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PUBLIC SERVICE COMPANY OF COLORADO
P. O. BOX 840~ DENVER, COLORADO 80200

S C^ " " " July 25, 1984
' " " " " " Fort St. Vrain

Unit No. 1 g
P-84230

Mr. Eric H. Johnson
Reactor Project Branch Chief
Region IV
Nuclear Regulatory Commission
611 Ryan Plaza Drive
Suite 1000
Arlington, Texas 76011

.

DOCKET N0. 50-267

SUBJECT: Fort St. Vrain Building 10

REFERENCE: NRC Letter Dated June 25, 1984
from Mr. J. T. Collins to
Mr. 0.R. Lee (G-84208)

Dear Mr. Johnsori:

This letter is in response to the NRC concerns, regarding Building 10
at Fort St. Vrain, as indicu ad in the referenced letter. PSC's
reply to the individual concerns are contained in Attachment A.

The concept to construct additional facilities was finalized within
PSC in 1981. The NRC was aware of the pending construction of

,

i Building 10 through conversations with PSC as early as the latter
part of 1981. Over the years, additional equipment installed to meet
requirements had filled all available space within the existing

| three-room complex. The 480 Volt Room was experiencing higher
i temperatures than PSC felt desirable for electrical equipment. The

Auxiliary Electric Equipment Room was becoming crowded and additional
equipment installation was extremely difficult. PSC arrived at the

;, point where continuing requirements to add equipment dictated that
' additional space must be made available. Thus the concept of

Building 10 was finalized, to relieve the crowding conditions which
were compounding and to accommodate the equipment replacements being
planned by PSC. /

I

S ()()\| The function of Building 10 is to provide protection for safety I
,

| related equipment, however access to Building 10 is not required ' '
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iduring' emergency conditions to-operate' equipment for. safe shutdown of
the plant. Please refer to Table 2 of Attachment A for a listing' of
.the safety;related equipment that is installed .in Building 10.

,
:Th~et design, constduction and idocumentStionMof: . Building '10,-its

~

. concomitant components and the-operating equipment.1t houses were'all
accompl_ished - by - approved Change Notices .and -Control. led Work'
Procedures as stipulated by ourfapproved procedures.' A copy : of the !
safety' evaluation and design criteria / analysis portion for each of

: the change notices outlined below is ; included as Attachment B. A
brief: description of the CNs~ associated with Building 10 follows: ;

CN-1460:. Design- Land- construct structural portion of Building 10
and Walkover Structure.

CN-1461: Design and construct mechanical portion of HVAC andr
fire prote'ction for Building 10.'

| CN-1462: Install electrical ' equipment and devices in Building
10. . General areas ' covered are: lighting, firei~
protection, . grounding, cable trays, . power,

i comunication,- ducts,- relocation of underground
obstructions, and HVAC.

,

CN-1255: Upgrade 120V instrument power ~ buses.

CN-1332: Upgrade 120V instrument power buses. -

;- CN-1391: Replace station batteries IA and 1B. and instrument
; battery 1C (PPS). NOTE: Portions of CN involving
< batteries 1A and 1B are not associated 'with the

Building 10 project.

CN-1781: Install fire protection wrap on portion of cable trays.

| During preparation of the original safety evaluations (Attachment B)
! for this project , PSC determined that the design and construction of
| Building 10 did not require a change in the Technical Specifications

and was not an unreviewed safety question. These evaluations werei

i- -performed in accordance with the provisions of 10CFR50.59, and
'

therefore the modification did not require prior Commission approval.
The construction and use of Building 10 constitutes a modificationi.

l. that does not require an amendment of the operating license. As a
| result 10CFR50.92 does not apply, and a construction permit was not
' required. ,
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If :you - have any these ~ items ,' please. contact'

Mr.M.H.Holmesat(303) questions'on'
-

.

571-8409.

Very truly yours,

,

3/w
0. R. Lee, Vice President

Electric Production

-ORL/JT:pa

' Attachment.

. cc: J.T. Collins
.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY CONilSSION

In the Matter

' Public Service Company of Colorado ) Docket No. 50-26'i
Fort St. Vrain Unit No. l' )

AFFIDAVIT

0. R. Lee, being duly sworn, hereby deposes and says-that he is
Vice President of Public Service Company of Colorado; that he is duly
authorized to sign and file with the Nuclear Regulatory Coninission
the attached response to the letter dated June 25, 1984, from J.T.
Collins to 0.R. Lee; that he is familiar with the content thereof;
and that the matters set forth therein are true and correct to the
best of his knowledge, information and belief,

d
O. R. Lee
Vice President

STATE OF ( M R_. )

COUNTY OF Je-a

#Subscribed and sworn to before me, a Notary Public on this M
day of /)4 , 1984.

& <

.
A

Notary Publ

h. , to roz33

My commission expires /lu r a T / f ,198].
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ITEM-1

NRC CONCERN'

The safety evaluation contained in the Change Notice for the
construction of Building 10 (CN-1460) concludes that the
activity does not tappear to involve an unreviewed safety
question nor does it appear to be safety significant. We

assume the basis for these conclusions is the statement that
"the design criteria for the new structure meets or exceeds
that applicable to the original plant." In order for us to
determine your compliance with the provisions of 10 CFR
Parts 50.59 and 50.92 we request that you provide a
comparison of all applicable design criteria utilized for
Building 10 to those of the original plant.

PSC RESPONSE

The Building 10 project consists of two structures, each of
which is constructed separate and independent of the Turbine
and Reactor Buildings and one another. The structure
between the Turbine Building and Building 10 is referred to
as the Walkover Structure. It provides shelter for
electrical cables running between the two buildings, as well
as an enclosed passageway for personnel.

-The following change notices pertain to construction of
Building 10: CN-1460 (Design and Construction of Structural
Portion of Building 10 and WalkoverStructure),CN-1461
(Design and Construction of Mechanical Portion for HVAC and
Fire Protection for Building 10), and CN-1462 (Installation
of Electrical Building Support Facilities in Building 10).
Table 1 delineates the comparison between all applicable
design criteria utilized for Building 10 per these change
notices, and those corresponding to the original plant.*

*As modified by subsequent PSC regulatory commitments.
~

ITEM 2
,

NRC CONCERN

Provide a description of all of the safety related equipment
located within Building 10 and briefly explain its function
and/or significance; also include a discussion of any plans
you may have for the installation of additional safety-
related equipment.

.
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'

PSC RESPONSE

The following change notices pertain to installation of
specific safety related equipment within Building 10: CN-
1255 and CN-1332 (Upgrade 120V Instrument Power Buses) and
CN-1391 (Replace Station Batteries 1A and IB, and Instrument
Battery IC). Note that batteries IA and 18 are not within
Building 10. Refer to Table 2 for a list and description of
all of the subject safety related equipment and associated
functions and/or significance. A comparison of applicable
design criteria utilized for safety related equipment within
Building 10 to design criteria for safety related equipment
within the original plant, as they pertain to this
equipment, is outlined in Table 3.

Building 10 has designated areas for installation of other
safety related equipment. However, no other safety related
equipment is scheduled for placement within Building 10 at
the present time.

ITEM 3

NRC CONCERN

Provide a discussion on how the provisions of 10 CFR Part
50.48 are being fulfilled in the absence of a staff fire
protection evaluation report accepting the adequacy of
protection to BTP 9.5-1.

PSC RESPONSE

During initial design of Building 10, the fire protection
features were reviewed to the same design criteria
applicable to the remainder of the Fort St. Vrain plant
(FSV): Branch Technical Position 9.5-1, Appendix A (BTP
9.5-1) and Appendix R to 10CFR50 (Sections III.G and III.J).
A review of Building 10 to these criteria was performed by a
fire protection consultant (see CN-1461A).

The application of Appendix R in its entirety to new
construction features at FSV has been discussed in two
meetings between the NRC and PSC (June 8, 1984 and July 10,
1984) with varying guidance being provided. Per an NRC
request made at the June 8, 1984 meeting, PSC submitted on
June 22, 1984 (P-84183) a set of Appendix R acceptance
criteria applicable to the Fort St. Vrain plant. PSC plans
to review Building 10 to these Fort St. Vrain Appendix R
acceptance criteria. This review will be submitted to the
NRC per the schedule also included in the June 22, 1984
submittal.
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ITEM 4'

NRC CONCERN

Since it would appear that changes may be necessary to at
least one of the first four categories of information-
(Background, Generic Planning Base, Licensee Planning Base,
Responsibility Matrix) and that changes to the safeguards

personnel training)(are required, provide
contingency plan together with detailed procedures and

a discussion on
how the provisions of 10 CFR Part 50.54(p) were fulfilled.

'PSC RESPONSE'

During the design of Building 10. PSC recognized that a
revision to the Security System and the Security Plan would
be required. The physical additions to the Security system.
were incorporated into the Building 10 design and
construction. PSC, before and during construction of this
facility, was in contact with the NRC Security Personnel
discussing the proposed additions and certain comper.satory
measures which would be required during the 480 volt
essential switchgear modification being performed at the
same time Building 10 was being constructed. The
compensatory measures were agreed to orally and implemented
during construction.

The Security Plan, revised to include
Building (P-84039

10, was
submitted to NRC, Region IV on January 31, 1984

Warembourg(p).to Collins) under the provisions of
10CFR50.54

.



r TABLE 1 '
-

COMPARIS0N OF APPLICABLE DESIGN CRITERIA
FOR BUILDING 10 PROJECT AND THE ORIGINAL PLANT -

.

STRUCTURAL

ITEM BUILDING 10 AND WALKOVER STRUCTURE ORIGINAL PLANT REMARKS
DESIGN CRITERIA DESIGN CRITERIA

SEISMIC Acceleration response spectra based Acceleration response spectra Reg. Guides 1.60 & 1.61 proside
on Reg. Guide 1.60. Maximum horizontal based on records of four actual for a more conservative criteria.
component of ground acceleration equal earthquake events. (Fig. 14.1-1 Reg. Guide earthquake spectra
to 0.05g for OBE, 0.10g for DBE; ratio of FSV FSAR). Maximum horizontal envelope FSAR earthquake spectra.
of vertical component to horizontal component of ground acceleration (See Figures 1 and 2 on pages 8
component varies from 2/3 to 1. Damping equal to 0.059 for OBE, 0.109 for and 9 of Attachment A for design
values per Reg. Guide 1.61. DBE; ratio of vertical component ground acceleration response

to horizontal component equal to spectra comparisons).
2/3. Damping values per Table
14.1-2 of FSAR.

TORNADO As specified in FSV FSAR Section 14.1 As specified in FSV FSAR Section Design criteria equal
14.1

MISSILE As specified in FSV FSAR Section 14.1 As specified in FSV FSAR Section Design criteria equal
PROTECTION 14.1

FLOOR Varies from 100 psf to 200 psf, depending Varies as required to safely Design criteria equal
LIVE on area, in order to safely support equip- support esaipment or prescribed
LOAD ment or moveable loads uniformly distributed live loads

ROOF 30 psf 30 psf Design criteria equal
LIVE
LOAD

,,,g,

15 , o:1 ,
*

BASIC As specified in FSV FSAR Section 14.1 As specified in FSV FSAR Section Design criteria equal =

DESIGN 14.1 4jjj
WIND o,ggy

m
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TABLE 1
| COMPARISON OF APPLICABLE DESIGN CRITERIA -

* '
| FOR BUILDING 10 PROJECT AND THE ORIGINAL PLANT
|

l
STRUCTURAL (CONTINUED)

'

| ITEM BUILDING 10 AND WALKOVER STRUCTURE ORIGINAL PLANT REMARKS

| DESIGN CRITERIA DESIGN CRITERIA |
|

MATERIAL Reinforced Concrete - concrete strength Reinforced Concrete - concrete Design criteria equal; Material
PROPERTIES fc'=3500 psi (min), reinforcing bars strength fc'=3500 psi (min), properties verified by type of

fy=60,000 psi; Structural Steel - minimum reinforcing bars fy=60,000 psi; certificates or test reports for |
yield Fy=36,000 psi Structural Steel - minimum yield all critical items (i.e. founda- '

FY=36,000 psi tion, wall and floor slab concrete
, and reinforcing bars; structural
j steel; missile resistant doors

and wall panels)

FOUNDATION Foundations shall be designed to safely Foundations shall be designed to Design Criteria equal
|

support all loadings to be considered, in safely support all loadings to be
; conjunction with site soil engineering considered, in conjunction with

; data contained in " Soil and Foundation site soil engineering data
| Investigation Report" by Woodward-Clyde- contained in " Soil and Foundation
| Sherard and Assoc., dated July 8, 1966. Investigation Report" by Woodward-
' Clyde-Sherard and Assoc., dated

July 8, 1966.

PRIMARY AISC: 1980 8th Ed. of Manual Steel AISC: 1963 6th Ed. of Manual Steel Bldg. 10 and remainder of
CODES AND Construction Construction plant conform to building
STANDARDS ACI: 318-77 Bldg. Code Requirements for ACI: 318-63 Bldg. Code Require- industry practice of using
FOR DESIGN Reinforced Concrete, and 349-76 Code ments for Reinforced Concrete most current issue of codes

Requirements for Nuclear Safety-related AWS: 01.1 Structural Welding Code- at time of construction
Concrete Structures Steel (most current issue of code
AWS: 01.1 1982 Structural Welding Code - at time of design / construction) [o h ''
Steel UBC: Unifom Building Code,1964 a m m-
UBC: Unifom Building Code,1979 md

UE
O -4
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TABLE 1
CCMPARIS0N OF APPLICABLE DESIGN CRITERIA -

*

FOR BUILDING 10 PROJECT AND THE ORIGINAL PLANT

m1

.; ; -1+
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ELECTRICN e'
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TABLE 1
COMPARIS0N OF APPLICABLE DESIGN CRITERIA' .

FOR BUILDING 10 PROJECT AND THE ORIGINAL PLANT
*

,

MECHANICAL

(NOTE: NON-SAFETY RELATED)

ITEM BUILDING 10 DESIGN CRITERIA ORIGINAL PLANT DESIGN CRITERIA REMARKS
,

4

HVAC Per Specification 75-J-02 Per Specification 1-J-09 Design criteria equal.
SYSTEM

HVAC Designed so that hangers will not fail Designed so that hangers.will not 'Det.ign criteria equal..
SYSTEM AND and allow damage to safety related fail and allow damage to safety
FIRE PRO- equipment during a seismic event. related equipment during a seismic
TECTION event.
SYSTEM
HANGERS

FIRE PRO- Designed per Building 10 fire hazards Designed per BTP 9.5-1, Appendix Design criteria equal.-

TECTION analysis in CN-1461A. Analysis was done A, and 10CFR50 Appendix R sections-*

SYSTEM per BTP 9.5-1 Appendix A, and 10CFR50 III.G and III.J.
Appendix R sections III.G and III.J.

,
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HORIZONTAL ACCELERATIEN RESPONSE SPECTRUM
i Figure I
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TABLE 2
SAFETY RELATED EQUIPMENT .

,

EQUIPMENT DESCRIPTION LOCATION FUNCTION AND/0R
SIGNIFICANCE

N-9289 Inverter 1A 4791'-0" Building 10 - North Invert 125V DC to 120V, single
phase AC for Instrument Bus 1A

N-9290 Inverter 1B 4791'-0" Building 10 - South Invert 125V DC to 120V, single
phase AC for Instrument Bus 1B

N-9279 Inverter 1C 4800'-6" Building 10 - Mezz. Invert 125V DC to 120V, single
phase AC for Instrument Bus IC

N-9277 Backup Power 4791'-0" Building 10 - North Supply instrument power to
Transformer 1A-1 Bus IA in the event of loss

of 125V DC Bus 1A or Inverter 1A

N-9278 Backup Power 4791'-0" Building 10 - South Supply instrument power to
Transformer 1B-1 Bus 1B in the event of loss

of 125V DC Bus 1B or Inverter 1B

N-9269 Backup Power 4800'-6" Building 10 - Mezz. Supply instrument power to
Transformer IC-1 Bus 1C in the event of loss

of 125V DC Bus 1C or Inverter 1C

N-92103 Distribution Panel 4791'-0" Building 10 - North Instrument Power Bus Non- ~

1A-1 interruptible

N-92104 Distribution Panel 4791'-0" Building 10 - South Instrument Power Bus Non-
1B-1 interruptible

N-92105 Distribution Panel 4800'-6" Building 10 - Mezz. Instrument Power Bus Non-
IC-1 interruptible yEh

to u >
N-92125 1C Batteries 4791'-0" Bldg. 10 Battery Rm. 125V DC Power to N-9279, Inverter 1C gy
N-9253 Battery Charger 1C 4800'-6" Building 10 - Mezz. Battery Charger for 1C Batteries %

N-92118 Battery Test Switch 4791'-0" Building 10 - North Provide method for discharge
testing of batteries 1C

Safety Related Building 10 and Walkover Structure Equipment connection for non-
Cables interruptible instrument power
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TABLE 3
'

,

COMPARISON OF APPLICABLE DESIGN CRITERIA FOR . '.
'

SAFETY RELATED EQUIPMENT WITHIN BUILDING 10 AND THE ORIGINAL PLANT

ITEM BUILDING 10 EQUIPMENT. ORIGINAL PLANT EQUIPMENT REMARKS-
DESIGN CRITERIA DESIGN CRITERIA

SEISMIC. Equipment is qualified to withstand OBE Equipment is qualified to with- Design criteria equal.
QUALIFICA- and DBE seismic loading per amplified stand OBE and DBE seismic loading
TION response spectra for the appropriate per amplified response spectra

floor level as generated for Building 10 for the appropriate floor level
as generated for the remainder
of plant

_

ENVIRON- Equipment is qualified to function for Equipment is qualified to Design criteria equal
MENTAL total loss of HVAC (120 degrees F) function for total loss of HVAC
QUALIFICA- (120 degrees F)
TION

,

SEPARATION Meet requirements of 1-N-2 Meetrequirementsoh1-N-2 Design criteria equal
AND
SEGREGATION

W d"
E8

a,n!~0
wi
:: >

1

|

-

_ _ - - - - - - - - - - - !
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ATTACHMENT B.

to P-84230

,

~

SAFETY EVALUATIONS AND DESIGN PACKAGES FOR CHANGE HOT 7CES
1460, 1461, 1462, 1255, 1332, 1391, and 1781 .

.

P
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CN 1460<

3Y GUNNERSON
*

FAGE 81s.

.

PU3LIC SERVICE CCMFAtlY CF CCLCRACO Electrical C
FCRT ST. VRAIN ?!UCLEAR GENERAT!?tG STATION Mechanicai O

NUCLEAR PRCJECT CEPARD'ENT Structural r
SafetyReistic[

DESIGN INFUT REGUIREMENTS Men Safety Related G
1Sneet g of

Design a Three Room Complex Addition (3RCA) and Walkover Structure
to be located directly East of the existing complex. The design
shall be in accordance with the FSV Three Room Complex Addition
structural design criteria. In general, the structural design
criteria. is from the Ft. St. Vrain FSAR.

The Main Building shall be of concrete construction, 30' wide X
40' long X 55' high and founded on drilled caissons anchored to bed
rock.

The Walkover Structure is steel construction 10' wide X 22' long X
55'-6" high and founded on a spread footing.

i
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j '| Ca~e
e
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CN 1460
BY Gunnerson

PAGE B2

PUBLIC SERVICE CCMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STATION

NUCLEAR PROJECT DEPARTMENT

-SAFETY RELATED DESIGN ANALYSIS Electrical O
sheet 1 of 3 Mechanical O l

. .
Structural E l

I. Seismic Analysts:

The buildings were designed for seismic and found to meet the
criteria of Attachment I, FSV Three Room Complex Addition Design criteria.
For details of the seismic analysis see seismic book S2, Tab 9. New
building response spectras were generated for this building using Reg..

Guides 1.60 and 1.61. All Class I equipment for this building (see CN-
1462) was ordered using the new response spectras.

II. Stress Analysis:

The Buildings were designed in accordance with Table 70.4
allowable structural stresses, FSV .Three Room Complex Addition
structural design criteria. For details of the stress analysis see .
seismic book S2, Tab 9. Table 70.4 is in the Blue Package of this CN.
The design of this building is more conservative than that of the original
main plant since a larger ground response spectra per Reg. Guide 1.60
was used vs the FSV Earthquake; for the analysis.

III. Piping / Hanger Analysis:

N/A See Mechanical CN-1461 And

Electrical CN-1462 -

..

_

IV. Hydraulic / Pneumatic Analysis:

N/A

.

f

.-- - - - - - , . . . . , _ _ - _ - - _ . . _ - . . . . _ . _ _ . - - _ _ _ _ _ ~ _ _ _ , . . _ _ _ _ - - _ , - _ _ - - - _ - - - - _ - - _ , _ _ , _ - , , , _ - - _ . -
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SAFETY RELATED DESIGN ANALYSIS (continued)
Sheet 2 of 3

V. Thermal Analysis:

N/A

VI. Nuclear Analysis:

N/A

VII. Fire Protection Analysis:

N/A SEE MECHANICAL CN-1461

.

VIII. Environmental Analysis:
_

N/A ,

I

IX. Comcatibility of Mt 3 rials, Ecuicment and Processes:

N/A

i

.

i

| .

_ . _ . . . _ . , . _ _ _ _ . _ _ _ .____ _ _ _ _ . _ . .. , _ _ . . _ _ _ _ _ _ . _ _ _ . . . _ . ,_
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CN 1460 i
BY Gunnerson ,

'

PAGE B4

SAFETY REl.ATED DESIGN ANALYSIS (continue.d)
Sheet 3 of 3

X. Accessibility for In-Service Inspection, Maintenance and Recair:

N/A See Mechanical CN-1461 for accessibility-

requirements to maintain HVAC.

~
.

XI. Separation and Segregation Analysis:

N/A See Electrical CN-1462 for cable separation
and segregation

,

.

XII. Electrical Analysis: -

N/A See Electrical CN-1462 for Electrical analysis.

.

XIII. Accident Analysis:

No new or existing accident hazards would be created by this
Change Notice.

4

Prepared By: /s/ R. Gunnerson 9/7/82
Date !

'

,

d

, _ _ _ . - _ . . - - - - - - - . , ._ - , . , - , - , . , , _ , , , , , , _ , _ , , . , . , . . . , , _ , , ,, . . , - _ _ _ _ , _ . , , , , . _ _ _ . . . . , _ _ _ . . _ _ , , , _ _ , _ _ _ _ . . _ , _ , _ , , . , , .
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i
POR CESIGN RE'Its MTHCD

IE. EE!.

M()() 1.. '4ers sa incuu c=rrectly selectad and. inc=r;cntad in= dasip?

h()() 2. Are assaarticas necassary tz par #:m te dasip activity
adequataly descHked and reasonable? 'Aters necassary, are ce,

assuustions identified for subsaguant re-verificattens wten
j es detailed desip activittes art c:enietad7
i

%-()() 3. Are to a. ., a* 3 quaf f ty and quaitty assuranca recuirements*

spectfied?

. Q (.)() A Are te aspitcatie endas, standards and requiat:ry rectairunantz
; including issue ard addanda pr= party identified. and art mef e
i requirementr for .nsigrr met?
i e-

(#()() f. Have assitcabia cons-Jan and czersting exceManca teen ':
,

,

considersd? I
.

ht) ( ) ( ) 8. Have me desigrr intarfaca requirsments been satisfied?i

()4 ( ) ( ) T. ' der an ,... riatar design maced usad7

{ . ($ '( ) ( )
*

L ts ce output.ressanahie c=ssared to input:7

; (W) ( ) { } f. Art et specified paru, equipment, and precassas suitable. f r.
,

; 2e requirst appifcatten?

Dr) ( ) ( ) 10. Are et specified. mtarials c=usatt'3f e witer eaci; ccer and me
' - desfgn envir=nmental c=nditicas = wnicir ce a:arial will te;

,

. exposad?
9

( ) ( ). M IT. Have adecuata maintanance featres and requirseentz teen
i is.ctft.dr
' ( ) ( ) M T2'. Are ac=assititity' and coer desigrr previsions adecuata f:r -

| ; i, .'.. .c.& cf neadad :nafntanance and repatr?

j (M()() 12. Has adequata ac=assibiltty toen 3rsvidad a ;er'em ca in-
servica inssection excoctad ta te recuired during te ;f ant fifa?;

i
; ()()($ T4 Mas ce dasigrr precarty c=nsidersd radiatica ex;csurs := ca -

! pubite and plant personnel? ,

i,

! (,$ ( ) ( ) 1!. Ars en ac:actanca cMtaria fac:r: entad in ce dasip d===ents I

suf'tcient = alicw veMf'catica cat dasip requiree't s have ji -

j keen satisfac=H1y ac:=meiist:ed?
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Structural Design Criteria
-

Fort St. Vrain
Three' Room Complex Addition

I. Purpose

The purpose of this criteria is to provide the structural infomation
required to design a new building to be constructed directly east
of the existing three room complex. This new structure will be
known as the FSV Three Room Complex Addition. In general, the
structural design criteria from the Final Safety Analysis Report,

for Fort St. Vrain Nuclear Generating Station will be used.

II. Client-Furnished Criteria

A. The structure except training room and its components is
classified as Class I as defined in Section 14.1.1.1 of
the FSAR.

B. Attachment I is section *.4.1 - Environmental
Disturbance from the FSAR for the Fort St. Vrain Nuclear .

Generating Station. The infomation in the section
sh'all be used for seismic and wind design criteria as'

modified in Section III.

C. Attached as Attachment II is Document No. DC-70 issue F,4

dated 3/3/69. This document shall be used for general
structural design criteria with regard to the Three Room4

Complex Addition.

D. Attachment III is Table 3-1, Elastic Moduli Detemination,
from a report in Section II of the FSAR titled; " Geology

| and Seismology of Fort St. Vrain Nuclear Generating Station
' near Platteville, Colorado" by the Colorado School of Mines

Foundation, Inc. This infomation shall be used to calculate

i soil spring constants.

E. Attachment IV is the Soil and Foundation Investigation Report
(without the figures) prepared by Woodward-Clyde-Sherard and
Associates dated May 31, 1966. The drilled pier section
shall be used for design.

|

F. The following tabulation sumarizes the infomation on the
drawings:

Elevation Floor Live load
480 Volt Room, Elevation 4791'-0" 100 psf j

} Battery Room. Elevation 4791'-o" 200 psf |
Mezzanine Floor Elevation 4800'-6" 100 psf I,

} Computer Room, Elevation 4812'-0" 100 psf
' Office Room, Elevation 4824'-0" 100 psf

Equip. Room, Elevation 4824'-0" 100 psf )Training Room, Elevation 4835'-6" 100 psf

|
Roof, Elevation 4853'-0" 30 nsf

i

_ , , , - , v.- - __,-,__,,,-.,,..._.,w-.-~~,_4 _ _ _ _ . _ . . , . , _ , . - _ . _ , , . ~ . , , ~~~m -m-...-
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p Roct Equipent
' C adensing Units 420 lbs. each-

,

HVAC Unit 8770 lbs.

Caputer Room
,

c- HVAC UnLt 1600 lbs. each |
i

Battery Ro m
60 batteries 187 lbs. each

G. The desip codes used for the design of the atmoture are as
listed in the above attachments and as modified below.

III. Modified Client-Furnished Criteria
.

A. The 1979 UnLfom Building Code shall be used for the desip of
the new building. Wind and seismLe loading shall be as specified
in Attachments I and II and as modified in this Section.

' B. Reinforced concrete shall be designed in accordance with the ACI
318-77 Building Code Requirments for Reinforced Concrete and the

- ACI 349-76 Code Requirements for Nuclear Safety Related
Cenorete Structure.

C. Structural steel shall be desiped in accordance with the
'

| 1980 Eighth Edition of the AISC Manual of Steel Construction.

D. Masonry walls shall be desiped in accordance with the 1970
i edition of the Specification for the Desip and Construction of !

Load Bearing Cecrete Misonry, National Cencrete Masonry'

Association.

E. The following materials shall be used:
. .

1. Concrete stangth f'c shall be 3,500 psi.
2. Reinfaming bars Fy shall be 60,000 psi.
3 Stmetural steel Fy shall be 36,000 psi.

F. Attactusent V is a modification to table 70.4 of Attachment II |

This modification is necessary to meet the requirements of item
IIIB and IIIC above. ,

G. The development of the building floor response spectra for both
the Operating Base Earthquake (OBE) and the Safe Shutdom-

Earthquake (SSE) shall be based on the NRC Regulatory Guides 1.60 |
'

and 1.61. {
1

H. The vertical and borizontal earthquakes shall be combined as
fellows to provide a maximum earthquake load:.

t. . 1.0 Eorizontal North-South with 1.0 vertical
b. 1.0 Horizontal East-West with 1.0. vertical

I

l

|
.

b
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- IV. SIEC Developed Criteria

A. Bolts for structural steel members shall be 7/8" diameter ASTS
A325 high strength bolts. An bolts, nuts and washers shan
confom to AST5&325.

B. Bolts for stair stringers and girts shall be 3/4" diameter
AST*A307, Grade A.

C. Welding material shall be E70XI electrodes confoming to ASTM
A233

D. An anchor bolta shall confom to AST5A307.
I

E. Steel roof and floor deck shall be designed for the weight of
; wet concrete to be placed on the deck plus 25 psf for construction

live load. Steel decking shan be at least 18 gauge.

F. The roof shall have 2" of rigid insulation with a single
embrane roofing system and 2" of gravel prot' ction. The roofa
shall be ritched at 1/4" per foot and shall have scuppers and

,

downspouts .
' *

G. Metal siding shall be 1 1/2" 22 gauge Robertson Huski-Rib
'

metal siding with 3" of insulatim

H. Doors shall be full flush type 13/4" insulated hollow metal
doo's with 14 gauge pressed metal frames and mortise locksets.
All assembled units shan have a 3 hour fire rated UL label.

*

I. AH grating and stair treads aban be 1 1/4 x 3/16 bar
grating and shall be painted. An stair treads and top of
landings aban have abrasive n'osing. Stairs shan be designed
for 100 pst or a concentrated load of 300 lbs on an area of 4 sq.
inches at the center of the tread.

! J. An handrail shall be 1 1/4 standard weight pipe (1.66) nainal
outside diametas-) with posta not more than 8 ft. O in, on center.
Au pipes shan contom to ASTM A53, Grade B. Handrails shall be,

painted "satsty yenow.''
'

E. In addition to the floor dead, live and seimic load combinations,
all atmetural steel floor beams shan be designed with a 2 kip
concentrated load placed at the center of the span.

4 .

'

L. The atmeture shall be designed as five (5) separate fire areas
!

each area having a three (3) hour five rating. The five areas are*

as follows:
1

1. Battery Rom - Elevation 4791-
'

2. 480 volt Room - Elevation 4791 and Mezzanine Floor Elevation
| 4800 '-6 a
' 3. Caputer Floor Elevation 4812'0"
, 4. Mezzanine Floor Elevation 4824'0"
| 5. Training Rom Elevation 4835'-6" '

|
._. . - .- - - _ - . _ - - . - - - - - - - - - - - _ _ _ _ _ . - - - - - - ._
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M. All exterior doors shall be missle resistant excep't for the.
doors from the Training Room.

,

.

$

1

1 e

e

I

e

I

i
'
,

*
i
|
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ISSUE SUMMART

$
2

8 Issue Date Propered Approved By Sections Changed
Purpose of Issue /

$1
n
>
j A NYC TEN

-

For Design

3 2/8/67 NVC
@

TIN For Design /Added
.n Spectrum Curve for"

Seismic Design and
,

& minor version in Wind
g Load Design require-
T ments.,..

._ 'g C 5/1/67 NYC TENa For Design / Revised
3 Spectrum Curve for
3 Seismic Design &.: Tornado Loads added.

-

g D 1/13/68 NYC TENn For Design / Wind & Tornad
e Loads incorporated,''u

A11cweble Stress Table
added, Revised Spec-e

~.- crtne Curve for Seismic,
"

Design and added Tablas
C for Tornado Vector

and Missile velocities,
e
g E 6/13 /68 NVC/HLG f, . For Design /Added cc- .

lj Design Codes & Prac-
"

hg ,, tices, Replaced Spec-
'z / crum Curve for Seis-

h i' sic Design & sade
'

sinor revisions in
Allowable Stress Table.' I.

F 3/31/69 CDP
For u*, dating. See

{ index for sections
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9 DESIGN CRITERIA: STRUuuaES - GENERAL (STSTEli 70) ""' "o. ars.ao.aua
Proj. No. 90 Occument No. DC-70 Issue F Oa te 3-31-49
1. M

The design effort will be based on approved general arrangement drawings
and tam ~1 information incorporated in the report titled ' Preliminary Safety
Analysis Report", dated September,1966 and amendments thereto. The plant con-
sists basically of a Reactor Building, Turbine Building, Cooling Towers, and anElectrical Switchyard.e

information will be issued as detailed design progresses including revisions toIt is expected that additional and revised drawings and3
E this critaria.
e
y 2. PLANS AND DRAWINGS.s
o

Structural drawings shall show icad information, moments, shears, reac-$
tions or details of connections in crane girders, floor girders, columns,4

stresses in trtisees and the size of all material.
3. 10 ADS AND FORCESc

m .

.=
The steel frame, concrete floors and walls, and supporting substructure"

8 shall be designed to safely suppcrt all loading which may be applied.
c_ 3.1 Foundation

i- 1
1,

*he basis for design of foundations will be the cast borings, soil anal-g
yses, seismic data, ground water tests and investigation furnished by the
Public Service Company of Colorado. This data, which includes the allow-

u
5

able bearing and shear values of vaticus strata, is covered in " Soil andC

Foundation Investigation Report" by Woodward-Clyde-Sherard and Associates,
Consulting Engineers of Denver, Colorado, dated July 8,1966, and " Dynamicj
Soil Property Investigation" by Woodward-Clyde-Sherard and Associates,3 dated June 13, 1967. '

o ,,"
3.1.1

j The recommended foundation system for the Reactor Su11 ding and the
3 Turbine Building is : overed in Design Criteria DC-72-1 and DC-75,respectively.

: 3.1.2
The recommended foundation system for the Cooling Towers is a con-

.

tinuous concrete mat supported on medium dense sand.,
I e

.C 3.1.3
*he design of foundation shall take into consideration additional
loads and pressures imposed by temporary construction operacious.

$ 3.1.4
All exposed surfaces of rock excavations shall be adequately pro-
cacted from disintegration by a 1-1/2" to 3" thick layer of gunita
concreta for long-term protection and Aerospray 52 31nder (AmericanCyan ==M Company) for short-term protection..

3.2 '4ind loads and Tornadoes
*

The design of all structures, systams and components subjected to vind
;s

|

pressures induced by the basic wind or tornadoes will be in accordance vitt
the ;rovisions specified in the ASCE Paper No. 3269, '*41nd Forces on->

Sy A00 roved |
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Structurse". The applied building wind pressure in psf is computed from
0.002558 V2 multiplied by a shape factor of 1.4 (0.9 positive and o.5 nes-
ative), where V is wind velocity in siles per hour. On this basis, the
design pressure on the windward side of the building will be taken as 90%
of the wind pressure and the suction loading on the leeward side as 50" of
the wind preneure.

g 3.2.1 Basic Wind

$ The basic wind is 90 mph wind velocity based on 100-year period ofj recurrence with an additional 10: gust factor. The casic wind
velocity will increase with height according to the following8
veristionsa

to
.:

Heinht Zone in Faet Basic Wind Velocity in whe
0, O to 50 90e 50 to 150 *

.$ 150 to 400 105
v 125
c 3.2.2 Desisn Tornado'

.

}o The design of the plant will be made to withstand a design tornado~

8 of 202 aph total hor 12catal wind velocity with the siding and roof-
ing r== mining in place. The allowable stresses for the design tor-
nado combined with other loads are given in Table 70.4

3 3.2.3 W=== Tornado '

g
j The design of the plant will be made to withstand a mav4w= tornado

of 300 mph total horzontal wind velocity without interference withg safe shutdown of the plant.
v

3 The total static pressure drop that would occur during the maximum
,

g F tornado is assumed to be equal to 3 psi in 3 seconds.
-

The items listed in the safe shutdown list in Section 4.3 of DC-1-1
e

h F-

will be designed such that they are capable of vichstanding thise- == v4 '= '=
torusdo winds and missiles and associated pressure dropj 8 without loss of function. The sax 1wa tornado winds and sissiles-

shall be assumed to act prior to and subsequent to but not concurrent
.

g g with the pressure transient.
t C

2
The structures over the fire water pumps and setrtce water pumps
will be designed so the functional integrity of these pumps will be
saintained in case the 2coling towers should f all on them..

The allowable stresses for the maximum tornado combined with other* loads are given in Table 70.4,

-

3.2.3.1 Above Refuelint Fleor of '#eactor 3utidine nd deerittne
Floor of Turbine su11dinz Exceet Deserscor 9av

9 a) Siding and roof docking will be designed to blev off above
202 :mh total horizontal vind veloeiev,

m i. . --------
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s

Proj. No. 90 Occumen t No. DC-70 issue F Oate
-

3,p,

b) Sidias girts, roof purlins, and nata structural
framing will remain in place above 202 aph total
horizontal wind velocity.

3.2.3.2 R=1 = #=#u=14na Floor of it==-tor En4idina aad Salow
Oseratta= Floor of Turbine Bu11dina and Celeteo Demarator Sayo

9
a) Siding and girts designed at yield stresses for 202-

e uph total horizontal wind velocity.e
I

b) Siding and girts in areas of the reactor and turbinee
$ b= M M a-s that contain Class I piping, electrical

ducts and equipmeat necessary for safe shutdown will:
be designed for 300 mph total horizontal wind velocityo

&
at ytald stresses.

5 c) The structural framing win be designed for 300 mphg total horizontal wind velocity at yield stresses.-

j d) The reactor building structural fraud. .g can be,, c., assumed to laan against the PCRV, thc. bot service and1 refueling facility for maximum vind condition.,

.g
g e) The turbine building structural framing can be assumed'u to lean against the turbina pedestal and foundation.3 *

c 3.2.4 Tornado Mas 11e Protection
g

The Class I structures, equipment and components essencial for safe5
'o shutdown of the plant as listed in DC-1-2, except as noted therein,

;
'

viu be protected from missiles generated by any tornado up to theu
===4 == of 300 mph. The protection win consist of 1) concrets* wans

; 2 2) special heavy steel siding; 3) the shielding effect of
other massive structures such as the PCRV, fuel storage vaults,"

and turbine pedestalt 4) localized protection where necessaryl' c
5) ample separation to assure ~ that a single missile will not:
damage related items of essential equipment.i e

I $
! O The list of objects which will become airborne missile when acted

S on by the design tornado and saximum tornado is presented in
Table 70.2. The velocity of each of these missiles was calculated'

j F
as a function of the elevation above ground level. The eers1nal
free fan vertical velocity component is independent of the tornado
inconsity or the elevation above ground level.

.

The resultant likelihood to beceme airborne and the,sagnitude of
lift attained for the various missiles considered is presented in
Table 70.3.

-

SY |Boceoved \ 1e e e nunet tanna suca_.u_ L ._.
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Proj. No. 90 Documen t No. DC.70 Issue F Oa te 3-31-69 |

3.3 Seismic t.oada

3.3.1 Structures which are requirei to support the Class I components
and systees, listed in DC-1-2, will be subjected to dynamic
analyses, using the response spectra shown on Tigure 70.1. This,

o corresponds to a design earthquake of Sig peak horizontal ground
@ acceleration. The coincident vertical acceleration shall be
E assumed as 2/3 of the horizontal acceleration. The allowable

stressee for combined seismic and other loads will be the designj working stresses rich no 1/3 increase for transient earthquake
, loading. The dynamic analyses will consider all factors such as

soil and rock flax 1bility and corsion. To ensure an adequate>
j factor of safety, the ==d== earthquake of 10 g horizontal ground

acceleration will be applied to the safe shutdown list given in,

DC-1-2. Refer to Table 70.4 " Allowable Structural Stresses" for
e

{ load combinations.

'6 The values of damping for elastic vibrations to be used in design
ut.11 ta'te into consideration the size and shape of the structure,e

y the tatted of support and the sacerial of construction. The valuesq of the desping factors are given below in percentage of the c 1ti-
est damping..

,e-

to e
*3 Ref afuca.d concrete shear,-wall building S] Prostressed concrets structure supported

. . .

- ou ground .
2. . . . . . . . .

Bare walded steel frame structure 1
-

|1 Wdded steel frame building :-1/2
. . . .

. . . . . .g Steel pi?eg on fira supports . 1. . . . .

Vitd steel piping on hangar sapports 1/2
o

. . .

Concret a s,.optet scrmevre .ssbedded in earth . 7
v,

.~~

f O 3.L1 All plant struc.:urus tcher than for Class I shall be designed
3 e to meet the requirrenta for Seismic Zone 1, as defined in the-

7mifors Buildiny CM a, 1964

| }i 3.4 Cranet.ofia,
.

o 3.4.1I Crane and trolley loads will be governed by the Specification for
the Desiga, Tatricarica and Erection of Structural Steel foro

a: Buildingn. AISC 196J. f.in lateral force on crane ruuvays shall be
provtJed by this speciff. cation or 10% of the wheel loads applied

| at %5e top of the rail on each side of the runway. Lpact loads
sha.11 he considered applied to crane girders and their connections.

to the franescrk, but shall not be included in the design of
supporting columns, column bases, and foundations. '"here crane.

girders are carried on brackets, the impact and resulting sowst" ~ '

shs11 be included in the design of the columns and anchor bolts,
but not in the design of the foundation. Overstress and overload

}+ conditions will be considered for special cases, such as infrequent
lif ts of major equipment parts.

,,
_ | Aco#*8veQ lAccf_oved ade-- W M I
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3.5 Roof Load

3.3.1 The roofs shall be designed for a uniformly distributed live load
of 30 pet, in addition to dead loads.

3.3.2 Is addition to specified live loads and dead loads, trusses shall
be designed to withstand safely a suspended construction load of

4 2,000 lbs assumed to act at say one panel point of the lower chord.
$ 3.3.3 Special provisions or investigation shall be made of roof areas
6 where an abrupt change of elevation between adjacent roof levels
j any produce excessive accumulation of snow due to wind.

y 3.6 noor Loads
to
# 3.6.1 nocrs shall be designed to support safely the concentrated loads.
* impact loads, equipment weights or prescribed uniformly distributed
b live loads. A =4 a4 == live load of 100 psf shall be used for cat-
5 walks, elevated walkways, stairways, and service platfoms. Refer
j to plant arrangement drawings for type of floor (concrete,

checkered place or steel grating).,
w
* 3.6.2 Refer to plant arrangement drawings and layout criteria drawings
i for equipsent weights. Manufacturer's recommendations for equip-

,

o sent loads will be followed with regard to design, loads and
" impact. When not specified by the manufacturer, the sees of the
,u, equipment foundation vt11 ise a minisnne of 2-1/2 to 5 times the
~J weight of the equipment depending upon whether it is centrifugal
.5 or reciprocating tyve of equipment. Effective areas of concrete

floors acting with the foundations will be considered in the

| analysis.

O The turbine-generator pedestal will be designed in conformance with
seaufacturer's recommendation with due regard to resonance.

O 5 3.7 giovable stresses

$ .3 Tor allowable structural stresses to be used during design, see *able 70.4
7, ,

{ 8 4 DESICN CODES AND PMAC*TCTS ;

m w

3 4.1 Buildins Desten*
* o

E Unless specified otherwise, the design of the overall buildings and
structures will have to comply vich the local building ordinances and
codes. In the absence of a local building code, the requirenants of
the Unifa m Su11 ding Code (U3C) 1964 shall apply.*

4.2 Concrete Desf n |

Concrete design will be governed by good design practice and vill be in
conformance with the following codes, where applicabler

4.1.1 ASA A89.1-1964 Su11 ding Code Requirements for Reinforced Concrete. |
A.1.2 ASTM *est and Codes* 4.1.3 Port 1.ad Cement Association Sulletins.

! Sy IAceroved Iaccreved I Page 3 of 11 |
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4.3 gg,gg-r C.as1a:a-

Masonry design will ba=geverned by good design practice and will be in ac-
cordance with the fc u oving codes, where applicable:
4.3.1 ASA 141.1-1953 Building Ccde"Raquirements for Masonry
4.3.2 ASA A41.0-1960 Building Code Requirements for Reinforced Masonry

,

o
c A.3.3 Portla:sd Cament Asoociation Buustins

4.3.4 .1STM-Test and Codes
c
$ 4.4 fteel Des # c '

.st
,

c , Structural steal' design will be governed by good design practice and will
$ ' b'e'in conformance with the. fonowing codes, where applicable:

.

4.4.1 'isnual of the AISC, 1963,

$ ' ^'4,4.2 American Welding Society Cl: des .
e
$ 4.4.3 ASTM Tsst and.Cedas
u < _

4.5 Platferms acd Seairmve- -
"

g

o
4.5.1 Platforms, wel.kways, and stairways will be provided for access,: j ; here required for operation, in:tpection or saintenance of the plant./ u

e These. structures will be open grari.ng.
. . - ,

0 - 4.5.2 Ladde:s will he sed where they are the only possible means of
g access, but will be held to a stMaum.

2 4.5.3 Grating panels will be trarrable, if necessary, for maintenance.

$ 4.5.4 Abrasive riesing will be presidad en stair traads and on platforns
3 at tha head of all stairways.

''

8 4.5.S Stairs win preferably have a slope of not more than 38 degrees
from the horizontal, and in no cace will the slope czceed 42 degrees.,

~

4.5.6 Except. as otherwise providad, an handrailings for platferms ande-

7 *
stairs win be fabricated frou l-1/4" diamatar black tron standard pipe,

O c with neatly finished welded joints.

3 4.6 K M m Desi g griteriavi

eI c
Supplemental aiseensr.aicus senctural design criteria prepared by the-

*
"o Architect-Engineer shan be submitted to Gulf General Accaic.

U c
z

5- ELZY4TIONS
'

51 Relative building elevaticas va.th respset to finished yar:i grade: see
Plant Arrangene.ut Drawings.

5.2 Finished yard grsde elavation referencud to CSCOS benchmark: 4790'-0"
for areza imediataly around Raactor and Turbine 3uildings.

.,9
"
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7*TABI.R 70.1

i WIND SPEF0 FOR Tile DESIGN AND HAU HUN TORNADO IN HPH N
-

cs

|DESTCH TORNADO MAYTM26 TORMADO o

0column 1 Column 2 Column 3 Column 4 Column 5 Coluna 6
'

o
Building Design Total Norizontal 0

- Norizontal Tor- Wind Velocity latere 0 g
Total Vector Total Horizontal nada Wind Load Ultimate Stress or j g,,

Velocity (In- Velocity - Tan- Without Exceed- Buckling of Con- 3
" *Elevation cludes Transla- Tangential gential + Trane- ing Yield pression Members

(ft) tional Velocity) Wind Speed lationale Stresses Will Not occur ** g O
-4

56 148 89 139 202 300 g jq25 172 103 153 202 300 i

- 50 172 103 153 202 300 o 18
75 217 129 }79 202 300 [*

100 217 152 202 202 300 )
{125 217 152 202 202 300

1150 240 152 202 202 300
= 3-

: r

* Tornado t,ranslational velocity = 50 mpn I i

**Stremues'in the basic building structiere will not exceed 85% of ultimate stresses and buckling *

of compressica members will not occur. Safe plant shutdown would not be impaired.

E
: 3759

=4.

b ! 4
'

1 e

j k
*

:

|
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TABLZ 70.2

MmM MISSTTF VELOCITY vs ELEVATION FOR " DESIGN" AND "M_W' TORNADOES
(Tornado Translational, Velocity = 50 mph)

@ WM Taminal Free FallElevation
Y***I"*1 Y'1**187Missile (ft) Maw 4== Missile velocity in sph

e Component sph *
T Coolina Tower 16 1.30 151

-

I .Ggg: 25 154 218
e Corrugated Asbestos 50 154 218
g 8 ft x 2 ft x .5 in, 75 199 285
.o F 14 1ho 100 199 285 21
e 125 199 285
> 150 224 325
.E 175 224 325

200 224 325,
* Corruented Metal <6 107 158*
5 hr IS 131 195

8 ft x 4 ft, 50 131 195-

E 100 1he 75 176 195
e F 100 176 262 41
g 125 176 262
g 150 202 002

*

175 202 302
# 200 202 302

__
eo Fir Plank: <6 98 1313 12 ft x 1 ft x 4 in, 25 122 188

.

' 105 lbs 50 122 . 1883 (Design Missile) 75 167 255
F 100 167 255 68f' 125 167 255

,

150 193 295
-

0
s 175 193 295

200 103 '109I . . .... ,

Bolted Wood <6 81 133 I

E 5 2111nt: I5 105 170
$ 12 ft x 4 ft x 4 in, 30 105 170e

450 lbs 75 150 237-

I e F 100 150 237 71e 125 150 237
150 176 277..

% 175 176 277
$ g 200 176 277

. . .2 Cedar Fence 16 31 87
f.211: 25 31 46'

6 in x 6 in sq x 6 ft 50 46-

33 lbs 75 113-.

F 100 113 SO-

125 113-

150 15 3 |
-

'#
175 153-

200 153-

F * Note that missiles may simultaneously have a. horizontal componene up to che cosine|

-> of 20' for the 300 mph cornado and 17* for the 202 mph cornado times the =aximum
missila velociav samend thve .

By | Approved Approved Page 9 cf _ 11 1
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TABLE 70.3

Desian Tornado Maximssa Tornado
202 unh Horizontal velocity 300 w h Horizonral velocity

o
j Missile Airborne t li Airborne M
E

C Cedar Fence Post Yes 25 Feet Yes All elevations

e
Cooling Tower Slat Yes All elevations Yes All elevations#

o-
>
e Corrugated Metal Sheet Yes All elevations Yes All elevations
-

Fir Plank @esign Missf3a) Yes All elevations Yes All elevations*

et

E Bolted Wood Grating Tes All elevations Yes All elevations

i Subecapact Automobile Yes 3 Inches Yes very small
o

k Full Size Autcmobile No None Yes Small

(7 Railroad Flac Car No None . No Noneg
u
e
u Locomotive No None. No None

m .

c

!
:s

,.o
v
e

i 7
3 :
6' e
U
n a
n C

!
2*

O o
z

.

.

C
~

I

i
1 .

->
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Notations in this colusan indicate bere changes have been made .'
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'< TABLE 70.4 3

u.
AI.IDWABI.E STRilCTURAI. STRESSES .

.

z
Structural Steel Concrete Reinforcing Bars ,0

1.0ADINC CONDITIONS: , a
Basic Design Compressive Tensile O QTension = Ft

T Bending = Fb Compression-F Stress Stress IF Stress F.a y
O

S A) llead Load (ll.L.) + Ft = 22,000 pai Fe from Table ACIt Build- f =0.45 f' O.4 F 24,000 pet Te * I Oj Live I.oad (I..L.) Fb = 22,000 pai 1-36 of AISce* ing Code
g<s Specifications (ACI 3i8-63) c

" 1963 | g
2 .. ==
r, *

a) Fortions of Structures Sup- Fg - 22,000 pai F, from Table
g'az; porting Class 1 Equipment o

f =0.4 5 f, 0.4 F 24,000 pal [0j 1. D.L. + L.L. + Design Fb - 22,000 pai 1-36 of AISC ACI 318-63 *

e y IEarthquake (E) Specifications t

2. D.L. + 0.L. + Double Ft = 0.85 F *. 1.67 F, from f , , ,

Table 1-36 AISC 1.67 x ACI f =0.85 fl 0.85 F 51,000 pai y {k
u

{ Earthquake (E') Fh-Fy' e y

)o 4
3 3. D.L. + L.I.. + I)esign lig = 29,300 pal 1.33 Fa from e

i j Wind (90 mph) Pb = 29,300 pal Table 1-36 AISC 1.33 x ACI fe=0.60 ff 0.53 F 32,000 Psi,

n
- 3

y
- -

4. D . I.. I I..l.. + Design 1.67 Fa from $ -Q A
;

Tornado Wind (202 mph) F Table 1-36 AISC 1.67 x ACI fc=0.85fl 0.85 F 51,000 pst gy y

.
*=s

5. D.L. + 0.L. + Haximus Ft = 0.85 F * l.67 F, from y
u

Table 1-36 AISC 1.67 x ACI f =0.85 f' O.85 F 51,000 pai *
Tornado Wind (300 mph) Fb=Fy e y:

!

I u
y AFu = Ultimate stress of eteel y!

**AISC - American Institute of steel Construction Q gj$g"

)k
,

*
i iACI = American Concrete Institute if'

; o m
P* ::: 0.L. - Operating load S, y

i e4
|* w
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3 3 3;. 65 14.8 3.8 0.46 138** 7.4 310 x 10 1463 x 10 104 x 10
,

1

|

| SYMBOLS: 8 - tresit time, shear wwe I - transit time, legiaWinal wwe
3 L

;

-

,

* 110 lbs/cu ft assumed.-

*#'
138 lbs/cu ft overaged from Woodward-Clyde-Sherard and Associates
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CTL/ THOMPSON, INC. ranno. maoasso.

CONSULTING GEOTECHNICAL AND MATERIALS ENGINEERS

.

June 3, 1983-

.

G.E Johnson Construction Company
16805A-WCR
19 1/2 Road . t* #
Plattaville, Colorado 80651 - (g

Attention: Mr. Jim Buridge ~

Subjact: Walk-Over Structure
Fort St. Vrain Nuclear Generating Station -
Plattaville, Colorado
Job No. 9127

Gentlemen: "

.

In accordance with your request, we have completed the geotechnical
investigation for the subject structure. It is our understanding the
walk-over structure is planned to be foundsd on a raft type foundation

(. measuring 38 feet by 8 feet with a thickness of 6 feet. Loads imposed
on the soil range from 1,500 psf under normal conditions to 6,000 psf
during tornadic winds. No infomation was available concerning the .

superstructures, intended use, or structural details. .

i FIF D'AND LABCRATORY INVESTIGATION

The field: investigation consisted of drilling and sampling 4 ' exploratory
borings within the completed 6 foot excavation. Tne locations of the,

'

borir.gs were selected by Puolic Service Company of Colorado and a'e
; shown on the attached Fig.1. Borings extended from 25 to 52 feet below ,

i the bottom of the excavatien. Standard Spli:-Spocn penetration tests '

(AM. D 1586), California Drive Sample: ano Shelby tubes were used to
obtain samples of the subsoils for testing. Graphical logs of the sofis '

encountered, penetration resistance tests and laboratory test results
are presented on Fig. 2. Gradation analyses are presented on* Figs. 3' through 9.

The subsoils consist of 4 to 6 feet of sand fill underlain by clean to
silty sands which extended to the full depth of borings TH-1, TH-2, and
TH-4. Soring TH-3 extended to 52 feet and encountered a zone of
gravelly sand extending from '.13 to 42 feet below grade underlain by
weathered and unweathered claystone bedrock. A bedrock sample contained
approximately 78 percent clay and silt sized particles and testing
indicates a liquid limit of 24 percent and a plasticity index of 12

| ( pe' cent. Cuttings suggest the material is a sedimentary formatien
-

connonly known as the " Denver Blue". A previous report published by

$2 c?C4 - / Y
1971 wts"* 12% Avenue . OfNvtm. h0MACC 8C2c4 . OC31825.c777

'

*
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[ Woodward Clyde (Job No. 9594-g20g) reconvended allowable press'ures for
'

piers in the bedrock of 60,000 psf and bearing and 6,000 psf skin.
friction. '

..

DISCUSSION
-

<

:

Considering tha. size of tne rift, loads and subsurface conditions, we do
not reccanwnd placement of' the' raft on soils encountered in the
excavation.' Our preliminary calysas indicate the natural soils and
fill will support,1 cads of only 1,000 psf assuming a limiting settlement,
of 1 inch.- Since i this is .fr.e below the anticipated loads, we have

'

considered several frundation alternativas for the structues. Four
alte-natives involves treatment of the subsoils. and use of the designed
raft foundation.. The ranaining two alternatives involve supporting the .

structure on pier cr pile foundations.,

'

1. Removal of 9 (set of the natural soils and fill and supporting
| the raft on lean concruta.
a

2. Ken.tval and compaction of at least 9 feet of the natural soils<

and fill beneath the proposed raft.
.

3. Grouting r.he loose upper soils using a , cementing grout to
transfer loads of the raft to denser soils..

<

( 4. Compaction grouting to densify and strengthen the soils and
L fill bensath the raf t. -

b 5. Supporting tne structt,re on driven piles founded in the sound
i bedrock. '

-

,

| 6. Coastructing the walk-ove- or drilled pia.rs into bedrock.
-,

Cf the al'ternatives evaluated, the pile (5) and pier (6) optii.ns are the l|

i safest and most reliable. We understand that time requirements for re-
'

engineering the foundation have precluded these options f*om
censideration. Should conditions change, we will be haopy to provide t

*

aditional data.
,

, . i

The grouting alternatin:: (3) and (4) offer significant cost and speed
i advantages. Compaction grocting is per ermed by injecting sand-cament !

d
'

g-out.' at the exterior boundries of the excava: ion under high pressure.
After the axterior is fully infected, additioral points in the center ofi

de pad are ; ompaction grouted.' This process is normally done on 3 to 6
f oct celters using pressures ringing up to 1,500 psi. Cement grouting
is normally done at pressures of 50 to 150 psi, depending upon

i conditions, uring sand-cement or silicate chemical comoounds. Cement
| .' grouting is rarmally more expensive than compaction grouting. Should

of taer cf these alternatives be selectd for additional study, we will
,

,

,

supply ~ detailed recomendaticns. !

| (
t

$2-2% - / - J' >

i

1 -
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( The primary alternatives which were being considered by the owner and i

contractor were removal of 9 f eet of material below the bottom of l

footing and replacment with compacted sand (2) or lean concrete (1).
These alternatives require an excavation which will be a total depth of-

15 feet from grade. At this elevation, the natural satis have a SPT-

value of about 14. The density of the soils increases with depth. The
primary difficulties with these alternatives are; the possible loss of
support for surrtunding slab-on-grade construction, difficulty in
bracing, and the hand work required. The benefits are that the labor
and equipment .is available and construction will not be further
delayed. Our understanding is that the accepted scheme is te backfill
with lean concrete.

.
'

ANALYSES AND REC 0ffENDATIONS

We have perfor:ned our analyses of the proposed removal and replacement
scheme using concrete. In effect, this will transfer the imposed raft
loads down to the natural satis at a depth of 9 feet (15 feet below-
grade). Three analysis methods were used to predict the foundation's ,

behavior. The allowable stress on the natural soils was detemined t

using the Terzaghi analysis method. The results indicata a maximum
allowable pressure on the soil is 9,200 psf. .The settlement potential
was analyzed using a method contained in Hough's text Basic Soils '

Engineerino and a second technique developed by Meyerhof and presented
in Scott's text Foundation Analysis. The analyses are based upon

(. results of Standaro Penetration conducted in the exploratory
borings. The analyses indicatad a. Testpotential sett1 ment of approximately
2.1 inches using Hough's method and up to 1.6 inches based on Meyerhof's
method. Copies of the calculation sheets are contained in Appendix A.

!

Considering the potential for settlement, we reconmend isolating the ,

walk-over from adjacent buildings using flexible connections. Any
plumbing..' electrical or structural connections should delayed until the
majority of the dead load has t,ae, applied. It should be noted that
construction ud settle:ent of the foundation could affect other
elements of the walk-over and adjacent building. An engineer familiar
with the project details shoulc carefully review the structural *

implications.

Our wrk en this proja:t has been limited to determina':f on of subsurface
conditiens, provision of foundation alternatives and analyses. Only
limited information was available regarding the walk-over structure and
the adjacent construction. Given the limited infomation, we have made
the assumptions that the foundation under consideration is free of any
other structure and acts as an independent unit. These assumptions ;

should be verified. 1

gg pyjg gjicofa's /0 w4<.rc oveie $72vc7t./2d? AuO /7*6 |
m ,_,og nc a yA VE dc EJ ibo.c47Eo mom 742 AD- !
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f If 'you have any questions concerning this information or require
additional analyse:s, please call..

-. . . , -

.,Very .truly yours,.
. ,

- ,-

' ~
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Evaluation of Caisson 65 for Building #10 --- -

,
.. . - - .

g,3 ,

IJ ( 7"~. , .;. .r a w . -. ~.- . 4, - .

. . . . . . ,

~-Mr. J. R. Reesy
.'

Nuclear Design nager>

Public Se a Company of Colorado
_

". . . . , . .

3 2420 W. th Avenue - Suite 100-D .1 'W -

,

_ ,

t Deny ,_ Colorado 8021.1 ... - .- - ~ ~ ' -. , , _ . ,
4

; - ,..7,,. m ,, . ' '.

' ar Mr. Reesy: -

! As requested in your letter of July 21, 1983 (NDG-83-0553),
we have reviewed the effect of rotation of the reinforcing
steel cage which took place during construction of Caisson #5
for the new Building #10 at Fort St. Vrain.

Since the design of the caisson and of the building was performed '

; ' , .by another engineering firm, our review was based on the ,
'

'

'*' following information provided in your letters NDG-83-0553, dated
...s

I July 21, 1983, and NDG-83-0584, dated July 29, 1983, and
; -

telecons between Mr. J. Teaner of PSC and S. Wahlert of S&Lt
- , . ..s ....c-.

l.. . . . . The portion of the reinforcing bars grojecting abovethe top of concrete have rotated 270 clockwise about the
bar cage lcngitudinal axis as indicated by their position

.y : 3 .ibefore and.after temporary casing removal.
- .p. mg.r. . . u .p. a , a.n .w ~. - ~ .

2. All projecting bars have an angle from plumb of 2 to 3
* 0

in a direction conf 4 ming a clockwise rotation of the' ' ' "'' reinforcing cage.'

..

a > .: . ...u +,, .. ,. . ... '

I 3.-
,

8 '
The top of the projecting reinforcing bars has dropped
7* to 8" from the time the cage was placed in the hole*

. s

"to casing removal. -

! - -.
' '

4. ; The bottant of casirg was set about 6" to l'-0" into
. bedrock.

5. For other information used in our review, see attachments.

'

| 'A' and 'B' which were furnished in the refer *enced letters.
'

..? .

'

- . o : . 5.:r - ,,

.
. . ,. ~ ,

,

U d #. 4.s

e '+
i

t.. . . I. '

_ - -- -- -- _ --.. _ , - _ .. ,_
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The review was ' based on an assumed profile for the reinforcing.-

-

(see Page 3 of Attachment 'C'l . The profile was based on the "Labove information supplied by PSC,:the conservative assumption
. ~

-

p .. # that .the navimum slope and maximum change in-slope of the rein- 4 M O,.
- forcing occurs at the point of maximum bending moment, and the

assumption that the portion of the cage below the bottom of the
,

casing remained vertical and did not rotate.*

OL'
-

.

Summary of Results SlG.: - '
,

%X* . ~ .
; '

.w~,
Calculations were performed. to determine,the effect of the twisted _._ ,-

.

. reinforcing cage on the load carrying capacity of the caisson.
*

*

- The calculations are included in attachment 'C'. -

N,7 ? w.5 ;.-

- The increase in tensile stress, where the angle between the bars .nw" and vertical is mavimum, was. calculated to be less than 24. The . -,JJ.A .
increase is negligible and the effect on the capacity of the .y: ,ff e

- .
,

-
caisson is not significant even assuming the reinforcing is ; *|*

_
stressed to its. ultimate. capacity, , . . ff . - .

..
- m yr,
7

. ,
- .,.. . ,

For compression loads, it was assumed that the reinforcing steel
is stressed to the maximum possible compreasive force (N y fc' Ast). ,;

_ This force was conservatively assumed to occur at all bars and the ,

i outward force resulting from the twisting of the vertical bars was
F calculated. From the conservative approach, hoop tensile stresses

.

[ in the 44@I2 circular ties .were calculated to be 21.9 kai which is .g';/+

[ much less than the ultimata. strength of the ties. .

. v4 7 -'

' , ..

L The shortening of the reinforcing steel agrees w' ll with the shorten-e
ing of the vertical bars which would result from the assumed profile.r -

r Therefore, it is unlikely that there was a collapse or constriction
j in the rebar cage as a result. of the twisting.

% ;.,:.-
. .,

9. . . . . . .> *- N T.C t." . Y'F '-N''E conclusion' ' '

!_ s:; 4 ;,.k-vin v m 'y % v. v .i , / . .. -

Based on the data provided b[PSC and the above assumptions, the* '

I effect of the twisted reinforcing steel cage on the capacity of
- the caisson is negligible, pg.,3,,_

, , .,g g ,% ... +

- Please call if you have any questions or would like to discuss this
matter further.- '

._,

g;- , , , ,
,

Yours very truly;*

_

AL udh~r
,

y S. L. Wahlert
.

,

- ' Structural Project Engineer

h SLWimk '

Enclosure I
- -

'-
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312/998-9822

August 8,1983

Mr. Robert A. Gunnerse
Supervise, Nuclear Projects
Public Service Co.
2420 W. 26th Ave., Suite 100D
Denver, Colorado 80211

Dear Mr. Gunnerse:

Enclosed is my report a Rotation of Reinforcing Steel in Caisson #5
for Budding 10.

It took several times more effort than initially anticipated to solve this
,

seemingly simple problem. -

Please let me know if you have some attritrional questions.

. Sin y,g ,, ,
I //f

WV $ '- '
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Mark Fintel
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INVESTIGATION OF EFFECTS OF ROTATION OF THE LONGITUDINAL
REINFORCING STEEL IN A 58'-6" LONG DRILLED PIER

.

.

The longitudinal reinforcing cage consisting of 15 #10 bars. distributed

along the periphery of the 4'-0" diameter, 58'-6" long dM11ed pier (Fig.1).

of the Fort St. Vrain plant site has rotated as a unit approximately 270

clockwise about the longitudinki axis of the bar cage. This amount of cage,

rotation of the top relative to the base of the cage was noted by visual ob-

servation of the flags attached to some bars, and by measuMng a difference of

7" to 8" in the elevations of the tops of the bars before and after casting
of the pier.

1. Computation of drop of top of bar elevations to correspond to an assumed
0cage rotation of 270 : 96Cw

Periphery of the bar cage at bar centerlines: [w
Diameter 48" - 2 x 3" - 1.26" 40.74 in i N=

i
#

Periphery 2xr = x x 40.74 = 428.0 in -y
.

CX %
Length of periphery corresponding to 270 d,O0

128 96 in=

"

Expected drop of top of bar elevation for a hoMzontal displacement of.

96 in along the peHphery:

.
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Original length of bar = 58'-6" + 2'-3" = 60'-9" = 729 i PME 882 6'

h'eight after rotation = d292 2 * * * ' ' ' * * * *- 96 = 722.6 in.
i

i drop of bar = 729 - 722.6 = 6.4 in.
0

| The observed flag rotation of 270 correlates reasonably well with the measured

j drop in the elevation of the tops of the bars. The angle of inclination of the

bars from the verticala

i sin a = .13169=

wa =

.9912913jtana = .1328441cos a =
02. This angle of bar inclination corresponding to 270 cage rotation will be

used for computation of the horizontal and vertical components of forces

in the reinforcing bars. The individual bars are subjected to compression
;

'8 or tension due ter the combined action of axial load and moment. Since the

bars are inclined the horizontal component of the [NE[#Ms

force in each bar is FHi = Fsi . sin a = Fygstan a S$
x

F ( Fh sicLThese horizontal forces cause twisting of the pier. y

d , bdCompressive forces twist the pier clockwise. Ten- vi
'

sile forces twist it counterclockwise. The tor-

sional (twisting) moment of the forces in all bars
n

g=i=1 Hi * "s ("s = radius to center of longitudinalI F

reinforcement, n = number of bars)
>

cayses a torsional stress in the pier:'

yxr,

1 -
J

* * "4 x.24 4
4

J = polar moment of inertia = 521,152 in- =

'

According to Section 11.6 of ACI 318-77, if.the torsional stress ; due

to factored torsional moment .is less than 1.5%, torsional effects can be
neglec+ad.

.
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j 3. Computation of forces in the bars, torsional moments and torsional PAGE 8 83 6

FORM NO.372 30 2680**

stresses. ,

l
i Two load combinations were investigated: j

i max Pg = 940 k; M = 1025 ft.k.y

,' min Pg = 66 k; M = 1025 ft. k.
u

: Detennining the forces in the reinforcing bars of the circular' pier under
.i

either of the load combinations shown above requires the simultaneous solution

of two integral equations, as shown in Fig. 2. A direct solution is extremely

difficult to achieve. A numerical iterative solution is the logical choice.

{
Such a solution was ac'complished with the aid of an HP 9845 computer. The cir-

cular geometry was closely approximated by a polygon with 50 sides. For a given

j axial load, ba'ance of forces was achieved for a nunter of given values of sec-

tional curvature '(scm/c). The corresponding bending moments, as given by the

moment equilibrium equation, were computed. After two curvature values that
,

yielded moments just smaller than and just larger than the given moment were

detennined, computations were made for intennediate curvature values until the

;j computed bending moment nearly coincided with the given bending moment on the
' i

section. Under both load combinations, both concrete and steel remained within

| the elastic range. The computer output is enclosed, and illustrates the iterative

process of computation. ,

With the values of neutral axis depth and extreme compression fiber strain,

as detennined above, the stresses in the various layers of reinforcement were

computed as shown in Tables 1 and 2. The horizontal components of forces in

the various reinforcement layers were computed from the above stresses. The

torsional moments caused by the horizontal forces and the resulting torsional

stresses were also calculated as shown in. Tables 1 and 2. The torsional

stress produced by loading combination 1 is 6.18 psi, while that produced by

load combination 2 is 36.09 psi. Both values are well within the allowable

limit of 1.5%.
.
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4. Conclusion:
9

. - -

| The torsional stresses of 6.18 psi (clockwise) and 36.09 psi (counterclock-
1

Jl wise) for the two load combinations are considerably below the level of 1.5% =

89 psi, thus allowing torsional effects to be neglected according to ACI 318-77.'

1 According to the ACI Connittee 438 report " Tentative Recommendations for the
b

Design of Reinforced Concrete Menbers to Resist Torsion", (ACI Journal Proceedings,-+

V. 66, Jan.1969, pp.1-8), a torsional stress of 1.5% will not produce sig-
nificant reduction in ultimate strength in either flexure or shear. Obviously,

'

.a stress of 36.0 psi, which is only 40% of that level, should be of no concern.
!
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,

.

t

.

I
! *** CONCRETE ***
!

WIDTH (IH) DEPTH (IH) TYPE,

0.008 0.088 1

19.100 2.000 1

26.530 4.000 1

31.758 6.000 1

35.700 0.000 1

'; 30.900 10.000 1

41.570 12.900 1

43.638 14.000 1
' 45.258 16.000 1

! 4s.470 10.000 1
; 47.330 20.000 1

47.030 22.000 1'
40.000 24.000 1

5 47.030 26.000 1

47.330 20.000 1

46.470 30.808 1

45.258 32.000 1
43.630 34.800 ;

41.570 36.800 1
,

.

. _ _ _ _ _ _ _ . _ _ . _ _ _ _ -_ ___. . . . . . . . . - _

_.
30.900 30.300 1

-

35.700 40.000 1

31.750 42.000 1

26.539 44.000 1

19.180 46.000 1

0.000 40.000 1

*** REIHFORCEMENT ***
RREA (SQ. !H.) DEPTH (IN.) TYPE

1.2700 3.600 2
2.5400 5.400 2
2.5480 10.300 2
2.5400 17.700 2
2.5400 26.198 2
2.5400 34.200 2
2.5400 40.500 2 3
2.5400 43.900 2

i 1.0000 f4.000 3

,
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..

..
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,

. ..

..
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..
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..
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..
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. ..

! *!!* 2.54.

: ..

, ..

..

..

..

*U* 2.54
..

..
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, ..

'
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..
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F

t

,

u

! *** MATERIAL STRESS-STRAIN RELATIONSHIPS ***
|

TYPE 1

STRAIN STRESS
MILLIGHTHS PSI
-1000000 -3400 .

-2000 -3400
-807 -3400

;- e a
teseece a

.

. . . = .. .. . .

.

*** MATERIAL STRESS-STRAIN RELATIONSHIPS ***
!

TYPE 2

STRAIN STRESS
MILLIGHTHS PSI ,

-1000000 -60008
-2 Pee -desee

a e
2000 68000

100000s 68000
_

____.._.__ __ __ . _ _ _ _ _ _ _ . . . . . _ . _ . . . . . _ , . _ _ . _ ___.

~

MATERIAL' STRESS-STRAIN RELATICHSHIPS*** ***

TYPE 3

STRAIN STRESS
MILLIONTHS PSI

| -1800000 94eees
*

| 1000000 940ees
i
,

I

l

e

|

.

L .
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1
-

. i
' :

i
1

l
1

1

k
'

:

l (ase, l', Pg = 9 4o <. , Ng= 1025[l' b
.

********** . CROSS SECTION PROPERTIES ******+++*
TOP STRAIM- KD MOMENT CURVATURE STEEL STRESS

MILLIGHTHS IHCHES INCH-L3S MILLIGHTHS PSI

I 1 -222 55.56 4349601 -4.00 940000
i 2 -357 35.71 9619751 -10.00 940000

{
3 -415 31.94 ~ 11239148 - -13.00 940000
4 -433 30.95 11737544 -14.00 9400004

: 5 -451 30.10 12171790 -15.00 940000
j 6 -454 30.04 (2178763 -15.10 940000

7 -455 29.96 12219986 -15.20 940003-

| 8 -457 29.08 12258100 -15.30 $40000
1 9 -459 29.81 12300131 -15.40 940000' 14 -461 29.73 12341741~ -15.50 940000
i 11 -469 29.32- 12585266 -16.00 940000

12 -407 28.62 12900456 -17.00 940000
! 13 -5~S 26.88 14048610 -20.00 940000
j 14 -693 23.11 17286681 -30.00 940000
1 15 -840 -

21.00 20028717 -40.00 940000
I 16 -900 19.60 22664966 -50.00 940000'

17 -1122 10.69 25018416 -60.00 940000
| 18 -1416 17.70 20932610 -80.00 940000
.

:
:
1

!

!

1 -

i.

t

e

9
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i

1

1

!

t

e

1{ -( h h IO2.[q"l-- ,

********** CROSS SECTION PROPERTIES ***+***+++
TOP STRRIH KD MOMENT CURVP1URE STEEL STRESS' '

MILLIGHTHS IHCHES INCH-L3S MILLIGHTHS PSI

1 -89 17.76 1970077 -5.00 66000
2 -152 15.2" 3212367 -10.00 66000
3 -215 14.32 4435081 -15.00 66000

! 4 -277 13.83 '5655682 -20.00 66000
t 5 -400 13.32 8097576 -30.00 66000

6 -523 13.07 18532215 -40.00 66000.

7 -584 12.99 11744152 -45.00 66000-

8 -597 12.99 11969934 -46.00 66000
9 -609 12.96 12228691 -47.00 66006

10 -616 12.9C 12341932 _ -47.50 66000
11 -622 12.96 12455173 -48.00 66000 -

12 -634 12.93 12716134 -49.00 66000
13 -646 12.91 12967029 -50.00 66000
14 -768 12.81 15402333 -60.00 66000
15 -883 12.52 17392388 -70.00 66000
16 -963 12.29 18449934 -80.00 66000-

%
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h COMMERCIAL TESTING LABCAATCAIE'S*

v
'

A CIVISIO N CI: CTL-THOMPSON'

'

CN |W
BY 25^#

September 14, 1983 p g r d a9./ E
, FORep NO.372 30 2690

i G. E. Johnsort Construction Company-
. _ . _ . . . . _ -

P.O. Bor 1497
t.ongmont, Colorador 8050I

Attention: Mr. Jinr Hanley

Subjec'.:: Ultrasonic Pulse Velocity Tests.
Southr Well of the BuiTding 10 Additiort
Fort St. Vrairr Nuclear Power Planc
Plattev111e, Colorador
Job No. Q-3403'

Gentiemetr:

In accordancit with your request, we: have performed an investigation to
evaluate the integrity of the first lift of the south wall of the
Building 10 addition at the Fort St. Vrairr power plant near Platteville,
Colorado. Non-destructive,. ultrasonic test.t were perfortned to deternrine
if the honeycombing observed on faces of four walls extended into the
wali concrete. The initial portion of our field- investigation was per-

.

formed ort August 2,.1983 but because of equipment failure, was- not
| completed. until August 17,1983.-

Tests were perfor:eed using V-Meter equipment consisting of an ultrasonic
wave energy source, a receiver,. and art electronic clock to record the-i .

time for the ultrasonic pulse to travel froar the source to the
receiver. Direct transmissfort testing of the south wall was perfomed
by piacing the source on the wali exterior and the receiver directly in
line with the sour::e orr the interior of the wall to provide a direct
velocity measurement between the two points. The wall thickness war
measured at openings in the wall. Pulse velocity was then computed byi

| dividing the wall, thickness by the pulse travei time. The general test
configuratiorr was specified- by Mr. Ed Hicks, Public Service Company of
Colorado. Three-foot test grtds were laid out on interior and exterior
faces of the south wall by our personnel based ort elevations provided by
G.E. Johnson Construction Company. A total of 30 points.were tested.

i

Ultrasonic Pulse Velocity Test Results

The ultrasonic pulse velocity generally varies directly with concrete
cornpressive strength and density. The presence of voids, low strength
concrete zones, cracks or discontinuities are indicated by low
ultrasonic pulse velocities. Results of the ultrasonic pulse velocity
measurements and the test configuration are presented on Fig. 1. An

22 LlPAN STAEET CENVEA . COLCAACC 80223 303 / B25-3207
.

. _ _ .
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average pulse velocity of 13,110 feet per second (fps) and a standard
deviation of 226 fps were calculated for the 30 measurement . points.
Pulse vclocities ranged from a low of 12,560 fps to a high of 13,530
fps. Our test grid was located to minimize the effects of reinforcing
steer in the wali on pulse velocity measurements.

Conclusions and Reemunendations

1. Ultrasonic pulse velocity measurements indicate pd concrete
of norma.1 strength and density at all test points tested f~or
the first lift of the south wall of the addition to Building
10.

.. 2 Velocities,. in our opinion,. do not. indicate presence of voids
or other' discontinuities.

3. In our opinion,, the honeycombing and void systems can be
located by inspectiort of the interior and exterior wall.
surfaces. ,

Please advise us, if we can be of further service in discussing the-
contents of this report, or in the analyses of the concrete quality of
walTs-of this structure.

Very truly yourt,.

Conumercial Testing Laboratorier,. Inc
Q , (I. .(.

~

-

By .k . .. /- w
Larry O.p1 son,. 5taff Engineer .

"
=

..

K r1 J. R(A dr. P.E., si JUOW ;

*
LD0:CJR:Je A*

(2 copies ,sent) N*
,

,

2cc: Public Service Company of Colorado
2420 West 26th Avenue

| Suite 1008
t Denver, Colorado 80211

.

b

|

|

|
! .
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[ Average' Pulse Yelocity: 13,l}0 feet per second (fps)
O

; Standard Deviation: 226 fps
.

W High: 13,530 fps 1.ow: 12,560 fps
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~ ~ " * * * "This reissue incorporates all of the following deviation requests. All

DRs have been approved by Engineering. The DRs do not compromise the l

requirements of the FSAR.

82-206-1-H No changes in design intent.
82-206-1-J See engineering evaluation [Pgs. B44D through B640 (Ref.), 8101E]
82-206-1-K No change in design intent.
82-206-1-L See engineering evaluation (Pg. B102E)
82-206-1-N No change in design intent.
82-206-1-0i

82-206-1-Q
82-206-1-P
82-206-1-S
82-206-1-T
82-206-1-U
82-206-1-V
82-206-1-W
82-206-1-Y
82-206-1-Z
82-206-1-AA
82-206-1-AC

: 82-206-1-AE
* 83-76-1-A

83-76-1-B
83-76-1-C
83-76-1-D
83-76-1-F
83-76-1-G
83-76-1-H
83-76-1-I
83-76-1-J
83-76-1-K
83-76-1-L
83-76-1-M
83-76- 1- N
83-76-1-0

"83-76-1-P y
83-76-1-Q No change, the bar.tery room is held by main structural steel not '

battery room roof.
83-76-1-R - No changes in design intent.

,

|
1

;

i~
_- - _ _ - _ - _ . _. ._- - _--_--_w)+.
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CONSTRUCnON COMPANY cue a .: w: E : 5.Fe m e 5: w- I

' Procedure For Excavating and Placing Lean Concrete

3ackfill at illalkover Structure Foundation
Revision 1 !'

1. Excavate and shore sections of the excavation on three (3)
foot lifts down to elevation 4776.0. Properly shore all
walls as lifts are excavated.

2. '1 hen the bottom .of excsvation is complete (214776 '-0"+).

the engineer wi11 inspect and approve excavation before
placement of lean concrete is made.

3 817 dirt that is not shorod shall be cut back to prevent
dirt from f=7 7 ing into concrete.

3A Cae attached report from Consulting Geotechnical 4 ::atarials
Insineer dated 6/3/83 for the soil. bearing test.

4. Order leen concrete from Mobile Premir,. 220 Mix Design, 3/4"
aggregate, Type .II L. A. Cement.

,

5 Discharge concrete directly drom back of =ixer truers and
layer concrete in (2) foot lif,ts.

6. No shoring shall be left in' concrete.-

7 Vibrate the concrete to be sure no voids are left.
8. Tsp of lean cencreter backf?7 7 (Elevation

shall be vibrated to for= a. smooth leirel top.4785 '-( +0 " +1)I") or
-

| as otherwise directed by the engineer.

9 Provide tests of lean concrete for Slu=p 4" + 1", Air 55 + 15,
Compressive strength 500 PSI at 28 days, ce=pression cylinders.

Miwpp 5. Temperature Mar 90 degrees F.

10. Forming of walkover foundation may begin.the next day. Aq Eg,
Tut Lag ComzETE BAcV. Flu MAS $ nam ComETED

ll.To prevent the backfill from filling the excavated cavity concrete
backfill say be placed in retangclar blocks ( !"in ?clu=n 260 C.F. ) -

at the bottom of the excavation with a maxi =u height of 5'.
A continuous concrete cap shall be placed across the top of
the blocks. Thus cap s, hall be a height of 4' r.

!
l

*

%
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ORY-PACX GROUT pRQCEDURE
,

j . ( DR 87.-Zd,-I-L)
i

!
:

1 Material:

| Cement, Type II -

Sand, natural or manufactured
as approved by engineer

Proportioning

1 part PortTand-Cement to 3 parts sand
by weight. Water content shall be such .

that a mass of mortar squeezed in the-

hand retains its shape.

Placing:-

Place dry pack grout against soiT. .

Packing shall be. performed by raming
with paddles. of suitable size, shape
and length. The space between the
base and grade beam shall be filled with
dry pack grout.

" Curing:

Cura edges of concrete in a manner
similar to that used for concrete.

Before grout work is started be sure
that all surfaces are clean to the
satisfaction of the engineer.

;

Installer shaTl be carefui in placing
dry pack grout that existing dirt

-

does not spail or cave in.*

.

.

I
;
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PUBLIC SERVICE COMPANY OF COLORADO-
. ,

'

FORT ST. VRAIN NUCLEAR GENERATING STATION
@ TCR / SCR / PC / TR,

N O. $lV 1

SAFETY EVALUATION " IPAGE

TYPE: i

3 CN OVERALL CCN SUBMITTAL CSETPOINT CHANGE REPORT CTEST REQUEST
C TEMPORARY CONFIGUR ATION REPORT CPROCEDURE CHANGE (FSAR) C OTHkH

CLASSIFICATION: ARE THE SYSTEMIS) EQUIPMENT OR STRUCTURES INVOLVED. OR DOES THE ACTIVITY AFFECT:
CLASS I C YES 2 NO ENGINEERED SAFEGUARD C YES $ NO
SAFE SHUTDOWN C YES E NO PLANT PROTECTIVE SYSTEM C YES 2 NO
SAFETY RELATED 2 YES C NO SECURITY SYSTEM C YES 2 NO

REMARK $ ritirl fMn|\ MY 05 41MntY Rt4.h (9.Cs[f it* & WT*'r*T rn-

1 IS THE ACTIVITY IDENTIFIED IN THE F S A A OR TECH SPEC? W YES U NO
Lpl T THE APPLICABLE SECTIONS REVIEWED. I4 MC;hAbl InuCl#S M/lCTructos, 4 MAP a6d

th%l b *I thu [ b u l.80h 10 \ d% dfd ri- i% cf't"TN 3(N/~ t7t h MtME HL nI i

. iden4ket o hwr & ix+w A r Md %r1. d & m er n& m t e n+= n a__s
~

6e Go yt eT'e Ao ra idtntrfed i A ME &c Ticvis t 4 9I 2. 9 . I 2.
/1 D-t ' A a , e (< er h ard fec a *~3r. LCn 4. IQ and ST S |tO fR& -

.

"
nnnt.mhik % M m i fn e A +Twcr svihrYic Is

i j #

2 DOES THE ACTIVITY REQUIRE THAT CHANGE (St BE MADE TO THE F S A R OR TECH SPEC? % YES C NO
) LIST SECTIONS TO BE CHANGED AND THE CHANGES TO BE MADE. NA ti thM 4 IT I A . 7 .}

I j|6kuld b6_CbDqt'd _(klCL* t n' 'Tli b Mci M M N' SV STTM - i/

Ala ND tirM% d M_. fddf f t f4 D Sh@_ U C_ h A te o | M Nr i b( r# t7/*/1k bCC I

et ttreMed mne W 2 . l Z11
- '' ' ''

j
<-

I - 3-
r

3 DETERMINE WHETHER OR NOT THE ACTIVITY INVOLVED IS AN UNREVIEWED SAFETY QUESTION UTILIZING THE
FOLLOWING GUIDELINES.

(A) HAS THE PROBABILITY OF OCCURRENCE OR THE CONSEQUENCES OF AN ACCIDENT OR MAI. FUNCTION
OF EQUIPVENT IMPORTANT TO CAFETY PREVIOUSLY EVALU ATED IN THE F S A R BEEN INCREASED 7
C YES % NO STATE BA$lS-

.

. - . _ _ - . __-. wM _ b_. $ s !. y5- _- .

__. . . _ _ _ _ _ _

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

__

- . _ _ _ _ _ _ . _ _ _ _ _ _ _ . . . . _ _ _ _ _ _ _

,

(81 HAS THE PO::SIBILITY OF AN ACCIDENT OR MALFUNCTION OF A DIFFERENT TN PE TH AN ANY EVALUAT ED '

PREVIOUSLY IN THE F S A R BEEN CAEATEO? 2 YES I NO STATE BASIS.

wr_pacp.m e i 11

|
-_ .. __ . ,

I

| (C) H AS THE MARGIN OF SAFETY. AS DEFINED IN THE BASIS FOR ANY TECHNICAL SPECIFICATION O'R IN THE |
F S A R BEEN REDUCEO? C YES kNO STATE BASIS. kp d hM d g r8 [O /TL '

kl.yIA kht._IiiCh h#M "
i )

.

__ _ _ _ _ . _. I

i

DCES THE ACTIVITY APPE AR TO. INVOLVE AN UNREVIEWED SAFETY CUESTION ] YES kNO | |
BE SAFETY SIGNIFICANT %YES U NO

N[Nv .. .~.. ,. M/I[-/ 58Y ~
* APPROVED . .n.., .....,< , . . . . , . 7 ,.yCHANGEi emFOUtefS UNLv 80 NOTICE

FORMfAl 372 32 3382 [
;

__ . _ _ _- -_ . . - - _ . _ _ - _ . . _ _ . _ _ - - - . _ _ . _ - . _ _ - . _ _ _ __ _ _ _ . _ . _ _ _ .
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re7uiad as a result cf the texsTp/lar?cn Oatt

of these. systeins .
7he h6/en fire euppressic|n syste<n was nct
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,i CN NW
d BY M.Lekr

| ' pAGE R - S3 A \

|,. <

CHECK 1.IST OF DESIGN VERIFICATION QUESTIONS

FOR DESIGN REVIEW ETH00,;
.j!

I YiS, NO,N/A

j (T()() 1. Were the inputs correctly selected and incorporated into design? '

j ([()() 2. Are assugtions necessary to perfom the design activity
-f adequately described and reasonable? Where necessary, are the
i assumptions identified for subsequent re-verifications when. .

the detailed design activities are completed?

h (d()() 3. Are the appropriate quality and quality assurance requirements
j specified? .

) ( ). 4. Are the applicable codes, standards and regulatory requirements
a including issue and addenda properly identified and are their

requirements for design met?
'

( )'( ) 5. Have applicable construction and operating experience been
considered?

( ),() 6. Have the. design interface requirements _been~ satisfied 17, _7

$ (d ) ( .)
~

7. Was an appropriate design method used?

( )() 8. Is the output reasonable compared to inputs?
. -.

(M )() 9. Are the specified parts, equipment, and processes suitable for
the required application?

.

(d )()1 10. Are the specified materials compatible with each other and the
3 design environmental conditions to which the material will be
j exposed?

j ( )() 11. Have adequate maintenance features and requirements been
specified? -

( )() 12. Are accessibility and other design provisions adequate for
perfomance of needed maintenance and repair?.

)() 13. Has adequate accessibility been provided to perfom the in-
', service it.spection expected to be required during the plant life?

( ) ( ) ([14 Has the desibnt personnel?
properly considered radiation exposure to the

public and p'
.

_

(' mar-)~~(~)'1&Are the acceptance criteria incorporated in the design documents
i 4 aj ( sufficient to allow verification that design requirements have,

,

i been satisfactorily accomplished?
:
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()()( 6. Have adequata pre-operational and subsequent periodic test |
requirements been appropria ely specified? I

( )() 17. Are adeouata handling, storage, cleaning and shipoing require-
ments specified?

(') ( ) ( 18. Are adequata identification requirements scocified?

()()( 19. Are requirements for record preparation review, approval,
ritention, etc., adequately specified?

Note: If the answer to any question is no, provide additional infcmation and
resciution below: -

.
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RESOLUTTON OF DESIGN DETTCIENCIES .

'

UNCOVERED DURING 1HE DESIGN VERIFICATTON PROCESS
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I File: 7511434
,

November 19, 1982

,I Mr. J.R. Reesy
-

'

Nuclear Design Department Manager -

Public Service Company of Colorado
5909 East 38th Avenue
Denver, Colorado 80207 y4

Dear Jack:-

j This letter contains the results of Proto-Power Corporation's )
fira protection review of the Fort St. Vrain Three Room Complex |a

Addition. This review was requested by telecon with PSC on
'

November'3, 1982. The review was performed in accordance with
4
j Branch Technical Position 9.5-1, Appendix A and lOCFR50, Appen-

j dix R as it applies to Fort St. Vrain.' The Fire Hazards Analy-
sis performed to evaluate compliance with regulatory require-
ments is included as Attachment A. The Three R:cm Complex Ad-

| dition meets the requirements of these documents excepc for two
j points: 1) separation of rednnAnnt cables; and 2) lack of emer-

gency lighting. -?

1
^l 1. Cables designated B1L1 and B2L2 serving inverter 1A

and 1B respectively are located in both the south
and ground floor room and the ground floor walkover'

room 101. This cable routing violates Section G of-

Appendix R to 10CFR50 which states "one train of sys--

i tems necessary to achieve and maintain hot shutdown
conditions from either the Control Room or the emer-

! ]; gency control station (s) is free of fire damage".
t i Furthermore, BTP 9.5-1, Appendix A-(Paragraph 3.4.1.a
! { in PSC's response to BTP 9.5-1) requires that re-
j dnnAmnt safety related systems be separated from

) eagh other so that both are not subject to da==<Je
from a single fire hazard. Based on the understand--

|, ing that, as a =4n4= =, inverter 1A or la is needed
for plant shutdown, Proto-Power finds the presence'

of both BlL1 and B2L2 cables serving inverter 1A and -

1B respectively in the same fire area to be in con-
flict with regulatory requirements. Appendix R to<

,

10CFR50 requires that redundant cables be protectedl'

j hy a combination of onu hour rated fire retardant

] (or barriers), and fire detection and suppression
system. To meet these requirements, Proto-Powero

4

;
e
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<1
I

{
suggests wrapping one of the eple systems with
a 1 hr. fire rated B&W Raowoolw blanket wrap

'

carrently being used by other utilities to meet
J

this requirement. To meet the suppression system
i requirement, it could be demonstrated analytically
1 that the in situ and transient combustibles in the

two fire areas are too samil (approximately 4 a
-

!minutes) to be a fire haward and therefore, don't
'j warrant a fixed fire suppression system.

~2.fFixedemergencylightingisnotcurrentlyprovided
'

' in the Three Room Complex Addition. BTP 9.5-1, !
,

App =ad4w A (Paragraph 3.4.5 in PSC's response to |
BTP 9.5-1) and App =ad4w R to 10CFR50 states that 1

fixed emergency lighting is vital to safe ' shut- J.
- I' down and emergency response in the event of a

)I fire. The absence of fixed emergency lighting
'

violates regulatory requirements. Proto-Power
suggests that fixed (battery pack) emergency-

.<

j lighting be provided for access and egress routes, to and from the rooms within the Three Room Com-
3 plex Addition. .

p

4 Three adE11+4a==1 points relating to fire protection are being
~ ~ ~ --

. ;

suggested for your consideration, but are not required by either',f BTP 9.5-1 or App =ad4v R to 10CFR50. -[
:'I m e 1C battery room exhcust fan should be provided- o

with loss-of-flow indication in the-Control Boom.
The fire hazards analysis assumes the fan is opera-.,

1 ting to ensure that H2 concentrations are meintained
below 24 (by volume).

l o Pressure relief venting should be considered in the
design of the Balon 1301 fire suppression systems
to prevent overpressurizing the room during system
discharge and, possibly destroying fire stops and,

,

I door frames.
1

,I o If redundant sets of safety related equipment are
:s planned for the south end ground floor room and
j mezzanine, consideration should be given at this

time for their separation which may include firea
;' barriers (walls) and the location of detectors,

i fire suppression (Halon 1301) system, and ventila-
-

i tion ducts.'

[ In addition, there is one item concerning <-hannel independence
that is an apparent conflict with yo6r-present PSAR commitments.!lp Attachment B outlines our concern on this item. While this item

1
i

B
*!

!!
n

[I . _ _ _ . _ _ _ _ _. _
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.4

l
l appears to be a departure from your FSAR comm.itments, it is ir.de-

-

Ifpendent from BTP 9.5-1, Apperrlir A or Appendix R to 10CP'R50.j
you agree with our conclusion on this matter we can recommend to,s you alternative ways of correcting this concern. ).

:
;

The above information contains the results of our review of the
Three Room Complex Addition to the requirements of BTP 9.5-1,

.) Appendix A and 10CFR50, App =aA4v R. If you have any questions,>

Please call me at (203) 446-9725.4
$

1 Shanly,
;

- fk f%'^

~4.A. Schaufler
H

Vice President

'

PDM:jan -
'

-

i Attachment
l
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oj - ATTACHMENT A _ _ _ . . ._ . _ .

i

' The Three. Room Complex Addition (3RCA) has 4 floors of rooms and
G a mezv=n4na over the northern portion of the ground floor. In
,| descending order, the floors contain a training room,- equipment

- and office rooms, a computer room, and a ground level battery room
'i and two converter rooms at Elev. 4791'0". The ground level rooms
'

including the mezzanine contain safety related equipment. The
. equipment room (El. 4824 '0") ~was analyzed as a safety related room
-| because it is . anticipated that safety related equipment may be in-
11 stalled in the future, but none has been designated at this time.
4 All other rooms are considered non-safety related equipment areas.
$ A two level walkover structure abuts the 3 RCA from the west wall.
3 The walkover floors access the ground level and computer rooms.

| The two walkover floors designated R101 and R102 contain safety
related cables and.. cable trays, however, no equipment is to be-

,
installed in the walkover structure. The rooms designated as

ii safety related fire areas therefore are the three rooms on the
'1 ground level, the two walkover rooms and the equipment room at

-j El. 4 824 ' 0". Each of these fire areas is enclosed by three hour
fire rated walls. 4

,

1 Access doors and emergency exits separating the bnilding's outer
j wall and internal fire walls are U.L. Class A fire rated steel
.i doors. Electrical cable in trays, risers, and conduit, and venti-
.l _ lation ducts that penetrate the floors and walls of fire areas

..
are equipped with fire stops and ventilation fire d====rs respec-

J tively.

4 When evaluating the effects of the design basis fire, consideration

] has been given to safety related equipment which, on the basis of
vertical, as well as horizontal proximity, could be involved in the'

,j fire. Similarly, any combustibles above or below the design basis,

fire area, and the effects of using hose water on safety related,

equipment in and below the design basis fire area, have also been
, considered.

c - nication during a fire situation is maintained primarily by
,

,i the station's public address (GAI-Tronic) system. The 3 RCA venti-
|1 lation system provides for the removal of smoke and corrosive gasses

1 during and following a fire situation. |
l.

'
IEmergency lighting, as required by 10CFR50, Appendix R, and

. BTP 9.5-1, is not incorpcrated in the design of the Three Room
Complex Addition, or the attached walkover structure. Appropriate

,t action as outlined in the attached letter should be taken to ensure
"

} ~| compliance with this guideline.

,

.

| :

r -1-
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:$ Ground Floor South, Includine Mezzanine - El. 4791'0" and El. 4500'0"~~~ ~~~

'j.

I Area Description .

!
Located on the ground level are safety related instrumentation

]j _ inverter 13, one 120 volt distribution panel, one 25 KVA backup
power transformer and associated cable and cable trays. Safety-

related cable trays, designated for bus two, loop two (B2L2)<

.

routing, are installed above the ground level section of this
1 fire area. The mezzanine contains no safety related equipment

,at this time. Safety related cable trayas, designated for bus*

one, loop one (BlL1) routing, are installed above the mezzanine.
As presently designed, the location of unprotected raceways, B1L1
and B2L2 in the same fire area, is a violation of 10CFR50,
Appendix R and BTP 9.5-1. Appropriate corrective action, as
outlined in the attached letter, abould be taken to ensure com-

.

Pliance with these guidelines.

i Fire Area Boundary

| -

The south and ground floor is open to the mezzanine which is over,

the north and ground floor and battery rooms. h is area is bounded': .

by three hour fire rated walls, that separate it from the north
ground floor room which contains the other raceways necessary for.

: safe shutdown and the 1C battery room.
;j

-
~

^

Fire Load,<

. .

,j The fire load in this area is very sman consisting of small quan-
,1 tities of electrical cable insulation and paper waste in trash 2

. containers. The calculated fire load for this area is 4320 Btu /ft'

'l (4 = 3-1/4 min.). These combustibles are not of sufficient quan-
tity to be considered a hazard to both of the safety related race-
ways that exist within this fire area.;

i

i Fire Protection Systems

Fire detection for this area is provided by an io'nization type
detector which alarms and annunciates in the Control Room. Primary

j' fire suppression is provided by portable dry chemical extinguishers.
'q Floor drains are not required as the floor mounted equipment is

elevated by three inch channel, which elevates the equipment above';
the potential water level.

Desian Basis Fire
|' The design basis fire assumes the complete combustion of paper -

,

waste in two fifty-five gallon drums and all the electrical cable
insulation. Ignition is dependent on a p ansient source. As a

! result of the low fire load (4320 Btu /ft ), the separation of-EEses .
and the ability to achieve safe shutdown with equipment located'ii~' "

,

another separated fire area, the design basis fire will not affect
4

the ability of the plant to achieve safe shutdown.

-

1

1 -2-

.

|
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; Ground Level North - Elev. 4791'0" i_ _ _ _ _

'
4

.

<

j Area Description

3 Located in the north ground level room are safety related instru-
*] ment inverters 1A and 1C, their associated distribution panels,
j backup power transformers, cable and cable trays. While this
j safety related equipment is redundant (for 2 out of 3 P.P.S.
( inputs) , only 3nverter 1A or la, which is in the south ground
*

floor room, is needed to obtain -safe shutdown. The cable trays
installed in this fire area are designated for 32L2 routing.

J Cabling for inverter 1C is run in conduit. j
., ,

'

Fire Area Boundary
i

The fire area consists of concrete walls and ceiling that havs '

,

; three hour fire ratings.
4

l Fire Load
'

a

f The fire load in this area is 5360 Btu /ft .(W 4 min.). It is
attributable to the small quantity of electrical cable insula-
tion and waste consisting of paper in trash containers.1

j .
d

] Fire Protection System

|
t Fire detection for- this area _ is provided by an ionization type

i detector which alarms and annunciates in the Control Room.
'

S , Primary fire suppression is provided by portable dry chemical
1 extinguishers. Floor drains are not required as the floor mounted

equipment is elevated by three Anch channel, which elevates the-

equipment above the potential water level.j
1
3 Design Basis Fire .

,

| The design basis fire assumes the complete combustion of the paper
| ; waste that could exist in two fifty-five gallon drums, and all the

electrical cable insulation within this fire area. Ignition is
j dependent on a transient source. As a result of the low fire load

2(5360 Btu /ft ) and the ability to achieve safe shutdown with;
equipment located in another separated fire area, the design basis,

fire will not affect the ability of the plant to achieve safe shut-
,

down..|;
I Battery Room - Ele. 4791'0"

'

I Area Description
,

,j The battery room contains safety related bettery 1C.
a

'

i
i

3 -3-
| |

1-
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! Fire Area
~

i The fire area is enclosed in three hour rated fire walls andj ceiling and utilizes Class A fire rated doors. There is an
t exhaust fan which vents the room atmosphere directly to the,

j outdoors. The exhaust fan duct is equipped with a three-hour
fire rated damper.

Fire Load
1

The fire load in this area consists of electrical cable insula-.

) tion, battery casing material, and loose paper in trash con-
tainers. The calculated fire load is 184,000 But/ft2 (2.3 hrs.).

Fire Protection Systems
'

,

Fire detection is provided by an ionization type ' detector which?

alarms and annunciates in the control Room. Primary fire sup- '
,

pression is provided by portable dry chemical extinguishers.
,

i

) . Design Basis Fire

1
The design basis fire assumes the complete combustion of the

] electrical cable insulation, battery casing material and paper
~

waste in two fifty gallon drums. Ignition is dependent on a
i transient source. Since the battery is the only redundant safety

related piece of equipment in this fire area and redunannt safety
'

related batteries are located in another separated fire area, thea

( design basis. fire will have no effect on the ability of the plant
i to achieve safe shu' h .
1
! Equipment Room - Elev. 4824 ' 0*

'i

Area Description

The equipment room is capable of con +=ining safety related equip-i

j ment but none has been designated as yet. Safety related cable
trays are designated for B2L2 service. The ceilings have non-
combustible one hour rated acoustical paneling suspended from<

them. The concrete walls have one hour fire rated non-combustible
drywall coverings.

,

Fire Area Boundary -

The fire area is enclosed in three hour rated fire walls and'
ceiling and Class A fire rated doors.

J .

3 Fire Load
C

2 -

The fire load in this area is 5280 Btu /ft gg .4 ,gy,). It is<

bared on electrical cable insulation and paper waste in trash con-
tainers.

,

:

1
4

j -4-

1
,- --

. . . . -

,

o
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i Fire Protection System - - - - - - - -

i
j Fire detection for this area is provided by an ionization type

detector which alarms and annunciates in the Control Room.
Primary fire suppression is provided by portable dry chemical<

; extinguishers. Floor drains are not required as the floor
; mounted equipment is elevated by three inch channel, which

elevates the equipment above the potential water level.8

Design Basis Fire
,

;

The design basis fire for this area assumes the total combustion.

| of the paper waste that could exist in two fifty-five gallon
j drums, and all electrical cable insulation in the fire area. ~

.i Ignition is dependent on a transient source. As a result of
2the low fire load (5280 Btu /ft ), and the absence of any safety:

J related equipment, the design basis fire will have no affect on
the ability of the plant to achieve safe shutdown.

'

,

, Walkover Room 101 - Elev. 4791'0" |
1 1< :

j . Area Description
,

) Room 101 contains safety related cable. routing BIL1 as well as
cable routed as 32L2 service. As presently designed, the loca-,

tion of unprotected raceways B1L1 and 32L2 in the same fire area
j is a violation of 10CFR50, Appenr1M R and BTP 9.5-1. Appropriate

corrective action as outlined in the attached letter should be
taken to ensure compliance with these guidelines.

,
. ,

j Fire Area _

| S e fire area is enclosed in three hour rated fire walls and
ceiling and utilizes Class A fire rated doors.

i Fire Load
?

n e fire load in this area is very small consisting of small quan-
tities of electrical cable insulation and paper waste in trash

) containers. He calculated fire load for this area is 10,400
'j Btn/ft2 (8 min.). n ese combustibles are not of sufficient quan-

#

tity to be a hazard to both of the safety related raceways that
exist within this fire area.t

l

Fire Protection System
,

'
Fire detection for this area is provided by an ionization type

f
.

detector which alarms and annunciates in the Control Room.-
Primary fire suppression is provided by portable, dry chemical
extinguishers.

I
4
I

}
.

6 M

$
|
| $
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'I Desien Basis Fire ,* " _ ' * * * ,
1

! The design basis ' fire assumes the complete combustion of paper |

| wasta contained in two fifty-five gallon drums, and all the
electrical cable insulation within this fire area. Ignition'

! is. dependent on a transient source. As a result of the low fire
2j load (10,400 Btu /ft ) , the design basis fire will not affect

4 the ability of the plant to achieve safe shutdown.
i

{ Walkover Room 102 - Elev. 4811'0",
e

S

l! Area Description
.i

l Room 102 contains safety related cable and cable trays routed as
.y B1L1.

,! Fire Area

The fire area is enclosed in three hour rated fire' walls and
-

3 ceiling and utilizes Class A fir.e rated doors.

d
Fire Load;

] The fire load is very ===17 in this area and consists'of small
-

f quantities of electrical cable insulation and paper waste in
trash containers. The calculated fire load for this area isi

j 9,600 Btu /ft2 (7 min.) .

J
> Fire Protection System
4
l Fire detection for this area is provided by an ionization type
3 detector which alarms and annunciates in the Control Room.
-}

Prima q fire suppression is provided by portable, dry chemical-

j extinguishers.
:
d Design Basis Fire'

1j The desigt, basis fire assumes complete combusiten of the paper
t waste contained in two fifty-five gallon drums, and all the
i electrical cable insulation contained in the fire area. Ignition

is dependent on a ansient source. As a result of the low firej
load (9,600 Btu /ftp) and the ability to achieve safe shutdown with?

T system cables located in another separated fire arte.t, the design
j basis fire will not affect 'the ability of the plant to achieve

safe. shutdown.
- i
! a

,

.

4

I

1
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j The current design of the Three# Room Complex Addition '(3RCA)4
,

appears to conflict with current (75AR commitments in the specific*
,. n
!.g area of the design for< independence of the three logic ehannels.

}t
' ~ The conflict centers on tihe ' ability of a single event (i.e., a

fire) to defeat the independenc'e'between the log.tc channels as-
sociated with Instrument Buses 1A and IC. Specifically, the'

3 problem is' the location of Inverter,1C &nd routing of cables
1 associated with Inverter IC in the same' fire area as Inverter
[ 1A and cables assoc, lated with inverter 1A.,

~
< . , ~.

1 Thas bases for our convern are the FSAR commitments outlined;,,

v p ,, below and as highlighted on the attached pagas. -

's . f . .

~ rr d*

Ir Compliance with Design criteric)?.0 (seea.
i Attachment B-1). -I ' '

,

. . .
- >,

1 ,

- ,c . s s

b. Compliance with Design,critatia 21.(s'as.

j
Attar hment B-2) . t 1i g , ,

: / ,,

1 c. Compliance with the Principles ed Desigt. *

outlined in.Section 7.1.1.2 (See Attach-'

'
ments B-3 and B-4). y< g. .

' i

j This apparent conflict is not'an area of non-compliance with

-]
BTP 9.5-1, Appendix A or Appendix R to 10CFR50 airca the re-

.

maining channel 1B can be utilized to achi' ave safe shutdown.
.i ,s g.,-,
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) . CRITERION 20: PROTECTIONSYSTEMSREDUNDANCYANDINDEPENDENCE(CatecoryB_},
i
1
j " Redundancy and independence designed into protection systems rhall
; be sufficient to assure that no single failure or removal from
j service of any component or channel of a system will result in loss

of the protection function. The redundancy provided shall include,-,

* as a minimia, two channels of protection for each protection function
; . to be served. Different principles shall be used where necessary to
j achteve true independence of redundant instrumentation components.*
,j DISCUSSION:

I On the basis of the following information, it is concluded that Criterion
j- 20 is satisfied.
:

I In general, three independent sensing circuits are provided for each plant'_
protective system input parameter. Exceptions for Loop Shutdown and,

Circulator trip exist as shown in Figures 7.1-1, 7.1-2, 7.1-3; however these,

>; do have two sensing circuits.

The basic logic system is two-out-of-three for the scram and steam / water
A dump circuitry. Independence between the three logic channels is maintained

up to the final output stage where tne two out of-three combination is made.
; This includes sucoly of cower from three indeoendent instrument oower sources.
- The loop snutcown and circulator trip circuitry utilizes cual output stages

arranged in a one-out-of-two configuration to ensure system reliability.
Either output is energized to actuate the final control element (s). (The i

.

output logic should not be confused with the input sensing channels which are
generally two-out of-three as previously stated.) (Section 7.1.2.1).

.

Since the basic logic is two out-of-three, or one cat of-two for loop
shutdown and circolator trip, it follows that the unsafe failure of either an
input sensing channel or an entire logic channel will not result in loss of ,

the protective function. - '

Features included in the design for independence are outlined in Section '

7.1.1.2.
,

e

4

e
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CRITERION 2 :J SINGLE FAILURE DEFINITION (Category B1
i _

j " Multiple failures resulting from a single event shall be treated as
! a single failure."
.

'

DISCUSSION:
.

On the basis of the following informt. tion, it is concluded that Criterion
21 is satisfied.-

3

Multifailure. ple failures resulting from a single event are treated; % as a single
Sinole events considered in the desian for indeoendence are outlinede

-in Section i'/.1.1.1. The. environmental conoitions for areas in tne fort St.'

: Vrain plant are given i Section 7.1.1.4.
! 7.l. l.2,
'. In addition the Proposed IEEE Guide to the Application of the Single

Failure Criterion to Nuclear Power Plant Protection Systems, Fifth Draft,~,

dated 9/30/68, has been used in the design of the Plant Protective System.

.
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i modules in the conducting or nonconducting mode, failure of poner supplies,
i blockage or. severance of process connections, and failures of transducers.
! The short circuits considered include those credible faults which affect.

i multiple components,'as may be illustrated by single inta connecting lines on
4 a schematic, and which may prevent system action. The easic logic system
1- employs 2 of 3 redundancy for the sensing channels. The scram control is
j designed using . hindrance logic, i.e., loss at power produces a scram. The
i accidental shutdown of both coolant loops must be avoided to provide the
.! necessary core cooling. The associated circuitry is therefore deenergized
1 during plant operation. Steam / water dump, loop isolation, and circulator trip .
; circuitry are therefore designed using transmission logic, i.e., circuits are

,

energized to produce protective action. Redundant output circuitry and final-

control elements are provided. i

i Ouality of Comoonents and Modules. The bulk of the electronics and
3 circuitry (excTuding preampliT1Trs when required) is located in the reactor
j plant protective system contro1 board. A high degree of quality is maintained i

j by rigid specifications and quality control. Components employed are of a |

'i high quality level and generally derated by at least 50%. Failure mode
'i analysis has been made on critical circuitry. Wherever possible previously

1
. ! uesign of new circuitry. Solid-state circuitry is employed in conjunction

sad circuitry, components, and modules have been employed minimizing the
i

] with relays, ui:ilizing the advantages of solid-state devices in low-level
: signal amplification and the advantages of relays for circuit isolation and
; . for handling power. The procurement of all major plant systems is from
j reliable suppliers having previous experience ia the design and construction
; of similar systems.
.

Channel Indeoendence. In designing for channel indeoendened single
j y events wnin are consioereo plausicia inciuce:

' 1. Shearing or blo'cking of process connections.,
,

j 2. Rise in temperature, pressure, or humidity in the sensor, signal
,- transmission, or readout area.

t

3. Vibration of process connections.
'

|

|' 4. Severance, crushing, or shorting of wiring paths.
i u

5. Fires in centrol areas.r
-,,

6. Missiles.,

7.' Module removal.,

.

.
.

: (
-
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|j 7.1-5 ;

I In the design of the instrument system, the following means are empicyed
i to achieve channel independence:
J.

.

1. The combining of redundant channels is made as close to the output4

;
portion of the systems as is practical. Hence, the use of the

,

j general logic scheme.

! 2. Channels are connected to the process system by physically separated
3 instrument connections.'

i
'l 3. Redundant sensors are physically separated. For example, the neutron
,! detectors and reactor pressure. sensors are mounted in separate walls
3

and PCRV penetrations spaced about the PCRY.

]'

4. Wiring or cabling between redundant sensor locations and control roomf or control panel and on the contro1 board are physically separated and
] _

mechanically protected whare required.
1

j 5. Redundant power supplies are used to supply the various channels so'

- that loss of a given power supply will not prevent system action or_
cause an unnecessary. protective action. .j

. . _ _

)
,

j - 6. Circuits are suitably fused and protected so that in the event cf
t single grounds- or shorts, the fault will be isolated and will not'

! feed back into the system.
,

1
,j 7. Circuits and components are used that, insofar as is practical, fail

1 in a safe direction.>

I
!J 8. Sensor, protective apparatus, and readout components are physically
| 1 located and protected to minimize possibility of accidental contact

| or damage. For example, the location of instruments within
penetrations in the PCRV provides a considerable degree of protection'

,j from physical damage. The scram and other redundant plant protective .

; system circuitry is located in separate vertical sections of
j contro1 board separated by physical and thermal barriers.

fI Ecuioment Qualification. Various functional ano calibrction tests have
! i been performed to ensure that the equipment is in conferrace with the

i specification. This testing included:
'? '

:! 1. Testing of ccmponents (such as plug-in assemblies).
?

2. Testing of assemblies (such as drawers or transmitters).
3

|

| 3. Point-to point continuity and insulation resistance of wiring. !*

i l
1 Accuracy drift tests on assemblies have been made. (

'

i
t

!.
|

. . .

. .
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PUBLIC SERVIC6 COMPANY OF COLORADO
' FORT ST. VRAIN NUCLEAR GENERATING STATION

" TCR / SCR PC/TR,

l N O. /N2
SAFETY EVALUATION PAGE 7

- CATE GORY - - ' -
.

*''

TYPE:

$CNOVERALL OCN Susu!TTAL OSETPOINT CHANGE REPORT OTEST REOuEST|

| OTEMPORARY CONFIGURATION REPORT OPROCEDURE CHANGE (FSAR) O OTHER
CLASSIFICATION: ARE THE SYSTEM (S) EQUIPMENT OR STRUCTURES INVOLVED, OR DOES THE ACTIVITY AFFECT:

CLASS I E YES O NO ENGINEERED SAFEGUARD D YES E NO
SAFE SHUTDOWN O YES E NO PLANT PROTECTIVE SYSTEM O YES S NO
SAFETY RELATED E YES O NO SECuRITv SYSTEu O YE ENO

TW ca) is soAe% Etated tL4. 40 cnW_reW ie- -ku, sede. 2duktlREMARKS ("r.kh "I'inD 4 M Dt. OdDNC.b b Uh Igd O M N % OYb'df
-

1 IS THE ACTIVITY IOENTIFIED IN THE F S A H OR TECH SPEC 7 Li YES & NO
LIST THE APPLICABy SECTIONS-REVIEWED. 9CSM IM le 4' l-(* #Inlal 4 O' I / M 2 I'-

R 7.r., 4.12. Ierle S yr_- <-esi% m M f)
(_ _ 4'e 10. / , 4e/0* 2 , d 10.8 . derd %,

2 DOES THh ACTIVITY REQUIRE THAT CHANGELS) BE MADE TO THE F S A R OR TECH SPEC 7 K YES DJOLIST SEPTIONS TO BE CHANGED AND THE CH.ANGES TO BE MADE. AY M CAMB/d h7A4 rd Tytt
Bui/Sn in evMikca . FTM vr% t.h <betL be tau &d 1e seRu+
4bo rQu aAbRu. OL.r- iMs kst s:xtikt a ill t w i,>< fsM >rula fe

-

WMu L;/d.w |D h roce -+kw r.all s'e arma.ordarfuL nke rf.t.r ,

O I i "r

3 DETERMINE WHETHER OR NOT THE ACTIVITY INVOLVCD IS AN t.'NREVIEWED SAFETY CUESTION UTILIZING THE
FOLLOWING GUIDELINCS.

(A) HAS THE PROBABILITY OF OCCURRENCE OR .*IE CONSEQUENCES OF AN ACCIDENT OR MALFUNCTION

OF EQUIPMENT IMPORTANT TO SAFETY PREVK USLY EVALUATED IN THE F $ A R BEEN INgREA{E ?g
i

O YES E NO STATE BASIS:"Tirit CM QAk nb.fi NI b tt | bkb (d kN
Cathe % so cfn a onA &lan 10 4M uhrha (4raa.kA ns <olda retn4ellsuK
,&nLe raa tH inik ru pHec+ k stuf %W && nie huh estMkd rW'
ne e-,eL ra ,,A currtA eu.A% eau &Vs.M4see -% d\mMib.,6
kr rsa ar % rumowuD nf e= nrL+ evalkn4cd 12-L %sM kdi a-t-
y . m utul 0 '

(B) HAS THE POSSIBILITY OF AN ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE THAN ANY EVALUATED
PREVIOUSLY IN THE F 5 4 R BEEN CREATED? O YES E NO STATE BASIS: 1U. CN b3 Ilf

eMrw rumbe a6# -Leht mwOh .~%o hwi onn M CO A+ ad_
; A+ .ts sk. 'a e_ #w earkA m orrwtu u .as enasukrw.w.ut1
J.L.k 6 '.sn e., u_ 4Y asa%. d- a aum e,u'a dat. 0

- -

7
--

(C) HAS THE MARGIN OF SAFETY, AS DEFINED IN THE B ASIS FOR ANY TECHNICA SPECIFl ATION IN THE
F O YES ENO STATE BASIS: b eNLtd,4 .3h h _ a * - Ih

| rdad ;S A R 8EEN REDUCED?RAL er h C ,< cemuh emawh e ac E lo adA 4t
-Ra4nre e ak cci- be_. (tdutui. %, rmams nJ sh4L% (MstA -(tv- -t e(Ut im t MrdciWed
knL <bi ~6,m emnm r&l esudw GtnaebkA kn3 mrf- % 'rduutf a.t H's~

m u h - w utbid F'

DOES *THE ACTIVITY APPEAR TO: INA/OLVE AN UNREVIEWED SAFETY QUESTION C YES % NOBE SAFETY $1 NIFICANT O YESbC m 4M 03 KNh hMd- 9- /3-Dsy
- 1 ... ..l 3.. I 1 p ,... i. m l

. APPROVED't -

'9 E QUt s t D Lv FOR CH ANGE NOTICE
P ORM I A) 37242 3392'
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Mechanical @O
ElectricalPUBLIC SERVICE COMPANY OF COLORADO ~t

: FORT ST. VRAIN NUCLEAR GENERATING STATION

|. NUCLEAR PROJECT DEPARTMENT Structural O
.

Safety Related g4

DESIGN INPUT REQUIREMENTS Non Safety Related Q
3

p Sheet | af I
;

|
,

.

j 1. Install Electrical portion of the Three Room Complex Addition
.

f
'

And Walkover Structure. -

2. Work to be completed in compliance with Specification 75-J-02

and 45-5-14.

i 3. Work to be completed in accordance with drawings;
;

. E-1945!'
: E-1946

~

; E-1947 >

; E-1948
E-1949-

i E-1950-

3 E-1951
: E-1952
i E-1953
| E-1954
!
! Fire Protection System shall be insta11ad per manufacturer's
| supplied drawings.

All other drawings shall be included in the Change Notice as
sketches.i

I 4. Relocate conduits, cables, grounding, etc., which will inhibit
8 the construction of the Three Room Complex Addition.
I

i 5. Justify cable tray and hanger details for safety related equipment.
'

.

~

i
,

,

i
.

t

b 9 Approved By: /s/ 1r

f(.//Prepared By: /s/
.A./DiteDate d'

-

.

T.
s

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

_. . . . . . . . . _
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REPLACE EMTiRE PAhE[ CN 19 f=Z S*

P 6 R Cfd-1962 I
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_

- FORM NO.372 30 2450

PUBLIC MVICE C(NPANY OF COLORADO
FORT ST. v.'aIN NUCLEAR GENERATING STATION

NUCLEAR PROJECT DEPARTMENT

SAFETY RELATED DESIGN ANALYSIS Electrical E
Sheet 1 of ni Mechanical O

Structural O -

I. Seisaric Analysts: !
.

For de.4ai\ed aco\ysis ok 4kt Seismic Resf*n54
Spch genuaked G.e 4kis b;\d% , see. Se.ls mic. B .. k
SZ Ta), 2. . Ati scAehy Re.\cac2 , cass 'I sp;pmen4
sha#\\ k e. des;3ad in acc.cdonce, w|41*., .&ke. Re.sponse
Sech.t

II. Stress Analysis:

For de.ka;\s at swss a m\y ,;,' ,,e ,4 ;,,;e g,,y

32 '4ak 4 AM the cw- <n.t s
unMnA Inser4 5 . see. 7.je. Bl. .,-
--

-

III. Piping / Hanger Anslysis:-
,

.

'

Cak\t T<ny w.e34- Analyr r is sk.., .% skets
35 4bem ~Br5 ed stb the. %Z.t A\\-.

sa g .c&s are des @ad in acc. edece w|A
hs:c R..V. 52 T

ca\culohlms k 9.
-

caue Grip pa3es St6A &~ s2i A .en

IV. Hydraulic /Pneunatic Analysis:

N/A
|

:

|

i

|

|
_ _ )

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - _ . . _ _ . .. _ - - _ _ _ _ . . _ - _



. . _ _ - . _ . _ _ .--- - __.___ ____ _-.__.;_..___
.-

.

.. ~.

PUBLIC SERVICE COMPANY OF COLORADO CN- MI,2 A
i FORT ST. VRAIN NUCLEAR GENERATING STATION BY %. bsl,

' SAFETY RELATED Nc'y*'^' ve'e cuJ 2 g34
.i - Reft.Ac.G EM t t e.f.

PMeE 96.W. col - \41.1 A: -= . m oes

1

:

8 V. TH5RMAL ANALYSIS
;

;} Al\ bes.k g m kh ky F k M % % E gw' age. h V (n. , er a ha 4 kure)
|

*

. have kun aci. 4ed 4.c .c esCaakd 4., != c, twt.,Wo . i. c .CS
i \.=J . See me k :c=\ CN-l%) 4.c WVAc. s.\ws.44..s .

.$

!
j VI. NUCLEAR ANALYSIS

! WA
i

-

i

k
*

i

.!
4

.

' .i VII. FIRE PROTECTION ANALYSIS
1 Ac ,g w Fw Pr.ks+w w., - h:tJ9 to , is a44.*WJg " T*S*' #38 "'" 8385-
|- kW. gc.v:Jes tisk escars 4 erseawl cle t et-;g e.4 res.;eeJ +.e e y s.;5ru 4w 3gwn , ..J 4.c $ 4.e; e.scage c.ubes 4<. N k 14:.,3. %e sysh c dsh .+) I,; ) ;.c ).st.c.& 4 g. 4: &o,e* f* * J tr %e skb'. bi+4eries . %;s LigLti 3 * == 4 = sy'

4. fsc. eest se +. STP.T,f.g ,
,t cakk wyr At be egred -!W a 1 k. , 4;re , 4.g i,g..u g % ,,. 4 m . ,,f,,.1 eeg.;een.w&s .

$
j Vill. ENVIRONMENTAL ANALYSIS
i e qJput ;-s&.w.4 << Jess eJ 4.- % 4y,,e 4 .~ie. e 4 ;5
| is g\=cca A.

.

I
s

IX. COMPATIBILITY OF MATERIALS, EQUIPMENT. AND PROCESSES

? s::,e te&ub sysk - is .t 4;d ! 4. Me E xtr A s 5.+. Ts.c7
Wa- tysk is c. y.kik\e 4 s4te im b%i .3 10 Ah sehr. ics,
l.ad ca.%ktes , t.4f. . :h W c paMLle 6,; 4 p\ g 9 ,, w s,

i

'l

5
.

i
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PROTO. POWER MANAGDIENT CORPORATION-

I wiscouomaccxmoac
i, onoren.connectrencesse

'! assameras

i
j File: 7511434

j November 19, 1982 ;

,I
Mr. J.R. Beesy.

j Nuclear Design Department Manager
4 Public Service Company of Colorado

5909 East 38th Avenue
Denver, Colorado 80207

'

'

'<

] Dear Jack:

This letter contains the results of Proto-Power Corporation's
fire protection review of the Fort St. Vrain Three Room Complex-

,1 Addition. This review was requested by telecon with PSC on
! November 3, 1982. The review was performed in accordance with
! Branch Technical Position 9.5-1, Appendix A and 10CF350, Appen-
| dix R as it applies to Fort St. Vrain. The Fire Bazards Analy-
j. sia performed to evaluate compliance with' regulatory require-*

maants is included as At+=r-h= ant A'. The Three Room Complex Ad-,:
'' . dition meets the requirements of these documents except for two

*

points: 1) separation of redundant cables; and 2) lack of emer-,

gency lighting.
,

'

iI 1. Cables designated 31L1 and B2L2 serving inverter 1A
.t and 1B respectively are located in both the south

' !' and ground floor room and the ground floor walkover
l room 101. This cable routing violates section G of'

,

!' Jr =~'ix R to 10CFR50 which states "one train of sys-
tems necessary to achieve and maintain het shutdown
conditions from either the Control Room or the emer-

'
gency control station (s) is free of fire damage".
Furtherem e, BTP 9.5-1, . App =="4 v A (Paragraph 3.4.1.a
in PSC's response to BTP 9.5-1) requires that re--

dundant safety related systeam be separated from
j each other so that both are not subject to damage

from a single fire hazard. Based on the understand-:

! ing that, as a =4n4===, inverter lA or la is needed
for plant shutdown, Proto-Power finds the presence.

of both B1L1 and 32L2 cables serving inverter lA and .

1B respectively in the same fire area to be in con-
*

>

i flict with regulatory requirements. Appendix R to ,

) 10CFR50 requires that redundant cables be protected
j* by a combination of one hour rated. fire retardant
i. (or barriers), and fire detection and suppression

system. To .seet these requirements, Proto-Power
{

.

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

-

_
. _

. . . - . _ . _ _ _ . . _ . . . .
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poses 3e0. 373 30 4480

'. ..Mr. J.R. Reesy -2- Novemoer 19, 1982; ,

,

i~ suggests wrapping one of the e le systems with
;$ a 1 hr. fire rated B&W Kaowoc blanket wrap 1:

'} currently being used by other u+'11 ties to meet )

'i this requi. ament. To meet the supprsssion system I

I requirement, it could be demonstrated analy+1c=11y !

: that the in situ and transient combustibles in the'

i! two fire areas are too small (approximately 4

|j minutes) to be a fire hazard and therefore, denit
warrant a fixed fire suppression system.

i
.

! 2. Fixed emergency lighting is not currently provided
in the Three Room complex Addition. BTP 9.5-1,

. Ard4* A (Paragraph 3.4.5 in PSC's response. to
;i BTP 9.5-1) and App =ad4- R to 10CFR$0 states that
j fixed emergency lighting is vital to safe shut-|

|
down and emergency response in the event of a *

fi fire. The absence of fixed emergency lighting*

! ,
violates regulatory requirements. Proto-Poweri

suggests that fixed (battery pack) emergency
lighting be provided for access and egress routes'

.

to and from the rooms within the Three Ecom Com-
;[ plex Addition. -

,

:4 .

points relating to fire protection are being
- - 1

Three additian=1
; *j suggested for your consideration, but are not required by either:

! ETF 9.5-1 or Appendix R to 10CFR50.
~( .

|i o The 1C-battery room eshaust fan should be provided
with loss-of-flow indication in the Control Room.

;|! The fire hazards analysis assumes the fan is opera-| .

|| ting to ensure that E2 concentrations are maintained
jj below 2% (by volume) .

4
*

1

!I o Pressure relief venting should be considered in the
design of the Halon 1301 fire suppression systemst

'! to prevent overpressurizing the room during system
| discharge and, possibly de. W ing fire stops and

't door frames.
.

t- o If redundant sets of safety related equipment are

j planned for the south end gro".nd floor zoom and
mesmanine, consideration should be given at this.

time for their-separation which may include fire ;.

barriers (walls) and the location of detectors,.

fire suppression (Halon 1301) system, and ventilm- ,

tion ducts.

iIn addition, there is one item conc =Mng <-hannel independence
that is an apparent conflict with your present FSAR commitments.
Attachment 3 outlines our concern on this ' item. While " s item

|
~

.

'
,

i

m.. __. .._...m_..._... . . .
, __
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Mr. J.R. Reesy -3- Never.ber 19, 1982
~

1

I

.!. -e frca your TSAR ccumit:ments, it is inde-appears to be a depa.%.'j pendent frcm BTP 9.5-1, Appendix A c Appendix R to 10CFR50. If
( --+-- d to
j you agree with cur ccnclusion on this 2.atter we can :=._-
1 you alternative ways of correcting this concern.
'

The above information con *h the results of our review cf the( TtL~.ee Boom Complex Addition to the requirements of BTP 9.5-1,a
4 Ap = div A and ICCFR50, Ap-adiv R. If you have any questions,

please call me at (203) 446-9725.
..

Sincerely,
.]

A Zd b,&
4 R.A. Schaufler

Vice Pres.8. dent'

f PDItsjun .
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.,
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.' ATTACF. MENT A
'

J
.

t
-4

1

4~ The Three R em Ccmplex Addition (3RCA) has 4 ficers of rooms and
i a =ezzanine over the northern peruien cf the ground ficer. In
] descending order, the floors contain a training room, equipment
; and office rooms, a ecmputer room,'and a ground level battery room
j and two converter rooms at Elev. 4791'0". The ground level rooms
i including the mezzanine contain safety related equipment. The
i equipment room (El. 4824 '0") was analyzed as a safety related room
8 because it is. anticipated that safety related equipment may be in-
; stalled in the future, but nona has been designated at this time.
] All other rooms are considered non-safety related equipment areas.
i A two level walkover structure abuts the 3 RCA from the west wall.
| The walkover floors access the ground level and computes rooms.
] The two walkover floors designated R101 and R102 contai22 safety
; related cables and cable trays, however, no equipment is to be
t installed in the walkover s*mura. The rooms designated as
j safety related fire areas therefore are the three rooms on the
! g=cund level, the two walkover rooms and the equipment room at
'

El. 4824'0". Each of these fire areas is enclosed by three hour
fire rated walls.

.
,

; Access doors and emergency exits separating the b"41d4 ig's outer
: wall and internal fire walls are U.L. Class A fire rated steel
. _._ _ ___ T.. doors. . Electrical cable in trays, risers, and conduit, and venti-.

lation ducts that penetrate the floors and walls of fire areas
are equipped with fire stops and ventilation fire dampers respec-
tively.

.

- When evaluating the effects of the design basis fire, consideration
has been given to safety related equipment which, on the basis of
vertical, as well as horizontr1. proximity, could be involved in the
fire. Similarly, any combustales above or below the design basis -

fire area, and the effects of using hose water on safety related
equipment in and below the design basis fire area, have also been
considered.

Co--m4 cation during a fire siturtion is =htained primrily by
the station's public address (GAI-Tronic) system. The 3 RCA venti-
lation system provides for the removal of smoke and corrosive gasses
during and following a fire situation.

Emergency lighting, as required by 10CFR50, Appendix R, and '

BTP 9.5-1, is not incorporated in the design of the Three Room f

complex Addition, or the attached walkover structure. Appropriate ,

actice as outlined in the attached letter should be taken to ensure ,

,
complisnee with this guideline. t

;

I.

L

.

'

-1-
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' Ground Floor South, Includine Me::anine - El. 4791'0" and El. 4800'0"

"| Ares rescri=tice .

I e

1 Located on the ground level are safety related instrumentation
inverter 13, one 120 volt distribution panel, ene 25 KVA backup'

! power transformer and associated cable and cable trays. Safety
related cable trays, designated for bus two, loop two (32L2)
routing, are installed above the ground level section of this

,

1 The mezzanine con n49m no safety related equipmentefire area.-
< at this time. Safety related cable trays, designated for bus
8 ene, loop one (BIL1) routing, are installed above the mezzanine.
! As prosantly designed, the location of unprotected racevays, BlL1
{

and B2L2 in the same fire area, is a violation of 10CTR50,
4 Appendix R and BTP 9.5-1. Appropriate corrective action, as

outlined in the attached letter, should be taken to ensure com-d

f pliance with thes,a guidelines.

| Fire Area Boundary
ij The south end ground floor is open te' the mezzanine which is over
j the north end g cund floor and battery rooms. This area is bounded

.

by three hour fire rated walls, that separate it from the rorth; ground floor room which contains the other raceways necessary for:
I safe shutdown and the 1C battery room.
!

) Fire Load
*

1 -

1

4 The fire load in thir; area is very small consisting of small quan-

j tities of electrical cable insulation and paper waste in trash 2
containers. The ca.1.culated fire load for thin area is 4320 Btu /ft
( C= 3-1/4 min.). 'tese combustibles are not of sufficient quan-.

tity to be ccusidered a hazard to both of the safety related race-
J

ways that exist within this fire area.

} Fire Protection Systems

|. Fire detection for this area is provided by an io'nization type
, detector which alarms; and annunciates in the Control Room. Primaryi

fire suppression is .'provided by portable dry chemical extinguishers.i

|
Floor drains are not required as the floor mounted equipment is

t elevated by three inch channel, which elevates the equipment above
i the potential water level.

r Desien Easis Fire -

t ~

; j The design basis fire assumes the complete combustion of paper
waste in cwo fifty-five gallon drums and all the electrical enble

;

insulation. Ignition is dependent on a pansient source. As a
.

result of the low fire load (4320 Btu /ft ), the separation of buses
and the ability to achieve safe shutdown with equipment located ini

another separated fire area, the design basis fire w:lli not affect'

|

}
the ability of the plant to achieve safe shutdown.

-

:
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Ground Le rel North - Elev. 4791'0" -

:

f Area ::escription
.

_

j Located in the north ground level room are safety related instru-
ment inverters 1A and 1C, their associated distribution panels,ig

I backup power transformers, cable and cable trays. While this
,

F ! safety related equipment is redundant (for 2 out of 3 P.P.S.
.{ inputs), only inverter lA or 13, which is in the south ground'

j floor room, is needed to obtain safe shutdown. W e cable trays

E j installed in this fire area are designated for 32L2 routing.
Cabling for inverter 1C is run in conduit.7 :

-
_

E Fire Area Boundary'

}' Se fire area consists of concrete wans and cahg that have
a

:

I three hour fire ratings.
'

:
*t

I I Fire Load
}

f h e fire load in this area is 5360 Etu/ft2 (SW 4 min. ) . It is
.

/
_

attributable to the small quantity of electrical cable insula-E 4

L [ tien and waste consisting of paper in trash containers.
,

[ Fire Protection Svstem

I' Fire detection for this area is provided by an ionization type*

'detactor which alarms and annunciates in the Control Room.
t Primary fire suppression is provided by portable dry chemical*

[ extinguishers. Floor drains are not required as the floor mounted,
i equipment is elevated by three inch r-hannel, which elevates the *

,

g_ j. equipment above the potential water level.
!-

j Desien Basis FireE
'

1

7 i The design basis fire assumes tha complete combustion of the paper
[ t waste that could exist in two fifty-five gallon drums, and all the

ji electrical cable insulation within this fire area. Ignition is**
:. T. dependent on a transient source. As a result of the icw fire load

2
.

(5360 Btu /ft ) and the ability to achieve safe shutdown with
b equip ==nt located in another separated fire area, the design basis

-

j fire will not affect the ability of the plant to achieve safe shut-
! down.=

i
'

E l' Batterv Room - Ele. 4791'0"

.
Area Description ,

i.

4
he battery rcom contains safety related bettery 1C.

*
t

- 5
4 .

. !
.
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Fire Area3

2 e fire area is enclosed in three hour rated fire walls and
1 ceiling and utii.izes Class A fire rated doors. 2 ere is an
; exhaust fan which vents the room at:msphere directly to the
1 outdoors. Se exhaust fan duct is equipped with a three-hour
j fire rated damper.
1

3 Fire Load
J

2e fire load in this azea consists of electrical cable insula-
tion, hattery casing material, and loose paper in trgish con->

,

tainers. Se calculated fire load is 184,000 But/ft' (2.3 hrs.).4

/

i Fire Protection Systems
'

, f

Fire detectice is provided by an ionization type detector which<

alarms and anrunciates in the Courol Room. Primary fire sup-
pression 1s provided by portable dry chemical extisguishers.

3

.

1 Design Basis Fire
,

; 2e design basis fire assmnas the complete combustion of the
'

electrical cable insulation, battery casing material and . paper i

waste in two fifty gallon drums.- Ignition is dependent on a
transient source O in e-related piece of equipmen_the battery is the only redundant safetyj : _

t in' this' fire area and redundant safety
F related batteries are located in another separated fire area, the

.

j design basis fire will have no effect on the ability of the plant

k
to achieve saf,e shutdown.<

j Equipment Room - Elev. 482b O"
,

j[t Area Description
a

'| 2e equipment room is capable of containing safety wlated equip-
ment but none has been designated as yet. Safety related cable,

i- trays are designated for B2L2 service. S e ceilings have non+
!- combusti|.ne one hour rated acoustical paneling suspended from
8 them. De concrete walls have one hour fire rated non-combustible

,j drywall coverings.
,.

| ! Fire Area Boundary

l-
he fire area is enclosed is three hour rated fire walls and,

.

;, ceil 3ng and Clace A fire rated doors.
: .

f. Fire Load

' E, h e fire load in this area is $280 stu/ft2 (2f 4 min.) . It is
j' based on alectrical cable insulation and paper waste in trash con-

tainars.
,

:
i;

.

4 -

.'
;
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__

! Tire Protection System ----- L
6

' .

Fire detection for _his area is p=cvided by an icni:atien type
_

detecter which alar =s and annunciates in the Contrcl Rccm. F
J Primary fire suppressien is p=cvided by portable dry chemical '

' -

extinguisners. F1cor drai=s are not required as the ficer'
=cunted equipment is elevated by three inch channel, which -

elevates the equipment above the potential water level.

t Desien Basis Fire i
! -

~

The design basis fire for this area assumes the total ccmbustion f-cf the paper waste that could exist in two fifty-five gallen >-

drums, and all electrical cable insulation in the '4M area. -

? Ignition is dependent on a transient source. As a result of _

the icw fire lead (5280 stu/ft ), and the absence of.any safety :2:

related equipment, the design basis fire will have no affect on
.

<

the ability of the plant to achieve safe shutdown. P
'

i
Walkover Room 101 - Eles. 4791'0" b

<
-

<

. Area Description 7
'

-

.j
., -

i
ei Room 101 contains safety related cable routing BIL1 as well as y

{ cable routed as B2L2 service. As presently designed, the loca- -

! tion of unprotected raceways BlL1 and B2L2 in the same fire area ='

' ;- is a violation of 10CTR50, Appendix * R and BTP 9.5-1. Appropriate i
i corrective action as outlined in the attached letter should be fp taken to ensure compliance with these guidelines. E
i -

ti Fire Area E
V

j The fire area ir enclose in three hcur rated fire walls and -

! ceiling and utilizes Class A fire rated doces. E
<

Fire Lead
_

'_.

i -

| The fire lead in this area is very small consisting of small quan- -
-

: tities of electrical cable insulation and paper waste in trash EP containers. D e calculated fire lead for this area is 10,400 eEtu/ft2 (8 min.). These combustibles are not of sufficient sp2an- E-

j. tity to be a hazard to both of the safety related raceways that i
exist within this 84-e area. ri i
Fire Protection Svstem -

,. p

Fire detection for this area is provided by an ionization typa -

detector which =1 == and annunciates in the Centrol Room. ,

-

Pri: nary fire suppression is provided by portable, dry chemical i
|| extinguishers.

,

. "'
*
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Oesice Basis Fire
,

| "he design basis fire assumes the complete combustion of paper
,

waste contained in two fifty-five gallen drums, and all the'

electrical cable insulation within this fire area. Ignition
is dependenu on a tgansient scures. As a result of the low fire
load (10,400 Btu /ftZ) , the design basis fire will not affect
the ability of the plant to achieve safe shutdown.

1 Walkover Room 102 Ziev. 4811'0"
! .

.) Area Description
,

l Room 102 contains safety related cable and cable trays routed as
,- Bill.

'
-

Fire Area.,

The fire area is enclosed in tarse bour rated fire walls and

4
ceiling and utilizes Class A fire rated doors.

:
Fire Load

,

j The fire load is very ==n in this area and consists 'of saml1
'j quantities of electrical cable insulation and paper waste in

1 trash containers. The calculated fire load for this a=ea is
.'; 9,600 Etu/ft1 (7 min.) . -

'I
j Fire Protection System -

Fire detection for this area is provided by an ie=4== tion type
2 detector which =1 === and annunciates in the Control acom.
1 Prim ry fire suppression is provided by portable, dry ch==4c=1
I extinguishers.

Design Pasis Fire
,

i .

j 1he design basis fire assumes complete combusiton of the paper
3 waste contained in two fifty-five gallon drums, and all the
i electrical cable insulation contained in the fire area. Ignition

is dependent on a p)ansient source. As a result of the low fire'-

load (9,600 Btu /ft and the ability to achieve safe shutdown withi
j system cables located in another separated fire area, the design
; basis fire will not affect the ability of the plant to achieve

safe shutdown.,

,.
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1 A m CEMINT B
.

J:

! j
1 "'ha current design of the Three Room Cor: plex Addition (3RCA). .4

-| appears to conflict with current FSAR commitments in the specific
area of the design for independence of the three logic channels.,
The conflict centers on the ability of a single event (i.e., a<

:I fire) to defeat the independence between the logic channels as-
I sociated with Instrument Buses 1A and IC. Specifically, the
j problem is the location of Inverter IC and routing of cables

associated with Inverter 1C in the same fire area as Inverter
1A and cables associated with Inverter 1A.

-
.

*

21e bases for our convern are the FSAK commitments outlineEL
below and as highlighted on the attached pages.

,

<

! a. Compliance with D4 sign Criteria 20 (See:
'

i Attachment B-1). .-

h. Compliance with Design Criteria 21 (See
Attar-hment B-2) .

I

| c. Compliance with the 7:inciples of Design
; outlined in Section 7.1.1.2 (See Attach- .

monts B-3 and B-4) .

' 4
; i This apparent conflict is not an area of non-conpliance with
: 1 BTP 9.5-1, Appendix A or Appendix R to 10CFR50 since the re-
} maining t-hs.nnel la can be utilized to achieve safe shutdown.
;
|
4

' |
I
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'FIAA UF"JTE
C.20-1,

i

CRITERICN 20: .cRCTECTICN SYSTEMS REDUNDANCY AND INDEFENDENCE (C4:acerv 31

" Redundancy and indecendence designed into pectacticn systems shall
be sufficient to assure thac no single failure or remeval frem
service of any ecmcenent er channel of a system will result in icss
of the protecticn function. The redundancy provided shall include,-
as a minimum, two ch4nnels of protection fer each protecticn functicn
to be served. Different principles shall be used where necessary to
achteve true independence of redundant instrumentaticn compenents."

OISCUSSICN:

Cn the basis of the felicwing information, it is cencluded that Criterien
20 is satisfied.

In general, three independent sensing circuits are provided fer each plant
protective system input parameter. Exceoticns fcr Lcep Shutdewn and
Circulater trip exist as shewn in Figures 7.1-1, 7.1-2, 7.1-3; hcwever these
do have two sensing circuits.

The basic icgic system is two-cut-of-three for the scram and steam / water
dump circuitry. Independence between the three icgic channels is maintained'

' up to the final cutput stage where the two-cut-of-three ccmbinatica is made.
This includes suceiv ef cower frem three indecendent inst u=ent cewer scurces.
ine icco snutccwn anc circulater trip circuitry utill:es cuai cutout s ages
arranged in a ene-cut-of-two configuratien to ensure system reliability.
Either cutput is energized to actuate the final control element (s). (The
rut ut icgic should not be confused with the incut sensing channels which are
generally two-cut-of-three as previcusly stated.) (Section 7.1.2.1) .

Since the basic legic is two-cut-of-three, or ene-cut-of-two fer ice;
shutdcwn and circulater trip, it follows that the unsafe failure cf either an
input sensing channel cr an entire logic channel will not result in less of
the protective function.

Features included in the design fer independence are cutlined in Sectica*

7.1.1.2.

.

.

.
O
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CRITERICN 21: SINGt.E FAIUJRE DEFINITICN (Cataccry 5},

"Multicle failures resulting frc:n a single event shall be trsatad as

a single failors.*

OISC'JSSICN:

On the basis of the fcilewing infer:sation, it is cencluded that Critarica
21 is satisfied.--

as a singleMultiple failures resulting frem a single event are treated-m
r failure. Sincie events censidered in the desien fee indecendence are cuttined

in Sectien C7.1.1.1. ine environmental conci:1cns rce areas in :na Fert 5c.
Vrain plant are given in Section 7.1.1.4.

7. l. l.2.
In addition the Prc;:csed IEEE Guide to the Applicatien of the Single

Failure Critarien to Nuclear Pcwer Plant Protectica Systams, Fif th Oraft,
dated 9/30/68, has been used in the design of the Plant Frctective Systam.

.
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7.1-5

medules in the c:nducting =r ncnc:nducting mcde, failure cf cwer su:clies,
blockage cr severance of :r cess c:nnec:icas, and failures of transcucers.
The short circui:s c:nsidered. include these credible faults wnich affect
multiple c:=penents, as may be illustrated by single inter::nnecting lines en
a schematic, and which may prevent systam actica. The basic legic systam
employs 2 cf 3 redundancy f r tne sensing channels. The scram ::ntr:1 isdesigned using hindrance icgic, i.e., less of ; wer ; reduces a scram. Theac:icantal shutdewn of both c:clant lac =s mus be avcided to pr:vida the
necessary care cooling. The associated c a suitry is therefere deenergi:ed
during plant operation. Steam / water dump,1cca isolatien, and circulater trip
circuitry are therefore designed using transmission icgic, i.e., circuits are '

energi:ed to pecduce protective action. Redundant output circuitry and final *

c:ntrol elements are previded.

Cuality of Comconents and Mcdules The bulk of the electrcnics and :circuitry (excTuding preampliTGrs wnen re., quired) is located in the reactor t

,

*

plant protective system centralbaard. A high degree of quality is maintained '

by rigid specifie:tions and quality centrol. Ccmponents employed are of a ,

high quality level and generally derated by at least 5C%. Failure mede .

analysis has 'een made en critical circuitry. Wherever pessible previouslyc
<

used circuitry, components, and modules have been empicyed minimi:ing the! design of new circuitry. Solid state :ircuitry is empicyed in conjunction *

wi th relays, utilizing the advantages of solid-state devices in icw-level
;signal acclification and the advantages of r.elays fer circuit isclstion andfor handling pcwer. The precurement of all major plant systems is fr:m i
e.

reliable suppliers having previous experi6 nee in the design and c:nstructicaof similar systems. ,

'..
Channel Indecendence. In desienine fer channel indecendence.lsingle||swg events naien are consicerec ::ausicia inciuce:

1. Shearing or biccking cf pr: cess c:nnecticns.

2. Rise in temperature, pressure, er humidity in the senser, signaltransmission, er readout area.

3. Vibration of prccess connections.,

,

-

4. Severance, crushing, er sherting of wiring paths.
,-

. .

,- :. .-ires in control areas.

6. Missiles.
i

7 Module removal.
.

(.
,

.
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are em::leyedIn the design of the instr =ent system, the fellcwing means
:= achieve channel inde:encence:

1. The c:mbining of reduncant channels is mace as ciese to the cut:u:
pertien =f the systems as is practical . hence, the use of -he
general logic scheme.

2. Channels are connected to the precess system by physically se::arated
instrument c:nnecticas.

3. Redundant sensors are physically separated. Fcr example, the neutr:n
detectors and reactor pressure senscrs are scunted in separata wells
and PCRV penetratiens spaced abcut the PCRV.

4. Wiring or cabling between redundant senser 1ccatiens and c:ntrol r:c=
or c:ntrol panel and on the c:ntr:lbeard are physically separated and
mechanically protected where required.

5. Redundant power supplies are used to su: ply the various channels so
> that loss of a given power supsly will not prevent systam action :r

.

cause an unneesssary protective action. .

i

6. Circuits are suitably fused and pr:tected so that in the event of
single grounds or shorts, the fault will be isciated and will net
feed back into the system.

7. Circuits and c:meonents are used that, insofar as is :ractical, fail
in a safe direction.'

8. Sensor, protective a=::aratus, and read ut c:m=enants are physically
located and protected to minimi:e pessibility of a ..idental c:ntact
or damage. Fr examcle, the 1ccatien of instruments within
penetrations in the FCRV provides a c:nsiderable dsgese of protection

l fr a physical damage. The sc ars and other redundant clant arctactive
system circuitry is located in separate vertical sections of
centrolhoard separated by physical and thermal barriers.

Ecuiement Qualification. Varicus functicnal and calibratien tasts have
been performac to ensure that the equip =1nt is in c:nfermance with the
scocification. This testing included:

1. Testing of ccmcenents (such as plug-in assemblies).
-

2. Testing of assamblies (such as drawers er transmitters).

3. ?cint-t: point centinuity and insulatien resistance af wiring.

Ac:uracy. drift tests en assem= lies have been made. (t
'
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~
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pregramforstaticana s
and design of dam spillway g. /, s -
tainter gates.We made jfG" Q,,m
analysesthatledto Mg .Cgi+T gerapidandaccurate

..--

1weight-savingsofseveral gJ c

"
hundred pounds per Date. :

'
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and that resultedin a
?mW '

reallacreasaintheservice i
Bfe of the operating i
equipmentforthe bases." ; y_g-~ x

2:m _ _

What GTICES STRUDL* is sennel, while generating less cestty. mere reliable
design results

GTICES STRUCL (Georgia institute of TechncIcgy
Integrated Civil Engineenng System Structural GTICES STRUDL Capabilities
Cesien Language). is an advanced system for analysis
and & sign cf simple, complex, and one-of-a-kind = Structural analysis. (2D. 3D. finite element)
structures. It allows the engineer to sc acify a structural e Steel member selection. (AISC specifications)
problem, perform a vanety of analyses. reduce and * Cynamic analysis. (natural frecuency response
combine results and cutput printed or graphic scectrum, time history)
information. s Buckling analysis
GTICES STRUCL provides a highly ecst effective * Gecmetric non-linear analysis fer frames
means for analyzing and designing framed structures a Problem size independent
and performing finite element analysis cf plates,
shells, and cther centinuous structures. The system GTICES STRUDL is easy to use
isc previces aut0matic structural tccciogy genera- a Command structured incuttion and the processing of Jcint releases and ,g

tn es. elastic supports, and a variety cf
,

a Automatic cerr.putaticn of structural weignt
GTICES STRUCL also cffers a finate element diction- = Autematic generation of structural tesclegy
ary, a library cf high cuality prepr'etary elements . s Ncndestructive SAVE/ RESTCRE cacac. Sties
which represent a maior improvement over ccmpeti- a Cata base management features that work*

sive versions cf STRUCL = Extensive errer checxing cacabilities
STRUCL is ene of the mest widely used and acclied
engineenng software packages in the field, and GTICES STRUDL is used by
GTICES STRUCL as effered by BCS. is the mest e Architectural,engineenng firms
effic:ent and ecst-effective version available. ,g

| What GTICES STRUDL does = Manufactunng ecmpanies
* ConstnJction and fabrication industries

| a Prevides a hignly user criented. ccmprenensive, a Research and ceveicement facilities
state-of-the-art. and integrated general purcose a Universitiet arc ecucational centers
structural analysis and design informaticn process- a Pm W Mk Witining system fcr cractical engineenng use a Mil tary and gevemment agencies

e Provides mcre cest effective utilization of structural
engineenng ccmputer time and eng:neenng per-

.

a
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GT'CES STR UCL is a cracccal. tctaily user'enented system
fer the analysis anc cesign Of simc!e. cemetex. anc cne-
cf-a-icnc structures. Cut;:ut for the stiffness analysis cen-
sists. in cart, cf a taculaticn cf disciacement values at each
icint for eacn accliec Icading cencition. STRUCL then
setects memcers in ccm;:liance with AlSC steel design
ecces. (1969 cece snown.1978 cece available)
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, The Engineer's Computer Service Company
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| Cemeany. is wett ecuicced te meet your engmeering/
sc:entific neecs. Via the natienwice BCS ccmmunicat: ens<

! norm:rk you can access cur three MAINSTREAM titre-
snanng sersices ferintegr ated interaceve anc batch creces-
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CHECX LIST OF DESIGN VERIFICATION QUESTIONS
-~~ ---~ -

FOR DESIGN REVIEW METHOD
.

YES go, N/A

p(, ( ) ( ) 1. Were the- inputs correctly selected and incorporated into design?

()d()() 2. Are assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are the
assumptions identified for subsequent re-verifications when
the detailed design activities are completed?

()() ( ) ( ) 3. Are the appropriate quality and quality assurance requirements,
.

specified?

(() ( ) ( ) 4. Are the applicable codes, standards and regulatory requirements
including issue and addenda properly identified ar.d are their
reqsirements for design met?

(k) ( ) ( ) 5. Have applicable construction and operating. experience been
considered? -

(Y) ( ) ( ) 6. Have the design interface requirements been satisfied?

(>()()() 7. Was an appropriate design method used?

K()() 8. Is the output reasonable compared to inputs?

N()() 9. Are the specified parts, equipment, and processes suitable for
the required application?

()O ( ) ( ) 10. Are the specified materials compatible wit'i each other and the
design environmental conditions to which tne material will be
exposed?

j

( ) ( ) Qd li. Have adequate maintenance features and requirements secn
' specified?

(yd()() 12. Are accessibility and other design provisions adequate for
perfomance of needed maintenance and repair?

%()() 13. Has adequate accessibility been provided to perform the in-
service inspection expected to be required during the plant life?

( ) ( ) 0<) 14. Has the design property considered radiation exposure to the
pubTic and plant personnel?

.f) ( ) ( ) 15. Are the acceptance criteria incorporated in the design documents
sufficient to allow verification that design requirements have
been satisfactorily acecmplished?

_ . . __ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ ___ .__ _
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CHECX LIST OF OESIGN VERIFICATION QUESTI0E - Cont'd.

YES NO N/A

()()p) 16. Have adequate pre-operational and subsequent periodic test-requirements been appropriately specified?

M)()() 17. Are adequata handling, storage, cleaning and shipping require-
ments specified?

(%)()() 18. Are adequate identification requirements specified7

ft)()() 19. Are requirements for record preparation review, approval,
retention, etc., adequately specified?

,

Note: If the answer to any question is no, provide additional information and
resolution below:

,

RESOLUTION'0F'OESIGN'OEFICIENCIES .

UNCOVERED 00 RING THE DESIGN VERIFICATION PROCESS

h . m[4~
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CHECK LIST OF DESIGN VERIFICATION QUESTIONS PAGE Ddl
FOR DESIGN REVIEW METHOD _

Forrn 344.22 4o95

YES NO N/A

IO O 1. Were the inputs correctly selected and incorporated into design?

2O O 2. Are assumptions necessary to perform the design activity adequately described and reasonable? Where
necessary, are the assumptions identified for subsequent re-verifications when the detailed design activities
are complated?

FO O 3. Are the appropriate quality and quality assurancs requirements specified?

7O O 4. Are the applicable codes, standards and regulatory requirements including issue and addenda properly
identified and are their requirements for design met?

EO O 5. Have applicable construction and operating experience been considered?

YO O 6. .Have the design interface requirements been satisfied?

@' O O 7. Was an appropriate design rnethod used?

@' O O a. Is the output reasonable compared to inputs?

3O O 9. Are the specified parts, equipment, and processes suitable for the required application?

EO O 10. Are the specified materials compatible with each other and the design environmental conditions to which
the material will be exposed?

YO O 11. Heve adequate maintenance features and requirements been specified?

YO O 12. Are accessibility and other design provisions adequate for performance of needed maintenance and repair?

EO O 13. Has adequate accessibility been provided to perform the in-service inspection expected to be required
during the plant life? _ _ _ _

O O 7 14. Has the design properly considered radiation exposure to the public and plant personnel?

3O O 15. Are the acceptance criteria incorporated in the design documents sufficier". to allow verification that
design recuirements have been latisfactorily accomplished?

O O @''16. Have adequate pre ope 7tional and subsequent periodic test requirements been appropriately specified?

EO O 17. Are adequate handling, storage, cleaning and shipping requirements specified?

8 O O 18. Are adequate identification requirements specified?

9 O O 19. Are requirements for record preparation review. approval. ratention, etc., adequately specified?

NOTE: If the answer to any question is no, provide additional information and resolution below:

RESOLUTION OF DESIGN DEFICIENCIES

| UNCOVERED DURING THE DESIGN VERIFICATION PROCESS
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SAFETY EVALUATION
PAGE ]
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TYPE:

3 CN OVERALL CCN SUBMITTAL CSETPOINT CHANGE REPORT CTEST REQUEST*

OTEMPORARY CONFIGURATION REPCRT CPROCEDURE CHANGE (FSAR) O OTHER
CLASSIFICATION; ARE THE SYSTEM (S) EQUIPMENT OR STRUCTURES INVOLVED, OR DOES THE ACTIVITY AFFECT:

CLASS I @ YES C NO ENGINEERED SAFEGUARD kYES C NO
SAFE SHUTDOWN 3 YES O NO PLANT PROTECTIVE SYSTEM C YES M NO
SAFETY RELATED % YES C NO SECURITY SYSTEM C YES $NO

REMARKS

EOulf9ED' c ,..';*;[~ M 0 bi} 4 M ~dT' k
# '

?

1 IS THE ACTIV1TY IDENTIFIED IN THE F S A R OR TECH SPEC 7 41YES C NO
C/r Ol' O de l Pe b* 2 SO2 2 (I S 2.17LIST THE APPLICABLE SECTIONS REVIEWED. bNI?
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. s
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CD-1255
egestric power for the non-ih ,..ihle a-c M

.

is ,.e ided by h e.s f=.s zas== e 3.s m. s = 2as== se.
r vf

T aus1 and 2 414 are nasmally fed by the tus 'm. Power Inver.ars
{dt N

Es. 3 rassives its peuer from rednadant inst =ument **="=*=mmes which a=s

supplied from tbs essential 480 volt sw1*P". CFIAR Section 3.2.2.2.)

A redmadant sensus of electric power for the d-e inst =uman. . mads is
*a

am fram a has tia between ?.he two d-c bases dish allows one

h====ey or a-o to d-c rar'd 84 se to supply W bones. ,

m W and :-a==a==-4- pasmit the tamparazy removal fram
'

marrise of an instzwans power inversary a hastasy, a 4-e has or an a-c

to d=c rec-d ** ar.

( A diesel faal senzage capacity of 50,000 ; "~~ is provided. A

supply of 20,000 gallans of diesel fuel is adegam.a to provdA for opera-h

of the standby generators for at least som days War .%M M.7-'

esadi dams. h allows adagnata time to obtain addi. danal faal and to.

anke provisions to restors the standby source of power ints *.he station..

C

g
/pviaiOaAL
o;J rarrzuxea r gase.1 / Aao 2 .r f"Mm'D AV*

4 90 * / 1 of W V A dCA' U 9 M W s g 7;EANrfdAM''AS.
rx w u ,<<> ra xes, asa ., i., noieme.zurman r- ),wa-a. r,o , , ra, se-,up wpew reaa raso ena sca,,s a,.,.

.

w,a x< .swueo samseen m c. 4sw nrama.
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TECM SPEC. LCO44
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PUBLIC SERVICE COMPANY OF COLORADO Electrical G
FCRT ST. VRAIN NUCLEAR GENERATING STATION Mechanical O

NUCLEAR PROJECT DEPARTMENT Structural O
Safety Related g

DESIGN INPUT REQUIREMENTS Non Safety Related O
5neet 1 of E

TN/f &V /f A /dA7/dD #$ TNr WdAX /sWds,/fD JV/a-;V UAG,ZAAV44f
4 YMr /.07FAAufr/Asf Avo 4Av - /4rr,eAuArt#4f Au!MMr.c7 dut*J3',

TM S / rn A'DOfA &C fis*/$ /AoZid 7 /S d.n/F4d*DZ / C/3 f' c|A /3 5. . (*J.wA (GC,)' r.

W $A W CJ/4' ADO /fW/A /d/fAffA) ,AJJD d?// -/A9(Af-$(/ fi :/ ? /

0J 6ACEMs"/.)7' Alle //A$AA96 $5 4A?YAA/[$ /A, /8 ADO /d),
7Mr JA/A1AAf sc* ras 7o s.js/> -mTrAr.es/r/A'se Ad!rs / AaDf

2 sp.s~ fA/f /25V JC 405f5 /A 8/JA /d Wads /GM /VV/At fA5~

/

/G 8D& /8, di)CM-U/ /dade*4 Ye AUSEf / AND 2 /$ $J//'.C /iDi

i=bM /A Ava /se (480-/29/209/) 7AA,t>SFoAnffAf a @ iff 7)M.uf-
FCsn;iAS AAc AA Tra /r 4:7 FM FAcq, /N esan dArs A

St add;wi /s t/s6-p. AM7 s/f4A u/.Jp.WiJuM. fMLDuJ -0We4 '

/9'df fACVfA) 7#A7 // l'7A' 241s;u7 ~?'A d x) s~ f 6,C,6 a'At S /) As.:p /2
AA G~ /JD7 f/J'fD /4.'Oi f4 f 9/ ;$ ,.u;.1,u gg g- 7;p,; ,j;s.'g;,. 7 ; a

J *

.? , ; aS Dc//.2/J./4' AJJ WAffr f.s.u6/r;wJ.), ,//j /g ,e r e_s .//i.o
ne /4 A.Ci sdfra /f7 / , S .4A hud as; y;;ux _ yJu

J4.6,4 0r4 7a d.f-AAc/ 7/ .
rsis CN vite. /2 r/i A c s r//r visus /x. .'e 2 re s : /d pj.u)

/ ; f/.d C- % fr7 / , f*/ /A) /s2/f/f JJa''U / L'd's.2 .~d A S /2) J'sJ A~
' 4 /

35 g. A 70 /AcJ/Dr ses d e d i r / o x . H .- /ur74JArr.ur Aas/

4444f 4f Altrofo ps2 /4 A.u r swGn=c A , ,<ss.: sA ,Assirmz.
| *GE suraJ //J d E A 7 f' d f /u/44. adI &~dw,/Af:4 aus r," r< 4 riC

.
T/2J.o6ff.d d'uJ/ 7*CWEf /d2 AV ~)AfA7/C W A:LU-d4/FA ra
AAc& 4// ,e . el s'6' ia c s s W,ur.cJ cs.t. &.m /).c .0/e,A e2 .sa
f,se .&/C#-u/ ,JewcA -.w.e&fr -rb ./.jsa -/a renza/ri d s--+

/D5YAu'MC.O 7 LJfrS / A,uG 2 .;<J/?4. Af E c?ndP'fD /A1M*

//JSfauftrz)r ,06airA 7;C.sxJS i~o A #7 C A S /A #.u4 /.6 A.ud ,WW
t.S M// i M d.e' uA . & au c t - 2 4 c = A x r,d :<-.i. a .c? fs-

/b!TA &f--74 Fdd 7P/f yo4/CSa~. in-rcasu/r/Scr sus 2 tuu. L.
126.rta isu 77rd TD in swD /8 7 'Au c,,cs c.xe-As. .

Prepared By: /s/ #/,/#/49? ')//t~//a Approved By: /s/ 'WC,)b *@
s

Date t-dete
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P'JSLIC SERVICE CCMPANY CF CCLCRACC E~actrical E
FORT ST. VRAI?! NUCLEAR GENERAT::13 STATIC 1 dechanic2t G

.WCLEAR PROJECT CE?ARTMENT Stmet:.:rti G
Safety Reiatac 3

OESIraN INPUT RE"RJIREMENT5 Non Safety Relatac C
2eet L 5f L

~7A"//f 2.in 4. At4ft//Afd* 7 M'* d//6 2 40^%9 L:bMe/r/ dud f-d' / !J 4
,4]niH'l// 0054fd C/J 7Nf:d* 7:G4>US /GA Widf. /J./ d $ $ / ? 2 .tJ 7"J
AFL r/LN'J4" 7' ir 6::/4AL 4' cad Add,d46/>I.C ,Jf .J.: 4 Pf4A

2)/iv 7.'' e far M 4x. s ysa nta-A s s 9,< ;er .w.4 : s r; s y/c.

1724/.)5'f*EA!L f a.)/ 7 u N /wll.. Af*/:orrdtcem -rd /r/ow- s,& -.

/9N4 TH/Zea.)-0 t/FA #syd/MA ?sC44.t 9/ dAoM JAffff2rDi

@ fd C O M L f2 72dNSfcAMCA A!!nD ~76 //J f*fA2u/ 7~/.24 g~

,4t/3 3.
'

1%'s J.!ra) 25K{/4 sect-jjf Aru/c'A -rAAA)Sfds.uf45 '

n ,a r / c s rA<.t- r a As Af.4ck-uA .Arzars :sua:::es guit.s ar
F*r4 ,c,no M sess,v: /sc. '4'sw sa),rs4rAL.

,

,;44 6 4. ft::' 7~,2/ C a t- WOMe //nt .<'.i FAAD~.J.W.'.: ~a /t * 4 J.L's>kl.1 *
V./ 7// $PC. / -// 2 # C* /~6*)/ /|~A MAdD& -

,9 f4,,Wtr?f 7~/C 4*/A7//J4 .tu4 t. icff ;y/C/6& fe* s:.::. ., ;.d4d'5,*

y. 4 a.< . E ,r)dek/CrW4f,/.fd :~,SdC .P 3 . " ~/.'

7W* /S .L/d44 .+HC Aff'> u.opF& 7"ak'fAJ ,Cse.3:t:5 s;-
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PUBLIC SERVICE COMPANY OF COLORADO CN /888
FORT ST. VRAIN NUCLEAR GENERATING STATION gy g,ggggg

SAFETY RELATED DESIGN ANALYSIS SHEET 1
PAGE 8-2

Form 34422 4063

$ ELECTRICAL
O MECHANICAL
O STRUCTURAL

1. SEISMIC ANALYSIS
TH4 fff/4.ZMtfA7 2f 6 d' AACH=uA AIM'M 724DSMcAS 3

asy s, sacAe.d&7/.M.? A#1/14$
.

/t.41/' D/5722M ast" grdric. TAMA) twirCs/ As>p
wa,,c. ,6e sr/smic4x.g ,pyAu.istro f6 s o d.ze v g.s

.4W/ukNd /o Ano Y#d 414:/ .fW/TCHtr<)a s/M4.
7~2A%tAttew'A $1/$M/C Tcfr ,24/aAt .no pp: rp.g;.z 744 g7

/A/
/sM/C 4k/4UN/C*4 T*/GA J ASOCM (3f.-GQ t$7et)E2$ b6/4 ZAJVGA f*d'A. $64dMod 725'T s&d'$d27 /00 4.le, To98 88

/U Sf*/3M/C Cf./s9 UMCA 7/A AJ Adds ( 3%*G0 -GB.).
/Za / D/J1" sPAJC,.. AM / Ts'4 7 4 7 A' d d.ls s f 2 J h.Js 7"C hf 75~ 5's* A f f< A M

was s d c ;<>rrA rc w rc -rs c .tWram e.u 4 c.a'. / rsa G */
~4 // J d'.4J .

II. STRESS ANALYSIS

M

.

111. P!P!NG/ HANGER ANALYSIS

.rp9
'

IV. HYDRAULIC.' PNEUMATIC ANALYSIS
!

:

|

ENG 2

- . . - - . - _

.-_.. . ------
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SAFETY RELATED DESIGN ANALYSIS (continued)
Sheet 2 of 5

i
<

V. Themal Analysis:

Edus/Mx/r MJ Afft) Off/Cudo 7D Wr2 Arf Ar ,4D

O!!M/447 T f M / 43R d 72/A A J/* /d> */ M/N/CM s+WC A fE4)
Cd4 dt/447'f4F JJ *W/Af?" dAff " W/7W 4/f/ // fM4/suf,

l'AA4f s0117W ///fr44.fp /f Cf4 7/f/FD fo /Aff T p' f

. Zrff* 383 $/for/l'Al. /44s/f* 7"fs*7*

VI. Nuclear Analysis:

'

AJ/A

VII. Fire Protection Analysis:

f484E AD/JG /H.f74ttfp /S C4~27/f/fp TD /JSS7WE ~fif E5E

VfAt~/CA L f44 M r* TES T'4<yp W/44. iGf ff.77f.';~r.),.wD- :X./. ''/ .:fC,
AY oi / Ls l/>idC'~ic.: c')WiA//y$ f72 JSV f~/jC A S / s.) .';. h si'3.5,

*

i

.s D,;;< ' : . i ifa.3 Wat Af /Ad//Df& 76 9.0ri-7~ //VS;*s* adiG
ffudascr,w ra.* f,ar pm,raar6 wr e. syney.e

VIII. Environmental Analysis:

7d' f ffW//#1FD7 d A A // Y J 7*S fA/S 7M* ffMd4 C/f),:;%n;/

CHAA/CffA /?7*/C.5 MAN'E TH/f 4$2,Jsts,07~ f.,",o;-444.; 6;.a,

//Vi~rA 44 A /7f/2 /f/ ffV f/~AtJDA A SJ.
dud 4tFica 7/c4J - 4/7;2~4 Di~D AV/$p'993 -24d5

7240 CZ !: Ad-4AGuduk/c4 rioA ) - 4 f r r f AR Dra %i tB 2 - 7)padad 74- M o A.~12.
I nd. 'ra' dR$Proa. Zwsr:N- 447rrA. Dra

4/2sto 9 ay - 4 a ga,Ms2 4 : .o g.,/2N pist;/JH..peu//dA7/es) 41/44 Af #AlfrdfC /N M SN 7*^* & ~''M
ef /Nt4 d A' J o

IX. Comcatibility of Materials, Ecuipment and Precesses:

AL L. or/A ?fid/Ad. JU//4./FD /G,4 7p* /S /,q$1*A/ dA;~6.:se.)
W/4L Af dom /Ar/ ALE * di fA f.*,W $7A" MM.GSS:

i
i

i
_ _ _ . . . _ _ _ _ _ _ . , . . - _ . _ _ _ _ _ . - _ _ . , _ _ _ . _ _ _ . - . _ _ _ _ . _ _ _ _ . _ _ _ _ . . . . _ _ _ _ . _ _ . - _ _ . . ._ . . _
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SAFETY RELATED DESIGN ANALYSIS (continued)
Sheet 3 of J

X. Accessibility for In-Ser'iice Inspection, Maintenance and Repair:

12*'NMMPNLl4%/6-/, ZNf27*ft /4,fS48td.d.,4ws,e 72paarpg.p, fyyss:it id,
AL's/StV4&d/WA. 7Xs4M/* /d-l W/ L ,aff / D ra % c. r o c.0 T w r $ 2. u k J f.,*.ud .:.4

yWr afw 2saoent dsMhfor. rx J /855 fr/ M . A s a '/ A A S W / r.: H
"

W /LL df /DS7'd& LAP $/) W L / el36 0 / a',VC .f,A f;*istJti 4.:nt / f.M*fi.#. Ad.2Af *

Z:#Fatsrcr cirAMass wta. ps ptswxo pse ySMe.-~<so,p,=1 d,U"At2 -

XI. Separation and Segregation Analysis:

frs/Aa,~soxJ/Je'~J.ard:-->c.e) d4/,*.r,Cs,4 ,t// :. s. A f ??i7;*

XII. Electrical Analysis:

--%r afsW/- i sNstt :!A 'A:s 7'/s.s ,d r/ N :: ,pcw/pr.) .:u/;, ,,y.

Jft/'A /Al/r/2: 121 A/.444 twTW 7:W #AnCX-& /dasd.4 fa:sJ,;'s AJJD

P / .. i t o.4 9 ,2r .-M4Ancentr.or .viu. ,Ma n - .~ / . . .a fr; swri "s. -

4t>t.) ffs/st,? ~ .fs2. Fury:Jd- fasaJrf,/,
4 44 WAdX tr/ sat. 4*opfo2n! ;p C/fC. 1- A) . ". .

XIII. Accident Analysis:

/)c u.:- a: d c:so c.c. sile a r s M/ 4.4. Ji ' '.= x *: - J-
, ,

sin />&d-to av -~su N x.) ese wif CA),
.

Prepared By: /s/ /////6fdi/ '744/SJ
'

Date
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CHECK LIST OF DESIGN VERIFICATION QUESTIONS

FOR DESIGN REVIEW ETH00
.

YES NO,N/A

()() 1. Were the inputs correctly selected and incorporated into design?

(d()() 2. Are assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are the
assumptions identified for subsequent re-verifications when>

the detailed design activities are completed?

(d()() 3. Are the appropriate quality and quality assurance requirements
specified?

(d () 4. Are the applicable codes, standards and regulatory requirements
including issue anc' addenda properly identified and are their

is reouirements for design met?

(d()() 5. Have applicable construction and operating experience been
considered?

(d()() 5. Have the design interface requirements been satisfied?

([()() 7. Was an appropriate design method used?

( ()() 8. Is the output reasonable compared to inputs?

( ()() 9. Are the specified parts, ecuipment, and processes suitable for
the required application?

( ()() 10. Are the specified materials compatible with each other and the
design environmental conditions to which the material will be
exposed?

([()() 11. Have adequate maintenance features and requirements been
specified?

([()() 12. Are accessibility and other design provisions adequate for
performance of needed maintenance and repair?

( ()() 13. Has adequate accessibility been provided to perform the in-
service inspection expected to be required during the plant life?

()()( 14. Has the design properly considered radiation exposure to the
| public and plant personnel?

| ( ()() 15. Are the acceptance criteria incorporated in the design documents
sufficient to allow verification that design requirements have
been satisfactorily accomplished?

!

|

I
|
| .-. .-- : : ~ c - . w. :. . . z z - .. _ . - - - - : :: . _ . - L . . . . . .-,-...._.z._,.-....--....--
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QHECX LIST OF CESIGN VERIFICATION CUESTICNS - Cont'd.

YEh M N/A

()()( 16. Have adequate pre-operational and subsequent periodic test
requirements been appropriately specified?

'

()() 17. Are adequate handling, storage, cleaning and shipping require- i

ments specified?

(yI ( ) ( ) 18. Are adequate identification requirements specified?'

<

'4 (d()() 19. Are requirements for record preparation review, approval,
retentien, et::. , adequately specified?.

,

Note: If the answer to any question is no, provide additional information and
resolutten below:

RESOLUTION OF DESIGN DEFICIENCIES

UNCOVERED CURING THE DESIGN VERIFICATION PROCESS

f) b $/kr.s$$>AusA d ./ bsek n 7.o snborsbn eT'~Wb
$$ an

kfyn,ad y.

v san d di./ 4 A:/Mw A~ut.
m f po,s L fcA ch,,<./nd - n #4.~ O .y
m $qs/, &,f c 14 dq ~/ nd' AJ dy.
e qgr/, x,9 A 6,,, . / -d ~, JL /s .p
m ps,19 a%, ../ -,e ss-u .y
m A.Vgou.rw a & aui.

W Y-(A8/89
s / s y n de s ,sss,a 4.<s A s , ~w./ALLf.

'

Lect /g
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|. PUBLIC SERVICE COMPANY OF COLORADO
'

FORT ST. VRAIN NUCLEAR GENERATING STATION
@ TCR / SCR / PC / TR
NO. IEW

SAFETY EVALUATION PAGE J

TYPE:

N CN OVERALL CCN SusuiTTAL CSETPOINT CHANGE REPORT CTEST REQUEST,

OTEMPORARY CONFIGURATION REPORT OPROCEDURE CHANGE (FSAR) O OTHER
.

CLASSIFICATION: ARE THE SYSTEM (S) EQUIPMENT OR STRUCTURES INVOLVED, OR DOES THE ACTIVITY AFFECT: )*

CLASS I M YES O NO ENGINEERED SAFEGUARD C YES h NO )SAFE SHUTDOWN M YES O NO PLANT PROTECTIVE SYSTEM O YES E NO -

SAFETY RELATED DES C NO SECURITY SYSTEM O YES ENO

REMARKS i

. '

1 IS THE ACTIVITY IDENTIFIED IN THE F S A R OR T CH SPEC? 1,X YES O NO
LIST THE APPUCABLE SECTIONS REVIEWED. E M tb MA U 4e3 82 2*3. 2 2 '< > h I* E!

9.2.3 3 f. L . ? d- 9 Z. 3.T # 2.{. I 92.i.7 Fr~ Caue_7 A.7-|2 S. ? - | 4
~

.

P. omew 4 taev 1.-> r_c w Mut t r b ~4. (, o ~'~ '

, - -

|
2 DOES THE ACTIVITY REQUlHE THAT CHANGE (S) BE MADE TO THE F S A R OR TECH SPEC? %YES U NO

UST SECTIONS TO BE CHANGED AND THE CHANGES .TJ) BE MADE. EduM 9. 7 - I S had S ?_ - Id
,4 Au F5 M. mus+ be. mised. A ch# ,4- h +er k w e- r-,

sk a h LC-! G S oud is rvla-Ild +n 4 bit e im m . L CD d.& tws cwercJ
r Lt1.ki tillh.E 4C 2(*A1**% ft f 0 teu QN1 tf &ffT bO f|t5 n ut b bONEf4 C b o rc5|iMvf'Cr y

s e Ar & k- m. w u ,a hv1 4er by_k ce.wh du's 3 * cen ibC did n he o is % o
h% c,la W o,n 1% 'r, M N $ & . TM$ k h$ 6. l. 3 k ette d$ ' { LbW.b ' Sc c tim,%Q ro.s.t
A /f5 bdth . '

3 DETERMINE WHETHER CR NOT THE ACTIVITY INVOLVED IS AN UNREVIEWED SAFETY CUESTION UTILIZING THE
FOLLCWING GUICEL;NES.

(A) HAS THE PRCBABlWTY CF OCCURRENCE CR THE CONSEQUENCES OF AN ACCICENT OR MALFUNCTION
OF ECUIPMENT IMPORTANT TO SAPETY PREVtCUSLY EVALUATED lti TwE : S A R SEE'J INCRE ASED'
O YES NO STATE BASIS: hN C_IN1.Md. fMrd.0$U -f(R C.O.OG C [b av, d 8 [sDbsk

nE Ma Am -in dentD4ihti 6 .R oc + Pit)t. W ob . .1..tud:' 4M ' Core t,b e f '

-ftu 1K V D.C . .s.2% bu erocedid ' baifew c_ ttar<w / d. /ht nur'4Aw I 'hc Se'urcr
ILd h 6 mxt n4c:3cd:(1 -b -4/r Pn4ru / C[d,ou / dieub- IC cu No12 A. 4,.

isexo_atM -k ram cub, and n i,nh:1,% Md ndd;.w ~ tithra .d hittd.a w iu' %u
490V CKenticd h61 dirt T,ist. Or E.4 feraw- /C-/d ced ei W,4e Wu)1k/!wI1th .
spo egwell i A 441 of & W i W Y W N W M fh WS O ' 'l IM/hd hr

(B) HAS THE POS IBILITY OF AN ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE THAN ANY EVALUATED

iA Now 7AirO t.MLL(Ah% IAtrtGRd rtMilik ou% NO
PREVIOUSLY IN THE F S A R BEEN CREATED? C YES STATE BA$lS: k t rki.TEU N cvi Abr7*e

d C.ao0D N o b ulid Mrf. f,'n u
-Au ewha itmhM k L a c anta|4o h e %L+t odlu 1 Lid k $6 mdi!-h %
-Ac A i6; lim o4 n W n e c_ Lt 'ee M4nu th a+ emhorytuct m a ,cuit
of lo, ,ww -Nde.cr W pewt.e sv tu 4Eilud Asa 44 ber/d trucRr/-F SAFETt. AS DEFINgIP/ THE BASIS FOR ANY TECHNICAL SPECIFICATION OR IN THE(C) HAS THE MARGIN

F S A R SEEN REDUCED? C YES 3 NO STATE BA$lS: b cWAi;M MO hj9Ohi[p'h A4h
rmuk o4 L rte -A1+en&% avw %,% r-, des rwena N 's MA
J ' sr4L ne ria b A in -fks ' be at ' -hv LCr1"4/6 i 'A e kr ,w 45 1(C 16 43

_treu , ce 4 1 ML, W5 CM d

C
DOES THE ACTIVITY APPEAR TO: INVOLVE AN UNREViCWED SAFETY QUESTION [ YES gNO

BE SAFETY SIG. IFICANT L_| Y E S $J
BY / ' APPROVED 0

" (me arvasp (barel g' (se Nunst (earel
' 8E E Cs .11 A E D DN L Y CO CHNGE NOTICE

PORM ( A) 372 02 3382
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. - PUBLIC SERVICE COMPANY OF COLORADO CN /882 8
FORT ST. VRAIN NUCLEAR GENERATING STATION BY /h. A/44'4/

.. DESIGN INPUT REQUIREMENTS PAGE E-/ 8

Form 344 22-4060

5 ELECTRICAL
O MECHANICAL
O STRUCTURALgjjj
E SAFETY RELATED
O NON SAFETY RELATED

7#'// t*/ // AArAffou W 7sW/krict fd UAg:4Hf 7M' r A/rrsair/nyst.c sAjo deud-

.D/7744d7/44f /P/Ib* / mfd 7 Affff. f#f 450|t6'AJQG. df 7/J A'Et*7 Al (MfAdB AY CN */Ef:9
(JAd4g/ NeisAns!'s 2s/M Dwce7MC Ano A .rMArrWArc /14nsAn:e N.) Ace da-'.t9/
(AFAC4trMfD7b4 t#fAMF jf d4774;9f3 /A, /A JD4 M) .
7d'f r///7//f JJrTC#f /4 ff 43W/fd7/D !b f#r A;' 4>t' 7/4"tair Jr J 4WW Jhs'act ara

/df/'Je Jt4?ff /A 444 /4 fdbMifM &#f f)/ sed dA*M/F AAENd2f. Zodr'' f/tf7/Ad /J .'J.~~~

fdd. if |4 70 di f.".1A(D$$1?s'df ,V$1f TNf /) sette /A ),hPnhef,6477:fa-ZEsi /j

/A??4 47 /2J'A(.x)e4*M
74 fpsr/M9 zuAQW)arkr JJ??44f. At /b Jr Arc.scre pry s Awse'sc)
st/r/pr 447 dM. Two* /dW AaM(A*)M7Mr /AriTCA6*. MVit sifJ 16 m@
/nia TMa~ kyr draftu2A?/oD All .3FGirarMt. M(An-fat frf J))J/ svAns //: y

Q & Car /7f SW/7cd J/ft'Jux)R7]AW d AA*2'-W/ /W4tr N' //fV'JC. T^'t Ar-
J/14dre?ftJ? // ?di if/f,~ J12A(k' or/7/07"d477:4;WC //,*/ J |W$(S$2/? '27*

s

} IAl*7. &cf. ar' iA-dads 5f ;~~4J/t./7/J f/ d~i JFS?/M /*ul /7 Ji-*d*If
u

/Ji'ltYCAd/ /0 #/11/EE. fd f / 0 A d fE'?A $. s4f ISW~ Ai& A M f' E C .2.C/ AAA
$25 9 /d /09 2 /d ),aybd D//CA.I'/,8 /C (4/D I,"Dr d$f 2).6

%

7**f t/i:?/NJ ,yCN=.;;U.~a.*s./JsMt,f ./A/7/"w/ mfd /* ht/C f /f Agf s*/jfD :'*J / a f/*:~ ,.:'2,<
|

*

N0/ JDet. J|$, #71 Ydf fD,wV/#f ,ot,4M7 )$fA:'ArgD$ ,ft) fuff;*:.' fur |
AAO/7/$h144. 4C40! f6A fdf ZdJf72t/A9fD7 4tif NffgC9f /7 4.5' AffdMd* A/.f.fif4J4:r'

1]' U//dddf JJ D ' 2 f fi<b // 77A4 4 ~ A At' 3 TMs ss) $2st; 4/r/4 /dar~ 7.-s

///$ 77// ZosdGC)es?N? Adff.dAc.(/0), for At .4nps4* de' n4cs , /s)a
d'CD CL/DC 7/0A) W/?M A //fW /fst'/'4 ZUsfrA7"d",f,, 70 s A.A///f selA$s;',GJJ4 4J

$ NAG */ ?)| ADO .,, A' 4/4/7|| /(,eC Ew!f W AINJ*ZA)79A" 21//~N|f /NUUfUf**'

2s.f. Mc /Arx dg' /DWratra W/u. ate .@ c MwM M razo ;3

/Ybu* .0J 7 ,80.$ 3 W / I d ,A A Cst |'*fd / hMA. jf//Jaf fdA/ddfD t"A,)M shs

D5.0 $80 \f -/20/ .DJffAt//tfA) 7 s432 CA 72'4AJSt*dA/716s2

283-Y ~7m-?n-7tst & t4 ss /r Ab~ew=- 6*n, Ara & c'-=c.s r
A n L aun-nang Me ,% e gag s.dw, ,,,3,g,,,,,4;,, gy~,, y,, n g, *

PREPARED BY M ,,d-d /d APPROVED BY 9 --12 -D
SIGtdATURE / OATE SIG N ATUR E DATE
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444 4~4d"? 7%'ML- GMA4 wic t. Arc krAAc'Astsd*a /D &cc.dA Muys

U/TW f/'RC /- N- 2 Awb ArtV f*/%)oARD9.
s9 / if A *M & f f M do.4 *FA14 30.*44 sig sGf/4sen 75 ,4s c,.R*
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TAJ!)f,AJYA s4A! ' A%4.W ft.f/ M M f A. o@9vtr Ak 3~.4 ffr7/MMA&CY

*

'

a p p o a d e s e M e a r^ et.r' sav s u s i c a> 16 /rp. Ac.ea

Cho4ff /f" Ab975WMA9fAJJ'Y
,

,

t

.

.

t

.
.

.

.

|

|
.

*I

82 ccreved Ey: /s/ )Pngand By: /s/4[xA.44* A'd
/ ' Catft (j]eataw

l

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



. . .
-

. ,-

PUBLIC SERVICE COMPANY OF COLORADO CN /J.il/8
~

- FORT ST. VRAIN NUCLEAR GENERATING STATION BY Af[/M4k
SAFETY RELAT.iD DESIGN ANALYSIS- SHEET 1 PAGE 4-28

Form 344-22-4063

|

8 ELECTRICAL )
O MECHANICAL I

O STRUCTURAL I

'

1. SEISMIC ANALYSIS
AbefrfAY CMV. (4M A A* cur /d r$A.C+Vf4MA, dkth/ bch.,WJg.rzermesp2x 42
/ dest Pfn Ac.w.. And S c Joori u.y Cudwtaa.

N' A*?wa) eS* d'Auf AssM3 da.:e S ZVe/d Ar/N4 4/Vrf 7b 7 M" c dx 4 x 4,4 77",
CMG- WN.4 #4/2 MID N/4C T* eu ff//s rta d ud u //CA f/04) afsC.Adst e/ PWFe

SMd44- s M$3 /4 de 4. /f-o.o

FA f/AWA!!dd of' d.ts.)Cus * NdD4sdf W. AJ:.CN T*
~ *

C a f A A.:4 AA!C= ON4p'44) Y">V f A?fd.0 CA !" ten 39 TW~ 2;p ) CC dd a*?. Cr$ p/Cu A.: ~~.MSi. .of :'s t ,Cy d L'.A ?"?
Li J'UG a.) C.iJ A ;'Z. d =a8 0 7'.s2./ A=/3d.

.

11. STRESS ANALYSIS

.

[ |
t

lit. Pf PING / HANGER ANALYSIS

I

O

IV. HYDRAULIC / PNEUMATIC ANALYSIS

S

.

( E N G-2)
._

w - - - , . . - - - , . , ,
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PAGE s. 3
.

SAFETY REi.ATED CESIGN ANALYSIS (continued)
Sheet 2 of 3-

*

V. Thermal Analysis:

.

EffoA#1f417 #Af Affl/ J7Ff/4,ufC 73 0//2/rf /7 AC JkY4/rur

:i '7 E" ";en d A ?;V A f ff /20 * F x./ M CJi M$$ 4 Gf2) CJi1744r/D
A*f "k ) d A C ~~~ d|, L i f " p )/ ?f' 4 3 5 5 y dMLiWQ./.

C # 4 4 r ,4 4/*/J4 AUSMitsp /s cra y/prp -w AS.cs tyr

Zfid" $83 VEL 7/C44- f4At:f 7"f' C: .

^
.

r! VI. Nuclear Analysis:

:
1
.

$/A
.'

F

. .

VII. Fire Protection Analysis:

d.4dlf Af?tfC /Df7*444rb /$ d/AT/*s*/.co 10 /Jff 7%d"
*

"{ Tra6* 38 3 i./E2r/ CAL FLAMF TEST ADD x//4.4. A r /Acra r.rp, ,

.

' kWrdf //$4fiAfD, AY A f't.AM4f7/4* OWFA/nc Are AW srAijosas'

*

/W2c' fat /Eff. /9 DB/A JA/N2P W/l/ 8F s*2ovipro sv pysygcr
.

'

MS74c489 69t/t.*/ytrsu 7-'

VIII. Environmental Analysis:

72'T aSq//$17,uj' l'AA//JJYS AAJD ~MWJ/Vi44 CMJan%)$
,

da+/AAA6,*/'fA./fTM.$ /NAdf 'fS/5 4 4s//,J M FJJT $Oi;%dt.F fcA ;

//2674t.4 4 7/N.) /f4 .ff'V n?"A/J&s?rfJ'S-
;,

IX. Comcatibility of Materials. Equipment and Processes:

.44L //1A7FA//4 fis////f/ , fat 7A' ''/S ..'.t)<T*A ' 4. A 7''d/ /

dl fe?' frdad. ados.gj14 4. ,4r ds/>>Jer/44.c i f
,

o
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FORT ST. VR AIN NtJCtf AR GENERATING STATION BY MMfd''/
SAFETY RELATED DESIGN ANALYSIS- SHEET 3 |

PAGE g-4 8 |
l

Form 344 22-4069 |

|

X. ACCESSIBILITY FOR IN-SERVICE INSPECTION, MAINTENANCE, AND REPAIR

e7Mr As97%~t'#4,($%9Af &BT$t/7) JV!44 Af M4// mfd //J Bf /4MA Au$ A4316/

X+4r num/#4V2 M /NFf//r/1d; JM MCA 4%W. 7Nr M d444r2(2xA DC
(#5hI), JA/MATTL JA)4 ,$sf drMf&nA n'/L MJ&" D f/J _7?' d:#iEiE./

e e oc.e rea w]. e d sirJ t w '<0 M f ' ittidi " D
--

s /.4 |/ANY h8 jfffM/$$$/AA/d/6"/-) 7" ddfr?$,A/)Aff s&}9V[ p$[[d,,) W f

syf,(*f, /M/0 .Ci$$/$.
XI, SEPAR ATION AND SEGREGATION ANALYSIS

3Eps)A,Q7/0).) f fG 4 1 5 A f/0 0 CA/7'fA/A (ddS **f0 .'
'

$4/A/U ( g$" $/ /AJS kl.18 &YOU 7 fd $d't

Cs 7-& S o 4*fC r-

.

.

Xil. ELECTRICAL ANALYSIS

N $. $~ /8 | h,ff'

Xill, ACCIDENT ANALYSIS

se shu seseear sases sxe~ .escarea sp
///I|d//r'"|/,) ys'=} f/0A] Y /?/S $N*

i
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1
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7Ne~ f//$r/N4 //b / 4': MD - Z4i~ 401 3 (ic) Y 37 fst renf/fPC |;

4P' .4 /ff' V SC AAr)~fAJ/ AArde A7 3 /d ,4 d//h or/ A , A.

/4//A Mrr/AY d44At;/A/ .[NVfLr/L' J He7 A / f f/.fs/W [
/fo V 4C (i ,r" .syr)D//72/40r/dH A4Hr4(aus 3).t6

|,' '7Hf AMNtA' ?9f4 tb r,gr As&& ,4477saf cxdA4/4,/.r#MfArrA
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; ?WF A47FFAV gg#Ars2/ZWVrt r/A /S FXr nt%*!AAV se Fr#Di

7b THr /fov se,r)- 70 7 Ads 3 f/TH A &#CW-fd Frfo Jtfo
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C/RCutr 4:G~AWffS eD mod-ZMr 30J J . 4 D />f ~*i A/?~iAY
CHA24ff/ZV/fL7"d*2 AMD FZsm y/rsAe r/r/A.::.9 Sus 3 JAfy

xsexseesue zvr><<oexa ;e sirwor ,esex se ssas
$6W4CFS /:24 of J& J. 7,*rJ im E!/2 3 /. f . ' i 4 ~,ui 7* sus".

7Mr AAr7&Af CH4A6fR/.ZWVf#rff farrn ,9 h/~ZRr StJS 2 /r
A 9 .4/np Cct./ e r , TNc .sAcx-uA pero pasm ydriz2u/7/,2 C/

| 20,5 3 /: A .53Am/ seAAcf*<

\ rgr fr Wd.e/c of rH f // D . 9/r !!/C f(/:) ??f*.411 /ML;"JAff! Of
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] /NCAfAJf /t AGCe M A4./J,9d*4 AV ,A2d* J 4 4 C r s t / D r e s rsd~

| /d it|/A A A ff'J A V d H A A 4 **2 / 14 '/ f A f f A' #/FW .A 4~,8(4 ZWI/f4 rAA ,
pr ,/s da revezres is rs se e:rs or esaruserisa w,<rs;

r a r,s : r w e io swer arri<f emea (,es,as sr as
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purper v77ar e.es,esfx. ze s.esa n re- Jo>w vrder
#F 7;As~- AS$/r/owh& ravrats,e d4/Actr//
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A /tsv obn-Zer
D/Sr2/2WraD #Adfc (/C-/) of t$ c/Acers /s Aryy4 Adv>fo
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/6yrt/#fo s a rr r#4~ ,<::' 4AM29, 1A rro Ar sto s.w//sv./,e,
; /Z Af/WC fr/tdcra )V/;*H Ad $90 AWip/ dyL AdrdD Af77~ JAY4t

(CN~/39/) M/AW /s AA*As //><A rezy 4 /$by, /McArese-!
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,

i YES NON/k

( ) ( ) (/) 16. Have adequate pre-operatienal and sub: equent periccic tes-
.

i requirements been appropriately specified? -

| (d()() 17 Are adequata handling, storage, cleaning and shipping require-
i. ments specified?

,
.

(d()() 18. Are* adequate identification requirements specified?

i (/)()()' 19. Are requirements for record preparation review, approval,
retention, etc., adequataly specifieo?

Note: If the answer to any question is no, provide additional infctmation and
resolution below:

.

RE50ttf1 TON'0F'0ESIGN DEFTCIENCIES

UNCOVERED OURING THE DESIGN VERIFICATION PROCESS
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PUBLIC SERVICE COMPANY OF COLORADO CN
FCRT ST. VRAIN NUCLEAR GENERATING STATION

, 8Y #). 3
CHECK LIST OF DESIGN VERIFICATION QUESTIONS AGE eM-

FOR DESIGN REVIEW METHOD
Perm 344 22 4o95

YES NO N/A

O O 1. ' Were the inputs correctly selected and incorporated into design?

O O 2. Are assumptions necessary to perform the design activity adequately described and reasonabla? Where
necessary, are the assumptions identified for subsequent re-verifications when the detailed design activities
are completed?

Or .O 3. Are the appropriate quality and quality assurance requirements specified?

O O 4. Are the applicable codes, standards and regulatory requirements including issue and addenda property
identified and are their requirements for design met?

IO O 5. Have applicable construction and operating experience been considered?

IC O 6. Have the dasign interface requirements been satisfied?

IC C 7. Was an approcriate desi;n ethcd used?

IO O 8. is tne output reasonaote comparea to inputs?

EO O 9. Are the specified parts, equipment, and processes suitable for the required application?

Z C __ 10. Aie :na spec.fied natar:4;s compatible aitn each other and the design environmental conditions to which
the material will be exposed?

IC O 11. Have adequate maintenance features and requirements been specified?

IO O 12. Are acce::ib:!;ty a d Other ds::; . brn:icns adequate for performance of needed maintenance and repair?

O O 13. Has acecuate access;bility been provided to perform the in. service inspection expected to be required
curing the plant life 7

O O I 14. Has tne design property considered radiation exposure to the public and plant personnel?

YO O 15. Are the acceptance criteria incorporated in the design documents sufficient to allow verification that
cesign requirernents have been sat.sfactori:y a:complished?

IC C 16. Have adecuate pre-coerational ano subsecuent periodic test requirements been appropriately specified?

IC C 17. Are adecuate handl;ng, s:crage, :!eaning and shipping requirements specified?

IO O 18. Are adequate identification requirements specified?

Y O O 19. Are requirements for record 'prepar3 tion review, approval, retention, etc., adequately specified?t_.

NOTE: If the answer to any question is no, provide additional information and resolution below:

RESOLUTION OF DESIGN DEFICIENCIES
UNCOVERED DURING THE DESIGN VERIFICATION PROCESS

l'.rsrnsay b rsse,, A m ysas AsM>ra%:3r 5 SCIf"M**<A s

/ ru M ssw JWe /C Aus /hfacsfr k l.os A n~/ M 9 A'' w & -/

tie-set. son ***r 62 rdM *A s. AAo.ns yss.t Qu f 2 & /8 A,,.s o.> /A .C & A.4 s
Avonro

| 4 h e*ms, i.wis. ~<~ ms
i 14 s ea e ria.a r k ysi.e :4 4 <> d- ,ya rs aia , n ,v r ~.f " '-

&<a<.e toesut.s a //reoca 4ee' n des
|

.., sw rA6'o110f S,,e,w
y

?.,? ? odos ve~ea /'f s " ** dtA Mg=, k Tang. /*Yd<cewA Asod l* OW.|

h YV,

1 provas



i

||
-

- - - -- __ _ ..

w
--

,

/-4: 93.

CN |.55$ 0
'

N '* h&AP JAiG f'ATP BY/3 2 4 54 Y
PAGE 6-B A
roam no. m .m.a

,

.

&# NME //V A;|V/4?C st:;3 & fdd4" o, 4G|R:3cs Id.*
J

f 3 ~d*** ,

*
.

| $ Y4$N8 W/M

<W MP;FMF CA9HN!tf4FW f9*d M .s 7 A an:/ f 4 7
gr 45k'f*. #fm Ad" s::pse c e Me" &. d'x

.
r -- $$ |$ / $ />* Yh$ ||6$5 e*

,

O4Mm v'd. 7 . s s- rod" &.d:w?r m s 44smerses".).s

&M PA 3$ sf&s&d,+7- M Ms*.kvd.
Wf f & r# M & 7~ /M9s 6 fro &_f.as;rD

| 73ns 20 d' '.ar /w 7 sc- wocz ,r's cc
4 /A? k D = 4' M4 .:s* & . f m / c d& grW #ed
f 4? W #- 32 4Q.

!

i

!

1

|

|

4

_ , _ , _ ._ _ . . _ _ . _ . . . . . , ._ _ ., m.__, _ . . . . , _ . _ _ _ _ . . . _ _ _ _ . . _ _ . , , . _ , _ , . . . . , , _ _ , . , , _ , _ _ _ _ . _ _ _ _ . , . ___.._c-,,,__--.._,..,, . , . . , , _ _ . , _ , -



__ __ _ __ . _ _ _ . _ ____ _ _ _ . _ _

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

-..
.

* cau:uurnas po'
CN /3Nd.

''

| CA8 C' "C-
* --

BY#NIdb-

eneraneo av J Ergygraii, a4ra - da/25/d3 asp. occumsurs: pg
moviewoo av %/. f>Muk 'onra p/p r /# 3

rom e.o. an.io.aeso
*

i,

_ _ _ ' fLfC7CCA_[4. $$c//LoMdA/7~ AfCt.,4Y77E/r_& ' ' ' '
! I ''

-

.

: N#CC*t47t:w' susrpr/eo ey et.Ec7E/W( SuG/ VEER /* G : : i ! ! ;
,

m y & g /f'NM: /C- M~ 9279 (CW A'' AMOK /SOQt.86,),

{ % /*'''-f G % 4A G M ( C N~ 9 2 5 3 (0,N R(Y _* _ t,)is| g
'- ,

, ,
,

n-

i -- c i
>

i : .-coe, -su, ec.c.; ,t.ma ec '- c,-- t
'

.

| ! i i l i ; ! iI 8 j- 1.1 | | | }
' : e i i !.,,

*4L *&',(: SACK-UP Rvie. IK44/;':n* /C A/- 97G.B (DW = 300454):=: :.= .x. /c -/ nm.: c w = =x' ~ /3;"WDC b;$423V4/dC7* $ M A,/ 97//7 l''cw se /dKr_A

#ene, u-seice ikuwro m wAu.'cw aezz%4. -

Ub6 426 MOE''dYfV 48/} "'- O 6~QutftVN77Vd)
'

' '
'

i M-92//7 |Her. warn N WAri tal; eius7;1./6: 486 V'toCM n '

' '

i ! I I uset 4.5 #oc ir.W 48// 4 o A44/A,/i 6 .//d. 0 /A d7, i i :ei

i ,i . : . : 1
i.

.
- - ; r' ;. 'i , i.

i 1 -
- ! ** * s * . ,,,wene e,

. . - . - - .,,41

h' I 6|||kM1/Ci AM25 b474' C06 D&fD/JGi ** 5 *% i 1975'.: secnod.'
'

-

.. , .

j -,
,

-

,7 , qq ---- 7 - 3,g3 ; ; .4!4 . :. , , ,, , ,

,

i .i i ii i,- ! t i i ; L :
-

i t -. . . ,.,

.

i t 6xbGNdin-\ a.:. . . L : L e .I . '. J . % i1.lfe.6x-k c., 4.4c' Uk.mi'bc)t. i1
'

; , l@df4. i- '~~ ' ~ "5 * 'T"7"I AWMMM J2c M M !

I
' '

'N19279 ' /C 4acof " l! )u )! w'Jl '

G .

E 1/29763 | /C i Moog'-G" ). f.~ },. . . - ~
'

t i 1 i l.

I A/49%9 ; /6 ' 4d / / '-O 1'4a 1I L kA ' I
" ' '

)i Itl ! !! h/J97/cs-! /c i da n ' o . J!
'

: '

[ NJ 92/A7 i. 7t)C6/A.Jd do }/ 00 I C.60 N I Q.i2 a ?' '
*,

' ' S > N s' & 'Arup Bibai /Q f 5,cnd 4''Wgdsr=1 ' C2 c. Ado: ' i
_ __

' ' ' /.BS69.c41- $b- A. k'e'v: o . ".E+1purico Anscems $;wer*A.
n i i i eed "JiZe.insi 4?.ccit |Co,wst.sv Woo /77ev " : I i !

;
I I

I I *1Mok U.ANsbcA Yd.wWArA:Ar 'Od//1 ; / ($,40 '- S77) . kev'. b !/

! ^ | "isdaischncialoE.fe)sive| AL=5let:wn .SArc7xA "} bnrix i '\ '!i '
.

I I I I kA.vh )*ck ISded 2 h4v.1 6//!' o . 'f % M.:4 4 4Ae d & J.< d d !4-

I * * VALud Is \ % 'ok |Dhs e,he)rksAt! dedubolk1c7koi/ led ' ;,

i I i i loed.droi Al vs4el & N.I cheh.4 Ecousv0 t :- -

t i ! ! I I Itii i i i i I I i i ! I i i i i i
' ' '

i : i i .

- -;- ; ,
- -. .

.
, , .

,

1

5 I i I * I '' '

! | i
*' ; ., .. .

' a *

|
.

,
. . + . ., ,

'
t

i ; ; i t t
-

. ..

- _ - - - -



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

. - . ; -. .-
. . --

.,
.

- - 'caww,ane pa, '

CN |$$$ b- cau:. me.~

BY /M 2/dfenepaneo av d ")36ugg : aars Art g-/43 asp. occuasemis, i

PAGFS-/00noviewen av A4 h//1_ oara p /p r /p 5.

F0massec.372 30 2450
''.g

.

p , Q ,y h ' @ ! ! ! i i .! I i
' ! -! i

' '. - - -i .

,
'

i i t i : i ; i | ! u- 9 g 79- i + ! !
'

- - -
, , . .

i ! | I ! t ! ! | | | ! I i d, SE /SQQ cdd I I i-

! I ! ! I i i ! I I i .'AL.) =i(/.!S,ipswch- _.- .aedr)I-

: i -

i x /McM5 Y/. 8Co)I i i,

, . y'
! I f ! I 3=* M 4dd I I ' '

- .- . r. .
.

.
, .

. , , ,

.

) '' - * l *L' .
. -

$I ('i I II I i I J,|m ^ 3 9 ~~ |dQd.$- (AssOMd
'

i* '
_

! 4! : I" ! C.G; WM/O-4/s/o#r os *!
#i !

' ''
;

! I ' i : 9p i A44/u c43/usr)
' ' '

:L i-

,s, ,
-

, , - ,' I I ! bM h 7 /4 / 41/A/ MM (/de/ht

I i ! l I I .i i I ! : i i A_.; , . 6.S.< b c,~~w_,a,Ai '

,
. .

... .. .. ,
. . . .

!
*

| | 3 |di f/ () I ! ' ! 'X $ MA kQ*

!' i l l' l I |N Ni I i i I
i = /SM ids !"I -'

i- , .,,

'
i

i i i ! I i ! i l i i | I if l ! l!>
, : ! ! ! .! I i 1 :.

.

- ,
;

| !

, , , , .

!
,

.. . , , i. .

MM__JM /h2_O _/M , dQM . , ,

| | ! I
'*

. | 4 I '* '

''! i I i e i i ! | I i i t i
'

1 i !. 1 | |
*' '; . -,

; -

$--) A| b | Alm $$ >& s'% ) . | |k,

' * * .'

--3"3 2 ca s. ' 7 I
|n /$ I '/90c i-/Ee : 9

.
e g ,s

iI i/ r

I I I
'

i
- NahEh -w$. [',,\ _ Ar t 5,N/ ?7/45) ! I I ii''

.

.- p. - >---.,s, g ,, . ., , ,, , , , ,
, ,

' '* I *f - m u. n a w

i ( J I 4 )(,s_%cC47th :
1 T '',7 Z i -: ,

i
| [ ; ; ;,

;,

; 9 ' 7967 Lgs /ger y ! i
' - '. . = -,

i. i l I : : i ;! ! : :!
t ;'

! I ~! i', . -
..

i
%-c.p * i " " * * '= ! 8ss- i.e.sJacd ' ' '' '

.__
; i * ac( r.;m ?s - . ,

, ,

i 4
, i i, . j; , t , ; i e ! i - - .,

$ (,,,)b$ 8 O/k & & b 'L/ /Y& e 'be I
*

=

* I i | I | 7DN/S >?ANLbnN4ELb N.b2 N U$ /EQt 7' , -

i i l I i ir W !sh u dci 4 #240 u . vacc.r i m'D
'

| ! 1 l | 16ktk4bribul04 8Y fabiA/fsnAKS .Ab56*tdAfr) | \ | I i
i i ,.i . , , . . . . .

i i ML. Sci '(./ $ DEPO , , O/M E M 'M T N! D e,.D $/ /M!. -

5 | As,/b b3iASE $ h M E $'d 5Whc N/$$ MINtAtedyt I sA44/4Gi /b
i

-
' i 7,.v. %ei teos 'c4cecerti.lak:JI i i

' -
. .

| i i i .; I i ! ! I i i i i ! I i I t t :
-- -- - -

|
: I ! ! ii ; t ! ! I i i ! l

'

i t >
'

>
, ,

,

| i i ! i | i ! | I ! I i
' '' ' ' r. -,

, , i | | 1 | r i t | 1 6 i5' '

. . .
, ,

;

=9

|

4..r
-

| a.

-,-~~ __ _ _ %_-a- - _ _ - ~ ~



- _ _ _ _ _ .

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

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

. , , , , , , , CN ]$$28
| c,x uo, BY S. M/6SW

''
:.

,
- PMGMASO.EY ,,/, 7$$Afgg., OATa d / 7,4p/ d 3 RSP. DOCUMGMTS. PAGE A-#8 j .
aaviewoo av ,Jr/d && o4Ta 94gp g roa= e.o. an.a. no [

-
.

t

| $T / b L% $ / OUMO $O (./ $W |

' Ytt t :oNe~bei w//'kt./ i $-92'Co 9. 'AEsb>ANdi C.G AfGet3x'/Nt47'WE fI t.:, . .
,

&:. , $ ; e t t ' '

rWitnnWeO $/6tos:r*Eas, sum,ir: '
. .

Aj./fjsti. I i i i l I l- 1 I udpMw : ' t !' '

' __

, j. -. --

1 ;,

i )
.

~ -| .-
-

; i. |
; , 99 d. -

,

. . _

so m . .
.

I e e .,

_

i,' ! 3 | | | 1 I i i g ' 'i- | i' ** '
,.

: ;i 4 i i i : ; i- ' - .,

i;- , .

a,,y .
>.

.
' $_ . .

DT $ -

- ,'
.

! 5

re
6

,
.

,- , .

!
' *-- ,

>
- I h |

* I g[,*

'3*3# : :s -

| I
; hMy; === . '

>" ssou \ t
e i

!i , '' -

-

i , | I
; 1 i i ! I i i I "i. : "i#

'

_ _ . _ '
.

.s.

; I i i i .! I i i l i i 1 i ! i .i 4% /7"
'

.

* pl. I ! | | I | | | | ! ! .N) 1 I i | | | '! !' ! | |
,

.,
'

.

.' ! ! ! ! 'l i 91 i i- I i i i I l- I r' .

.

! ! ! i : ! Il11 | | I i ! I i | i l i ! }.
' ' . ' - ; d ' a..i,j

.

. ,
- - .

! k. . 6

*
.

'

i

~

' 24"! i i .1 1 1 I i i ! i I
;

: i ! ! ! l !
;

,
i- ,

* * i i i t . ( |
.'

) I ! 8/| d*/d"7/C Al'a d'/O8 !
i '

.; . .t i ; -|* * *

Fl* '/M"f/CA./* ##"1A/Z||4 4 ',

' i | ! I I i
i ! I i : 1 i '. i : i

.
* ''

'

> .

i i i i ! I I I I 'l I
'

i ! ''

: p,,.,,== Sd:3o ' 4 s ' .

I I I
'' '

5? '. = D 5V580L6.sVb.4d = 3d'2 tCs ' .

8 |

*

4- . , , .
; . <: 1 , , ,

| f 6 gev ,- .
l ' ' +

? qI l &
i

6

' ' i !

|
#ee/s u . " 6.5)[360U56)/'/.2y* 798 cgs '

. . , ,
i

.
. i c i . o. i i ! .

.. ,, .. .. .
, . s .

..

y
,

' * *

' .g;f s

i 'i i l i i i i : I IFv = 8604.3 4'2 =" 722 O3S i i 6
i

-

! i : !
4 i

i : 1 i/; t ! ^ I i ,,1 ip ? - 7 s s '< g 3 ' -

' .

V' r i I *?\ x0 - tm ade.s+ %9?*- 4%b 'c : '

y '. !a-! : | | | |' 4 )/ g7ifj_'dg A i 9 t l' ! I |' '
, ,

i !I i t' I !. I a.9r/s" I Wl/ = (796'arsW ed) ! i ! !
. '

.

| '
-

, f
i i i i I i ?III I a ia-7 7 s L i vs s

; !
'

*

'

I i I I i' l | | I I WS "" I7'2'i u55V/ / /L'h I ! :'

I t f! i ; j i i I i 'I =- ! 794'2 /V UM S. ' ! ! |
' '

-

i i ! : : .|
'

: : i ! | | 1 i i i ; ! I
' i '

,

\ .// W 'n. w " I i ! \ \ k = l6/.YSM8.937S)' " Id 7G iU ' |
"' '

' I t ! i i | t i ! 't :
'

i ,

i.
.

.

4

--- . , . - - . - - - - . . - . . -
^



_ . . . _ . . . . _ _ _ _ _ . . _ _ _ . _ __ . _ . _ _ . _ .__ _.

.+. - . . .

*
! .

|CALCULAr10 ass 70')
CN / II 2 8

. .,

- cace, no.. . .

M EJ6S0Y
,
~

BY'*******-'' J. 18'6A/m 2 oars 8/gc,/83 ner. oocuueurs;

PAGF A- d -novienso av f/Z. d jp 6.,p i oaru q./f g gy ' FOfted No.372 30 2450
..

ai 1141 : ---- ers op ~~sw /nAnnJc, M 'X N h2.. . . .. .
. , , , , . .

'

a '

I D5GNECO & MSSS novue 74^/20<.45W (cQu dVAT7A'W
'i

i i : ! i i t
'

-
ix 7 ,g , u i :. .

.

E: i- L L = , . 4
'= 2co <es /so< r : i

!
- -

i .

17-'; : i 1, i i : i ij t t i i !
-

s- > - -

:
- .,

.; { -| g iMY '

! ! + #l.@ t- - '
; j j.

+ . .. .
,

. .- .

m -- . , czasnijc.u sw) czawsygen) ; ,
.

'a776 w-uss '

7stwas _. to e i syen,-- ' '
.- ._:

(zYza.s)
~

a)67.ers);- - -.
.

-

-., ,
i

, . . .
.

0& $M & h iAb BOW.- M r i

! , t | | t i !;i! i ; i ' .i i ! ! ! i
'

. . , ,.

- ; a ms. . ig it e=1 \t / p, M- t- r
-

. , ,,

Yh H ._ 1&f 1 *

: : i T T ';' i i Y W /;wa'=/, i i , i I . .. ' i i. ,. . . ..
"

!. . 2= Fl// 727-)*vM)* ! e Me Wj/w ! i i
' ' ' ' '

- -

,

. - - < i. s , ,
,. s - .

; i. i
. ,, ,

, i
.

- i t i : ,. , , . t ..

V, j = J mf, ( . ;. I v4c7w-<.e5 L '/ s c a s / a d e. 9 f 'l !~ i.
.

,

; 'I ^ : i M N X ' + h ) -i i 68-)(/4PL) I ; i ! ; l' i. I i i ! i i.

7 ' ' - -

| ' i l i ; ; ! ! ! i ! ! ! ! ! !
- -

t
- .

,

; ' V,,e,,i *= t 2u3 4 /e '= | 286 cas/scir i i ! I i
' ' ''

.

i i i i ! III i i i I'
| t : i

-
. .

?_ $6"aA am itaku1sI 2ches=+Aste 'su r- u<= % " bi4 ' '

' ' Ane Ammidt \ 4AkcM w d4*erv. i : | i !' -

; ! i 1 i ! i ; i ! ; , -- - -,
.,

___

i Abe S/z"; ch4 ; acx.rs: = i i : . gg , g. . .' ' -

__

MieLi A&~ _usce == 27ao' <sslecc.rt sit c -it ,l- - s >

\
' ; I i ! .Suhrde 146.oulari =! stkt i.sk/acer . b''ssue<*i

| i I i i rhi ac lav , irs,,,,cv,ca i' ; i ! ! i r'
.

! t I t i l i i i i i I i i i i i i I i i : 1 i i i i l ,
'

-

|S/iricN! A%92lla )s lukuitraisoI7bi sc.chc.! w'4 'iai 'ovikojach /c :'

i;

V-|Ai\ h 'A Y Y $/4I6/ Mil.lNJ06Y' 52$ CS/ |dd.G* N I tA rc |= 32// 7
IIn]' N 6/ NY",YCht?h?AS.IIC/NdE.%|6/5^]b I&O MO vJL/7IMlan, '80 < J'
Lbc47"AO N$i N Ed.MA*EEmI'/2 'I 84|S oUT"5 W/k d : 86 ACC2PT*- ' '

j 46GL*'; Art:\,e ElC. . YALO Mob)A/it*C I ec ec772icAc.,. * CcMGos/e+/7.s-

! t.267elo. I i I I i i ! ' i i ! ' i ! i '
' '

-

: ; i i i i | 1 i I i !:. . ..

.

-

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



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

. , - - - - . .. . .. . ..

-.. .
- ,

CN /U7d. cau,, no.,.

BY #1,44f"#mamanea av J. TESA,/sA|||' oara d /fG/S $ nee. occuments,

PAGr 4-dAaeviewoo ev .g,f,g4,oaru p*/7 g jfp 3
'-

' F0fted P90. 372 30 2600
,,

._

..

i i ! .1 : *i !
| | | ! | | ? i t i ; i*- * -

,
,

(,AAis7x*yp- lbg: ! : i i !
' ' '

t '-
i

-
:

--
.

| ' Ali exim>T';60$$~)h, YVidm/EO M 7);//5 CA/ 4A** : -
- i . . . .

. . . .' A"*M*ts %_W 7C IsEb W n>Fh J6 A. N d M k O syt/A irwn

i. S i OC.)/ W E " & h: d A;tO 5 4 #A 7n" A' W o s .o M 1.d4//d 7t!'ctr~ i I

; S/udeAtrk %kd ErAN 6*Ms ! UseoL &M A77ACWA;

| Neurs :l'+"nA. doirs }U6 ' 6 ' 4fLP.6) Ado 74tenAc _ ,;i
. 7.

;- ,
. . - - ,

M27' h4 * 44L8 AdL8'Q4/A75' ! 4Y /A/6%8'C7'7CA/. g*
'. -

,,

i i i i i ! ! ! L ! i : | i : i - .
- -

_

Su/L,b/LA:$ $72Y7CJEW fv4LE/477bd '
' '

'

AtsA w: erainaukrw ArrAciveo- 'morcrtv vo; Bu&G Jos'
! D E/Adar| & N M M=dh !M M moi CNcAL*71Le bM LisIhdo

'W) ~dd! N E5 . IAEJ,b EfA-Sal' AC.QCK, 'WA'' A AL|? kd67~~
' I M NarIAtMaih)/7t./ZNF! 4|fc(.NiNdCn ! $72'EsSS : cA/Ec-$ 5 I ! i

.
- , > , , , . TX,/W Y E &,/ Y, ' /b Nkd8/ $kWE

. . .
-

. . , , ,,

* *
| ' $/A,/f5 ' I

,.

I $4;t.N MEJ t LY$2b /A/\ Ak'"&$J* 7tb 7Z./S } S/US. i) i l I '

| '. | CONCb/V $55Nrai5 !4/W I4/: '

.
").5 GE//hisc:4A,/7* A N D 7h / d /Ai'! -

t . .. , i i . . , , . , ,, , . . . , , ,
t $$O $n$m| $ / b{}| }}% J$N W Y$& Le/Nbche*

r
'

i i ! !
' t ! ; ! 1 j i

' ' i | !
-

t
-.. ,,

| 1 I i ! I I I i i ! | | ! ! i ! ! '
'

i i t : | 1
-

,

; i ! | ;. : ; i ! > i i i : 1 J i
- -'i : ', .

! : ; i : t i
- t i , - - i ; i t

-

; -- . :,
,

I ! r !. l. | | | t i ! ! l ; '
! ' '''

| } ! i-
<

i

f | | ? ! h' ' ' * ' ' ej * ,,

a
'

! i i j i | ! I | !.
' '

-- ,, ;,,

0 ,

', I | ! I I I | ! ! | | | | | ! l ! I ! ! i ;
- ' *

r

i ! ! I I ri! I l i I i l I I I i ; i i i i i :
*

, ,

! ! ! I i i l I I i l | | t 1l | I i ! i l i i l i ! !-

- i i I i l' l.1 I i l | I I I I I : I ! l ! ;
' ' *

, .

i l li ! l !I i li I ' Iil i I | ! I i ! :
'

-

i iii! ItI i ; I I I I I I i ' I i i : I !
' --

'

! i i i i i t i : i i ! ! ' ' -'
: i i - -

r .

i I i 1 | ! | | !
!

i8 '
| i

'
i i : , . ,

| | : i i i i ! I i i i
i '

i !
'- - i

, .
,

! i | | r j t ; | |
'-

, . . .

..
-

O

*

r - , . _ - - .. , . . ..___c___ , . . _ _,. __._ -.,- - - ~ __ _ ,,_- ..___ _ L._,;-_., -.. . ,,_.,._______.... _._ _ ....-. - -



'. . . . . . .. .'l. .

.

- PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STATION

@/ TCR / SCR / PC / TR
NO. l D I

SAFETY EVALUATION PAGE 3

TYPE:

3CN OVERALL CCN SUBMITTAL CSETPOINT CHANGE REPORT CTEST REQUEST
CTEMPORARY CONFIGURATION REPORT CPROCEDURE CHANGE (PSAR) C OTHER

CLASSIPICATION: ARE THE SYSTEMIS) EQUIPMENT OR STRUCTURES INVOLVED, OR DOES THE ACTIVITY APPECT:
CLASS I @YES C NO ENGINEERED SAFEGUARD MYES C NO
SAFE SHUTOOWN 3 YES C NO PLANT PROTECTIVE SYSTEu XYES C NO
SAPETY RELATED 3 YES C NO SECURITY SYSTEM C vES RNO

REMARKS

1 IS THE ACTivlTY 10ENTIFIED IN THE F 3 A R OR TE H SPEC? A YES L,3 NC

LIST THE APP ICABLE SECTIONS REVIEWED. b k D LMid M S7S 022*4 -
- 2 de

$.h * ( C's L4'50A 08 Gwtb %C1' Te$fx $r41\ M L5AN ' % $ S. L ? 7__ a [ALi n ' 4,fa.l ' T

2 00ES THE ACTavlTY REQUIRE THAT CHANGE (S) BE MADE TO THE P S A R OR TECH SPEC 7 %YES C NO
LIST SECTIONS TO BE CHANGED AND THE CHANGES TO BE MADE.*[kolNetEM e e MM E2,2.4
b roflad MAfL MAA) $ ( rDMW ME O-b bcdIhNf5 keh-

* EdMlth (An% Ud C N.has E IArkI? fJ @ CL Cucuata d MLNASC$ @-

trut A R. O
~

40
l

-

3 DETERMINE WHETHER OR NOT THE ACilVITY INVOLVED IS AN UNREVIEWED SAFETY QUEsitON UTILIZING THE
POLLOWING Gbl0ELINES.

(A) HAS THE PROSA81LITY OF OCCURRENCE OR THE CONSEQUENCES OF AN ACCIDENT OR MALPUNCTION

OF EQUIPMENT IMPORTANT TO SAFETY PREVIOUSLY EyALU ED IN THE P S A R BEEN INCREASED 7
C YES 3 NO :ITATE BASIS: M19.T a _ CLY e 5bst b btTP_3 tu , b* *

krHeAc nf w e n y U+lw j babilr% o f.

M[ af(t.lAUL N' P r nAU lf AM F1 e l' n' .$ ff M \ LY1W
g tX_1( t i c1M ek iM k. I '

(8) H AS THE POS$181LITY OF AN ACCIDENT OR MALPUNCTION CP A DIPPERENT TYPE TH AN ANY VALUATED
PREVIOUSLY IN THE P S A R SEEN CpEATED? C YES kNO STATE 8 ASIS: IM LL MbrOL 40 & bC_ fMg 1% rpAfbuh _ ckiskso Mftuk=5 wi n ev_h

GMekt & %cnintA r anu iv_u i[:l & G evf o. AhD QCcichf w
~

p eat % cti M W h ie lt & a P I

(C) HAS THE MARGIN OP SAFETY, AS DEPfNED IN THE basis FOR ANY TECHNICAL SPkCl ICAflO 4 A IN THE

3 di n I,E8ASl3._hO N 6 MP S A R 8EEN REQUCED7 C YES 3 NO STAT o d:A . .

eorCVAb M - t NJ _%_pt M 5_, b W h k . si W tiA.A.
CLW A,/VTib b N TE f1A thC.ftdir(d MCg JM Nf
u wrea ~L.gueu a n w f Q'. x .

00ES THE ACTIVITY APPEAR TO: INVOLVE AN UNREVIEWED SAFETY QUESTION C YES JNO

8Y APPROVE "k*

L l esem a rv a a l tenni / l e. =. es leavel
arctimpo . atv som ANM Notret

poRM (A) 372 02 3382
_ -. _, . _ . . . . _ . . - - - _ ..____ ._. - . _ _ , _ _ , _ - - . - _ .._ , . _ _.-_ . ._



_ _ __ __ _ _ _ _ _ . _ _ _ _ .-. .~ ___________.m ___.

.' 1. L. . _ _. ._ . , _ _ . . . _ _

.,
'

cn MH
.

8YAf.bCS4Y' -

PAGE 3
FORM NO. 373 30 24S0

FSAR UPDATE'
.

8.2-13

two out of four engines was predicted to be .0000041, assuming no disconnect
device failure.

Although the Fort St. Vrain installation is provided with a
disconnect device rather than a clutch, the clutch experience on the fishing ;

vessels indicated a failure probability of .0001 with a 995 confidence. By
adding a clutch failure probability of .0001, the probability of failure to
start 2 out of 4 diesel engines increased to .0000042 from .0000041. By,

| assuming the clutch failure probability to be .001, the probability of failure
to start 2 out of 4 diesel engines increased from .0000041 to .0000054.

In view of this very low probability of failure to start, it was
concluded, on the basis of these data and analyses, that the Fort St. Vrain
diesel generator installation is highly reliable (probability of failure less
than 10 *).

To provide performance data on the actual nuclear plant equipment, a
reliability demonstration test of the diesel generators at Fort St. Vrain was
conducted in accordance with specifications accepted by the AEC/DRL staff.
This series of 298 starting reliability tests required by the AEC, resulted in

| no actual failures to start, and showed that the reliability of these units
( exceeds 0.99 at a 955 confidence level. Details of the test are presented in'

! Reference 1.-

The Fort St. Vrain standby diesel generators are subjected to weekly
surveillance tests as required by the Technical Specifications. In these
tests, the diasel generator is required to start on command and reach rated

i speed within a specif,ied time. In April 1980, the test performance records
| for the oeriod of 1974 through 1979 were reviewed and evaluated. During that
i time, 549 starts were accoup,ished with no actual failures to start as defined

'
,

I in the original reliability test criteria. The results of the evaluation

! indicated that the reliability of the emergency _ diesels remained equivalent to
that demonstrated by the test of Refer A-Ci

C - /39/8.2.3.4. Batteries
_=

Iddo
iM+;a.2 _ t [ sourcesT meet- hour station batteries p ide separate and normally

of power for essentia C powered auxiliaries and
services. Each battery is adequate to supply shut DC loads for not less

| than one hour following a loss of all AC power. ng this outage period,
either of the two standby generators may be started, o the reserve power

, supply may be restored, to ensure continuity of p DC 1 and*

initiation of a recharge cycle to the batteries). g
These two batteries also provide the source of power, thro h ate

inverter sets, to two of the four AC instrument power buses. -hour
PPS battery provides a source of power to one of the AC instrume er buses,
through a separate inverter set. This ensures continuity of power for these

|

1
l
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PUBLIC SERVICE COMPANY OF COLORADO

'' FORT ST. VpAIN NUCLEAR GENERATING STATION

CHECK LIST OF DESIGN VERIFICATION OUESTIONS PAGE 8 3
FOR DESIGN REVIEW METHOD

Form 344 22 4o95

YES N_O, N/AO

IO O 1. Were the inputs correctly selected and incorporated into design?

TO O 2. Are assumptions necessary to perform the design activity adequately described and reasonable? Where
necessary, are the assumptions identified for subsequent re-verifications when the detailed design activities
are completed?

IO O 3. Are the appropriate quality and quality assurance requirements specified?

YO O 4. Are the applicable codes, standards and regulatory requirements including issue and addenda properly
identified and are their requirements for design met?

IC O 5. Have applicable constructio i and operating experience been considered?

IC O 6. Have the design interface requirements been satisfied?

YO O 7. Was an appropriate design method used?

O O 8. Is the output reasonable compared to inputs?

IO O 9. Are the specified parts, equipment, and processes suitable for the required application?

IO O 10. Are the specified materials compatible with each uther and the design environmental conditions to which
the material will be exposed?

O O 11. Have adequate maintenance features and requirements been specified?

O O 12. Are accessibility and other design provisions adequate for performance of needed maintenance and repair?

IO O 13. Has adequate accessibility been provided to perform the in-service inspection expected to be required
during the plant life?

O O M 14. Has the design properly considered radiation exposure to the public and plant personnel?

O O 15. Are the acceptance criteria incorpor3ted in the design documents sufficient to allow verification that
design requirements have been satisfactorily accomplished?

O O d 18. Have adequate pre-operational and subsequent period c test requirements been appropriately specified?

O O 17. Are adequate handling, storage, cleaning and shipping requirements specified?

IO C 18. Are adequate identification requirements specified?

IO O 19. Are requirements for record preparation review, approval, retention, etc., adequately specified?
.

NOTE: If the answer to any question is no, provide additional information and resolution below:

RESOLUTION OF DESIGN DEFICIENCIES
UNCOVERED DURING THE DESIGN VERIFICATION PROCESS

Y f$/ft? C/dhr C/ % 1"

f~a. > 14m
M Wa

- - - - -
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l PUBLIC SERVICE COMPANY OF COLORADO

FORT ST. VRAIN NUCLEAR GENERATING STATION
B TCR / SQR / PC / TR|

' No. l*?R I
SAFETY EVALUATION PAGE JE

TYPE:

S CN OVERALL CCN Su8uiTTAL CSETPOINT CHANGE REPORT CTEST REQUEST
CTEMPORARY CONFIGURATION REPORT CPROCEDURE CHANGE (FSAR) C OTHER

CLASSIFICATION: ARE THE SYSTEMIS) ECIRPVENT OR STRUCTURES INVOLVED. OR DOES THE ACTIVITY AFFECT:
CLASS I C YES 3 NO ENGINEERED SAFEGUARD C YES ENO
SAFE SHUTDOWN C YES 3N PLANT PROTECTIVE SYSTEM C YES 3 NO
SAFETY RELATED 3 YES 7 SECURITY SYSTEM C YES 2 NO

A khon ~ ir** 4t! E bo f tJREMARKS

E V AL U A T1015 USE ADDI TIO RBAL SHEET 5IF R E QUIRE D.

1 IS THE ACTIVITY IDENTIFIED IN THE F S A R OR TECH SPEC? LJ YES 3 NO
LIST THE APPLICA8LF, SECTIONS REVIEWED. ES N MNAM i e la ~) O 2. ( b 2'10 N 2 ~)< In b d elf-
ELD Q !! A 9. tl. G . Id. l. 4 (n%w E %L h., E m 4. rb Gf .C.fo '

I / ' T ~

l

2 DOES THE ACTIVITY REQUIRE THAT CHANGELSI SE MADE TO THE F S A R OR TECH SPEC? C YES S NO
LIST SECTIONS TO BE CHANGED AND THE CHANGES TO BE MADE.

3 DETERMINE WHETHER OR NOT THE ACTIVITY INVOLVED IS AN UNREVIEWED SAFETY QUESTION UTILIZING THE
FOLLOWING GUIDELINES.

(A) HAS THE PROSA81LITY OF OCCURRENCE OR THE CONSEQUENCES OF AN ACCIDENT OR MALFUNCTION
OF EQUIPMENT IMPORTANT TO SAFETY PREVIOUSLY EVALUATED IN THE F S A R BEEN INCREASED?

'

C YES 3 NO STATE BASIS: N ,4 !A.LVr M tub f n N b sa m p_
aM -4 -44wa a lk MJada ram MO L

,,

et h (nu Mu e u&t& ewh,dw3-
j e c.% Nr .-9a to +%e n sWtk d cretnrrtsat1- 0 t__\Q1NAA kN OA $M/~r N

A -A. 942_. I I

(8) HAS THE POSSIBILITY OF AN ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE THAN ANY EVALUATED
PREVIOUSLY IN THE F S A R BEdN CREATED? ~_YES 3 NO STATE BASIS: 10 (M t knu./"

4 L L u , A w ra+er % c_ahl,c ,z %a ne h , Gw mu, his-

-H&A examL'h MM 4;ct an d e wras+ m % du o' h a % re. M i k ,e.

h CL ALu ) CtC& bkd$ N |

(C) HAS THE MARGIN OF SAFETY, AS OEFINED IN THE BASIS FOR ANY TECHNICAL SPECIFICATION OR IN THE

F S A R BEEN REDUCED? C YES 3 NO STATE SASIS: k h O_p o U d k m ai d .% d red.e b |

Gw rckerkJ ek %sud. % L 0 nh+ m u e F h LA.a eAi%j |a>no Aem ,k k s Wi,aIc m.u k a
FM %A haL r m A km cole

_ _ -

|L. W-% kiaawk co\wt .L, d 66 n, w + Luknumt k_ .n ea2A '

DOES THE ACTIVITY APPEAR TO: INVOLVE AN UNREVIEWED SAFETY QUESTION C YES PO |

BE SAFETY SIGNIFICANT C YES [NO
' '

$~BY f 1 h 4 ' APPROVED
i - i .. m ... w ..I r i...w i . u. i

* AECUI AEO C v 80A ANGE NOTICE
6
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FORT ST. VRAIN NUCLEAR GENERATING STATION gy g , gs LL pjP*

DESIGN INPUT REQUIREMENTS PAGE Et,

vorm saa za-aoen

3 ELECTRICAL1

O MECHANICAL
O STRUCTURAL .

O SAFETY RELATED 1
.

E NON-SAFETY RELATED* -

P ROTO - PoWast ,
l. Aw A A Ay ts es or autt.ctMG to SY

FouMD I4 C M -l*f 61
RE c.okME M OS TH AT e o g s - H ou.g |

3 !

R AT a m F IR a. RE T A R.o Et4T G E A v o ro To A-
% y s T E tW .

Po R TroM o F THE e AnLE. 7 R1%Y
TW s a >c Act s.or e,n v ioM s e7 THe c.AeLa.T Rays

C A h! S E FC.u.M o 14 TH E G- PAdir AGE .

-t , A Praes wir A it reu.t R a s TH AT Tr cuMc Ad r4. BTP9 SE P AR ATED Fl%C MSA ME.7't RELATr a Sy iTE.M, s SE Sta.2 3's c,T"
EA c.H cerdam .So T H A T &aTH ARE P4 4T
To o AsnACPE F Ram A. 5enet E MA'fE M&MLt. A RQ.

'

3. EoTH s u . ) , A u m m a t. & c.A136 es
seavt i MV E Ryg14,5

1 A Ano la ma SPEC.T'tV E LY I 4 THE
s A M,r FtRF RARA

z A mut t.o t N o, t o. A s A min imu At ,'IM gRy g g i A
oft. \ tB IS A EEDEm is em PL AST S Mt.LT o a w w .

i

li . A car noum Fut a R A TE o ca nt.e T Ray vJ m a p M ate at Ac'

w i t t. mE 24 STMLogo aw A 96RTioM cF c, A 5 4. e

'TR AV # 4 S u ,it. o t M (, , to As Re.c.o p a.gora GJ.

'

P R oT o "Po W E R : lle cd-18f 6 L . r i.(E H E MYC
SY ST E M,

C.a n s t ST S o fr Tw o E M 51 C CoM POM E MT S } A b\ GM 'T
,

W W t c. H T M r T A). Ir R A t*E WORir AT7 A cH r n T. T H a-'

c, A m t.a 7 R AY AND A F I RE PRC4 P' St. AMIC E P T*H A T
slLRRatLM O S T H E F RA MT. fJ84 R R.

!
PREPA8tED SY m , f g$ APPMOVED BY 3f2 Yv

SIGNATURE e t 'OATE SIGNATUR E DATE
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j PUBLic SERVICE COMPANY OF COLORADO CN I"TBl
FORT ST. VRAIN NUCLEAR GENERATING STATION * BY 1A . M a u m,0

- SAFETY RELATED DESIGN ANALYSIS-SHEET 1 PAGE S3

I w.- see.22.=m3
.

E ELECTRICAL
'

O MECHANICAL
.

! O STRUCTURAL

:

*
,
' l. SEISMIC ANALYSIS

THE caeAergso Wal6 H T a pr THE SLAMkET AND AC A L-
Fapr niaisogk to THs c Aiyi.g T M A Y Ws Tam. 2 s

-

CoelSLDERE D M E GLt is L.E .

II. STRESS ANALYSIS
A> c o t r i od Wassgr -ra -rws c> mte T R AV5
A5 caManotRED M r GL 3 L.3

.

. .

Ill. PIPING / HANGER ANALYS15 .

THEneonrtaeaA6 WalG 47 e ar T N A Marah F#Waauneme
To Tag che6e rM AY SYS'r 5 M, 25 ce M S to K4s o

M r G,Lt s i. g .
_

iv. , HYDRAULIC / PNEUMATIC ANALYSIS

| 0055 M*T A F FL Y.
|
l

|
*

c aNG.D
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. PUBLIC SERVICE COMPANY OF COLORADO CN 179l
FORT ST. VRAIN NUCLEAR GENERATING STATION BY M AAu et sn.

.

1

* SAFETY RELATED DESIGN ANALYSIS- SHEET 2*

PAGE ta~4
-

Form 346226

i

V. THERMAL ANALYSIS
M mave s.a pa er mise enee,v fasee* weeasau.d,.nes wanwesem wsi.s c aeav ea A cean ae. e e oea as.a.ma

An nass g.y ..reenessavisse) saws u. sve,

7mmessammaa, ums, es aspesso suarness) usewe, A suman rwasm, j

p ., T.mc.a m us. wea*).n= ,a aa *==i ,nas n.s , re yo

PWe racts* N. Ses suWsn elpm,,, .,.uu own -u.sn runa navse
I

theek is- 89 I 4 M*A*

VI. NUCLEAR ANALYSIS

adlA

Vll. FIRE PROTECTION ANALYSIS
c as e s.3 T R m Y P RTiedS kha.c SE W M A PPap tacrw A oms-Mons
FifCE M >avec SL AMkNT Ta M gE T ME4atMEMs4TS 5 4 La.dm eN
(*Im rea 15 % O P' T Nf4 (M. Cam.Ti p ic.4T a * * c.e 4 P araAhuca P*M.

TN w ens HOEIC PIM E M A.Tt Mar 643 t bL ME 6%.FP'L4 s o S y T H E
ren.hMt.LWh4TIMtSR.

.

Vill. ENVIRONMENTAL ANALYSIS

TMW SLAnk.rv m A75R141. cedTaapas Me W A t m R o es.n.S m h r r a g,
em CW e mtcAs.5 , 3.9 Tev Au.4 (M Elt T 440 padat o e s rea

Textc e pt. D AW.El%**f W Y - P M an o w c.l' S AT A4Y Tf M.E . r T
cesv ains r4e A t essTas A d e M* Cta. Aggs Te ma 2 5 28 e4AKro
puAtM6 3.M ST ALL ATrad.
'THE f5 LhaJ 4 57 .T 5 EPs S taMKO prelt TH s TYrs m P Nels/L xa 4 Msg y
3.T Wii. f., SE 3MSTenL4.E p sp . ,

IX. COMPATIBILITY OF MATERIALS, EQUIPMENT, AND PROCESSES

| THa'' 84T8Mi W d'mV c Sys7 E M. T., S c aim. I's.T t /s LE
sd :T4 vHe chata TRAYS 2M 8t.4.tc otN s ra .

(EP6G 2)
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". SAFETY RELATED DESIGN ANALYSIS SHEET 3'

| PAGE flid

! n u ausse
| .
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.

: x. ACCESSl81UTY FOR IN-SERVICE INSPECTION, MAINTENANCE, ANO REPAlR

swatu.e a s t Auks y N a pawsa sm o , Rrents CAM
~ gr oa9s SY 91.447 fP E A sa## rc ta t rW A fat 4 tas,

o f= T A M .4 t N 6 . Nsw ca,*t.s scu.gs e, A A ss z#sTALLKo
Pl* AliN G"

$Y R E InDUIMG T H E 48 CG $$ A RY OL. A A K K T y

TM r c A 15 t K , A da MK -/ITr A< NiN 6 7WE SLaMRET.
#4 cuTrtN6 OK t s LtNG., c A Ws LotMS Tb'THr CAGLE3
f' RAY zS Mr h As o.

XI. SEPARATION AND SEGREGATION ANALYSIS
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XIII. ACCIDENT ANALYSIS !
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j TABLE 1
1

I, CABLE TRAY RESULIS

i - . .

G
M8eER & CARLES 101AL lt8eER IPCEA (ICEA) IESTED wam/ ri. Torat

S 2.0 IN. AWACIIIES I'g yf;7.)i

i CAIM E I .D. CABLE TYPE IN TRAY & COMMACIORS* g
nesensenes

*

', \ a te r-

1/C 500 MCM .cocoaw 1 71 320 400* q.M 9 140

4

)

E 3-1/C 250 MCM 6 . ocooSM 18 87q 176 19, a.go 37.8oo

:
-

Y
|

78 88* e O'I7 097
1/C #1/0 .ooo0:160 101.6.

|
1
'
,

36.9 . 451 f.7A'I
D 1/C #4 4 .0001163 4 56 33 3gg

i= a: I P g E
.

|

C 3/C #8 8 .ooogog3 24 31,g 22 - 19.8 3|1 7,6 %

-

!

i 0 2/C #10 36 .oo a;50 71 23 14.28 8.1 088f 6,049#

:|

!
!

A 4/C #10 19 .0011750 .76 2n 14.0 8.1 , 094 0 *3U

! }lali 73 (M * Graph Projection 63-831

(See figure 6)

i
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CHECK LIST OF DESIGN VERIFICATION QUESTIONS PAGE M
FOR DESIGN REVIEW METHOD

Sorm 244 22 4o95

YES $ N/A
EO O 1. Wem the inputs correctly seiected and incorporateJ into design?

I

O D E 2. Are assumptions necessary to perform the design activity adequately described and reasonable? Where
necessary, are the auumptions identified for subsequent re verificatior s when the detailed design activities
are completed?

EO O 3. Are the appropriate quality and quality assurance requirements specified?

8O O 4. Are the applicable codes, standards and regulatory requirements inckding issue and addenda properly
identified and are their requirements for design met?

EO O 5. Have applicable construction and operating experience been considered?

EO O 6. Have the design interface requirements been satisfied?

DC O 7. Was an appropriate design method used?

EO C 8. Is the output reasonable compared to inputs?

EO O 9. Are the sexified parts, equipment, and processes suitable for the required application?

@ O O 10. Are the specified materials compatible with each other and the design environmental conditions to which
the material will be exposed?

FO O 11. Have adequate maintenance features and requirements been specified? j

7O O 12. Are accessibility and other design provisions adequate for performance of needed n aintenance and repair?

EO O 13. Has adequate accessibility been provided to perform the in service inspection expected to be required
during the plant life?

O O I 14. Has the design property considered radiation exposure to the public and plant personnel?

8O O 15. Are the acceptance criteria incorporated in the design documents sufficient to allow verification that
design requirements have been satisfactorily accomplished? ,

[O O 16. Have adequate prosperational and subsequent periodic test requirements been appropriately specified?

YO O 17. Art adequate handling, storage, cleaning and shipping requirements specified?

YO O 18 Are adequate identification requirements specified?

8O O 19. Are requirements for record preparation review, approval, retention, etc., adequately specified?

NOTE: If the answer to any ouestion is no, provide additional information and resolution below:

RESOL') TION OF OESIGN DEFICIENCIES
UNCOVERED QURING THE DESIGN VERIFICATION PROCESS

l. 6Y WRAPPIMC 7?fC ALMZE7'S A20UNO A3M/B/2 TR4YS /r WILL TRAP
HEnr RG/WL DISCIPhrED OFF 0F PCN/EA' ZABLES RAhWC TNG nnetolENT
'TGM PELATMES Gl.20UAID TtW CABLES. NAS Tht EFFdETOF 7WLS MEAT
StJ/L D- UP B2EJ/ ADDRESKSD AND CAtlEC bdRhrED F0A THE RAISED
IVf 6/SNr 72MPGR AT11RS t TAIGZMO AMVLX5/S NA.$ 2MW ADDREEC2D
. GEE. PMLS 8 4. I AAfD B 4.2.

Gaua/WJJoa
2/z/s4m
s/uAv

1

m


