section 9.5-1~ states that deviations from Appendix R requirements will be
provided in the Clinton Safe Shutdown Analysis, Section 4.2.

Appendix R Requirement

Appendix R subsections RG.2.a, EG.2.b and III.G.2.c address specific requirements
for the protection of safe shutdown capability in the event of a fire. Appaadiv R requires
compliance with one of the three alternatives outlined by the three subsections.

Appendix R,III.G.2.a requires:
the separation of cable and equipment and associated non-safety circuits of
redundant trains by a fire barrier having a 3-hour rating.

Appendix R, III.G.2.b requires:
1. 20 feet of separation, with no intervening combustibles, between

radundant cables, equipment and associated non-safety circuits,
2. fire har+ars and !

3. automatic fire suppression system.,

Appendix R, III.G.2.c requires
1. enclosure of the component of one redundant train in a fire barrier having

a 1-hour rating, i

2. fire daear tars and
3. automatic fire suppression system.

.

4

9
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; CPS Compliance with Appendix R in Fire Zone CB-le

While the Appendix R requirements refer to fire areas, the CPS fire areas have been !

further divided into fire mnes using natural boundaries. The use of fire zones is
consistent with the NRC guidance provided in GL 86-10, Question and Answer Section
3.1.5., and CPS USAR Appendix F, Safe Shutdown Analysis. The impact of the
proposed change is limited to fire zone CB-le, it doer not impact the other fire zones in

, .
fire area CB-1.

In fire zone CB-le, the original design utilized the option of 1-hour fire barrier
(IILG.2.c) using Thermo-Lag to enclose the trays of Division 2 safe shutdown power,
instrumentation and control cables. An ionization fire detection system is provided t'or
the entire fire zone. In addition, automatic wet pipe sprinklers are provided that cover

-

Division I and 2 cables in the shared area, as shown in LTS 1893.64M320 and CPS
1893.04M330. This combination ofoptions is consistent with the NRC guidance
provided in GL 86-10, Question and Answer Section 3.5.1.

The proposed deviation is from the requirement of 10CFR50, Appendix R,' Section III.G
for a 1-hour fire barrier. It is proposed that the USAR delete references to the 1-hour
rating of the Thermo-Lag fire wrap in fire zone CB-1e.

As discussed in Generic Letter 86-10, Paragraph F, a deviation from a commitment made
in the FSAR is governed by the provisions of 10CFR50.59. The CPS Operating License

s =
'

Condition 2-F states, "IP may make changes to the approved fire i,cMon program
without prior approval of the comminaion only if those changes would not adversely -
affect the ability to achieve and maintain safe shutdown in the event of a fire."

This Thermo-Lag safety evaluation is consistent with Generic Letter 86-10 guidance, the
CPS fire protection licensing condition and with the CPS process for revising the fire
protection program elements contained in the USAR.

.
.

.

( -
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BLOCK A.2 continued

Proposed Deviation
'

He deviation proposed to be included in the USAR Appendix F, Section 4. 2 states, "In
.

|
fire mne CB-le, the Thenno-Lag 330-1 material providing a fire barrier function for the

,

Division 2 power, control and instrumentation cables is not qualified as a 1-hour rated |
installation." !

Summary of Justification for Deviation

ne Appendix R Subsection BI.G requirements concern the ability to achieve and
maintain safe shutdown. The deviation from the requirement for a 1-hour rated fire
barrier enclosing one division of safe shutdown cables.in fire mne CB-le is justified on
the basis that several design and programmatic fire protection features are in place at ,

CPS to emwe that the aplir dattdown cqpability is maintained. The following is an
outline of the defense-in-depth featurus.

NOTE:.

More detailed discussion of each of these features is provided later
in this section of the safety evaluation.

*

1. It is not credible to ,e=1=+a a fire capable of affecting Safe Shutdown cables in'
fire mne CB-le due to the adminiatmtive controls and the physical design of fire
mne CB-le.

2. Fire modeling of the fire mne CB-le has shown that the fixed and transient
combustibles, either individually or collectively, present no credible risk of safe
shutdown cable damage in fire mne CB-le. -

3. In the event that a fire occurs in fire mne CB-le, it is not credible to ,e=ta+a
damage to both the redundant divisions o' f safe shutdown cable trays due to the

~

location of the cable tray stacks (high, horimatal tray runs), and the presence of
the wet pipe sprinkler system. ''

4. Even if no credit is taken for the wet pipe sprinkler system extinguishing the fire,
the as-built Thermo-Lag cable wrap will protect the wrapped Division 2 safe
shutdown cable trays for a duration sufficient to permit manual fire fighting by
the CPS fire brigade.

.
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Justification for Deviadon (continued)
s

5. In the event that the fire is not extinguished by both the sprinkler system or by the
fire brigade, the Probabilistic Risk Assessment (PRA) evaluation did not identify
any safety benefit, with regard to core damage prevention, containment isolation,
containment heat removal or containment hydrogen control provided by the

- Thermo-Lag installed in fire zone CB-1e.

6. In the unlikely event of a fire in CB-1e that disables both divisions of redundant

safe shutdown equipment, it is reasonable to expect that operator training,
Emergency Response Orgaai= tion (ERO) activation, and symptom-based
procedures provide a final line of defense to ensure plant safety.

1. Detailed Justificadon for Deviation
.

Administrative Controls and Fire Zone Layout

Several CPS =dmiai*ative controls currently in place and the layout of this fire
zone minimi= the potential for fire, initiation in fire zone CB-le.

(a) Administrative Control

CPS procedure 1893.02, " Fire Protection - Control ofIgnition Sources",i
*

establishes controls for hot woric i=^% diag welding, s W flamec

cutting, brazing and soldering operations. This pivcede requires
precautions to be taken (such as removing or pra* Mag nearby
combustibles and posting of a fire watch) prior to the start of hot work in
order to minimi= the potential for fire ignition.

*
CPS procedure 1893.03, " Control of FImmmahle and Combustible Liquids
and Combustible Materials", governs the h=adling and limitation of the
use of combustible solids and liquids and flammahle liquids. 'Ihis
procedure limits the quantities of transient materials that can be
introduced into the safety related areas of the plant and prescribes' area
clean-up, adequate ventilation, access for fire protection equipment, etc.,
in order to minimi= the potential for fire ' itiation and extent of firem
pmpagation. .

*
Illinois Power enforces a no smoking policy within the company buildings
as outlined in Policy Memorandum PM 1.05, "No Smoking Rules, -

Enforcement of". Noncompliance with this policy results in disciplinary
action up to and including termination. Additionally, smoking is
prohibited in this fire zone by CPS procedure 1019.01, " Housekeeping".

\
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,

/ 1. - Administrative Controls and Physical Layout (continued)
(

(b) Physical Layout

* The walls of fire zone CB-le are either 18-inch minimum reinforced '
concrete,15-5/8-inch solid concrete block, or 7-5/8-inch minimum hollow

,

concrete block. The portion of the south wall adjacent to the diesel- ;

generator rooms (Fire Zones D-4a, D-Sa, and D-6a) and the north wall
adjacent to the radwaste building above elevation 751 feet and the west
wall adjacent to the auxiliary building are 3-hour fire rated. The two
enclosed stairways and two enclosed elevators are 1.9-hour fire rated. The
remaining walls are not fire rated (exterior walls are not fire rated unless
there is an exterior exposure hazard) The floor of the general access area

'

is 20-inch minimum reinforced concrete with eleven 4-inch floor drains
and one 2-inch drain to a sump in Zone CB-lb. The floor of the
secondary level is 8-inch reinforced concrete and has thirteen 4-inch floor
drains to a sump in Zone CB-lb. The ceiling is 8-inch minimum
reinforced concrete. There are three open areas to the fire mn'es above
and below. These areas consist of a west pipe hatch at column row 125-
AC, an east pipe hatch at 135-AC, and an equipment hatch located at .

. column row 132-133, AA-AC. There are two open stair systems to the
secondary floor. Although the floors, ceiling, and some walls are fire ,
rated, the substantial concrete and block construction provides structural
separation for this mne from adjacent fire mnes. In addition, wherever
cable trays pass through floors or calli =y, the openings are sealed with a
3 hour fire rated material.

Fire mne CB-le is a relatively open area, providing access to the diesel*

generator rooms and has a relatively large degree of spatial separation
between pieces of equipment which could be sources ofignition.

* Since the cable trays are all located high in this fire mne, it is not credible
to p*1=4 safe shutdown cable damage due to a fire originating at the
floor.

With these =Amiai*ative controls and the physical design of this fire mne, it is ~
not credible to postulate a fire capable of affecting safe shutdown cables in fire
mne CB-1e. -

,

.

.

s e

i
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2. Fire Modeling
|

A detailed fire modeling analysis, NSED Calculation IP-M-0391, Revision 0, was !
performed for fire zone CB-le. It took into account all potential fixed and '

transient ignition sources, spatial locations and heat release rates within fire zone
;

CB-le, the room volume of fire zone CB-le, and the spatial locations and damage '

temperatures of all potential targets within fire zone CB-1c. The modeling
methodology and assumptions were primarily taken from EPRI Fire Induced
Vulnerability Evaluation (FIVE) guide. This fire model was conservative in that

,

'

no credit was taken for the following:

'
the equipment hatch and pipe chase openings in the ceiling to fire zone .
CB-lf above, which would further prevent formation of a hot gas layer

*
the substantial concrete and block construction of the floor, walls, and
ceiling, which would absorb more energy than the 70% value used in the
fire model

*
the installed wet pipe system which further reduces the potential for cable
damage

*
the solid bottoms on all cable trays in fire zone CB-le which would
minimim the tray-to-tray fire propagation within a cable tray stack and
reduce temperature at the cables by acting as heat sinks

*
the Thermo-Lag, installed on the Division 2 power, instrumentation and

. control cables which would reduce the temperatures at the wrapped cables

^

The fire modating results show that no significant impact on plant safety would
result from a fire involving any potential fixed or transient ignition source. Fire
modeling also shows that a hot gas layer can not be formed. This is due to the

{following factors in fire zone CB-le:
|
1

*
the use of conduit for all cables not routed in cable trays

*
the high floor-to-ceiling height (24 feet) between AA and AC lines, which '
is the area where Division 1 and Division 2 safe shutdown cables are
routed within 20 feet of each other, and large floor area (18,072 ft2)

*
the large distances between potential ignition sources and targets

-
.

(
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.

2. Fire Modeling (continued)

| the use ofIEEE-383 qualified EPR - Hypalon cable insulation*

the absence of any credible oil-pool type fire scenarios

The detailed fire modeling shows that even if a fire were to occur in fire zone
CB-le, it would not result in loss of safe shutdown capability.

3. Fire Protection Design Features

As shown in Enclosure 1, the Division I safe shutdown cable trays enter fire zone
CB-1e from the northwest corner, west wall (from the Auxiliary Building) and
are routed south until reaching the corridor between the AA and AC lines. At this
point the cables turn east to connect to risers feeding the upper elevations of the
control building, Division 1 MCC's on the 737 feet elevation, and then pass
through the AC line wall to the Division 1 diesel generator room. The Division 2
safe shutdown cables enter the fire zone CB-le from the north end of ~ he fire areat
by risers from the 719 feet elevation and are routed south from the S line along
column 129. These trays feed the Division 2 MCC's on the 737 feet elevation, the

-

risers to the upper elevations of the control building, and connect to trays that
pass through the AC line wall into the Division 2 diesel generator room. In the
area between AA and AC lines, on each side of column line 129, the two'

divisions of tray are separated by less than the20 feet discussed in Appendix R.
The trays are installed at least 15 feet 6 inches above the 737 feet elevation floor

(7 feet 6 inches above the mmanine floor) with the lowest Division 1 tray being
at 753 feet 6 inches and the lowest' Division 2 tray at 752 feet 6 inches. There is
no cross-divisional stacking of the trays; that is, Division 2 trays never pass over
Division 1 trays, and vice versa.

Wet pipe sprinklers are provided that cover Division 1 and 2 cables in the shared
area, as shown in CPS 1893.04M320 and CPS 1893.04M330. If a fire starts in

either the Division 1 or 2 cable trays, or the general area below tlie cable trays, it
would be suppressed by the wet pipe,165'F rated fusible link sprinkler system.

~

In summary, in the event that a fire occurs in fire zone CB-le, it is not credible to
postulate damage to both the redundant divisions of safe shutdown cable trays due
to the location of the cable tray stacks (high, horizontal tray runs) and the
presence of the wet pipe sprinkler system.

Page 14
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i

4. Thermo-Lag Fire Endt.vance
k ,

NRC's Generic Letter 92-08 identified concerns related to the fire endurance"

capability of Thermo-Lag 330-1 material and the evaluation and application of
fire tests to determine the fire endurance ratings of Thermo-Lag 330-1 fire

' '

barriers. Condition Report 1-92-07-024 documents the concerns identified by
NRC Bulletiu 92-01 with regard to the indeterminate fire rating of Thermo-Lag

'

fire barriers. An engineering calculation, IP-M-0204, was performed to
determine the fire endurance capability of the as-built Thermo-Lag installation in
fire zone CB-le with regard to its capability to perform its fire barrier function
under ASTM-119 fire conditions.

Three cable trays in fire zone CB-le are wrapped with Thermo-Lag 330-1 fire
barrier material. The fire wraps on Division 2 safe shutdown power,
instrumentation, and control cable trays, were intended to be fire rated barriers to
meet the Appendix R Section III.G.2.c requirement for a 1-hour rated fire barrier.

Per Enclosure 6, the Division 2 instrumentation tray does not contain any safe
shutdown cables. Calculation IP-M-0204 took into account Division 2 safe
shutdown power and control. trays only.

.
Calculation IP-M-0204 utilized NSED Standard ME-09.00, "NEI Application :

! Guide for Evaluation of Thermo-Lag Fire Barrier Systems".~ The guide was
issued by the Nuclear Energy Institute (NEI) and provides the industry with the
data and the methodology necessary for ev=In=+ing Thermo-Lag fire barriers..
The information provided by the guide was obtained from NEI and utility fire
barrier endurance test programs.

Based on detailed analysis using the NSED Standard ME-09.00 methodology,
NSED Calculation IP-M-0204 determined the fire endurance capability of the
CPS as-built Thermo-Lag 330-1 fire barrier la=+=Il=+ ion in fire zone CB-le to be

at least 28 minutes. This methodology assumes the fire wrap to be subjected to
en ASTM E-119 standard time-temperature curve. These temperatures are much;
higher than those resulting from any credible fire scenario in this fire zone. The
Therno-Lag would, therefore, have a longer endurance under a realistic fire
scenario. Additionally, the cable " failure temperature" used in this methodology.

(approximately 325'F) is significantly lower than a more realistic cable failure
temperature (approximately 700'F). ,

,

-

4

.

9
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j 4. Thermo-Lag Fire Endurance (continued)
;

j NSED Calculation IP-M-0177, Rev. 3, shows that the calculated equivalent fire
j severity in fire zone CB-le is 29 minutes. NSED Standard ME-06.00, " Guidelines
i for Detennining Fire Loads and Preparing Fireload Calculations", provides the

| methodology for calculating fire loads and equivalent fire severities in CPS fire
f zones. His methodology requires aH material that is not classified as non-

j combustible to be included as fire loads. As a result, approximately 80% of the
fire load in fire zone CB-le is due to the cable insulation and 10% ofthe fire load

'

is due to Hermo-Lag itself Both the IEEE-383 qualified cable with EPR
'

| Hypalon insulation and Hermo Iag 330-1 have high (greater than 900"F) ignition
i temperatures.. As explained in the fire modeling diennanian, it is not credible to

postulate a temperature ofthis magnitude at the elevations of the cables in this fire
zone. He realistic equivalent fire severity in this fire zone would therefore be
= a..T -. 3y less than the calculated 29 minutes.

*

In the evet of a fire in CB-le, the main control room will receive anmmniatian of
the sprinkler system actuation and the activation ofnadtiple fire detectors in the
fire zone. Mannat fire dip +iag by the fire brigade is facilitated by the location of
hose statiana and portable extinguishers in this fire zone, in fire zone A-2d west of
zone CB-le at elevation 737 feet Auxiliary Building and fire zone R-linorth of
zone CB-le at 737 feet Radwaste Building. Fhe Brigade cages are located at 1.oth

( 737 feet Tubine and 737 feet Radwaste Buildings Also available at 737 feet
Turbine are additian=1 hose stations and portable a*iag=Mers.

He CPS fire brigade is available and onsite at aH times, with the Shift Supervisor
having the Commendar of the Fire Brigade designation. He fire brigade
composition, fimetion and fire fif+i= guidance are provided in CPS procedures
1001.06, " CPS Fire Brigade", 1893.04, " Fire Fighting" and the 1893.04 M320 and
1893.04M330 which provides the detailed pre-fire plan for fire zone.CB-le. .

CPS fire drills record the time from the G.6mics announcement offire to when
the fire brigade is ready to start fire fif+iag at the scene. No fire drills have been

) eld sped c.!!y for CB-le at this time, but drills held in adjacent zones have
sh6wn that CB-le is easily accessible and attackable from several approaches. He
Gaitronics announcement from the control room is expected to be prompt since

'

more than one inni=tian detector from CB-le would alann, and smoke
namn=ninsting through the ceiling openings would cause alarms from adjacent

,

zones. CB-le is normaHy not a high radiation or cantaminatad area. Also, CB-le
is a high traffic area, raising the probability that any fire or fire hazard would be !
detected at an early stage. It is therefore concluded that the CPS fire brigade
would be able to respond to a fire within the calculated time of Hermo Lag
endurance,

|
'

!
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. 4. Thermo-Lag Fire Endurance (continued)
t

In summary, even if no credit is taken for the wet pipe sprinkler system
extinguishing the fire, the as-built Thermo-Lag cable wrap will protect the
Division 2 safe shutdown cable trays for a duration sufficient to permit effective
manual fire fighting by the CPS fire brigade.

5. Thermo-Lag Safety Benefit

The Probabilistic Risk Assessment (PRA) evaluation which analyzes the safety
signifiance of potential.Thermo-Lag fire barrier failure in fire zone CB-le is
included as Enclosure 3 of this safety evaluation. This analysis, consists of three
major parts.

*
The first part of the analysis is to identify all modeled components that
could be affected by a fire in mne CB-le and the basic events in the IPE
model that represent these components. This list of components contains
not only the equipment located within the fire mne, but also tiie'
equipment located outside this fire mne that are affected by damage to
cables in this fire mne. This pait also identifies the basic ~ events
(equipment failures) in the IPE model that are protected by Thermo-Lag.
Part 1 is described in attachments PRA-1 and PRA-4 of Enclosure 3. ~

*
The second part of the analysis involves calculating the conditional core
damage probability (CCDP) for two different situations using the buic
events list from Part I as an input. The first situation is Thermo-Lag
failing to perform ad='=*a!y as a fire barrier. This is the pa ad=+ad
" worst case" in which a fire occurs and all cables and equipment in the fire
mne are damaged. The second situation is Thermo-Lag performing its
intended fire barrier function in'which all cables not wrapped by Thermo '
Lag are damaged by a postulated fire. Attachments PRA-2 and PRA-5 of
Enclosure 3 describe the CCDP determination. '

While preventing core damage is an important consideration for plant
safety, maintaining containment integrity by protecting containment
isolation and heat removal capabilities is also a concern. Additionally,
containment analysis in the IPE report identified the loss of containment
hydrogen control u s' major cause ofcontainment failure. -
Correspondingly, the effect of a fire in mne CB-le on these functions was

~

also ==minad This analysis is detailed in attachments PRA-2 and PRA-5
ofEnclosure 3.

d
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:

5. Thermo-Lag Safety Benefit (continued)
.

*
The third part of the analysis was to determine the fire ignition frequency4

{ in zone CB-le. This calculation utilizes the methodology described in the
1 Fire-Induced Vulnerability Evaluation (FIVE) Guide, EPRI TR-100370

and the Fire Risk Analysis Implementation Guide, EPRI Project 3385-01.
Ignition frequency calculation is described on attachments PRA-3 and!

PRA-6 of Enclosure 3.

|

The results of this analysis showed that the CCDP calculated for each of I
the two situations (Thermo-Lag failing and Thermo-Lag performing its
design function) was identical. Additionally no benefit from Thermo-Lag

;

was found to exist for containment isolation, containment heat removal or
|

containmect hydrogen control. |

|

In summary, no safety benefit was identified with regard to core damage
prevention, containment isolation, containment heat removal or '

containment hydrogen control is provided by the.Thermo-Lag installed in
fire zone CB-le. !

|

6. Operator Response to Firts Affecting Safe Shutdown Equipment-

'

While it is not possible to predict exactly what equipment will be lost or impaired
due to any given fire, it is possible to assume " worst-case" for an area of the plant
involved in a fire. For the areas involving safe shutdon equipment, the issue
becomes knowing what is left for the operator to use for any given fire. The '

operator is trained to control plant parameters per the Emergency Operating
Procedures (EOP's) independent of the cause of the off-normal / emergency
conditions. That is, the EOP's are symptom-based and not event-based. In this ;

sense, equipment loss due to multiple failures, sabotage, seismic event, etc., is not i
different fmm equipment loss due to fire. The operators are given a list of I

systems to use, not necessarily in a preferential order (what is used is based on . l

whatwillwork).

.
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I
( Operator Response to Fires Affecting Safe Shutdown Equipment (continued)6.

.

The operating crews receive intense, continuing training on the EOP's with
)

multiple equipment failures and on loss of power events. Procedural guidsuce |
exists in CPS Procedure 4200.01, " Loss of AC Power" for a Station Black Oat i
(SBO). These steps guide the operator actions to minimim the impact on plant '

equipment while preserving the equipment that is left. For fires that affect
systems to an extent less than an SBO, portions of the Loss of AC Power

,

procedure will apply. CPS crews have demonstrated the ability to implement '

these procedures while maintaining the reactor in a safe condition. A loss of<

offsi'.a power concurrent with a fire in CB-le resulting in the loss of RCIC,
Division 1 and 2 NSPS power, and all Division 1 and 2 equipment was simulated
on the CPS simulator and the operator actions resulted in achieving hot shutdown
and maintaining stable reactor parameters.

Emergency Plan Procedure EC-02 directs activation of the Emergency Response
Organivatian (ERO) during any significant plant fire. While minimum shift
manning will allow for successfully achieving hot shutdown conditions', the
additional resources provided by the ERO will be valuable in minimiring the
impact of the fire on the plant and assisting with recovery and mpairs.

In ====ry, in the event of a fire in CB-1e that disables both divisions of
( ,

redundant safe shutdown equipment, it is reasonable to expect that opers.or
training, ERO activation and symptom-based procedures provide the fmal line of
defense to ensure plant safety.

Evaluation of Ampacity Derating Impact of Thermo-Lag .

The ampacity derating factom for cables in raceway wrapped by Thermo-Lag has
become a concern due to questions raised in Generic Letter 92-08. The NRC questions
are related to the original Thermo-Lag manufacturer's recommended ampacity derating
notors as well as the wide range of ampacity derating factors applied across the industry. I
b Infonnation Notice (IN) 94-22, the NRC provided some pralimiaa'y information

!
about the results of tests the NRC had conducted to establish ampacity derating factors

~

!

for cables in conduits and trays wrapped by Thermo-Lag 330-1 fire barrier material.

. 1

- .

(
i
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I( Evaluation of Ampacity Derating Impact of Thermo-Lag (continued)

Ampacity limits are placed on cables to ensure that the cables will operate within their
design parameters and are unrelated to a fire scenario. Without ampacity limitations, the

i current carried by a cable could generate too much heat and result in the cable operating
] at a temperature above its design rating, thus causing a reduction in the cable's design
; life. The cables utilized at CPS are rated for 90*C operation and the ampacity limits
: selected were based on that'value. Since different installation configurations (such as
j covered trays, or fire stops) can limit the dissipation of the heat generated by the current
i passing through the cable, derating factors were developed to further restrict the current

,

} which the cable will be allowed to carry when these configurations are part of the cable
j routing.

!
< ;
,

1

The CPS design defined the boundary between power, control, and instrumentation i
i circuits based on both voltage and current levels. Separate raceways are provided for the
i different cables so that instrument cables are isolated from noise that could be generated
i by the power and control cables and the control cables are separated from the heat and
| induced voltage that could be generated by the power cables. As shown by NSED'

| Calculation 19-G-31, Rev. O, the currents passing through control and instrumentation
! cables do not generate sufficient heat to challenge the cable design ratings.
i
j Enclosure 4 identifies the CPS power cables protected by Thermo-Lag 330-1 fire barrier
;i material and the available ampacity margin for each cable in fire zone CB-le. A review |

j of this data indicates that the power cables wrapped by Thermo-Lag 330-1 in fire zone
,

| CB-1e could be derated by as much as 35% or more without impacting their design
i functions or design life. The highest ampacity derating identified in IN 94-22 is 46.4%
| for a #8 AWG conductor in a tray wrapped by a 3-hour rated Thermo-Lag 330-1 fire ;

barrier. The Enclosure 4 ampacity evaluation concludes that the NRC ampacity derating I
: concerns expressed in IN 94-22 will not have adverse impact on the two most heavily
1 loaded power cables (120 and 22 amps respectively) in fire zone CB-le. This conclusion
! was reached upon comparing conservatism chosen in the CPS design ampacity limits

with the derating methodology used by the NRC in IN 94-22. Since the two most

{ heavily loaded cables will not be impacted by the concerns expressed in.NRC's IN 94-22,
'

the rest of the cables in fire zone CB-le are also anyi.ble from the ampacity derating
i view point.
;
;

! Currently, there esist no conclusive ampacity derating factors for cables wrapped by -
; Thermo-Lag 330-1 fire barriers due to the many outstanding issues with regard to past
j tests and test results; however, as discussed above, the Thermo-Lag cable tray fire wrap

,

in fire zone CB-le does not adversely impact the current carrying capability of thei

! cables.
1

I
2 .

b

i
:
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i
! / BLOCK D, Part I
i (

i

; 1. Failures associated with a design-basis fire in. fire zone CB-le are
4

discussed in USAR Appendix F, Fire Protection Safe Shutdown Analysis
(SSA), Subsection 3.3.1.

Currently, Subsection 3.3.1.2 states "in order to ensure that one shutdown

method will be available, the Division 1 and 2 cable trays will be
protected as described in section 3.3.1.3.2".

Currently Subsection 3.3.1.3.2 states, " Division 2 cable trays and risers
will be protected by a 1-hour fire rated material that extends 20 feet
beyond the closest Division I cable tray and riser".

These Subsections,3.3.1.2 and 3.3.1.3.2, are proposed to be revised based

on a new deviation to be added to Subsection 4.2.2.16. The new deviation -

will alimia=*a the reference to the 1-hour fire rating of Thenno-Lag. The
justification for this deviation, and for removing the subsections 3.3.1.2
and 3.3.1.3.2 wording which implies that there is's safe shutdown concern
if the 1-hour rated fire wrap is not installed, is provided in detail under the
Block A.2 discussions.

~

2. For the reasons provided in the Block A.2 discussion, the performance of
;

the safe shutdown systems in fire zone CB-le is not adversely impacted |

by the Thermo-Lag fire rating being changed from 1-hour to no specific |
. rating. |

.

3. Even though the Thermo-Lag fire rating is now considered to be less than
1-hour and the reference to the rating is deleted, this reduced capability of
the Thermo-Lag fire wrap does not cause any new failure modes. The
justification for the reduced capability being acceptable is provided in the |
Block A.2 discussion.

4. The USAR Appendix F, Safe Shutdown Analysis, documents the |

capability of the CPS safe shutdown systems to achieve and maintain cold
^

shutdown condition in the event of a single fire anywhere in the plant with
a loss ofoffsite power. As explained by the Block A.2 discussion, it is not
credible to postulate a fire scenario capable of adversely affecting the Safe
Shutdown capability in fire zone CB-le despite the reduced Thermo-Lag
capability..

5. The probability of the failures evaluated in the USAR is not impacted as
discussed in the Block A.2 discussion.

Page 21
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BLOCK D, Part II

1,2, and 3. The accidents identified in the USAR are not affected by the
proposed change to the Thermo-Lag fire wrap rating in fire zone

'
CB-le. As explained in the Block A.2 discussion, the plant safe
shutdown capability in the event of a fire in CB-le is not adversely
impacted. The consequences or the probability of a fire in CB-le is
not impacted.

BIACK D, Part III

1 and 2. As explained in the Block A.2 discussion, the Thermo-Lag
combustibility and ampacity derating concerns were evaluated and
found to have no impact on fire zone CB-? e safe shutdown
capability. No new type of accident or equipment malfunction was
identified.

BIACK D, Part IV

1 and 2. Neither the protective barriers, the approach to the myknce limits
for any of the protective barriers, nor the margin of safety is directly
affected by this change. The safe shutdown capability in fire zone
CB-le has been determined to be acceptable after the impact of the
change was evaluated as explained in the Block A.2 discussion.

3. The CPS Fire Protection Program as stated in Tech. Spec. 6.8.4.e is
unchanged. The bases of the Technical Specifications is not affected
by this change.

.

.

.

.
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Division H Safe-Shit (cwn Cchles Protected by Th rino-Lag in Fire Zona CB-le ""#[MI$cis f
!
i

!

4

-
i

Racevray Neunber CB-1E Cable Phoceles :

125VDC feed fresi 1DC14E to IC7180018 IDiv2110PS inverterL Less of feed essess inverter to transfer to siternete |
P2R 1RP02C X eserce,1RP02E.

|
P2E IAP29B X 4KV feed from 1 AP00E8 to 4100Vl400V afur of suit ash DAPOSE :

fP2E IAP34N X 125VDC sentrol power main feed frene IDC14E to 0AP00E

P2E IAP34V X 125VDC central power reserve feed from 0AP00E to 1 AP12E !

P2E LAP 34W X 12tiVDC control power renaue feed Irem 1 AP12E to OAPOSE |.

P2E IAP37D X 400V feed from 0AP00E to Centrol hids MCC OAP57E. Peregels 1 AP37J |
P2E IAP37J X 400V feed from 0AP00E to Centrol hids MCC OAP57E. Persesis 1 AP370 !

|!
P2E IDG21J X 125VDC costrel power feed from 1DC14E to Div 2 08 esseret pal 1PL12J8

P2E IDG29A X 400V feed fran DG MCC 1 APSIE to air eenysemer meter ID002CA.

P2E IDG30A X 400V feed frem OS IICC 1 APSIE to air sempresser arter IDG02C8. !
P2E ID002A X 400V feed from MCC 1 APS1E to D8 feel e8 transfer pang 10001PB I

i

i P2E ISX27A X 400V feed from 1 AP81E to ISX010810ew eestrel wir for OVC13C8 led. Less of emble presents selve operellen.

P2E ISX31A X 400V feed from 1 APSIE to ISX0838 |D618 ha sedet valvel. Less of emble wE leave value in last peeltien, t

P2E ISX40A X 400V feed from 1 AP81E to ISX0178 fDVC13C8 ha inlet valvel. Less of feed leaves value in last position. !

P2E IVC 25B X 400V feed treadAP25E to 0FZ4C103A |deneer OVC21Y8 speratori. Less presents damper sporenen. I
i

_P2E IVC 25C X 400V feed freadAP25E to 0FZ-VC1038 |desear OVC24Y8 eparaterl. Less prevents descer aparation.

P2E IVC 25D X 400V feed treadAP2 tie to 0FZ-VC103C |demper OVC27YB speratori. Less presents descer operation.

P2E IVC 26B X 400V feed fram eAP2SE to OTZNC135 |demper DVC14YB aparaterL Lose presents damper sparsaise. f
f

P2E IVC 26C X 400V feed from 0AP2 tie to OTZ VC134 |demper OVC13Y8 eparater). Less presents descer operation.
_ f

!
t

P2E IVC 26D X 400V feed from 0AP2 tie to OTZ4C1334desper OVC12V8 speraterL Less presents damper operalism.

| P2E IVC 27B X 400V feed from 0AP25E to 0FZNC103D Idesper OVC30Y8 sporelerk less prevents damper aparation,
fP2E IVC 27C X 400V feed from DAP2SE to 0FZ-VC103E |demper OVC33Y8 eparaterl. Lees prevents damper operaten. P

i
P2E IVC 27D X 400V feed from DAP2 tie to OFZ4C103F |denger OVC38Y8 eparater). Less presents esmeer operation. j
P2E IVC 28B X 400V feed from 0AP2 tie to OTZ-VC130 idemper OVC17Y8 eparaterL Less prevents doneer operamen.

P2E IVC 28C X 400V feed from OAP2 tie to OTZ.VC137 |demper OVC10Y8 eparater). Less prevents damper operenen.

SSD_TLAG.XLS ,
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t

!
!

'

Cable FDtEZ. ;

Raceveny Museber CB-IE Cable Functism *-

P2E IVC 28D X 400V feed from: 0AP25E to OTZ-VC138 (desear OVC15YB operatori. Less prevents damper spareden.

P2E IVC 28F X 400V feed from 0AP25E to OTZ-VC130 (demper OVCISYB speratert. Less prevents descer operation. |
P2E IVC 35B X 400V feed from 0AP25E to 0FZ-VC112 fdenser SVCO3YB operatori. Lees prevents damper operation, j
P2E IVC 35P X 400V feed from 0AP25E to 0FZ-VC00E ldesper OVC115YA operaterL Less prevents damper operation.

i
P2E IVC 50C X 400V feed from OAP25E to 0FZ-VC114 idemper OVC01Y8 speratori. Lose prevents damper operation. !
P2E IVC 56B X 400V feed from 0AP25E to 0FZ-VC1036 |dssper OVC30YB eparaterk Lees presents desear sparemen. !

| P2E IVC 56D X 400V feed from 0AP2 tie to 0FZ-VC111 |demper OVC00Y8 sperater). Lees prevents damper operation. j
\

P2E IVD02A X 400V feed from 1AP12E to IVD01CO 91v2 DG room vent supply feni. Less of veut fan impacts operation of Div 2 DG..

'
P2E IVD05A X 400V feed from 1 APSIE to IVD02C810818 e8 reen exhaust fanL Lees prevents fan operatism.

400V feed from 1 AP75E DICC 1811 telTZ VD002A lepareter for estado air intake damper IVD01YRI. Damper fe0s
|P2E IVD10A X closed.
|

i
P2B IVD10B X 400V feed from 1 AP75E DICC 1811 te1TZ VD0028 leperster for return air desper IVOS2YBL Demeer fs0s open .

P2E IVDl0C X 400V feed from 1 AP75E SICC 181) es1TZ-VD002C laserster for suhaust air damper IVD03V88. Demper Isas closed .

C2E 1AP21K X Central tie between IPL12JB 96 cast pensq and 1 AP00EA S24KV has RAT feed hkrl -

C2E IAP21L X Cenersi tie between IR12JB SG catri pensO sad 1 AP00EA 924KV bus RAT feed hkrl 5

C2E LAP 23L X Cenersi tie between IR12JB SG cael pens 4 and 1 AP00EC 524KV EllAT feed hirl

!
'

C2E IAP23M X Centrol tie butwenn 1R12JB 98 enti peast sad 1AP00EC 524KV ERAT feed blel !
C2E 1AP29Q X Centralintertie butwenn 1 AP00E8 and SAPOSE

C2E IDG21A X Commel misrtie between IPL12JB sad MCR. includes LOCA bypass, Auto start signals, and sammarissian

Centraliseertie between IPL12JB and MCR. bucludes remeespecal esmerel, este< tert, remote startistep, smorgemey j
C2E IDG21B X step. *

!

!
C2E IDG21C X Centralisterile between IPL12JB and MCR. includse voltese and severner edusensets, and leengremote esseret i

i
C2E IDG21D X Centralintertie between 1PL12JB and MCC 1 AP81E. Operates aux rulers K10AS, aute start relay, and lockout reley. |

C2E IDG21F X Centralistertie between IPL12JB and MCR. Provides CT eutput for MCR meters.
f
i
.

.

,

!
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i
?

~

!
-

Cab ==
Racegrar Museber CB-lE Cable Fametles ;

Centrol interen from brir closing squeBring timer relay A14 in IPL92JB to SX pung hatr 1 AP00EG. CeWe less prevents !
C2E IDG21K X stort of SX pune ISX01P8 L

C2E IDG21L X Centraliseerde between 1M12JB and fisid sendelsming reler Ata ls 1K92JB
~

,

C2E IDG21M X Centrol for beest alenel from 1 AP00E6 (SX pune llel to 1K12JB |
'

C2E IDG24A X Centrol and indsellen for Engine 1 eirculating el and tube seek back puses from 1K12J8.

!
C2E IDG25A X Centrol and indsellen for Engine 2 sirealeting el sad turbe seek best punos from 1M12JB.- |

C2E IDG29B X Centrol and indessen for 10G02CA air eeneresser from 1PL12J8 to IICC 1 APSIE !
C2E IDG30B X Castel and indestion for 10GO2C8 eir compresser from IPL12J8 to IICC 1 AP81E i

C2E IDG31C X Centrol, esiput of CT st 1 APO9EH to efferential reley in IPL12J 8.

C2E IDG31D X bedestion, esiput of CT et 1 APO9EH to wetenstere sad amansters

C2E IDG31E X tedeellen, output of PT st 1APOSEH to VAlt, volt, and wetensters ;

Centrol, eutput of FT st 1 AP09EH to lessef power (240461BI,severse power (23248181, and weltage senere11251V. |
'C2E IDG31F X DG18|relete.

C2E IDG31K X Centrol, Close per-l=d=PI r l and trip mannigt.0J for hkr I AP09EH

C2E IDG31R X Centrol, governer droep eentralinput from Y eenteet of hir I APOSEN

Centrol, pennisslues for Isse*f powert2404Gl81 sad revereegewert2324618] releyelfram *s" sentestal. Trip signal

C2E IDG315 X for DG leelmut ruler from eversurrent aus ruler. 1

C2E IDG31T X Centrol,ide start circuit and central power for efferentisil2074018) and leasefiscitellenl2404818) telers

C2E ID002B X Centrol and indestlan for DG fuel el transfer pune 10001PB hetween MCC 1 AP81E sad MCII. |
120V power from IICC 0AP55EB to MCR for Mein Steam Line lask detecten devices in Turbine tide.1E31415598, j

C2E IIPO4A X lie 08,5000,5818,5828, and 5838. |
12OV power from IfCC OAP55EB to MCR 24V DC power supply llMFLVB51 A. Feware many last leeps, DG fuel el and !
day tank levels, sup peel temp and level, dryweg and contalmusst air press, SX 8 strainer outlet press, SGTS 8 train !

C2E IIPO4B X deles press, ADS air press {
|

C2E ILVl4B X 120V DISTR Pill CONT |

|
!

SSD_TLAG.XLS }
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i
k

i .

| Cable FIREZ,
|

Raceway Number CB-1E Cable Remeties i
.

t ;
'

C2E ILVl4D X 120VDISTRFIE Colli
.i

,

! C2E ILVl4E X 120VDISTRFIIL COffT :

I

C2E ILVl4F X 120VDISTRFIEL ColfT [
t

C2E ILV140 X 120V0lSTRPIIL ColfT !

C2E ILV14H X 120VOISTRPIE CONT

C2E ILVl4J X 120VDisTRFIIL CONT
C2E ILVl4K X 120V015TRFIE C0ffT t

;
'

C2E ILVl4L X 120V DISTR FIK CONT - i
: .

- h

C2E ILV14M X 120VDISTRPIIL ColfT t,

Cental from 0PL72J8 to I APSIE to operste ISX0198 wlma CVC13C8 is energhed. Short keeps vehe energhed
|C2E ISX27B X ",, open presents operosion. - *

*

Cental hetwesa ISX0838 Emit switches and 1 APSIE for opersaise sad pennien indestion. Less presents vehe,

C2E ISX318 X opereden.

Centrol between 1 APSIE sad MCR for operosen sad hdication of ISX0838. 0 pen prevents valve operation, rtert |
C2E ISX31C X ceases operises operation. ;

Centrol between ISX0178 Imit switches'end 1 AP81E for operation sad peellion indestion. Less presents volve r

C2E ISX40B X eparation.
|

Centrel between 1 APSIE sud MCR for operation sad indestion of ISX0178. Open provosts vehe opereben, short !

C2E ISX40C X ceases spurious operation.>

i

120VAC & 125VDC centrol between OAP06E sad MCR for DVC03C8 ( VC 8 mypl feni. 0perates faneester interlock. - [T

C2E IVCO2C X ESF saber Eght, and samencisters.Less insects laterlock , Esht, and sameneister. !

120VAC & 12SVDC sam $sistion between OAP06E and MCll for DVC04C8 (VC 8 remen teni end OVC13C81VC 8 chiEnd I,
C2E IVC 04C X water chEeri for ESF saber Eshes and snusacisters. Less heests annumation. (

'

i

f
!

SSD_TIAG.XLS !

!
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Cable FDtEE. I

. f
Raceway Number CB-1E Cable Fametion

Cental a annumistian hetwon SAP 25E and OPL72JB fw desvers OVC21YB,24YB, and 27YB. Lose el sindt prevents |
C2E IVC 2SO X denser operation end inesses E8F anhw Huhts and ammelmeen. j

C2E IVC 2SO X Centrei from 0AP25E to 0FZ4C103A idemper OVC21YB speraterk less presents damper operation. |
C2E IVC 25P X Cental from 0AP25E to 0FZ-VC1038 Idesper OVC24YB opersterk Lose presents desper operesien.

|
C2E IVC 25Q X Centrol from OAP25E to 0FZ VC10i3r ddemper CWC27YB eparatori. Lose prevents desper operosion. I

Centrol and sienn intertie hot :een OAP25E and OPL72JB for operatore OTZ VC133,134, and 135 |dsspers OVC12YB. i
13YB, and 14YBL Less perants dumper operation. Demese prevents lopenl er sauses Ishorti slenn er ESF enter Eght !

C2E IVC 26E X ecoussion. I

C==w =d mun i.inse hom eAP2EE =d OPL72JB fw spumus 0FZ-VC103D,103E, ed 103F |dampus !
OVC30TB,33YB, and 38YBL Less prevents damper operation. Damese prevents lapsal er esusse inharti alum er ESF i

C2E IVC 270 X sneer Euht actestism. !
C2E IVC 270 X Centrei from 0AP25E to 0FZ-VC1030 idenser OVC30VB eparaterL Less prevents damper aparation. (
C2E IVC 27P X Cental from 0AP25E to 0FZ-VC103E Idesper OVC33YB epersterL Less premmes denser operation.

|
!-

~

C2E IVC 27Q X Cental frem 0AP2EE to 0FZ-VC103F |demper OVC38YB operaterk Lees prevents damper operesien.

120V esseret feed from 0APliSEB to SAP 25E for verises dampers operating circuits en a doisY<heln errensement. Lees f
C2E 1VC27R X wB present aparation of numerous Div 2 dancers indedne OVC30VB,33YB,38YB, see.L

Centrol and slenn insertie between SAP 25E and OPL72JB for sparsesre OTZ-VC130,137,130, and 139 (desper

OVC15YB,18YB,17YB, and 18YBLLess prevents damper operation. Damage prevents lopen) er senses Ishorti aluna er
s

C2E 1VC28E X ESF enterIsht sesmenen. j
C2E IVC 35T X Centrol from 0AP25E to OFZ VC112 |dssper OVC03YB eparater). Less presents damper operation. !

!.

-

. IC2E IVC 35U X Cenerd from 0AP25E to 0FZ-VC108 |dssper OVCO2VB speraterf. Less prevents desper operation. )
, C2E IVC 35W X Cental from 0AP2EE to 0FZ-VCOOS idenser SVC115YA eseraterL Less presents dumper sparselen. |
| 120V eentrol sinmit for operecers 0FZ-VC117,116AA,118AB,118BA, and 11888 lisapers OVC10VB, OVC09fB. and

| C2E IVC 36R X OUC11YBL Less presente denser operation.

I

| |.

, .

:
~
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Division H Safe-Shutdown Cchles Protecs.d by Therine-Lag ia Fire Zon2 CB-lo '"*[**
*

,,, , r u
.

'

Cable FIREZ. *

Raceway Museber CB-1E CableIhanction
120V centrol and indestion circuite from OPL72J8 to MCR fw OVC04C8 Elly 2 VC Return feel and OVC08PB |Div 2 VC

clead water pengl. Less prevents remete operation of fan tunneet sad pump lautel. Local operation et OPL72J8 may be
C2E IVC 45A X seideveMs.

Central and siera circuits from 0PL72JB to MCR for OVC03C8 Eliv 2 VC Supply fanL Less presents remote operaten of

fan. Local operatism et OPL72J8 may be schiavelle. Damage prevents lopeal er causes Ishorti elann and ESF ember Eght
C2E IVC 45B X esteetion.

Centrol and slena circuit from OPL72JB to MCR, senerels aparators 0FZ-VC114 Idesper OVC01YBl and 0FZ-VC188

|denper OTC70Yl end earvios various fBeer and train elema. Less prevents damper operation, slanns, and ESF Eght
C2E IVC 45C X seemetion. .

Centrol between OPL72J8 and MCR for operaten of DVC05CS SICR IfVAC Makeep Air fan BL Lose prevents fan
C2E IVC 45D X operation and effects verises annunciation and re# green Eghts.

'

; C2E IVC 45F X Alann circuits from OPL72JS to MCR. Less prevents legen) er cemens Ishort i elann sad ESF anhor light ecenstism.

: Central and sienn circuit from OPL72J8 to MCR for 0FZ-VC098 and 112 |dsspers OVC03YB and 115YAL Lose prevents
!

, damper operation end, due to comunen fuse, may offeet OFZ-VC106,1188A sad 88 idenper OVCO2TB and 11YBL

C2E IVC 45H X Damese effects alenus and ESF Egins.

hdcaten and sienn ciradt between OPL72J8 and MCR for OFZ-VC111,124, and 1038 |despers OVCOBYB,04YB, and

39VBL Less inyects position Indcation end, due to comumen fuse, may casse the desvers to fel elseed. Osmage impacts
C2E IVC 46E X elann sad ESF sadierEghts.

C2E IVC 46F X Alann aircuits from 0PL72J8 to MCR. Lose prevents lapsal w causes Ishort I siera and ESF saber Eght actanden.

Indication and sienn cinuit hetwese OPL72J8 and MCR fw 0FZ VC1030, E, and Fidempers OVC30Y8,33YB, and 36YBL

Less impacts peellion indication and, due to commen fuse, mer cause the dampers to feu closed. Demese impsets sierm
C2E IVC 460 X and ESF emberEghts.

Cenerd and slana cinuit hetween 0AP25E and OPL72J8 fw 0FZ-VC114 (desper OVC01YRI sad 0FZ-VC180 |denpert

| OVC70YL Damage effects shMty to operste vehes Ital closed en IsosL sad prevents lopeal er cemens Ishort) annunciaties
C2E IVC 50D X sad ESF ember Echt.

C2E IVC 50K X Cental from 0AP25E to 0FZ-VC188 |demper OVC70Y aparaterk Lees causes damper to fsl closed.

C2E IVC 50L X Centrol from 0AP25E to 0FZ-VC114 |desper OVC01YB operatert less ceases damper to feB closed.

120V centrol feed frc n 0AP55E8 to DAP25E tw verismoJempers operates crests en a daisy <hein errengement. Less
C2E IVC 50M X wM present operation and cause numerous Div 2 despers to fee closed.

.

e
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Division H Safe-Shutdown Cchles Protect.a by Th:rmo-Lag in Fire Zoro CB-lo 8"*l*g.,2,, ,g t ,
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'

Cable FIREZ.
naceway Musuber CB-1E Cable Phoceles

'
Cental and sienn interne hetween OAP25E and OPL72J8 fw operstwo OFZ VC1036,111, and 124 Idespere OVC3978,

OVC08Y8, and OVC04YBl. Lees prevents opereden and dampers fel elseed. Domsgo prevents lapsel er essess lehertl

C2E IVC 56E X elenn and ESF sneer Eght.

.

C2E IVC 56N X Caneel from 0AP25E to 0FZ-VC1038 lieneer OVC39Y8 speratork Lees essess denser to feB cleesd.

I
!

C2E IVC 560 X Centrol fran SAP 2EE to 0FZ-VC124 Idemper OVC04YB speraterL Less esases damper to fe5 closed.

C2E IVC 56P X Centrei from 0AP2 tit to GFZ-VC1111 denser OVC08YB aperstert less senses denser to foe eteesd.

Centrol hetween 1 AP12E sad IPL54J8. Usse estyst of ITIT VD008 91v 2 DG rm temp) and 1PD8-VD028106 rm 18

enheest fan aff presol for alenn and to shutdown 1VD01C8 WG tm 18 vent fenl efter D8 steps. Lose lueests sista andi

C2E IVD02E X fan sheldown.

Centralisiertie hetwenn 1 AP81E and MCR for operation of IVD02C8 ID818 el reem asheent feel from MCR. Less of

C2E IVDOSB X sinmit prevents fan operation. t

,

Alarm circuit hetwenn 1PL54J8 and 1 APS1E to provide umancieden in to MCR. Open einmit prevents emuseission
|C2E IVD05E X- whie a short essessit. j

. ,
Centrol einsit between 1 AP75E IMCC 181) and ITZ-VD002C leparator for enheest air damper IVD03YBL Damper fels

!
C2E IVD10J X closed.

|

-

120V sental power feed from OArtiEER to 1PL54J8. Less el feed prevente panel centrol of VD system and leaves
C2E IVDISD X despers in fel lopen er sises dependas en densert peeltien. i

!
C2E IVX25C X Alann signal beertie between SAP 55EA sad 1 AP7 tie for MCll annensistion. Lees prevents sendes not aseEshle elena.

Centrol and alarm iniertie hetween OAPliSEA and IPLS1J lbwerter team eshicle IfVAC panell for IVX13C8. Osmage een !
C2E IVX28F X prevent lapsul ar esses Ishort) fan operation, olenne, or ESF ember Eght setsstion.

Centalisiertie hetwenn OArtiSEA sad 1PL85J8 |Div 2 awitchgoer teen 18 flyAC panell for ISX19389|v 2 inverter
C2E IVX28N X reem cahiele eseler eseing cel islet velvel Damess opens lopeal er closes (shorti the valve.

;

- sso_ruc.xts |
;
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Encle=uro 2
Pegs 8 of 13

Function of Div 2 LV cables wrapped in Thermo-lag

i
1LV14B
120V control power from OAP55EB to MCR for ESF amber -

lights and overload bypass relays in the HG, IA, SA, SF, and
SM systems. Loss prevents testing bypass relays, ESF amber
light actuation, and loss of power alarms.

ILV14D
120V control power from OAP55EB to MCR for:.1) operation

of ORA 027 & 028 (Breathing Air valves). Loss isolates
valves; 2) Div 2 initiation of MCR HVAC Hi Rad isolation.
Loss prevents Div 2 isolation; 3) shutdown of VG fans in the
event of charcoal filter deluge. Loss prevents shutdown but
sends loss-of-power alarm; 4) trip and alarm of VD fans.
Loss prevents trip but sends loss of control power alarm; 5)
initiation of VG system from radiation signal and

~

multiplication of LOCA signal. Loss prevents auto initiation
and transmission of LOCA signal; 6) LOCA trip of VP chiller.
Loss prevents trip; 7) operation of IVQ001A, 3, and 4B: (VQ
isolation valves). Loss causes valves to isolate; 8)
operation of IVR001B and LOCA signal seal.-in for VR and VQ
controls. Loss causes valve isolation but prevents LOCA
signal and seal-in; 9) auto open interlock of damper IVXO4YB
to fan IVX03CB. Loss prevents damper operation; and 10) feed

'

to 12V DC power supply 1UU-LV851 which in turn feeds load
drivers.

1LV14E
120V control power from OAP55EB to MCR for: 1) LOCA

isolation signals for valves 1CC050,53,60,71,74, and 127;.
1CY017, and 20; 1FC007,16B,24B, and 37; ISF002;
IFP050,52,53, and 79; 1RE019, and 21; 1RF019, and 21. Loss
prevents automatic isolation of the valves involved;
2) operation of valves IIA 006, and 7; ISA030, and 31. Loss
results in valve closure and isolation of IA and SA; 3)LOCA
signal for closure of. valves ISX020B and OMC010 and starting
the Div 2'SX pump. Loss imp. acts pump automatic start, valve
line-up may require manual action; 4) Containment spray
signal.for closure.of ISX082B and opening 1E12-F014B. Loss
requires manual operation for valve line-up; 5) feed to 15V
.DC power supply for analog optical isolators

1LV14F
'

120V control power from OAP55E to MCR for: 1) leak.. |

detection signal on main steam lines. Loss produces |
isolation signal; 2)LOCA signal to valves 1SM001B, and 2B
(Div 2 SM dump valves) and VF fans. Loss prevents auto |

actions, including Div 2 SM auto dump and VF fah trip;n
I

|
!.

-
.

O

c ,
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Enclosura 2
Paga 9 of 13 4

1LV14F (cont.).

3) operation and LOCA/ RAD signals for IVR006B,7B,35, and 40.
,

Loss causes valves to isolate; 4) operation of valve IWX019.*

,

Loss causes valve to isolate; 5) position indication for ,
*

valve IVG057B and temperature indication for Drywell, and
~

'

containment atmosphere as well as Suppression pool
temperature. Loss inops the MCR recorder and computer input.

'

ILV14G
120V control power from OAP55E to MCR for ESF ' mber lightsa

and overload bypass relays in the MC and CY systems. Loss
prevents testing bypass relays, ESF amber light actuation,
and loss of power alarms.

ILV14H
120V control power from OAP55E to MCR for ESF amber lights

in AP, DG, and DO systems and Div 2 DG fuel oil tank level |

indication.~ Loss removes level indication and prevents ESF
amber light actuation.

ILV14J
'

,

120V control power from OAP55E to MCR for ESF amber lights *

and overload bypass relays in the SX system and containment
pressure recorder IPR-CH257. Loss prevents recorder

,

operation, ESF amber light actuation, and testing of bypass
relays.

,

t

.1LV14K
|

i

120V control power from OAP55E to MCR for recorders 1PR-
CM064 (Drywell pressure) and ILR-CH241 (Suppression pool
level) and ESF amber lights in the RE system. Loss prevents
recorder operation ~and ESF amber light actuation.

ILV14L
120V control power from.0AP55E to MCR for recorder OPDR-

VC153.(VC. train B pre-filter differential) and ESF amber
lights the divisional portions of VC, VD, VG, VH, VP, VX,
and VY systems. Loss prevents recorder operation and ESF.

amber light actuation.

ILV14M 4

- 120V control power from 0AP55E to MCR for recorders ILR- )
CM031 (Containment pressure) and ILR-SM016 (Suppression pool
level). Loss prevents recorder operation.

'

.

.

* *

e

.

' .
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Enclosura 2
Pega 10 of 13

Div 1 Seis Shutdown Cables in Fire Zone C81E within 20 ft of the Div li Safe Shetdown Therme4eg wrapped cables

- RACEWAV CABLE # CABLE FUNCTION

CIE 1AP20K Speed centrol permissive from 1 AP07EK (RAT feed bkrJ to IPL12JA.

CIE 1AP20M Vokage centrol permissive from 1 AP07EK (RAT feed bkrj to 1PL12JA.

CIE 1AP22J Speed centrol penmesive from 1 AP07EH (ERAT feed bkrj to 1PL12JA

CIE 1AP22K Vehage centrol pensesive from 1 AP07EH IERAT feed hkrJ to IPL12JA.

F1E 1AP34L 125V DC centrol pewer feed from IDC13E to OAP05E,480V

amitash A.

PIE 1AP34T ' 125V DC badap eentrol poww feed from 1 AP11E,480V unit

sub 1A,to 0AP05E,400V amit sub A.

PIE 1AP36A 400V feed from 1AP11E to 1 Are0E, DG MCC 1 A.

PIE 1AP30N 480V feed from 1 AP80E to 0AP24E, Div 1 Damper MCC. Fed from same breaks as I AP60E.

CIE ICC058 Centrol circuit from 1AP73E te operater of ICC078A. Damage bupacts ability te operate valve.

CIE IDG01C Centrol aremitry between 1PL12JA and IC81 P0011 Remote shutdown pens 0 fw various

functions indeling LOCA bypees, emergency step, and remotellecol sentrol Damese would
*

impact remote operanen of DG.

C1E 100010 Centrol cinuit from IPL12JA to MCR to provide CT input to MCR metas. Damese would

impact MCR dets.

CIE 100016 Camrel circuit from 1 Are0E to IPL12JA for esatrol power to and output from DG Aste< tert,

Leelast, and endiary relays. Damese would impact aute< tart espeblity and osuid sense trip

andlockout of DG.

C1E IDG01J Centrol drault from IC81M01 to IPL12JA for start and step of Div 1 DG from Remets

shadewspenet-

CIE 10001K Castrel circuit from IC81f001 to 1PL12JA fw remote centrol of speed and voltage of the DG.

PIE ID601M - 125V DC centrol poww feed 0110RMAL" or " EMERGENCY") from IC81 P001 (Remoto

( Sinndown PaneQ to 1PL12JA, Div 1 DG sentrol pensL'
'

PIE 10G01N 125V DC " NORMAL" centrol power feed from 10C13E to IPL12JA.

PIE IDG01P 125V DC * NORMAL" centrel peww feed for 1PL12JA from IPL12JA to " NORMAL" sentacts

in IC81.P001,llemste 81stdown PaseL

C1E 10001R ' Castret aircuit between 1 AP07ED 14KV SX peup breaker) and IPL92JA. This alews the

breeler aqueEzing timer te actuate the 4KV breaker. Cable damage prevents deswe of the SX

pump brealmr.

CIE' 100018 Castrel circuit between I AP07EE 14KV LPCS pump bresler) and 1PLS3JA. This agews the.

breeler equalians timer to actuste the 4KV breaker. Cable damese prevents eleeure of the

. LPCS pene breaker.
.. . .

C1E IDG01T Centrol drcuit from 1 AP07E to IPL12JA fw the sEssel beest signal prior to eleses of the 4KV

brasier.
C1E IDG04A Centrol circuit from 1 AP60E to IPL12JA for sirsulenne el and tube seek back pumpe en

enginel ef1DG01KA.
. ,

. . . ,
.

.

CIE 10005A Centrol aircuit from 1 AP90E to IPL12JA for airedebas el and embe seek bed pumpe en

enghm2ofIDG01KA. 1

PIE 10000A 400V feed from 1 AP00E to DG sir sempresser B8 at air start skid.

CIE 100008 . Castel einmit from 1 AP90E to IPL12JA for DG eir esapresser 88 et air start skid. 2

PIE IDG10A - 480V feed from 1 AP80E to 06 sir sonoresent 82 et air stut skil
CIE 10G108 Castret einmit from 1 AP80E to IPL12JA for DG sir sempresser B2 et air stort eldd. Ia

CIE 10G11C Centrol einmit between 1AP07EC (4KV DG feed breaker) and 1PL12JA carries sin CT setput

from the les for~the differential relays.Damese impacts protective reley operaten.

CIE 106110 Centrol einmit between 1AP07EC 14KV DG feed breelarl and 1PL12JA corries the CT estput
' ~ '

from the bus fw the meters at the panet Osmose impacts meter dets tw operstw.

CIE IDG11E - Centrol circuit between I AP07EC (4KV 06 feed breslurl and IPL12JA carries the PT setput

from the bus for the netwa et the pensL Damese impacts meter data for operater.

( CIE IDG11F Centrol circuit between I AP07EC 14KV OG feed breaker) and IPL12JA carries the PT sutput *

from the bus for the relays et the pansL Damese impacts operstien of protective .relsys.

.

4
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i Enclosurs 2
Pega 11 of 13

*

BACEufAY CABLE # CABLE FUNCTION

; i CIE 10G116 Centrol armit between 1 AP07EC (4KV DG feed breekw) and MCR carries the PT evtput from

the bus for she metas in the MCR. Osmage impacts metw date for operater.

CIE IDG11K Central permissive from 1 AP07EC (4KV DG feed breaker) to the DG suto start relay in I AP60E.'

Damese could impact startme the diesel.

C1E. IDG11R Centrol permessin from 1 AP07EC (4KV DG feed breaker) to the speed governer droop control

in IPt12JA. Osmage lupacts diesel centreL

CIE 106118 Centrol permissiw from 1 AP07EC (4KV DG feed breaker) to the reverse peww relay in

IPL12JA and loput'to the audiary ledest reley. Damage impacte diesel operation.

CIE IDG11T Central pennieuw from 1 AP07EC (4KV DG feed breakerl to the less of excitation relay in

IPL12JA and the ido etert emergency ever ride dremit. Demoge impacts diesel operation.

- PIE 10001A 480V feed from 1 AP80E to 10001PA, DG fuel el trenefer pung.

CIE 10001C Central sirait between NCR and 1AP80E for opersten of 10001PA, DG fuel el trenefer

pump. Damage impacts pump operablity. 1

CIE 10001H Cesareleircuit between 1C81 P001 and 1 AP80E fw operecen of ID001PA, DG fuel oil l
transfer pump under NORMAL er EMERGENCY Ene up. Damese inescts pump operabiEty. |

'

K1E ID077A Carnes signal from 1LT D0001 |DG fuel si day tank level) to MCR for level indication sad auto- 1

'etort of 10001PA. Calde damage prevents one este4 tert festwo of pump.

KIE 100778 Canise signal from 1LT D00111DG fuel si tank levs0 to MCR for indication. Cable damage

impostsindicamen only.
.

PIE 1RP01C 12SV DC feed from1DC13E to IC718001 A Wiv 1 NSPS invertari. Less of feed cousse inverter

to obiftto shemste sewee 1RP01E.

PIE 1SX28A . 4doV feed from 1 AP90E to 1SX018A, VC 1 A HX estist valve .

.C1E ISX288 Centrol siramit from 0PL72JA to I AP80E for opening ISX018A when OVC13CA (VC dilled

water abgerlis aparatug Cable damage preusses valve operaten.

PIE ISX30A 480V feed from 1 AP80E to 1SX083A, DG1 A HX estist valve.

CIE - ISX308 Castrel airsuit between 1AP80E and ISX083A operater. Cable demoge asuid impact volve
.

operaties.

CIE 18X30E Central sircuit between I AP80E sad IC81 P001 for speration of 18X083A from MCR er

Assete elmedown panel Cable damage provosts volw operation.

P1E 18X38A 480V feed from 1 AP80E to 1SX017A, VC 1 A HX inist selve.

C1E ISX388 Centrol aircuit betwese 1 AP80E and ISX017A operater. Cable damage seuld inesct vain
--

operseen.
.

CIE 18X38C Castrel siromit between I AP90E and MCR for sentrol of volve be estemetc operament. CsMe

damage prevents danging velve positism.

PIE IVC 208 480V feed from OAP24E to OTZ.VC035 |denper OVC14YA opersterL

PIE IVC 200 480V feed from 0AP24E to OTZ VC034 |desper OVC13YA operater).

F1E IVC 200 480V feed from 0AP24E to OTZ VC033 |dssper OVC12YA operaterL

CIE IVC 20E Centrol aircuit for VC A sedulating dampers OVC12YA,13YA, and 14YA. i

FIE 1VC218 400V feed from 0AP24E to 0FZ VC003D idemper OVC30YA operatori.

PIE ' IVC 21C 480V feed from 0AP24E to 0FZ VC003E Idesper OVC33YA opersterL

PIE IVC 210 480V feed from 0AP24E to 0FZ-VC003F idemper OVC38YA operaterL

CIE IVC 218 Centrol sireult between SAP 24E and OPL72JA for damper 10VC30VA,33YA, and 38YA)

pwhionindlesting Eghts.
,. .

CIE IVC 210 Centrol from OAP24E to 0FZ-VC003D Idesper OVC30YA operaterk Less prevents desper

operelism.

C1E IVC 21P Centrol from 0AP24E to 0FZ-VC003E |desper OVC33YA operaterL Less prevents damper
-

aperation.

CIE IVC 210 L'estrel from 0AP24E to 0FZ VC003F idemper OVC38YA opersterL Less provasts desper.

epweiles.

CIE IVC 21R 12tV esserel power from 0AP54E to 0AP24E for operation of the sentrol circuits of mulaple

demiers induding DVC16YA,18YA,17YA,21YA,24YA,27YA,30YA,33YA, and 38YA.
I FIE IVC 228 480I feed from 0AP24E to OTZ VC038 |denper DVC17YA operatori.

'

PIE IVC 274 489V feed from 0AP24E to OTZ VC037 idemper OVC18YA operater).-

.

7 , ,.-- -
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Enclosura 2'
'

Pega 12 of 13

RACEWAY CABLE # CABLE FUNCTION

( PIE IVC 220 . 480V feed from OAP24E to OTZNC036 (damper OVC15YA operator).

C1E IVC 22E Alarm and annunciation circuit between OAP24E and OPL72JA fw dampw OVC15YA,16YA,,

17YA,and 18YA.

PIE IVC 22F 480V feed from 0AP24E to OTZNC039 |dempw OVC18YA operator).

PIE IVC 338 480V feed from DAP24E to 0FZNC012 | damper OVC03YA spwata).

CIE IVC 33P Centrol from 0AP24E to 0FZNC196 (demper DVC115YB eperstw). Less prevents dampw

operation.

CIE IVC 33U Centrol from 0AP24E to 0FZ VC012 idenper OVC03YA operatal. Less prevents damper

operation.
t CIE IVC 33V Central from 0AP24E to 0FZNC008 | danger OVC02YA operator). Lees prevents damper

operation.

PIE IVC 33X 480V feed from 0AP24E to 0FZNC198 |demper OVC115YB eperstwl.

CIE IVC 34R Centrol circuit between 0AP24E and OPL72JA for operaten of multiple dampers including

OVC09YA,10YA, and 11YA. Damese impacts damper operation.

PIE IVC 488 480V feed from OAP24E to 0FZ-VC003A idemper OYC21YA operatal.

PIE IVC 48C 480V feed from 0AP24E to 0FZNC003B Idesper DVC24YA operator).

PIE IVC 480 480V feed from 0AP24E to 0FZ-VC003C (damper DVC27YA operater).

C1E IVC 48E Centrol aremit between 0AP24E and OPL72JA fw sentrol of dampers OVC21YA,24YA, and

27YA. hudades ESF ember Eght 'adication and MCR annunaistion. Damese impacts damper

operation and MCR indicaten.

CIE IVC 4818 Central from DAP24E to 0FZNC003A idemper OVC21YA operater. Less prevents damper

operation.

CIE IVC 480 Centrol from 0AP24E to 0FZNC0038 (demper OVC24YA sperater. Less prevents damper

opersiien.

C1E IVC 48P Central from 0AP24E to 0FZNC003C idemper OVC27YA operstw. Less prevents dampw

i sparecen.

PIE IVC 408 480V feed from 0AP24E to 0FZNC088 Idesper OVC89YA operator).

PIE IVC 49C 400V feed fres.0AP24E to 0FZNC014 |demper DVC01YA spareter).

CIE IVC 400 Centrol airemit between OAP24E and OPL72JA for sentrol of denpers OVC01YA and 89YA.

hieludes E8F ember light indestion and MCR annuncation. Damese impacts damper spwation

and MCRindication.

CIE IVC 49K Centrol from GAP 24E to 0FZ-VC088 (desper OVC88Y eparater. Less prevents damper
'

eperstism.

C1E IVC 49L Central from 0AP24E to 0FZ VC014 |desper OVC01YA operater. Less prevents damper

operation.
4

CIE IVC 4901 120V sentrol power from 0AP54E to 0AP24E for operecen of mulaple dampers including I
OVC01YA,02YA,03YA,04YA,05YA,05YB,08YA,08YA,09YA,10YA,11YA,39YA,49YA,

49Y8,GBYA,114YA and115Y8.0amesepreventsvalveoperenen.

PIE . IVCUli8 480V feed from 0AP24E to 0FZNC003G |desper OVC39YA spareter).

PIE IVCE50 480V feed from 0AP24E to 0FZNC011 idemper OVC0$YA operater).
J.

CIE IVCE6E Cenesi sirouit between GAP 24E and OPL72JA for sentrol of dampers OVC04YA,08YA, and

39YA. luisdes E8F ember Eght indicatan and MCR annunciation. Damese impacts dampw.

eperation and MCRindisseen., .

CIE IVCEEll Centrol from 0AP24E to 0FZNC0038 idemper OVC39YA operater). Less prevents damper

operstism.

C1E IVCE50 Centrol from 0AP24E to 0FZ VC24 Idesper OVC04YA operaterl. Less prevents damper

spareden.

C1E IVCEEP Central from 0AP24E to 0FZ-VC011 idemper OVC08YA operatert. Less prevents damper

spweilen.

PIE IVD01A 400V feed from 1AP11E to IVD01CA,0G reem 1A vestlemen fan.

CIE IV001E Centralisterled between 1PL54JA IDiv 1 DG room ventilston pensi) and MCR for operenen >

; efIVD01CA.
.

O
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RACEWAY CABLE # CABLE FUNCTION .

1 C1E IVD01J Centrollaterlock for use from 1C61-P001 to start er trip IVDOICA (DG reem 1 A ventilation

feel when the remote slatdown hand switches are set to * EMERGENCY". Damage impacts

operations from the remote shutdown pensL

PIE IVD04A 480V feed from 1 AP60E to 1VD02CA, DG fuel oil reem exhaust fan.

CIE IVD04E ~Alors and sammaisties siresit between 1PL54JA and 1 AP60E for 1VD02CA, DG el reem

sehseetIsa. |
'

CIE IVD04F Centrol aireelt between 1 AP60E and IC61 P001 which estries sentrol signals for 1VD02CA

WG el toen seheest feel {whether ' NORMAL er EMERGENCY}. Osmoge impacts fanm
operation.

PIE IVD09A 400V feed from 1 AP72E to 1TZ-VD001A idemper IVD01YA operater).

PIE 'IVD098 480V ised from 1 AP72E to 1TZ VD0018 (demper IVD02YA sperater).

P1E IVD09C 480V feed from 1 AP72E to 1TZ VD001C (desper IVD03YA operater).

CIE IVDOSJ Centrol from 1 AP72E to 1TZ VD001C idemper IVD03YA operatori. Less prevents damper

operation.

CIE IVD188 120V sentrol power feed from OAP54E to IPL54JA (Div 1 DG reem sentihrben peneQ.

PIE IVX24A 480V feed from 1AP72E to IVX12CA,swnchgear heat removel return fan.
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PRA EVALUATION OF SAFETY SIGNIFICANCE OF POTENTIAL

THERMOIAG FIRE BARRIER FAILURE IN FIRE ZONE CB-le

This evaluation is intended for use as supporting documentation
.in the safety analysis of Thermo-Lag 330-1 cable wrap material in
fire zone'CB-le. This study used the IPE model and fire PRA
databases as they stood on 10/05/94 as inputs. Subsequent
changes.to the IPE model and/or fire PRA databases could
sign:.ficantly affect the results of this evaluation. Careful
attention to the method used in this evaluation is important in |

the correct interpretation and application of the final results.
Use of the material presented here in any other contexti could be
inappropriate and potentially misleading or erroneous.

METHOD '

,

This analysis is composed of three major parts. The first part |
of the analysis is to identify all modeled components that could
be affected by a fire in zone CB-le (elevations 737'and'751',
control Building Hallway and Mezzanine) and the basic events in
the.IPE model that represent these components. . This list of
components contains not only the equipment itself, but also any
cables required.for a piece of equipment to perform it's modeled
function. This part also includes identifying the basic events-

.( in the CPS model that are' protected by Thermolag. 'Part 1 is
described in attachments PRA-1 and PRA-4.

Using the basic events list from part 1 as an input, the second
part of the analysis. involves calculating the conditional core
damage probability (CCDP) for two different situations. The

~

first situation is the case in which a fire occurs and all cables
and equipment in a fire zone are damaged. This situation models
Thermolag failing to perform adequately as a fire barrier. The
second situation is the case in which only cables not wrapped by
Thezzolag are damaged by a postulated fire. This situation
models Thermolag performing per design. Attachments PRA-2 and
PRA-5 describe the CCDP determination. 4

While the prevention of core damage is an important feature of' |
*

Thermolag,.it is not Thermolag's sole intended function.
Maintaining containment integrity by protecting containment'

isolation and heat removal capabilities is also required by
10CFR50, Appendix R. Additionally, containment analysis in the
IPE report identified the loss"of containment hydrogen control as
a major cause of containment failure. Correspondingly, the
'effect of a. fire in zone CB-le on these functions was'also
ava= Med. This analysis is detailed in attachments PRA-1 and
PRA-5.

( The third part of the analysis was to determine the fire ignition
\ frequency in zone CB-le. This calculation utilizes the

methodology described in the Fire-Induced Vulnerability

.

- - - - -- -- - - ,* -
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,

Evaluation (FIVE) Guide, EPRI TR-100370 and the Fire Risk;
' ' Analysis Implementation Guide, EPRI Project 3385-01. Ignition

frequency calculation is described on attachments PRA-3 and
PRA-6. .

CONCWSION
'

This results of this analysis showed that the CCDP calculated for
each situation was identical, which means that the -Thermolag
installed in fire zone CB-le provided no quantifiable benefit in
preventing core damage. Additionally, no impact or benefit from,

Thermolag was found to exist relating to containment isolation
capability, containment heat removal or containment hydrogen
control.

.
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i ( Attachment PRA-1
j Fire Database Development '

j and Fire Susceptible Events for
; Thermolag Installations
1

i The purpose of the fire PRA databases is to provide locat),on
i specific information for the PRA model. This information f

includes the location of all PRA modeled equipment and supporting
{ cables, the basic events (BE)s' associated with said equipment,
i and the PRA initiators that could result from.a fire in any fire
| sone. A major resource for this task was the SLICE database
4 system maintained by the NSED electrical design group. Database
; development covered all firezon~es in the plant instead of being

.

j specific to individual firezones. l

l
j How Database Was Developed
i

! Database development was performed by completion of the following
| steps:

1. Identification of all basic events included-in the'PRA
! model. This task was performed by creating a BE report from the
j PRO |TECT.BE file using the CAPTA code.
i

| . 2. Determine which basic events apply to each piece of modeled
equipment. This task was performed by separating the BEs fron3

"

| task 1 by system and having each system analyst identify the
j equipment associated with each basic event. Some basic events,
i such as certain flow diversion events, had more than one piece of~

f equipment associated with it. Human errors and maintenance
unavailabilities were excluded from this task since these BEs
would occur prior to a fire. This. task generated database
ELDB2.DBF.

3. Identify all power, control and instrumentation cables
associated.with each piece of modeled equipment. The SLICE

, datahame CABLE.DBF was used for this task. All equipment
{ identified in task 2 were compared with the FR_EQUIPMT AND
j To EQUIPMT fields in the CABLE.DBF database. The resulting
! ca51 s were then traced until either the 4.lexv/s.sxv or' main'
! control room cable risers / termination cabinets were reached.
| Tracing the cables involved not only the CABLE.DBF database, but

also plant E02 and E03 drawings. The CPS' safe' shutdown analysisi

contained in USAR Appendix F was also reviewed to ensure all
cables in that analysis associated with modeled equipment were
included in the fire database. Cables to modeled equipment that_;

~

!. would not disable.the equipment if lost, such as position
i indication on non-interlocked valves, were not included in the
; database. Cables to the RAT and ERAT, though not' explicitly
i modeled in the.PRA, were included as a means of identifying zones
j where a fire could result in the loss of offsite power.
i 3

1
'

]
'

!
-

r
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1

{ d. Identify the routing points associated with all identified
cables. Routing points are intermediate locations on a cable
tray or conduit. Using SLICE data, the trays containing each
cable were identified, as well as all intermediate routing
points.

-

.
'

5.. Identify fire zone associated with each routing point.
Using a SLICE system cross-index of routing point to fire zone,

1

the location of cables contained in cable trays was identified. '

:

6. Identify fire zones associated with each piece of modeled
equipment. This task was performed by a combination of plant
general arrangement review and plant walkdown.

~

7. Identify fire zones associated with conduits and open-
.

cables. Since the SLICE database does not contain location
information on conduit or open cables, this task was performed by
a combination of plant general arrangement review and plant
walkdown.

8. Identify equipment susceptible to spurious actuation from
fire. This information was taken directly from the safe shutdown
analysis contained in USAR Appendix F.

9. . Identify internal events initiators that could occur due to
,

a fire in a fire zone. Using information gathered in previous '

t ' tasks, all equipment and cables'in this zone were identified.
This list was reviewed and a list of initiators resulting from
the loss of all equipment and cables in zdhe CB-le was compiled.
This list was reviewed by an IPE analyst and a SRO and a final
initiator list was developed.

Utilizing the information gathered in the previous' steps, the
fire location database ELDBl.DBF was completed.

Selection of Fire Susceptible BEs in Thermolag Areas
*

The structure of ELDB1 was set up so that for each piece of
equipment, cables were identified up to the 4.16KV/6.9KV busses
and/or the main control, room termination cabinets. This resulted
in listing some cables, particularly power cables, several times
for different pieces'of equipment. This approach allowed a
database sort on fire zone without losing control, power or
instrumentation dependencies. Once the equipment and cables
contained in a zone were identified, the associated BEs were also
determined. This list'of BEs was reviewed and BEs that would not

. be affected by a fire vere removed from the list of fire
. susceptible BEs. Examples of the type of BEs removed include the
following: manual valve plugging, check valves failing to open,
orifices plugging, all pre-event human errors and all maintenance

.

. .

.
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'
.r unavailabilities. Attachment PRA-4 contains the lists of BEs and
V initiators generated from database ELDBl.DBF.
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Attachment PRA-2

CONDITIONAL CORE DAMAGE FREQUENCY
AND CONTAINMENT IMPACT
FOR THERMOLAG INSTALLATIONS

For fire zone CB-le,.all the basic events in the PRA that could
be affected by a fire in the area were identified using the
databases that were prepared for the fire PRA. For a basic event ~
to be affected by a fire, either a fire susceptible component or
associated power, control, or important instrumentation cable had
to be located in fire zone CB-le. These basic events are called
fire-susceptible basic events. The development of the data bases
and the lists of fire susceptible basic events are described in'
attachment PRA-1.

CORE DAMAGE PROBABILITY
~

After the appropriate basic events were identified, two analyses
were performed. First, all the fire-susceptible basic events
involving that area were set to TRUE (meaning failed) in the
original models, the model was'requantified and the resulting
core damage probability was determined. This represents the case
in which Thermolag is ineffective. Secondly, all the fire-
susceptible' basic events involving that area, except those which
are protected with Thermolag,.were set to TRUE in the models, and

: the resulting core damage probability was determined. This
. represents the case in which there is an effective Thermolag fire I

barrier. The difference between the two results represents the
importance of the fire barrier. The bigger difference there is
between the two numbers, the more important is the Thermolag
installation in that area. For fire zone CB-le, the list of
basic events for both cases was found to be identical. Thia

|result is. explained by the fact that most of the cables protected I

by Thermo-Lag are only protected for a portion of their length |

and are therefore susceptible-to damage from a whole zone fire
scenario. Attachment PRA-4 contains the 1$st of basic events
used in zone CB-le.

For thoroughness, it is important to go back to the original-
models to fail the appropriate components, because in the normal
process of quantifying a PRA, many combinations of events that
are unlikely without a fire are truncated out of the solution
because they contribute very little to the overall core damage
frequency' result. Subsequent results when trying to fail these-
components will be inaccurate-if their failure could contribute
significantly to the probability of core damage. By failing them
before truncation, no significant contributor can be lost.,

The analysis of this area included failure of affected components
as described above, plus'the certain occurrence of the initiating
events that would be precipitated by a fire in each area. All ,..

other initiators were trimmed out by setting them to FALSE.
'

.

4

_ . . __
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CONTAINMENT FUNCTION EVAINATION

For defense in depth, the containment function isi important, as
well as core damage frequency. Because a low fraction of
postulated core damage events lead to containment failure, a
simplified method of assessing the impact of Thermolag failure
was employed. Three functions'that support containment integrity
were analyzed independently. These functions are isolation, heat
removal, and hydrogen control. The reliability of these
' functions was compared with the Thermolag failed and with the
Thermolag assumed capable of performing as designed.

Examples of the various batch files and SETS user programs to
' perform this analysis are included in attachment PRA-5 .

.

RESUIRS

The CCDP calculated both with and without Thermolag was 1.10E-01.
This result shows that Thermolag provides no quantifiable benefit
in preventing core damage in zone CB-le. Additionally, no
difference in failure probability was found between the.two
analyzed cases relating to containment. isolation, heat removal or
hydrogen control capabilities in zone CB-le.'

.
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5 i. Attachment PRA-3-
|\ Fire Ignition Frequencies
{ for Thermolag Areas .

!

!

: Following' calculation of the conditional core damage
| probabilities (CCDPs), the results were reviewed and all fire

{ zones with CCDPs greater than 1.0E ,07 were identified. Fire
zones with lower CCDPs were screened without additional analysis.-.

In this zone, even though the.CCDP is greater than 1.0E-07,
~

calculation of the ignition frequency is not necessary since the,

: CCDP calculated for the two cases is identical. However, the
! ignition frequency calculation for zone CB-le is presented here
j as additional information.
i

. Development of Ignition Frequencies
4

! The ignition frequency was calculated in accordance with the EPRI
Fire PRA Implementation guide and the Fire-Induced Vulnerability
Evaluation (FIVE) annual (EPRI TP-100370) . The contractor for
'the fire PRA' tailored collaboration, Scientific Applications

,
International Corp. (SAIC)~, supplied EXCEL spreadsheets that

i duplicate the printed ignition frequency worksheets from the
i implementation manual. Generic fire frequencies were taken
i directly from the " Fire Events Database, Final Draft Report",
| . dated 12/30/91, that was prepared by SAIC for Nuclear Safety

f Analysis Center (NSAC) . Location weighting factors and ignition) \ source weighting factor methods are specified by thei

; implementation guide.
!

. .
I

j The major difficulty in the ignition frequency calculation
i methodology was the determination of the number and location of
! the plant ignition sources for both zone'CB-le and the plant as a
j whole. The implementation guide described the types of ignition

sources' chat must be considered. Using the SLICE system j

EQUIPMEN.DBF' database, all equipment matching the component type
guidelines were identified. The SLICE system is maintained by
the NSED electrical design group. Significant judgment was

j required in deter 1 mining which components to include as sources.
j The bases'for component selection were supplied by'SAIC. For
! example, pumps of less than or equal to 5 HP were eliminated as
i ignition sources. Cables and junction boxes were eliminated as
j possible ignition sources since essentially all cable in the-

i plant is IEEE-383 rated cable. Using the ignition source list . 1
J ~ developed from the SLICE system as a guide, zon's CB-le was then
j walked.down and any additional ignition sources were'added to the '
! list. ' Selected system dumps from the MEL system were also -

j ' reviewed. This was particularly important for the electrical
,

i cabinet categories since each individual-breaker cubicle is
~

1 counted as an individual cabinet.
i
! / Following the identification of the zone.CB-le ignition sources,
j ( the plant wide ignition sources were identified and fire zones '
; associated with these sources were determined by comparing the .

1
-

:
1

*

|
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,

| i column and row information from SLICE and MEL with the plant
'

\ general arrangements. Selected areas were also reviewed from
plant elevation drawings (E2X series). Walkdowns in

: approximately 10% of the plant fire zones were also performed as
'

a check of the accuracy of the documentation review. It should
i be noted that the implementation guide allows equipment numbers

and locations to be estimated by engineering judgment alone.
^ Once locations were identified,'the number of plant-wide
components for each category were determined both plant-wide and
by location type.. Fire zones are characterized as belonging to

_

,

different location types. 'Some location types were obvious, such.
as the main control room or turbine building. Others, such as-

switchgear rooms and reactor building locations were less
apparent. Switchgear rooms were selected based on the existence
of either 4.16 KV or 6.9 KV switchgear. The reactor building -

category was based on Mark I and Mark II containment layouts and,

encompassed zones in the Fuel, Auxiliary, Control and Diesel
Generator buildings that were not included in other specific
location types.

With the plant vide and location type component tabulations
"

complete, the fixed ignition sources contributing to the ignition
frequency in zona CB-le were determined and entered onto the
worksheets. In addition to fixed ignition sources, transient
ignition sources were also examined. Transient ignition ~
weighting factors were identified using the implementation guide.
Specifically, contribution from smoking and candles were '

.

' eliminated from consideration. The hot pipe contribution was
also excluded for those zones without high energy piping. Once
all component location information was entered, the zone ignition
frequency was calculated. The zone CB-le ignition frequency is
9.6E-03 per year. For additional'information, Attachment PRA-6
contains the zone CB-le ignition frequency worksheet.
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< Attachment PRA-4
' Basic Events and Initiators

Used In Analysis
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!BASIC EVENT LIST FOR FIRE ZONE CB-le
( (SAME LIST FOR PROTECTED AND UNPROTECTED CABLES),

' I

!BASIC EVENT DESCRIPTION
.

A05EX4CCBD FAIIBRE OF CIRCUIT BREAKER OAPOSE CUB 4C OPEN 1

|A06EX4BCBD FAILURE OF CIRCUIT BREAKER OAP06E CUB 4B OPEN
A06EX4CCBD FAILURE OF CIRCUIT BREAKER OAP06E CUB 4C OPEN <i

A32E3AIRBD FAIIBRE OF. CIRCUIT BREAKER OAP22E CUB 3AL OPEN
A23E3AIRBD FAIIRRE OF CIRCUIT BREAKER 0AP23E CUB 3AL OPEN !

AAT1F1JCBD FAILURE OF CIRCUIT BREAKER AT1F1J OPEN (CUB H)
, ADG01EADGR FAILURE OF DIESEL GENERATOR DG01KA TO RUN

ADG01KADGS FAIIURE OF. DIESEL GENERATOR DG01KA TO START
ADG01EAIMX FAIIBRE DG01EA INITIATION LOGIC CIRCUITS TO WORK
ADG01KBDGR FAIIBRE OF DIESEL GENERATOR 01EB TO RUN

'

ADG01EBDG8 FAIIURE OF DIESEL GENERATOR 01EB TO START .
ADG01KBLMX FAILURE OF DG01EB INITIATION CIRCUITS
AD001PAMPR FAIIRRE OF PUMP D001PA TO RUN GIVEN START
AD001PAMPS FAIIRRE OF PUMP D001PA TO START
AD001PBNPR FAIIRRE OF PUMP D001PB TO RUN GIVEN START

~ *

AD001PBMPS FAIIBRE OF PUMP D001PB TO START
AP55'ALCBD FAIIDRE OF CIRCUIT BREAKER OAP55EB CUB 2AL OPEN2
AP91E4CCBD FAIIRRE OF CIRCUIT BREAKER OAP91E CUB 4C OPEN

*

AP91E4DCBD FAIIDRE OF CIRCUIT BREAKER OAP91E CUB 4D OPEN
AP92E4DCBD FAIIERE OF . CIRCUIT BREAKER OAP92E CUB 4D OPEN
7PX400BCBD FAIIDRE OF CIRCUIT BREAKER 400B1 OPEN

! PX4000CBD FAIIRRE OF CIRCUIT BREAKER 4000 OPEN
APX400PCBD FAILURE OF CIRCUIT BREAKER ~400P OPEN
.APX401FCBD FAIIBRE OF. CIRCUIT BREAKER 401F OPEN (CUB 3B)
APX401GCBD FAILURE OF CIRCUIT BREAKER 401G OPEN ~ (CUB 3B)
AVD01CAFNR FAIIBRE OF FAN VD01CA TO RUN
AVD01CAFNS FAIIRRE OF FAN VD01CA TO' START
AVD01CBFNR ' FAILURE OF FAN VD01CB TO RUN
AVD01CBFNS FAIIDRE OF FAN VD01CB TO START
AVD01YADHD FAIIDRE OF DAMPER VD01YA TO OPEN !

AVD01YBDI90 FAIIRRE OF DAMPER VD01YB TO OPEN
D174A18CBD FAIIBRE OF CIRCUIT BREAKER 1DC17E CUB 4A #18 OPEN
D1DC26EBCD FAIIRRE OF BATTERY CHARGER 1DC26E OUTPUT !

'

D1RP02ETFE TRANSFORMER 1RP02E FAILS To PROVIDE POWER |

D1UPS1ATFE SOLkTRON REGULATOR UPSIA FAILS TO PROVIDE PONER
D1UPS1BTFE SOLATRON REGUIATOR UPS1B FAILS TO PROVIDE POWER
'D20E4EIRBD FAILURE OF CIRCUIT BREAKER OAP20E CUB 4EL OPEN l

D20E4ERCBD FAIIRRE OF CIRCUIT BREAKER OAP20E CUB 4ER OPEN |

D23E4DIRBD FAIIRRE OF CIRCUIT BREAKER OAP23E CUB 4DL OPEN ' '

D23E4DRCBD FAIIBRE OF CIRCUIT BREAKER OAP23E CUB 4DR OPEN
' DAF24ARCBD FAIIBRE OF CIRCUIT BREAKER MCC F2 CUB 4AR OPEN ~

DBUSNXCSWE DC BUSES 1E AND 1F'ARE NOT CROSS CONNECTED
. DC174A1CBD FAIIBRE OF CIRCUIT BREAKER 1DC17E CUB 4A CKT 1 OPEN
. DC7181ASSC STATIC XFER SWITCH C718001A FAILS OPEN

DC7181ASSX STATIC XFER SWITCH C718001A IMPROPER XPER
DC71S1BSSO STATIC XFER SWITCH C718001B FAILS OPEN

71181BSSX STATIC XFER SWITCH C71S001B IMPROPER XFER-

k .4C71SABCD FAIIBRE OF BATTERY CHARGER C71S004A OUTPUT
DCC71SBBCD FAIIERE OF BATTERY CHARGER C71S004B OUTPUT
DCS001AIVD FAIIRRE OF OUTPUT FROM INVERTER S001A

. - . - _ , , - _ - _ _ . -
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10/05/94 ,

BASIC EVENT LIST FOR FIRE ZONE CB-lej

4
. (SAME LIST FOR PROTECTED AND UNPROTECTED CABLES) -

,

BASIC EVENT DESCRIPTION

DCS001BIVD FAI M RE OF OUTPUT FROM INVERTER S001B
DC8004AIVD FAILURE OF OUTPUT FROM INVERTER 1C71SOO4A

.DCS004BIVD FAI WRE OF OUTPUT FROM INVERTER 1C71S004B
DCS005ATFS TRANSFORMER 8005A FAILS TO PROVIDE POWER ,

DCS005BTF5 TRANSFORMER S005B FAILS To DPOVIDE POWER
DCUPS1AIVD FAILURE OF OUTPUT FROM IE"UWER UPS1A
DCUPS1ASSO STATIC XFER SWITCH UPS1A D US OPEN
DCUPS1ASSX STATIC XFER SWITCH UPS1A DuROPER XFER
DCUPS1BIVD FAIIDRE OF OUTPUT. FROM INVERTER UPS1B
DCUPS1BSSO STATIC XFER SWITCH UPS1B FAILS OPEN
DCUPS1BSSX STATIC XFER SWITCH UPS1B IMPROPER XFER
DD17E19CBD FAILURE OF CIRCUIT'BREAEER DC MCC 17E CUB 19 OPEN
DDC1FIACBD FAILURE OF. CIRCUIT BREAEEP DC MCC 1F CUB 1A'OPEN

-DDC1F3BCBD FAIERE OF CIRCUIT BREAKER DC MCC 1F CUB 3B OPEN
DDC1F7ACBD FAILURE OF CIRCUIT BREAKER DC MCC 1F CUB 7A OPEN

*

DDC1F8ACBD FAILURE OF CIRCUIT BREAEER DC MCC 1F CUB 8A OPEN
DVX13CBFMR FAIIBRE OF FAN VX13CB TO RUN
DVX13CBFNS FAILURE OF FAN VX13CB TO START
DX1D2ALCBD -FAI ERE OF CIRCUIT BREAKER MCC 1D CUB 2AL OPEN
DXVX14CFNR FAIIDRE OF FAN VX14C TO RUN
W 14CFNS FAIIDRE OF FAN VX14C TO START,

' ABFLOWXVC RH DIVERSION FIDW VALVE FAILS TO CIDSE
.* ESXFIDWXVC 'SX . DIVERSION FLOW VALVE FAILS TO CIDSE .

FTOFAILSYZ TURB OIL FAILS TO SUPPORT FW OPER (HARDWARE)
IRIF063MVT MOV F063 IMPROPERLY SHUTS -

JOSA01CCPR FAIIDRE OF COMPRESSOR 0 TO RUN GIVEN START
,

JOSA01CCPS FAIIURE OF COMPRESSOR 0 TO START
EXCY016MVC CY CONT OUTBD ISOL VLV FAIIS TO CIDSE
EXCY017MVC ,CY CONT INBD ISOL VLV FAILS TO CICSE i

EXFC007MVC .FC CONT OUTLET INBD ISOL VLV FAILS TO CIOSE |

EXFC037MVC FC SUPPLY CONT INBD ISOL VLV FAILS TO CIASE !
'

EXIA006AVC IA CONT INBD ISOL VLV 006 FAIIS TO CIDSE
EXN004BTSE RCIC HI ROOM TEMP N004B TRANS FAILS TO ACTUATE
EXN005BTSE 'RCIC ROOM HI DEIRA TEMP N005B TRANS FAILS HIGH,

'

'EXN006BTSE RCIC ROOM HI DEIlfA TEMP N006B TRANS FAILS IDN
EXRE021SVC _ CONT EQUIP DRN SUMP 'DISCH INBD ISOL' VLV FAIIS TO CIASE
EXXF063MVC RHR & RCIC STEAM SUPPLY INBD ISOL VLV FAIIA TO CIDSE l
EERF021SVC CONT FIDOR DRN SUMP DISCH INBD ISOL VLV FAILS TO CIDSE
LP0C001MPR FAIIDRE OF PUNP OC001 TO RUN GIVEN START
LPOC001MPS. FAIIDRE OF PUMP OC001 TO START,

MXIA006AVT IA CONTAINMENT INBOARD ISOI; VLV FAIIS TO REMAIN OPEN
Q1FC007MVO Motor Operated Valve FC007 Won't Open -

,

.QXIA006AVO IA Viv IA006 Fails to Open
R12F009MVO SUCTION MOV FROM RR FAILS TO OPEN.

R2F037BMVT FAIIDRE OF FC LINE MOV B TO REMAIN CIASED ;

WCC01PBMPR FAIIBRE OF -PUMP 1CC01PB TO PROVIDE FIDW
'

T01PCMPR FAIIRRE OF PUMP 1CC01PC TO PROVIDE FIDW l
-

'wWO23AXTRX HARDWARE FAIIURE OF CHILLER TRAIN A i
HARDW HE FAIIBRE 'F CHILLER TRAIN B !WWO23BXTRX O,

WWI23CXTRX HARDWARE FAIIBRE OF CHILLER TRAIN C !
|

~

.
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10/05/94 .

BASIC EVENT LIST FOR FIRE. ZONE CB-lea

(SAME LIST FOR PROTECTED AND UNPROTECTED CABLES)
*

1

iBASIC EVENT DESCRIPTION

WWO23DXTRX HARDWARE FAIIERE OF CHILLER TRAIN D i

WWO23EXTRX HARDWARE FAILURE OF CHILLER TRAIN E |

X1SX189ATO DISCHARGE VALVE ISX189 FAILS TO OPEN .)
. XRF014BNVO INLET VALVE 1E12F014B FAILS TO OPEN l

XSX01PAMPR PUMP 1SX01PA FAILS TO RUN
XSX01PAMPS POMP ISX01PA' FAILS TO START
XSX01PBNPR PUMP 1SX01PB FAILS TO RUN
XSX01PBNPS PUMP ISX01PB FAILS To START
XSX063ANVO DISCHARGE VALVE 1SXO63A FAILS TO OPEN .

XSX063BNVO DISCHARGE VALVE 1SXO63B FAILS TO OPEN
~

XSX181AAV0' DISCHARGE VALVE ISX181A FAILS TO OPEN
XSX181BAVO DISCHARGE VALVE 1SX181B FAILS TO OPEN
XSX185AAVO' DISCHARGE VALVE ISX185A FAILS TO OPEN

~

XSX185BAVO DISCHARGE VALVE 1SX185B FAILS TO OPEN
-XSX193BAVO DISCHARGE VALVE ISX193B FAILS TO OPEN
YIDSSDCTRX , IDSS OF NON-SAFETY DC ~ BUS INITIATOR
YTRANISTRX TRANSIENT WITH ISOLATION INITIATOR

_

.

(
.

t

. O

*

O

9

-
.

9 *

4

. i
-

.

{

.
'
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- Attachment PRA-5
i Analysis of Conditional Core Damage

Frequencies and Containment Degradation
e,

For Thermolag Fire Areas

e
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[ ANALYSIS OF CONDITIONAL CORE DAMAGE FREQUENCIES .,
. .

.

AND CONTAINMENT DEGRADATION FOR ,

THERMOLAG FIRE AREAS
.

This attachment describes the method used for determining the
likelihood of core damage, given that a fire has destroyed all '

essential equipment in a specified fire area. Basically, the
method fails all components in a given area in the appropriate
fault trees, and then re-s91ves the entire PRA model. This
method was used rather than failing events in the core damage |
results from the PRA, because many components that do not' appear
in the core damage cutsats because they are inherently reliable
may be faile'd by a fire. Therefore just starting *with the core
damage cutsets would not yield a true picture of the possible
consequences from a fire in a given area. This method was used
for the 94 fire areas of interest for the fire PRA.

--

INPUTS

The method starts with three inputs: the linked CAFTA fault tree
~ models for the plant, the SETS user programs for solving the '

(-
system 'and sequences for the level 1 PRA, and a list for each-

fire area of the basic events that are assumed failed and the ;
initiating events that could result from a fire in a given area.

The linked CAFTA fault trees are in ECNMT.CAF.

The SETS user programs for the PRA are as listed in apnMv F of
the PRA update report.

The lists o.f basic events and initiatbrs are of the following
example format. .

Erannle tingh innut fils
.

, pa ...

!L

i8illi! -

. Osssssa -

810 Sat

is=
.

-
SC3001BIW

~

.

.aur.w..

SCUPS1ASSD
ocuPS1AS
easrstas.EK .j

.

- . , . , ,
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.
D(MPS18SSO ,

DCUPS10SSK .'

!k 0014E1FCs0 .

1|:MiAC.0 :"
.

::!!:lCC."0
''

00C1E1AC30 -'
00C1E3sC30

E7AC80

.. .

00CIF7AC30 !

00C1F8AC30
DEVK14CFNa >

OKVK14CFNS

|

XIVK14SIOP i

vtossocTaX. !

TTaANISTaX |
'

|

IMPORTING FAULT TREES

The first step in solving the PRA model is to read the CAFTA
fault tree files into SETS and simplify them and form independent
'subtrees (IST) and the sta's equations. Two step,s are taken

~

before the procedure. call .to do thiis in order to ensure that top
events.necessary for the sequence solutions are not unintention-'

ally modularized. The first step is identical to that taken for
the base PRA solution; to construct an additional fault tree
containina all the events that we wanted to keep out of ISTs and~
then combine this with ECNHT. The second step was analogous, but

,

(, was necessary for this analysis and not the. base PRA solution,
because in-the process of simplifying the fault trees with many J'

failed events, . some top event equations are dropped if they
evalupte to OMEGA (failed). A second auxiliary fault tree was-
constructed with all the top events that are' necessary for the ;

event tree seiptance solutions. When this was combined with the )
SCEGE, few top events variinhad in the reformatting proce'ss. j

'

.

IEDEPENDENT SUBTREE8 .

. .

The reformatting process is implemented with the FRMNEWFT proca-
dure in SETS. The user program for this procedure is produced by
a BASIC program '(ISTPREP) that reads the failure event text file ;

and sets all the included events to ONEGA (true, ie. failed)' and
. then continues to write a SETS program to set all initiators to

0.0 except those included in the failure event text file which
, * *

are set to 1.0. .

An example program to produce ISTs is'shown here.

Erannie SEES. Bear nrocrran igr-fgIn 18211CB3BIji1.,IK1, ,

* -
enaeumScomerST.
03eENTS REFORM CAFTA FNJLT TRE WBING tieWeeENT ssTM
OLTELK(CPS-STEN. CPS *IST @ S-STst1, CPS-IST1,@ S-STENU.
FWWIEWFT(Post 18 SETSIII / @S-TBF *IIAfES

- TFIREe XTFIRE ,
YtETPe NTIETP ,.

f YtET3= XTIET3 ,
,

|'
.

6

- - - - - - , - - ,, ., . - - - 1
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, YtES1s XY!ES1,
f YIEAs XYIEA
'. YIEIA= XY! Ell ,

YIET2= XY!ET2
YtET4s XYIET4 , .

Y!ET5= XYIETS ,,
YtES2= XYIES2 ,
YIET9= XY!ET9 ,
YlESW XYIESW ,
YIEDCu XYlEDC ,
YC2s XYC2
YC2As XYC21,
W1=XW1 *

TC8= XYC8 ,,
TWs XTW
TDc XvD4 ,
Yo= XTG
YotsXTQI
702= XTG2 ,
YX1s XYX1 ,
TU2e XVU2 ,
YC1= XYC1 ,
YC3a XTC3 ,,

Ycs.= XYCl. ,C4
XTCs

YC6s XVt1 ,
TCTs XTCT ,, *

TC9= XYC9
TDC1s XVDCI ,
TDG2s ITOG2 ,
YL1= XYL

* *
,

TL'"
714= XTL6 ,,
Tu= XTU
TDIEste ETDIEst ,
TDIES2= XTDIES2 ,
TM1m XTN1 ,.

-

TPl= XTP1
YX2= XTX2 ,,
Yulo XTut
YIET90sXY!ET98( YlET90s XYlET9C ,,

* YIET9pm XYIET90 ,
Yue XVN
TP= XTP ,
TWla XVid ,

W5= XttdWa XWe ,
TauALouDu ETRNALouG ,
TRNeLouesXT m m
Y e nues gy m m ,,
YllPLou0s XYIrtouG ,
TIMaues XYLMANG ,. .

PCDC.u"XYeDC.SW,
31LPCIAKe XRitPCIAX ,
22WCitKs XR2LPCIEK ,
R3tPCICXe IR3LPCICK ,
YtMaa XTWCS).

FafeEUFY(PORN 5S CPS TBF,0KustD,FlaETOPS / CPS-ST$t, CPS *IST *0NEGAS
0164A161:30,
0174A18130
010C03EBVD, i

'

010C04EBTD,,
010COMBl|D, '

01tP04ETFZ '

00USIOCSW,
DC144A1CID,

.

DC174A1CED,
* -DCT131DE30,

,

DCT1510 SEX,
DCCTISAACD
DCCTiggets ,*

DC30010t%D,,
DCS006AI%D
DC3004stvD,, -

DCUPS1A!VD
DCUPS1ASSO,, .

DQAPS1ASEX *
,

( DQIPS1SItD ,,

*
.,
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.

- /.- ocurstesso,
4 - ecurstessx,' co14E17t3o,
j to17E19C3o,
4 sectotACao .

; socatecao,,
j ooctoiccoo,
; socutAcso .

sectanceo, i,

! socudeceo,, *
1 soc 1EFAcso,
i a0C1F1AC M

nocuruso:; meine= -

,,

i soc 17sAces,
j e M 14CFet,
; s m 14Cras,
i esurta m e,
; Misrtspavo

XIVK145eNP).

FWaulWFTuceN18 CPS STEN 1/ CPS-STEN * TRIMS GATE 01).
! es.TamcPs-Tanr. cps-STENT).

j etzsTAT.

| The first call to FRMNEWFT (Foral) renames all the top events
; required for the event tree sequence solution to correspond the
! ~ auxiliary fault. tree. The second call (Form 3) is the procedure

call that OMEGAS the appropriate basic events and. forms the ISTs i

and STEM. Finally the third call removes the logic for the first
; a=414=y fault tree, so that no time is wasted in solving it.
!

j , IIITIRTOR FREQUENCY CORRECTION
4

|r Before the fault trees are solved, the initiators are adjusted
j using the other program that is produced by the BASIC programi

i . ISTPREP.~ '

i
j Example AE23. unsr. procrran in, adiust initiator frecruencies

(CB3BDATA.IN)-

. .

,4
Ps03ANSFIEIBATA. -'
CWeelTS SEAes tu FIRE 9tA 4PCIFIC SDRARIO INITIATORS S
ADVALaLE(cPEEdBAT).
\

4
. WLAs STAGS cPSEGAT. -

h
j CWeWITS It!TIATOR A02ffm'.Yr8 fCR FIRE AAEA S

8.00 $ TLOSsFWrRK $*

i 0.00 $ TTRAllsTTRK S"

1.00 S TTRAeISTEK $
! 8.00 $ TICRvKKtRK S
: 0.00 $ TuscAKTaK $ - -

a 0.00 S TM mLacTaK $.
i 0.00 $ TsaacATEK S
! 8.00 $ TLOOPIOffRK $
;

.i
- S TLaBBCTRK S

S TLossIATRK S
8 TLaessuraK S

: 0.00 S vtancAfan S
.

-

1 0.00 $ YtaAcBTRE 8
i 0.00 8 YtstaccTEM S
+ 0.00 $ fiascofaK S
| \

. . .

! EVENT TREE READING SOLUTION
j . .

1 After these two programs are ruit, then the ISTs and the STEM
'

equations are solved. This is done'with straight-forward appli -
i (. cations of the GENFTEQN procedure, using the SOLVIST and SOLVE .

! \

4

! .

1
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| 1

'
SETS user programs. These programs are edited to set the trunca- |

( tion level at 1E-7.

|

,
After these solutions, it is necessary to form an 'quation block |e
with only the top events which are needed for the event tree 12

sequence solutions. This is done with another SETS user program,
but it must be unique for each fire area. As mentioned above,-
when a top event is evaluated as OMEGA, the equation is lost.

,
;

Therefore when that top event subsequently appears in a sequence l
'

equation, the sequence equation cannot be solved. In order to
avoid the 'need to rewrite the sequence solutions for each fire,

'
area, the top events that'are lost need to be re-defined. In
addition, combination events are sometimes lost, as well. For
example, .high pressure injection (YU) is a combination of high
pressure core spray (YUl) and feedwater (YQ1). If one of these
is evaluated as OMEGA, then YU should equal the other input..

SETS doesn't handle this correctly. To accommodate these two
shortcomings, another BASIC program (SUPREP) was developed to
read the output of the FRMNEWFT procedure and make the proper
equation adjustments. An example SETS user program resulting
from the BASIC program follows. .

Erannle RE[3 .ugar procran .tg. Ig.rm .tig.p. event eauntion block
(CB3BSU.IN)

- ma====nF.
col 0EllTS SET tF St.1XX VITE EVEllT TREE EADIIIGS S

/ ,LSSLE(CPS-STBI-80lt).
,

se - e enn.
ss!,IsgGil14).

~

. Ma|g||"i9%||P-
,

gl g . = = = > .

ggisgg.i>.
Wa=Ag =>-'

r !"= m it = ^>- .

'

M'.".Jiid">-

#1."=..=.'w=3. .
>-

=i
.

*

fusLK T cul.TS YFIRE, YIETF TIE 13 YI YIET2,

6""
'ict

* '

E1d'M|Y.anda!ese-
*

.

sarcIsx estretcx 3.

mESTAT.
,

. EVENT TREE SEQUENCE SOLUTIONS

After these mechanizations, the sequence equations are used to
solve all the event tree sequences. The SETS user programs were
adjusted to analyze all. sequences to a truncation level of 1.0E-

i
.

4

.

. _ _ . _
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7. Ttne final result cutsets are truncated at 2.0E-7. One other
-

' modification to the sequence solution was made to eliminate the
analysis for dependent human failures. Because so many headings
turned out to be OMEGA, the dependent HRA analysi,s would have to"
be customized for each fire case, and the work necessary for that
was judged' tio be excessive for the benefit that could be gained.
One change was made to SEQTRAN.IN to avoid formation of an empty
block when all transient , initiators become ISTs.
THERMOLAG BENEFIT

For areas in which Thermolag is employed as a fire barrier, the
above analysis was repeated. The first analysis was with all
basic events in the area failed, as though Thermolag provides no
benefit. The second analysis.assused that Thermolag was effec-
tive, and the protected basic events were not failed.

*COMPaTientMT FUNCTIONS

In order to be thorough in evaluating the Thermolag importance,
the benefit of Thermolag to containment function, in addition to-

core damage potential, needed to be evaluated. Running the
entire suit of containment sequence solution SETS user programs
for all Thermolag applications would be very time consuming. It
would also be very difficult, with unique. programs required for

f.-
each area because of^the loss of terms that evaluate to OMEGA, as

; describe.d above. . Consequently a simplifie'd method was used..

| Three containment functions were evaluated as follows: contain-
ment heat removal, containment isolation, and hydrogen control.

i These functions were evaluated independently, rather than through
con +mi m nt event tree sequences.

Containment heat removal capability was modeled a's possible by
the RER fault tree, ' containment spray (YCNMSA, YCNMTSB) and sup- ,

pression pool cooling (YSPCA, YSPCB) modes. Containment isola-
tion ~was evaluated with the containment isolation fault tree
(KGATE01), and hydrogen ~ control was modeled with its fault tree
(CGATE101). The first comparison was for which of these headings

. were OMEGAd in the Form New Fault Tree procedure call as dis-4
;

cussed above under the EVENT TREE HEADINGS heading. If the same '

events were OMEGAd for both the Thermolag failure and Thermolag
success cases, no further action was required, as Thermolag
provided no benefit to the model. For cases in which there were
differences in the headings that were OMEGAd (This happened for
only CNMT heat removal. in two. areas.), a user program was de-

,

veloped to evaluate the combination of YCNMTSA, YCNMTSB, YSPCA, '
.

and YSPCB with the appropriate events ONEGAd. The difference-in
results between the Thermolag failure and Thermolag success in

,

this analysis is the importance of Thermolag in the area to l
protecting the containment heat removal function. |

. |
j BATCE FILE AUT020LTION |

,

e

. . . - . - .
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The entire process described above, except for the final CNMT }
'

heat removal analysis, is implemented by using batch files. The
complete solution for a list of areas can be performed by calling
TLSOM.with a list of areas as command line parameters. TLSOLN
in turn calls other batch files. The first one called is ' LPREP,T
which runs the BASIC programs to produce the input files. The
second call is to.TLSYS, which solves the system and event tree
. heading equations and prepares the equation block with all the
necessary headings for the event tree solutions. The third is
TISEQ, which solves the individual event tree sequences, ddes all
recoveries, combines the sequences into final results, and then
processes and prints the final results. TLSom then calls TLSIFT
to identify the containment functions that are failed for each
case. The programs and data to complete this process are listed
below.

.

TABLE DE CALLED PROGRAMS ARQ PROCEDURES

.(Note: AREA'is used as a generic term to be replaced by each area.

designation.)

M DESotfPTION Q&L1 R&M

ILSOLN.8AT Sees entire estutten for (Isted erwes TLMtEP.8AT
TLSTS. SAT/

.c * TLSEO.8AT ,

Tt3IFT. TAT*
,

ILPREP.8AT Prepares SETS legusts for specifled eres EET FAE. CON INPUT 8L8:. FIR
'

ISTMtEP. BAS
SUMtEP.5AS.

IIT-FAILCDE Mhtic seesta utility for sessend Lf'ne BASIC parameters

88Trar.8AS Prepares igut to fenn ISTs and adjust initteters hAEA.TXT
Writes AAEAIST.tN and AREADATA.tN TEMP!ST.TXT

*

,

AREA. TIT Test ff tes centelnisg Sees to be felled and intleters to ecour

supesP.aAs Prepares SETS igut for settlag 49 ET top events AREAIST. CUT
Writes AaEAsu.IN

IEPUTELLfat - SETS hteck file contefalas enty the fault trees free CAFTA
*

1LETS. EAT se(ves for event tree heedings *

READTL.IN
AftEAIST.IN,

AREADATA.IN

" *
SOLVIST.Ill
SOLVE.IN
AREASU.IN
SLOCESTA.IN

. WRITETOP.IN
READSLKS.tAS

.
- Mat 0E.COM

00. TAT

MADFIEE.IN Prepared free CAFTA files for 20stT," 2NONMODj and ZTL.
Nakes inittet SETS Ideck for teaminder of pngrams.

i

.

* *
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SOLVIST.IN Uses SETS procedure GENFTECW with the SAVE option for ISTs

SOLVE.IN Uses SETS procedure CENFTEON to solve ett sten equations.
Papered by using the CENFTECN with the LAtITE option on the .

erleinet endets with no ewnts OMEGAd in order to solve and
ee w ett ET heedines.

SUXXSTA.IN Uses SETS procedJre SMSTAT to check status of equation block,

WITETOP.IN Uses SETS procedares natistC and WTVALBLC to prepare switch
file (SurLr to form e. new b(ock file with en(y ET headings

SEA 00LES.8AS pmperes SETS frpJt file REASTEMP.IN to form a new block file READSLCS.[N

MatCE.EXE Utility file to eseowe emeessiw Line and fers feeds frion SETS output

00.aAT Utility to print text in emelt font with emett line spacing

TLSEO.8AT Cetts ett sequence SETS user progrees in sequence to setw aultiple
seqJences, including recoveries OJTVAL.5AS

OfivAL.SAS Seeds output free SETS CONTAMVAL and lists the results in CITVAL.0UT

TLSIFT.8AT pnpares lists of CNKT function headities that how twen set to CMEGA. * !$TSIFT.8AS

ISTSIFT.8AS Picts out cett function headings that have been set to CMEGA ty the AREAIST SETS user progres.
.
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PROGRAM LISTINGS

TLSOIR. BAT )I
START

If X1AamA COTO E m *

ECND El
CALL TL>tEP.8AT E1
CALL TLS15. SAT Il
CALL TLSEC. SAT Il
REM CALL TLIM .8AT Il
Ps2tP -A 02VIRE\X1RES \PCS\ FIRE \SE0\QtTCOME. CUT
PE2IP -A OsVIRE\%1RES \ SETS 8U\SE000MB. FIR
COPT \SETSeu\SE000MB. FIR E1 COMB.RES
REM DEL \SETSOU\E1*. FIR
CALL TLSIFT. EAT It.

SNIFT
00TO START
sEm

TLPREP. BAT
.

CD INPUT
DEL PREPSAT.aAT

START
IF E1A* * 00TO E:e
REN -- -- PREPARE IST AfD DATA FILES
ECND E1
EET-FA E *E1* 013
E \ST)CASICUMBASIC V CSSTL\ INPUT \lSTPREP >> PREPSAT.DAT *
REM .

COPT \SETSEU\INPUTSLE. FIR SCFLggg :-_:: -^^--- :, gang g g g
CCPT E1IST.IE INFL
E:\STVCSETSVCSETS > EIIST.0UT
FIm * ERROR * E1IST. cut
Fi m * ERROR * 31tST.G#T >> PREPEAT.0AT -

REN 2----- --- 2 2 PREPME SE1W PROGRAM
EIT-FA E *E1* 013
E \ST UASICW MBASIC \PCS\TL\tW UT\S W EEP
ggg - -~ ~ RECTCLE Am STMT (RER/,- -

* SWIFT I

-

00TO START r.
rem
CD.. I

'ECup
.

-

|

TLSYS. BAT
~

*

sSTART -

IF S1AmmA G3tc EIS
Fs '

* CDVCS\1t\STS l

DEL STSSAT.0AT
REN 00TO ASP
OEL SKFL
CDPTFs\SETSEUgNEADFIRE.INDBSCRATCN\pEADCAF.IN
CDPT Da\SCRATCE\READCAF.IN Iurt
E \STVCSETSVCSETS * 0 \SCRATCNg2EADCAF.0UT
FIND * ERROR * 0:\SCRATM\READCAF.0UT > STSEAT.DAT

.FIm *ER.ROR.*CA,\SQtATII\READCAF.OWT ' 'D:
0a .0UT -

REN ~~~~- -- - FOM ISTS

RST3.aN&"m'">'EIN.E . ;

"
!-

nm * * min.G,r
FIm * era 0R* 21tST.0UT w STSEAT.DAT -

*

REN 0000000 READ AREA DATA 00000000006
COPT VCS\TL\lerUT\E10ATA.IE INFL

-E \STVCSETSVCSETS > 310ATA.0UT
FI M * ERROR * E10ATA.4RiT j

Fim * ERROR * E10ATA. GIT w STSBAT. HAT 1agg ; _. -___ _-- gggg .

CDPT SOLVIST.IN INFL-

Es\STVCSETSVCSETS > SEVIST.Glf
FIm * ERROR * SOLVIST.0WT .

FIIe 'ERAGR* SOLVIST.0UT w STSBAT.DAT
FIm *I10 EWIATION* SOLVIST.GJT >> STSBAT.DAT
COPT SCFL Fa\SETSOUSEllST. FIR
00TO SKIPST mg

|-
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Attachment PRA-6
'( Ignition Frequency Worksheet
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Emclocura 4
Pega 1 of 6

Evaluation of Ampacity Derating for Thenno-Lag Installation
...

Topic:
Consideration of the existing cable ampacities in this

area with respect to the NRC concerns (IEIN 94-22) over the
,

I'

ampacity derating needed for Thermo-lag installations.'

Design statement:
Clinton Power Station project ampacities for cables in

tray were established in calculation 19-G-01. These values
are conservative in magnitude and were used during the
design process as one of the parameters for selecting the :
size and type of cable for a specific circuit. A separate
calculation (19-AI-8) was performed to determine the amount
of ampacity derating needed to account for the increased
heat retention (due to the Thermo-lag installation) in the'
tray. Derating values are viewed as suspect in the IEIN, but,

no new values are established.
The Thermo-lag installation in fire zone CB-le consists of

a one hour wrap. The power cables so enclosed were reviewed
(see attachment one) and the review demonstrates that not
only were none of these cables thermally overloaded by the
currents passing through them'but that they could be

~
i

subjected to as much as a 35% ampacity derating requirement
without being impacted.

The largest ampacity derating mentioned in the IEIN was

(
46.4% for a #8 AMG bonductor in a tray with a three hour
wrap of Thermo-lag applied. On first examination, this would
seem to represent a potential impact to our design. However >

phone calls to the NRC have provided additional information
-(specifically the diameters of the tested conductors) which
allows a comparative evaluation of the test results. On
attachment two, the cables tested by Sandia lab 'for the NRC'
are' examined with respect to the methodology developed by
Stolpe (IEEE Transaction Paper' 70 TP 557 PWR Ampacities for, t

cables in Randomly Filled Cable Trays by 3. Stolpe) ^. For'
this evaluation, tray fill was determined per step 2.2 of
ICEA P-54-440 which uses diameter squared for area without
the pi/4 component. This resulted in a tray fill depth of
1.41" adid the P-54-440 tabulated values for 1.5" fill were
utilized in the comparison of data. All heat intensities
were calculated using the. actual cross-sectional area of the
cable. Since the same numbers were used for each section of
the evaluation, the heat intensities can'be directly'
compared. -

The first set of numbers translates the ampacities
reported in 94-22 into heat intensities for op,en (unwrapped)

. and Thermo-lag wrapped trays. The NEMA numbers show the heat
intensities that would be produced if the ampacity values.

. from table 3-1 of P-54-440 were utilized for the cables .

/ tested by the NRC. The CPS numbers show the heat' intensities
(

.

-., -~
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,

.that would be~ produced if the methodology used for1

(; determining ampacity limits at CPS (Calc 19-G-1) were
applied to these conductors, but using a 1.5" fill rather*

than the nominal 2" fill of CPS design. Tlag ampacity values.

for the NEMA and CPS tables were calculated based on the 32%
-derate factor derived in Calc 19-AI-8. -

Comparison of the results shows that the NEMA values
produce lower heat intensities (and therefore lower overall
heat in the tray) than the NRC values. The CPS values are
even more conservative with resultant lower intensities.
Even though the..derate factor for the NEMA and CPS sections
is smaller than the NRC values (32% vs. 46.4%, 36%, and
35.3%), the Tlag heat. intensities continue to demonstrate
that the NEMA-based values produce more conservative
results. The reasons for this are found in Stolpe's

'

methodology.
In his paper, Stolpe describes a general method for

calculating' allowable cable ampacities. By determining the
amount of heat that can be dissipated from the tray and
distributing that heat through all the cables in the-tray,
Stolpe defines a conservative upper limit for cable
ampacities. The method requires that the allowable depth of

.

fill for'the' tray be known.at the start of the design
process so that the ampacity values can be determined before
cable selection and installation. At CPS the initial design

f consideration was to. select two inches as the nominal fill
- depth for power tray and determine'the allowable cable

ampacities accordingly.
In contrast, the test method used in 94-22 will produce

very specific ampacity limits but it will be based on very
, specific configurations. Due'to the limited data'available
at this time concerning the orientation and distribution of
the reported conductors in the test tray, it is unclear just
how configuration dependent these test results are. However,
given the uneven heat production of the tested conductors it
seems likely that relocating the conductors within the
confines of the test tray would impact the heat distribution
'mui could affect the reported.results. This could mean that
in order to use the ampacity values provided by this type of
testing, there would have to be' tests run for every type of,

cable singly, in multiples, and in combination with single
,

and multiple specimens of every other type of cable. Whethe.r
the same combinations'of cables would have to be tested in
various sizes and configurations of tray would be a subject

*
for debate. Just determining the various configurations to
be tested would. require'a significant amount of review'and
evaluation.

To demonstrate the conserva61sm of the cable selection
employed, the heaviest loaded cables in area CB-le werej

.
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,

added to the attachment two table. As shown, the present

1. .
loading of the cables (120 and 22 Amps respectively) results

' in heat intensities lower than the lowest values shown in
the right hand column. Therefore these cables will not be
impacted by the concerns expressed in IEIN 94-22 and since
they are acceptable, the rest of the cables in fire zone CB-
le are also acceptable.

Prepared [ NY / /87 :

Reviewed kN IM /d-/J.-%

iReferences
ICEA P-54-440 (NEMA WC 51-1986)
IEEE Transaction paper 70 TP 557 PWR AIqpacities for Cables

in Randaanly Filled Cable. Trays by 3. Stolpe ..

EPRI Power Plant Elec. Ref. Series Vol.4 Wire and Cable
I.4IN 94-22
Calc 19-G-01 R/1 *

Calc 19-AI-8 R/0 *

Calc 19-AK-6 R/0
| Calc 19-AN-4 R/11

Calc 19-D-24 R/4
Calc 19-D-29 R/11

'K-2982 Power Cable Purchase Spec. Proposal Data
SLICE version 7.3
Drwg E02-1RD99-001 R/M
ROC Y-104156, dated 8/10/94
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Enclosure 4'
FIRE ZONE CB 1E POWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES Pegs 4 of 6

4.
CABLE TYPE PROJECT LOAD LOA 0__% OF ALLOWABLE

AMPACITY AMPERES AMPACITY DERATING
'

IAP29B 3/C,350 MCM,5KV 288 104.0 38% OVER 50%

1AP34G 2fCJ19I22 AWG,800V 10 0.1 1% OVER 50%

IAP34H 2fCJ19/22 AWG.800V 10 0.1 1% OVER 50%

IAP34N 4/CJ2M AWG,1KV 117 2.0 2% OVER 50%

IAP34V 3ICJ14 AWG 1KV 97 0.9 1% DVER 50%

IAP34W alCJ1/0 AWG,1KV 97 1.1 1% OVER 50%

iAP37D 3/C,350 MCM,1KV 289 78.0 28% OVER 50%

IAP37J 3tc 350 MCM,1KV 289 78.0 28% OVER 50%

ICM09H 3/CJ8 AWG,1KV 32 18.0 50% OVER 50%

ICM09K 3IC#8 AWG,1KV 32 22.0 89% SEE NOTE 1

IDG21J 3fCJ1l0 AWG,1KV ' 97 40.0 41% OVER 50%

IDG24B i 3tCJ19I22 AWG,1KV 18 3.2 20% OVER 50%

IDG25B 3/CJ19I22 AWG,1KV 18 3.2 20% DVER 50%

IDG26B 3IC#8 AWG,1KV 32 18.8 59% 41%

IDG27B 3fCJ8 AWG,1KV 32 18.8 59% 41%

IDG28B EJ19I22 AWG,1KV 18 2.5 18% DVER 50%

IDG29A 3/CJ8 AWG,1KV 32 27.0 84% SEE NOTE 2

IDG30A 3/CJ8 AWG,1KV 32 27.0 84% SEE NOTE 2

IDOO2A 3/CJ19f22 AWG,1KV 18 2.0 13% OVER 50%

IRD31H 3fCJ2 AWG,1KV 84 25.0 39% OVER 50%
,

IRP02C 4/C#2l0 AWG,1KV 117 40Icond 34% OVER 50%

ISX27A 3/CJis,'22 AWG,1KV 18 0.4 2% OVER 50%

. (. ISX31A , 3/CJ19f2'' MVG,1KV 18 1.1 7% OVER 50%

( ISX40A EJ19f2J7G,1KV 18 0.5 ~ 3% OVER 50%
)

ISX51A- g EJ15t22 AWG,1KV 18 0.3 2% DVER 50% l
ISX51D Sc s?S/22 AWG,1KV 18 0.3 2% OVER 50%

ISX51G 3ICJ'9f22 AWG,1KY 18 0.0 0% OVER 50% |
1VC25B 3ICJ19/22 AWG,1KV 18 0.2 1% DVER 50% )
IVC 25C 3/CJ19/22 AWG,1KV 18 0.2 1% OVER 50%

IVC 25D alCJ19f22 AWG,1KV 18 0.2 1% OVER 50% l.

IVC 26B 3/CJ19I22 AWG,1KV 18 0.2 15 DVER 50%

IVC 26C SlCJ19f22 AWG,1KV 18 0.2 1% OVER 50%

IVC 26D 3/CJ19I22 AWG,1KV 18 0.2 1% OVER 50%

IVC 27B 3lc#19I22 AWG,1KV 18 0.2 1% OVER 50%

1VC27C 37CJ19I22 AWG,1KV 18 0.2 1% OVER 50%

IVC 27D 3/CJ19f22 AWG,1KV 18 0.2 1% OVER 50%
~

IVC 28B 3fCJ19f22 AWG,1KV 18 0.2 1% OVER 50%
'

IVC 28C 3/CJ19f22 AWG,1KV 18 0.2 1% OVER 50%

IVC 28D alCJ19f22 AWG,1KV 18 0.2 1% 0VER 50%

IVC 28F 3|CJ19f22 AWG,1KV 18 0.2 1% OVER 50% |

IVC 35B 3/CJ19/22 AWG,1KV 18' O.2 1% OVER 50% ~
IVC 35C 3fCJ19f22 AWG,1KV 18 0.2 1% OVER 50%

IVC 35D alCJ19f22 AWG,1KV 18 0.2 15 OVER 50%
'

IVC 35P 3fCJ19I22 AWG,1KY 18 0.2 - 1% DVER 50%

IVC 35S 3/C#19f22 AWG,1KV 18 0.2 1% DVER 50%

IVC 36B 3/C/19f22 AWG,1KV 18 0.2 1% OVER 50%

( lVC36C 3/C#19I22 AWG,1KV 18 0.2 1% DVER 50%

Page1
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,

>

4 IVC 36D 3fCJ1W22 AWE,1KV 18 0.2 1% DVER 50%
\ IVC 36P 3/CJ1Sl22 AWE.1KV 18 0.2 1% DVER 50%

IVC 36Q 3fCJ19122 AWE.1KV 18 0.2 1% DVER 50%
IVC 5oB 3fCJ1922 AWE,1KV 18 0.2 1% DVER 50%
IVC 50C 3|CJ1522 AWE,1KV 18 0.2 1% OVER 50%
IVC 51B 3fCJ1922 AWE.1KV 18 0.2 1% OVER 50%

'

IVC 5IC 3fCJ1tl22AE1KV 18 0.2 1% OVER 50%
IVC 51D 3fCJ1522 AWE.1KV 18 0.2 1% OVER 50%
IVC 51E 3fCJ19122 AWE,1KV 18 0.2 1% 0VER 50% *

IVC 56B 3fCJ1Sl22 AWE,1KV 18 0.2 1% DVER50%
IVC 56C alCJ1422 AWE,1XV 18 0.2 1% OVER 50% I
IVC 56D 3lCJ1822 AWE 1KV 18 0.2 1% OVER 50% |
1VD02A 3|C#4l0 AWE,1KV 175 120.0 89% sEE NOTE 3 !

IVD05A 3fCJ1W22 AWE.1KV 18 8.5 41% DVER50% 1

1VD10A 3ICJ1522 AWE.1KV 18 0.2 1% OVER 50%
iVDIOB 3/CJ1922 AWE,1KV 18 0.2 15 OVER 50%
iVD10C 3/CJ1W22 AWE,1KV 18 0.2 1% OVER 50%
1VDIOD 3/CJ1822 AWE,1KV 18 0.0 0% OVER 50%
iVG38A 3/CJ19122 AWE 1KV 18 7.0 44 % OVER 50%
iVG40A alC/1322 AWE,1KV 18 7.0 44% OVER 50%

1VQ05A 3/CJ1W22 AWE,1NV 18 1.7 11% OVER 50%

IVQl4A 3/CJ1W22 AWE,1KV 18 2.4 15 % - 0VER 50%

( Note 1) ne project unpacities are based on all conductors of a 3/C cable being
energized, but ICM09E is wy' g a 120V 1$ circuit so only two conductors aree
enerE zed. From eactian 2.5 of ICEA P-54 440, when only two conductors artl

, energhed the allowable ampacity would be increased by V(3/2) or 1.224, or'from
32 to 39 amps. Dus the cable is only loaded to 56.4% of allowable and could
accept up to a 43.6% darste with out being affected.

Note 2) Cable ampacities are only a concern with continuously loaded cables.
1DG29A and IDG30A are only energized intermittently since they feed the air
compressor motors for the Div 2 DG sir start skid.' nese motors are only run to
bring the air tanks up to their normal operating pressure. Hertfore these cables
are not impacted by'derating. -

Note 3) ne project ampacity is based on a two inch depth of fill in the trays. In i
~ firt zone CB-le, cable 1VD02A passes through three tray routing points which '

are wrapped in nenno-Ing. Based on the greatest depth of fill in its wrapped
routing points in CB-le, the ampacity of IVD02A (a 3/C,4/0 cable) could be

.

. lacreased to 185 amps. (Per S&L calc ES1150-3, heat intensi.ty (HI) for depth of .

fill (DOF) from 1.5-1.99 inches is 6.91 x (DOF) to -1.299 power.) Hus cable
1VD02A is loaded to only 65% of its capability and could accept up to a 35%
derate without being affected. Additional cables can only be installed through the

; design process which would include analysis of the tray.thennal ampacity prior
,

( to design approval. 4

|

|

~
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EVALUATION of Function for BOP Cable 1VD07D..

k
'

'

His non-divisional cable carries a trip signal from the CO2 panels on 737 Control
building to the main control room for the DG room vent fans (1VD01CA, B,C). De -

USAR lis.t of safe shutdown cables includes IVD07D. Fire damage could short the
conductors and lock in the CO2 dump signal input. This evaluation reviews the impact
of such a condition and its effect on the ability to bring the plant to safe shutdown.

.

Scenario 1. Fan not running (Fan A [Div 1] discussed, fan B [Div2] logic similar)
The trip signal attempts to produce two trip signals, through relays 1UAY-VD507C
and 1KY- VD092A and B. The 507C signal is blocked by contacts of the sealed-in

~

relay 1UAY-VD507D. He signal from VD092A is sent to the breaker trip coil but
since the breaker is not closed nothing happens. VD092B times out in 3 seconds.

, After timing out, the VD092A signal is blocked by an open contact of VD092B. The
sealed in .VD507D relay blocks auto-start of the fan, but manual start (via MCR
handswitch)is possible.

.

Scenario 2. Fan running. DG not running
The VD507C trip signal is blocked as in scenario 1 s'oove.. De contact of VD092A |
will trip the motor breaker. After VD092B times out, the fan auto-start will be !
blocked, but manual start will be possible.

' Scenario 3. Fan and DG running
,

De contacts of VD092A and B will work as in 2 above. The VD507C trip signal is
not blocked and will also trip the fan motor breaker (relay race between .these contacts
is of no consequence). After trip, the fan breaker "b" contact closes and VD507D is
picked up and sealed-in by the locked in CO2-dump signal (through a contact of
IUAY-VD507B). This removes and blocks the 507C trip sipal. As'in 1.above,' auto-
start of the fan is blocked, but manual start will be pouible.

'

The fan breaker logics are similar except thai the remote shutdown panel can isolate
the A fan from the trip signals.

In summary, cable damage to IVD07D can trip running fans and prevent auto-start
but operators can start fans from MCR. Therefore while certain automatic actions are
impacted, the fans are not damaged and the equipment needed for safe shutdown can

~

sdll be operated. Accordingly cable 1VD07D does not need to be classified as safe l
shutdown and may be removed from the USAR list.

. i

|'

ref. E02-IVD99 sht 1,2,3, 7, 8, and 9 |,

- E02-1DG99 sht 8 , ,

Prepared by NNMv=x / P. .

~

( Reviewed by /44/4/ //#,///- g ,
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3 Enclosure 6
Pegs 1 of 2

/ Evaluation of Thermo-laged Div 2 Instrumentation Cables in
Fire Zone CB-1E Which are Listed as Safe Shutdown

Seven Division 2 instrumentation cables were IIsted as being Safe Shutdown cables in
fire zone CB-le tray wrapped in Thermo-lag. Individus1 examination indicates that this
is not accurate
.

1) Two of the cables, IDG76A and IDG76B, are routed in tray section 10116F.
However while this is one of the tray points wrapped in Thermo-lag in Ere zone CB-le,
the cables actually exit the tray before passing through the AC-line wall from the
Diesel-Gen bldg. to the Cortrol b!dg. Therefore these two cables are not in fire sone
CB-le, are not inside the hermo-lag wrapp!ng, and should be removed from the fire
sone CB-le list of cables.

2) Cable IDO78A provides an auto operation signal for the fuel oil transfer pump, but
the pump also receives start signals from the Div 2 diesel and a MCR h=ad= witch.
Merefore the operation of.the pump when needed (when the diesel engine is ruantad
is not dependent on this cable and this cable is not required for the safe shutdown of
the plant. Awe.dI gty this cable does not belong on the list of safe shutdown cables in
the USAR. By **anelan, the associated ievelindicating device should not be on the
list ofsafe shutdown equipment.

3) Cable IVD10P carries a signal that places the dampers of the Div 2 VD system into
position for purge mode operation. A fire in CB-le would not requhw purging of the Div
2 diesel bay. The diesel can operate with the dampers in purge or normal position. '

( herefore this cable is not required for the safe shutdown of the plant following a fire
In fire sone CB-le. Aeoordingly this cable does not belong on the list of safe shutdown -.

cables in the USAR. By a-+aW the handswitch associated with this cable should
not be on the list of safe shutdown equipment.

.

4) The .= -- ' '=g three cables, IDO788,,1VC91Q, and IVC 95F, provide fadie=Han to
the MCR. The DO cable p wvides level Indleadan for the Div 2 fuel ou tank. he VC
cables p.eJds pressure, flow, temperature, and humidity data on the Div 2 train of VC
for display in the MCR. None of these signals affect system operation and therefore are
not needed for the safe shutdown of the plant. Accordingly these cables do not belong
on the list of safe sh'utdown cables in the USAR. As~ above, the instruments associated
with these cables shoul not be on the list of safe shutdown =;t 2

.

his evaluation india =+a= that there are no cables in the Thermo-laged Div 2
instr = nan *=*iaa tray in Are sone CB-le which are required for safe shutdown of the
lP ant.

Based on the information e.srsd, it would appear that the initial determianHan ofs
what cables should be classified as safe shutdown was made with a very conservative

'

. edtaria. This same caa=arvative approach was utilised in the selection of the Div 1 safe
shutdown cables as we!!, so that Div 1 cables IDO77A and 1DO77B are listed in the
USAR while p.ia.='=5 the same non-essential functions as their Div 2 counterparts
(1D078A and B). Mese cables should also be removed from the USAR. SimBarty the

*

Div 3 cables (IDO79A and B) which p t these ihmetions would not be required for
safe shutdown. As with the evaluation of the Div 2 cables above, the instruments

g which are ===acI=**d with these cables are non-essential and abould also be removed
Q from the USAR 1ist ofsafe shutdown equipment if their only output is through the

cable reviewed.

. .

_ - - - -
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L34-94(11-07)6
y. 104437

k 10: Director- Licensing |
'

NFROM: 1 R t arial-v N I

@-Difector(j Q Date '

SUBJECT: Pseposed Amendment to CPS SAR.

SAR Sections Affected: Aaamadiv F Tahim 1 n-3. Tahia 4 2.3 3-1. Tahta 4 2 4 3-1. Tahia 4 2 4 5-1.

Tahia d 2 d E-2. Tahia 4.2.d.5-3 Tahia 4.2.d.5-4. T ahia 4.2.d.5-5. Tahim 4.2.4.5-R. Tahla 4.2.4.81 ?

Anama,Ew F 311.2. 4.2 d.E. A 2 2.10! " Annandiv F Finura 4.2.4.G-1. Finura 4.2.4.5-2. Finora d.2.4.5-3

.

Safety Evaluatian or Screening Form attached: J YES NO-

.

SAR Section 1.8 --;+c +1: YES d NO

If yes, L' .:;r Section 1.8 impact and affected sections.
'-

y
t

!

|
t

( i

justification of Change: saciama an M'and G in tha - .-+.=d anfatv av=8"=tian nrnvida the dat= iad ,

li...:". ::r. for ? ' :..g 6 2= En ;n r.s..:2: r.r. .-d.!== and instrumer.;a f,rsr. =nn!!r=h!= anfa ahntdnwn marticr.a

of the USAR In anmmarv two trin enhime (1DG78A.1DG7RR1 are in fact not ranted thranah firavana CB-1a'
3p g 7 g 3 W P 8 b 94-

-

and the rammininn enhine (1DD77A_1DD77R.1 DD7BAM 2072 " 1VC910.1VC9EF.1VDO7D 1VD10P1 and

their ratatad Inatruments have nn mafa ahntdnwri fw tlan.
.

Originator: 7 / f r-94-
*

Concurrence: N/A /
g Division of Responsibility

-

. .
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,
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Attachments: Affected SAR Pages ' !
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Ofapplicable)

/ cc K A Leffet, V-922 R P Bhat -
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3.3 CONTROL BUILDING
.

1

3.3.1 FIRE AREA CB-1 (FIRE ZONES CB-la THROUGH CB-li)
' 3.3.1.1 Descriotion
.

-

This fire area consists of nine fire zones (C3-la through CB-li) and is located
. in the control building at various elevations (see Figures FP-8 through FP-15).
! The description and location of the individual zones are listed in the Clinton

FPER and in Table 3.3-1 of this report.

REVISE DELETE3.3.1.2 Shutdown Analysis
3

In this area, Fire b,an CB-lh contain no safe shutdown cables or
; equipment (see Cable Tray tiptes 7 through 13) .

l
-

-
-

- -

|_ , - -

_
._

Th on1 cabl ass iated ith afe s do (1D07 ) bel gs to e Div ion 2
f I st age nk 1 el i icati s cab is s arate trom s |.

' ed ant une part, he D /ision fu oil orage nk le 1 ind ation y i
<

a 3- our re b rrier Fire rea D 2). _ -- A
'

- - - - - -- x -

Fire Zone CB-lc contains safe shutdown equipment and cables belonging to Method
1 and 2. Cables associated with each method of safe shutdown have been

!

evaluated. These cables and equipment are part of the shutdown service water, '
.

, auxiliary power, safety parameter display, and the diesel fuel oil systems.
! There are no Method 3 safe shutdown cables in this fire zone.

( ("**OtLETEi Zene. .

\ abling the Division 2 safe shutdown equipment and cables in rire l = : A h,

CB lc will not prevent achieving a safe shutdown condition uTing Method 3 |

rom the Control Room.

In order to limit the potential damage of a fire spreading to Division 1 cables
on the elevations above (i.e to Zone CB-le) from Zone CB-lc, modifications will
be made (see Subsection 3.3.1.3.1).

In Fire Zone CB-id, elevation 737 feet 0 inch, a Division 2 cable tray risers
pass.through the zone on the north wall. The nearest Method 3 safe shutdown
cables or equipment (in Fire Zone CB-le) are located over 50 feet from the
Division 2 safe shutdown cable, and the Division 1 cables will be protected by a
ceiling automatic vet-pipe sprinkler system. A fire in Zone CB-ld will not
disable Method 3 safe shutdown systems.

In Fire Zone CB-le, elevation 737 feet 0 inch (see Figure FP-loa) and above the
. intermediate roof at elevation 751 feet 0 inch (see Figure FP-11a) Division 1

and 2 electrical cables that belong to the diesel generator, diesel generator
HVAC, auxiliary power, shutdown service water, control room HVAC, a'nd the diesel
generator fuel oil systems are routed.in cable trays within a distance of less
than 20 feet (see Cable. Tray Figure 9). Also, located in this fire zone are

'

'

diesel generator building MCCs lA and IB. In order to ensure that one shutdown
method will be available, the Division ~1 and 2 cable trays will be protected as
described in Subsection 3.3.1.3.2.

(
~.

F3.3 1
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CPS-USAR Revision 5

Fire Zone CB-lh is a staliwd! tower enclosed by 1.9-hour fire rated walls and does not contain any
safety-related or safe shutdown systems. It is not mentioned in the following discussion.

Eneineerine Justification

Rated fire floors are not utilized throughout Fire Area CB-1 to separate safe shutdown systems. A
combination of partial suppression systems, partial fire detection, and firerated barriers are used to
provide an equivalent level ofprotection to Appendix R requirernents. The fire protection provided
ensures that a fire cannot propagate horizontally or vertically upward sufficiently to damage redundant
safe shutdown trains. This deviation is discussed by starting at the lowest elevation ofFire Area CB-1
and progressing upward. Because it is not likely that a fire will propagate downward since all cable
risers are sealed at floor penetrations and there is no other continuity of combustibles, that situation was
not analyzed.

Elevation 702 Feet 0 Inch - Fire Zones CB-la and CB-lb

All cable tray risers are sealed at the ceiling with a 3-hour fire r ted penetration seal.

The walls ofFire Zone CB-la are 12-inch-minimum reinforced concrete. The west wall and the south
corridor wall, common to Fire Areas D-1, D-2, and D-3, are 3-hour fire rated. The rern' aining walls are
not fire rated. The ceiling (the floor of elevation 762 feet 0 inch) is 12-inch-minimum reinforced*

4

concrete and is 3-hour fire rated. Manual hose stations and portable extinguishers are provided
( throughout this zone. Fire Zone CB-la has.a low fire loading. I'

The wa!!s ofFire-Zone CB-Ib are at least 12-inch reinforced concrete or 11-5/8-inch solid concrete
block or 7-5/8 * ch hollow concrete block. The north and west walls are 3-hour fire rated. The ceilingm

is at least 12-inch reinforced concrete and is not fire rated. Manual hose stations and portable
extinguishers are provided throughout this zone. Fire Zone CB-lb has a low fire loadi

|/ -- RKn5Ep If a fire wme to start at elevation 702 feet 0 i(ch, d]: ;?'s Ee shutdown eauipmew l1de =.d e_

'f affectedJ a sm m[e .

hori tall ara" fr r dan n

..

ble co is as ated th th ivis' 2 fu pot e
o a

in
4

'si id oil rue k1 indi 'oni re
4

D-2hy a aour _lBecause'
' of the low fire ladng in Fire Zone CB-la, it is not credible that a fire started in this zone will' propagate. |4

_

A fire starting in Fire Zone CB-lb would be prevented from spreading upward because of the sealing of
.

'

the cable risers at the ceiling and the substantial construction of the ceiling.)

Elevation 719 Feet 0 Inch - Fire Zone CB-le
i I

I

All cable tray risers have 3-hour fire rated pg.esnilon seals installed in de floor and ceigng.4C ~

\ -
_

- 1% Y,no ca-la cs-)b, e..s1 no . safe sWem ADD
L

& or e&pneh
i +,

.
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TABLE 4.2.3.3-1

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.

1 Xi75D. 39108r __n-R - Y1 F - lDG01EA - DELET61DG75C 19108C D-8 K1E 1DG01KA

G m. . .. . " ?' " '"if ' " 1"OCTA.y....

h uv v w . . < s v# . w w. ._ .. m.. _ _ _. _ . ~ . .

AvuuSH' 1910BC U-8 - - T(13
- 1.H5-vuo70*

IVD78A 19108C D-8 K1E 1TE-VD007
1VD78A C91257 D-8 K1E ITE-VD007
IVD01A C92109 D-8 PIE IVD01CA
1DG31A C92118 D-8 P2E 1DG01KB
1DG31B C92120 D-8 P2E 1DG01KB
IVD01E C92124 D-8 C1E 1KY-VD080*
IVD04E C92124 D-8 C1E 1PDS-VD030
1VD18B C92124 D-8 C1E 1 TIT-VD007*
IVD75A C92137 D-8 K1E 1TE-VD001,1 TIC-VD001
1VD75C C92144 D-8 K1E ITIC-VD001*

.

(
'

.

.
-

.

.

.

.

.

.

.

\ .

*
.

.

.
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CPS-USAR Revision 5

Elevation 702 Feet 0 Inch - Fire Zones CB-la and CB-Ib

All cable tray risers are sealed at the ceiling with a 3-hour fire rated penetration seal.
-i

The walls ofFire Zone CB-la are 12-inch-minimum reinforced concrete. The west wall and the south
corridor wall, common to Fire Areas D-1, D-2, and D-3, are 3-hour fire rated. The remaining walls are
not fire rated. The ceiling (the floor ofelevation 762 feet 0 inch)is 12-inch-minimum reinforced
concrete and is 3-hour fire rated. Manual hose stations and portable extinguishers are provided
throughout this zone. Fire Zone CB-la has a low fire loading. !

The walls ofFire Zone CB-lb are at least 12-inch reinforced concrete,11-5/8-inch solid concrete block~

or 7-5/8-inch hollow concrete block. The north and west wa!Is are 3-hour fire rated. The ceiling is at
least 12-inch reinforced concrete and is not fire rated. Manual hose stations and portable extinguishers
are provided throughout this zone. Fire Zone CB-Ib has an approximately uniform low fire loading.|

__

r ie RWIIf would
start at elevation 702_ feet 0 irich, S c..,.,7, safe s];1giown equip % men 10 :::!j b

_

r* If a fire

/(
'

| s e ut r(in uit) atTs ciate with t e DiW ~ nl I oil oriigpt> 1 ind' tio " -la se eis h onta sep ed its nd coude !f i_ ion el sto' tan vel * dientin inFir ea -2 hv -hou re rtianecause- '
_,

1 - %fthe negagime fire loadmg in Fire Zone CB-la, it is not creaible that aTfire started in this zone will
h I

propagate upward. A fire starting in Fire Zone CB-lb would be preven'ted from spreading upward /!.' '

b="M of the sealing of the cable risers at the ceiling and the substantial construction of the ceiling.

Elevation 719 Feet 0 fach - Fire Zone CB-Ic

All cable tray risers have 3-hour fire rated penetration seals installed in the floor and ceiling.

This zone is a general access area and a heating, ventilation, and air-conditioning equipment area. Also,|
the standby gas treatment Systems A and B are located in the zone. The fire load in Fire Zone CB-Ic is1

low.
{

*

The walls ofFire Zone CB-lc are 36-inch reinforced concrete,15-5/8-inch solid concrete block, or
ll-5/8-inch hollow concrete block. The north and west walls are 3-hour fire rated, and the remaining
walls are not fire rated. The ceiling is 20-inch reinferced concrete and is 3-hour fire rated fromF

| 4 columns / rows AC-AE and 124-130. The remainder of the ceiling is urirated. There are four stairways'

I'

in this zone: two are open and two are enclosed in 1.9-hour fire rated walls. There are two elevators

f .provided in this zone. enclosed in 1.9-hour fire rated wall. Area fire detection and manual hose stations and extinguishers aref
I

If a fire were to start in Fire Zone CB-Ic, Method I and 2 safe shutdown systems could be affected (see
t

Table 4.2.4.5-1 and Figures 4.2.4.5-1). Division 1/ Method 3 safe shutdown systems would be free of
damage. As a result of the low fire loading, it is unlikely that a fire ivill propagate up to elevation 737j feet 0 inch.

- - ,
, 1 -

Y
Viet Zones CB-la and 98-16 conhin no safe .rk%9dobles ar- N;Pwed.-m w w w

'. F4.2-% h-
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(; TABLE 4.2.4.3-1

'
_

CABLE No. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
. . .. . . .... ... . . . . ... .. . .. . .. ...

1DG75C 19108C. D-8 K1E 1DG01KA'
1rG75.D _ 191oaC _ D-B _ _ E1E _ _ _1 M01EA__

IG na' ' n i;; c 'r ;" -
';C.;" ' ' 2%;frA' 0%:C~~2 1^ ^;2 ,C," . ": . . - ik: C'1. ..

Ivuo9H 791vau- 7 58 ~ K;.z- ' '.u15-VDO i u =
IVD78A 19108C D-8 K1E ITE-VD007
IVD78A C91257 ,D-8 K1E. 1TE-VD007
IVD01A C92109 D-8 PIE IVD01CA
1DG31A C92118 D-8 P2E 1DG01RB
1DG31B C92120 D-8 P2E IDG01KB
IVD01E C92124 D-8 C1E 1KY-VD080*
IVD04E C92124 D-8 C1E 1PDS-VD030
IVD18B C92124 D-8 C1E 1 TIT-VDOO7*
IVD75A C92137 D-8 K1E 1TE-VD,001,1 TIC-VD001
1VD75C C92144 D-8 K1E 1 TIC-VD001*
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1 TABLE 4.2.4.5-1*

,

;

{ CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP. -

4

! 1AP29B 1066D CB-1c P2E 1AP09EB
1AP34N 1066D CB-1c P2E OVC13CB,1AP12E4

1AP34V 1066D CB-1c P2E OVC13CB,1AP12E

; 1AP34W 1066D CB-1c P2E OVC13CB,1AP12E
1&P36E 1066D CB-1c P2E 1AP61E! -

! 1DG21J 1066D CB-1c P2E 1DG01KB,1DOO1PB

| 1RP02C 1066D CB-1c P2R 1C71-S001B
! IVD02A 1066D CB-1c P2E IVD01CB

1VD10A 1066D CB-1c P2E 1TZ-VD002A,1VD01YB

| IVD10B 1066D CB-1c P2E 1TZ-VD002B,1VD02YB )
'

! IVD10C 1066D CB-1c P2E ITZ-VD002C
| IVD10D 1066D CB-1c P2E 1FZ-VD005,1V12YB

{ 1RI19C 1066E CB-1c C2E 1E51-F004,1E51-F025

| IVD10J 1066E CB-ic C2E 1TZ-VD002C .

1 - IVD10K 1065E CB-1c C2E 1FZ-VD005,1VD12YB <

$ 1AP37J 10R27 CB-1c P2E CAP 57E
I 1AP37D 10R27 CB-1c P2E 0AP25E,0AP57E
! 1AP37H 10R27 CB-1c P2E OAP25E

ICM07L 10R28 CB-1c C2E 1TE-CM006.1TE-CM012*
1CM07L 10R30 CB-1c C2E 1TE-CM006.1TE-CM012*

[ 1RI19C 10R30 CB-1c C2E 1E51-F004.1351-F025
IVD10J 10R30 CB-1c C2E. ~1TZ-VD002C -

-

1VD10K 10R30 CB-1c' C2E 1FZ-VD005.1VD12YB*

1AP29B 10R31 CB-1c P2E 1AP09EB
1AP34N 10R31 CB-1c P2E OVC13CB,1AP12E ,

IAP34V 10R31 CB-1c P2E 0VC13CB,1AP12E
1AP34W 10R31 CB-1c. P2E OVC13CB,1AP12E
1AP36E 10R31 CB-1c P2E 1AP61E -

1&P37D 10R31 CB-1c P2E OAP25E,0AP57E-

1AP37H 10R31 CB-1c P2E OAP25E
1DG21J 10R31 CB-1c P2E' 1DG01KB,1DOO1PB
1RP02C 10R31 CB-1c P2R' 1VD01CB
IVD02A 10R31 CB-1c P2B 1TZ-VD002A,1VD01YB
.1VD10A. 10R31 CB-1c P2E 1TZ-VD002B,1VD02YB
IVD10B 10R31 CB-1c P2E ITZ-VD002C
1VD10C 10R31 CB-1c P2E 1FZ-VD005,1VD12YB

_1YD101 10R31__ _CB-Ec _ P2E_ 1LT-DOO12 _
' "^7 C ' C"10T 'O , J '"C " I.T O^"1T'

.
~.
10^700 00710 CO 1; ."C 1 7 ^^012 -

*

jg;_ '_ ' - 1 3 ' s ,'_^ .

,

DELETE
: -

.

.

(
'

.

.
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CPS-USAR
f

TABLE 4.2.4.5-2 (Cont'd)*

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
. .....

~

IVC 56E 10R61- CB-le C2E OVC39YB
1VC56N 10R61 CB-le C2E OVC39YB
IVD18D 10R61 CB-le C2E 1 TIT-VDOO8*
IVX28N 10R61 CB-le C2E ISX193B
1VC91L _ 20R62- _ CB-le_ _K2E_ _ _OTE-3C138,QVC17YB
*: 'OL %.D C M :: i K L T C C" |LCR7 y
:VC9DJ ;.0D2 ' CB-1F - Ms - lPDT-VC:.2 J.K* !

:Mc95E f1nR62 _ C B '. a _ i(21L _ _ OP yf -VC121B*

C :: K " ? 2 % T T W T; D ' S L T CDT-VC']'
: .AP.T6A- 10R63~ ~ 'CB-;.e TIE - ~ IdPo u r - --

1AP36N 10R63 CB-le PIE 0AP24E DELETE1DG09A 10R63 CB-le P1E 1DG06SA
1DG10A' 10R63 CB-le P1E IDG06SA
1DOO1A 10R63 CB-le PIE 1DOO1PA
ISX26A 10R63 CB-le PIE 1SX019A
1SX30A 10R63 CB-le PIE ISX063A
1SX39A 10R63 CB-le PIE 1SX017A
1VD04A 10R63 CB-le PIE IVD02CA
1DG01G 10R64 CB-le C1E 1DG01KA,1DOO1PA*
1DG04A 10R64 CB-le C1E 1DG01KA.

( 1DG05A 10R64 CB-le C1E 1DG01KA
- 1DG09B 10R64 CB-le CIE 1DG06SA

1DG10B 10R64 CB-le C1E 1DG06SA
1DG11K 10R64 CB-le C1E 1DG01KA
1DOO1C 10R64 CB-le' C1E ~1DOO1PA
1DOO1H 10R64 CB-le C1E 1DOO1PA

,

1SX26B 10R64 CB-le CIE ISX019A
1SX30B 10R64 CB-le C1E ISXO63A
ISX30E 10R64 CB-le C1E 1SXO63A
ISX39B 10R64 CB-le C1E ISX017A
1SX39C 10R64 CB-le C1E ISX017A
1VD01J '10R64 CB-le C1E IVD01CA
IVD04E 10R64 CB-le .C1E 1PDS-VD030
1VDO,4.F 10R64 CB-le C1E IVD02CA
1AP34L 10R65 CB-le PIE 0AP05E,0VC1'3CA,1AP11
1AP34T 10R65 CB-le PIE 0AP05E,1AP11E
1RP01C 10R65 CB-le P1R 1C71-S001A

,

1RP01H 10R65 CB-le P1R 1C71-S001A
1SX26A 10R65 CB-le PIE 1SX019A 1

-

1SX39A '10R65 CB-le PIE 1SX017A . i
~

IVC 20B 10R65 CB-le PIE OVC14YA

'
'

1VC20C 10R65 CB-le PIE OVC13YA -

IVC 20D 10R65' CB-le PIE OVC12YA
IVC 21B 10R65 CB-le .P1E OVC30YA
IVC 21C 10R65 CB-le PIE OVC33YA

. IVC 21D 10R65 CB-le PIE OVC36YA
! IVC 22B 10R65 CB-le. P1E OVC17YA

IVC 22C 10R65 CB-le PIE OVC16YA
1VC22D 10R65 CB-le PIE OVC15YA

F4.2-135

- - _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ - _ __ - . . - _ . -



_ _ . _ _ . . _ . - . _ . _ . _ _ . . _ . _ . . _ . _ _ _ _ _ _ _ _ _ _ __

.

CPS-USAR

{ TABLE 4.2.4.5-2 (Cont'd)

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
.. ...... . .

. .. ,

IVC 22F 10R65 CB-le PIE OVC18YA ;

IVC 48B 10R65' CB-le PIE OVC21YA *!
IVC 48C 10R65 CB-le PIE OVC24YA

-

IVC 48D 10R65 CB-le PIE- .OVC27YA
IVC 55B 10R65 CB-le P1E OFZ-VC003G,OVC39YA
1CC05B 10R66 CB-le C1E ISX012A,1SXO62A
1DG01C 10R66 CB-le C1E 1DG01KA
1DG01K 10R66 CB-le CIE 1DG01KA
1DG11T 10R66 CB-le C1E 1DG01KA
1DOO1C 10R66 CB-le C1E 1DOO1PA
1RI13F .10R66 CB-le C1E 1E51-F068
ISX25E 10R66 CB-le C1E ISXO73A
ISX26B 10R66 CB-le C1E ISX019A
1SX39B 10R66 CB-le C1E ISX017A
1SX39C 10R66 CB-le C1E 1SX017A
1VC20E 10R66 CB-le C1E OVC14YA
1VC210 10R66 CB-le C1E OVC30YA
IVC 21P 10R66 CB-le C1E OVC33YA
IVC 21Q 10R66 CB-le C1E OVC36YA
1VC21R 10R66 CB-le C1E OVC14YA*

I.-
IVC 22E 10R66 CB-le C1E OVC15YA*
ivc 48N 10R66 CB'-le C1E OVC21TA-,

IVC 480 10R66 CB-le C1E , " OVC24YA
IVC 48P 10R66 CB-le C1E OVC27YA
IVC 49M 10R66 CB-le C1E OVC39YA

j IVC 55E 10R66 QB-le CIE OVC39YA '

i IVC 55N 10R66 CB-le C1E 'OVC39YA
1VC550 10R66 CB-le C1E OVC39YA .

IVC 55P 10R66 CB-le C1E OVC39YA
1VD01E 10R66 CB-le C1E 1KY-VD080*
IVD09J 10R66 CB-le - C1E 1TZ-VD001C,1VD03YA +

1VD18B 10R66 CB-le C1E ITIT-VD007*
intnm _1 rR6fL _ _CB-le_ _ C1FL _TO73A --

i M ?''.T ' T T . T ' O T f " 7.13 ' ' ' ',0501"A,f00t i M
^"^? t . ;^U 7 . '"- R 112 , , 11.~ W }i, , ,4
1APJ6N m on -'CB-Ie " P W - 7AP74 r ~ ~

IVC 20B 10R68 CB-le PIE OVC14YA
g({{IVC 20C 10R68 CB-le PIE OVC13YA

IVC 20D 10R68 CB-le P1E OVC12YA
IVC 21B 10R68 CB-le PIE OVC30YA
IVC 21C 10R68 CB-le PIE OVC33'YA
IVC 21D 10R68 CB-le -PIE OVC36YA - -

IVC 22B 10R68 CB-le PIE OVC17YA*

IVC 22C 10R68 CB-le PIE OVC16YA-
IVC 22D 10R68 CB-le PIE OVC15YA
IVC 22F 10R68 CB-le P1E OVC18YA

j IVC 48B 10R68 CB-le P1E OVC21YA
1VC48C 10R68 CB-le P1E OVC24YA
IVC 48D 10R68 CB-le PIE OVC27YA

F4.2-136
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| CPS-USAR<

(! TABLE 4.2.4.5-3*

J

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
- - - -

) 1DG01M 10110A CB-le PIE 1DG01KA,1DOO1PA*
1DG01N 10110A CB-le PIE 1DG01KA,1DOO1PA*'

1DG01P 10110A CB-le PIE 1DG01KA,1DOO1PA*
1DG09A 10110A CB-le PIE 1DG065A
1DG10A 10110A CB-le - PIE 1DG065A
1DOO1A 10110A CB-le PIE 1DOO1PA>

1SX30A 10110A CB-le PIE 1SX063A
1VD01A 10110A CB-le PIE IVD01CA-

,

1VDO4A 10110A CB-le PIE IVD02CA4

'

1VD09A 10110A CB-la PIE 1TZ-VD001A
1VD09B 10110A CB-le PIE 1TZ-VD001B,1VD02YA
1VD09D 10110A CB-le PIE 1FZ-VD004,1VD12YA
1AP20K 10110B CB-le C1E 1AP07EK,1DG01KA
1AP20M 1010:'?B CB-le C1E 1AP07EK,1DG01KA
1AP22J 10110B - CB-le C1E 1AP07EH,1DG01KA
1AP22K 10110B CB-le C1E 1AP07EH,1DG01KA
1DG01C 10110B CB-le C1E 1DG01KA
1DG01D 10110B CB-le CIE IDG01KA
1DG01G 10110B CB-le C1E -1DG01KA,1DOO1PA*
1DG01J 10110B CB-le C1E 1DG01KA
1DG01K 10110B CB-le C1E 1DG01KA

(- 1DG01Q* 10110B CB-le C1E 1DG01KA-

1DG01R 10110B CB-le C1E 1DG01KA,1SX01PA
1DG01S 10110B CB-le C1E 1DG01KA
1DG04A 10110B CB-le C1E IDG01KA ;,

1DG05A 10110B CB-le C1E 1DG01KA i
1DG09B .10110B CB-le C1E 1DG06SA I

|1DG10B 10110B CB-le C1E 1DG06SA
1DG11C 10110B CB-le CIE 1DG01XA
1DG11D 10110B CB-le C1E 1DGO'1KA
1DG11E 10110B CB-le CIE 1DG01KA
1DG11F 10110B CB-le C1E 1DG01KA
1nc11n_. 1D110B___ __ rn-1 _ _ c1y _ 1 n a n 1 irr _ _ _ _

* [ [O)?fl 1^11 E'_ ] l OL Q V lE ] 1'lO Tl 17061D ]',
.

_ _ _ _ _ _ _ __ _ __

_ vay_sr--

% DELETG
.

O

e

..

.

-
.
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' CPS-USAR -

2 TABLE 4.2.4.5-3
s

CABLE'NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
'

-. ____.............

1DG11S 10110B CB-le C1E 1DG01KA
1DG11T 10110B CB-le C1E 1DG01KA
ISX30B 10110B CB-le CIE 1SXO63A
IVD01E . 10110B CB-le C1E 1KY-VD080*
1VD04E 10110B CB-le C1E 1PDS-VD030
IVD09K 10110B CB-le C1E 1FZ-VD004,1VD12YA
avm nn __1011oR - - CR-le__ c' R _ _ 1 TIT-JD0117 *_ __

y , e m nw , u x,nT-- 1 n w_, y ,, - t, , vr,w ,w' 1,,1,v~r

Y,11, .|| :::::: :: :: G;; ::L ':1''' :'' '.' ' '-
_

T Xiz1J '' 1011TD- - CB-I C 72Y ' = ' IDGU1KB,7DU01PB
1DG29A 10116D CB-le P2E IDG06SB
1DG30A 10116D CB-le P2E 1DG06SB
1DOO2A 10116D CB-le P2E 1DOO1PB $gQT6
ISX31A 10116D CB-le P2E ISXO63B
IVD02A 10116D CB-le P2E IVD01CB
1VD05A 10116D CB-le P2E IVD02CB
IVD10A 10116D CB-le P2E 1TZ-VD002A,1VD01YB
IVD10B 10116D CB-le P2E. 1TZ-VD002B,1VD02YB
IVD10C 10116D CB-le P2E 1TZ-VD002C

, IVD10D 10116D CB-le P2E 1FZ-VD005,1VD12YB
~

( 2AP2iK 10116E CB-le C2E 1APQ9EA,1DG01KB
1AP21L 10116E~ CB-le C2E 1AP'09EA,1DG01KB ,

l

1AP23L 10116E CB-le C2E 1AP09EC,1DG01KB
1AP23M 10116E CB-le C2E 1AP09EC,1DG01KB
1DG21K 10116E CB-le. C2E 1DG01KB '

1DG21B 10116E CB-le C2E 1DG01KB
1DG21C 10116E CB-le C2E 1DG01KB
1DG21D 10116E CB-le C2E 1DG01KB,1DOO1PB
1DG21F 10116E CB-le C2E 1DG01KB
1DG21K 10116E CB-le C2E ISXO1PB
1DG21L 10116E CB-le C2E 1DG01KB
1DG21M 10116E CB-le C2E 1DG01KB,1SX01PB

*

. d'

i .

F4.2-140

__
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CPS-USAR
| TABLE 4.2.4.5-3
s

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
i

==-------========================================================
1DG24A 10116E CB-le C2E 1DG01KB
1DG25A 10116E CB-le C2E IDG01KB I

1DG29B 10116E CB-le C2E 1DG06SB
1DG30B 10116E CB-le C2E IDG06SB

*1DG31C 10116E CB-le C2E 1DG01KB
1DG31D 10116E CB-le C2E 1DG01KB
1DG31E 10116E CB-le C2E 1DG01KB |
1DG31F 10116E CB-le C2E 1DG01KB '

1DG31R 10116E CB-le C2E 1DG01KB
1DG31S 10116E CB-le C2E 1DG01KB
1DG31T 10116E CB-le C2E 1DG01KB
1SX31B 10116E CB-le C2E 1SXO63B
IVD02E 10116E CB-le C2E , 1KY-VD081*
IVD05E 10116E CB-le C2E' 1PDS-VD031
IVD10J 10116E CB-le C2E 1TZ-VD002C

,IVD10K 10116E CB-la L2 1FZ-VD005,1VD12YB l1ir m a n ;.0116E CM-- J a _C2.E __ - 1 TIT-Vnon8*__

|10370A ' .0" 10 T ' O 1;' -!2 r ' 40 ZE
' N

.100700 101107 00-10 - K0 E 1DC01MB
- 10070A .10110T 00 1; 525 1D00199

1DG700 101107 CO le ";0 iLT 00012
.( _rf ir : :lig ^^92 - 7 "." 'J:10 7 , l'JO O 2 Y a

' TAP 34T :.nela CB-le 31E - OVC13CA , ..AP11rz ~

1AP34T 10121A CB-le PIE CAP 05E,1AP11E
1AP36A 10121A CB-le PIE 1AP60E
1DG01M 10121A CB-le PIE 1DG01KA,1DOO1PA*
1DG01N 10121A CB-le' PIE 1DG01KA,1DOO1PA*
1DG01P 10121A CB-le PIE 1DG01KA,1DOO1PA*
1RP01C 10121A CB-le 'P1E 1C71-S001A
1VD01A 10121A CB-le PIE IVD01CA
IVD09A 10121A CB-le PIE - 1TZ-VD001A,~ 1VD01YA
1VD09B 10121A CB-le PIE 1TZ-VD001B,1VD02YA
1VD09C 10121A CB-le PIE 1TZ-VD001C,1VD03YA

DELETE. -
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j ( CPS-USAR
j TABLE 4.2.4.5-3
/ .

I CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
- - - - - _ . -_ . . . . . - - - - - - - .......; . . . . . - - - - -

| C-ahl:i:55 : : :~2=: m :L:::=3E:C)*
-

i IVC 95D- ITR62' ' ~ CBale- ' ;UE '' ' ~ OT 7FVU171A
'

1Uc9MR _111R62 _ _ _ CB-2s __ K9R _ _ _ORDT-V.Cl21B*_

| O-$CI:: MCS: T : ICE LI A | : NC 1G:1|
j B FJbA 10R53 - us .E r.LL " '1IPtivs- - -

; 1AP36N 10R63 CB-le P1E CAP 24E

i 1DG09A 10R63 CB-le PIE 1DG06SA
g[[| 1DG10A 10R63 CB-le PIE 1DG06SA

1DOO1A 10R63 CB-le PIE 1DOO1PA>

i 1SX26A 10R63 CB-le PIE 1SX019A
! 1SX30A 10R63 CB-le PIE 1SXO63A
! 1SX39A 10R63 CB-le PIE ISX017A
! IVD04A 10R63 CB-le 'P1E IVD02CA
! 1DG01G 10R64 CB-le, C1E 1DG01KA,1DOO1PA*

| 1DG04A 10R64 CB-le C1E 1DG01KA
! 1DG05A 10R64 CB-le C1E 1DG01KA

1DG09B 10R64 CB-le C1E IDG06SA
.1DG10B 10R64 .CB-le C1E 1DG06SA
1DG11K 10R64 CB-le C1E '1DG01KA
10001C 10R64 CB-la CIE 1DOO1PA

( .1DOO1H 10R64 CB-le C1E 1DOO1PA -

.ISX26B 10R64 CB-le C1E ISX019A- .

1SX30B 10R64 CB-le C1E 1SX063A
1SX30E 10R64 CB-le C1E ISXO63A
ISX39B 10R64 CB-le C1E ISX017A ,

1SX39C 10R64 CB-le C1E ISX017A
1VD01J 10R64 CB-le C1E IVD01CA
IVD04E 10R64 CB-le C1E 1PDS-VD030
1VD04F 10R64 CB-le C1E IVD02CA

- 1AP34L 10R65 CB-le PIE 0AP05E,.0AP05P
1AP11

1AP34T 10R65 CB-le PIE OAP05E,1AP11E
1RP01C 10R65 CB-le P1R 1C71-S001A
1RP01H 10R65 CB-le P1R 1C71-S001A
IVC 33B 10R65 CB-le PIE OVCO3YA
1VC33X 10R65 CB-le PIE OVC115YB
1VC49C 10R65 CB-le PIE OVC01YA
IVC 55D 10R65 CB-le PIE OVCO8YA

-

.

e-

.

.
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CPS-USAR,

TABLE 4.2.4.5-3

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.

IVC 48P 10R66 CB-le C1E OVC27YA
IVC 49M 10R66 CB-le C1E OVC39YA
IVC 55E 10R66 CB-le C1E OVC39YA
1VC55N 10R66 CB-le CIE OVC39YA
1VC550 10R66 CB-le C1E OVC39YA
IVC 55P 10R66 CB-le C1E OVC39YA
1VD01E 10R66 CB-le C1E 1KY-VD080*
IVD09J 10R66 CB-le C1E 1TZ-VD001C,1VD03YA
Jvn1RB_ 30D66 _ _ _ l a-la-- c1E _ _ 1 TIT-Uno117*
_*''''' T ' l'O."l ? ' " " ' C3 R " I'1::' '103 O!".T,1DC 71 f.'."

.

C" Mm K"m ,1L"i0^ 01J , , ,~ 9 "^~' 70 ;0307_ m
- 'CIF:.e F 'E ' - V KFZ41,

..m mm

1AP36T lu m - - --
-

IVC 20B 10R68 CB-le P1E OVC14YA
1VC20C 10R68 CB-le PIE OVC13YA DELETf1VC20D 10R68 CB-le PIE OVC12YA
IVC 21B 10R68 CB-le PIE OVC30YA
IVC 21C 10R68 CB-le PIE OVC33YA
1VC21D 10R68 CB-le P1E OVC36YA
IVC 22B 10R68 CB-le PIE OVC17YA
1VC22C 10R68 CB-le PIE OVC16YA
IVC 22D 10R68 CB-le PIE OVC15YA

(;- IVC 22F 10R68 CB-le PIE OVC18YA
10'R68 CB-le PIE OVC21YAIVC 48B -

IVC 48C 10R68 CB-le PIE OVC24YA
IVC 48D 10R68 CB-le P1E OVC27YA ,

IVC 55B 10R68 CB-le PIE OFZ-VC003G,0VC39YA
1VC20E 10R69 CB-le C1E OVC14YA
1VC21G 10R69 CB-le C1'E OVC30YA,33YA,36YA
1VC210 10R69 CB-le C1E OVC30YA .

IVC 21P 10R69 CB-le C1E OVC33YA
IVC 21Q 10R69 CB-le C1E OVC36YA
1VC21R 10R69 CB-le C1E OVC14YA*
IVC 22E 10R69 CB-le C1E OVC15YA*

. IVC 33B 10R69 CB-le. PIE OVCO3YA
IVC 33X 10R69 CB-le PIE OVC115YB
IVC 49C 10R69 CB-le PIE OVC01YA -

, IVC 33P 10R69 CB-le, C1E OVC03YA,0VC115YB
.

1VC33U 10R69 CB-le C1E OVC03YA,0VC115YB
IVC 33V ' 10R69 CB-le' C1E OVC03YA,OVC115YB
IVC 34R 10R69 CB-le C1E OVCO3YA,OVC115YB
IVC 49D 10R69 .CB-le C1E OVC01YA
IVC 49K 10R69 CB-le C1E OVC01YA

'
~ .

. IVC 49L 10R69 CB-le CIE OVC01YA

.

(- .

.
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CPS-USAR _

TABLE 4.2.4.5-4.,
'.
s

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
- - - - - - - ------

IVC 09J 10R124 CB-1F C1E OVC13CA,1SX019A
IVC 21G .10R124 CB-1F C1E OVC30YA,0VC33YA,

OVC36YA
IVC 42A 10R124 CB-1F C1E OHS-VC007,0VC08PA'

IVC 42B 10R124
^

CB-1F C1E' OVCO3CA,0VC21YA,
OVC24YA*'

-

IVC 42C 10R124 CB-1F C1E OVC39YA
IVC 42D 10R124 CB-1F C1E OHS-VC003B,0VC21YA*
IVC 42F 10R124 CB-1F C1E OHS-VC003A,

# OZL-VC003AA
1VC43E 10R124 CB-1F C1E OVC30YA,OVC33YA,

OVC36YA.
,

1VC48E 10R1.24 CB-1F C1E OVC21YA,0VC24YA,
OVC27YA

IVD01E 10R124 CB-1F C1E 1KY-VD080,

c cf " '1PDS-32D_0271 - - -^ ^ -* y ,2"v .y _ , ,, , .

1"^7 ? ?. 1.. 1 0" 1" "1" 10301.7.,'1DC'Of"X
1"^7'" . LO"112" . _ 0"_1"_ m"E . - *""' Cf^'*
1NDOOC

' mm:r - ' TBL1r "'KIU ' ' 1321-3081AT
-

1RP75C 10R125 CB-1F K1E 1B21-N078A*
IVC 81B 10R125 CB-1F K1E OTTC-VCO36,OVC15YA

[.' IVC 82G 10R125 .CB-1F K1E OPDR-VC053,
OTTC-VCO37*-

_1YC9 5_C_ 1QR12 L _ _ lB-1F_ _ ri r _ _ _ opny-VILO2L
~ '4 h s, now,w 1 w nm ,=, - - m v. s - -1 - - vgv

, ;;,I'; G'JG ', X __7 ' C IG'CI, , )
ILD2TC " 10IIT7 ' ~ - Un .LT " Mr., - ' '1E51 'FU63,TE51-F07 6
ILD26F 10R137 CB-1F K2E 1E51-F063,1E51-F076
1LD26G 10R137 CB-1F K2E 1E51-F063,1E51-F076
ILD28A 10R137 CB-1F K2E 1E12-F009*
ILD28B 10R137 CB 1F K2E 1E12-F009*
1LD28C 10R137 CB-1F K2E 1E12-F009*
E29 An_ m an _ rR-1 F_ _ r? R_ _ _ _1E12-FAQ9* __

170317 "1031I7 ' " "C3 1Y '"f" ' ' ' OTOS "T_50 '- \
~- z005" _10:1' ?. ;"mit m = L . ^^^! ;c101 l"

. _

1AP2IK 10R17B 7 'CT-IF- u n - DU9EK,TDUD1KB
1AP21L 10R138 CB-1F .C2E 1AP09EA,1DG01KB
1AP23L - 10R138 CB-1F C2R 1AP09EC,1DG01KB
1AP23M 10R138 CB-1F .C2E 1AP09EC,1DG01KB
1AP29Q 10R138 CB-1F C2E 1AP09EB

DELETE
.

|

/

1 -
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CPS-USAR^
( TABLE 4.2.4.5-4 '>

,

. :

CABLE No. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP. j
-- =====-- ;

IVC 45A 10R138 CB-1F C2E OVC08PB
IVC 45B 10R138 . CB-1F C2E OVCO3CB*
IVC 45F 10R138 CB-1F C2E OKY-VC103
1VC46C 10R138 CB-1F C2E 1SX076B,1SX107B |
IVC 46E 10R138 CB-1F C2E OVC39YB
IVC 46F 10R138 CB-1F C2E OVC21YB,24YB,27YB
IVC 46G 10R138 CB-1F C2E OVC30YB,33YB,36YB
1VD02E 10R138 CB-1F C2E 1KY-VD081*
IVD05B 10R138 CB-1F C2E IVD02CB
IVX28N 10R138 CB-1F C2E 1SX193B.

_1VIrto r* 10R131 _ _ _CH-1P- _ f 2F,L _ _ _ OVf 0*1CB _ _
2"^""i - .,= S ' ' ' """1? " ':'n ' - '1"^" r r '
1".m^70" ,1;"'O 0"m!" m 'I " m .:.L"' 20 0 :_m m mm ,

-1IDT.6T 20R5U - - - CH-IF- xzz- - ! sol-700J,1E5I-F07.6
ILD26F 10R50 CB-1F K2E 1E51-F063,1E51-F076
1LD26G 10R50 CB-1F K2E 1E51-F063,1E51-F076

( -1LD28A 10R50 CB-1F K2E 1E12-F009,
. '1E12-F037B*

1228B 10R50 CB-1F. K2E 1E12-F009,
1E12-F037B*

1228C 10R50 CB-1F K2E 1E12-F009f
1E12-F037B*. *

1LD28D 10R50 CB-1I" K2E 1E12-F009,
- 2-EO M *-

- y_ -
- c c x-

. 3"C' 'JO'.C |
, T 1 1 - v - v

-

= = - ,1:= .== = . 1= . .
==V==,p10""0 0" -1F ".2 5

CIV001^ - ,
~

~1AP21x- 'IOR51 - " CB-1F C2E
-

- IAPUSEA AUG01KB
1AP21L 10R51 CB-1F C2E 1AP09EA,1DG01KB
1AP23L 10R51 CB-1F C2E. 1AP09EC,1DG01KB.

1AP23N 10R51 CB-1F C2E 1AP09EC,1DG01KB-
1AP29Q 10R51 CB-1F C2E 1AP09EB
1CM07L 10R51 CB-1F C2E 1TE-CN006*

'1DG21A 10R51 CB-1F C2E 1DG01KB -

1DG21B 10R51 CB-1F C2E, 1DG01KB
1DG21C 10R51 CB-1F C2E 1DG01KB
1DG21F 10R51' ~CB-1F C2E IDG01KB -

.

DELETE
.

.

( .

-
.

-
.
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! CPS-USAR
*

i ( TABLE 4.2.4.5-4 ,-

i
i

|

| I.

:

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
. .

.. . .. . .......... ....- .... gggg

! 1LV14B 10R61- CB-1F C2E 1H13-P732A
[ IVC 04C 10R61 CB-1F C2E OVC04CB

,

| IVC 35T 10R61 CB-1F C2E OVCO3YB,0VC115YA 1

; IVC 35U 10R61 CB-1F C2E OVC03YB,0VC115YA J

! IVC 35W 10R61 CB-1F C2E OVC03YB,OVC115YA

i IVC 36R 10R61 CB-1F C2E OVCO3YB,0VC115YA
! IVC 45C 10R61 CB-1F C2E OVC01YB
f IVC 45D 10R61 CB-1F C2E OVC01YB

IVC 45H 10R61 .CB-1F C2E OVC03YB,OVC115YA
j 1VC50D 10R61 CB-1F C2E OVC01YB-

! IVC 50K 10R61 CB-1F C2E OVC01YB
IVC 50L 10R61 CB-1F C2E OVC01YB-

OVC08YBIVC 560 10R61 CB-1F C2E -

i IVC 56P 10R61 CB-1F C2E OVC08YB
i 1VX25C 10R61 CB-1F C2E IVX13CB
! 1VX28F 10R61 CB-1F C2E 1 TIS-VX122,1VX13CB

! ( IVC 46G 10R61 CB-1F C2E OVC3.0YB,OVC33YB, 3

iOVC36YB' -
1

,

CB-1F C2E OVC39YB *
j IVC 50M 10R61'
i IVC 56E 10R61 CB-1F C2E OVC39YB

| IVC 56N 10R61 CB-1F C2E OVC39YB .

; IVD18D 10R61 CB-1F C2E 1 TIT-VD008,
1TY-VDOO8A*'~

IVX28N 10R61 CB-1F C2E ISX193B
'

1VC91L_ _ ' . ora 1_ _ _ IB-JF _ _ 32E - OTFL-Vc118m0.V. C17YB

f l'10^ K Z^"C 1 JE Ell 1 JJ2-5 L T^7.U'nDi 3
[ IVCsw J.62 - TB '1F" ~ Azr ' ' ' "0PD7-VC12IAT

OPDY-VC121-

1V 10R62 CB-1F K2E OPDT-VC121B,

( m**C95En- y - -=' _ _ QPDY-VC121_
2 ^.^ 5 " . g:. C ' A _ y - 5. l'ff m T , "S;".L'In:,r J

_ .JP
IAP34U ~1M65 + - UB lF ' 7IE' ' -"DAF05E, vva..sCA, -

~ LAP 11E
.

1AP34T 10R65 .CB-1F PIE
"

OAP05E,1AP11E
1RP01C 10R65 CB-1F Pilt 1C71-S001A.

1RP01H 10R65 CB-1F P1R 1C71-5001A -

CB-1F P1E ISX019AISX26A - 10R65- -

*

1VC20B. 10R65
- " CB-1F P1E

'

1SX017A . ,1SX39A 10R65
'

CB-1F P1E OVC14YA - |

IVC 20C 10R'65 CB-1F' PIE OVC13CA

(,
IVC 20D 10R65 CB-1F PIE OVC12YA
IVC 21B 10R65 CB-1F. P1E. OVC30YA

\ IVC 21C 10R65 CB-1F PIE OVC33YA
~

unsTC
1

F4.2-158 j
i
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|
i

CPS-USAR

; ( TABLE 4.2.4.5-4

.

.

i CABLE No. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
;

1VC21D 10R65 CB-1F PIE OVC36YA .
,

IVC 22B 10R65 CB-1F PIE OVC17YA
1VC22C 10R65 CB-1F P1E OVC16YA
IVC 22D 10R65 CB-1F- PIE OVC15YA
IVC 22F 10R65 CB-1F PIE OVC18YA

'

IVC 48B 10R65 CB-1F PIE OVC21YA
1VC48C 10R65 CB-1F P1E OVC24YA
IVC 48D 10R65 CB-1F PIE OVC27YA -

., ,

IVC 55B 10R65 CB-1F- PIE OFZ-VC.003G,OVC39YA
1CC05B 10R66 CB-1F CIE 1SX012A,1SXO62A
1DG01C 10R66 CB-1F C1E 1DG01KA ;

IVC 33B 10R65 CB-1F PIE OVCO3YA
IVC 33X 10R65 CB-1F PIE OVC115YB
IVC 49C 10R65 CB-1F PIE '0VC01YA
1VC55D 10R65 CB-1F PIE OVC08YA
1DG01K 10R66 CB-1F C1E 1DG01KA

[ 1DG11T 10R66 CB-1F CIE 1DG01KA*

,

1DOO1C 10R66 - CB-1F C1E 1DOO1PA
1RI13F 10R66 CB-1F C1E 1E51-F068

*

1SX26B 10R66 CB-1F CIE ISX019A
,

'

1SX39B 10R66 CB-1F C1E ISX017A
1SX39C 10R66 CB-1F C1E ISX017A >

IVC 20E '10R66 CB-1F C1E OVC14YA
1VC210 10R66- CB-1F C1E OVC30YA '

.

IVC 21P 10R66 CB-1F C1E OVC33YA
IVC 21Q. 10R66 CB-1F CIE - OVC36YA
1VC21R 10R66 CB-1F C1E OVC14YA*
IVC 22E 10R66 CB-1F C1E OVC15YA
IVC 48N 10R66 CB-1F C1E OVC21YA
1VC480 10R66' CB-1F CIE OVC24YA

'

IVC 48P 10R66 CB-1F C1E OVC27YA
1VC49M 10R66 CB-1F C1E OVC39YA
1VC55E 10R66 CB-1F C1E OVC39YA
1VC55N 10R66 CB-1F CIE OVC39YA

.
IVC 550 10R66 CB-1F, C1E OVC39YA

,,

IVC 55P 10R66 CB-1F C1E OVC39YA
- IVD01E 10R66 CB-1F C1E .1KY-VD080*

1VD09J 10R66 CB-1F C1E 1TZ-VD001C,1VD03YA
ml] IL __' 10R66_ _ _ __ fR-1F _ J1 PL _ _ _1TIf-YDon*I*_ _ muu X 1= , u,m - ,% - - - % ~ w w,w - -1 - - m,

~ - .... _

-~ ,. --- -..~.~ ~^'" )!U;,; ;5%;; ;; ; 7,; ~ ~' " O"! ~

( I 1TBT6C ~ 'l@97 - - IE-T ' CIE~ -" IB71-W8IA* ' _,._

1RP75C 10R97 CB-1F K1E 1B21-N078A*

DELEITE
~
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CPS-USAR*
.

| \ TABLE 4.2.4.5-5

*
g
,

i
CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.

.. . . -- - - . . . . .

1LV14M 10R61 CB-Sc C2E 1H13-P702A
ISX27B 10R61 CB-Sc C2E ISX019B
1SX40B 10R61 CB-Sc C2E ISX017B
IVCO2C 10R61 CB-Sc C2E OVCO3CB
IVC 25G 10R61 CB-Sc C2E OVC21YB,24YB,27YB

,

IVC 250 10R61 CB-Sc C2E OVC21YB
IVC 25P 10R61 CB-Sc C2E OVC24YB
IVC 25Q 10R61 CB-5c C2E OVC27YB
IVC 26E 10R61 CB-Sc C2E OVC12YB,13YB,14YB>

IVC 27G 10R61 -CB-Sc C2E OVC30YB,33YB,36YB
IVC 270 10R61 CB-Sc C2E' OVC30YB
IVC 27P 10R61 CB-Sc C2E. OVC33YB
IVC 27Q 10R61 CB-Sc C2E OVC36YB
IVC 27R 10R61 CB-Sc C2E OVC12YB*
IVC 28E 10R61 CB-Sc C2E 0.VC15YB*
IVC 45A 10R61 CB-Sc C2E OVC08PB
IVC 45B '10R61 CB-Sc C2E OVCO3CB*

( .1VC45F 10R61 CB-Sc C2E OKY-VC103
1 IVC 46C 10R61 CB-Sc C2E ISXO76B,1SX107B

IVC 46E 10R61 CB-Sc C2E OVC39YB
1LV14B 10R61 CB-Sc C2E 1H13-P732A
IVC 04C 10R61 CB-Sc C2E OVC04CB
IVC 35T 10R61 CB-Sc C2E OVC03YB,0VC115YA
IVC 35U 10R61 CB-Sc C2E OVCO3YB,0VC115YA
1VC35W 10R61 CB-Sc C2E OVC03YB,0VC115YA
IVC 36R 10R61 CB-5c C2E OVC03YB,0VC115YA
IVC 45C. 10R61 CB-Sc . C2E OVC01YB
IVC 45D 10R61 CB-Sc C2E OVC01YB
IVC 45H 10R61 CB-5c C2E OVC03YB,0VC115YA
1VC50D 10R61 CB-5c C2E OVC01YB
IVC 50K 10R61 CB-5c C2E OVC01YB
IVC 50L 10R61 CB-Sc. C2E OVC01YB
IVC 560 10R61 CB-5c C2E OVC08YA
IVC 56P 10R61 CB-Sc C2E OVC08YA
1VX25C 10R61 CB-Sc C2E IVX13CB
1YX28F 10R61 CB-5c C2E 1 TIS-VX122,1VX13CB
IVC 46F 10R61 - CB-Sc C2E OVC21YB,24YB,27YB

- IVC 46G 10R61 .CB-Sc C2E OVC30YB,33YB,36YB
'

IVC 50M 10R61 CB-5c C2E OVC39YB
- IVC 56E 10R61 CB-5c C2E OVC39YB

IVC 56N 10R61 :CB-Sc C2E OVC39YB '

- IVD18D 10R61 CB-5c. C2E 1 TIT-VD008*
IVX28N 10R61 CB-Sc C2E 1SX193B !

(( ivc 91J., _ j.flR62 __ _ _CB-Sc - E L _ _ _OT3 -VC1 "t R - 0.VC17YB
100Wl.|0MU U M C C2C i i "" E'lt137 )

{ f[ IVC 95E - . Lux 52' ' ' ' CBT5E -52E " ' 'UPDT-TC121s=

-DELGT6 1

F4.2-164 j
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CPS-USAR
i y~

-

TABLE 4.2.4.5-5 ,

i |
,

| .

| DELETFI,
. .

! CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.,

|
- - m---- - ....

; _ Q omme. n m,',,ver 3, mm , - - m,,s - re.,___

; IVC 3 0U ' 20R67 '- CH-Sc ' 'K2T ' ' TFD7-VG L21K*
i 1AP34L 10R65 CB-5c- PIE CAP 05E,0VC13CA,
| 1AP11
4 1AP34T 10R65 CB-Sc P1E CAP 05E,1AP11E
j 1RP01C 10R65, CB-5c P1R 1C71-S001A
i 1RP01H 10R65 CB-5c P1R 1C71-S001A

1SX26A .10R65 CB-5c PIE ISX019A,

CB-Sc PIE ISX017A1SX39A 10R65. -

! IVC 20B 10R65 CB-5c PIE , OVC14YA

{ IVC 20C 10R65 .CB-Sc PIE OVC13YA.
i IVC 20D 10R65 CB-5c PIE OVC12YA
j IVC 21B 10R65 CB-Sc PIE OVC30YA
! IVC 21C 10R65 CB-5c PIE OVC33YA
! IVC 21D 10R65 CB-5c PIE OVC36YA
i IVC 22B 10R65 CB-Sc PIE OVC17YA l

| [ IVC 22C 10R65 CB-5c PIE OVC16YA
| IVC 22D 10R65 CB-5c P1E OVC15%A

. IVC 22F 10R65 CB-Sc PIE OVC18YA
| IVC 48B 10R65 CB-Sc PIE OVC21YA
i IVC 48C 10R65 CB-5c PIE OVC24YA
i IVC 48D 10R65 - CB-5c PIE OVC27YA
! IVC 55B 10R65 CB-Sc PIE OFZ-VCOO3G,0VC39YA
{ 1AP34I . 1C03001 CB-1g PIE OAP05E
4 IVC 33B 10R65 CB-1g PIE OVC03YA
j IVC 33X 10R65 CB-1g PIE OVC115YB
. IVC 49C 10R65 CB-1g PIE OVC01YA
j IVC 55D 10R65 CB-1g PIE OVC08YA
| 1AP28U 1C03002 CB-1g C1E OAP05E
i 1AP28T CO2999 CB-1g C1E' OAP05E
! 1RP02C C0739 CB-3a,e,f P2R 1C71-S001B
} CB-4
i CB-Sa,c
; 1RP01C C0734 CB-3a,e,f P1R 1C71-S001A .

-

"

|
'

CB-4
~

-

-

| CB-Sa,c
} 1RP01H C0735- CB-3a,e,f P1R 1C71-S001A

CB-4-
,.

1

; 1RP02H C0741
,

CB-5a,c
CS-3a,e,f P2R 1C71-S001B'

; CB-4
i i CB-Sa,c
j IVX28E C0741 P2E IVX13CB'

,

!

F4.2-165
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CPS-USAR

( TABLE 4.2.4.5-6

DELETE
CABLE NO. ROUTE PT.. ZONE SEQ CODE ASSOC. EQUIP.

.,. . . ... . . . ....... .. .. . .. 3333333

1VC27P 10R61 CB-li C2E OVC33YB
IVC 27Q 10R61 CB-li C2E OVC36YB
IVC 27R 10R61 CB-li C2E OVC12YB*
IVC 28E 10R61 CB-li. C2E OVC15YB*
IVC 45A 10R61 CB-11 C2E OVC08PB
IVC 45B 10R61 CB-li C2E OVCO3CB*
IVC 45F 10R61 CB-li C2E OVC21YB,24YB,27YB
1VC46C 10R61 CB-li C2E 1SXO7,6B,1SX107 B
IVC 46E 10R61 CB-li C2E OVC39YB
IVC 46F 10R61 CB-li C2E OVC21YB,24YB,27YB
IVC 46G 10R61 CB-li C2E- OVC30YB,33YB,36YB
IVC 50M 10R61 CB-li C2E OVC39YB
IVC 56E 10R61 CB-li C2E OVC39YB
IVC 56N 10R61 CB-11 C2E OVC39YB
IVD18D 10R61 CB-li C2E 1 TIT-VD008*
1VX28N 10R61 CB-li C2E ISX193B

$. :.VC911_ 30R82 _ - _ EB ' i _ 2 K2 E _ _ _ ETE-VC1ML QEC17YB*

f '.25Ui7"'Ul.TO].'il i j IC L Z 1 01 C O l'O R 01 3I
'

-

I .VC91T IOR62 P -- G5-3 " E GE " '' YPLTI-VCl2 law
k TVM M _10R62_ _ _ lB-t _

OR _ _ _ OPiyr-YC121B*'

T TIONCI.~C C: ~.1 T N X L132C : ::""' XRC]
1AP34L ~ 702 es - '- CB-1T. FI5 '" TAFU:F53VG LJCA* *

1AP34T 10R65 CB-li PIE CAP 05E,1AP11E~

1RP01C 10R65 CB-li P1R 1C71-S001A
.

1RP01H 10R65 CB-li PIE 1C71-S001A'

1VC33B 10R65 CB-li PIE OVC03YA
1VC33X 10R65 CB-li PIE OVC115YB
IVC 49C 10R65 CB-li PIE OVC01YA i

IVC 55D 10R65 CB-li P1E OVC08YA. |

1SX26A 10R65 CB-li PIE 1SX019A
CB-li PIE ISX017AiSX39A 10R65 -

IVC 20B 1QR65 CB-li PIE OVC14YA
IVC 20C 10R65 CB-li P1E OVC13YA !

1VC20D 10R65 CB-li .P1E OVC12YA ,

!

IVC 21B 10R65 CB-li PIE OVC30YA -

IVC 21C 10R65 'CB-li PIE ~ . '0VC33YA.
IVC 21D 10R65 CB-li PIE -0VC36YA |

IVC 22B. 10R65 CB-li PIE . OVC17YA-

1VC22C 10R65 CB-li PIE OVC16YA
1VC22D 10R65 CB-li PIE- DVC15YA
IVC 22F 10R65 iCB-li PIE OVC18YA
IVC 48B 10R65 CB-li PIE OVC21YA' .

,

IVC 48C 10R65 CB-li P1E OVC24YA

.
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. CPS-USAR
(! TABLE 4.2.4.6-1 (Cont'd)

.
i

CABLE NO. ROUTE PT. ZONE SEQ CODE ASSOC. EQUIP.
-- -- ---===---

IVC 35P 10R600 CB-5c P2E OVC115YA
'

!IVC 50C 10R600 CB-5c P2E OVC01YB
tIVC 56D 10R600 CB-Sc P2E OVC08YB

IVX28E 10R600 CB-Sc P2E. IVX13CB .

IVC 46C 10R61 CB-Sc C2E ISX076B,1SX107B 1

IVC 46E 10R61 CB-Sc C2E OVC39YB~
1LV14B 10R61 CB-5c C2E- '1H13-P732A-

IVC 04C 10R61 CB-Sc C2E OVC04CB
IVC 35T 10R61 CB-Sc C2E OVCO3YB,0VC115YA
IVC 35U 10R61 CB-Sc C2E OVC03YB,0VC115YA
IVC 35W 10R61 CB-Sc C2E OVC03YB,OVC115YA
IVC 36R 10R61 CB-Sc C2E OVC03YB,OVC,115YA
1VC45C 10R61 CB-Sc C2E OVC01YB
IVC 45D 10R61 CB-Sc C2E OVC01YB
IVC 45H 10R61 CB-5c C2E OVC03YB,0VC115YA
1VC50D 10R61 CB-5c C2E OVC08YB
IVC 50K 10R61 CB-Sc C2E OVC08YB
IVC 50L 10R61 CB-Sc C2E OVC08YB -

IVC 560 10R61 CB-Sc C2E OVC08YA

j.
.-* IVC 56P 10R61 CB-Sc C2E OVC08YA

CB-Sc C2E IVX13CBIVX25C 10R61 -

IVX28F 10R61 CB-5c *C2E 1 TIS-VX122,1VX13CB
IVC 46F 10R61 CB-Sc C2E OVC21YB,'24YB,27YB
IVC 46G 10R61 CB-5c C2E OVC30YB,33YB,36YB j

IVC 50M 10R61 * CB-Sc C2E OVC39YB l

IVC 56E 10R61 CB-Sc C2E OVC39YB
IVC 56N 10R61 CB-Sc C2E OVC39YB
IVD18D 10R61 CB-Sc C2E ITIT-VD008*

'

IVX28N 10R61 CB-5c C2E ISX193B
ric91 T _ 1.0R6*> - _ en-S c_ _3*>R _01E-vei ~4B ,fVC17YB -

K'O72C Tif"3f_!ECS M Z l3f Z ".*._"'30f; M
I im - 1.0m z mSE'_Zur _ zw-sumeWaae yg3g_3-5 p x ;33 33
IVC 96D- 10 $2 .' CBM W ' R G r ocur-VC121x= ,

1AP34L 10R65 CB-5c PIE 0AP05E,0VC13CA,1AP11 |
1AP34T- 10R65 CB-Sc PIE CAP 05E,1AP11E '

1RP01C 10R65 CB-5c P1R 1C71-S001A
1RP01H 10R65- CB-Sc P1R 1C71-S001A
ISX26A 10R65 CB-5c . PIE 1SX019A

,,

1SX39A 10R65 CB-Sc PIE 1SX017A
IVC 20B 10R65 CB-Sc PIE ~ OVC14YA

~

IVC 20C 10R65 CB-5c PIE OVC13YA
IVC 20D 10R65 CB-Sc PIE OVC12YA
IVC 21B -10R65 CB-Sc PIE OVC30YA
IVC 21C 10R65 CB-Sc PIE OVC33YA

{ IVC 21D 10R65 CB-Sc PIE OVC36YA -

IVC 22B 10R65 C,B-Sc PIE OVC17YA

DELETE'
_ F4.2-179.
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| SAFETY EVALUATION FORM
!

Document Evaluated: 1.1 1As leg # 94-0079
q

4

| 1.2 Numiber: USAR Annansfiv F 1.3 Revision: N/A

- 1.4 Tatie: EVAlllATION OF THERMO-LAG IN FIRE 2ONE CB-1f

IicAR Annansfir F Rawletan
1.5 References:

=== a- a

l
:

BLOCK A - DESCRIPTION OF CHANGE
(Use additional pages if required)

A.! Describe the basic daamwnt or system and the changes being made. Discuss how the change.affects the SAR
desenption. Discuss abe reason for change.

CPS USAR Appendix F, Subsection 3.3.1.2 discusses the provision of 3-hour rated cable fire
wrap material to protect Division 2 power, control and instrumentation cables in fire zone CB-1f,
which is a general access and equipment area at elevation 762 feet in the control building. The

;, purpose of this evaluation is to accept the fire wrap *as-is' even though the fire wrap material .
used in CB-1f, Thermo-Lag 3301, does not provide the 3-hour rating. The proposed USAR'

change will delete the reference to the 3-hour rating of the fire barrier. This deviation from
Appendix R requirement for 3-hour rated fire barrier will be included in USAR Appendix F, Section
4.2.

In addition, USAR Appendix E, Subsection 3.4,1.6, is being revised to reflect the firoload as a
" moderate" firoload per CR 193-12-034 and NSED Standard ME-06.00.

,

I (Continued on page 8) ,-

A.2 Identify the equipment, systems and parameters that may be affecsed by the change:

Fire Zones affected: Fire Zone CB-1f, general access and equipment area at elevadon 762 feet in
- the control building (USAR Appendix E, Figures FP-12a, cable tray Figure 10, sted USAR Appendix

F, Deviation Figure 4.2.4.5-4),

Description of Safe Shutdown Equipment and/or cables: .The systems affected include Division 1
and 2 dessel generator cables, Division 1 and 2 diesel generator HVAC and diesel oil rystem
cables, Division 1 and 2 control room HVAC cables, Division 1 and 2 NSPS, Division 1 Shutdown '

* Service Water' system cables and RCIC cebles which are located in this fire zone.

(Continued on page 10)

(

.
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'

9NFli
BLOCK B - RADWASTE TREATMENT SYSTEMS

.

'I B.I 'Ibe proposed activity involves a modification to a radioactive waste tremenwnt system or Yes

the way in which h is operated as described in Chapter 11 of the SAR. No X

'

B.2 Because: The nronn.ad USAR channan affect only the fire nrotaction and anfa shirtdawn analvain,

enntained in the USAR. They do not Imnact the radwasta avatam or itr anaratinn.

If B.1 is yes, complete form NF@3.

BIDCK C - TECHNICAL SPECIFICATION IMPACT

YesC.1 'Ibe proposed amivity requires a dange to any part of the Tachnical Wwons.-

No X

C.2 Justification if "NO*, Tednical E, "' =:on change package identification number if
"YES".

'

The CPS Tachntema Ramelftentian does not enntain any anarah31stv ranntraments for the fire

nrntactinn featuren. nther than cr.n: 'an.ar.t Iantatinn. Thla ravleinn ahnwa that the Rafa
Rhntdadun Analvale la unaffected hv the nrannaarf channa This channa dame not imanet
the CPS Fire Pie: 1!r.r/Pr'anram dimen==ad in tachpleaf Rnacifientian B.R.d.m.

.

.

BIDCK D - UNREVIEWED SAFETY QUESTION DETERMINATION :
i

(Assach additinaal pages with the responses to she block D questions. Identify your answers to Parts I, II, HI, and IV.)

Part I -Impact on equipment malfunctions evaluated as the design basis.

1. Por the equipment and systems identifiad in A.1 and A.2, identify any failures evaluated in the SAR.

nam naaa 21.
.

'

2. Discuss the innpact of the change on the y=(+- -- + of the equipment and systems identified in A.1 and A.2.,

Saa naaa 21.

3. Identify what new failure modes could be introduced by the change.

Saa amaa 21.

4. Identify any hupam of the change on the consequences of the failures evaluated in the SAR.

cam -- 21.
.

5. Identify any impact of the change on the probabilities of the failures evaluated in the SAR.

O === n- 21.
\

~

.
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SAFETY EVALUATION FORM
~

! BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

1 I
.

! SUMMARY 1

1

Based on itemi 4, are the consequences of any ==16me* ion dequipment evaluated .YES
,

i inthe SARM po y
-

1

Based en itsen 5, is the probabdity de malametian of equipment evaluated in the YES
;

i SAR M po y

:

Nahe suswer to any of the ateve questions is yes, the change is an unrwiewed safety question.

Part H- hepam as the~ accidents evaluated as the design basis See peae 22

1. Ideshfy the accidents evaluated in the SAR which could be affected 6y the change

2. Discuss howthe change impacts the consequences of these accidents.
.

3. Discuss howthe change impacts the probabdity of these accidents. |

SUMMARY
.

Based on item 2, are the a==T- of an accident evaluated in the SAR YES

NO x
:

Based on itemi 3, is the probabahty of an arradant evaluated in the SAR increased? YES

NO X

Nshe answer to any of the above questions is answered yes, the change is an answieuwi safety question.

Part III- Pasantial far Cuestion of a New Unanalyzed Event See oaae 22

1. Bened on Part I, items 1 and 3, could this change initiate a new type of accident or equipment malfunction? Discuss
the basis for this determination.

2. Determineif the newedaat or ==lAmetian identified above has suf5cient probabdity or consequences to be
cessideredin the IJoensing basis. Discuss the bases for this determinarian

.

G

G g

e

e

1 .

NF.014 3 (2/94)

.
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- SAFETY EVALUATION FORM
l

; BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION

SUMMARY

Based oa iteen 2, does the change create the posnWity for an equipment YES
mahnrelan or annidet of a ddierent type than previously evaluated in the SAR? NO X

If the answer is yes, the change ya an unreviewed safety question.

Part IV'- hupact on the Margin of Safety See oaos 22

1. Identify how any of the protectrve barriers are directly affected by the change
.

2. Disass the impact of the change on the approach to the =c- ;=c+ limits for any of the protective barriers.

3. Descass the impact of the change on the bases of the Technical Specifications.

SUMMARY

Based on item 2, is any parameter in chapter 7 of the Safety Evaluation Manumi YES
'"W NO x

R===t on items 2 and 3, does the change reduce the margin of safety provided for YES
.

. the protective barriers? po y

If the first of these two questions is answered yes, the change may be unenfa and requires furtherjur:' cation. If
the first question'is answered no and the second is artW.yes, the change is safe to implement but is an
aanmewed safety question and requires prior NRC approval.

.

m

*4

9

O,a

-

Nr=2-4 am)
-

.
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. $h007k
SAFETY EVALUATION FORM

3

| ; BLOCK E - SUMMARY

.

Based on she evaluation in Block C and Block D, the change

X is ads and is not an unreviewed safety question and requires no Technical Specification change This
;

change may be WM in accordance with applicable procedures.'

,
. .

| 1s ade but is an unreviewed safety question or requires a Technical Specification change. The change

j angeres NRC approval, prior to implamantwien.

is ansde and cannot be Mamaaw

GRS Q 1600.,QQL/;

! deMM // M d +nr. annt,,,,,,,,
prmted name ' signature I dite

/!2t[97Director J.R. lev [- . /7.ja ,y dy /,

,.ated name s- -
.

Manager, MSED N/A
pnated name signature date

'J.L.P f n A jf_2,4.
uanage,, u s

.
. m ,o u - , si -

,.

FRG - MM -

~

prmies - aignamre u.

EVIDENCE OF NRC APPROVAL, IF REQUIRED: -

Moense A-mmhnent No. .

NA Y||44-6Y
Prated name signanne date

'Ibe departsamt responsible for vaulting the parent h=nt must vault this completed form with the dor == ant evaluated.

'

.

. NFM-5 QM

.

*
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SAFETY EVALUATION FORM

1.5 References.

l
. .

|

1. "Clinton Power Station Updated Safety Analysis Report", Revision 6

|Appendix E, Subsection 3.4.1.6, Figures FP-12a, and 12b.
,

IAppendix F, Subsections 3.3.1.2,3.3.1.3,4.1.3.1.3,4.2.2.10, and 4.2.4.5,
Appendix F Table 4.2.2.15-1, Cable Tray Figure 10, Deviation Faure
4.2.4.5-4 and Section 9.5-1. j

i

2. "Clinton Power Station Tachnie=1 Specifications", Amendment 93, Section
6.8.4.e.

3. 10 CFR 50 Appendix R, " Fire Protection Program for Nuclear Power
Facilities Operating Prior to January 1,1979", Section III.G.

4. Generic Letter 86-10, " Implementation ofb Protection Requirements".

5. Generic letter 92-08, "hermo-Lag 330-1 h Barriers".

I6. NRC Information Notice IN 94-22, "h Endura'nce and Ampacity Derating
Test Results of 3-hour & Rated Hermo-Iag 330-1 & Baniers".-

~

7. CPS OperatingIW Iicense Condition 2-F.
>

8. NSED Calculation IP-M-0177, "Fue Imads for CPS Fire Zones", Rev. 3.

9. NSED Calculation IP-M-0340, " Evaluation of Hermo-lag Fire Barrier in
Fire Zone CB-1f", Rev. O.

q

10. NSED Catanistian. IP-M-0392, " Detailed Fire Modeling for Fire Zone CB- !

If", Rev. O.

11. EPED Calculation 19-AI-8, "Derating for 3-hour TSI Tray Wrap", Rev. 6. j
.

12. NSED Standard ME 08.00, "Henno-Lag re=kAility Evaluation
Methodology Plant Screening Guide", Rev. O.

*

. 13. NSED. Standard ME-09.00, "NEI Application Guide for Evaluation of
,

Hermo-Lag Fire Barrier Systems", Rev.1.
,

'

14. EPRI Final Report TR-100370, dated April 1992 (including Revision 1),
" Fire Induced Vulnerability Evaluations (FIVE)".

-
-

15. Condition Report 1-92-07-024, "NRC Bulletin 92-01; Indeterminate Fire
Rating ofHermo-Lag", Rev. O.

'
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SAFETY EVALUATION FORM ,

,

*

.

j 1.5 References (continued) |
-s

16. CPS Procedure 1001.06, " CPS Fire Brigade", Rev. 4.

17. CPS Procedure 1893.02, ' Fire Prevention - Control ofIgnition Source",
'

Rev. 5.-

.

18. CPS Procedure 1893.03, " Control ofFlanunable and Combustible liquids
and Combustible Materials", Rev. 7.

'

19. CPS Procedure 1893.04, " Fire Fighting", Rev. 6. j
i

20. CPS Procedure 1893.04 M340, "762' Control: General Area, Prefire Plan," |
Rev. 3. '

21. CPS Procedure 4200.01, "I.oss ofA. C. Power", Rev. 8.

'

22. Illinois Power Policy Memorandum PM 1.05, "No Smoking Rules,-
Enforcemet of, Rev. O.

23. CPS Procedure 1019.01, " Housekeeping", Rev.10.
..

| 24. EPED Calc.19-G 31, "Ampacity of Control Cables in Completely Filled
Trays", Rev. O. l

i
1

25. Condition Report 1-93-12-034, "PotatialImpact ofNew Firoload Cales on ]Appendix RDeviations", Rev. O. .

26. Sandia Report SAND 94-0146, "An Evaluation ofthe Fire Barrier System
Thenno-Iag 3301", printed September 1994.

,

27. NSED Standard ME-06.00, " Guidelines for D* =ia% Fire Imads and
Preparing Fire Imad C=Imlatiana", Rev. 2.

.

.
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hd)0M
'

'

i SAFETY EVALUATION FORM -
4

f
i j BIACK A.1 Continued
i .

! Reason for Thermo-hg in Mre Zone CB-1f
) He Hermo-Lag 330-1 cable fire wrap in fire zone CB-1fwas originally installed to meet

the requirement of10 CFR 50, Appendix'R, Section III.G. He current USAR description,

; in Section 9.5-1 states that deviations from Appendix R requirements will be provided in
the Clinton Safe Shutdown Analysis, Section 4.2.

i -
'

; Appendix R Requirement
,

Appedix R subsections EG.2.a, III.G.2.b and IILG.2.c address specific m -.a en fora; .

j the protection of safe shutdown capability in the evet of a fire. Appendix R requires
compliance with one ofthe three ahematives outlined by the three subsections.

: ArAir R, IILG.2.s requires:
| the separation ofcable and equipment and associated non-safety circuits of
! radand==t trains by a fire barrier having a 3-hour rating.
: -

.

Appedix R,IILG.2.b requires:
1, 20 feet ofseparation, with no intervening combustibles, between

'

.

i radnndant cables, equipment and associated non-safety circuits,

| .
2. fire detectors and

j '. 3. automatic fire suppression system.
i

! Appendix R,IILG.2.c requires

| 1. eclosme ofthe component ofone redundant train in a fire barrier having
: a 1-hour rating,
i 2. fire detectors and

! 3. automatic fire suppression system.
!

!
.

a

}
'

-

!
~

4
._ . .

,

d

i
'

i

4

4 i
*

.
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CPS Compliance with Appendix R in Fire Zone CB-1f

WhHe the Arfx R requirernents refer to fire areas, the CPS fire areas have been
inrther divided into fire zones using natural boundaries. He use of fire zones is consistent

,
. with the NRC guidance provided in GL 86-10, Question and Answer Section 3.1.5., and
CPS USAR Appendix F, Safe Shutdown Analysis He impact ofthe proposed change is
Tonited to fire zone CB-If, it does not impact the other fire zones in fire area CB-1.'

.

In fire zone CB-1f, the original design utilind the option of 3-hour fire barrier (III.G.2.a)
asnig Hermo Iag to enclose the trays ofDivision 2 safe shutdown power,

~

'

astrnavatatian and control cables. An ionization fire detection system is provided for the
entire fire zone. -

De proposed deviation is from the requirement of 10CFR50, Appendix R, Section III.G
for a 3-hour fire barrier. It is proposed that the USAR delete references to the 3-hour
sating ofthe Hermo-Iag fire wrap in fire zone CB-1E

As dierneaad in Generic letter 86-10, Paragraph F, a deviation from a commitmant made
in the FSAR is governed by the provisions of 10CFR50.59. He CPS Operating license
candirian 2-F states, "IP may make changes to'the approved fire protection program
without prior approval of the commission only ifthose changes would not adversely affect

,

the ability to achieve and maintain safe shutdown in the event of a fire."
,

1

. His Hermo-Lag safety evaluation is consistent with Generic Ietter 86-10 guidance, the |
. CPS fire protection Mg condition and with the CPS process for revising the fire |
pratactiaa program alamante contained in the USAR.

.

I

.

G

e

W

4
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e
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.

y BIACK A.2 continued

Proposed Deviation

| He deviation proposed to be included in the USAR Appedix F, Section 4.2 states, "h
fire zone CB-1f, the Hermo-I.ag 330-1 material providing a fire banier function for the
Division 2 power, control and instrumantation cables is not qualified as a 3-hour rated
instanatian =

S=mmary of Justification for Deviation

ne Appendix R Subsection IILG requiramanta concem the ability to achieve and maintain
safe shutdown. He deviation from the requiramant for a 3-hour rated fire banier

*

enclosing one division of safe shutdown cables in fire zone CB-Ifisjustified on the basis
that several design and prograunnatic fire protection features are in place at CPS to enrure
tint tlw sqfe shutdown capability is maintained. He following is an outline of the
dar==aa.in-depth featu es.

NOTE:-

More detailed discussion of each ofthese features is provided later
in this section ofthe safety evaluation.

( L It is unlikaly for a fire to occur which is capable of ahiag safe shutdown cables
in fire zone CB-1f due to the administrative controls and the physical design offire
zone CB-1f

2. Fire modeling ofthe fire zone CB-1fhas abown that the fixed and transist
combustibles, either individually or collectively, present no credible risk to safe
shutdown capability.

-

3. k the evet that a fire occurs in fire zone CB-1f, it is unlikely that both the
redundant divisions ofsafe shutdown cables would be damaged.

4. h the event that a fire occurs in fire zone CB-1f, the as-built Denno Lag cable
wrap will protect the wrapped Division 2 safe shutdown cable trays for a duration
adficient to pennit manual fire fighting by the CPS fire brigade.

5. h the event that the fire is not areiad,ed by the fire brigade, the Probabilistic
_

Risk Annanament (PRA) evaluation did not identify any %- r =^ safety benefit,
with regard to core damage prevention, nantainmant isolation, cantain=*=t heat '
removal or cantainma=* hydroga control, provided by the nenno-Lag instanad
in fire zone CB-10

( 6. k the unlikely event of a fire in CB-1f that disables both divisions ofredundant
safe shutdown equipment, it is reasonable to expect that operator training,

Page 10
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f Justification for Deviation (continued)
*

s

Emergency Response Organization (ERO) activation, and symptom-based .

procedures provide a fmalline ofdefense to ensure plant safety.

1. Detailed Justification for Deviation

Administrative Controls and Hre Zone Layout *

Several CPS administrative controls currently in place and the layout ofthis fire '
zone . . F . * . . ? the potential for fire initiation in fire zone CB-1f

(a) Administrative Control

' CPS procedure 1893.02, Yare Protection - Control ofIgnition Sources",*

establishes controls for hot work including welding, griadiag. flame
cutting, brarbg and soldering operations. This procedure requires

'

precautions to be taken (such as removing or pra*@g nearby
combustibles and posting of a fire watch) prior to the start ofhot work in
order to minimi= the potential for fire ignitian.

*
CPS procedure 1893.03, " Control ofFlammable and Combustible Liquids

( -

and Combustible Materials", governs the handling and limitatian of the use
'

ofcombustible solids and liquids and flammable liquids. This procedure
limits the quantities oftransient naterials that can be introduced into the
safety related areas ofthe plant and prescribes area clean-up, adq=+e
ventilation, access for fire protection equipment, etc., in order to ..F" *...F

the potential for fire initiation and extent offire propagation. .

. Illinois Power enforces a no smoking policy within the company buildings*

as outlined in Policy Memorandum PM 1.05, "No Smoking Rules,
-

Enforcement of". Noncompliance with this policy resuhs in disciplinary
action up to and including terminatian. Additionally, smoking is prohibited.

in this fire zone by CPS procedure 1019.01, "Hm=%ing".

.

.

-
.

~

.

j~
.

'

( ;

t
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|
'

] .. 1. Administrative Controls and Physical Layout (continued)

} (b) Physical Layout -

*
He walls offire zone CB-1f are 24-inch mininmm reinforced concrete and
are 3-hour fire rated except for the east exterior wall (exterior walls are not .!

| fire rated unless there is an exterior fire hazard). He two enclosed
j stairways and two enclosed elevators are 1.9-hour fire rated, ne floor of

the general access area is 12-inch ..,*"'".. " reinforced concrete with -

twenty-three 4-inch floor drains and is not fire-rated. He ceiling is 12-inch:

i mininmm reinforced concrete and is fire-rated only between cohunn-rows
i 124-130 and cohann lines S-AC (See Enclosure 1). Here are three;

openings to the fire zones both above and below. Rose openings consist
] ofa west pipe hatch at cohunn row 125-AC, an east pipe hatch at 135-AC,
; -and an equipment hatch to the zone below at cohunn row 132-133, AA-AC
| and to the zone below at cohunn row 135-202, Y-AA.. Although the
! floors, ceiling, and some walls are not fire-rated, the sub#antial. concrete

and block construction provides structural separation for this zone from
'

adjacent fire zones. In addition, cable tray penetration openings are sealed
with a 3-hour fire rated penetration seal material.;

a
i

: *
Hre zone CB-1fis a relatively opa area, providing access to the HVAC

{ equipment in the diesel building and has a relatively large degree of spatial
i separation between pieces ofequipment which could be sources ofignition.

|

L. With these a.t..:..:-...Gve controls.and the physicallayout ofthis fire zone, it is
} nnlihly for a fire to occur, which is capable of =he safe shutdown cables in
j fire zone CB-If
.

; -

| .

i

!

. .
-

j

! l

I |
: ,

!

,
. -

*
1

-

.

: -
!

;

.

i
i.

!

1
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-

2. - Mre Modeling

A detailed fire modeling analysis, NSED Calculation IP-M-0392, Revision 0, was
performed for fire zone CB-If It took into account all potentialfixed and
tranaiant ignition sources, spatiallocations and heat release rates within fire zone
CB-If, the room vohune offire zone CB-If, and the spatiallocations and damage
temperatures of aH pstential targets within fire zone CB-If ne MaMag
methodology and assumptions were primarily taken from EPRI Hre Induced

, Valacrability Evaluation (FIVE) guide. His fire model was conservative in that
no credit wastaken forthe foHowing:

*' the substantial concrete and block construction of the floor, waHs, and
ceiling, which would absorb more energy than the 70% value used in the- -

firemodel
,

the solid bottoms on all cable trays and tray covers for the first 12 feet of*-

tray risers in fire zone CB-Ifwhich would reduce temperature at the cables
by acting as heat sinks

'

the Hermo-lag, inatatlad on the Division 2 power, instrumentation and'

control cables which would reduce the temperatures at the wrapped cables

Fire modeling shows that a hot gas layer can not be formed due to any fixed or
tranaiant ignition source. His is due to the foHowing factors in fire zone CB-If!

the opaings in the ceiling to fire zones CB-Ig and CB 11 above*
.

the use ofconduit for aH cables not routed in cable trays
~

*

the high floor-to-ceiling height (18 feet) -*

the large distances between most of the potentialignition sources and*

targets

the use ofIEEE-383 gn=1ifisw1 EPR- Hypalon cable iamlation*-

ne Adallad fire modeling shows that even if a fire were to occur in fire zone CB-
If, it would not result in loss of safe shutdown capability. .

- -

,

. * a

e

e
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:: 3. Mre Protection Design Features

As shown in Enclosure 1, the Division 1 power, control, and instmmentation safe ,
shutdown cable trays are located as floor-to-ceiling risers along column line AC in
this fire zone. From this location, the control and instrumentation trays are routed 1

_ north and east within the fire zone. He Division 2 safe shutdown cable trays are i

located in the two ends of this fire zone. Ir he north side, the control and
instannantarian trays are located as risers entering from the floor below along
cohann line S and routed below the ceiling bet;;s cohunn~ lines S and T. In the
south side, the power, control and instoimanfation trays are in floor-to-ceiling
risers along cohann line AC,19 feet from the Division 1 risers. Here is no cross-
divisianni stacking ofthe trays; t' hat is, Division I trays never pass over Division 2
trays andvioo versa.

Wet pipe sprinkler systems protect the west pipe hatch and the equipment hatch at
the'oeiling level ofthe fire zone CB-le below to cool hot gases etering from CB-

'

le to CB-1E -

In snamary,in the event that a fire occurs in fire zone CB-If, it is unlikely that
both the rahmdant divisions of safe shutdown cable trays would be damaged. -

.-
-

.\

.

l

. .

. .,

.

?
'

\
.

,
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4. Therme-lag Fire Endurance

NRC's Generic letter 92-08 identiSed concerns related to the fire endurance
capability ofHermo-lag 330-1 material and the evaluation and application offire
tests to determine the fire endurance ~ ratings of Hermo-Lag 330-1 fire barriers.
Condition Report 1-92-07-024 doonments the concerns identi6ed by NRC Bulletin
92-01 with regard to the indeterminate fire rating of Thermo-Lag fire barriers. An -

engineering calculation, IP-M-0340 was' performed to determine the fire endurance l

capability ofthe as built Hermo-Lag inat=Hation in fire zone CB-1fwith regard to I

its capability to perform its fire barrier function under ASTM-119 fire conditions.

Five cable trays in fire zone CB-If are wapped with Hermo-Iag 330 1 fire
barrier material ne fire wrap' on Division 2 safe shutdown power,s

instrumantation, and control cable trays were intended to be fire rated barriers to
meet the Appendix R Section DLG.2.a requirement for a 3-hour rated fire barrier..

. NSED Calculation IP-M-0340 utilized NSED Standard ME-09.00, "NEI
Application Guide for Evaluation ofnormo-lag Fire Barrier Systems"; ne.
guide was issued by the Nuclear Energy Instituta (NEI) and provides the industry
with the data and the methodology necessary for evabadag Hermo-Iag fire l
barriers, ne information provided by the guide was obtained from NEI and utility J

fire barrier cadurance test programs. Addirianany, the results oftesting of
'

Herme Iag 3-hour fire barriers, conducted by Sandia Laboratories for the NRC,
,

-

were reviewed and incorporated into NSED Calculation IP-M-0340.

Based on datallad analysis using the NSED Standard ME-09.00 methodology,

'
NSED cahdadan IP-M-0340 determined the fire endurance capability ofthe CPS
as built Hermo-Iag 330-1 fire barrier'inat=Hatian in fire zone CB-1f to be at least
85 minntaa . The cable " failure temperature" used in this methodology

'(approximataly 325'F) is significantly lower than a more realistic cable faihire
temperature (approximately 700'F). He Thenno-Lag would, therefore, have a
longer endurance under a raalistic. fire scenario.

.

.

.

e

*

; . .
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4. Thermo-lag Fire Endurance (continued)

; NSED ralendation IP-M-0177, Rev. 3, shows that the calculated equivalent fire
severity in fire zone CB-Ifis 38 minutes. His equetes to a " moderate" fire load as

,
, _

-

defined by NSED Standard ME-06.00, " Guidelines for Determining Fire Imads
and Preparing Fireload Calculations", which provides the methodology for
cal =_ =+iag fire kuds and equivalent fire severities.in CPS fire zones. He USAR'

(Appendix E) is being revised to reflect the resuk ofNSED Calculation IP-M-
.0177, Rev. 3. He NSED Standard MD-06.00 methodology requires aH material
that is not classified as non ==h=41e to be included as fire loads. As a resuh,
approximately 85% of the fire load in fire zone CB-1fis due to the cable inadation
and 5% ofthe fire load .is due to Hermo-lag itself Both the IEEE-383 qualified
cable with EPR Hypalon inadation and Hermo-Lag 330-1 have high (greater than-.

900"F) ignition temperatures. He realistic equivalent fire severity in this fire zone
would therefore be =i==iA~a+1y less than the calculated 38 minutes.

In the event of a fire in CB-1f, the main control room will receive annunciation of
'

multiple fire detectors in this fire zone and in the fire zones above. Mannal fire
fighting by the fire brigade is facilitated by the location ofhose stations and
portable adiard=hers in this fire zone and in fire zone R-lp north of CB-If at 762
feet Radwaste Building. Fire Brigade cages are located at 737 feet *nnbine and-
737 feet Radwaste and 800 feet Control B=HAiage

:

De "S fire brigade is available and onsite at aH times, with the Shift Supervisorr
.having the Cammandar ofthe Fire Brigade designation. He fire brigade
cornposition, fimetion and fire E=h+ing rdd==ce are provided in CPS procedures
1001.06," CPS Fire Brigade", 1893.04, " Fire Fighting". He detailed pro fire plan
for CB-1fis ocatained in CPS procedure 1893.04M340

CPS fire drius record the time from the Gaitronics annoimnament offire to when
the fire brigade is ready to start fire Egh+iag at the scene. Fire drills held for CB-1f
and adjacent zones have shown this time to be 12 minutes or less. CB-1fis easily-

accessible and attackable from several approaches. Simulator excercise
damanstrated the knowledge offire brigade members with regard to minimise

'

the fire spread to safety-related buildings; the fire brigade attacked the CB-1ffire
fromthe non. safety related Radwaste Building side. He Geitanics annoimnamant-

from the control room is a-*ad to be prompt since more than one ionization
detector from CB-1fwould alarm, and smoke c--- M*- g'through the ceiling
openings would cause alarms from adjacent zones. CB-1fis not a radiation or

-

cantaminstad area. Also, CB-lfis a high trafEc area, raising the probability that-
" '

- -

any fire or fire hazard would be detected at an.early stage. It is therefore
concluded that the CPS fire brigade would be able to respond to a fire within the
calculated time ofnermo-Lag endurance,

i

Page 16
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e 4. Thermo-Lag Mre Endurance (continued)

In mmmary, the as built Henno-Lag fire wrap will protect the Division 2 safe -

shutdown cable trays for a duration afficient to permit effective manual fire
fighting bythe CPS fire brigade.

5. Dermo-lag Safety Benefit

ne Probabilistic Risk Amaa==mant (PRA) evaluation which analyzes the safety
eigai8~=ce ofpotetial Hanno-Lag fire banier failure in fire zone CB-Ifis
included as Enclosure 3 ofthis safety evaluation. His analysis, consists of three
majorparts.

* He first part ofthe analysis is to idatify aH modeled componets that
could be affected by a fire in zone CB-1f and the basic events in the IPE |
model that represent these components. His list ofcomponents contains 1

- not only the equipment located whhin 'the fire zone, but also the equipment
located outside this fire zone that are affected by damage to ' cables in this
fire zone. This part also identifian the basic events (equipment failures) in
the IPE model that are protected by normo-Lag. . Part 1 is described in
attaciunsts PRA-1 and PRA-4 ofEnclosure 3.

o . ,

De seccad part ofthe analysis involves calculating the conditianal core |*'

damage probability (CCDP) for two diffarent situations using the basic
events list from Part I as an input. ' He first situation is Hanno-Lag failing
to perform adequately as a fire barrier. His is the postulated " worst case"

- in which a fire occurs and aH cables and equipment in the fire zone are
damaged. He second situation is nenno-Iag perfonning its intaded fire
banier function in which au cables not wrapped by Denno-Lag are

- damaged by a postulated fire. Attachmanta PRA-2 and PRA-5 of
Enclosure 'l describe the CCDP detenninstion.

..
,

While preventing core damage is an important consideration for plant
safety, maintaining cantainmant integrity by protecting containmmt
isolation and heat removal capabilities is also a concern. AdditionaHy,

,

cantainm=t analysis in the IPE report idatified the loss ofcontainm-t
hydrogen control as a major cause of nantain==t faihne.
Conespondingly, the effect of a fire in zone CB-1f on these fimetions was .
also ar==inad His analysis is detailed in attaamante PRA-2 and PRA-5.

.

-

ofEnclosure 3. |

.

.

. .

L.

.
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'

5. Thermo-Lag Safety Benefit (continued);

' He third part of the analysis was to determine the fire ignition frequency in
zone CB-If his calculation utilizes the methodology described in the
Fire Induced Vulnerability Evaluation (FIVE) Guide, EPRI TR-100370 ;

and the Fire Risk Analysis Implementation Guide, EPRI Project 3385-01.
Ignition frequency calculation is described on attachmants PRA-3 and
PRA-6 ofEnclosure 3.

.

He resuhs ofthis analysis showed that the product ofthe difference in the CCDP
between the two cases (nonno-Lag failing and Hermo-Iag performing its design
function) and the ignition frequency was below the significance threshold of 1.0E-
06. Additionally, no significant impact was found to exist for containment
isolation, nantninmant heat removal or cantainment hydrogen control

In annmary, no significant safety benefit, with regard to core damage prevention,
nantnin===t isolation, cantainmant heat removal or containmant hydrogen control,
is provided by the Hermo-I;ag installed in fire zone CB-If

.

6. Operator Response to Mres Affecting Safe Shutdown Equipment

While it is not possible to predict exactly what equipment will be lost or impaired
*

' due to any given fire, it is possible to maanma " worst-case" for an area ofthe plant
involved in a fire. For the areas involving safe ' hutdown equipment, the issues

becomes knowing what is left for the operator to use for any given fire. He
operator is trained to control plant parameters per the Emergency Operating
Procedures (EOPs) independent ofthe cause of the off-normal / emergency
conditions. Dat is, the EOPs are symptom-based and not event-based. In this
sense, equipmmt loss due to andtiple failures, sabotage, mainmic event, etc., is not
different ftom equipment loss due to fire. He operators are given a list of systems
to use, not n- dy in a preferential' order (what is used is based on what will
work).'
. .

*

.

.

.

.

-
.

>

.

.
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{ 6. Operator Response to Fires Affecting Safe Shutdown Equipment (continued)
,

ne operating crews receive intense, continuing training on the EOPs whh |
mukiple equipment failures and on loss ofpower events. Procedural guidance

'

exists in CPS Procedure 4200.01, " Loss ofAC Power" for a Station Black Out
(SBO). Dese steps guide the operator actions to ininimim the impact on plant
equipment while preserving the equipment that is left. For fires that affect systems j.

to an extent less than an SBO, portions of the loss ofAC Power procedure will l

apply. CPS crews have demonstrated the ability to implement these proced-6
,

while maintaining the reactor in a safe condition. A loss ofoffsite power
1

concurrent with a fire in CB-1fr=h in the' loss ofRCIC, Division 1 NSPS
power, and aH Division 1 and 2 equipment was simulated on the CPS sinadstor I

and the operator actions resuhed in achieving hot shutdown and maintaining stable
;

'reactorparameters.

Emergency Plan Procedure EC-02 directs activation of the Emergency Response
Organization (ERO) during any ;!o..T.nant plant fire. While mininmm shift
manning will aBow for suWny achieving hot shutdown conditions, the
additional resources provided by the ERO will be valuable in minimis thes -

impact ofthe fire on the plant and assisting with recovery and repairs.

In punmary, in the event of a fire in CB-1fthat disables both divisions of
'

=hmdant safe shutdown equipment, it is reasonable to expect that operator
training, ERO activation and symptom based procedures provide the finalline of
defense to ensme plant safety.

Evaluation of Ampseity Derating Impact of Thermo-Lag
.

De ampacity derating factors for cables in raceway wrapped by Hermo Iag has become
a concern due to questions raised in Generic I. meter 92-08. He NRC questions are related
to the original nermo-Iag manufadurer's reconnnandad ampacity dorating factors as
weH as the wide range of ampacity derating factors applied across the industry. In
Information Notice (IN) 94-22, the NRC provided some id " i' 7 nformatian
(absequently issued in Sandia Report SAND 94-0146, September 1994) about the resuks
oftests the NRC had conducted to establish ampacity dessting factors for cables in trays l,

wrapped by Hermo-Iag 330-1 finu barrier material.

.. ,
,

.
,

. ._

. . .

.

.

.

.
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{
Evaluation of Ampacity Derating Impact of Thermo-Lag (continued):

Ampacity limits are placed on cables to ensure that the cables will operate within their
design parameters and are unrelated to a fire scenario. Whhout ampacity limitations, the
curzent carried by a cable could generate too much heat and result in the cable operating at ,

.a tweare above hs design rating, thus causing a reduction in the cable's design life.
He cables utili=d at CPS are rated for 90*C operation and the ampacity limits selected
were based on that value. Since different installation configurations (such as covered

.

trays, or fire stops) can limit the dissipation ofthe heat generated by the current passing
through the cable, derating factors were developed to fiuther restrict the current which the
cable will be aHowed to cany wheir these -8== rations are part of the cable' routing.

He CPS design defined the boundary between power, control, and instrumantation
drcuits based on both vohage and arrent levels. Separate raceways are provided for the
different cables so that instrument cables are isolated from noise that could be generated
by the power and control cables and the control cables are separated from the heat and

.

induced vohage that could be generated by the power cables. As shown by NSED
Cahdation 19-G-31, Rev. O, the currents passing through control and instrim*itation
cables do not generate anHicient heat to 4.n-a the cable design ratings.

'

Enclosure 4 identifies the CPS power cables protected by Hermo-Iag 330-1 fire barrier
material and the available ampachy margin for each cable in fire zone CB-1f A review of
this data indicates that the power cables wrapped by normo-Lag 330-1 in fire zone CB-1f,t

could be 'derated by a.s much as 37% or more without impacting their design functions or
design life. He highest ampacity derating identified in IN 94-22 is 46.4% for a #8 AWG .

nanAnntar ja a ' ray wrapped by's 3-hour rated Hanno-Lag 330-1 fire barrier. Het

Enclosure 4 ampacity evaluation concludes that the NRC ampacity derating concerns
expressed in IN 94-22 will not have adverse impact on the four most heavily loaded power

,

cables (22,12,109, and 207.9 amps respectively)in fire zone CB-1f His conclusion was |

'

reactied upon comparing conservatism chosen in the CPS design ampacity limits with the
derating methodology used by the NRC in IN 94-22. Since the four most heavily loaded

' cables win not be impacted by the concerns expressed in NRC's IN 94-22, the rest of the
cables in fire zone CB-1f are also acceptable from the ampacity derating view point.

'

Carratly, there exist no conchisive ampacity derating factors for cables wrapped by

~ Derma-lag 330-1 fire barriers due to the many outstanding issues with regard to past
. tests and test resuks; however, as dianna=aA above, the normo I.ag cable tray fire wrap in

fire zone CB-1fdoes not adversely impact the current carrying capability o.f the cables.

.

.

f

.

.
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t SAFETY EVALUATION FORM
:
1 .;

| BIACK D, Part I'

i

| 1. Faihues associated with a design-basis fire in fire zone CB-1f are diewd in
; USAR Appendix F, Fire Protection Safe Shutdown Analysis (SSA), Subsection
i 3.3.1.
!

-

.

| Currently, Subsection 3.3.1.2 states "...to separate the Division 1 shutdown cables

{ from those ofDivision 2. Division 2 cable trays will be protected with a material
,

that has a 3-hour fire rating (see Subsection 3.3.1.3.3)." |

1

| Currently Subsection 3.3.1.3.3 states, "In order to preclude the possibility ofa fire
| destroying both Division 1 and 2 cabl_es that serve safe shutdown equipment, the
| Division 2 cable trays will be protected with a material that has a 3-hour fire
! rating." -

. Dese Subsections,3.3.1.2 and 3.3.1.3.3, are proposed to be revised based on a
new deviation to be added to Subsection 4.2.2.17. De new deviation will

~

eliminate the reference to the 3-hour fire rating ofHermo-Lag. Heja&adon
for this deviation, and for removing the subsections 3.3.1.2 and 3.3.1.3.3 wording
which implies that there is a safe shutdown concern ifthe 3-hour rated fire wrap is

inot n.e.nad isprovided in detailunder the Block A.2 diamaaions.

2. For the reasons provided in the Block A.2 discussion, the pa r==ce ofthe safe
shutdown systems in fire zone CB-1fis not adversely impacted by the Hermo-Iag
fire rating being changed from 3-hour to no specific rating.

'

3. Even though the Hermo-Lag fire rating is now considered to be less than 3-hour
and the referece to the rating is deleted, this reduced capability ofthe normo-
lag fire wrap does not cause any new faihre modes, nejustification for the
reduced capability being acceptable is provided in the Block A.2 discussion.

'4. He USAR Appendix F, Safe Shutdown Analysis, dommants the capability ofthe
'

CPS safe shutdown systems to achieve and maintain cold shutdown nandirian in
the event of a single fire anywhere in the plant with a loss of offsite power. As
explained by the Block A.2 discussion, k is not credible to' postulate a fire scenario
capable of adversely =% the safe shutdown capabilityin fire zone CB-1f
desphe the reduced normo . Lag capability.

~

,

.

. 5. He probability ofthe falhues evaluated in the USAR is not impacted as di==aA ,

in the Block A.2 diamaalan
.

(
.

.
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M-00Y
SAFETY EVALUATION FORM

i BIACK D,PartII

1,2, and 3. He accidents identified in the USAR are not affected by the
proposed change'to the Denno-lag fire wrap rating in fire zone CB-
If As explained in the Block A.2 discussion, the plant safe shutdown
capability in the event ofa fire in CB-Ifis not adversely impacted.
Akhough it could be postulated that a certain fire scenario could.

resuk in a higher core damage probability without an effective 3-hour
barrier, the potential for such a somario is so remote that the impact
en overaH core damage frequency is negligible.

.

BLOCKD,PartBI
-

I and 2. As explained in the Block A.2 dLeW the'Thermo-Lag
combustibility and ampacity.derating concerns were evaluated and

found to have no impact on fire zone CB-Ifsafe shutdown capability.
No new type ofeccident or equipment maln=ction was identified.

.

BIACKD.PartIV -

.

- I and 2. Neither the protective barriers, the approach to the acceptance limits
.h for any ofthe protective barriers, nor the margin ofsafety is directly

affected by this change. He safe shutdown capabilityin fire ' zone
CB-1fhas best determined to be acceptable after the impact of the
change was evaluated as explained in the Block A.2.h .::Sr. -

3. He CPS Fire Protection Program as stated in Tech. Spec. 6.8.{e is
unchanged. He bases ofthe Tanimi Specificaticas is not affected
bythis change.

.

"

. ,

.

.

~
. -

.

.

.

'

.

t

.

.
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Division H Szfa Shutdswn Cchles Protected by Th:rmo-Lag in Fire Zone CB-1f M"m2
PageIof10

!
(

|.

;. .

Cable FDtri
!Raceway Nussber CB-1F Cable 1%nction '-

!'

P2E IVC 35B X 480V feed from OAP2 tie'te OFZ VC112 Idemper OVC03YB speraterL Lose prwents damper operstlen. !
!'

P2E IVC 56D X 480V feed from DAP25E to 0FZ-VC1111desper DVCOBYB operaterL Less prevents d===* eperaten.
fC2E- 1AP21K X Centrol tie between IPL12JB |DG entri peneQ and 1 AP09EA (D24KV bus RAT feed bkr)
!C2E 1AP21L X Centrol tie between IPL12JB BG cetrl peneO and 1 AP09EA 924KV bus RAT feed bkr) !

C2E 1AP23L X Centrol tie between IPL12JB SG entri pensO and 1 AP09EC S24KV ERAT feed hkr)
{C2E 1AP23M X Centrol tie between IPL12JB IDG catel peneO and 1AP09EC S24KV ERAT feed hkr)
{C2E 1AP29Q X Centralinterte between I AP09EB and OAP00E I

120VAC Centrol power from 0AP57E to 1H13 P839 for valses ICM022.023.021i,028, and gamme monitors 1RIX CM000,082, !
C2E 10 dO7L X and IRIMM000,082 '

C2B IDG21A X Centralintertie between IPL12JB and MCR. Includes LOCA hypnes, Auto start signals, and annundation.

C2E IDG21B X Centralintertle between IPL12JB and MCR. Incindes remetepecol control, auto start, remote.; :: . amer ==a; step.
:

i C2E IDG21C X Centralintertie between IPL12JB and MCR. m W and severner admetments, and lacelkemete control
[C2E IDG21F X Centralintertie between IPL12JB and MCR. Provides CT sutput for MCR meters. i

Centrol lutertie from brbr elesing egesidag timer relay A14 in IPL92JB to SX pump brkr I AP09EG. CeMe less prevents start of
C2B IDO21K X SXpeup1SX01PB j

'

C2B IDG21M X Centrol for beest signal from 1AP09EG ISX pump hkrj to IPL12JB

fC2E IDG31C X Centrol, eutput of CT st 1 AP09EH to efferential ruley in IPL12J B.
CZE IDG31D X bedestion, eutput of CT st 1 AP09EN to wettesters and ammsters
C2B IDG31E X Indesmen, setput of PT st 1 AP09EN to VAR, volt, and wetensters

Centrol, output of PT st 1AP09EM to Less-of power (2404G1B), reverse power (232-DG1BL and voltage control (251V4G1B)
C2E IDG31F X relays. .

C2E IDG31K X Centel, Close permissive |N.C.) sad trip signalpi.0.1 for bkr 1 AP09EH

C2E IDG31R X Caneel, governer dreep eentrol leput from Y conteet of hkr 1 AP0901

Centrol, permissives for less of power (2404G1BI and reverse, ewer (232-DG1B1 releystfreni "a" contactal. Trip signal for DG,

C2B 1DG31S X inckest reler frem nercurrent sur ruler. !

,

|

C2E IDG31T X Centrol,ide start circuit and centrol power for differunnell2874GIB) and less of-excitation (2404G1Bi relays k i

x !
C2E IDOO2B X Centrol and indication for DG fuel og transfer pump 10001PB between MCC 1 AP61E and MCR. 5 !.

D !
d
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DMslon H Safe Shutdown Cables Protected by Thermo-Lag in Fire Zone CB-1f Enclam 2 j
,

Page 2 of10
|
|

!
?

Chble FIREZ,
Raceway Number CB-IF Cable Ihanction ;

Centrol and samensistise for DG fuel si transfer pump ID001PB and shunt trip signal for Div 2 DG sir start skid compressors |C2E 1DOO2C X between MCC 1AP81E and MCR. ;

120V power from MCC OAP55E8 to MCR for Mein Steam time leek detection devices in Tusine bids.1E31415598,5588 !
1

C2E IIP 04A X 5808,5818,5828, and 5838.
{

120V power from MCC OAPlitiE8 to MCR 24V DC power supply IUU.LV861 A. Powers many inet Isops, DG feel el and day
;<

tank levels, sup peel tsu, and level, drywsR sad seatsinment air press,8X 8 strainer outlet press 88T88 trein delte press, - i
C2B IIPO4B X ADS elr press !

C2E ILV14B X 120V DISTR PNL CONT

C2E ILV14D X 120V DISTR PNL CONT

C2E ILV14E X 120VDISTRPNL CONT.

.

IC2B ILV14F X 120VDISTRPNL ColfT
C2E ILV14G X 120V DISTR PNL CONT

C2E ILV14H X 120V DISTR PNL CONT I

(C2E ILV14J X 120VDISTRPNL CONT
{'

\
C2E ILV14K X 120VDISTRPNL CONT
C2E ILVl4L X 120VDISTR PNL CONT
C2E ILV14M X 120VDISTRPNL CONT I

C2E 1RIl9C X 125VDC centrol for air sol vivs 1E51-F004 and F025 ||lCIC turt sah drain line leeleton vivs), vivs isoletsfelese en less of power.

Centrol between 1 APS1E and MCR for operaten and indicaten of 1SX0638. Open prevents volve operaten, short causes !C2E ISX31C X spurious operaten.
_

Centrol between I AP81E sul MCR for spedien and indication of ISX0178. Open prevents valve operaten, short causes
C2E ISX40C X' spurious operation.

j
'

120VAC & 125VDC centrol between OAPOSE and MCR for OVC03C8 ( VC B supply fan). 0perates fan 4 ester interlock, ESF
C2E IVC 02C X saber Esht, and annuncistors.Less impacts interlock , Esht, and annunciater.

i

120VAC & 125VDC sensincieten between OAPOSE and MCR for DVC04C8 IVC B return fan) and OVC13C8 (VC 8 chilled water
C2B IVCD4C X chMeri for E8F saber Isins and sammeletss. Lees impacts annunciation.

-O
2.
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| Division II Safe Shutdown Cables Protected by Thermo-Lag ln Fire Zone CB-If Ma'r* 2 !
'

* Page 3 ef10 i.

t'

;

Cable FIREZ.
tRaceway Number CB-1F Cable FWeetion i

120V centre! and indesden circuits from OPL72J8 to MCR for OVC04C8 (Div 2 VC Rotwa fan) and OVCOOPB (Div 2 VC chEed
C2E IVC 45A X water pumpL Leen prevents remote operelles of fan tuensel and pump lauteL Local opereden et OPL72J8 mer be schievable. |

,

Centrol and ehem circuite from 0PL72J8 to MCR for DVC03C8 (Div 2 VC Supply fonL Less presents esmote operstlen of fan.
C2E IVC 45B X Leesi operstlen et OPL72JB mer be achieveMs. Domsse prevents lapsal w causes (s6 ort) elarm and ESF saber Isht actuation. I

i :

Centrel and alarm circuit from 0PL72JB to MCR, controls operators OFZ-VC114 (demper OVC01YBI sad 0FZ-VC180 (demper
*

C2E IVC 45C- X OVC707) and carries verises fEter and train alarms. Less prevents damper operation, alarms, and ES? sit actuation. :

Castrel between OPL72J8 and MCR fw opereden of DVC05C8 (MCR IIVAC Makeg Air fan Bl. Lawevents fan operaden i

C2E IVC 45D X and 'effacts verises anuncletion sad redersen Eghts. - '

i
C2E IVC 45F X Alarm circuits from OPL72JB to MCR. Less prevents lopen) er esuses |short ) alarm and ESF amber Eght actusbon. }

Central and siera circuit fress SPL72J8 to MCR for 0FZ-VC096 sad 112 (dampers OVC03YB and 115YAL Less prevents
|

desper operstlen and, due to esamen fuse, may offact 0FZ-VC106, t 168A and 88 Idempers OVCO2VB and 11YBL Damese |
C2E IVC 45H X effects aleras and ESFlights.

J
Indication and slana circuit between OPL72JB and MCR for 0FZ-VC111,124, and 103G Idempers OVC08YB,04YB, and 39YBL f

. Less impacts position imicellen and, due to common fuse, may cause the dampers to fall closed. Damese impacts aler:P ad !
C2E IVC 46E X ESF audier Eghts. i

!
C2E. IVC 46F X Alarm cirants from OPL72J8 to MCR. Less prevents lopen) er eseems (short I alarm and ESF ember Eght actustien.

imEcstion and sierm circuit between OPL72JB and MCR for 0FZ VC1030, E, and Fidampers DVC30YB,33YB, asd 39YB). Less !
'

impacts positlen indestion ami, due to commen fuse, may cause the dampers to fall closed. Damage impacts alma and ESF .

C2E. IVC 460 X ember Eghts. -

!

Centrol between I AP12E and IPL54J8. Uess output of 1 TIT-VD008 IDiv 2 DG tm temp! and 1PDS-VD028 (DG rm 18 exhaust
C2E IVD02E X fan elf pressi for alenn and to shutdown IVD01C8 (DG tm 18 vent fon) after DG steps. Less impacts alarm and fan shutdown.

Centro! mterne between I AP81E and MCR for operecen of IVD02C8 |DG 1B eil reem exhaust fan | from MCR. Less of c'ircuit fC2E IVD0$B X prevents fan operation.
{

'

a lC2E IVX25C X Alarm signalintertie between OAPSSEA and 1 AP75E for MCR annunciation. Less prevents service not sveilable alenn. _r;,
{i

D E

~ b
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Es&sm 2Division H Safe Shutdown Cables Protected by Thermo-Lag in Fire Zone CB-1f
Page 4 of 10,

'

Cable FDtEZ,
Raceway Museber CB1F Cable Functica

-

Centrol and eierm intertie between 0APliSEA and IPL91J (>verter reem cubicle HVAC pensq for IVX13C8. Damage can
C2E IVX28F X prevent lopen) er cause lehert) fan operation, olenne, or ESF ember Eght actustlen.

Centrollatertie between OAPS6EA sad IPL86J8 (Div 2 switchgoer room 18 HVAC peneQ for 18X1938 (Div 2 inverter reem
C2E IVX28N X embido eseler cooEng coE inlet volvel. Domene opens lopen) er closes (short) the valve.

K2E ILD26E X Signal from 1E312068 (RCE sees eeeler Idet tempt to MCR dahe temp sw. Sw setustion cause RCIC leeletion.
|

fK2E ILD26F ~X Signal from 1E3140088 (RCE aree cooler outlet tempi to MCR delte temp sw. Sw actuation cause RCE isolution. !K2E ILD26G X Signal from 1E31 N0048 shi,su eres emblent tempi to MCR tone sw. $w actuation cameos RCIC leeletion.
.

.

Signal from 1E31410278 |RHR A Ht Ex Rm cooler inlet tempi to MCR delte temp sw. Sw actuation ess w RCIC and RHR
K2E '1LD28A X isolation

!
Signal fran 1E3140288 (RHR A Ht Ex Rm cooler eetlet tempi to MCR dehe temp sw. Sw actuation causes RCIC and RHR

!K2E ILD28B X insistion
-

Signal from 1E3140028 (RHR 8 Ht Ex the cooler inlet tempi to MCR delte temp sw. Sw actuellen causes RCIC sul RHR |!K2E ILD28C . X isoletlen
!

Signal from 1E31410038 (RHR 8 Ht Ex Rm eseler outlet tempi to MCR delte temp sw. Sw actuation causes RCE and RHR jK2B llD28D X loslation
f
!
.

!-
.

!

. !
-

!

!
,

!
:

,

|
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Enclosure 2
Page 5 of 10

Function of Div 2 LV cables wrapped in Thermo-lag,

t '

.

ILV14B
I120V control power from OAP55EB to MCR for ESF amber

lights and overload bypass relays in the HG, IA, SA,' SF, and
SM systems. Loss prevents testing bypass relays, ESF amber
light actuation, and loss of power alarms.

1LV14D
120V control power from OAP55EB to MCR for: 1) operation

of ORA 027 & 028 (Breathing Air valves) . Loss isolates
.

valves; 2) Div 2 initiation of MCR HVAC Hi Rad isolation.
'

Loss prevents Div 2: isolation; 3) shutdown of VG fans in the
event of charcoal filter deluge. Loss prevents shutdown but

,

sends loss-of power alarm;'4) trip and alarm of VD fans.
Loss prevents trip but sends loss of control power alarm; 5)
initiation of VG system from radiation signal and
multiplication of LOCA signal. Loss prevents auto initiation
and transmission of LOCA signal; 6) LOCA trip of VP chiller.
Loss prevents trip; 7) operation of IVQ001A, 3, and 4B (VQ
isolation, valves). Loss causes, valves to isolate; 8)

. operation of IVR001B and LOCA signal seal-in for VR and VQ
controls. Loss causes valve isolation but prevents LOCA
signal and seal-in; 9) auto open interlock of damper IVXO4YB

."
,

, to fan IVX03CB. Loss. prevents damper operation; and 10) feed
to 12V DC power supply 1UU-LV851 which in turn feeds load

,

drivers.

ILV14E
120V control power from OAP55EB to MCR for: 1) LOCA

isolation signals for valves ICC050,53,60,71,74, and 127;
1CY017, and 20; 1FC007,16B,24B, and 37; ISF002;
IFP050,52,53, and 79; 1RE019, and'_21; 1RF019, and 21. Loss
prevents automatic isolation of the valves involved;

~

2) operation of valves IIA 006, and 7; ISA030, and 31. Loss
results in valve closure and isolation of IA and SA; 3)LOCA

-

signal for closure of valves 1SXO20B and OMC010 and starting
the Div 2 SX pump. Loss impacts pump automatic start, valve
line-up may require manual act' ion; 4) Containment spray
signal for closure of 1SX082B and opening 1E12-F014B. Loss
requires manual operation for valve line-up; 5) feed to 15V

,
DC power supply for analog optical isolators.

.

- 1LV14F . -
,

120V control power.from OAP55E to MCR for: 1)1eak
detection signal on main steam lines. Loss produces
isolation signal; 2)LOCA signal to valves 1SM001B, and 2B
(Div 2 SM dump valves) and VF fans. Loss prevents auto
actions, including Div 2 SM auto dump and VF fan. trip;:

-

m+, ;.7 y- - .-* 9 w- ,4m .m.i i.-r-
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NOOE
Encloaure 2,

Page 6 of 10

ILV14F (cont.)',

: 3) operation and LOCA/ RAD signals for IVR006B,7B,35, and 40.
'

Loss causes valves to isolate; 4) operation of valve 1WX019.
Loss causes valve to isolate; 5) position indication for
valve 1VG057B and temperature indication for Drywell, and
containment atmosphere as well as Suppression pool
temperature. Loss inops the MCR, recorder and computer input. -

1LV14G
120V control power from OAP55E to MCR for ESF. amber' lights

and overload bypass relays in the MC and CY systems. Loss
prevents testing bypass. relays, ESF amber light actuation,
and los9 of power alarms.

ILV14H
120V control power from OAP55E to NCR for ESF amber lights

in AP, DG, and DO systems and Div 2 DG fuel oil tank level
indication. Loss removes level indication and prevents ESF
amber light actuation.

ILV14J
.

120V control power from OAP55E to MCR for ESF amber lights
and overload bypass relays in the SX system and containment
pressure recorder IPR-CM257. Loss prevents recorder
operation, ESF amber light actuation, and~ testing of bypass

''
relays...

ILV14K .
120V control power from OAP55E to MCR for recorders 1PR-

CM064 (Drywell pressure) and ILR-CH241 (Suppression pool
level) and-ESF amber lights in the RE system. Loss prevents
recorder operation and ESF amber light actuation.

ILV14L -

120V control power from OAP55E to MCR for recorder OPDR- 1

VC153 (VC train B pre-filter differential) and ESF amber
lights the divisional portions of VC, VD, VG, VM, VP, VX,
and.VY systems. Loss prevents recorder operation and ESF
amber light actuation.

.

1LV14M
120V control power.from OAP55E to MCR for recorders ILR-

CM031 (Containment pressure).and ILR-SM016.(Suppression pool
~

level). Loss prevents recorder operation.
. .

4'
.

?
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Enclosure 2 I
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Page 7 of10

Div i Safe Shutdown Cables in Fire Zone CB-1F within 20 ft of the Div || Safe Shutdown |.

*
Thermo lag wrapped cables

RACEWAY CABLE # CABLE FUNCTION I
PIE 1AP34L 125V DC control power feed from 1DC13E to 0AP05E, 480V unit sub A. I

P1E 1AP34T 125V DC backup control power feed from 1 AP11E,480V unit sub 1 A, to !.

OAPOSE,480V unit sub A. l

C1E 1CC058 Control circuit from 1AP73E to operator of 1CC076A. Damage impacts ability to l

operate valve.
,

C1E 1DG01C Control circuitry between 1PL12JA and 1C61-P001 (Romote shutdown paner) for ]
various functions including LOCA bypass, emergency stop, and remote / local ,

control. Damage would impact remote operation of DG. |C1E 1DG01K Control circuit from 1C61 P001 to 1PL12JA for remote contml of speed and i

voltage of the DG.
. I

C1E 1DG01T Control circuit from 1AP07E to 1PL12JA for the diesel boost signal prior to
'

closure of the 4KV breaker.
C1E 1DG11G . Control circuit between 1 AP07EC (4KV DG feed breaker) and MCR canies the

PT output from the bus for the meters in the MCR. Damage impacts meter data
for operator.

C1E 1DG11T
'

Control permissive from 1AP07EC (4KV DG feed breaker) to the loss of
excitation relay in 1PL12JA and the idle start emergency over ride circuit.

4

Damageimpacts dieseloperation. i

C1E 1D001C
_

Control circuit between MCR and 1 AP60E for operation of 1DOO1PA, DG fuel oil
transfer pump. Dama0e impacts pump operability.

C1E ilP03A 120V regulated AC from DAP54EB to MCR panel H13-P861. Provides power for
Turbine bldg MS leak detection temperature switches. Dama0e causes alarm

,
~

and inputs Div 1 isolation si0nal into 2-of-4 logic. I

C1E 11P038 1.2'0V regulated AC from 0AP54EB to MCR panel H13-P861. Provides power for
*

algnal converter 1TY CM258 and 24V DC power supply 1ULM.V861 A. |
C1E 1LV13D 120V AC from 0AP54EB to MCR panel 1H13-P861 for: 1) operation of solenoids j

for ORA 026 and 029 (Breathing Air valves), ilA005 and 008 (IA div 1 isolation i

-valves), and 1SA029 and 032 (SA div 1 isolation valves). Loss of power isolates
. valves; 2) LOCA isolation signals to relays for valves in the CY, FC, FP, SF, SX,

M.C, RE, and RF systems' Loss of power prevents isolation; 3) LOCA start signal
'

.

. for the 1SX01PA (Div 1 SX pump). Loss prevents auto-start from LOCA. |

C1E 1LV13E 120V AC from OAP54EB to MCR panel 1H13-P861 for: 1) auto-operation loolc~

for SM Div i dump valves. Loss prevents automatic opening but manual
operatiori remains possible; 2) isolation and trip logic for VF fans. Loss prevents
fan trip; 3) operation of solenoids for 1VR006A and 007A (VR div 1 isolation *

valves) and .1WX020 (WX div.14 solation valve). Loss of power isolates valves;
4) Turbine bid 0 MS leak detection loop.~ Lossi causes alarm and inputs Div 1

- Isolation signalinto 2 of 4 logic.
C1E 1LV13F 120V AC from 0AP54EB to MCR panel 1H13-P870 for ESF amber. lights and

testin0 overload bypass relays in the CY and MC systems. Loss prevents testing

C1E 1LV13G.
bypass relays, ESF amber light actuation, and loss of power alarms.

*

.

120V AC from 0AP54EB to MCR panel 1H13-P877 for ESF amber lights in the
.AP, DG, and DO systems. Loss prevents ESF amber light actuation.

,

C1E 1LV13H~ 120V AC fmm 0AP54EB to MCR panel 1H13 P601 for: 1) ESF amberlights in
,

*

the RE. system. Loss prevents ESF amber light actuation; 2) recorders (1PR-,'

. CM256,063, and 240) in the CM system. Loss prevents MCR data collection.
C1E 1LV13J 120V AC from 0AP54EB to MCR panel 1H13-P801 for: 1) ESF amber lights in

, VC, VD, VG, VH, VP, VX, and VY systems. Loss of power prevents ESF amber.

( light actuation; 2) recorder CPDR VC053. Loss irnpacts MCR data collection. '
.

- - - - - - - - - - - - - ..-n- , - - .,._,e -
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i RACEWAY CABLE # CABLE FUNCTION
1 C1E 1LV13K .120V AC from 0AP54EB to MCR panel 1H13-P861 for: 1) radiation and LOCA

Isolation signals in the VC, VG, VP, VQ, and VR systems. Loss of power.

prevents isolation and also blocks the LOCA isolation signals to other systems
- ~ that originate in VG, VQ, etc; 2) control of solenoids for VQ and VR valves. Loss

of power causes valves to close and isolate; 3) auto-control of Div 1 VD fan.
Loss of power prevents auto-start but manual control remains intact; 4) auto-
open interlock of damper 1VX04YA to fan 1VXO3CA. Loss prevents damper-

operation.
C1E 1LV13L 120V AC from OAP54EB to MCR panel 1H13-P601 for ESF amber lights and

bypass relays in the SX system. Loss prevents ESF amber light actuation.
K1E 1NB66C Signal from 1821-N081A (Reactor water level xmtr) to DCS computer. Damage

would Interrupt signal to MCR and cause Div 1 low reactor water level signal to
be input to 2 of-4 logic.

P1E 1RP01C 125V DC feed from 1DC13E to 1C71-8001 A (Div 1 NSPS inverter). Loss of feed
causes inverter to shift to attemate source 1RP01E.

K1E 1RP75C Signal from 1821-N078A (Reactor pressure xmtr) to DCS computer. Damage
.

~
would interrupt signal to MCR and cause Div 1 reactor pressure signal to be
input to 2-of-4 logic.

P1E 1SX26A . 480V feed imm 1AP60E to 1EX019A, VC 1 A HX outlet valve .
.

C1E 1SX268 Control circuit from 0PL72JA to 1 AP60E for opening 1SX019A when OVC13CA
(VC chilled water chiller) is operating. Cable damage 'prevcits valve operation.

P1E 1SX39A 480V feed from 1 AP60E to 1SX017A,VC 1 A HX inlet valve.
*

C1E 1SX39B Contml circuit between 1AP60E and 1SX017A operator. Cable damage could
impact valve opention.

C1E 1SX39C ,' Control circuit bets een 1 AP60E and MCR for control of valve (no automatic
operation). Cable emage prevents changing valve position.

,C1E 1VC01C Alarm circuit between OAPO!!E and MCR for ESF amber lights and annunciationW

about 0VC03CA (VC A supply fan). Damage would impact MCR annunciation.
C1E 1VC03C - Alarm cirtelt between OAPOSE and MCR for ESF amber lights and annunciation

about 0VC04CA (VC A retum fan) and 0VC13CA (VC A chiller). Damage would
impad MCR annunciation.

C1E 1VC09J 120V AC feeds fmm .1 AP72E to OVC13CA (VC A chiller) to control and energize
the heater circuits of the compressor. Damage impacts heater circuits and could
impact chiller operation.

P1E 1VC20B '480V feed from 0AP24E to OTZ-VC035 (damper 0VC14YA operator).
PIE 1VC200 480V feed from 0AP24E to OTZ-VC034 (damper DVC13YA operator).
PIE IVC 20D 480V feed from 0AP24E to OTZ-VC033 (damper 0VC12YA operator).
C1E 1VC20E Control circuit for VC A modulating dampers OVC12YA,13YA, and 14YA.
PIE IVC 218 480V feed from GAP 24E to 0FZ-VC0030 (damper OVC30YA operator).

'
PIE IVC 21C 480V feed from GAP 24E to 0FZ-VC003E (damper OVC33YA operator)..

P1E 1VC21D 480V feed imm GAP 24E to 0FZ-VC003F (damper OVC36YA operator).
C1E 1VC21G Control circuit between OAP24E and OPL72JA for damper (OVC30YA,33YA, and

36YA) positionindicating lights.

- -
Control from 0AP24E to 0FZ-VC003D (dsmper OVC30YA operator). l.ossC1E 1VC210
prevents damperoperation.

C1E 1VC21P .. Control from 0AP24E to 0FZ-VC003E (damper OVC33YA operator). Loss.
prevents damperoperation. **

C1E 1VC21Q Control from 0AP24E to 0FZ-VC003F (damper DVC36YA operator). Loss
prevents damperoperation..

.

C1E 1VC21R 120V control power from 0AP54E to 0AP24E for operation of the control circuits
of multiple dampers including 0VC15YA,16YA,17YA,21YA,24YA,27YA,
30YA,33YA, and 36YA.

( P1E 1VC228 480V feed fmm OAP24E to OTZ-VC038 (damper OVC17YA operator).
P1E 1VC22C 480V feed from 0AP24E to OTZ-VC037 (damper OVC16YA operator).,

.



- - - . - - - . - - . - - - - - . _ - - - - _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

:

NOO%.,

:-
[ Enclosure 2

f Page 9 of10

i: RACEWAY CABLE # CABLE FUNCTION
i* 'P1E 1VC22D 480V feed from 0AP24E to OTZ-VC036 (damper DVC15YA operatoQ.
;- C1E IVC 22E Alarm and annunciation circuit between 0AP24E and OPL72JA for dampers

j DVC15YA,16YA,17YA, and 18YA.
P1E 1VC22F 480V feed from OAP24E to OTZ-VC039 (damper OVC18YA operato0

,

i P1E 1VC338 480V feed from 0AP24E to 0FZ-VC012 (damper OVC03YA operator).
j C1E IVC 33P Control from OAP24E to 0FZ-VC196 (damper OVC115YB operatoQ. Loss
; prevents damper operation.

.

j C1E 1VC33U. Control from OAP24E to 0FZ-VC012 (damper OVC03YA operator). Loss prevents .
i damper operation.

C1E 1VC33V Control from 0AP24E to 0FZ-VC006 (damper DVC02YA operator). Loss prevents
.demper operation.

P1E 1VC33X 480V feed fmm OAP24E to 0FZ-VC196 (damper OVC115YB operato0
C1E 1VC34R Control circut between CAP 24E and OPL72JA for operation of multiple dampers

including 0VC09YA,10YA, and 11YA. Damage impacts damper operation.
C*E 1VC42A Control circuit between OPL72JA and MCR for OVC04CA (VC A retum fan) and

'0VC08PA'(VC A chilled water pump). Circuit provides status lights, control of
pump, and manual stop of fan. Cable damage impacts VC A train operation.

C1E 1VC428 125V DC contml circuit between OPL72JA and MCR for OVC03CA (VC A supply
fan). Circuit provides for remote (MCR) control of fan and status lights, as wou
as ESF amber lights and annunciation. Cable damage prevents control imm

. MCR and, if double fault occurred, could blow control fuses and preverd fan
breaker operation.

'
C1E 1VC42C Control circuit between OPL72JA and MCR for position indication of dampers

OVC114YA,39YA,04YA, and 08YA as weX as ESF amber lights and
annunciation. Cable damage could impact operation of dampers OVC39YA,
04YA, and 08YA.

...

C1E 1VC42D Control circut between OPL72JA and MCR for position indication of dampem-

0VC27YA,24YA, and 21YA as wou as ESF smber lights and annunciation.
Cable damage could impact operation of dampers.

.

C1E IVC 42F Alarm circuit between OPL72JA and MCR for annunciation of isolation dampers
position. Damage impacts annunciation.

C1E 1VC43C Control circuit between OPL72JA and MCR for control and position indication of
dampers OVC69YA and 01YA as weX as ESF amber lights a~nd annunciation.
Cable damage would impact cordrol and operation of dampers.,

-

C1E. 1VC43E- Control circuit between OPL72JA and MCR for position indication of dampers
OVC30YA, 33YA, and 36YA as well as ESF amber lights and annunciation.
Cable . damage could impact operation of dampers.

C1E IVC 43F Control circut between OPL72JA and MCR for position indication of dampers
' OVC03YA,02YA,11YA, and 115YA plus control of OVC03YA and 115YA as weX
as ESF amber lights and annundation. Cable' damage would impad operaGon of
dampers.-

P1E 1VC488 480V feed from 0AP24E to 0FZ-VC003A (damper OVC21YA operator).
PIE IVC 48C 480V feed from OAP24E to 0FZ-VC0038 (damper CVC24YA operator).
P1E 1VC48D 480V feed from 0AP24E to 0FZ-VC003C (damper OVC27YA operator).

i
C1E 1VC48E Control circuit between 0AP24E and OPL72JA for control of dampers OVC21YA, '

24YA,~and 27YA. Includes ESF amber light indication and MCR annunciation.
*

Damage impacts damper operation and MCR indication.
'

.

C1E , IVC 48N Control from 0AP24E to 0FZ-VC003A (damper DVC21YA operator. Loss.

prevents damper operation.
~

|.

.

C1E 1VC480 Control from OAP24E to 0FZ-VC0038 (damper DVC24YA operator. Loss |

prevents damper operation.
,C1E 1VC48P Control from DAP24E to 0FZ-VC003C (damper CVC27YA operator. Loss;( . preventsdamperoperation.

'

P1E , 1VC49B 480V feed from OAP24E to 0FZ-VC068 (damper OVC69YA operatoQ.,

P1E IVC 49C 480V feed from OAP24E to 0FZ-VC014 (damper OVC01YA operator).
.

. '*
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RACEWAY CABLE # CABLE FUNCTION,
C1E 1VC49D Control circuit between OAP24E and OPL72JA for control of dampers OVC01YA*

'

and 69YA. Indudes ESF amber light indication and MCR annundation. Damage
impacts damper operation and MCR indication.

*

C1E ~1VC49K Control from 0AP24E to 0FZ-VC068 (damper OVC69Y operator. Loss prevents
damper operation.

.

C1E IVC 49L Control from 0AP24E to 0FZ-VC014 (damper OVC01YA operator. Loss prevents
. damper operation.
C1E 1VC49M ' .120V control power from 0AP54E to 0AP24E for operation of multiple dampers

induding DVC01YA,02YA,03YA,04YA,05YA,05YB,06YA,08YA,09YA,
10YA,11YA,39YA,49YA,49YB,69YA,114YA, and115YB. Damage prevents

< -

.
valve operation.

P1E 1VC558. 480V feed from GAP 24E to 0FZ-VC003G (damper OVC39YA operator).
P1E 1VC55D 480V feed from 0AP24E to 0FZ-VC011 (damper DVC08YA operator).
C1E 1VC55E Control circuit between OAP24E and OPL72JA for control of. dampers 0VC04YA,

08YA, and 39YA. Indudes ESF amber light Indication and MCR annundation.
. Damage impads damper operation and MCR Indication..

C1E 1VC55N Control from OAP24E to 0FZ-VC003G (damper OVC39YA operator). Loss
prevents damper operation.

C1E 1VC550 Control from 0AP24E to 0FZ-VC24 (damper OVC04YA operator). Loss prevents
damper operation.

~

C1E 1VC55P Control from 0AP24E to 0FZ-VC011 (damper OVC08YA operator). Loss prevents
damper operation.

K1E 1VC81B Signal from OTTC-VCO36 at OPL72JA to MCR recorder OPDR VC036 for
. computer room temperature. Damage impacts MCR data. -

K1E 1VC95C . Signal from 0PDY-VC021 at OPL72JA to MCR meter OPDi-VC021 for MCR
pressure indication. Damage impacts MCR data display.

! C1E 1VD01E Control interlock between 1PL54JA (Div 1 DG room ventilation paneQ and MCR'

for operation of1VD01CA.
P1E 1VD09C 480V fe6d from 1 AP72E to 1TZ-VD001C (damper 1VD03YA operator).
C1E' 1VD09J Control from 1 AP72E to 1TZ-VD001C (damper 1VD03YA operator). Loss

prevents damper operation.
.

C1E 1VD18B 120V control power feed from OAP54E to 1PL54JA (Div 1 DG room ventilation
panen.

P1E 1VX24A 480V feed from 1 AP72E to 1VX12CA, switchgear heat removal retum fan.

|

|
i

- .
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PRA EVALUATION OF SAFETY SIGNIFICANCE OF POTENTIAL

THERMOLAG FIRE BARRIER FAILURE IN FIRE ZONE'CB-1f '

This evaluation is intended'for use as supporting
documentation in the safety analysis of Thermo-Lag 330-1 >

cable wrap material in fire zone CB-1f. This study used the ,

IPE model and fire PRA databases as they stood on 11/18/94
as inputs. Subsequent changes to the IPE model and/or fire 1

PRA databases could significantly affect the results of this )
evaluation. Careful attention to the method used in this i

'

evaluation is important.in the correct interpretation and.

application of the final results. Use of the material
presented here in any other context could be inappropriate i

and potentially misleading or erroneous.

.

METHOD

This analys'is is composed of three major parts. .The first
part of the analysis is to identify all modeled components
that could be affected by a fire in zone CB-1f (762'

~

elevation, Control Building) and the basic events in the IPE
model that represent these. components. This list of
components contains not only the equipment itself, but also
any ce.bles required for a piece of equipment to perform its

,

_modeled function. This part also includes identifying the-

basic events in the CPS model that are protected by
~

Thermolag. Part 1 is described in attarhmants PRA-1 and
PRA-4..

Using the basic events list from part 1 as an input, the
second part of the analysis involves calculating the

.

conditional core damage probability (CCDP) for two different
situations. The first' situation is the case in which a fire
occurs and all cables and equipment in a fire zone are
damaged. This situation models Thermolag failing to
perform adequately as a fire barrier. The second situation
.is the case in which only cables not. wrapped by Thermolag-

are damaged by a postulated' fire. This situation models
Thermolag performing per design. Attachments'PRA-2 and PRA- j

, 5 describe the CCDP determinati,on. '

While core damage prevention is an important consideration
for plant safety, it is not.Thermolag's sole intended
function. Maintaining centainment integrity by protecting
contain= ant isolation and heat removal. capabilities.is also
required by. 10CFR50, Appendix R. Additionally, containment
analysis in the IPE report identified the loss of
containment hydrogen control as a major cause of containment
failure. Correspondingly, the effect of a fire in zone CB-

g if on these functions was also examined. This analysis is.,

detailed in attachments PRA-2 and PRA-5.

.
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( The third part of the analysis was to determine the fire
ignition frequency in zone CB-1f. This calculation utilizes
the methodology described in the. Fire-Induced Vulnerability
Evaluation (FIVE) Guide, EPRI TR-100370 and the Fire Risk
Analysis Implementation Guide, EPRI Project 3385-01.
Ignition frequency calculation is described on attachments
PRA-3 and PRA-6.

.

CONCLUSION ..

.

This results of this analysis showed that the difference in
CCDPs between the two cases multiplied by the ignition
frequency was below the significance threshold of 1.0E-06.

.

This result.shows that the.Thermolag installed in fire zone
CB-1f provided no significant benefit in preventing core '

damage. Additionally, no significant impact or benefit from
.Thermolag was found to exist relating to containment
isolation capability, containment heat removal or
containmant hydrogen control.

.
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Fire Database Development.

'
and Fire Susceptible Events for
Thermolag Installations '

-

he purpose of the fire PRA databases is to provide location; ,

! specific.information for the PRA model. This information,

includes the location of all PRA modeled equipment and
supporting cables, the basic events (BE)s associated with

~ said equipment, and the PRA initiators that could result
from a fire in any fire zone. , A major resource for this -

task was the SLICE database system maintained by the NSED
electrical design group. Database development covered all
firezones in the plant instead of being specific to
individual firezones.

How Database Was Developed . -

.

Darahame development was performed by completion of the
following steps:

.

. Identification of all basic events included in the PRA
'

1.
model. This task was performed by creating a BE report from
the PROJECT.BE file using the CAFTA code..

2. . Determine which basic events apply to each piece of
.

.aodeled equipment. This task was performed by separating
: the BEs from task 1 by system and having each system analyst

identify the equipment associat;ed with each basic event.
Some basic events, such as certain flow diversion events,.

had'more than'one piece of equipment' associated with it.
munan errors and maintenance unavailabilities were excluded
from this task since these BEs would occur prior to a fire'.
his task generated darahame ELDB2.DBF.

. 3. Identify all power, control and instrumentation cables
associated with each piece of modeled equipment. The SLICE
darahame CABLE.DEF was used for this task. All equipment
identified in task 2 were compared with the PR_BQUIPMT AND.
'to EQUIPNT fields in the CABLE.DBF database. The resulting'
cables were then. traced until either the 4.16KV/6.9KV or
main control room' cable risers / termination cabinets were

. . reached. Tracing the cables involved not only the CABLE.DBP'
database, but also plant B02 and B03' drawings. .The. CPS safe
shutdown analysis' contained'in USAR Appendix F was also. *

reviewed to ensure all cables in that analysis associated -
'

with modeled equipment.were included in.the fire database..

Cables to modeled equipment that would not,disoble the.-

*,
' :"

. equipment'if lost, such as positioh indi' cation on non ~ .

interlocked valves, were not. included ~in the database. '.

Cables to the RAT and ERAT, though not explicitly modeled in
{ the-PRA, were included as a means of identifying zones where

'a fire could result in the loss of offsite power.

-
. .

, - w
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. Page 2 of 3't 4. Identify the routing points associated with all
identified cables. Routing points are intermediate

--

locations on a cable tray or conduit. Using SLICE data, the
trays containing each cable were identified, as well as all
intermediate routing points.-

5. Identify fire zone associated with each routing point.,

Using a SLICE system cross-index of routing point to fire
zone, the location of. cables contained in cable trays wasidentified'.-

-

6. -Identify fire zones associated with each piece of
modeled equipment. This task was performed by a combination.
of plant general arrangement review and plant walkdown.
7. Identify fire zones as'sociated with conduits and open

-

cables. Since the SLICE database dces not contain locationinformation on conduit or.open cables, this task was
performed by a combination of plant general arrangement
review and' plant walkdown. 'i

-

8. Identify equipment susceptible to spurious actuation.

from fire. This information was taken directly ficom the
safe shutdown analysis contained in USAR Appendix F.

i 9. Identify internal events initiators that could occur
due to a fire in a fire zone. Using information gathered in

-

previous tasks, all equipment and cables in this zone were
identified. This list was reviewed and a list of' initiatorsresulting from the loss of all equipment and. cables in zone
CB-1f was compiled. This list was reviewed by an IPE
analyst and a SRO and a final initiator list was developed.

Utilizing the information gathered in the previous' steps,
the fire location database ELDBl.DBF was completed.

iSelection of Fire Susceptible BEs in Thermolag Areas,

*

The structure cf ELDB1 was set up so that for each piece of
.

. .

equipment, cabTes were identified up to the 4.16KV/6.9KV
. busses and/or '.he main control room termination cabinets.
'This resulted in listing some cables, particularly power
cables, seve: cal times for different pieces of equipment..

,

'

.This approach allowed a darshame sort on fire zone without
losing control, power or instr =anention dependencies. Oncethe equipment and cables contained in a zone'were-

'

identified, the associated BEs wers' also dd6 ermined. ,'.This.~ '

list of BEs 'was reviewed and BEs that would not be affected.
- -

.

'

by a fire were removed from the list of fire susceptibleBEs. Examples of the type of BEs removed include thei following: manual valve
l ' open, orifices plugging, plugging, check valves failing toall pre-event human errors and all,

maintenance

..- ~ .-
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unavailabilities. Attachment PRA-4 contains the lists of

! BEs and initiators generated from database ELDBl.DBF.
.
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{ Attarhmant PRA-2'
i

| CONDITIONAL CORE DAMAGE FREQUENCY -
.

; AND CONTAINMENT IMPACT
POR THERMOLAG INSTALLATIONS

4 _ For fire zone CB-1f, all the basic events in the PRA that
'

could be affected by a fire in the area were identified
using the databases that were prepared for the fire PRA.
For a basic event to be affected by a fire, either a fire
susceptible component or associated power, control, or
important instrumentation cable had to be located'in fire

'

zone CB-1f. These basic events are called fire-susceptible
basic events. The development of the data bases and th'e
lists of fire susceptible basic events are described in
attachment PRA-1.

CONDITIONAL CORE DAMAGE PROBABILITY

After the appropriate basic events were identified,:two
analyses were performed. First, all the fire-susceptible
basic events involving that area were set to TRUE (meaning
failed)' in the original model,-the model was requantified

'and the resulting. conditional core damage probability (CCDP)
was determined. This represents the case in which Thermolag
'is ineffective. Secondly, all the fire-susceptible basic.

events involving that area, except those which are protected
with Thermolag, were set'to TRUE in the models, and the
'resulting CCDP was determined.. This represents the case in
which there is an effective Thermolag fire barrier. The
difference between the two results multiplied by the'

firesone ignition frequency irepresents the importance of the
fire barrier. The larger the product of the ignition
frequency and difference in CCDPs is, the more important is'

the 'ltermolag installation in that area. Attachment PRA-4
contains the list of basic events used for both cases in
zone CB-1f.

Following the completion of fire modeling it was found that!
all of the fixed ignition. sources identified in firezone
CB-1f could be screened using F.tVE and Fire PRA methods.,

Additionally, only; transient oil had the potential for a
significant fire. Correspondingly, the transient ignition
frequency for oil was used in the calculation to determine .
the safety benefit of -installed Thermolag in firezone~ CB-if.,

- Attachment PRA-7 details the-transient oil ignition
frequency calculation..-

.. .. . .
, ...

For thoroughness, it'is important to go back to the original^

,models to fail the appropriate components, because in''the
( normal process of quantifying a.PRA, many combinations of
I events that are unlikely without a fire are truncated out of

the' solution because they contribute very little to the

., _ -_ _ - _.
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overall core damage frequency result. Subsequent results)

when trying to. fail these components will be inacc' rate if'-

u
their failure could contribute significantly to the
probability of core ~ damage. By failing them before
truncation, no'aignificant contributor can be lost.

The analysis of this area included failure of affected
ccaponents as described above, plus the certain occurrence
of the initiating events that would be precipitated'by a-
fire in each area. All other initiators were trimaned out by _
setting them to FALSB.
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CONTAINMENT FUNCTION EVALUATION

For defense in depth, the containment function is important,
as well as core damage frequency. Because.a low fraction of
postulated core damage events lead to containment failure, a
simplified method of assessing the impact of Thermolag
failure was' employed. Three~ functions that support
containment-integrity were analyzed independently. These
functions are 'iisolation, heat removal, and hydrogen control.
The reliability of these functions was compared with the
Thermolag fa'iled and with the Thermolag assumed capable of
performing as designed.

Examples of the various batch files and SETS user programs
to perform this analysis are included in attachment PRA-5.

RESULTS

The CCDP calculated without crediting Thermolag was
2.30E-01. The CCDP taking credit for Thermolag was,2.21E-01
with a difference between the two cases of 9.0E-03. The
ignition frequency for transient oil was calculated to be'

1.30E-07 fire /yr. The product of the ignition frequency'and
the difference in CCDPs was found to be 1.17E-09 which is
far'below the significance threshold of 1.0E-06. This
result shows that Thermolag provides no significant benefit,

.in preventing core damage in zone CB-1f. Additionally, no.

significant impact or benefit was found between the two
analyzed cases relating to conta4 = ant isolation, heat
removal or' hydrogen control capabilities in zone CB-1f.
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Page1of2
i Fire Ignition Frequencies
'

for Thermolag Areas
.

Following calculation of the conditional core damage
Probabilities (CCDPs), the results were reviewed and all
fire zones with CCDPs greater than 1.0E-07 were identified.

J

Fire zones with lower CCDPs were screened without additional 1

analysis. In this zo'ne the CCDP is greater than 1.0E-07 and-

the ignition frequency must be calculated. -

1Development of Ignition Frequencies
|,

The ignition frequency was calculated in accordance with'the
EPRI Fire PRA Implementation guide and the Fire-Induced
Vulnerability Evaluati'on (FIVE) manual- (EPRI TP-100370) .'
The contractor ~for the fire PRA tailored collaboration,
Scientific, Applications International Corp. (SAIC), supplied
EXCEL spreadsheets that duplicate the printed ignition-

frequency worksheets.from the implementation manual..
Generic fire frequencies were taken directly from the " Fire
Events Database,' Final Draft Report", dated 12/30/91, that
was prepared by SAIC for Nuclear Safety AS.11ysis Center
(NSAC). Location weighting factors and ignition source
weighting factor methods are specified by the implementation

| . guide.
.

The major difficulty.in the ignition frequency calculation
methodology was.the determination of the number and location
of the plant ignition sources for both zone CB-1f and the
plant as a whole. The implementation, guide described the
types of ignition sources that must be consideied. Using
the SLICE system EQUIPMEN.DBF database,,all equipment
matching the component type guidelines were identified. The-.

SLICE system is maintained by the NSED electrical design |

group. .Significant judgment was required in determining
which components to include as ' sources. The bases for
component selection.were. supplied by SAIC. For example,
pumps of less than or equal.to 5 HP were eliminated as
' ignition sources. Cables and junction boxes were eliminated -

~.as possible ignit' ion sources since essentially'all cable in'
the plant is IEEE-383 rated cable ~. Using the ignition,

source list developed from.the SLICE system as a guide, zone
CB-1f was then walked down and any additional ignition
sources were added to the list. Selected system dumps from'

.the MEL system were also reviewed. This was particularly
-

, laportant for the electrical cabinet categories since each'.
,,

individual.breaked cubii:le is' counted as an 'indiv'idual '
.

"

-

cabinet. - *.

'

f Following the identification of the zone CB-1f ignition
sources, the plant wide ignition sources were identified andi

fire zones associated with these sources were detemined by

.

, - . . - _.e,, _
_ , _. - ...- - - __
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'

comparing the column and row.information from SLICE and MEL ,
. '

I with the plant general arrangements. Selected areas were
.

*

also reviewed from plant elevation drawings (E2X series).
Walkdowns in approximately 10% of the plant fire zones were
also perfornfed as a check of the accuracy of the
documentation review. It should be noted that the .

' implementation guide allows equipment numbers and locations
to be estimated by engineering judgment alone. Once
locations ~were identified, the number of plant-wide
components for each category were determined both plant-wide -

and by location type. Fire zones are characterized as
belonging to different location types. Some location types
were obvious, such as the main control room or turbine
building. Others; such as switchgear rooms and reactor
building locations were less apparent. Switchgear rooms
were' selected based on the existence of either 4.16 KV or
6.9 KV switchgear The reactor building category was baseds

on Mark I/and Mark II' containment layouts and encompassed
. zones in the Puel, Auxiliary, Control and Diesel Generator
, buildings that were not included in other specific location
types. '

With the plant wide and location type component tabulations.

complete, the fixed ignition sources contributing ~to the'
ignition frequency in zone CB-1f were determined.and entered
onto the worksheets. In addition to fixed. ignition sources,! transient ignition sources were also e - ined. Transient
ignition weighting factors were identified using the
implementation guide. Specifically, contribution from.
smoking and candles were eliminated from consideration. Thehot pipe contribution was also excluded for those. zones
without high energy piping.. Once all component location.

information was entered, the zone ignition frequency was~
calculated. The firezone CB-1f ignition frequency is -

7.4B-03 per year. For additional information, Attachment
PRA-6'contains the zone CB-1f ignition frequency worksheet.
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j
BASIC EVENT LIST FOR ALL MODELED CABLES IN ZONE CB-1f,

BASIC EVENT DESCRIPTION

.

A05EX4CCBD
FAILURE OF CIRCUIT BREAKER OAPOSE CUB 4C OPENA06EX4BCBD
FAILURE OF CIRCUIT BREAKER OAP06E CUB'4B OPENA06EX4CCBD
FAILURE OF CIRCUIT BREAKER OAP06E CUB 4C OPENA22E3ALCBD
FAILURE OF CIRCUIT BREAKER OAP22E CUB 3AL OPENA23E3ALCBD
FAILURE OF CIRCUIT BREAKER OAP23E CUB 3AL OPENA45E4ATABD
FAILURE OF CIRCUIT BREAKER 1AP45E CUB 4AL OPENAAP144CCBD
FAILURE OF CIRCUIT BREAKER 1AP14E CUB 4C OPENAAP244ACBD
' FAILURE OF CIRCUIT BREAKER 1AP24E CUB 4A OPEN1AAP244CCBD
FAILURE 0F CIRCUIT BREAKER 1AP24E CUB 4C OPEN,AAP244DCBD
FAILURE OF CIRCUIT BREAKER 1AP24R CUB 4D OPENAAPATCOCBD

-

FAILURE OF CIRCUIT BREAKER ATCO OPEN- AAT1D1LCBD
FAILURE OF. CIRCUIT BREAKER AT1D1L OPEN (CUB J)AAT1F1JCBD
FAILURE OF CIRCUIT BREAKER,AT1F1J OPEN (CUB H)ADG01EADGR
FAILURE OF DIESEL GENERATOR DG01EA TO RUNADG01KADGS
FAILURE OF DIESEL GENERATOR DG01KA TO START

.,,

ADG01KAIJtX ' FAILURE .DG01KA INITIATION IDGIC CIRCUITS TO WORKADG01KBDGR
FAILURE OF DIESEL' GENERATOR 01KB TO~ RUNADG01KBDGS
FAIIRRE 'OF DIESEL GENERATOR 01KB TO STARTADG01EBTAEX
FAILURE OF.DG01KB INITIATION CIRCUITSADOO1PAMPR
FAILURE OF PUMP DOO1PA TO RUN GIVEN STARTADOO1PAMPS
FAILURE OF PUMP DOO1PA TO START;

M)OO1PBMPR
FAILURE OF PUMP DOO1PB TO RUN GIVEN STARTADOO19BMPS
FAILURE OF. PUMP DOO1PB TO. STARTAP201A1CBD
FAILURE OF CIRCUIT BREAKER 201A1 CIDSED (RAT)AP201A1CBO ~
FAILURE OF CIRCUIT BREAKER 201A1.TO OPEN (RAT)

-

AP221A1CBC
FAILURE'OF CIRCUIT BREAKER 221A1 TO.CLOSE (ERAT)AP221A1CBO (CUB
FAILURE OF CIRCUIT BREAKER 221A1 TO OPEN (ERAT)AP552ALCBD
FAILURE OF CIRCUIT 3REAKER 0AP55EB CUB 2AL OPEN,AP91E4CCBD
FAILURE OF CIRCUIT BREAKER OAP91E CUB 4C.OPEN,AP91E4DCBD FAILURE OF CIRCUIT BREAKER OAP91E CUB 4D OPENAPX201ACBO
FAILURE OF' CIRCUIT BREAKER 201A TO OPEN (UAT)APX400BCBD
FAILURE OF CIRCUIT BREAKER 400B1 OPENAPX4000CBD
FAILURE OF CIRCUIT BREAKER 4000 OPENAPX401DCBD
FAILURE OF CIRCUIT. BREAKER 401D OPEN (CUB 3B)APX401FCBD
FAIIURE OF CIRCUIT BREAKER 401F OPEN (CUB 38)

-

APX401JCBD
FAIIRRE OF CIRCUIT BREAKER 401J OPEN (CUB 38)APX401LCBD
FAIIDRE OF CIRCUIT BREAKER 401L OPEN (CUB 3B)APX501ACBO
FAIIBRE OF CIRCUIT BREAKER 501A TO OPEN (UAT)APX521ACBC
FAIIERE OF CIRCUIT BREAKER 521A TO CLOSE. (RAT) -(CUB F)AU201A1RDY
UNDERVOI/fAGE RELkY 201A1 FAILS TO ACTUATEAU225AIRIFY
UNDERVOId' AGE.-REL5Y 222A1 FAILS TO ACTUATEAVD01CAPHR

* AVD01CAFNS | FAILURE OF FAN VD01CA TO START
FAIIURE OF FAN VD01CA TO RUN

-
.:

~. .,,
-

AVD01CBFNR FAIIRRE OF FAN VD01CB TO RUN .
AVD01CBFNS

FAIIURE OF FAN VD01CB TO START'VD01YADMO
FAILURE OF DAMPER VD01YA TO OPEN

-

1
'D01YBDNO FAILURE OF DAMPER VD01YB TO OPEN_144A16CBD

FAILURE OF CIRCUIT BREAKER 1DC16E CUB 4A #16 OPEND114&l4CBD

D1Demwn ' FAILURE OF BATTERY CHARGER IDC25E OUTPUTFAILURE OF CIRCUIT BREAKER 1DC17E CUB 4A #18 OPEND1DC26EBCD
FAILURE OF BATTERY CHARGER 1DC26E OUTPUT

__ _ .__ - __ _ _ _ _- . _ . -
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j j

BASIC EVENT LIST FOR ALL MODELED CABLES IN ZONE CB-1f
,

BASIC EVENT DESCRIPTION
:
i
i D1RP02ETFZ

TRANSFORMER 1RP02E FAILS TO PROVIDE POWER! D1UPSIATFZ
SOLATRON REGUIATOR UPSIA FAILS TO PROVIDE POWERD1UPS1BTFZ

I SOLATRON REGUIATOR UPS1B FAILS TO PROVIDE POWER
'

D20E4EIDBD
FAILURE OF CIRCUIT BREAKER OAP20E CUB 4EL OPENI

'

D20E4ERCBD
FAIIBRE OF CIRCUIT BREAKER 0AP20E CUB 4ER OPEN| D23E4DLCBD
FAILURE OF CIRCUIT BREAKER OAP23E CUB 4DL OPEN.

i

D23E4DRCBD
FAILURE OF CIRCUIT BREAKER OAP23E CUB 4DR OPEN !

! DAF24ARCBD
FAIIDRE OF CIRCUIT BREAKER MCC F2 CUB 4AR OPEN |

i DBUSNXCSWH
DC BUSES'1E AND 1F ARE NOT CROSS CONNECTED

l

1' DC164A1CBD
FAILURE OF CIRCUIT BREAKER 1DC16E CUB 4A CKT 1 Ot2N !

DC174A1CBD
FAILURE OF CIRCUIT BREAKER 1DC17E CUB 4A CKT 1 OPEN

|I
DC7181ASSO !STATIC XFER SWITCN C718001A PAILS OPENDC7181ASSX STATIC XPER, SWITCH C71S001A IMPROPER XFERj DC71S1BSSO

. STATIC XPER' SWITCH C71S001B FAIIS OPENDC71S1BSSX
STATIC XFER SNITCH C71S001B IMPROPER XFERi DCC71SABCD

"

FAILURE OF BATTERY CHARGER C71S004A OUTPUT| DCC71SBBCD-
FAIIDRE OF BATTERY CHARGER C71S004B. OUTPUT: DCS001AIVD
FAIIDRE OF' OUTPUT PROM INVERTER'S001Al DCS001BIVD
F.AIIDRE OF OUTPUT FROM INVERTER S001B

#.
DCS004AIVD

FAILURE OF OUTPUT FROM INVERTER 1C718004A
-

?..
DCS004BIVD

FAIIDRE OF OUTPUT FROM' INVERTER 1C71S004BDCS005ATFZ
TRANSFORMER S005A FAILS TO PROVIDE. POWER! DCS005BTFZ
TRANSFORMER $005B FAILS TO PROVIDE POWER'

D(XTPS1AIVD
FAIIBRE OF OUTPUT PRON INVERTER UPS1Ai DCUPSIASSO
STATIC XFER SWITCH UPS1A FAILS OPENj

DCUPS1ASSX STATIC XPER' SWITCH UPSIA IMPROPER XPERi
DCUPS1BIVD FAIIURE'OF OUTPUT FRON INVERTER UPS1Bj

DCUPS1BSSO STATIC XPER SWITCH UPS1B FAILS OPE'N -
' *

DCUPS1BSSX
STATIC XPER SWITCH UPS1B IMPROPER XPERi DD16E17CBD
FAIIBRE OF CIRCUIT BREAKER DC NCC 1E CUB 17 OPEN ;

DD17E19CBD
FAIIDRE OF CIRCUIT BREAKER DC NCC 17E CUB 19 OPEN

'

j DDC1E1ACBD
FAIIURE OF CIRCUIT BREAKER DC MCC 1E CUB 1A OPENi ~ DDC1E3BCBD
FAIIDRE OF CIRCUIT BREAKER DC NCC 1E CUB 3B OPEN! DDC1E6BCBD
FAILURE OF CIRCUIT BREAKER DC NCC 1E 6B OPEN| ,DDC1E7ACBD
FAIIDRE OF CIRCUIT BREAKER DC MCC 1E CUB 7A OPENi DDC1F1ACBD
FAIIERE OF CIRCUIT BREAKER DC MCC 1F CUB 1A OPEN'

DDC1F3BCBD
FAILURE OF CIRCUIT BREAKER DC MCC 1F CUB 3B OPENDDC1F7ACBD
FAIIBRE'OF CIRCUIT BREAKER DC NCC 1F CUB 7A OPENDDC1F8ACBD
FAIIBRE OF CIRCUIT BREAKER DC NCC 1F CUB 8A OPEN

,

a DNCID4BCBD FAILURE OF CB UNIT Sr% ; ) CUB 4B OPEN
.,DVX04CAFNR FAIIDRE OF FAN .VX04Ca TO RUN

| DifX13CBFNR FAIIDRE OF FAN VX13CB T6' RUN'
.

i-'* *
~

DVX13CBFNS FAILURE OF FAN VX13CB TO START
~'-

DX1C2AIBBD
FAILURE OF CIRCUIT BREAKER NCC 1C CUB 2AL OPEN; DX1D2AIBBD
FAIIDRE OF CIRCUIT. BREAKER MCC 1D CUB 2AL OPEN'XVX14CPNR FAIIDRE OF FAN VX14C TO RUNI

XVX14CFNS FAILURE OF' FAN VX14C TO START
-

'
: aREFIDWXVC

RH DIVERSION FIDW VALVE FAIIE TO CIOSEESIFIDWXVC
SX DIVERSION FIDW VALVE FAILS TO CIDSEEWSPMMXVC
WS DIVERSION FLOW VALVE FAILS TO CIDSE

FCB00535VT NOV 1CB005A FAILS TO REMAIN OPEN
.

. - - . , v -
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BASIC EVENT LIST FOR ALL NODELED CABLES IN ZONE CB-1f
BASIC EVENT DESCRIPTION

'

|

FCB01PAMPR PUMP 1CB01PA FAILS To RUN
FCB01PCMPR PUMP 1CB01PC FAILS TO RUN
FCB01PCMPS PUMP 1CB01PC' FAILS TO START
FCD01PAMPR PUMP 1CD01PA FAILS TO RUN |
FFWO10BAVC

COND FIDW RETURN VALVE 1FWO10B FAIIS TO CIDSE i
FFW010BAVO

MIN FI4W VALVE 1FWO10B FAILS TO OPENFTOFAIISYZ
TURB OIL FAILS To SUPPORT FW OPER (HARDWARE)IRIF063MVT MOV F063 IMPROPERLY SHUTS

JOSA01CCPR
FAIIARE OF COMPRESSOR 0 TO RUN GIVEN STARTJ0$A01CCPS
FAILURE OF COMPRESSOR 0 TO START

J11A021 AVE. , AUTO ISOL VALVE IIA 021 IMPROPERLY. CIDSES
J1IA022 AVE

AUTO ISOL VALVE lIA022 IMPROPERLY CIDSES
J11A045 AVE ' AUTO ISOL~ VALVE IIA 045 IMPROPERLY CIDSESJXIA053PSE SWITCH IA053 FAILS CAUSING ISOLATION
KXCY0l6MVC CYJCONT OUTBD ISOL VLV FAILS TO CLOSE

.KXCYO17MVC .CY CONT INBD ISOL VLV FAILS TO CLOSE
-

KXFC007MVC
PC CONT OUTLET INBD ISOL VLV FAILS TO CLOSE-

KXFC037MVC FC SUPPLY CONT INBD ISOL VLV FAILS TO CIDSE.KXIA006AVC
IA CONT INBD ISOL VLV 006 FAILS TO CICSE

-

-KXN004BTSE
RCIC HI ROOM TEMP N004B TRANS FAILS TO ACTUATEKXN005BTSE RCICi

tOOM .RI DELTA TEMP N005B TRANS. FAIIs RIGH
KXN006BTSE' RCIC ROOM HI DELTA TEMP N006B TRANS FAILS IDW

v
t

KXRE021SVC
CONT. ' EQUIP DRM SUMP DISCH INBD ISOL VLV FAILS TO CIDSEKXXF063MVC
RHR & RCIC ' STEAM SUPPLY INBD ISOL VLV FAIIS TO CIOSEKERF 021SVC
CONT FIDOR DRN. SUMP DISCH INBD ISOL VLV FAILS TO CIDSEMCA01PAMPR
VACUUM PUMP A FAILS TO RUN GIVEN STARTMCA01PAMPS VACUUM PUMP A FAILS TO START-

MCA01PBMPR VACUUM PUMP B FAILS TO RUN GIVEN START
MCA01PBMPS ' VACUUM PUMP B FAIIS TO START -

MCA02PAMPR SEAL WATER PUMP OCA02PA FAILS TO RUNMCA02PAMPS
SEAL WATER PUMP OCA02PA FAILS TO START

,

MCW001ARVT
CW PUMP A'DISCH VLV FAIIS To RENAIN OPEN

-

McW001CRVO
CW PUMP 1C DISCHARCE VLV FAILS TO OPEN

i

McW01PAMPR CW PUMP A FAILS TO RUN
McWO1PBMPR CW PUMP B FAILS To RUN

-

MCW01PCMPR CW PUMP C FAILS TO RUN,

MCW01PC2EPS CIRC WATER PUMP C FAILS TO START
MSCREENSYE INEFFECTIVE SCREEN SPRAYMXIA006AVT

IA CONTAINMENT INBOARD ISOL VLV FAILS TO REMAIN OPENNC11CIAMPR CRD PUMP 1C11C001A FAILS TO RUN
PCN081AISX OB IEVEL TRANS A FAIIA
PXN400AIAX SYS.1 LVL TRANS A SIGNALtFAII5 '

-' . - -

' *

PXN400EISX' SYS,1 LYL'TRANS E SIGNAL FAIIS t
- ~~*

,

.PXN401APSX 'SYS 1 PRESS TRANS A SIGNAL. FAILS
PXN401EPSX SYS 1 PRESS TRANS E SIGNAL FAIISQ1FC007MVO Motor' Operated Valve FC007 Won't Open

-

KIA006AVO IA V1v IA006 Fails to Open .

I 112F008MVO
SUCTION MOV FROM RR FAILS TO OPEN'R12F009MVO
SUCTION MOV FROM RR FAILS TO OPENR2F037BMVT
FAILURE OF FC LINE HOV B TO REMAIN CICSEDR31YG7CPNR
RHR C ROOM COOLER FAN FAILS TO RUN

_
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k
BASIC EVENT LIST FOR ALL 'MODELED CABLES IN ZONE CB-1f

1

BASIC EVENT DESCRIPTION

R3VYO7CFNS
RHR C ROOM COOLER FAN FAILS TO' START

WOWS 1PAMPR FAILURE OF PUMP OWS01PA TO PROVIDE SEAL.FIDWWCC01PAMPR
FAILURE OF PUMP 1CC01PA TO. PROVIDE FIDWWCC01PBMPR
FAILURE OF PUMP 1CC01PB TO PROVIDE FIDW -

WCC01POEPR FAILURE OF PUMP 1CC01PC TO PROVIDE FIDW
WWO23AXTRX HARDWARE FAILURE OF CHILLER TRAIN A
WWO23BXTRX HARDWARE FAILURE OF CHILLER TRAIN B
WWO23CXTRX HARDWARE FAIIURE OF CHILLER TRAIN C
WWO23DXTRX HARDWARE FAILURE OF CHILLER TRAIN D
WWO23EXTRX HARDWARE FAIIURE OF. CHILLER TRAIN E
WNS01POEPR FAILURE OF PUMP 1WS01PC TO PROVIDE FIDW
WWS1PACMPR FAILURE 'OF PUMP 1WS01PA .TO PROVIDE FIDW
WWT01PAMPR FAILURE OF PUNP 1NT01PA TO PROVIDE FIDU,X1SX02SMVO SIMICE GATE FAILS TO OPEN
X1SX189AVO DISCHARGE VALVE 1SX189 FAILS TO OPEN . . .'

XRF014BNVO INLET VALVE 1E12F014B FAILS TO OPEN
XSX01PAMPR PUMP ~1SX01PA FAILS TO RUN
XSX01PAMPS PUMP 1SX01PA FAILS TO START
XSX01PBNPR PUMP 1SX01PB FAILS TO RUN

* XSX01PBMPS PUMP ISX01PB FAIIS TO START
18X023B4V0 DISCHARGE VALVE ISXO23B FAILS TO OPEN

4
5

XSX027B&VO DISCHARGE VALVE ISX027B' FAILS TO OPEN.
.XSX027CAVO' DISCHARGE VALVE ISX027C FAILS TO OPEN
XSXO63ANUO .DISCFARGE VALVE ISX063A' FAILS TO OPEN

~XSX063BNVO DISCHARGE VALVE ISXO63B FAILS TO OPEN
.XSX181&&VD DISCHARGE VALVE ISX181A FAIIS TO OPEN
XSX181BkVO DISCHARGE VALVE ISX181B FAILS TO OPEN '

XSX185AAVO DISCHARGE VALVE ISX18.5A FAILS TO OPEN
-

XSX185B&VD DISCHARGE VALVE ISX185B FAILS TO OPEN
-

'XSX193BkVO DISCHARGE VALVE ISX193B FAILS TO OPEN
.

YIDSSIA2RX IDSS OF INTRUMENT AIR INITIATOR
' YIOSSSWTRI IDSS OF PIANT SERVICE WATER INITIATOR .

YTRANISTRX TRANSIENT WITH ISOLATION. INITIATOR
.

i.

*

.

.

.,
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' . . . .
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(
BASIC EVENT LIST FOR ALL NON-THERMOLAG WRAPPED CABLES IN-

ZONE CB-1f -
,

BASIC EVENT DESCRIPTION i
'

.

AOSEX4CCBD
FAILURE OF CIRCUIT BREAKER OAPOSE CUB 4C OPEN

~

A22E3AICBD
FAILURE OF CIRCUIT BREAKER OAP22E CUB 3AL OPENA23E3AICBD
FAILURE OF CIRCUIT BREAKER OAP23E CUB 3AL OPEN

A45E4AICBD FAILURE OF CIRCUIT BREAKER 1AP45E CUB 4AL OPENAAP144CCBD
FAILURE OF CIRCUIT ' BREAKER 1AP14E CUB 4C OPEN '

i

AAP244ACBD
FAILURE OF CIRCUIT BREAKER 1AP24E CUB 4A OPENAAP244CCBD
FAILURE OF CIRCUIT BREAKER 1AP24E CUB 4C OPENAAP244DCBD
FAILURE OF CIRCUIT BREAKER 1AP24E CUB 4D OPEN

>AAPATCOCBD, FAILURE OF CIRCUIT BREAKER ATCO OPEN .

' AAT1D114BD . FAILURE _OF CIRCUIT BREAKER AT1D1L OPEN (CUB J)AAT1F13CBD
FAILURE OF CIRCUIT BREAKER AT1F1J OPEN (CUB H)ADG01EADGR
FAIIURE OF DIESEL GENERATOR DG01KA To RUNADG01EADGS
FAILURE.OF DIESEL GENERATOR DG01KA To START !,

' ADG01EAIMX
FAIIDRE DG01KA INITIATION LOGIC CIRCUITS TO WORKAD001PAMPR
FAILURE OF PUMP DOO1PA TO RUN GIVEN STARTAD001PAMPS FAILURE OF PUMP D001PA TO STARTAP201A1CBD
FAILURE OF CIRCUIT BREAKER 201A1 CIDSED (RAT)AP201A1CB0
FAILURE.OF. CIRCUIT _ BREAKER 201A1 TO OPEN (RAT)

AP221A1CBC. FAILURE OF CIRCUIT BREAKER 221A1 TO CIDSE (ERAT)(CUB
k. AP221A1CB0 ~ FAIIDRE OF CIRCUIT BREAKER 222Al TO OPEN (ERAT)AP91E4CCBD

FAILURE OF CIRCUIT BREAKER OAP91E CUB 4C OPENAP91E4DCBD
.FAIIDRE OF CIRCUIT BREAKER 0AP91E CUB 4D OPENAPX201ACB0
PAIIDRE OF CIRCUIT BREAKER 201A TO OPEN (UAT)'APX4000CBD
FAIIDRE'OF CIRCUIT. BREAKER 4000 OPENAPX401DCBD FAILURE OF CIRCUIT BREAKER 401D OPEN (CUB 3.B);

.

APX401FCBD FAIIDRE OF CIRCUIT BREAKER 401F OPEN (CUB 3B)APX401JCBD
FAIIBRE OF CIRCUIT BREAKER 4013 OPEN (CUB 3B)APX4011DBD
.FAIIBRE OF CIRCUIT BREAKER 401L OPEN (CUB 3B)

.

, ,APX501ACBO
FAIIDRE OF CIRCUIT BREAKER 501A TO OPEN (UAT)APX521ACBC
FAIIBRE OF CIRCUIT BREAKER 521A TO CLOSE

AU201A1RDY 'UNDERVOIA' AGE REIAY 201A1 FAIIA TO ACTUAT8(RAT) (CUB F)AU222A1RDY
UNDERVOIS' AGE REIAY 221A1 FAILS TO ACTUATEAVD01CAFNR

~

FAIIBRE OF FAN VD01CA TO RUN
AVD01CAFNS FAILURE OF FAN VD01CA TO START-
AVD01YADNO FAIIDRE OF DAMPER VD01YA TO OPEN

-

.D164A16CBD
FAIIDRE OF CIRCUIT _ BREAKER.1DC16E CUB 4A (16 OPEN.D174A18CBD *

FAIIDRE OF CIRCUIT BREAKER 1DC17E CUB 4A #18 OPEND1DC25EBCD
FAIIDRE OF BATTERY CRARGER 1DC25E OUTPUTD1DC26EBCD
FAIIDRE OF BATTERY CHARGER 1DC26E OUTPUT

,

D1UP81ATFE
SOIATRON REGUIATOR UPSIA PAIIA TO PROVIDE POWER .'D1UPS1.BTFE SOIATRON R,5GUISDDR-

- -

D20T 4EIDBD FAIIBRE OF CIRCUIT,UPS1B FATIA Bi PSIOVIDE ' POWER ~
..

' '
-

BREAKER CAP 20E CUB 4EL OPEN
D20 $4ERCBD ' FAIIDRE OF CIRCUIT BREAKER 0AP20E CUB 4ER OPEN'

Lb E4DIMBD
FAILURE OF CIRCUIT BREAKER OAP23E CUB.4DL OPEN

*123E4DRCBD FAIIDRE OF CIRCUIT BREAKER OAP23E CUB 4DR OPEN
j

!

BUSNXCSWR DC BUSES 1E AND 1F ARE NOT CROSS CONNECTED.sC164A1CBD
FAIIDRE OF. CIRCUIT BREAKER 1DC16E CUB '4A CKT 1 OPENDC174A1CBD
FAIIDRE OF CIRCUIT BREAKER 1DC17E CUB 4A CKT 1 OPENDC7181ASSO
STATIC XFER SWITCH C71S001A FAILS OPENDC1131ASSX
STATIC XPER SWITCH C71S001A IMPROPER XPER

_ __ _~ - -- - - -- - ---- --~
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BASIC EVENT LIST FOR ALL NON-THERMOIAG WRAPPED CABLES IN'
ZONE CB-1f

'

BASIC EVENT DESCRIPTION

DC71S1BSSO
STATIC XFER SWITCH C71S001B FAILS OPEN

-

DC7151BSSX
STATIC XFER SWITCH C71S001B IMPROPER XFERDCC71SABCD
FAILURE OF BATTERY CHARGER C71S004A OUTPUT

DCC71SBBCD' FAIWRE OF' BATTERY CHARGER C71S004B OUTPUTDCS001AIVD
FAILURE OF OUTPUT FROM INVERTER S001A

DCS001BIVD FAILURE OF OUTPUT FROM INVERTER S001B'DCS004AIVD
FAILURE OF OUTPUT FROM INVERTER 1C71S004A'DCS004BIVD
FAILURE OF OUTPUT FROM INVERTER 1C71S004BDCS005ATFS
TRANSFORMER S005A FAILS TO PROVIDE POWERDCS005BTFZ
TRANSFORMER S005B FAILS TO PROVIDE POWER

-

DCUPS1AIVD
FAILURE OF OUTPUT FROM INVERTER UPS1A

DCUPS1ASSO STATIC XFER SWITCH UPS1A FAILS OPEN
DCUPS1ASSX ' STATIC'XPER SWITCH UPS1A IMPROPER XPERDCUPS1BIVD

FAILURE OP OUTPUT FROM INVERTER UPS1B
..

DCUPS1BSSO ' STATIC XPER SWITCH UPS1B FAILS OPENDCUPS1BSSX
STATIC XFER SWITCH UPS1B IMPROPER XPERDD16E17CBD
FAILURE OF CIRCUIT BREAKER DC MCC 1E CUB.17 dPENDD17E19CBD
FAILURE OF' CIRCUIT BREAKER DC MCC 17E CUB 19.'OPEN

~

DDC1EIACBD
FAILURE OF CIRCUIT BREAKER DC MCC 1E CUB 1A OPENy DDC1E3BCBD.
' FAILURE OF CIRCUIT BREAKER DC MCC 1E CUB 3B OPEN*

DDC1E6BCBD . FAILURE OF CIRCUIT BREAKER DC MCC 1E 6B OPENDDC1E7ACBD
FAILURE OF CIRCUIT. BREAKER DC MCC 1E CUB 7A OPEN

.

DDC1F1ACBD
FAI WRE OF CIRCUIT BREAKER DC MCC 1F CUB 1A OPENDDC1F3BCBD
FAILURE OF CIRCUIT BREAKER DC MCC 1F CUB 3B OPENDDC1F7ACBD
FAIIDRE OF CIRCUIT BREAKER DC MCC-1F CUB 7A OPENDDC1F8ACBD
FAILURE OF CIRCUIT BREAKER DC MCC 1F CUB 8A OPEN

~

,DHC1D4BCBD
FAILURE OF CB UNIT SUB 1D CUB 4B OPEN

DVX04CAFMR FAILURE OF FAN VXO4CA TO RUNDX1C2AI4BD
FAIMRE OF CIRCUIT BREAKER MCC 1C CUB 2AL OPENDX1D2AICBD
FAI WRE OF CIRCUIT BREAKER MCC 1D CUB 2AL OPENEWSFIDMXVC
WS DIVERSION FIDW VALVE FAILS TO CICSE

PCB005AMVT" MOV 1CB005A FAILS TO REMAIN OPEN
FCB01PAMPR PUMP 1CB01PA FAILS TO.RUN
FCB01POLPR PUMP 1CB01PC FAIIS TO RUN

,

FCB01PCMPS PUMP ICB01PC FAILS TO START
FCD01PAMPR PUMP 1CD01PA FAIIS TO RUN
FFWO10BAVC

COND FIDW RETURN VALVE 1FW010B FAILS TO CICSE
FFWO10BAVO ~ MIN FIDW VALVE 1FWO10B FAILS. TO OPEN'FTOFAILSYE

TU?S OIL FAIIS TO SUPPORT FW OPER (MARDWARA)40SA01CCPR
FAIIDRE OF COMPRESSOR 0 TO RUN GIVEN START.30sA01 ccbs

~ '

FAILURE OF COMPRE8Sdd 0 TO' S' FART '-
- - -

AUTO ISOL VALVE IIA 021 IMPROPERLY CICSES
'

.'

J11A021 AVE
'

.

311A022 AVE
AUTO ISOL VALVE IIA 022 IMPROPERLY CIDSESJ1IA04$ AVE
AUTO ISOL VALVE IIA 045 IMPROPERLY CICSESM 053PSE
SWITCH IA053 FAILS CAUSING ISOIATION' :XCY016MVC
CY CONT OUTBD ISOL VLV FAILS TO CIDSEMCA01PAMPR
VACUUM PUMP A FAILS TO RUN.GIVEN STARTMCA01PAMPS
VACUUM PUMP A FAILS TO STARTMCA01PBMPR
VACUUM. PUMP B FAILS TO RUN GIVEN STARTMCA01PEMPS
VACUUM. PUMP B FAILS TO START

, . . - . . _ -
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$ i
BASIC EVENT LIST FOR ALL NON-THERNOIAG WRAPPED CABLES INi

*

ZONE CB-1f

BASIC EVENT DESCRIPTION

NCA02PAMPR SEAL WATER PUMP OCA02PA FAILS TO RUNMCA02PAMPS
. SEAL WATER PUMP OCA02PA PAILS TO STARTMcWOO1AHVT
CW PUMP A DISCH VLV FAILS TO RENAIN OPEN

.

MCWOO1GVO
CW PUNP 1C DISCHARGE VLV FAILS TO OPEN

McW01PAMPR CW PUNP A FAILS To RUN
MCWO1PBNPR CW PUNP B FAILS.TO RUN
MCWO1PWPR CW PUMP C FAILS TO RUN.

' MCWO1PGPS CIRC WATER PUMP C FAILS TO START
MSCREENSYZ . INEFFECTIVE SCREEN SPRAY
NC11CIAMPR CRD PUMP 1C11C001A FAILS TO RUN
PCN081ALSX OB LEVEL TRANS'A FAILS
PXN400ALSX SYS 1 LVL TRANS A SIGNAL FAILS

'PXN400ELSX SYS 1 LVL TRANS E SIGNAL FAILS
,PXN401APSX SYS 1 PRESS TRANS A SIGNAL FAILS .

PXN401EPSX SYS 1 PRESS TRANS E SIGNAL PAILS
*

R12F008MVO SUCTION MOV FROM RR FAILS TO OPENWOWS 1PAMPR
FAILURE OF PUMP OWS01PA TO PROVIDE SEAL FIDWWCC01PAMPR
FAILURE OF PUMP'1CC01PA TO PROVIDE FLOWWCC01PBMPR
FAILURE OF"PUNP 1CC01PB TO PROVIDE FI4WWCC01PGtPR
FAILURE OF PUMP 1CC01PC TO PROVIDE FIDW

.,

WWO23AXTRX
-

HARDWARE. FAIIERE OF CHILLER TRAIN A
WWO23BXTRX HARDWARE FAILURE OF CHILLER TRAIN B
WWO23CXTRX HARDWARE FAILURE OF CHILLER TRAIN C
WWO23DXTRX HARDWARE FAIIRRE OF CHILLER TRAIN D

*
'

WWO23EXTRX HARDWARE FAILURE OF CHILLER TRAIN E
WWS01PNPR FAILURE OF PUMP 1WS01PC TO PROVIDE FIDWWWS1PAQtPR

FAILURE OF PUMP 1WS01PA TO PROVIDE FIDWWWT01PAMPR
FAILURE OF PUMP 1HT01PA TO PROVIDE FIDWX1SX02SNVO SIDICE GATE FAILS TO OPEN

XSX01PAMPR PUMP 1SX01PA FAILS TO RUN
XSX01PAMPS PUMP.1SX01PA FAILS To STARTXSX063AMVO

DISCHARGE VALVE ISX063A FAILS TO OPENXSX181AAVO DISCHARGE VALVE ISX181A FAILS TO OPEN.,XSX185AAVO
DISCHARGE VALVE *1SX185A FAILS TO OPEN

-

YIDSSIATRX IDSS OF INTRUMENT AIR INITIATORYIDSSSWTRX
IOSS OF.PIANT SERVICE WATER INITIATORYTRANISTRX
TRANSIENT WITH ISOIATION IMITIATOR

. ..s

.? .' '
.

.

. , . , , . . . .. .,. . -
. .,

, , . .
,

. ,
.

.

k

.
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i

W-00f; ; ANALYSIS OF CONDITIONAL CORE DAMAGE'PREQUENCIES
i 4
i AND CONTAINMENT DEGRADATION FOR
i

THERMOLAG FIRE ZONES
! !

,

k

i nis attachment describes the method used 'for ~ determining the
| likelihood of core damage, given that a fire has destroyed all
. essential equipment in a specified fire area. Basically, the

~

! method fails all components .in a given area in the appropriate
i fault trees, and then re-solves the entire' PRA model. This |
| method was used rather; than failing events in the core damage )results from the PRA,.because many components that do not appear

in the core damage ' cutsets because they are inherently reliable
; may be. failed by a fire. Therefore just starting with the core

damage cutsets would not yield a true picture of the possible;

; consequences from'a fire in a given area. This method was used
for the 94 fire areas of interest for the fire PRA. '

, .

IEPUTS
-

;
1

'

The method starts with-three inputs: the linked CAFTA fault tree
.

; models for the plant, the SETS user programs. for solving the
i system and sequences for th'e level 1 PRA, and a list for each

i fire area of the basic events that are . assumed failed and the4

! '

initiating events that could result from a fire in a given area.

The linked CAFTA fault trees are in ECNMT.CAF.

The SETS user programs for the PRA are as listed in appendix P of
the PRA update report.'

The lists of basic events and initiators are of the following
'

example format.

Wv_amnle text innut file (Area CB3B) *

'

BlP^2 alB.

B1 L
D1 -

D1RP
. IM ,

l
.

e

.

-
.. . .. . . . . .

. . ..
,

l

.
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0$1!!!!!0
) DD16E17CBD
' , .

00ciOI1000
'

0081018$0
DDC181ACBD

.

000$!$$$0 !DDCIE7ACBD

00b1E3$$0
0081Ea$0
DXVX14CFNR
EINil>,Cgg
!!!!!!!AXO-

IM!!!!!ai !

IMPORTING FAULT TREES
,.

The first step in solving the PRA' model is to read the CAFTA
fault tree files into SETS, simplify them, and form , independent
subtrees (IST) and stem equittions. Two steps are taken before
doing. this in order 'to ensure that top events necessary for the
sequence solutions are not unintentionally included.in the ISTs. ,

The first step is identical . to that taken for the base PRA
solution; to construct ~ an . additional fault tree containing 'all
the events that we wanted to keep out of ISTs .and then combine
this with SCNMT (the' combined IPE~ fault tree model). The secondstep * was similar, but .necessary for this analysis ' and 'not the
base PRA solution, because in the. process of simplifying fault,

trees with many failed events, some top event equations arei

dropped if they evaluate to OMEGA (failed). A second auxiliaryfault - tree was constructed with all the top events that are
necessary for the event tree. sequence solutions. When this wascombined with the ECNMT, 'few- top events vanished in the *

reformatting process.
.

INDEPatDENT SUBTREES .

. -

The reformatting process is implemented with the FRMNENFT proce-dure in SETS. The us'er program for this procedure is produced by.a BASIC program (ISTPREP) that reads the failure event text fileand sets all the included events to'ONBGA (true,.ie. failed)' and
then continues to write a. SETS, program to set all initiators to
0.0 except those included in the failure event text file which
are set to 1.0.

-

*

An exanqple program to produce ISTs is 'shown here.
.

haamle SETS user ut-t-m for form Isus (CB3 BIRT.IN), , ,,
e

.. , ,
.

. -

N*xanar f PhS
'r5gg SaTSIs3 I S , CPS-Stat 2).-

( HIB:EdB : -

.

2

.
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H-ooli.

YIESl= XYIES1 ,

iii^d="Xh.

?!N!:HIN!,i
?ini: Nin! : .
?i!R: Hi!R :

-

YIEDC= XYIEDC : .

icd ="X h
,

'

18: H8 : , -

"a="XYD6 ,
|

-

YD

!w2=1=,!
YC1= ZYC1
YC3= XYC3 ,,

i

YC= XYC.

YC4= XYCl 1

YC5= XYC5 , )
YC6= XYC6 ,
18: H8 ,- |

1881:!!!al : .Y1a= XYxa .

lis:!!!2 :, - i
.

YD5ES iYDIES1
YDIES2= XYDIES2 ,,

n"!:!!!! :
?!!:I?i!-

,

- "r=w ,
"

iiimm
=

E*aM:m!ga:
-Y. -

PYN
-

M 8,=,3 g ). N* 8 :
mP

: '
.

.

POR313$ CPS-TalP,NCMOOD,FIRETOPS / CPS-STEM 1, CPS-IST *(MEGA$ '

D164A1 ,

D174A1 '

31DC03EBYD,,.

! h
Ambg$'

.

!-

ma
Vcy!
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d:e
; !

una u t.

?? @U :-
.
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888181i8 8
.

DDC1DICCBD:.

8881 lie 8,'

8881!a888::DDCIFIACBD

8881fj|@,:
o!$8EiE

Ifia?AIPR8!
xay114 SHIP).

fjU M E j' E ){ cps-st a e oh m l).

The first call to FRMNEWPT ('Forml) renames all the top eventsrequired for the event tree sequence solution to correspond theauxiliary fault tree. The second call (Form 3) is the procedure
call that OMEGA 3 the appropriate basic events and forms the ISTs
and STEM. Finally the third call removes the logic for the first
auxiliary fault tree, so that no time is wasted in solving it.
INITIATOR FREQUENCY CORRECTION .

Before the fault trees are solved, the initiators are adjusted
using the other program that is . produced by the BASIC programISTPREP.

Hvinnele SETS user n a ram to adiust initiator frecuencies: (CB3BDATA.IN)

IA FIRE PRA-SPCIFIC SCENARIO INITIATORS $
READ

.

b aIOCK$ CPSBEDAT.

--- n g!Hafsge pg.._.. ron rInn an== .'

: !! ;E H
: . YIO 9tX 1| : . YLwCAITRI ;

-.

o o n arD o

P
'

Tros| g
'

.

: IArax ,

\
.

~

EVENT TREE READING SOLtFTION *

After these. two programs . are run, then.- the ISTs and the STEMequations are solved.-
cations of f.he GENFTEQN procedure, using the SOLVIST and.SOLVEThis is done 'with atz;uight-forward appli- -

. .

- '

,

6
e

4

. .

_.
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SETS user programs. These, programs.are edited to set the trunca-
[ tion level at 1E-7.

After these solutions, it is necessary to form an equation block
with only the top events which are needed for the event tree
sequence solutions. This is done with another SETS user program,
but it ust be unique for each fire area. 'As mentioned above,
when a top event is evaluated as OMEGA, the equation is lost.
Therefore when that top event subsequently appears in a sequence

, equation, the sequence equation cannot be solved. In order to
avoid the need to rewrite the sequence solutions for each fire
area, the top events that are lost need to be re-defined. In
addition, combination events are sometimes lost, as well. For

- exagle, high pressure ' injection (YU) is a combination' of high
pressure core spray (YU1) and' feedwater (YQl) . If one of these
is evaluated as OMEGA, then YU should equal the other input.
SETS doesn't handle this correctly. To acc.oemodate these . two
shortcomings, another BASIC program (SUPREP) was developed to
read the output of the FRMNEWFT procedure and make the proper
equation adjustments. An example SETS user program resulting
from the BASIC 1.' :xJram follows.

Dwanmle SETS user nrocram to form ton event ecuation block
(CB3BSU.IN)

UP WITH EVENT TREE HEADIsGS $

A mb ,~vo). 1

@"< ).j

j i _ _ _ ,TCDCBSDM).
j ',Yol).

j g TCRD).
1 1. ,TIma) .a' -

'

g rzg) .,b,YII) .4B t(
lb :tru,YU) .

~

1 Y

y ' ,{ d tD' _ . _ _, R1 ',

sLESTAT. . . . .. s

E N TREE SEQUENCE SOLUTIONS -
..

* *
. . -

. .- . *., . , , ,

..
_

. . -" ~ , .

After these'mechanizations, the sequence equations are used to
. solve all the event tree, sequences. 'The, SETS user programs were
~ djusted to analyze all sequences to it truncation level of 1.0E-a

/ 7. The' final result cutsets are truncated at 2.0E-7. One other'

modification to the me.quence solution was made to eliminate the-

5
.
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analysis for dependent human failures. Because so many headings

.

,

| turned out to be OMEGA, the dependent HRA analysis would have to i\ be customized for each fire case, and the work necessary for that |was judged to be excessive for the benefit that could be gained.
'One change was made to,SEQTRAN.IN to avoid formation of an empty
block when all transient initiators becoue ISTs.
THERMOLAG BENEFIT

.

For areas in which Thermolag is employed as a fire barrier, the
above analysis was repeated. The firsc analysis was with all
basic events in the area failed, as though Thermolag provides no
benefit. The second analysis assumed that Thermolag was effec-
tive, and the protected basic events were not failed.

.

CONTannnmT FUNCTIONS

In order to be thorough in evaluating the Thermolag importance,
the benefit of Thermolag to containment function, in addition to
core damage potential., needed to be evaluated. Running the
entire suit of containment sequence solution SETS user. programs -
for all Thermolag applications would be very time consuming. It
would.also be very difficult, with unique programs required for
each area because of the loss of terms that evaluate to ONEGA, as
described above. Consequently a simplified method was used.
Three ~ containment functions were evaluated as follows: contcin-*

, ment heat removal, containment icolation, and hydrogen control.
These functions were evaluated independently, rather than throught

conuinent event tree sequences.~

Conu 4 ==nt heat removal capability was modeled as possible by
the RER fault troie, containment spray (YCNMSA, YCNMTSB) and sup-
pression pool cooling (YSPCA, YSPCB) modes. Containment isola-
tion was evaluated with the contain=nt isolation fault tree
~(KGATE01), and hydrogen control was modeled with itr fault tree
(CGATE101). The first comparison was for which of these headings
were ONEGAd in the Form' New Fault Tree procedure call as dis-

. cussed above under the EVENT TREE' HEADINGS heading. If the same
4

events ~ were OM3 gad for both the Thermolag failure and Thermolag
success cases, no further action was required, as Thermolag

! provided no. benefit to the model. For' cases in which there were'

differences in the headinirs that were OMEGAd (This happened for
only CNMT heat removal in two areas.), a user program was de- '

,

veloped to evaluate the combination of . YCNMTSA, YCNMTSB, YSPCA,
and YSPCB with the' appropriate events ONBGAd. The difference in
results between ' the Thermolag- failure and Thermolag success 'in
this analysis is the importance of Thermolag in the area to. .

;
_.

* *

protecting the containment heat remqval funi: tion. *- .- .
.

BATCE FILE AUTCBEETICK -

t
*

.

The entire process described above, except for the final CNMT
:,( heat removal analysis. is implemented by using batch files. The

complete solution for a.lis.t of areas can be performed by calling -

6
i

.

i.

?

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

h TLSOLN with a list of areas as command line parameters. TLSOLN
'

i { in turn calls other batch files. The first one called is TLPREP,
j which Zuns the BASIC programs to produce the inpot files. The
j second call is to TLSYS, which solves the system and event tree
j heading equations and prepares the . equation block with all the
: necessary headings for the event tree solutions. The third is {

,

! TLSBQ, which solves the individual event tree sequences, does all
j recoveries, combines - the sequences into final results, and then
: processes and prints.the final results. TLSOLN then calls TLSIFTto identify the containment functions that are failed for each

|1 case. The programs and data to complete this process are listed i

; below.
,

TABLE OF CATLun PROGRAMS AND PROr'RnUnun

| (Note: AREA is used as a generic term to be replaced by.each area
j designation.)
i

i
-

,

| PEDGRAM DESCRIPTICR fJELE DATA: *

TLSoIJr. BAT Does entire solution for listed areas TLPREP. BAT
1 TLSYS. BAT I

.

*

] -
TLSEQ. BAT '

TLSIFT. BAT
! TLPREP. BAT Prepares BITS inputs for specified area KEY-FAKE. CONj INPUTBLK. FIR
4

ISTPREP. BAS* .

SUPREP. BAS: -

j REY-FAKE.COM Public Domain utility for aa===ad line BASIC parameters.

ISTPREP. BAS input to form ISTs and adjust initiators
Writes AREAIST.IN and mmM.IN,

}- TEMPIST.TET
;

AREA.TET Text files conenining BE's to be failed and intiators to' occur
j SUPREP. BAS s SETS input for setting 19 ST top events '

ST.oDT.

Writes AREASU.IN,
i

IMPUTRLF.. FIR SETS block file con *=4=ing only the fault trees from cAFTA
-

,

'
TLSYS. BAT Solves for eventi tree headings READTL.IN

t

AREAIST.IN
AREA'3ATA.IN' .

SoLVIST.IN- .

SOLVE.IN
.

. ARIASU.IN -

BIDCKSTh.IN
WRITETOP.IN*

READBIJts. BAS.
* - **

. .

PURGE.CCEE.
-

!
* *

,, .. #
DO. BAT ~, . .

l
- - *

READF2JtE.IN Prepared from cArta files for EQatr, ENOIRED, and ETL.
Makes faitial SETS block for rammender of programs.

(- SOLVIS't.IN Uses SETS praamAire GERFTBQR with the SAVE option for ISTs
t SOINE.IN Uses SETS procedure GENFTEQN to solve all' stem equations.

.

Prepared by using the GENFTEQN with the WRITE option on the
7

|

|

~. . _ _ ~ _ _ _ _ _ _ _ _ . . _ _ . __ ._ _ _ - - _ _
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original models with no events ONEGAd in. order to solve and I

g save all ET headings. '

!
'

BIDCKSTA.IN Uses SETS procedure BLKSTAT to check status of equation block |

WRITE 10P.'NI Uses SETS procedures WRTBLK and WRTVALBLK to prepare switch
file (SWPL) to form a new block file with only ET headings

READBLKS. BAS Prepares SETS input file READTEMP.IN to form a new block file
DEtnRTES.IN

.

PURGE.EEE Utility file to remove excessive line and form feeds from SETS output
DO. BAT Utility to print text in small font with small line spacing
TLSEQ. BAT Calls all sequence SETS user programs in sequence "to solve multiple .sequences, including recoveries CUTVAL. BAS
CUTVAL. BAS Reads output from SETS COtrfRMVAL and lists the results in CUTVAL.OUT
TLSIPT. BAT Prepares lists of CtatT function headings that have been settto ONEGA.ISTSIPT. BAS

.

ISTSIPT. BAS Picks out QGrr function headings -hat have been set to CHEGA by theAREAIST SETS user program.-

.

.

&

.

.

|

|

*
I
i

.
*

.

|
*

. . .

J

q

1

. - -

!
. . . . . . . ., . .

, .

l

.

.

8
.
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. 440671
] PROGRAM LISTINGS

i
*

TLSOIM. BAT.

h E f1A==A COTO END

h
~

~

. gpjup'Tg!'
.

REM CALL %1.

g= *in! P d a iH P N ' " -

*' .

TLS FT. BAT %

'
'

:
,

TLPREP. BAT

EL-

PBAT.DAT

D i+ E * E **** PREPARE IST AND DATA FILESECHO %1

SEfBASIRRLAIC\PC8\TL\ INPUT \ISTPREP>>PREPBAT.DAT
-

M Y. N N I @ *P E "I8TS8

ngr}!!Ed!hm=::sT.cor.
E? ' PetRp"Es >d 21

-: . wer
<. E a! E M k .s a n w a w P . - -

. .

s.
.

- gr.-T
.

.

.

LA -

TIAYS. BAT
-

gw..A _
'

.

r_amgT
.

.

q'*Dg s -sm-
.

'd
"

. E m ..F..w.n E.. d b, g t - s
-

-

ahN= -d
Lgxys ydp PifJ:"le -

~

i
r $.1 mg

-

. >,w-

>bk
-

-

m : m :. w h. s
>.

-
-

.

.

.- ;g ggg> . .
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ECQ?>$8FditkiEri"PsotvSrra.ouri

b* u i $ N"**
inszene...t
{}r{ecggg>T.S

......

[ i soLvs. cot

g g 9".\ h'liH 58dl880PifsYSaAT.DATEIFF5E5"?No
8

'

F: SBD 1 STEM. FIR
.

,,,...... ......

!!NQYge!IPf..theecoRin ......."."r.did!9 assFmPa.cor

Aigrij',g" ............................

FIND)PhS_Y S ET is .
***" t1SD oDT >> SYSBAT ')AT

hk
,

RR SU 5 SBkT T
*

gpY- KFL F- ETSB 1HDG. FIR

ida d S c ite. U " e m ......s
.ECHO Y DEL D SCRATCH \*.*.

DEL SWFL ,
,

S$A
WRITEMP.g >>DATFIND *No SYSBAT.DAT

E BAS C\GWBAS Fi CS$READBLKS SYSBAT.DAT
*

'

$A DAT'
-

dFe'.n!L g, ,g FI
* *D $ 8 T

*

kk ' S $ h.D$T *

SBTS.00T.

Do E 5f8 BAT.D$T *

N ASYso x, dS PUR$P== c o. Doc co

IHIfim STA=T
i$RR

. R$8 n"'
.

TLSEQ. BAT
.

.

{FtPA..AaerorI=ISa .

J|in Era!T Tui HTsis7!! "iEEE' IE8b4!a'!S in\t!!!Eo
%- " 's

h8 . . ..
-

, g .8.?ea! # 2
- -.

, :, .

***** PonuAT AnD anxD In IST SounTIoss **********.
gY,harSBo\tizar.rIn nKFL

-

c, $$'E..o s'Eddi?T.i 84"!P8"".DATpatron vaITIsTS.888"^! SF1xo

MS5(Es5c$$0$!sY$5I$I$$MEST!" GAT.DAT>>Sk*osIT.DAT
'

10
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RESULTS OF MAINTENANCE HISTORY REVIEW FOR OIL
!

AS A TRANSIENT COMBUSTIBLE IN ZONE CB-1f

In order to determine the significance of oil as a transient
combustible in zone CB-1f, maintenance records and
surveillance data were reviewed to determine how often. oil
was present in the fire zone. While the only oil lubricated
equipment is located within fire zone CB-1f are the three CC
pumps, this zone could be traversed to reach equipment in ;
other fire zones. This review identified oil lubricated ;

equipment located on the 762' elevation of the control and
diesel generator buildings since it was felt access to these

i

zones would likely require traversing fire zone CB-1f. '

Based on walkdown of fire zone CB-1f, a time per traverse
for oil of 15 minutes was conservatively estimated.
Additionally, it was assumed that 2 traversas (trav). .of zone
CB-1f per evolution (evol) were required.

Since the CC pumps are located within firezone CB-1f, it is
assumed that each oil change requires more time than 15

.

|minutes per traverse. Additionally, since each evolution !

involves 2 gallons of oil or less, a time per evolution of,

1/2 shift (4 hours) was used in the analysis.
Preventive Maintenance Activities

The first group of maintenance records examined were for
preventive maintenance activities'(PMs). PMs are performed.
either at. regular time intervals or in response to a
. specific evert or number of events.

ORA 01CA(B) .- Change compressor oil every 6 months.

(2 compressors) (2 .evol/yr) (2. trav/evol) (15 min /trav) = 120 .

adn/yr -

OVA 05CA(B) - Grease lubricated. '

OVA 06CA(B) - Grease lubricated..

OVLO2CA(B) Grease lubricated. *

OVLO3'CA(B) - Grease lubricated. ~ '

OVL17CA(B) ,- Grease lubricated.
'

( OVL18CA(B) - Grease lubricated.
*

.

- , ,, , - - ----+e
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; ICC01PA(B,C) - Change motor bearing oil every 6 months,
change pump bearing oil every 6 months.-

Note: Sit te no requirement exists that specifies that
changing the oil for the motor and pump bearings must be
done concurrently,'these activities are treated
conservatively as occurring separately.

i(3 pumps) (2 evol/yr) (240 min /evol) = 1440 min /yr |

IVD01CA(B,C) - Grease lubricated.
j

IVD03CA(B) - Grease lubricated.

IVF03CA(B) - Grease lubricated. I
i

IVF04CA(B) - Grease lubricated.

IVR06CA(B) - Grease lubricated.

IVR07CA(B) - Grease lubricated.
.

Corrective Maintenance Activities
, W e remainder of the maintenance records examined were fori corrective. maintenance activities. Corrective maintenanceis performed in response to degradation or failure.of a,

piece of equipment. Only maintenance work requests (MWRs)
~ that specifically included oil replacement in the job steps

.
or listed oil in the materials used section were included.
H e following corrective maintenance activities were '

performed over the period of 6/22/94 - 4/28/86. *

ORA 01CB - 1 evolution
10C01PB - 4 'volutionse*

ICC01PC - 1 evolution
*

1CC01PB tr 1CC01PC

(5 evol/8.15 yr) (240 min /evol) = 147.2 min /yr,

,.0RA01CB -
-

'

(1 evol/8.15 yr)(2 trav/evol)(15 min /trav)
.

.

= 3.7 min /yr.

Bien 4 ficance M ein ation
.

Se sum of all of the oil traverses of fire zone CB-1f is1710.9' min /yr. Me total' number of minutes in a yeai is( 525,600. This gives a probability of' oil being present in
fire zone CB-1f of 1710.9/525600 or 3.26E-03.

-

t.
,

e
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( 3.99E-04 - Transient Combustible Ignition Frequency for Fire
Zone CB-1f (Transient Section, Attachment PRA-6).
0.1 . Probability of Oil Be.ing Exposed In Violation of the
Fire Protection Program (FIVE manual).

.

2.30E-01 - Whole Zone CCDP for Fire Zone CB-1f.

(3.26E-03) (3.99E'-04) (0.1) (2.30E-01) 2.998-08, Not=

significant as a transient combustible
.

(Note: the product of the transient combustible ignition frequency, probability ofoil being
exposed and the probability of oil being in the zone is also referred to as the ignition
frequency fortransient oil)
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Evaluation of Ampacity Derating for Thermo-Lag Installation4

t-
'

Topic: |
Consideration of the existing cable ampacities in this |

-

area with respect to the NRC concerns (IEIN 94-22) over the
ampacity derating needed for Thermo-lag installations.
Design statement:

Clinton Power Station project ampacities for cables in~
tray were established in calculation 19-G-01. Th~ese values
are conservative in magnitude and were used during the
design process as one of the parameters for selecting the
size and type of cable for a. specific circuit. A separate
calculation (19-AI-8) was performed to determine the amount
of ampacity derating needed to account for the increased
heat retention' (due to the Thermo-lag installation) in the
tray. Derating values are viewed as suspect in the IEIN, but
no new values are established.

.

The Thermo-lag installation in fire' zone CB-lf consists of
a three hour wrap. Power cable trays (Div 2 and BOP) so
enclosed were reviewed (see attachments one and two).and the
review demonstrates that not only were none of these cables
thermally overloaded by the currents passing through them
but that they could be subjected to as much.as a 43.6% (for
Div 2, 37.6% .for BOP) ampacity derating. requirement without
b,eing impacted.

.

,1 The. largest ampacity derating mentioned in the IEIN was
46.4% for a 48 ANG conductor in.a tray with a three hour
wrap of Thermo-lag applied. Chi first examination, this would

,

seem to represent a potential impact to our design * However i

phone calls to the NRC have provided additional information
(specifically the diameters of the tested conductors) which

~

allows a comparative evaluation of the test results. On
attachment two, the cables tested by Sandia lab for the NRC !
are examined with respect to the methodology developed by
Stolpe (IEEE Transaction Paper 70 TP 557 PWR Angpacities for
cables in Randomly Filled Cable Trays by 3. Stolpe) . For
this evaluation, tray fill was determined per step'2.2 of
ICEA P-54-440 which uses diameter squared for area without
the pi/4 component. This resulted in a tray fill depth of
1.41" and the P-54-440 tabulated values for 1.5" fill were
utilized in the comparison of data.' All heat intensities
were calculated using the' actual cross-sectional area of the -

cable. Since the same numbers were used for each section of
the evaluation, the heat intensities can be.directly

- compared.
The first. set of numbers translates the'ampacities.

reported in 94-22 into heat intensities for open (unwrapped)
, and Thermo-lag wrapped trays. The NEMA numbers show the heat

-( intensities that would be produced if the ampacity values
from table 3-1 of P-54-440 were utilized for the cables
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- N%
tested by the NRC. The CPS numbers show the heat intensities'

( that would be produced if the methodology use'd for
determining ampacity limits at CPS (Calc 19-G-1) were
applied to these conductors, but using a 1.5" fill rather
than the nominal 2" fill of CPS design. Tlag ampacity values
for the NEMA and CPS tables were' calculated based on the 32%
derate factor derived in Calc 19-AI-8.
Comparison of the results shows that the NEMA values -

.

produce lower heat ~ intensities (and therefore lower overall-

heat in the tray) than the NRC values. The CPS values are
even more conservative with resultant lower intensities.
Even though the derate factor for the NEMA and CPS sections
is smallar than the NRC values (32% vs. 46.4%, 36%, and
35.3%), the Tlag heat intensities continue to demonstrate .

that the NEMA-based values produce more conservative
.results. The reasons for this are found in Stolpe's

, methodology.
,

In his paper, Stolpe describes a gederal method for 1

calculating allowable cable ampacities. By determining the I

amount of heat that can be dissipated from the tray and.
distributing that heat through all the cables in the tray,
Stolpe defines a conservative upper limit for cable
ampacities The method requires that the allowable depth of
fill for the tray be known at.the start of the design

, process so that.the ampacity values can.be determined before
* cable selection and installation. At CPS the in'itial design J

~

consideration was to select two inches as the nominal fill
depth for power tray and determine the allowable cable
ampacities accordingly.

.

In contrast, the test method used in 94-22 will produce
very specific ampacity limits but it will be based on very
specific configurations. Due to the limited data available
at this time concerning.the orientation and distribution of
thi reported conductors in the test tray, it is unclear just
how configuration dependent these test results are. However,
given the uneven heat production of the tested. conductors it
seems likely that relocating the conductors within the
confines of the test tray would impact the heat distribution-

and could affect the reported results. This could mean that
. ,

in order to use the ampacity values provided by this type of' -
testing, there would have to be tests run for every type of
cable singly,-in multiples, and in combination with single-

-

. and multiple specimens of every other type of cable. Whether
the same combinations of cables would have to be tested in
various sizes and configurations of tray would be'a subject

-
~

for debate. Just determining the'various configurations to
be tested would require a significant amount of review.and

,

evaluation. -

y
A, 4

r

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



. . . ~ _. -. - . - . . . .. . _ - - . . - . - - . _ . - . _ - .. -

. . E closuit 4
Ptge 3 of 7 '

W-00*If |
-

( To demonstrate the conservatism of the cable selection
; employed, the heaviest loaded cables in area CB-1f were

added to the attachment two table. As shown, the present'

loading of the cables (22, 12, 109, and 207.9 Amps ;
respectively) results in heat intensities lower than the '

lowest values.shown in the right hand column. Therefore
these cables will not be impacted by the concerns expressed
in IEIN 94-22 and since.
cables in fire' zone CB-ly) hey are acceptable, the rest of' the, are also a'cceptable.

Y/w

Prepared Nd k_:m // //97
Reviewed M T w o;8 /sh]

,
-

..

References
ICEA P-54-440 (NEMA WC 51-1986) .

,

IEEE Transaction paper 70 TP 557 PWR Alqpacities for Cables )
in Randomly Filled Cable Trays by 3. Stolpe
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EPRI Power Plant Elec. Ref. Series Vol.4 Wire and Cable |
IEIN 94-22
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, FIRE ZONE CB-1F DlV 2 POWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES

( CABLE TYPE PROJECT LOAD LOAD _%_OF ALLOWABLE
N AMPACITY AMPERES AMPACITY DERATING

1AP298 3/C,350 MCM,5KV 286 104.0 36 % OVER 50%
IAP34G 2/C,819/22 AWG,600V 10 0.1 1% OVER 50%
IAP34H 2/C,#19/22 AWG,600V 10 0.1 1% OVER 50%
IAP34N 4/C,#2/0 AWG,1KV 117 2.0 2% OVER50%
IAP34V 3/C,#1/0 AWG,1KV 97- 0.9 1% OVER50%
IAP34W 3/C,#1/0 AWG,1KV 97 1.1 1% OVER 50%
IAP37D 3/C,350 MCM,1KV 269 76.0 28% OVER50%
iAP37J 3/C,350 MCM,1KV 269 76.0 28 % OVER 50%

IO409H 3/C,#6 AWG,1KV 32 16.0 50 % OVER50%
ICM09K 3/C,86 AWG,1KV 32 22.0 69% SEE NOTE 1
1RD31H 3/C,#2 AWG,1KV 64 25.0 39%- OVER50%
IRP02C 4/C#2/0 AWG,1KV 117 40/cond 34 % OVER50%
1SX27A 3/C#19/22 AWG,1KV 16 0.4 2% OVER50%
ISX40A 3/C#19/22 AWG,1KV 16 0.5 3% OVER 50%
ISX51A 3/C,#19/22 AWG,1KV 16 0.3 2% OVER50%
ISX51D 3/C#19/22 AWG,1KV 16 0.3 2% OVER 50%

'

ISX51G 3/C,#19/22 AWG,1KV 16 0.0 0% OVER 50%,

IVC 25B 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 25C 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 25D 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 26B 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
1VC26C 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 26D 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%,

IVC 27B 3/C#19/22 AWG,1KV 16 0.2 1% OVER50%*
,

IVC 27C 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 27D 3/C#19/22 AWG,1KV 16 0.2 1% OVER50%
IVC 28B 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 28C 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 28D 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50% -
IVC 28F 3/C#19/22 AWG,1KV 16 0.2 1%- OVER 50%
IVC 35B 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 35C 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
1VC35D 3/C,#19/22 AWG,1KV 16 0.2 1% OVER50%
IVC 35P 3/C,819/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 35S 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%.

IVC 36B 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 36C 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%.

*

__ IVC 36D 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%..-

IVC 36P 3/C,#19/22 AWG,1KV- 16 0.2 1% OVER50%
~

IVC 360 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 50B 3/C,819/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 500 3/C,819/22 AWG,1KV 16 0.2 1% OVER 50%
IVC 51B 3/C#19/22 AWG,1KV 16 0.2 1% OVER50%
IVC 51C 3/C#19/22 AWG,1KV '16 0.2 1% OVER 50%
IVC 51D 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%

, IVCSIE 3/C#19/22 AWG,1KV 16 0.2 1% OVER SC%
'

IVC 56B 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
i IVC 56C 3/C#19/22 AWG,1KV 16 0.2 1% OVER 50%
\. IVC 56D 3/C,#19/22 AWG,1KV 16 0.2 1% OVER 50%

:

Page1
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FIRE ZONE C8-1F DIV 2 POWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES

( IVG38A 3/CA19/22 AWG,1KV 16 7.0 44 % OVER 50%
IVG40A 3/CA19/22 AWG,1KV 16 7.0 44 % OVER 50%
IVQ05A 3/C#19f22 AWG,1KV 18 1.7 11% . OVER 50%
IVQ14A 3/CA19/22 AWG,1KV 16 2.4 15% OVER 50%

.

.

Note 1) 'Ibe project ampacities are based on all conductom of a 3/C cable being
en-s4 but ICM09K is carrying a 120V 14 circuit so only two conductors am*

AM Fmm section 2.5. of ICEA P-54-440, when only two conducion are
ms;,s: the allowable ampacity would be incmased by 4(3/2) or 1.224, or fmm.

32 to 39 amps. 'Itus the cable is only loaded to 56.4% of allowable and could
accept up to a 43.6% derate with out being affected.

.,
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FIRE ZONE CB-1F BOP PQWER TRAY CABLE AMPACITIES VS. PROJECT AMPACITIES p8se6 cf7

(.-
-

ALLOWABLECABLE TYPE- PROJECT LOAD LOAD % OF
AMPACITY AMPERES AMPAClTY DERATING

b 1AP33T 3/C,#2 AWG,1KV 64 0.6 0.94 % OVER 50%
1AP45F 3/C,#2 AWG,1KV 64 0.2 0.31 % OVER 50%
1APS3F 3/C,#2 AWG,1KV 64 0.2 0.31 % OVER50%*

g 1AP55U 3/C,#2 AWG,1KV 64 0.2 0.31 % OVER50%
1AP57T 3/C,#2 AWG,1KV 64 0.2 0.31 % OVER50%
1AP72C 3/C,#2 AWG,1KV 64 14 21.88 % OVER 50%
1AP72D 3/C,500 MCM,1KV 333 83.9 25.20% OVER50%
1AP72K 3/C,500 MCM,1KV ' 333 68.6 20.60% OVER 50%
1AP72P 3/C,#2 AWG,1KV 64 14 21.88 % OVER 50%
1AP84H 3/C,#2 AWG,1KV 64 0.3 0.47% OVER 50%
1DC12A 3/C,#2 AWG,1KV 64 3.9 6.09 % OVER50%
1DC128 3/C,#2 AWG,1KV 64 10.1 15.78 % OVER 50%
1DC13A 3/C,#2 AWG,1KV 64 3.3 5.16% OVER50%
1EH068 4/C, #4 AWG,1KV 44 19.2 43.64 % OVER 50%
1HC15D 3/C,#19/22 AWG,1KV 16 0.2 1.25% OVER50%

'1LV53D 3/C, #19/22 AWG,1KV 16 12 75.00% SEE NOTE 1
1TO15A 3/C,500 MCM,1KV 333 143 42.94 % OVER 50%'

1VL01A 3/C,500 MCM,1KV 333 207.9 62.43 % 37.57 %

1VLO18 3/C,500 MCM,1KV 333 170.1 51.08 % 48.92%
1VLO2A 3/C,350 MCM,1KV 269 150.8 56.06 % 43.94 %

1VL028 3/C,350 MCM,1KV 269 123.4 45.87 % OVER 50%
1VLO4A 3/C,#4/0 AWG,1KV 175 90.2 51.54 % 48.46 %
1VLOSA 3/C,350 MCM,1KV 269 78.2 29.07 % OVER50%
1VWO3A 3/C,350 MCM,1KV 269 134.9 50.15 % 49.85 %

,

( 1WY11 A 3/C,#4/0 AWG,1KV 175 109 62.29% 37.71% ~
1WY11B 3/C, #6 AWG,1KV 32 18 56.25 % 43.75%

Note 1) The project ampacities are based on all conductors of a cable being
energized, but 1LV53D is -yhg a 120V circuit so only two conductors are
energized. From section 2.5 ofICEA P-54-440, when only two conductors are
w h5d the allowable ampacity would be increased by V(3/2) or 1.224, in thiss ,

case from 16 to 19.6 amps. Thus the cable is only landed to 61.3% of allowable
,

, ~
and could accept up to a 38.4% derate without being affected.

Note 2) Cables ITO15A,1VIA1A, and IVLO2A are one half of parallel feeds to
equipment (paired with ITO15E, IVIA1B, and IVLO2B respectively). The load
amperes shown reflect 55% of the end device's ampere draw which provides a .
conservative value for analysis since there is.m=likely to be a length =lempech of
105 between the paired cables.

*
-
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|m n .m

I.

NRC CASLE AMPACmES SASED ON TESTING) VS. NEMA AND CPS AMPACmES (BASED ON STOLPE METHODOLOGY) AND THE i

RESULTANTMATINTENSITIES OF EACH , ,

~ OM N Area 90C Resist Open Amps Watts /It Ht intensity Tla0 A...y. Watts /ft _ Ht intensity ;
'

MtC88 0.23 0.04154766 0.GsG6 23.7 0.449362 10.81633634 12.7 0.129032 3.1066382
,

NRC84 0.33 0.00553006 0.0003226 37.8 0.46G64aio4 5.36v36G618 24.2 0.188927464 2 7 2 01338
,

NRC 82/0 0.82 0.21237216 0.0001013 113.6 1.307272448 6.156573537 73.5 0.547247925 2.576834577

i

NEMA #8 0.23 0.04154706 0.0008 15.3 0.187272 4.507401881 10.4 0.086528 2.082620297 I

r

NEMA 94 0.33 0.08553006 0.0003226 34 0.3729256 4.36016998 23.12 0.172440797 2.016142599
i

i NEMA #2/0 0.52 0.21237216 0.0001013 95.3 0.920015717 4.332091914 64.8 0.425362752 2.00291202 {
, ,

'
!

CPS #8 0.23 0.04154766 0.0008 13.1 0.137288 3.304349752 8.9 0.063368 1.525188181 !

!

CPS #4 0.33 0.nasse 0.0003226 29.1 0.273180906 3.193975381 19.8 ~ 0.126472104 1.47868602 |
!
>
'

CPS #2/0 0 52 0.21237216 0.0001013 81.5 0.672859925 3.1683057 55.4 0.310905908 1.463967349

|

|

3/C.88.1KV 0.949 0.707332025 0.000534 32 1.640448 2.319205042

1CM00Kload 0.949 0.707332025 0.000534 22 0.516912 0.730791172 !
StC,#19f22.1KV 0.723 0.410551357 0.001178 16 0.904704 2.203631739 ].

ILV53Dload 0.723 0.410551357 0.001178 12 0.339264 0.826361902 1

3/C,500,1KV 2.577 5.215785637 0.000028 333 9.314676 1.785862505 j

IVLO1A load 2.577 5.215785637 0.000028 207.9 3.63068244 0.696095026

: 3/C,4/0,1KV 1.838 2.653272838 0.000066 175 6.06375 2.285385021

1WY11Aload 1.838 2.653272838 0.000066 109 2.352438 0.886617451

! s e5
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. Safety-Related Equipment
'

.

,.

.

Division 1 and 2 cable trays are routed through the zone.
. 1

Combustible Materials
;

Lubricants '

Cable Insulation '

IHVAC Material
iPlastic, Rubber, Cloth and Paper
!

Fire Load M VISE
-

.

l.

The fi::e load for the fire zone is g^ _t_g.
Fire Detection and Protection

There is an ionization fire detection spystem located in the*
.

zone. Portable fire. extinguishers and hose stations are
provided for manual firefighting as shown on the referenced
drawings. The hatch at 125/AC is protected by ain automatic wet

' pipe sprinkler system.

Design-Basis Fire
"

5-,

In t'he event of a fire in this fire zone, safe shutdown can be
i achieved as. discussed in Subsection 3.3.1 -of the Safe Shutdown ('5 Analysis. '

;
'

3.4.1.7 Fire Zone CB-lar Elevation 7818 - 0"
Unit 2 cable Screadincr Rooms <

|Descriptica
!

This zone is a general accogs for the cable spreading rooms andhas a floor area'of 8790 ft ,

A plan view of this fire zone is shown on Figure FP-13a. Rated
' barriers, area detection, suppression' systems, and. major plant-
equipment are shown on Figure FP-13b. Safety-related cable
trays are shown on cable. tray Figure 11.

The floor.is 12-inch minimum reinforced concrete with-.

twenty-four 4-inch floor drains and is not fire rated. The
walls are 24-inch minimum reinforced concrete or'7-5/8-inchreinforced hollow concrete block. The north and south * walls are

~

- 3-hour fire rated, and the west wall and stair / elevator
enclosure are 1.9-hour fire rated. The remaining walls are not
fire rated. The ceiling is 23-inch minimum reinforced concrete
and is 3-hour fire rated..

,

k
~

.
.

*

E3.4-8
,
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In' Fire Zone CB-1f, elevation 762 feet 0 inch (see Cable Tray Figure 10),
Division 1 cable trays are located on the southwest side of the zone. Division

!

! 2 cable trays are routed along the north wall 39 feet from the Division 1 trays,
,

and Division 2 cable risers are found along the south wall 19 feet from the
Division 1 trays. All of these trays contain safe shutdown cables. The hrg-(da i
problem, therefore, is to separate the Division 1 shutdown cables from those of

/
Division _2. Division 2 cable trays will be protected with a materialuumr

@ uf firl ra i 2 (see Subsection 3.3.1.3.3). 'A wet pipe sprinkler system will
un

~

be installed to prevent hot gases from propogating between Fire Zones CB-le and
CB-lf (see Subsection 3.3.1.3.2) and from the west side of Fire Zone CB-lf to
CB-li (see Subsection 3.3.1.3.3).

The loss or malfunction of the Division 1 safe shutdown equipment will not '
.

prevent safe shutdown from being achieved using Method 2 from the cantrol room.

A fire in Zone CB-Ig at elevation 781 feet 0 inch (see Figure FP-13 and Cable
Tray Figure 11) would disable cables belonging to the Division 1 safe shutdown
system. Cables in this zone that belong to Method 2 safe shutdown system will
be rerouted in conduit and protected (see Subsection 3.3.1.3.4). Safe shutdown
can be accomplished from the control room with Method 2.

Fire Zone CB-li located at elevation 825 feet 0 inch (see Figure FP-15 and Cable
'

Tray Figure 13) contains cables and equipment belonging to both methods of safe
shutdown. In order to ensure a' safe plant shutdown, the modifications described
in Subsection 3.3.1.3.5 will. be made to adequately separate the two methods of
safe shutdown cable and equipment. Since Division l'and 2 control room
ventilation system could be affected by a fire in the west side of Fire Zone

'

CB-1Psafe shutdown has been assured from the remote shutdown panel. (
,

,

In order to limit the potential damage of hot gases spreading to Division 2
cables on elevation 825 feet, west side, from the enclosed pipe hatches on
elevations 781 feet and 800 feet (Fire Zones CB-lf to CB-li), modifications will
be made (see Subsection 3.3.1.3.3).

After completion of the modifications, if a fire occurs in any CB-1 fire zone,
hot and cold shutdown can be achieved from the appropriate safe-shutdown system.

The performance goals for the safe shutdown functions are assured by Method 1,
2, or 3.

.

3.3.1.3 Modifications in Fire Area

13;3.1.3.1 Zone CB-le

o Area detection will be installed.in this fire * zone,

An automatic wet-pipe sprinkler system will be installed around theo

west pipe hatch.co prevent hot gases from propagating to elevation
737 feet 0 inch (Zone CB-le).

;
- 3. 3.1. 3.2 Zone CB-le ~

l
i

Division 2 cable trays and risers will be protected by a 1-houro

fire-rated material that extends 20 feet beyond the closest Division
1 cable tray and riser.,

F3.3-2

_ _._ __ __ _ _ _ __. . ___ _ l
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In the corridor outside the diesel generator rooms an automatic weto

( pipe sprinkler system will be installed (see Figure FP-ll and Cable
|

4 Tray Figure 9). This system will protect the west pipe hatch at '

' column-row 125-AC at ceiling level.

An automatic wet-pipe sprinkler system will be. installed at theo

ceiling to protect the equipment hatch located at column-row 132-133,
AA-AC.

l3.3.1.3.3 Zone CB-If j

In' order to preclude the possibility of a fire destroying both !o

Division 1 and 2 cables that serve safe shutdown equipment, the gg )
Division 2 cable trays.will be protected with a material, Q ] t h y

R h = E'~1 52;i). .g

An automatic wet-pipe sprinkler system will be nstalled around theo

west pipe hatch to prevent hot gases from propogating to ~alevation
825 feet 0 inch (Fire Zone CB-li).

3.3.1.3.4 Zgne CB-ir
. .

o Area detection will be installed in this zone. ,,.-

safe shutdown cables INB650, 11iH79C, and 1RP76C will be transferredo.

from cable trays and rerouted in conduit. These conduits in Zone
CB-lg will be protected by a 3-hour fire-rated material.

3.3.1.3.5' Zone CB-11
.

Division 1 safe shutdown cables LAP 28Q,1AP34X, and 1AP28B will be.o
rerouted from the Division 1 cable tray on the* west side of Zone
CB-li to the east side of' Zone CB-li. -

.

The wall at colund 130 from the missile wall (north) to row ACo
(south) will be upgraded to a 3-hour fire barrier.-

Partial fire detection will be installed in the vicinity of the westo
pipe hatch (see Subsection 4.2.4.5).

|3.3.1.3.6 zone CB-id

"The vertical cable chase along the S wall between columns 128.5 ando
. 132 will be enclosed by a minimum 1.9-hour . fire rated barrier (s.ee

,Figure FP-106).
. i

-

1

3.3.1.4 M iations |
'

3.3.1.4.1 Barriers
.

Engineering justification for the following deviation requests is found in
( Section 4.2 of this report.

t I.

!

F3.3-3
.
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Fire Area CB-1 is separated from Fire Areas CB-2, CB-4, CB-5, ando
CB-7 by 8-inch hollow-block walls that are rated at less than 3 hours

I (see Subsection 4.2.2.6). '

o Non-fire-rated reinforced concrete floors of the control building
separate redundant safe shutdown electrical divisions of components.

Ventilation piping that penetrates 3-hour fire rated walls and floorso
does not have fire dampers (see Subsection 4.2.2.9).

.

Bus duct penetrations through fire-rated barriers have not beeno
tested or labeled 3s 3. hour fire rated penetrations (see Subse M em

__
_

^ 4.2.2.15)* -
- -

fre zone. 7 >
-

-

w-1 tWeh|m iissbnl/edp, i.2 2./]77e hermo La
oor h-rn16 fdet.Substchort ffg (i$ I3-Ju3.3.1.4.2 Detectis

~

Complete area fire detection is not provided in this fire area (seeo
Subsection 4.2.3.1.5).

3.3.1.4.3 suneression .

o An automatic fire detection system is not provided throughcut the
*

fire area (see Subsection 4.2.4.5).

3.3.2 FIRE AREA CB-2

3.3.2.1 Descrintion * *
-

.

This fire area consists of the Division 2 cable spreading room at elevation 781
feet 0 inch (see Figure FP-13).

,

3.3.2.2 Shutdown Analysis
,

A fire in this zone would disable the Division 2 safe shutdown systems-(see
Cable Tray Figure 11). There are no Division I cables or equipment necessary
for safe shutdown in this fire area. -

In this area, however, are Division 2 cables that control valves (1E12-F006B,
IE12-F009,1E12-F052B, and 1E51-Fxxx) required for the proper operatica of

- Method 1 safs shutdown systems. Valves 1E12-F006B and 1E12-F052B are normally
closed and remain closed during the entire shutdown procedt.re. The concern heru-

|

is that a hot short could open thess' valves. For a discussion of how spurious !
operation of valve 1E12-F052B is prevented, see Section 1.6. Valve 1E12-F006B |
sust be closed only while proceeding from hot.to cold shutdown. .After achieving j
hot shutdown, this valve will be verified as being closed. Valve 1E12-r009 must )
'be opene'd to achieve normal shutdown cooling mode.~ If a' fire destroyed the I
cables that serve this valve (1RH17F, and G) or associated cables, an alternate
shutdown'cooldown method can be used to achieve cold shutdown (see Figure' ;-

*

1.8-4).

.

Valve IE51-F063 must remain open during hot shutdown to allow steam flow to the
-( RCIC turbine. Control cables (1R102F. and 1R1020) for this valve are routed

! through Area CB-2, thus raising the potential of a het short closing the valve.
Valves associated with RCIC operation,1E51-Fxxx, could be affected by a fire in

F3.3-4
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4.1.3.1.2 zone CB-le

i
o Division 2 cable trays and risers will be protected by a I-hour fire

rated material that extends 20 feet beyond the closcst Division 1
cable tray and riser.

o In the corridor outside the diesel-generator rooms, an automatic
wetpipe sprinkler ~ system will be installed (see Figure FP-11 and
Cable Tray Figure 9). This system will protect the west pipe hatch

- at column row 125-AC at ceiling level.

o An automatic wet-pipe sprinkler system will be installed at the
,

ceiling to protect the equipment hatch located at column row 132-133,
AA-AC. '

4.1.3.1.3 zone CB-if

o In order to preclude the possibility of -h fire destroying both
Division 1 and 2 cables that serve safe shutdown. equipment, th_e MS
Division 2cabletrayswillbeprotectdwithamaterial@.g.;.pP

&gy ==^-Q: _ L- - . , , , , ,
_

o An automatic wet-pipe sprinkler system will be installed arour.d the
west pipe hatch to prevent hot gases fron'propagatir4 to elevation
825 feet 0 inch (Fire Zone CB-le).

.

4.1.3.1'.4 zona CB-ir (.

r >
,

o Area detection will be installed in this zone.

o Safe shutdown cables INB65C, 1RH79C, and 1RP76C will be transferred
from cable trays and rerouted in conduit. These conduits in Zone
CB-1g will be protected by a 3-hour fire rated material.

4.1.3.1.5 Zone CB-li

'

o Division 1 safe shutdown cables LAP 28Q, LAP 34X, and 1AP288 will be
rerouted from the Division 1 cable tray on the west side of Zone
CB-li to the east side of Zone ,CB-li.

o The wall, at. column 130 from the missile wall (north) to row AC
(south), will be upgraded to a 3-hour fire barrier. .

Partial fire ' detection will be installed in 'the vicinity of ~ the westo
pipe hatch (see Subsection 4.2.4.5). -

,

*

4.1.3.1.6 Zone CB-id ,

o The vertical cable chase along the 5 wall between columns 128.5 and
132 will be enclosed by a 1.9-hour fire rated barrier (see Figure

/. FP-106).
.

.

*

.

F4.1 2
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ion is provided in this fire zone. The fire load in Fire Zone CB-Ifis

{Ar.ca fire 3* -Reviss
'

gg,g -
( If a fire were to start in Fire Zone CB-1f at elevation 762 feet 0 inch, only Division I safe shutdown

,

'

systems could be affected; all Division 2 safe shutdown systems are protected by aC fire-rated
material (see Figure 4.2.4.5-4). A safe plant shutdown would be achieved by Method 2 safe shutdown
systems. The possibility ofupward fire propagation from Fire Zone CB.Ifis limited by the automatic
sprinkler system that is provided at the ceiling ofelevation 762 feet 0 inch around the HVAC shaft at-

column row 125/AC, the 3-hour fire rated ceiling between column rows 124-130 and column line S-AC,
and the sealing or cable risers penetrating the ceiling protect one safe shutdown division. Upward fire
propagation can occur through the open hatch at column row 135/AC, which communicates with
elevation g25 feet 0 inch (Fire Zone CB-li). The concan is discussed later.

Elevation 781 Feet 0 Inch - Fire Zone CB-in

AH cable tray risers have 3-hour fire rated penetration seals installed in the floor and ceilin' g.
'

This zoneis a general access for the cable spreading rooms. This space was originally intended for the
Unit 2 e a spreading rooms but is currently the insulators shop. The fire loading in Fire Zone CB-Ig
is low.

The Sooris 12-inch minimum reinforced concrete and is not 6re rated. The walls are 24-inch minimum
reinforced concrete or 7-5/8-inch hollow concrete block. The north and south walls are 3-hour fire

.

rated, and the west wall and stair / elevator enclosure are 1.9-hour Sre rated: The remaining walls are
not fire rated. The ceiling is 23-inch minimum reinforced concrete and is 3-hour Ere rated. Portable fire

-

{
'

extinguishers and nun =1 hose stations are provided as shown on Figure FP-13b. Area fire detection is
- also provided throughout this fire zone.

.

If a fire were to start in Fire Zone CB-Ig at elevation 781 feet 0 inch, only Division I safe shutdown-"

systems could be affected; all Division 2 safe shutdown systems are protected by a 3-hour Src rat'ed
material (see Figure 4.2.4.5-5). A' safe plant shutdown would be assured by Method 2 safe shutdown
systems. A fire cannot propagate upward from Fire Zone CB-Ig since the ceiling is 3-hour Ere rated.
Thus, for a fire in Fire Zone CB-Ig at elevation 781 feet 0 inch, the fire would be contained at this
elevation and safe shutdown could be achieved.

:

Elevation aM Feet 0 Inch - Fire Zone CB-li
'

AH cable tray risers have 3-hour fire rated penetration seals installed in the floor. The Sre loading in
Fire Zone CB-liis low.

.

This sont contains the air handling equipment for the control room and auxiliary building. The floor is
12Ai * ?---m concrete on steel docking and is 3-hour Src rated. The walls are 24-inch reinforced -
concrete,11-5/8-inch hollow concret'e block, or 7-5/8-inch hollow concrete block. The walls at the

.

stair / elevator enclosures are 1.9-bour fire rated. The remaining walls are not fire rated. The ceiling is
24-inch concrete on steel docking and is not fire rated. The dividing wall at column 130 between the -
missilewalland row AC has

.
,

1

,. j.
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Table 4.2.2.15-1 !

lxe;k,6s of 4.18-kV and B.'9-kV Bus Ducts

*

Zone Location Safe Number Number High
1

Fire Load Autornatic Elevation (row / Shutdown of of Bus Fire LoadFire Zones Classifications betection Suporession (ftl column) Concern * OJeninos Ducts in Area

R-11/A-1 b lowhnoderate NN NN 737 S/122 N 1 1 N ;

;

CB-le/A-1b Iowhnoderate YN YN 751/737 S/124 N 1 1 N
.

T.1 f/A 1 b. moderstehnoderate NN N!N 737 S/102 N 3 3 NNN NM - S/107 N - N -

>

NN NN S/117 N N !

i

A 1b/ Exterior moderate . YM N/N 737 U/102 N 1 3 NW;ll .

|
.

A-1b/A 3d moderstehnoderate YN N/N 737 and 762 S/102 N 5 5 N
f

YN N/N (floor) U/105 N N
YN N/N V/105 N N [

,

YN N/N U/105 N N
*

Y/Y. N/N U/105 N N
*

,

A-1b/A 2k moderate / moderate YN Y/N 762 (floor) U/121 N 4 4 N
,YN Y/N U/121 N N I

YN Y/N U/121 N N
YN Y/N U/121 N N

R-1p/A 2k moderate / moderate NN N/N 762 S/122 N 1 1 N

CB-1 f/A-2k $ NN N/N 762 T/124 N 1 1 Nmoderate -
. .

* RIdundant safe shutdown components or methods of shutdown are not located in the vicinity (less than 20 feet) of the penetration.
F4.2 45

l,
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,' CPS-USAR
*

Revision 5

Table 4.2.2.15-1 *

Locatlana of 4.18.kV and 8.9.kV Bun Diete fcont'dl

Zone Location Safe Number Number
'

HighFire Load Automatic Elevation trow / Shutdown of of Bus Fire LoadFire Zones Qassificationq petection * Suooression thL columni concern * Oneninns Ducts in Area
T-lh/A 3d moderateAmoderste NN NM 762 S/102 N 1 1 N
R 1p/C8-1f moderste- ,.., l NM NM 762 .S/128 N 2 2 NNM NM S/133 N N

-

~

.

,

.

Redundant safe shutdown components or methods bf shutdown are not located in the vicinity Dess than 20 feet) of the penetration.
,

'-
. !

j..

!
!

- :

r

i
*

'

,

),

i

F4.2-46 i
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CPS-USAR,

; -
.

| The Division 2 safe shutdown systems in Fire Zone CB-lc pass no closer than 14
feet from the hatch, which along with the absence of intervening combustibles,'

fs
( limits the chances of vertical fire propagation. In addition, an automatic '

*

;i

suppression system is provided over Division 1-safe shutdown systems at*

elevation 737 feet 0 inch (see Figures FP-10b and FP-11b and Cable Tray Figure
9), further preventing fire damage to Division 1 safe shutdown systems from
exposure fires from all directions. The suppression system would also prevent a ;
fire in Division 1 systems from propagating horizontally or vertically upward.4

Any Division 2 systems that pass horizontally within 20 feet of Division 1
systems (see Figure 4.2.4.5-3) are also protected by a 1-hour fire rated-
material. Automatic detection is installed throughout Fire Zone CB-le. The
possibility of upward fire, propagation is prevented by automatic- sprinkler ;
protection that is provided at the ceiling of elevation 737 feet 0 inch around
the HVAC shaft at column row 125/AC and the equipment hatch at column row -

,

132/AA. Upward propagation through the unrated ceiling is prevented by the j

sealing of the primary propagation path, the cable risers penetrating the i

ceiling.

Safe shutdown can be achieved by Method 2 or 3. |
-

Elevation 762 Feet O Inch - Fire Zone CB-lf
.

All cable tray risers have 3-hour fire rated penetration seals installed in the
floor and ceiling.

e{
The floor is 12-inch reinforced concrete with open areas for piping and
equipment removal. The floor is not fire rated. -

v
*

The zone walls are 24-inch-minimum concrete and are 3-hour fire rated, except
for the east wall, which is not fire rated. The two enclosed stairways and the
two enclosed elevators are 1.9-hour fire rated. The ceiling is 12 inch-minimum
reinforced concrete and is 3-hour fire rated between column rows 124-130 and
column lines S AC. Manual hose stations and portable fire extinguishers are
provided as shown on Figure FP-12b.

Area fire deten_ tion is provided_in M s f a n The fire load in Fire Zone
C8-1f is 0. 000 p.,

If a fire were to start in Fire Zone CB-lf ation 762 feet 0 inch, only
Division 1 safe shutdown systems cou affected; all Division 2 safe shutdown

- systems are protected by a C Id Q 1. re rated material (see Figu're 4.2.4.5-4) . A
safe shutdown would be achieved by Method 2 safe shutdown systems. The
possibility of upward fire propagation from Fire Zone C8-lf is limited by the i

automatic sprinkler system that is provided at the ceiling of elevation 762 feet'
- 0 inch around the HVAC shaft at column row 125/AC, the 3-hour fire rated ceiling

* ,between column rows 124-130 and column line' SAC, and the sealing or. cable risers
penetrating the ceiling * protect one safe shutdown division. Upward fire
propagation can occur through the open hatch at column row 135/AC; which
communicates with elevation 825 feet 0 inch (Fire Zone' CB-li). ' The concern 'is..

discussed later. .

Elevation 781 Feet O Inch - Fire Zone CB-Ir '

,
.

All cable tray risers have 3-hour fire rated penetration seals installed in the
floor and ceiling.

. F4.2-98
-

.
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[ 4.2.2.17 Henno-Lan 330-1 Cable Fire Wrap Not 3-hour Fire Rated

Description ofDeviation
'

.
,

ne Hermo-Lag 330-1 cable fire wraps instaHed in fire zone CB-1f are not qualifiad as 3-
hour rated indmilations.

~

.

10 CFR Part 50, Appendix R, Subsection IILG.2.

Fire Zone Involved
.

He fire zone involved in this deviation is CB-1E *

|
Whilethe AppendixRi%44 refer to fire areas, the CPS fire areas have been |
Anther divided into fire zones using natural boundaries. He use offire zones is aa==iat=*
with the NRC guidance pie-M in GL 86-10, Question and Answer Section 3.1.5. He
kapact ofthe proposed change is limited to fire anne CB-1f!it does not knpact the other
fiis zonesin fire area CB-1. -

.

Description of Safe Shutdown Equipment
*

.

Cable Tray Figure 10 shows the locations ofDivision 1 and 2 cable trays in fire mone CB-
If Division 1 and 2 diesel generator cables, Division 1 and 2 diesel generator HVAC and

~

diesst ou syntan cables, Division 1 and 2 control room HVAC cables, Division 1 and 2
NSPS cables, Division 1 Shutdown Service Water system cables and RCIC cables are
loostedinthis fire mone.

He original design in fire anne CB-1futilized the option of 3-hour fire barrier (III.G.2.a)
using Hermo-Lag to enclose the trays ofDivision 2 safe ain* dawn power,
instr ===tarian and control cables. Figure 4.2.4.5-4 shows the locations of Herrna-Lag
in fire zone CB-1E In addition, as shown on Figure FP-12b, an inni=tian fire datarvian
systemis provided for the entire fire mone.

Engineering Justification-

. He.C+ R Subsection'HI.G.2 requirements concern the abuity to achieve and
- maints safe shutdown. He deviation from the requirement for a 3-hour rated fhe barrier

analosing the division of safe almtdown cables k fire zone CB-1fisjustified on the basis .
.

that several design and progM. fire protection features are k place at CPS to ensee.<

that the safe sistdown capabuity is maintainad. Lne foBowing is an outline ofthe dat=am

Wh
5

.

a >-, . , - - - ---.~ ,
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(, Engineerina Justification (Continued)4

<.

1. It is unlikely for a fire to occur which is capable of aming safe shutdown cables in
,

fare zone CB-1fdue to the administrative controls and the physical design features.
h administrative controls inchule control orignition sources, control of combustible ;

and ammmahla materials and the "No Smoking" rules. b physical design features of-

fire zone CB-1finclude substantial concrete and block constmetion providing
structural separation for this fire zone from adjacent fire zones, relatively open layout,

- and the 3-hour fire rated pastration seals for cable tray penetration opmings.

2. Fire modeling offire zone CB-1fhas shown that the fixed and transist combustibles,
either individuaHy or coBectively, present no credible risk to safe shutdown capabilky.

. 3. h the event that a fire occurs in fire zone CB-If, it is unlikely that it would damage [
both rah = dant divisions ofsafe shutdown cable trays due to the location ofthe cable '

tray stacks (Division I trays never pass over Divisica 2 trays and vice versa) and the
provision ofwet pipe sprinkler systems protecting the west pipe hatch and the
equipmat hatch at the ceiling level offire zone CB-le below to cool hot gases
entering from CB-le to CB-It

4. k tl'e event that a fire occurs in fire mone CB-1f, the as-buik 'Ilumno-Lag cable wrapi

wiR protect the wrapped Division 2 safe shutdown cable trays for a duration =& bet
,

b to permit mannal fire fighting by the CPS fire brigada

5. k the event that a fire is not extinguished by the fire brigade, the Probab'Jistic Risk '

Aaaaman=* (PRA) evalustia 1 did not identify any significant safety. benefit, with
regard to core damage provestion, anatain= ant isolation, aa=+=ia==* heat removal or
an=tain==* hydroga contml, provided by the 'Ihermo-Lag inat=11ad in fire zone CB-
10

'
%

6. k the unlikely event ofa fire in CB-1fthat disables both divisions ofredundant safe
shutdown aq4=====*. it is reasonable to expect that operator h i *-5 mersecyE
Rasjwase Organization (ERO) activation, and symptom-based procedures provide a
finalline ofdefuse to manre plant safety.

.

e

m

.

e

.
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- SAFETY EVALUATION FORM
:

1

'
- Document Evaluated: 11 IAS 148 # 94-0083

; ( i

( -

,

1.2 Nannber: HMAR Anamanh F 1.3 Roision: ;

j >

1.4 Tide: EVALUATION OF THERMO-LAG IN FIRE AREA D-8 (DIVISION 1 DIFRFI GENERATOR VENT ;

FAN ROOM)
1.5 Refiesences:

n== a=a= a j-

,

!

,

:

|
BLOCK A- DESCRIPTION OF CHANGE

(Use additiooA pages if required)

A.1 n,merihe the basic or system and the changes being sinde. Discuss how the change affects the SAR .
9 Discussthereasonforchange.

,,

CPS USAR Appendix F, subsection 3.4.8.2 discusses the provision of 1 hour rated cable fire wrap
material to protect the main power feed cables for the Division 2 diesel generator in fire eres D-8,
which is the Division 1 diesel generator ventilation fan room and breathing air filter train A, B, C

.f and comprenor room at elevation 762 feet in the diesel generator buBding. The purpose of this
evaluation F ta accept the fire wrap as-is even though the fire wrap material used in D-8,
Thermo-i.m. '&%1, does not provide the 1 hour rating. The proposed USAR diense w#1 delete
the referarmi. the 1-hour rating of the fire barrier. In addition, this deviation from Appendix R
requiremens .h d-hour rated fire barrier will be included in USAR Appendix F, Section 4.2. Also,
some corrections are being made to the listing and routing of Division 1 asfe shutdown cables in
fire ares D-8 (Refer to Enclosure 5).

- _ .- - d -. . d ,, -
'

Fire Area affected: Fire Area D-8, Division 1 diesel generator ventistion fan room and breathing
air ftter train A, B, C and compressor room at elevation 782 feet in the diesel generator building
(USAR Appendix E, Figures FP-12a, FP-12b, and USAR Appendix F, Deviation Figure 4.2.4.31).

,

Description of Safe Shutdown Equipment and/or cables: The systems effected include the . .
Division 1 diesel generator ventEstion fan and panel and Division 2 diesel generator power cables.

.
-

(Continued on page 9) .

/~

! -

,

.
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BLdCK B - RADWASTE TREATMENT SYSTEMS ;

( B.1 The POPosed amivity involves a modification to a radionaive waste treatment system or Yes

L. she way in which it is opesated as described in Chapter 11 of the SAR. No X
i

i

B.2 Because: The n,naa==d URAR anname affect aniv the fire nratme+ian and anfa aluntdnwn analvana j
enneminad in the USAR. Thev do not Imanet the radwasta avatam nr its naaratian.

1
I

If B.1 is yea, complese faan NF@3. |

l

BIDCK C - TECHNICAL SPECIFICATION IMPACI' I
.

|

C.1 1he psoposed amivity seguires a chsage to any part of the Technical treiFratiana Yes

No X

C.2 h=ridirarian if "NO", Tadwaral Specification change package identifirmian munber if
W.
The CPS Technical Specification dnas not contain any aparahElty requiramants for the firp

,

pmanction featuraa. This avaluation shows that the safe shutdown analyals la unaffected
hv the nraaa==d Annaa ' This channa dann not Ernaaet the CPS Fire Pratmetlan Pranram
^ m--d in T -l 'cd Er'"- 20!. . 8.8 d.a.

:

BIDCK D - UNREVIEWED SAFETY QUESTION DETERMINATION.
-

(Anach addhinant page wkh the naponses to the block D quotions. Identify your answas to Pans I, H. M, and IV.)

Pat I-Ingen on equipmust aslAmunions evaluated a the design basis.
.

.

1. rw the equipmat and symma heified in A.1 and A.2, identify any failum evaluated in the SAR.

Ram =maa 1R
_

.

2. - Disons the impaa of the dange on the pufoemance of abe equipannt and systems identined in A.1 and A.2.

Sam maan 18
s .

~ 3. idesdfy what new femme modes could be innodmoed by the change.

Ram =aan 1B '

4. IdentNy any impact of the change on the anamagna== of the falhues evaluated in the SAR.
,

*"""*""'*'
.

5. Idestfy any impoet of the cimage on the pnh.hnh of the failures evaluated in the SAR.
'

[, Saa maan la
y .

NF.0022 Q#94)
.

.

F136>
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SAFETY EVALUATION FORM
}
! BlXXX D - UNREVIEWED SAFETY QUESTION DEFERMINATION

i1

! SUMMARY
"'

i

Based on isena 4, am the aaaa=T- of any -haceiaa of eqmpment evaluated YES

in the SARimmensee NO X

Based on insat 5,is the probabdny da ==h=*= af equipment evalekted in the YES

SARinamec NO X

If the anseer so any dthe atme questions is yes, the change is an unreviewed safety quescon.

Part H-Inspect en the anddsats evaluated as t'he dessa basis See page 18 |

Idemed' the sonidsmas evaluated in the SAR which could be a5scted by the change.1. y

2. Disones how the chmage kapacts the anaa-pa== cf these accidents

3. Disass how the change bepects the probabday dthese N .

.

SLNMARY

Based on lessa 2, ase the consequences of anmondent evalassed in the SAR YES -

inamesed? NO Y

'

Based on iteni3,is the probabihty of an accident evaluated is the SAR increased? YES.

NO Y

If the answer to'amy of the above quashoes is answered yes, the change is an unreviewed safety question.
.

.

'

Past IE - Passatial Air Creation af a New Unenalyasd Event See page 19

1. Based on Part I, lesens 1 and 3, could this *ange initists a new type of accident or equipment ==W= man? Discuss

the basis for this dan ==&==eiaa |

2. D s,a.insif.e a.wa.ade.t -ide.oned e has , iuty- i be
comedered in the IJoensing basis. Dianuss the bases for this determianeiaa

.

.. - 1

.

6

.

(
y .

NF 402-3 (2/94)
-

.

.
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SAFETY EVALUATION FORM |

'

!

. BLOCK D - UNREVIEWED SAFETY QUESTION DETERMINATION |
E |

SUMMARY'
i

.I

Based on itema 2, does the chasse crane the posmW1ity for an equipment YES
- M or accident da ddrwent type than pnmously evaluated in the SAR? NO X ;

'

If the answer is yes, the c6 sage apressets an unreviemed safety question.

|
.' art IV-Impact on the Marys dSafety See page 19 ;

1. Identdy how any of the protectne barners are duectly afiscoed by the change.i

2. Descass the impas dthe change on the approach to the margesam limits for any of the protectrve barriers,
i

3. Descass the impas of the change on the bases dthe Tdaimi S."A= dons.

SUMMARY
'

Based on item 2, is any parameter in chapter 7 d the Safety Evaluation Manual YES |

|NO X

|
Based on items 2 and 3, does the change reduce the margin deafety pnmded for YES

'

the potectneW NO X
i.

-

9

-

the Brat question is answered no and the second is answered yes, the change is safe to implement but is an
unanswed safety spostica and segaires prior NRC appnwal.

.

.

.

*
.

.

e

. W

e

.

O

e

N W)
,

i
i

.

*.
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SAFETY EVALUATION FORM
,

,

BLOCK E - SUMMARY,

f
.

Based on the evahastion in Block C and Block D, the change
'

1 is safe and is not an aanmewed safety question and requires no Tdai=1 L-- ''" change This
'

dange snay be != , " I in accordance with appbcable procedures

is safe but is an unnmowed safety question or seguires a Technical Marian change The change
seguires NRC appnwal, prior to impiamaatarina;

ig ,,,,,, ,,, , _ . _ _ . ,

fflg N _#* W AJ&,
-

n/s/94n> m -

ponted name < ame
; afh3 /ty |,

Direcsor ~ J.R.Lanolev % N /|' - ~

punted ame g\ due'*

Manager, NSED NJL
printed amne signmure date

N ENW h /2- n--9Yunniger,Ias
< pont 4 =ame s- ame.

, i

PRG '+ ** I C _ /A-/.i't I
'

<>
- % % te

EVIDENCE OF NRC APPROVAL, IF REQUDtED:
.

I.Joense A+ No.

ula W a -n-ey
pa=d=== senare a=

.

,
.

.

*

9 *

4

NF402-5 (2/94)

{
i
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SAFETY EVALUATION FORM
-

f. 1.5 Rderences
i

1. "Clinton 1 ower Station Updated Safety Analysis Report", Revision 6 Appendix E,
Subsedian 3.5.8, Figures FP-12a, and 12b, and Cable Tray Figure 10, Appendix F,'
Submarriaan 3.4.8.2,3.4.8.3,4.1.4.1,4.2.3.3, and 4.2.4.3, Appendix F, . .

Tables 4.2.3.3-1 and 4.2.4.3-1, Deviation Figures 4.2.3.3-1 and 4.2.4.3-1

2. "Clinton Power Station Tanhnical SpeciScations", Amendment 93, Section 6.8.4.e.

3. 10 CFR 50 Appendix R, " Fire Protection Program for Nuclear Power Facilities i
'

Operating Prior to January 1,1979", Section III.G.
-

4. Generic Imtar 86-10, " Implementation ofFire Protection RQ =:s"-
.

,

5. Generic latter 92-08, "nermo-Lag 330-1 Fire Barriers".
~

6. NRC Infonnatica Notice IN 94-22, " Fire Endurance and Ampacity Derating Test |

Resnits of 3-hour Fire Rated normo-Iag 330-1 h Barriers" |

7. CPS OperatingIloense, License -Airian 2-F.e

(.
' 8.. NSED cat =latian IP-M-0177, " Fire loads for CPS Fire Zones", Rev. 3.

-

9. NSED Cakalation IP-M-0343, " Evaluation ofDenne-Lag Fire Banier in Fire Area
.

D-8", Rev. O.

10. SED cat =latian IP-M-0393, " Detailed Fire Modeling for Fire Area D-8", Rev. O.

~

11. EPED cat =1=*iaa 19-AI-8, "Derating for 3-hour TSI Tray Wrap", Rev. 6.- .

12. NSED Standard MB 08.06, "Hermo-Iag Combustibility Evaluation Methodology
Plant Screening Guide", Rev. O.

13. NSED hadard MFe09.00,"NEI Applicatian Guide forEvaluation ofnenno-Iag
.

Fire Burier SystemW",Rev.1.

~

EPRI Final Report TR-100370, dated April 1992 (including Revision 1), ' Fire14.
Induced Valmerability Evaluations (FIVE)".

s ,

s

., - 15. candirlan Report 1-92-07-024, "NRC BuBetin 92-01; Indeterminate Fire Rating of.
Hanno-Lag", Rev. O.-

- 16. CPS Procedure 1001.06, " CPS Fire Brigade", Rev. 4.

b
.

Page 6
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; SAFETY EVALUATION FORM
} *

,

i 1.5 Referoces (Continued)
! i ,

.

'

17. CPS Procedure 1893.02, "Ere Prevention - Control ofIgnition Source", Rev. 5.
i

|i 18. CPS Procedure 1893.03, " Control ofFlammable and Combustible liquids and
Combustible Materials", Rev. 7. .

.

j 19. CPS Procedure 1893.04, " Fire Fghting", Rev. 6.
,

!

20. CPS Procedure 1893.04 M521, *762' Diesel Guerstor: Div.1 Ventilation Room
Prefire Plan," Rev. 3.!

i :

| 21. CPS Procedure 4200.01, %ss ofA.C. Power", Rev. 8.
i

| 22. Illinois Power Policy Memorandum PM 1.05, "No Smoking Rules, Enforcement |

! ofi",'Rev. O.
1

! 23. CPS Procedure 1019.01, " Housekeeping", Rev.10.
,

!

! 24. S&L Held r=f ecring Change Notice (FECN) 13629, for installation of two
i thermaldetectorsin fire area D-8.-
|

| - '- .
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i
$
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i

!
i
|

1
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j
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SAFETY EVALUATION FORM i

BLOCK A.1 (Continued),

1
'

Reason for Hermo-Lag Fire Area D-8 L

.
;

ne Hermo-lag 330-1 cable fire wrap in fire area D-8 was originally installed to meet the
requinannt of10 CFR 50, Appedix R, Section EG. He curret USAR description in Section |
9.5.1 states that deviations from' Appendix R requirements win be provided in the Clinton Safe

'

Sheldown Analysis, Section 4.2.

Appendix RRequirement

Appedix R absemian EG.2.a, EG.2.b, IILG.2.c address specific r@--- Ja for the-

pratar*ian ofsafe simtdown capabilityin the event of a fire. App =A R requires compliance
with one ofthe three akanstives outlined in the three subsecrians

.

Appendix R,IILG.2.a requires:
. the separation ofcable and equipment and associated non-safety circuits of

redundant trains by a fire banier having a 3-hour rating
.

Appendix R, EG.2.b requires
1. 20 feet ofseparation,with no intervening combustibles between radandant cables,

'

equipment and associated non-safety circuits,
,

2. fire dwarvars and,

3. ==tannatin fire suppression system.-

Appendix R, EG'.2.c requires:
,

~

1. enclosure ofthe aa= Tan =t ofone redundant train in a fire barrier having a 1-hour

2. firedetectorsand
~

!rating, .

:

3. ==tannatin fire suppression system. .

CFS CompEance with Appendix R in Fire Area D 8 --

In fire area D-8,the original desiga provided for thermal Adarvian and 1-hour fire rated barrier
(Darrna-Iag) enclosing the Division 2 diesel guerstor cables. USAR Appendix F, Subsections
4.2.3.3 and 4.2.4.3 Id-tiry deviations from Appendix R Section EG.2.c requirements for the

,

insanatian ofan automatic fire detection and suppression system throughout fire area D-8. As I
Al====ad in SSER 5,' Subsections 9.5.1.4 and 9.$.5, ~and SSER 6, Subsections 9.5.1.4 and 9.5.5, -

'

the NRC accepted these deviations on the basis ofthe limited quantitian ofcombustibles, ares .
- wide automatic fire Adarvian in the a4acent fire area, enclosure ofthe conduka ofone division in

~
.

a 1-hour fire rated barrier and the hennatian ofthermal detectors above those aanAnita
,

ne new deviation proposed by this USAR c$ange is to delete the reference to the 1-hour rating
.

ofthe Hermo Iag fire wrap installed to protea the Division 2 diesel guerstor cables in fire ares
(( D-8. -

.

-

Page 8
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SAFETY EVALUATION FORM

;

.

BIhCK A,1 (Continued)
(

CPS Compliance with Appendix R in Fire Area D-8 (Continued)

As dinamad k Geeric Ietter 86-10, Paragraph F, a deviation from a co .... 6 - t made in the
PSARis governed by the provisions of10CFR50.59, ne CPS Operating iI<=naa Condition 2-F
states, "IP may make changes to the approved fire protection prcgram without prior approval of
the an==raianian only ifthose changes would not adversely affect the ability to achieve and
maintain safe shutdown in the evet of a fire."

|

His Denno-Lag safety eval ==tian is consistet with Generic letter 86 10 guidance, the CPS fire
protection liewaming condition an'd with the CPS process for revising the fire protection program
namn e ,=n'ainad k the USAR. .

-

.

BIACK A.2 (Continned)

Proposed Deviation -

De deviation proposed to be included in the USAR AyA F, Section 4.2 states,"In fire aren
' D.8, the Hanno-Iag 330-1 ==tarial providing a fire barrier function for the Division 2 power
eshies is not qnalifiad as a 1-hour rated instaBation.'

'

Sunnmary of Justineation for Deviation .

He Appendix.R Rnhaetian III.Gr% * 4 concem the ability to achieve and maintain safe
'

shutdown. ne deviation fromthe r%4e for a,1-hour rated fire barrier enclosing one.

division ofsafe shutdown cables in fire area D-8 isjustified'on the basis that several design and
progre==natin fire protection features are in place at CPS to smure that the aq$ir sladdown

, apaklity is maintained De foBowing is an outline ofthe defensein-depth festmes.
.

NOTE:
More Ad=11aA Alarmenian ofeach ofthese festmesisprovidedlaterin this section of.

the safety evaluation.

1. It is not credible to postalste a fire espable ofafEsoting Safe Shutdown cables in fire area .
D-8 due to the adminiarrative controls and the physics 1 design offire area D-8.4

2. Fire modeling ofthe fire aren D-8 has shown'tbt the fixed and transient combustibles,
either individuaDy or coBectively, present no credible risk ofsafe shutdown cable damage -

*

in fire area D-8. '-

,

3. In the event that a fire occurs in fire aren D-8, it is not medible to postulate damage to
both the =dandant divisions of safe shutdown equipmmt due to the Division 2 cables

,
being in conduit on the outside ofthe existing missile barrier.

1 . .

.
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1

b a

( BLOCK A.2 (Continued) ;
,

t
.

|

! 4. In the event that a fire occurs in fire area D-8, the as-built Thermo-Lag cable wrap will
'

protect the wrapped Division 2 safe shutdown cables for a duration sufficient to permit !
*

manual fire fighting by the CPS fire brigade. I

d

5. In the event that the fire is not extinguished by the fire brigade, the Probabilistic Risk .

Assesamt (PRA) evaluation did not identify any safety benefit, with regard to core
damage paMJen, containment isolation, containment best removal or containment
hydrogen control provided by the Thermo-Lag installed in fire area D-8.>

.

.
:

6. In the untilraly event of a fire in D-8 that disables both divisions of redimdant safe
~

al=*Inwn equipment, it is reasonable to expect that operator training, Emergency
Response Gi s.iion (ERO) activation, and symptom-based procedures provide a final
line of defense to ensure plant safety.

.

1. Detailed Jasdfication for Deviadon

'

Administradve Controls and Fire Area Layout

Several CPS administrative controls currently in place 'and the layout of this fire aren
'

.

' minimi= the potential for fire initiation in fire area D-8.l.:

(a) Ad=I=l=*rstive Centrol

. CPS procedure 1893.02, " Fire Protection - Control ofignition Sources", establishes -.

controls for hot work including welding, grinding, flame cutting, brazing and soldering
!

operations.. This procedure requires precautions to be taken (such a removing or
. protecting nearby combustibles and posting of a fire watch) prior to the start of hot work

in order to =inimi= the potential for fire ignition.
!

. OS procedure 1893.03, " Control of Fl====hle and Combustible f I-% and -.
-

~ Combustible Materials", governs the handling and limitation of the use of combus' tible
solids and liquids and Hammahle liquids. ' Ibis procedure limits the quantities of
transist materials that can be introduced into the safety related areas of the plant and
prescribes area clean-up, A-te vantilatian, access for fire protection equipment, etc.,

. in order to .. *.. *m * ~ the potential for fire initiation and extent of fire propagation.
,

~

Blinois Power enforces a no smoking policy within the company buildings ~an outlined in-

.

. Policy Memorandum PM 1.05, "No Smoking Rules, Enforcement of'.". Noncompliance
- - with this policy results in E-iph- y action up to and including terminatian

Additionally, smoking is prohibited in this fire area by CPS procedure 1019.01,-

y " Housekeeping". -

Page 10.
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'

( BLOCK A.2 (Continued)

(a) Administrative Control (Continued)

Access to time portion of fire area D-8 outside of the partial concrete wall is restricted,.

and the Main Control Room is notified before entry into the diesel generator vent fan
room. In addida=, D-8 is not accessible when the ventilation fan is n=aing

(b) PhysicalIanyout

This fire area consists of the Division I diesel generator ventilation fan roorn and air.

intake located along the south wall of the diesel generator building at elevation 762 feet.
Also in the room are breathing air filter trains A, B, C and the breathing air compressors.

2De floor area is 1268 A . He floor of fire area D-8 is 12-inch minimum reinforced
concrete with three 4-inch floor drains. He floor is 3-hour fire rated. The walls are 12-
inch minimum reinforced concrete. The walls are 3-hour fire rated except the south wall
which is an acterior wall and is not fire rated. The ceiling is 24-inch minimum
reinforced conante and is not fire rated.

The Division 2 power feed cab.les, IDG31 A and IDG31B (as shown on Enclosure 1),.

that run along the south wall of this fire area are separated from the Division I diesel
generator vaatilation system and other combustibles by a missile shield wall and the
partial concrete wall containing a normally closed damper. The north wall is open to thet

atmosphere thmugh louvers. The Hermo-Lag wrapped conduits are located-

.yr. : =+aly 17 feet above the floor level. The area below the conduits does not
anne in any plant equipment. 1.

Transient combustible storage in this space is higlily unlikely since this space is the diesel '
air intake corridor and the access to this space is restricted.

.' He outside air intiikes to fire area D-8 are located 25 feet above grade level at this
location, therefore, no fire hazard exists due to an external source.

With these administrative controls and the physical layout of this fire area, it is not credible I
to pa*d=+a a fire capable of affecting safe shutdown cables in fire area D-8. |

2. FireModeling.-

. . . . .. |
A detailed fire modeling analysis, NSED Calculation IP-M-0393, Revision 0, was, performed )

,
for fire area D-8. It took into account all potential fixed and transient ignition sources,

'

.

. spatial locations and heat release rates within fire area D 8, the room volume offire area D- |
8, and the spatial locations and damage temperatures of all pa+=d=1 targets within fire area
D-8. The modeling methodology and assumptions were primarily taken from EPRI Fire

si Induced Vulnerability Evaluation (FIVE) guide. This fire model was conservative in that no
creditwas taken for the following:

.

Page 11.
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y, BLOCK A.2 (Contineed)
i

2. FireModeling (Continued)
.

the substantial concrete and block construction of the floor, walls, and ceiling, which.

would absorb more energy that the 70% value used in the fire model

the ncrnwLag, installed on the Division 2 power cables which would reduce the.

temperatures at the wrapped cables

De fire modeling results show that no significent impact on plant safety would result from a
~

,

fire involving any potential fixed or transient ignition source. Fire modeling |
also shows that fennation of a hot gas layer is not aedible. His is due to' the following
factors in fire arenD-8:

theuse of anduit for all cables.

the large distance between potantial ignition sources and targets- .

the use ofIEEB 383 qualified EPR- Hypalon csble insulation.
.

the absence of any csedible oil-pool type fire scenarios.

t
'

h detailed fire asodeling shows that even if a fire were to occur in fire area D-8, it would
not result in loss ofsafe shutdown capability.

.

3. PhreProtectionDesign Features

As shown in Endoeure 1, the Division I safe shutdown cables enter fire area D-8 from the

northwest corner, north wall, and are routed south and east to the diesel-generator vs=tilatian
'

panel, the ventilation fan, and down to the 737 feet level. h Division 2 diesel generator
power cables ensar the fire area from the southeast corner, east wall and travel due west,
esiting out of the west in the southwest corner. The Division 2 power feed cables, IDG31 A
and IDG31B (as shown on Enclosure 1), that run along the south wall of this fire area are

- separated from the Division I diesel-generator ventilatian system by a minnile shield and a
partial concrete waH anataining a normally shut damper. & Division 2 cables are protected
withlocalthermaldenarsian h only combustibles in the area are electrical inail=tian in

.

cabinets, HVAC duct inailatian matmials, and lubricants, resulting in a. low fire loading l

-

~A manual delu6e system is provided for the breathing air compressor filter snit. Portable '
:,

fire estinguishers and hose stations are provided for manum 1 firefighting as shown on '

Raela==e1.
i

1. In ====ary, in the event that a fire occurs in fire area D-%, it is not credible ~ to F1.+-
;i damage to both the radandant divisions ofsafe shutdown cables due to the location of the.

. .

Page 12 ),
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'

BLOCK A.2 (Contimmed)
,

( '

3. Fire Protection Design Features (Continued)
_

Division 2 cables (approximately 18 foot above the floor) and the presence o.f the physical.

barriers between Division I and Division 2.. !

1

!.

4. -Thermo-Lag Fire Endurance i

NRC's Generic Letter 92-08 identified concerns related to the fire endurance capability of
Thermo-Lag 330-1 material and the evaluation and application of fire tests to determine the
fire endurance ratings ofThern>o-Lag 330-1 fire barriers. Condition Report 1-92-07-024
documents the concerns identified by NRC Bulletin 92-01 with regard to the indetermiante
fire rating of Thermo-Lag fire barriers. An engineering calculation, IP-M-0343, was
performed to determine the fire endurance capability of the as-built Thermo-Lag installation
in fire area D-8 with regard to its capability to perform its fire barrier function under ASTM-
119 fire conditions.

,

In fire area D-8 , Division 2' diesel gensator power cables are wrapped with Thermo-Lag
330-1 fire barrier' material. The fire wraps on Division 2 safe shutdown power cables were
intended to be a 1-hour rated fire barrier as discussed on page.8.

. Calculation IP-M-0343 utilized NSED Standard ME-09.00, "NEI Application Guide for '
.

Evaluation of normo-Lag Fire Barrier Systems". The guide was issued by the Nuclear
. Energy Institute (NEI) and provides the industry.with the data and the methodology

nar==ary for evaluating normo-Lag fire barriers. The information provided by the guide
was obtained fmm NEI and utility fire barrier endurance test programs. |

-

. !|
Based on detailed analysis using the NSED(Standard MB 09.00 methodology, NSED j

,

Calculation IP-M4343 determined the fire endurance capability of the CPS as-built Thermo- |
. Lag 330-1 fire barrier installatian in fire area D-8 to be at least 46 minutes. This !

methodology assumes the fire wrap to be subjected to an ASTM B-119 standard time-
temperature curve. These temperatures are much higher that those resulting from any
credible fire scenario in this fire area.' The Thermo-I;ag would, therefore, have a longer ,

, '

endurance under a realistic fire. scenario. . Additionally, the cable " failure temperature" used
in this methodology (approximately 325'F) is significantly lower than a more realistic cable

'

failure temperature (appedwy 700"F).
.

NSED t'at=latian IP-M417/, Rev."3, shows that the calculated equivalent fire severity in
fire area D-8 is 12 minutes. NSED Standard ME46.00, " Guidelines for Determining Fire .
Loads and Preparing Fireload Calculations", provides the methodology for cal-tadag fue
loads and equivalent fire severides i:1 CPS fire zones. His methodology requires all

~

material that is not e la==ifiarl as non-combustible to be included as fire loads; As a result,
~

('
IEEE-383 qualified cable with EPR Hypalon insulation and Thermo-Lag 330-1 have high
approximately 30% of the fire load in fire area D-8 is due to Thermo-Lag itself.~ Both the

Page 13
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BLOCK A.2 (Continued)

'

4. Dermo-Lag Fire Endurance (Continued)
.

i

(greater that 900"F) ignition temperatures. As explained in the fire modeling discussion, it is I

. not credible to postulate a temperature of this magnitude at the elevations of the cables in this
fire area. The realistic equivalent fire severity in this fire area would therefore be
significantly less that the calculated 12 minutes.

. In the event of a fire in D-8, the main control room will receive anmmciation from thermal
datar*=s in the fire area. Manual fue fighting by the fire brigade is facilitated by the
location ofhose stations an' portable =*iaaninhers in fire area D-10 noith of area D-8 at 762d
feet Control Building. Fire Brigade cages are located at 737 feet 'nubine, 737 feet Radwaste
' Building and 800 feet Control Building.

He CPS fire brigade is available and on site at all times, with the Shift Supervisor having
the Crwnmander of the Fire Brigade designation. The fire brigade composition, function and
fire fighting guidance are provided in CPS procedures 1001.06, " CPS Fire Brigade",
1893.04, " Fire Fighting" and 1893.04M521 which provides the detailed pro-fire plan for fire
aren D-8.

CPS fire drills record the time from the Gaitronics annour.coment of fire to when the fire
brigade is ready to start fire fighting at the scene. Three fire drills have been held4

- specifically for D-8, the longest response time being 10 minutes. For a fire affecting the
,

portion ofD-8 -+=iaing Division 2 cables, the Gaitronics announcement from the control
room is expected to be prompt since one of the'two thermal detectors would alarm. Fire area

'

D-8 is not a tigh radiation or contaminatad area. It is therefore concluded that the CPS fire.

brigade would be able to respond to a fire within the calculated time of normo-Lag .
endurance.

.

In ==n=ary, the as-built Hermo-Lag cable wrap will protect the Division 2 safe shutdown
cables for a dumtion sufficient to permit effective mannat fire fighting by the CPS fire

M .'
5. Derme-l.ag Safety Benefit

.

He Probabilistic Risk Assessment (PRA), evaluation, which analyzes the safety significance

'

of potential Thermo-Lag fire barrier failure in fire area D-8, is inchidad as Randa=we 3 of
this safety evaluation. This analysis, consists of three major parts.

~

|
. -

. .
.

.

!

Page 14

.- . --- . .-._ -. -



. - . - . - _ . - . - - - - - - . - - . - . - . - - - - - . . - - - - - -

' '

W-MO ,

SAFETY EVALUATION FORM

BLOCK A.2 (Continued)
f

5. ' Thermo-Iag Safety Benefit (Continued)
'

The first part of the analysis is to identify all modeled components that could be.

affected by a fire in area D-8 and the basic events in the IPE model that represent
these components. This list of components contains not only the equipment located
within the fire area, but also the equipment located outside this fire area that are
affected by damage to cables in this fire area. This part also identifies the basic
events (equipment failures) in the IPE model that are protected by Thermo-Lag. Part
1 is described in attachmcats PRA-1 and PRA-4 of Ene%ee 3.

He second part of the analysis involves calWag the conditional core damage. .

probability (CCDP) for two different situations using the basic events list from Part I
as an input. The first situation la Thermo-Lag failing to perform adequately as a fire
barrier. His is the postulated "wont case" in which a fire occurs and all cables and
equipment in the fire area are damaged. The second situation is Thermo Lag -
performing its intended fire barrier function in which all cables not wrapped by
Thermo-Lag are damaged by a postulated fire. Attachments PRA-2 arid PRA-5 of
Enclosure 3 describe the CCDP determination.

,

I
' ~

While pa.A core damage is an important consideration for plant safety,.

j maintaining containment integrity by gg Gig containment isolation and heat -

removal capabilities is also a concern. Additionally, containment analpis in the IPE
report identified the loss 6f containment hydrogen control as a major ~cahw of
containment failure. Correspondingly, The effect of a fire in area D-8 on these-

fhnedons was also examined. This analysis is detailed in attachment PRA-2 and
,
"

PRA-5 of Raelaante 3.
. .

De third part of the analysis was to determine the fire ignition frequency in area D-8..

This caladation utilizes the methodology described in the Fire Induced Vulnerability
Evaluation (FIVE) Guide, EPRI TR-100370 and the Fire Risk Analysis
Implementation Guide, EPRI Project 3385-01. Ignitionfrequency calculationis
descri6ed on attachments PRA-3 and PRA-6 of Raelamwe 3.

De results of this analysis showed that the CCDP calculated for each of the two
situations (nermo-Lag failing and Demo-Lag performing its design function) was

*

identical' Additionally no benefit from Hermo-Lag was found to exist for
anntainamnt iso %MI, enntainment heat reinoval or cantninmaat hydrogen contml..

-

In ==nmary, no safety benefit was identified with regard to core damage gdon, .
containment isolation, containment heat renoval or containment hydrogen control is

~

provided by the Hermo-Lag installed in fire aren D-8.

k
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i BLOCK A.2 (Continned)
! |'

.

| ' 6. OperaterResponse to Fires Affecting Safe Shutdown Equipment
'

While k is not posstle to predict exactly what equipment will be lost or impsired due to any
given fire, k is possbie to ====a " worst case" for an area of the plant involved in a fire. For - |
the areas involving safe sistdown equipment, the issue becomes knowing what is left for the

'

.

operator to use for any given fire. He operator is trained to control plant parameters per the

i Eanergecy Operating Procedures (EOPs) indepadent of the cause of the ofF-
'

nammal/ emergency conditions. Dat is, the EOPs are symptom based and not evet-based. In j
this sense, equipment loss due to unkiple fhilures, anbotage, maimmin event, etc., is not j
diflixent fran equipment loss due to fun. De operators are given a list ofsystems to use, not |

necessarily in a preferential order (what is used is based on what wiu work). |

- ne operating crews receive intese, naatinning training on the EOPs with multiple
equipent faihnes and on loss ofpower events. Procedural guidance exists in CPS Procedure

~

4200.01, %ss ofAC Power" for a Station Black Out (SBO). Dese steps guide the operator
actions to rainimi== the impact on plant equipment while preserving the equipment that is left.
For fires that afliect systems to an extent less that an SBO, portions ofthe Iass ofAC Power

- procedure wiu apply. CPS crews have dama=*sted the ability to implement these
procedmes while maintaining the reador in a safe aandirian Aloss ofoff-site power, ;

concearent with a failure ofDivision 1 and 2 diesel guerstors was mimniated on the CPS ,

sin =1= tar, n.Lg h a loss ofDivision 1 and 2 AC power, and aR non-diviaianal AC power.,

Operator areia== resulted in achieving hot sistdown and maintaining stable reactor

Parameters.

Eanergency Plan Procedme EC-02 directs activatia' ofthe Emergency Response O Banizationn
~ (ERO) dming any significant plant fire. While J.~... .o shift manning wiR aHowfor .
=aaa rnuy ediieving hot shutdown annAiriana, the addirian=1 resources ym4ded by the ERO
wiR be valuable in minimiring the impact ofthe fire on the plant and assisting with recovery

~

andrepairs. -

In ammmmy,in the event of a fire in D-8 that disables both divisions ofrad>=d-t safe
shutdown equipmet, k is r==aaamW to expect that operator training, ERO activatica and
symptom-based procedures provide the iballine cfdefense to esse plant safety.

'

zwannases of Ampacity Derating Impact of normo-Img *
*

i

ne aspedly dssting factors for aables in raceway wrapped by Hermo-Lag has become a .

. canoemdneto p' raisedinGenericletter92-08. HeNRC quaarianaarerelatedtothe-

original Danma-Lag ====fa*rer's dad ampadry derating factors as weH as the wide
~

' range ofampacity derating factors applied across the industry. In Information Natioe (IN) 94-22,
-

the NRC provided some prali=Anvy information about the resuks oftest the NRC had conducted4

' '

to mat =Wish ampacity derating factors for cables in aandnire and trays wrapped by Hermo-Lag
330-1 fire barrier matarini -

(

.
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BLOCK A.2 (Condnued)
l [
' Evaluation of Asapacity Derating hapact of nermo-Lag (Continues)
t

Ampacity limits are placed on cables to ensure that the cables will operate within their design
parameters and are unrelated to a fire scenario. Whhout ampacity hmitations, the current carried

'

.

.

'
' by a cable could generate too'much heat and resuk in the cable operating at a temperature above
ks design rating, thus causing a reduction in the cable's design life. De cablew utilized at CPS are
rated for 90*C ap-=+ia= and the angacitylimits selected were based on that value. Since4

diferet ine=11ation con 6gurations (such as covered _troya, or fire stops) can limit the dissipation
ofthe heat guersted by the curret passing through the cable, derating factors were developed to
father restrict the comet which the cable will be eBowed to carry when these 4-.tions are

. part ofthe cable routing.
.

De CPS design defined the boundary between power, control, and instrn===tatian circuits based
ce both vokage'and current levels. Separate raceways are provided for the diffierent cables so

*

that instranent cables am isolated from noise that could be gecrated by the power and control
cables and the control cables are separated from the heat and induced vokage that could be
generated by the power cables. As shown by NSED cal =1stian 19-G 31, Rev. 'O, the currets
passing i"--.gh control and instr ====tarian cables do not generate suffis=t heat to chaBenge the
cable design ratings.

Euclosure 4 id-tifian the CPS power cables protemed by Denno-Lag 3301 fire barrier matarial
and the avausble.ampacity margin for each cable in fire area D-8. A review ofthis data indicates

*

that the power cables wrapped by 1hermo-lag 330-1 in fire area D 8 could be dorated by as
nach as 34% without impacting their design functions or design life. He highest ampacity

,

derating idantifiad in IN-94-22 is 46.4% for a #8 AWG aandactar in a tray wrapped by a 3-hour I

rated ncemo-Iag 3301 fire barrier. He Fmeinsure 4 angacity evaluatica concludes that the
',

NRC sepacity daratag aamaarna expressed in 1N 94-22 wiu not have adverse impact an the |
power cables (each carrying 338.4 amps) in fire area D 8. His aanalnaian was reached upon

-

comparing ocuserystism chosen in the CPS design ampacity limits with the derating methodology -

_ used bytheNRCinIN 94-22.

Commtly, there exists no conclusive ampacity derating factors for cables. wrapped by Hermo-
'

Lag 330-1 fire barriers due to the many on'danding issues with regard to past tests and test
resuks; however, as Alarmaand above, the hermo-Lag conduit fire wrap in fire area D-8 does not '
adversely impact the carest carrying capability ofthe cables.

.
, . .

, O .

4t

9

.
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TV-000
SAFETY EVALUATION FORM -

,

BIACK D.Part Ip
i-

'

l. Faibres associated with a design-basis fire in fire area D 8 are discussed in USAR Appendix
F, Fke Protection Safe Simtdown Analysis (SSA), Subsection 3.4.8.

-

Currently, Subsemion 3.4.8.2 states "Dese conduits will be protected as described in Section
3.4.8.3".

Curratly Subsesion 3.4.8.3 states, " Division 2 diesel-generator cables IDG31A and
IDG31B, a 9=2 h. will be protomed by a 1-hour fire rated material".

Rose hhaar*iana 3.4.8.2 and 3.4.8.3 are proposed to be revised based on a new deviation to
be added to Subsection 4.2.2.16. He new deviation will eliminate the reference to the 1-hour
fire rating of Denno-lag. Hejunification for this deviation, and for removing the
subaarviana 3.4.8.2 and 3.4.8.3 wording which implies that there is a safe shutdown concern if
the 1-hour rated fire wrap is not inentled, is provided in detail under the Block A.2
diarmaniana

2. For the reasons provided in the Block A.2 discussion, the performance of the safe shutdown
systems in fire area D-8 is not adw.dy impacted by the nenno-Iag fire rating changed from
1-hourto no specificrating.

.

c 3. Even though the Derma-Iag fire rating is now considered to be less than 1-hour and the
referece to the rating is deleted, this reduced capability of the normo-Lag fire wrap does not'

cause any new failure modes. Hejneificatian for the reduced capability being soceptable is..

yw/.kdin the Block A.2 discussion.
,

4. He USAR Appendix F, Safe Shutdown Analysis, dommante the capabihty ofthe CPS safe
shutdown systems to achieve and maintain cold almtdown canditian in the event of a single
fire psywhere in the plant with a loss of off-site power. As explained by the Block A.2
diac=aalan, it is not credible to postulate a fire scenario capable of adversely ahi== the Safe
Shutdown capabilityin fire ares D-8 despite the reduced Hermo-Iag capability.

5. He probability ofthe failures evakisted in the USAR is not impacted as AlemanaA ja the
. Block A.2 diarmenian -

.

'

BIDCK D.Part B
.

.
. 1,2, and 3. ,ne accidents identified in the USAR are not shad by the proposed change

to the Hermo-Iag fire wrap rating in fire area D4. As explained in the Block.

. . . A.2 dia===ian, the plant safe almtdown capability in the event of a fire in D-8
~

is not adw.dy impacted. He consequcaces or the probability of a fire in D 8>

is notimpaded.
.

i
-

.

'
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SAFETY EVALUATION FORM

BLOCK D.PartIII
.

I cad 2. As explained in the Block A.2 discussion the Thermo-Lag combustibility and
ampacity derating concerns were evaluated and found to have no impact on
fire area D-8 safe shutdown capability. No new type of accident or equipment
malfimetion wasidentified.. ,

BLOCK D.PartIV

1 and 2. Neither the protective barriers, the approach to the soceptance limits for any of-

~

the protective baniers, nor the margin of safety is directly affected by this
'

dange.11ie safe shutdown' capability in fire aren D-8 has boca detennined to

,
be acceptable after the impact ofthe change was evaluated as explained in the
Block A.2 diamanian

3. 'Ibe CPS Fire Protection Program as stated in Tech. Spec. 6.8.4.e is
unchanged. The benes ofthe Tanhaical Spastians are not shart by this .
change.

-

.

.

$

.

.

*

f

e

. |

.

e

.

1 e

e

9

Page 19.

_ _ _ _ _ - _ _ _ _ _ _.



_ . _ - _ _ __

_ _

FIRE AREA D-8 E:cl:sure 1
762' Elevation Page 1 of 2
Division 1 Diesel-Generator Vent Fan Room

|VD01E.IVD04E.IVDI8BIVD78A, IVD09H -

~~
128 Am 129

'28-O"

""E ] sss s Mih - sm,

IVD75D -- ( .__J P 6: ,

1 / { D-8 ) % DN THRU FLOORIVDOICA i gipts4; ss

g IVDOIA j% TA '
-

Eo DN THRU R e a!

v FLOOR R T '

N N l
'

i ik'D75cC b s; IVD09A\ IVD75A
s > sn

AG \ -

9 g-

L '4o
iVD01YA ' NO AH --

Missile Barriers m

k* ~
-c - i

b -
- - Nn

O h n q __
-_

,

Wrapped Cables i |DG3iB J
DG31A

0
LEGENDS: Outside Air g

Intake Louvers A'

- OlV. I CONOUIT
DIV.2 CONDUIT

( ) FIRE ZONE UNIT I
Plan View '

| 1 EQUIPMENT NO. h-~~ - x.4- r-

8 ManualDeluge Suppression
. ' au m. I cowinot

s

- ES
A. 3reathing Air CharcoalFilter @ + mo.. - +

---

.icsa ocy.
'

B: Breathing Air Compressors | "d****
g____. _"_ i f

*

O o Fire Extinguisher E 3-Hour Fire Rated Wall
_

h h h- Hose stauon \v Thermal Fire Detutor KEY PLAN

--------



_ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ . .

' -
-

1

FIRE AREA D-8
762' ELEVATION

DIV. 1 DIESEL GENERATOR VENT F AN ROCj
-

o s

AJ AH AG
N

.._3 , . . ..

(- u. Tee.-s. | | , , , , _

JN$1N/ I

j;ji4j4 JN$NMN
,

C92118-$'C-10031 Ag JNME *

C92120-5 *C-10031B
FN

-

B/CEL.783'-3*T I i !
! EL 781'-4' t ;

{i ;

JN.@422JN. M
|
|

| *| [EdU'i@4*,A WISSLE WALL,

' f/ f g|Q.j'ri.i"'** ,

I|
t i Il |

S/ f72-0*

| emws.s -,- NEATER ,3
,

N -

y! g
*

1 %*C(F5 )-92144"C(NS)-C921111, I
1 %g '

8;

| I@-lhI"''''

!

|:J d(=A ti
:

I ,s.,

: ,.

h1 | |, -

| | WAEiM .

4 ,,, , _

-f- eo"45sE|| 'sf o7 | |
JN.03Nii \

, 1n

JAkDN?h JNkDMA Ji!A*)NN
'~

f1A
| | | A:

8g

SECTION A-A

.- ,.

. .

_ _ _ _ _ _ _ _ _ _ _



. .. . .._ . . . .

.me, ,

t

ENCLOSURE 1
PAGE 2 0F 2

') |
s

AF ,

i'

|w-e-
!

I

i

i

Ni$#$*-e- j

um
hEV*f.

I emum .d
8 *C

| [C91 .,-1t 94L. .5 -0* |

[ C92144-1*y ,* ]84L. 794 - |. ,g
% 1 ]

p /D EL 7 3' 4 ' l.
>

r
x. >>

i: I
,

1
ie i

|sa t
1

8 8 | .

, g ,.o -4
,

| ANST.r^tu
qhiti=%?"

| APERTURE
,

,

| CnBU !
'

iiilit$ilisi s
l

I M '' ''" | 7,y w aba on |a

wr*ua caro i
i,

c.i .ivei.,sik jsr ,

I i._,

k gg;9-pe,.n. .

:rat tw-sv e

h _

I !
c,m:4-3 ,-.vc == tea at. m

feo . ic .. ..., a i-
. ay . m . ic <r....

5 f"'k j s

? k;i) | 5

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

, , , am-
.

' ' ' ' *

,3
E
$ .

qs \\5bb%-081 \
.u,

_



- - -

.-
_ .- -- . . _ _ _ . . . - - . - _ - - . _ - _ - - - ..

T|4053 --

Enclosure 2
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'

Div 2 Safe Shutdown Cables in Fire Area D-8

RACEWAY CABLE # CABLE FUNCTION
P2E 1DG31A 4KV feed from Div .2 Diesel Generator to Div 2 bus

feed 1 AP09EH. Pr.rallel feed to 1DG318.
P2E 1DG31B 4KV feed from Div 2 Diesel Generator to Div 2' bus

feed 1 AP09EH. Parallel feed to 1DG31 A.

.

.
-

Div 1 Safe Shutdown Cables in Fire Area D-8

RACEWAY CABLE # CABLE FUNCTION
~

P1E 1VD01A 480V feed from 1 AP11E to 1VD01CA, DG room
1 A ventilation fan.

C1E 1VD01E Controlinterlock between 1PL54JA (Div 1 DG
room ventilation panel) and MCR for operation of

'

1VD01CA, DG room supply fan.'
C1E 1VD04E Alarm and annunciation circuit between 1PL54JA

( and 1 AP60E for 1VD02CA, DG oil room exhaust
- fan. . .

P1E 1VD09A 480V feed from 1 AP72E to 1TZ-VD001 A (damper
1VD01YA operator). -

K1E 1VD09H Control signal from 1HS-VD070 to 1PL54JA to
place dampers 1VD01YA and'1VD02YA into
position for purge mode operation.,

C1E 1VD18B 120V control power feed from OAP54E to
1PL54JA (Div 1 DG room ventilation panel).

K1E 1VD75A Temperature input signal from 1TE-VD001 to
1PL54JA for use in positioning dampers 1VD01YA*

and 1VD02YA. .

K1E 1VD75C DC positioning signal from,1PL54JA to 1TZ-
VD001 A (operator for damper 1VD01YA).

K1E 1VD75D DC positioning signal from 1PL54JA to 1TZ-
VD001B (operator for damper 1VD02YA).

K1E IVD78A Temperature input signal from'1TE-VD007 to
'

' ~

~1PL54JA for high and low temperature alarms to'
MCR.

.

.
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PRA EVALUATION OF SAFETY SIGNIFICANCE OF POTENTIAL
J

-

I ~k THERMOLAG FIRE BARRIER FAILURE IN FIRE AREA D-8

h is evaluation is intended for use as' supporting |
documentation in the safety analysis of Thermo-Lag 330-1 :

' cable wrap material in fire area D-8. This study used the |
-

>

IPE model and fire PRA databases as they stood'on 12/01/S4 |
as inputs. Subsequent changes to the IPE model and/or fire i

PRA databases could significantly affect the results of this
evaluation. Careful attention to the method used in this
evaluation is important in the correct interpretation and
application of the final results. Use of the materiald

i

presented here in any,other context could be, inappropriate-
and potentially misleading oie erroneous.

-
.

METHOD -

his analysis is composed of three major parts. The first
part of the analysis is to identify all modeled components
that could be affected by a fire in zone D-8 (762'.

.

elevation, DG 1 ventilation room, Diesel Generator Building)
and the basic events in the IPE model that represent these
components. 'This list of components contains not only the
equipment! itself, but also any cables required for a piece
of equipment to perform its.modeled function. This par.t

,

{ also includes identifying the basic events in the CPS model
that are' protected by Thermolag. Part 1 is described in
attarhmants PRA-1 and PRA-4.

Using the basic events list from part 1 as an input, the
second part_of the analysis involves calculating the
conditional core damage probability (CCDP) for two different
situations. The first situation is the case in which a fire
occurs and all cables and . equipment in a fire area are
damaged. This. situation models Thermolag failing~to e

perform adequately as a fire barrier. The second situation
.is the case in which only cables not wrapped by Thermolag
are damaged by a postulated fire. This situation models-

^
Thermolag performing per design. -Attachments PRA-2 and
PRA-5 describe the CCDP determination.

*

. While core damage prevention is an important' consideration
for plant safety, it is not Thermolag's sole intended

.

function. .. Maintaining containmant integrity by protecting
containnient isolation and heat removal capabilities is also
required by 10CPR50, Appandiv R. Additionally, contai'nmant
analysis in the IPE report identified the loss of .

containmant. hydrogen control As a major cause of containment'
,

failure. Correspondingly, the effect of a fire in fire' area-

D-8 on these functions'was'also examined. This analysis.is.

i detailed in attachments PRA-2 and PRA-5.
t

-
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e
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The third part of the analysis was to determine the. fire-
,

f ignition frequency in fire area D-8. This calculationj ;,

utilizes the methodology described in the Fire-Induced-

'Vulnerability Evaluation (FIVE) Guide, EPRI'TR-100370 and
the Fire Risk Analysis Implementation Guide, EPRI Project ,

3385-01. . Ignition frequency ' calculation is described on *

attachments PRA-3 and PRA-6.

CONCLUSION
,

his results of this analysis found that no difference in
CCDPs existed between the two cases. This result shows that i

'

the Hermolag installed in fire area D-8 provided no
quantifiable benefit in preventing core damage ~. .
Additionally, 'no impact or benefit from Thennolag was found i

- to exist relating to containmant isolation capability,
containment heat removtl or containment hydrogen control.
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Attachment PRA-1
iFire Database Development .

and Fire Susceptible Events for* ,

;

Thermolag Installations -

The purpose of the fire PRA databases is to provide location I
specific information for the PRA model. This information
includes the' location of all PRA modeled equipment and ? !

. supporting cables, the basic events (BE)s associated with -

said equipment, and the PRA initiators that could result
'from a fire in any fire area. A major resource for this !task was'the SLICE database system maintained by the NSED
electrical design group'. Database development covered all
fire areas ~in the plant instead of being specific to
individual fire areas. .

How Daraha Was Developed

Database development was performed by completion of the
following steps:

.

1. Identification of all basic events included in'the PRA
model. H is task was performed by creating a BE report from
the PROJECT.BE file using the CAFTA code.

2.' Determine which basic events apply to each piece of
modeled equipment. This task was performed by separating.

the BEs from task 1 by system and having each system analyst ,

t

identify the equipment associated with each basic evdtnt. ,

Some basic events, such as certain flow diversion events,'

had more than one piece of equipment associated with it..

Human errors and maintenance unavailabilities were excluded
from this' task since'these BEs would occur prior to'a fire.
his. task generated database ELDB2.DBF.

3. Identify all power, control and instrumentation cables
associated with each piece of modeled equipment. The SLICE
daeahame CABLE.DBF,was used for this task. All equipment
identified in task 2 were compared with the FR_EQUIPMP AND

'

,EO EQUIPMP fields in the CABLE.DBF database. he resulting
*

caEles were then-traced until either the 4.16KV/6.9KV or
main control room cable risers / termination cabinets were
reached. Tracing the cables. involved not only the CABLE.DBF

. darahame,.but also plant E02 and E03 drawings. " The. CPS safe
shutdown analysis contained in USAR A r div F was also

- reviewed to ensure all cables in that analysis associated -,

with modelied equipment were included in the fire database..
.

Cables to modeled equipment that would not ' isable the .

d
equipment if losti such as position indication on nos-
interlocked valves, were not included in the database.

.

Cables to the RAT and ERAT, though~not explicitly modeled in
the PRA, were included as a means of identifying fire areas

j where a fire could result in the loss of offsite power.

-
.

3

n- ._ --- ,_- - ~ _ .
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4. Identify the routing points associated with all
(, identified cables. Routing points are intermediate-

, locations on a cable tray or conduit. Using SLICE data, the
trays containing each cable were identified, as well as all
intermediate routing points.-

5. Identify fire aieas associated with each routing point.
Using a SLICE system cross-index of. routing point to firb
area, the location of cables contained in cable trav was
identified.

6. Identify fire areas associated with each piece of
modeled equipment. This task was performed by a combination
of plant general arrangement review and plant walkdown.

7. Identify fire areas associated with conduits and open.

cables. Since the SLICE database does not contain location
information on conduit or open cables, this task was
performed by a combination of plant general arrangement
review and plant walkdown. !,

8. Identify equipment suscept5ible to spurious actuation
from fire. This information was taken directly from the
safe shutdown analysis contained in USAR Appendix F.

9. Identify internal events initiators that could occur
i due to a fire in a. fire area. Using information gathered in

.

previous tasks, all equipment-and cables in this fire area
,

were identified. This list was reviewed and a list of
initiators resulting from the loss of all equipmenti and
cables in fire area D-8 was compiled. This list was
reviewed by an IPE analyst and a SRO and a final initiator -

list was developed.
~

'
Utilizing the information gathered in the previous steps,
the fire location database ELDB1'.DBF was completed.

~

. Selection of Fire Susceptible BEs in Thermolag Areas

JThe stiructure of ELDB1 was set up so that for each piece of .

, equipment, cables were identified up to the 4.16KV/6.9KV
~

basses and/or the main control room termination cabinets.-
, This resulted in listing some cables', particularly power
cables, several times for different pieces of. equipment. ;,

This approach allowed a database sor:t on fire area without
.

losing control, power or. instrumentation dependencies. Once
'the equipment and_ cables contained in a Cire area were.- -

identified, the associated BEs were also determined. This
list of BEs was reviewed and BEs that would not be affected
'by a fire were removed from the list of fire susceptible-

BEs . , Examples of the type of BEs removed include the-

following: manual valve plugging, check valves failing to
( open, orifices plugging, all pre-event human errors.and all-

.. -.
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maintenance unavailabilities. Attachment PRA-4 contains the

t lists,of BEs and initiators generated from database
- ELDBl.DBF.

.
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( Attachment PRA-2

| CONDITIONAL CORE DAMAGE FREQUENCY
AND CONTAINMENT IMPACT
POR THERMOLAG INSTALLATIONS

Por fire area'D-8,'all the basic events in the PRA that
could be affected by a fire in the area were identified ?
usi.ng the databases that were prepared for the fire ,PRA.
For a basic event to be affected by a fire, either a fire

4- susceptible component or associated power, control, or
important instrumentation cable had to be located in fire
' area D-8. These basic events are called fire-susceptible
basic events. The development of the data bases and the-

lists.of fire susceptible basic events are described in
attachment PRF1.

I
CONDITIONAL CORE DAMAGE PROBABILITY

"

After the appropriate basic. events were identified,'two
analyses were performed. First, all the fire-susceptible

,

' basic events involving that area were set to-TRUE (= =n4ng
failed) in the original model, the model was requantified

"

.

- and the resulting conditional core damage probability (CCDP) ~
was determined. This represents the case in which Thermolag ..

;is ineffective.
'

. Secondly, all the fire-susceptible basic,

events. involving that area, except those which are protected
with Thermolag,,were , set to TRUE iti the models,.. and the

,

, ,

resulting CCDP.was determined. This represents the case in |
which there is an effective Thermolag fire barrier. . The |

difference between the two results multiplied by the fire I
'

area' ignition frequency represents the importance of the |
fire barrier. The larger the product of the ignition i

frequency and difference in CCDPs is, the more important is |
the Thermolag installation.in that area.. Atta.<h==nt PRA-4 !

'

- contains the list of basic events used for both cases in "

fire area D-8. *

.

Following the completion of. fire modeling it was'found that
all of the fixed ignition sources identified in fire area
-D-8 could be screened using'FIVE and Fire PRA methods.
Additionally, only transient oil had the potential for a

'
significant fire. Correspondingly, the transient ignition
frequency for oil'was used in.the~ calculation to determine

- the safety benefit of installed.Thermolag in. fire area D-8.
' Attachment PRA-7 details the transient oil ignition,

.,, . frequency calculation. ,~
. . .

.. .

For thoroughness, ,it 'is laqportant to go back, to the original
models to fail the appropriate couponents, because 'in the.

-

,. normal process of quantifying a PRA, many combinations of
N events that are unlikely without a fire are truncated out of
5 the* solution because they contribute very little ~to ttie -

-
.

w
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CONTAINMENT FUNCTION EVALUATION

k For defense in depth, the containment function is important,
as well as core damage frequency. Because a low fraction of
postulated core damage events lead to containment failure, a

1-simplified method of' assessing the impact of Thermolag <

failure was employed. Three functions that support
containment integrity were analyzed independently. These
functions are. isolation, heat removal, and hydrogen control.
%e reliability.of these functions was compared with the
Thermolag failed and with the Thermolag assumed capable of
performing as designed.

Examples of.the various batch files and SETS user programs'
to perform this~abalys,is are included in attachment PRA-5.

~

RESULTS

The CCDP calculated without crediting Thermolag was
<2.OE-07 '(2.0E-07 is the truncation limit used in the
quantification process). The CCDP taking credit for
Thermolag was also <2.0E-07. This result shows that !

Thermolag provides no quantifiable benefit in preventing
core damage in fire area D-8. Additionally, no impact or
benefit was found between the two analyzed cases relating to
containment isolation, heat removal or hydrogen control

- ( capabilities in fire area D-8.
i
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Attachment PRA-3

! Fire Ignition Frequencies
( for %ermolag Areas

Following calculation of the conditional core damage
probabilities (CCDPs), the results were reviewed and all
fire areas with CCDPs greater than 1.0E-07 were identified.
Fire areas with lower CCDPs were screened without additional
analysis. In this fire area, the CCDP was calculated,as
being less than 2.0E-07 (the SETS quantification truncation
limit). Since this value could potentially be slightly,

greater than the 1.0E-07 threshold, the ignition frequency.

smet be calculated.

Development of Ignition Frequencies *

,

h e ignition frequency was calculated in accordance with the
EPRI Firt 'tA Implementation guide and the Fire-Induced
Vulnerabi. iy Evaluation (FIVE) manual (EPRI TP-100370).
The' contractor for the fire PRA tailored collaboration, *

Scientific Applications International Corp. (SAIC), supplied
EXCEL spreadsheets that' duplicate the printed ignition
frequency worksheets from the implementation manual.
Generic fire frequencies.were taken.directly from the'' Fire '

Evente-Darahame, Final Draft Report",' dated 12/30/91, that
was prepared by SAIC for Nuclear Safety Analysis Center

| (NSAC). Location weighting factors and ignition source *

weighting factor methods are specified by the. implementation'

*

guide.
.

The major difficulty in the ignition frequency calculation
methodology was the determination of the number and location'

'

of the plant ignition sources for both fire area D-8 and.the
plant as a whole. The implementation guide described the
types'of ignition. sources that must be. considered.. Using
the SLICE system EQUIPMEN.DBF database, all equipment
satching the component type guidelines were identified. The
SLICE system is maintained by the NSED' electrical' design
group. Significant judgment was required'in determining
which components to include ais sources. The bases for
component selection were supplied by SAIC. For example,
pumps of less than or equal to 5 HP were eliminated as
ignition sources. Cables and junction boxes were elimi m ted,

as possible ignition sources since essentially. all cable"in
.the plant-is IEEE-383 rated cable. Using the ignition
source list developed from the SLICE system *as a guide, fire

' area D-8 was then walked down and any additional ignition-

sources were added.to the list, Selected' system dumps from
the MEL system were also reviewed. This was particularly

,

important for the electrical. cabinet categories since each
individual breaker cubicle is counted as an individualcabinet.

.

!
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!fire areas associated with these sources were determined by, ,

: ( comparing the column and row information from SLICE and MEL '

with the plant general arrangements. Selected areas were |
'

also reviewed from plant elevation drawings (E2X series). -' ~

Walkdowns~ in appr<wi==tely 10% of the plant fire areas were - |
also performed as a check of the accuracy of the i

:

documentation review. It should be noted that the i

implementation guide allows equipment numbers and locations
to be estimated by engineering judgment alone. Once -

locations were identified, the number of plant-wide '

components for each category were determined both plant-wide ,

'.. and by location type. Fire areas are characterized as
belonging to different location types. Some location types
were obvious,' such as'the main control room or turbine

,

building. Others, such as switchgear rooms and reactor '
.

building locations were less apparent. Switchgear rooms
. were selected based on the existence of either 4.16 KV or
6.9 KV switchgear. The reactor building category was based
on Mark I and Mark II containment layouts and encompassed. i

fire areas in the Fuel, Auxiliary, Control and Diesel
Generator buildings that were not included in.other specific |

location types.
]

with the plant wide and location type component tabulations
complete, the fixed ignition sources contributing to the

.

ignition frequency in fire area D-8 were determined and
- entered onto the worksheets. In addition to fixed ignition
i sources, transient' ignition sources were also a= =4ned. ~

Transient ignition weighting factors were identified using
*

the implementation guide. Specifically, contribution from
smoking and candles were eliminated from consideration. The.

hot pipe contribution was also' excluded for those fire areas
without high energy piping. Once all' component location.
information was entered, the fire area ignition frequency
was calculated. The fire area D-8 ignition frequency is -

1.5E-03 per year. For additional information, Attathmant
PRA-6 contains the fire area D-8 ignition frequency
worksheet..

.
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BASIC EVENT LIST FOR ALL MODELED CABLES IN AREA D-8,

. BASIC EVENT DESCRIPTION

ADG01EBDGR FAIIERE OF. DIESEL GENERATOR 01EB TO RUN *'
ADG01KBDGS FAIIBRE OF DIESEL GEhTRATOR 01KB TO START
ADG01RBIADC ~ FAIIURE 'OF DG01EB INITIATION CIRCUITS

~

AVD01CAFNR FAIIDRE OF FAN' VD01CA TO RUN -
AVD01CAFNS FAIIBRE OF FAN VD01CA TO START

.

AVD01YADNO FAIIBRE OF DAMPER VD01YA'TO OPEN ~

EWSFIDWXVC. WS DIVERSION FIDW ' VALVE FAILS 'TO CIDSE
YTRANSYTRX TRANSIENT WITHOUT ISOIATION INITIATOR

.
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l.
BASIC EVENT LIST FOR ALL NON-THERMOIAG WRAPPED CABLES IN.

AREA D-8

BASIC EVENT DESCRIPTIbN' .

'

AVD01CAFMR FAILURE OF FAN VD01CA TO RUN ?

AVD01CAFNS . FAILURE OF FAN'VD01CA TO START ,

iAVD01YADNO, FAILURE OF DAMPER VD01YA TO OPEN
EWSFLOWXVC WS DIVERSION FLOW VALVE FAILS TO CIOSE
YTRANSYTRX TRANSIENT WITHOUT ISOIATION INITIATOR

,

e |
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( Attac w nt PRA-5 I

Analysis of Conditional Core Damage
Frequencies and Containment Degradation
For Thermolag' Fire Areas
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ANALYSIS OF CONDITIONAL CORE DAMAGE FREQUENCIES+

!i

AND CONTAINMENT DEGRADATION FOR

THERMOLAG FIRE AREAS

. .

This attar hmant describes the method used for determining the.

likelihood of core damage, given that a fire has destroyed all
essential * equipment in a specified fire area.- Basically, the
method fails all components in a given area in the appropriate
fault trees, and then re-solves the entire PRA model. This
method was used rather than failing events in the core damage '

results from the PRA, because many components thati do not appear
in the core damage cutsets because they are inherently reliable
.may be failed by a fire. Therefore just starting with the core
damage cutsets would not yield a true picture of the possible
consequences from a fire in a given area. This method was used
for the 94 fire areas of interest for the fire PRA.

INF0TS ' *

.

The method starts with three inputs: the linked CAFTA fault tree
models for the plant, the SETS user programs for solving the
system and sequences for..the level 1 PRA, and a list for each
fire area of the basic events that are assumed . failed and the

*

initiating events that could result from a fire in a given area.

Tlie linked CAPTA fault trees are in ECNMT. CAP.

The SETS user programs for the PRK are as listed in appendix F of
the PRA update report.

The lists of basic events and initiators are of the following
example format. .

BSemmnle text innut file (Area CB3B)

- BlP^2188.

31 3EBYD. .

11 18 8

L|-

i i
3 4

k
1< A ) '

-

! '

v .

v>

1s xD
,

tj
*

.

.
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IMPORTING FAULT TREES
..

The first step in solving the PRA model is to read the CAFTA
fault tree files into SETS, simplify them, and form independent
subtrees (IST) and' stem equations. Two steps are taken before
doing.this in order.to ensure that top events necessary for the
sequence solutions are not unintentionally included .in.the.ISTs.
The first step is identical to . that taken for the ' base PRA
solution; to construct an additional fault' tree containing all
the events that we wanted to keep out of ISTs and then combine
this with ECNMT (the combined IPE fault tree model). The second
step was similar,- but necessary for this analysis and not the -

base PRA solution, because in the process of simplifying fault.

trees with many failed events, some top event equations are
dre yed if they evaluate to OMEGA (failed). 'A second auxiliaryv
fault tree was constructed with all the top events that are
necessary for the event tree sequence solutions. When this was
combined with the ECNMP, few top events vanished in the
reformatting process. i

2MDEPENDENT SUBTREE8
~

i

%e reformatting process is inglemented with the PRMNENFT proce-
dure.in SETS. The user program for this procedure is produced by ,

a BASIC program (ISTPREP) that reads the failure event text, file
and sets all the included events to ONEGA (true, ie. failed) and

i

then continues to' write a SBTS program to set all initiators to |
0.0 except those included in the failure . event ' text file which

- are set to 1.0.
.

An example program to produce ISTs is shown here.

Ihrammla. BETS kiner ui-1-in for fem ISTS fCB3 BIRT.IN)
,,

,

g hh EM, CPS-STEM 2) . '

IE Ra

2
*-

4

.

- - , - . . _ .
*
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h )YIESl= XYIES1 ,

, Y IA= XY Ik
YIET2= XYIET2 ,,*

' YIET4= XYIET4
- YIET5. ZYIETS ,,
! YIES2= XYIES2 ,

,

YIE'IS. XYIET9 ,
YIESW. ZYIESW

! YIEDC= XYIEDC ,,
i 18's.'ihC2A*

is:Ha
,

'

"wa.=xwe :1 ;,

!x !
. Ym. w,
d YC1= XYC1 ,.

TC3= ZYC3 ,
Yb4=ZhC4,; -

: YC5= XYC5 ,
.

YC6= XYC6 , -

18: MS -.
'

1881:!!M!:m.xm
In: En ,::

w.zw
YDIESl= IES1

. YDIES2= IES2 ,,
4 m. xm ,
i ill:Eli: i

i !
' " ' " "

. .

!.' R t.* k , - -

: Mr.=xws -

.

n2. m 2 *,
gigm: Hmw ,rLum

IBHB: HBif=8 : :
meme.

18% ' ". xYea sD . .

n :m. dm, ..2. .

E M: =:cErz. . a..

y , c . , ,, m m ,. f c ,.. _ ,c . m . _ ,,

n ; o,x <EE ,

'
-

:20

178 0
.
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. .
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The first call to FRMNEWFT (Formi) -renames all the top events
required for the event tree sequence solution to correspond the
auxiliary fault tree. The second call (Form 3) is'the procedure
call that ONEGAs the appropriate basic events and forms the' ISTs
and STEM. Finally the' third call removes the logic for the first
auxiliary fault tree, so that no time is wasted in solving it.

INITIATOR FREQUENCY CORRECTION

Before the fault trees are solved, the initiators are adjusted
using the other program that is produced by the BASIC program
ISTPREP.

,

avanele SETS user nrocram to adiust initiator frecuencies
(CB3BDATA.IN)*

,

..

#gFIaI PaA-SPCIFIC SCMUutIO INITIAMnS $
~

BIDCK$ CPearne.
*

.
.

Igp y.-.. rom FIan Anna $
,

- 1. Tamar iE '*

,

. ?Ionvxrrax : -

1
.

\
.

'

.

EVENT TREE BEADING SOLUTION
.

.
-

.
.

Af ter these two programs are run, . then the ISTs and the STEM
equations are solved. This is done with straight-forward appli-

, cations of the GENFTBQN procedure, using the~SOLVIST and SOLVE.

.

:. {.

4
'

.

4

-, - - -
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SETS user programs. These programs are edited to set the trunca-
tion level at 1E-7. '

After these solutions, it is necessary to form an equation block
,

with only the top events which are needed for the event tree j
sequence solutions. This is done with another SETS user program,
but it must be unique for each fire area. As mentioned above, ;

when a' top event is evaluated as OMEGA, the equation is, lost. |,

Therefore when that top event subsequently appears in a sequence |,

equation, the sequence equation cannot be solved. In order to
avoid the need to rewrite the sequence solutions for each fire
area, the top events that are lost . need to be re-defined. In

~

addition, combination events are sometimes lost, as well. For
example, high pressure injection (YU) is a combination of high

|
pressure core spray (YU1) and feedwater (YQ1) . If one of these !is evaluated as OMEGA, then YU should equal the other input. '

SETS doesn't handle this correctly. To accommodate these two
shorter =4ngs, another BASIC program (SUPREP) was deireloped to
read the output of the FRMNEWFT procedure and make the proper
equation adjustments. An example SETS user program resulting
from the BASIC program follows.

Ww==nle SETS user nrocram to form too event eauntion block
(CB3BSD.IN)

g wrm svuur Tanz unADINGS $,

.
,

*

j ,YQ).
, . .

] ).
1 ,Tcocanno.

*

,YQ1) . - -

* 'g ,Ycan) ..
j TIEA) .

,
,

e e-
ga ,Yxu . -

.C saa tru,TU) .
*

L'EBLK -
,

Asa't" rJcIcC 1 . ., .

auarmT. -

'

EVENT TREE. SEQUENCE SOLUTIONS ,
_

*

.

- After these mechanizations,' the sequence equations. are |used to
solve all the event tree sequences. The SETS user programs were
adjusted to analyze all sequences to a truncation level of 1.0E-
7. .The final result cutsets are truncated at 2.0E-7. One other,

modification to the sequence solution was made to eliminate the_
t

5.
,

*

.

-yv v . = --- ,- __ __ - _, -,
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. analysis for dependent human failures. Because so many headings
f turned out to be OMEGA, the dependent HRA analysis would have to '

be customized for each fire case, and the work necessary for that*

,
.

was judged to be excessive for the benefit that could be gained. i
One change was made to SEQTRAN.IN to avoid. formation of an empty
block when all transient initiators become ISTs.
Ternuman BENEFIT .

For areas in which Thermolag is employed as a fire barrier, the
above analysis was repeated. The first analysis was with all
basic events in the area failed, as though Thermolag provides no,

benefit. The second analysis assumed that Thermolag was effec-
tive, and the protected basic events were not failed.

- :

C0gemenenT FUNCTIONS :

In order to be thorough in evaluating the Thermolag importance, |the benefit of Thermolag to containment function, in addition to -

core damage potential, needed to be evaluated. Running the
entire suit of contain= ant sequence solution SBTS user programs.

-for all Thermolag applications would be very time consuming. It i

would also be very difficult, with unique programs required for
each area because of the loss of terms that evaluate to ONEGA, as
described above. Consequently ~ a simplified method was 'used.
Three containment functions were evaluated as follows: contain-
ment heat removal, containmant isolation, and hydrogen control.*

These functions were evaluated independently, rather than through-,
,

cone =4n= nt event tree sequences. I

Cone =4n= ant heat. removal capability was modeled as possible by
the RER fault tree, contain~ ment spray (YCNMSA, YCNNTSB) and sup-
pression pool cooling (YSPCA, . YSPCB) modes. Containment isola-
tion was evaluated with , the containment isolation fault tree
(KGATE01), and . hydrogen control was modeled with its fault tree ,

.(CGATE101). Se first comparison was for which of these headings
were ONEGAd in the Form New Fault Tree procedure call as dis-
cussed above under the BVENT' TREE HEADINGS heading. If the same
events were ONEGAd for both the Thermolag failure and' Thermolag4

success cases, no furthur action was reqhired, as hermolag
provided no benefit to the model. For cases in which there were
differences in the headings that were ,0NBGAd (This happened for -
only CNNr heat removal in two areas.), a user program. was . de-

I|veloped to evaluate the combination of YCNNTSA, YCNMPSB, YSPCA, -

and YSPCB with the appropriate events ONBGAd. The difference in -

|
-

. results between the .Thermolag failure.,and Thermolag success in '

this analysis is the importance of Thermolag in the area to
' protecting the containmant- heat removal function. - - ' '

,
,

BATCE FILE AUTOROLTION
~

The entire process described above, except for the final CNMT,

heat removal analysis, is implemented by using batch files. The
-

4

conqplete solution for a list of areas can be. performed by calling
6

i
-

,.

,rgr- - g-m- r-gw -.-w-g-.-- iye-- y __.-,5 3 - . _ _ , , ,,.,.,--,.-,,.-.n . - , , . _ , . . ,mp., - , , - _ , . - ,
-

- -
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TLSOLN with a list of areas as command line parameters. TLSOLN
g in turn calls other batch files. The first one called is TLPREP,

which runs the BASIC programs to produce the input files. The
*

| s

second call is to TLSYS, which solves the system and event tree
he= Mag equations and prepares the equation block with all the
necessary headings for the event tree solutions. The third is
TLSEQ, which solves the individual event tree sequences, does all
recoveries, combines the sequences into final results, and then
processes and prints the final results. .TLSOLN then calls'TLSIFT

'

to identify the containment functions that are failed for each
case. The programs and date to complete this process are listed

,below. *
-

TABLE OF CALLED PROGRAMS AND PROCEDURES j

(Note: AREA is used as a generic term to be replaced by each area |,

| designation.)
'

PROGRAN DESCRIPTION f,&LLS, D&T&

TLSOIJE. BAT Does entire solution for listed areas TLPREP. BAT
TLSYS. BAT
TLSEQ. BAT
TLSIFT. RAT

| TLPREP. BAT SETS inputs for speE:ified area KEY-FAKE.COM

ISTPREP. RAS
l i

'

'SUPREP. RAS
| .

| EEY-FAKE.COM Public Domain utility for munnand line BASIC parameters .

ISTP'JIP. BAS Pips input to form ISTs and adjust initiators
ARRA.TET
Writes ARIAIST.IN and AREADATA.IN
TEMPIST.TET

ARIA.TET Text files com a4a8 - BE's to be failed and intiators to occure

SUPREP. BAS Prepares SETS imput for setting up ET top events
ADRnTsT.ODT
Writes AREASU.IN

INPUTBIJt. FIR SETS block file 'containing only the fault trees from CAFTA *

| ..

TLSTS. BAT Solves for event tree headings READTL.IN
AREAIST.IN
APranava..IN.

*

SOLVIST.IN
SOLVE.IK
AREASU.IN

- ' '

. BIACKSTA.IN
WRITE 10P.IN*

. nunnarse,ans
PURGE.CCMt.*

DO. BAT, .

READFIRE.IN Prepared from CAFTA files for ECintr, ENoteCD, and ATL..

Makes initial" SETS block for remainder of programs.
,

'

SCMXIST.IN. .Uses SETS procedure GENFTEQN with the SAVE optiot. for ISTs |~

\

1

'
j SOLVE.IN Uses SETS pran= Awe GENFTBQN to' solve all stem tions. !

'
-

Prepared ify using the GENFTEQN with the WRITE op on on the |
..

7
4

1
1

. - -
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N-680
original models with no events ONEGAd in order to solve and
save all RT headings.

I
* BIDCKSTA.IN Uses SETS procedure BLKSTAT to check status of, equation blockx

WRI11rIOP.IN Uses SETS procedures WRTBLK and WRTVALBLK to prepare switch
file (SWFL) to form a new block file with only ET headings

>

Dramuc. BAS Prepares SETS input file READTEMP.IN to form a new block file
READBLKS.IN

?

PURGE.EXE, Utility file to remove excessive line and form feeds from SETS output
D0. BAT Utility to print text in maall femt with small line spacing
TLSBQ. BAT Calls all sequence SETS user programs in sequence to solve multiple

sequences, including scocoveries CtrIVAL. BAS

CUTVAL. BAS Reads output from SETS CnWTRMVAL and lists the results in CUTVAL.OUT

TLSIFT. BAT Prepares lists of CNMT function headings th'at have been set to OMEGA.
ISTSIFT. BAS .

ISTSIFT. BAS Picks out CNMT function headings that have been set to CMEGA by the
AREAIST SETS user program.

,
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i PROCEUQt LISTINGS

I : TLSOLN. BAT
''

g d GOTO END
_

$$ FI$'d*
'

RMhp3tiltenr.!#dE F m"""I
,

StkRT -
.

TLPREP. BAT -

,

!ii!r. W m T.DaT -

D*i*N*N**** PREPARE IST AND DATA FILES -
E010 %1

~

3: I IC \PCS\TL\INP W\ISTPREP >> PREPBAT.DAT

".)!!!!?h!5P",di"IEL
ETS > %1IST

.:REi.*.I2.E..!E.::.'".ON
.

im74|^i --
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.- Wa= -

y,. .

TLSYS. BAT .
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i
-

RESULTS OF 1RINTENANCE HIS'IORY REVIEW FOR OIL

AS A TRANSIENT COMBUSTIBLE IN FIRE AREA D-8

In order to determine the significance of oil as a transient
combustible in fire area D-8, maintenance records and ?

surveillance data were reviewed to determine how often oil
was present,in the' fire zone. The only oil lubricated
equipment. located within fire area D-8 are the two breathing
air compressors. Since no other fire areas can be re. ached-
.by traversing fire area.D-8. Correspondingly, only
activities related to'the breathing air compressors need to
be considered when determining the significance of transient-

oil. -
,

The breathing air compressors are located within fire area
D-8, it is assumed that each oil change requires 1 shift (8
hours)'.

Preventive Maint-anane'a' Activities

The first group of maintenance records avaminad were for
.

preventive maintenance activities (PMs). PMs are performed
either at regular time intervals or in response to a,

( specific event or number of events.
. .

ORA 01CA(B) - Change capressor oil every 6 months. Since -

nothing requires that both compressors have the oil changad
simultaneously, oil changes are analyzed as occurring
. separately. ~

(2 compr' ssors) (2 evol/yr) (480 min /evol)e
,

1920 min /yr-

.1VD01CA - Grease lubricated.
.

f'm rective Maintenant*e Activities

The rama4ndar of the maintenance records aw==4nad were for
. ' corrective maintenance activities. Corrective maintenanceis performed in response to degradation or failure of a'

piece of equipment. Only maintenance' work "requestai (NWRs) |
that specifica11y' included oil replacement in the job steps:

' or listed. oil in.the materials used section were. included.,..

The following corrective maintenance activities were
-

. performed over the period of 6/22/94 - 4/28/86.
.k

,

ORA 01CB - 1 evolution
.

4

e

_ _ _ _ - . - - - - -
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i
(1 evol/8.15 yr) (480 min /evol) 58.9 min /yr=

Sionifirmnce Calculation
'
.

Tine sum of all of the oil traverses of fire zone D-8 is?
1978.9 min /yr. . The total number of minutes in a year is
525,600. This gives a probability of oil being present in
fire zone D-8 of 1978.9/525600 or 3.77E-03.

- 3.99E-04 - Transient Combustible Ignition Frequency'for Fire
Zone D-8 (Transient Section, Attachment PRA-6).

0.1 - Probability of Oil Being Exposed In Violation of the
Fire Protection Program (FIVE manual) .

i

<2.0E-07 - Whole Zone CCDP for Fire Zone D-8.

(3.77E-03) (3.99E-04) (0.1) (2.0E-07) - 3.01B-14', Not I

significant as a transient combustible

(Note: the product of the transient combustible ignition frequency, probability of oil being
esposed and the probabih,ty ofoil being in the zone is also referred to as the ignition

,

i

frequency fortransient oil).

i
.

!
R should be noted that the i,rdditair compressors are currently tagged out and are in

' .

the process of being abandoned in place. When this change is completed it will effectively
, .

elinsnate the risk from transient or fixed oil fires in fire area D-8.
'

.
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., Evaluation of Ampacity Derating for Thermo-Lag Installation
'

8
'

Topic.:
.

Consideration of the existing cable ampacities in this
area with respect to the NRC' concerns over the ampacity
derating'needed for Thermo-lag installations..
Design statement:

..

Clinton Power Station project ampacities for cables in
tray and conduit were established in calculations 19-G-01
and 19-G-02, respectively. These values are conservative in
magnitude and were used during the design process as one of
the parameters for selecting the size and type of cable for
a specific circuit. A. separate calculation. (19-AI-8) was
performed to. determine the amount of ampacity derating
needed to account for the incre'ased heat retention (due to
the Thermo-lag installation) in a cable tray. No specific
calculation was performed to establish a derating factor for
cables installed in Thermo-lag protected conduits. Derating
values are viewed.as suspect by the NRC, but no new values
have been endorsed by them'.
For the installation in fire area D-8, the conduits'contain

a single 3/C, 750 MCH, SKV cable each and have a one hour,
wrap of Thermo-lag applied. The cables are carrying a three
phase power feed so there will be no magnetic heating.of the
conduits. The conduits are transversing an area which does

*

not contain heat producing equipment / machinery and has free,

air exchange with the outside. environment. Based on these
* considerations, an. ambient air temperature of 40*C is a

conservative valu.e to use'in reviewing this installation..

*

CONDUIT CABLE ' TYPE PROJECT LOAD LOAD _%_0F ALLOWABLE
AMPACITY, AMPERES AMPACITY, DERATING--

CONDUlfIN
40C AMBIENT

C82118 10031A 3/C,750,5KV 514 338.4 86.84% 34.18%,

C82128 10031B 3|C,750,5KV 514 338.4 85.84% 34.18% -

This review indicates that these cables are not overloaded
'

. and could be subjected to a 344 ampacity derating
requirement without being impacted.
The information put out by the NRC has related to

-

ampacities for cables in trays. In.IEIN 94-22..(and Sandia
Lab report 94-0146) the largest derating value mentioned by-

- the NRC is 46.4% for.a #8 AMG conductor in a. tray with a -

|
*

..,three hour wrap of Thermo-lag applied..This does not |,

translate directly to conduit installations. Single cables |

.in conduits have larger ampacities (IEEE S-135-1, IPCEA P- |.

| 46-426) than cables in tray (NEMA WC51-1972, IPCEA P-54 , i
1 440). Testing performed by UL (ref. project N86NK23826, file' l

*

i.

. ___ , ____ _ _ _ _ _ . .
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i
R6802) re.d TVA (see the report by M. Salley and K. Brown) ;4

i has deronstrated that the ampacity derating needed for i
* cables in Thermo-lag wrapped conduits is significantly less i

'

'than that for similarly wrapped tray. The UL derating value !- '

of 9.4% for conduit with a three hour wrap of Thermo-lag is '

one example of this. The derating needed for a one hour wrap i
would be. expected to be an even lower value. This further !

'

supports that there is no ampacity concern with these DG !

cables. . -
"

:

Although'no definitive derating numbers for conduit have i,

been established, we can review the reasons for ampacity * !
limitations and derating. Cable ampacities are selected to i

'

limit the amount of heat a cable will produce while carrying
a continuous load. This ensures that the cable will not be i

Iforced to operate at a ' temperature above its rating. In this *
<

instance the cables are rated for continuous 90*C operation !
for the life of the cable. Below, the cables tested by
Sandia lab for the NRC are examined with respect to the

. methodology developed by Stolpe (IEEE Transaction Paper 70
TP 557 PNR Axqpacities' for cables in, Randomly filled. Cable
Trays by J. Stolpe) . For this evaluation, tray fill was

- determined per step 2.2 cf ICEA P-54-440 which uses diameter ,

squared for area without the pi/4 component. This resulted
i,

in- a tray fill depth of l.41" and the P-54-440 tabulated ;
values for 1.5" fill were utilized in the' comparison of

.

.' data. All heat intensities were calculated using the actual
.

cross-sectional area of the cable. Since the same numbers -. j

were.used for each section of the evaluation, the heat '

intensities can be directly compared.
-

cath elemen Ane sICamin ePanAmp wsmet Ithemmer TheAar Weedt ahemmy ,

MCN 823 S M 1548. EMOI 23.7 444852 1tS18N 12.7 E12BIII 11NEN-

agicM 133 18883 33I0333 SFA GAIIB44 13I151 M2 E10I027 IJIIIB1
IIICm 032 R212372 SAII101 113A IJI7272 11M574 715 1547340 1570835

MIRAN 823 A M1545 ' aSIUS 113 E187272 4EW082 1'14 4880633 2AIN2 .

' '

IERIA M SAB LEIRB 4808323 M E37333I 438B17 ' 'A12 E173441 2A18143
*

IEllAm 852 5212372 ESIO191 E3 18N014 4233B2 04A SA3383 22M012

EPSN . 323 1841540 taIII til E1373II SJB45 as 18033Is 1335185

SFSM RSS tam 3 E M II23 El 8273181 11SN75 ~118 E12B472 1A7IIIB -
. CPSm 832 E212372 8 8I0181 . 81 3 187208 - 1108310 E4 8218I01 1ABIIB7

,

4

'

- at.7ILERV SAB - 0.233I 4858910 514 1420M8 1.54Eng j

lessla taas - 823Ms tamels ' Its at:37sg|aAveIt|,

-
.

,

!

!

. . . . ., . - .
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i

i The first set'of numbers translates the ampacities !
'

reported in 94-22 into heat intensities for open (unwrapped) ;p
; and Thenmo-lag wrapped trays. The NEMA numbers show the heat i
i intensities that would be produced if the ampacity values ;

from table 3-1 of P-54-440 were utilized for the cables !
-

,

j tested by.the NRC. The CPS numbers show the heat intensities
'

. that would be produced if the methodology used for ;

I determining ampacity limits at CPS (Calc 19-G-1) were |
| applied to these conductors, but using a 1.5" fill rather i

f than the nominal 2" fill of CPS design. Tlag ampacity values '

for the NEMA and CPS tables were calculated based on the 32% i

'derate factor derived in Calc 19-AI-8. J.
,

[ Comparison of the results shows that the NEMA values
produce lower heat intensities (and therefore lower overall-3

heat in the tray) than the NRC values. The CPS valu'es are
even more conservative'with resultant lower intensities.*

Even though the derate factor for the NEMA and CPS sections
. is smaller than the NRC values ' (32% vs. 46.4%, 36%, and

35.3%), the Tlag heat intensities continue to demonstrate
that the NEMA-based values produce more. conservative
results. The reasons for this are found in Stolpe's
methodology.

In his paper, Stolpe describes a general' method for
calculating allowable cable ampacities. By determining the

'

amount of heat that can be dissipated from the tray and
distributing that heat through all the cables in the tray,
Stolpe defines a conservative upper limit for cable
ampacities. The method requires that the allowable depth of
fill for the tray'be known at the start of the design
process so that the n'padity values can be determined.before |a
cable selection and installation. At CPS the initial' design !

~

consideration was to select two inches as the nominal fill' |'

depth for power tray and determine the allowable cable ;

ampacities accordingly. 1

In contrast, the test method used in 94-22 will produce
very specific ampacity limits but it will be based on very
specific configurations. Due to the limited data available

'

at'this time concerning the orientation and distribution of-
the reported conductors in the test tray, it is unclear just. i

how configuration dependent these test results are. However,
given the uneven heat production of the~ tested conductors it
seems likely that relocating the conductors within the
confines of.the test tray would impact the heat distribution.

and could affect the reported resulta..This could'mean that
'in order to use the ampacity values provided by this type of .

testing, there would have to be tests run for every type of.

. cable singly, in multiples, and in combination with single
' and multiple specimens of every other type'of cable. Whether
i the same combinations of cables would have to be tested in.

. .

.

. . _ , _ , , - - - , - . . _ _ - _
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: various sizes and configurations of tray would be a subject
j for debate. Just determining the various configurations to.

>

'

be tested would require a significant amount of review and-

evaluation.

To demonstrate the conservatism of the cable selection
employed, the cables in area D-8 were added to the heat
intensity table. As shown, the present loading of the cables
(338.4 Amps) results in heat intensities lower than the
lowest values shown'in the right hand column. While these
cables,are in conduit rather than tray, this still
demonstrates the acceptability of the installation since
cables in conduit are. allowed higher ampacities than. cables
in tray. Therefore since these cables would be acceptable in
a tray installation, their use in a conduit is also
acceptable from an ampacity aspect. Thus these cables will
not be impacted by the NRC concerns over ampacity.

Prepared Ik[wA /2/f//p'

Reviewed h st1' M do: n./q/tV,

.

'
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k Evaluation of USAR Changes for Division 1
Safe Shutdown Cables in Fire Area D-8

^

CnMes1DG75C and IDG75D
These two cables are shown in fire ana D4 in Tables 4.2.33-1 and 4.2.4.3-1 of USAR Appendix F,

but are ondtted Aom fire area D4 in Figures 4.233-1 and 4.2.43-1 of USAR Appendix F.
These two cables are in fact in tray route point 19108C, but that route point is completely within fire

' men D-5 (elevation 737') and does not penetrate through the colhag up into fire area D4. The two cables
me souted tout the DG control panel to the diesel generator (both in the ama D-5, elevation 737') and do
not pass through fire area D4. Therefore, these two cables should be removed nom fire ares D4 in
USAR Appendix F.

,

Ombles IVD09H and IVD78A
Cable 1VD09H is shown in fire area D4 in Tables 4.23.3-1 and 4.2.4.3-1 of USAR Appendix F, but

is onused Ace fire ares D4 in Figues 4.23.3-1 and 4.2.4J-1 of USAR Appendix F. Cable 1VD78A is
shone in Are area D4 in Tables 4.233-1 and 4.2.43-1 and Figures 4.2.33-1 and 4.2.43-1 of USAR
Appendix F.

These two cables me safe shutdown as shown in hdamne 2.1 hose two cables are hkowise in tray
mine point 19108C, but that route point is completely within Are area D-5 (elevation 737') and does not
pensamte through the ceiling up into are aren D4. Tbc two cables are, however, in conduit C92123 that
does peastrate the 762' slab into fire aren D4, and so the cables are indeed souted within the ares D4.
1herefuse, change the route point for these tue cables in fire area D4 in USAR Appendix F Aom 19108C
to C92123, and add cubie IVD09H to the fire aren D4 Figmes in USAR Appendax F.

melamaHy, cable IVD78A is indeed routed in conduit C91257 but this conduit is located
L cumplesey widda See area D-5 (elevation 737') and does not penetrate tiuough the coding up into 5:e

asma D4.1hendose, delete conduit C91257 from the area D4 in USAR Appendix F.

.

Cable 1VD09A
. . . .

-

This cable is shown in are area D4 in Figures 4.2.33-1 and 4.2.43-1 of USAR Appendix F, but is
andmed ton Bre aren D4 in Tables 4.2.33-1 and 4.2.43 1 of USAR Appendix F.

1 tis cable is este shaklown as shown in Baclosure 2, and is routed in conduits C92111 and C92112
within See area D4.1tesefore, add this cable to fire ana D4 Tables in USAR Appenhx F.

OmMeIVD75A
1his cubic is shown in 5:e area D4 in Tables 4.2.33-1 and 4.2.4.31 ant' Figures 4.2331 and

4.2.43-1 ef USAR Appendix F. The cabic routing as drawn en the Figures shows this cable on the north
.welloffhe ana D4. *

This inbie is amis shutdown as shown in Endoeurs 2, and is routed in conduit C92137 within' fire area*

D4. This conduit pmver= ear the 762' slab near the west wall ef flic ana D4 and is routed overhead to
penel IPL54JA. Thendure, cenea the cable routung as shown on the fire area D4 Figures in.USAR

.

.
A fPendin F.

'

. .. .

-

.
. . .
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.

O
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*
.

Cable XYD75D,-
*

This cable is not shown in fire area D4 in Tables 4.23.3-1 and 4.2.43-1 or Figures 4.2.33-1 and,

4.2.43-1 of USAR Appendix F.
His cable is safe shutdown as shown in Enclosure 2, and is routed in conduit C91861 within fire area

D4. Derefore, add this cable to fire area D4 in USAR Appendix F.

Cable IVD09M
nis cable is shown la fire area D4 on Figure 4.2.4.31 of USAR Appendix F, but is omitted 6om

the area D4 la Figure 4.23.3-1 and Tables 4.233-1 and 4.2.43-1 af USAR Appendix F.

His cable is routed la conduits host fire aren D-2 (elevation 719') to fire aren D-5 (elevation 737')
and does not penetrate through the cedag up into fire area D4. Thordose, this cable should be removed
6em fire aren D4in USAR Appendix F.

PotentialIsapactof Changes
in most cases, the changes are 1) dale *iame of cables or route points which are not safe shutdown or

located in fire area D4, or 2), corrections of USAR Appendix F tables or figures to be anaht with each
other. These cases are coandered asthin the original Safe Shutdown Analysis. Several of the changes are
adding or reroutag safe shutdown cables within the aren D4, and are evaluated ihr their potential impact
asthe Safe Shutdown Analysis.

Addities of cable 1VD75D -De USAR change adds this Dension 1 safe shutdown cable to fire area.

D4. His cabic is =ria=ad completely within conduit. Addition of this cable IVD75D to fire aren D4
does not invalidate any of theparifbrian for existing deviations (USAR Appendix F 4.2.3.3 and 4.2.4.3) .
to 100R50 Appendsx Rior fire aren D4. Other Davison 1 safe shutdown cables are also within fire area

-

D4 and have aheady been evaluated in the Safe Shutdown Analysis. herefore, this change has no adversey
: impact an'the aa-e4=ia-= cf the, Safe Shutdown Analysis, and is therdore mis to implamaar '

. Omantes is cable 1VD75A and 3VD75D routing -De USAR change relocates the routing of cable
IVD75A Acat the north side otD4 to the west side of D4, and adds the routing afcable IVD75D to the
marsh side of D4. These cables are endosed completely within aandait Changes to the routing of these
Division 1 safe shutdown cables within fhe ares D4 does not invalidate any of the jamHWeiaa for

.

. existing deviations (USAR Appendix F 4.23J and 4.2.43) to 10CPR50 Appendix R forihe ama D4. In
their revised larmenana, Divison I cables IVD75A and IVD75D are now cioser to Division'2 ade
almadown cables IDG31A and IDG31B, but are still not as close to those cables as other Division I safe
shaidown cables IVD01A and 1VD09A. Tbc proximity of Davimon I cables IVD01A and IVD09A to
Division 2 cables IDG31A and IDG31B was evaluated in the Safe Shutdown Analysis; therefore, these
c6anges have no adverse hupact on the aaarl==iaa= of the Safe Shutdown Analysis, and are thendbre safeg._.____

_ _

.

'

Rafemaces: E30-100140A CPR Rev.S CIS4-DO Rev.1
-

E29-100101A El Rev. AH E29100144AM Rev.Y
OS4-VD Rev.2' E29-100044Ca Rev.M
E29100244A5 Rev.R B29-160349A El Rev.H .
E29-160310A El Rev..S - ECN6319 -

.

BPED cale-l=*ia= 19-Al-41 Rev. 0 EFED f%3rud=*Ia= 19-AI-51 Rev.1
.

M -

Revlew.d.9*/MSL4)z/n
.
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j ( TO: Disector Tiraae'ag ,

NFROM: t R tmaal- A % /

KDiu6ctor Q Date

j SUBIBCT: Proposed Amandawat to CPS SAR. 'N
4

SAR Sections Affected: Aaamadi- F 2.4.n 't 3.4 n.d 1. a.4.n.4.9. s.4 n.4.9. 4.1.4.1. 4.9.a.3..

|
*

; 4.9 4.3. a 9 919 Tahia 4 9.M M-1. Tahia 4.9.4.3-1. Finnra 4 9 2.31. Finnra 4.9.4.3-1
<

t
4

; -

;

;

}
>

1

j Safety Brah= elan or Scie.4 Fonn attached: J YES NO
|

; SAR Servina 1.8 W: YES d NO

If yes, identify Section 1.8 impact and affected sections.
1

i -

<

$ -

i
! *

i 5

1
*
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The performance goals for the safe shutdown functions are assured by Method 2
|

|
~f' 3.4.8.,3 Modifications in the Fire Area

,

Division 2 diesel-gener g ables 1DG31A and 1DG31B, in conduits, ~o
,

will be protected by a fire rated material.p .._ ;

Thermal detectors will be pr vo n e area of diesel-generator
. cables IDC31A and 1DC318.

L

3.4.8.4 Deviations .

Engineering justification for the following deviations is found in Section 4.2
'

*' " *h 3.4.85I jrdeN ' * *

.S.4.f' Detection # permo. 380-| dnWefwy in2/aSed A RetArto
-9 a m+1 e,-1,'re rgleL(.ser sakse&t .2.2.19).

-

4g|$ .

o The general area of D- oes not tiave an area 71re ifetection system
-

-

(see Subsection 4.2.3.3).
T
4.8.4.[,Jsuoeression
-

)j

No automatic fire suppression *is provided'for this area (seeo

Subsection 4.2.4.3).- -

3.4.9 FTRR ARRA D-9
.

. .

3.4.9.1 Description \.

|
-,

This fire area consists of the Division 2 diesel-generator ventilation fan room
. .

1

and air intake located along the south * wall of the diesel-generator building at
elevation 762 feet 0 inch (see Figure FP-12). '

3.4.9.2 Shutdown Analysis

less of Division 2 cables.or Division.2' diesel-generator vent fan IB will not
prevent the safe shutdown of the reactor. There are no Division 1 safe shutdown
cables or equipment in this area. Method 1 safe shutdown systems can be
utilised to bring the reactor to a safe shutdown condition.

.

The performance. goals for.the safe shutdown functions are assured by Method 1.

3.4.9.3 Modifications in the Fire ' Area
.

No modifications are planned for this fits area.-

3.4.9.4 Deviations
. -

1.

Engineering justification for the following deviation is found in Section 4.2 of
|

'

this report.,
t

.

I

%.
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CPS-USAR
.

4.1.4 DIESEL-GENERATOR BUI MING.

4.1.4.1 . Fire Area D-8
1

o Division 2 diesel-ae_nerator cables 1DG31A and 1DG31D will be~

protected by a 21. 2 ire rated material.
IN

o Thermal detectors will e provided in the area of diesel-generator
cables 1DG31A and 1DG315.

4.1.4.2 Fire Area D-10

o An automatic wet pipe sprinkler system will be installed for 10 feet
on both sides of column line 129 over the BOP cable trays from row AC
to AF.

4.1.4.3 Fire Area D-1.

o Area fire detection will be provided in this fire area.

4.1.4.4 Fire Area D-2

o Area fire detection will be provided in this fire area.

4.1.4.5. Fire Area D-3
.

...

o Area fire detection will be provided in this fire area.
.

4.1.4.6 Fire Area D-4
.

4.1.4.6.1 Fire Zone D-4b .
,

o Area fire detection will be provided_in this fire zone.

4.1.4.7 Fire Area D'-5 *

. 4.1.4.7.1 Fire Zone D-5b

Asea fire detection will be provided in this fire zone.o

4.1.4.8. Fire Area D-6

4.1.4.8.1 Fire Zone D-6b -

- -
-

.

o Area fire detection will be provided in this fire zone.

4.1.5" FUEL BUIDING
.

4.1.5.1 Fire' Area F-1

b 4.1.5.1.1 Fire Zone F-la

o Area fire detection will be provided in this fire zone.

~F4.1-4 -
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-

diesci generator room cooling fans are running severely limits th'e ability of a smoke detection system
and increases the likelihood of false stanns. In the event of a fire in either Fire Area D-7 or D-9, safe,.

i shutdown can be achieved by the use ofDivision 1/ Method I safe shutdown systems. Therefore, basedE
on these fire areas' low combustible fire loading, operational limitations of a fire detection system, and
the ability to achieve safe shutdown, a fire detection system is not wssary in Fire Areas D-7 and D-9

Fire Area D-8 does not have a complete fire detection system. He Division 2 diesel- enerator cables,
IDG31A and IDG31B (see Figure 4.2.3.3-1), are in' conduit and are protected b tirera
material and local thermal fire detection as shown in Figure FP-12b. The fire loading in this fire area is
low. The Division 2 cables are separated from the combustibles in the area by a missile wall and a

j
reinforced concrete that has two HVAC ventilation openings. Based on the partial fire detection
pig /.ded, low combustible fire loading, and separation from combustibles, additional fire detection is

inot = ==7 n Fire Area D-8.

- Y$*
*

.

e

.

.':
,

.

; ..

| .

e
, e

e

9*

*

e

*
e e

.
.

e '

4

9

i(
.

O

'
~ ~

F4.2-71



. _

, _

CPS-USAR Revision 5
.

FP-14b. Manual firefighting equipment is readily accessible, and response to a fire would be prompt,
since the continuously manned main control room is adjacent to these fire zones. The safe shutdown

!

( analysis has demonstrated that in case of a fire anywhere within this fire area, safe shutdown can be )s achieved.

Based upon the Sre detection coverage, manual fire suppression capabilities, and the ability to bring the
plant to a safe shutdown condition, complete fire ' area suppression is not wananted for Fire Area CB-6.

'

4.2.4.3 Diesel Air T=+=b Structure (D-8)

pescriptionofDeviation

Fire AreaD 8 is not protected by an automatic suppression system.

Reference

1

10 CFR 50, Appendix R, Section III.G.2.c references that cable and equipment and associated '
non-safety related circuits ofone redundant train in a fire barrier having a I-hour rating shall be
enclosed. In addition, fire detectors and an automatic fire suppression system shall be . installed in the.
fire area. (Partial fire detection is provided for the fire area. See Deviation 4.2.3.3.)

'

Fue hinvolved - ' I-
.

Fire AreaD 8 Elevation 762 feet 0 inch (see Figures FP-12a and 12b and Cable Tray Figure 10). |
$ .

.

W of Safe Shutdown Eaub...= and c=htee -

Fire AreaD 8 consists of the Division I diesel e.eEor airintake structure. Division I cables (m' !i
arvink) and Division 2 cables (in conduit), IDG31A and IDG31B, are in this fire area.

Engineering Justification

'

Ibe Division 2 power feed cables, IDG31 A and IDG3 IB (as shown on Figure 4.2.4.3-1), that run
along the south waB of this fire area are separated from the Division I diesel-generator ventilation

a missile shield and a partial concrete waH. The Divisiori 2 cables will be protected with a
rated material and local thermal detection. The only M'Wbles in the area are electrical

. , in cabinets, HVAC duct insulation inaterials, and lubricants, resulting in a low fire la=Alag In |
the event era fire in this fire area, safe shutdown can be achieved by the use ofDivision 2/ Method 2

systems. Based on the provision of[@ fire mted barrier and a partial fire detection systerh, lowfire loading, and the ability to achiew shutdown, an automatic suppression system is not nace===ry
'inFim Ama&8.

'

.' PRE M - ~

-
. . ., .,

~

4.2.4.4 Partial Sue ,. =h in Fire Area A-l '

,

D4GemofDeviation

A camat=*= automatic suppression system has not been provided in Fire Area A-1 (see Subsection
4.2.5.1).

F4.2-92-
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i 4.2.2.19 Thermo-Lao 330-1 cable Fire Wran Not 1-hour Fire Ratedc

i Descrintion of Deviation *

The Thermo-Lag 330-1 cable fire wraps installed in fire area D-83

; are not qualified'as 1-hour rated installations.
.

Reference

10 CFR Part 50, Appendix R, Subsection III.G.2.

{Fire Area Involved

The fire area involved in this deviation'is D-8.
Descrintion of Safe Shutdown Eauinment

The systems'affected include the Division 1 diesel generator
ventilation fan'and panel and. Division 2 diesel generator power
cables.

.

If fire area D-8, the original design provided for thermal
detection and 1-hour fire rated barrier (Thermo-Lag) enclosing-
the Division 2 diesel generator cables. USAR Appendix F,

.*

Subsections 4.2.3.3 and 4.2.4.3 identify deviations from Appendix.
R Section III.G.2.c requirements for the installation of an
automatic fire detection and suppression system throughout fire,

: area D-8. As discussed in SSER 5, Subsections 9.5.1.4 and 9.5.5,
and SSER 6, Subsections 9.5.1.4 and 9.5.5, the NRC accepted these
deviations on the basis of the limited quantities of !

combustibles area wide automatic fire detection in the adjacentfire ar'ea, en, closure of the conduits of one division in a 1-hour
fire rated barrier and-the installation of thermal detectors
above those conduits.. '

The new deviation proposed by this USAR change is to delete the
;

reference,to the 1-hour rating of the Thermo-Lag fire wrap '

installed to protect the Division 2 diesel generator cables in
'fira area D-8.

.

Enaineering Justification

The Appendix R Subsection III.G.2 requirements concern the
ability to achieve and maintain safe shutdown. The deviation
from the requirement for a 1-hour rated fire barrier enclosing
the division of safe shutdown cables in' fire area D-8-is

- justified on the basis that several design and programmatic fire
. protection features are in place.in fire area D-S to ensure that

the safe shutdown capability is maintained. The following is an
, outline of the defense-in-depth features.-

.

9

I
.

M8265/266
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Enaineerina Justification (Continued) i

5

1.- It is^unlikely for a fire to occur which is capable of ,

affecting safe shutdown cables in fire area D-8 due to the !

administrative controls and the physical design features.
The administrative controls include control of ignition
sources, control of combustible,and flammable materials and !

-

the "No Smoking" rules. The physical design features of
fire area D-8 nnclude 3-hour fire. rated walls (except for i

exterior wall), 3-hour fire rated floor, and 24-inch minimum
.

reinforced concrete ceiling ~which is not fire rated; j
relatively open layout;.and restricted access to this fire !
area.

!

2. Fire modeling of the fire area D-8 has shown that the fixed |
and transient combustibles, either individually or

, collectively, present no credible risk of safe shutdown :

cable damage in fire area D-8. '

"

3. In the event that fire occurs in fire area D-8, it is not
credible to postulate damage to both the redundan't divisions
of safe shutdown equipment due to the Division 2 cables
being in conduit'on the outside of the existing missile
barrier.

(. 4. In the event that a fire occurs in fire area D-8, the as-
N built Thermo-Lag cable wrap will protect the wrapped .

Division 2 safe shutdown cables for a duration sufficient to.

permit manual fire fighting by the CPS fire brigade.
~

5. In the event that the fire is not extinguished by th's fire
brigade, the Probabilistic Risk Assessment (PRA) evaluation
did not identify any' safety benefit, with regard to core
damage prevention, containment isolation, containment heat
removal or containment hydrogen control provided by the
Thermo-Lag installed in fire area D-8.

6. In the unlikely event of a fire in D-8 that disables both
divisions of redundant safe shutdown equipment, it is
reasonable to expect that operator training, Emergency
Response organization (ERO) -activation, and symptom-based

. procedures provide a final line of defense to ensure plant
. safety.

.
- : .

,

.
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| (, CPS-USAR
! TABLE 4.2.3.3-1
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