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GENER AL @ ELECTRIC NUCLEAR POWER

SYSTEMS DIVISION

GENERAL ELECTRIC COMPANY,175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125

MC 682, (408) 925-5040 MFN 169-82

November 10, 1982

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555

Attention: Mr. D. G. Eisenhut, Director
Division of Licensing

Gentlemen:

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (GESSAR II);
DOCKET N0. STN 50-447

Attached please find draf t responses to the Commission's August 25, 1982
request for additional infomation on GESSAR II. These responses,
provided in Attachment Nos. I through 8, reflect the NRC/GE infomation
exchange meetings held in Bethesda from October 7,1982 through October 26,
1982.

Essentially all questions are addressed in this transmittal. Unless otherwise
noted in the attachments, draf t responses will be provided for all remaining
questions in December 1982. An amendment is scheduled for January 1982 to
fomalize the responses.

Sincerely,

Glenn G. Shern od, Manager
Nuclear Safety & Licensing Operation

GGS: ggt /52

Attachments

cc: F. J. Miraglia (w/o attachments) C. O. Thomas (w/o attachments)
M. D. Lynch (w/o attachments) L. S. Gifford (w/o attachments)
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ATTACHMENT NO. 1

'

.

DRAFT RESPONSES TO

STRUCTURAL ENGINEERING BRANCH

QUESTIONS
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20.0 STRUCTURAL ENGINEERING BRANCH

220.01 It is not clear in Section 3.3.2.2 of your FSAR how you combine the(3.3.2) effects of the wind, the differential pressure and missiles all associatedwith a tornado. Clearly state the tornado loading coeinations which
you use in the design of all seismic Category I structures. A method
of combining these effects which we find acceptable is given in Section
3.3.2 of the Standard Review Plan (SAP). j

;

.

. ...

h220.01 -

The tornado loading combination for which all seismic category
) I structures are designed is

U = D + L + To + Ro + Wt+H (static earth,

pressure, as
applicable)

noted in Sections 3.8.4.3.1.2(2), 3.8.4.3.2.2(2) and 3. 8. 4. 3. 2. 3 ( 2) ,MUC
a

Gem 1= 3.8.4.3.1.1 for the definition of the
. 00_ Lload W , and 3.8.4.5.1.2t for design criteria p
b
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GESSAR II 22A7007
i% 238 NUCLEAR ISLAND Rsv. 0

e.
3.8.4.3.1.1 Loads and Notations (Continued)

t'
'

Y, missile impact equivalent static load on a structure=

'
generated by or during the postulated break, like
pipe whipping, and including a calculated dynamic

,

- '

factor to account for the dynamic nature of the load.

wind force (Subsection 3.3.1.)W =

W = tornado load (Subsection 3.3.2) (tornado-t
generated m' 'e e cribed in Su -

1and bat'riet' clt$ n fivcedweS Irn S .0
! section 3.5 93

P, internal negative pressure of 3.0 psig due to=

tornado; accident pressure = 7 psig at main -

steam tunnel piping embedment N
~

'

B ,= uplift forces created by e 8n9e
s.5 9water table -

'
.

, yoO }
F = safe shutd- 9*

*98 ( g'

S@k) ,

5e
,,e s

{ F og egia .9 g,

ye10 t"@% di8 cwob60 ,9 ,ag te te,,4g .

9 ,snent.)3
(aT 5e9 89aO""

S
9 ,g 9 effects induced by normal
3

) .. s existing rhrough the Shield

., wall and dome. Both summer and winterA-
operating conditions are considered. In all

{ cases the conditions are considered of long.

enough duration to result in a straight line
temperature gradient. The temperatures are
as follows:

.

(1) Summer operation:

) (a) air temperature inside building - 120.*F
) (b) exterior temperature above El 50 ft - ll5'F

(c) exterior temperature below El 50 ft - 90*F

'3.8-103
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paaoL
3.8.4.5.1.2 Materials Criteria (Continued)

< where

,ff is the specified compressive strength of concrete and f
is the specified yield strength of reinforcement.

(
Excessive deformation of the Shield Building could affect safe *"

.

related components. Hammering against other struc&'" *
-

of lines are recognized hazards.,

-
.

aximum relative hn'' -
*

,

'and t-b- - - -

,

of * *

1
,

.

nec - .

.,

3. 66.

,

I. - '

.

Str -.a AISC-1969 Speci-.

fic . .ase does the allowable stress
exce minimum specified yield stress. The
desi e excessive deformation of the building.
The clea s between the adjacent buildings are sufficient to

prevent impact during a seismic event. Thd same methoci reoar&ng
M9. hMO kOt*d h b Sbt h bd had hSn RS 42.M .

{) 3.8.4.5.3 Other Seismic Category I Structures

Structural acceptance criteria for Seismic Category I structures
outside the Nuclear Island will be provided by the Applicant.

.

3.8.4.6 Materials, Quality Control, and Special Construction
Techniques

)
' 3.8.4.6.1 Shield building -

'

See Subsection 3.8.3.6.1 and add the following special construction
techniques.

3.8-128



I

i

i
!

.

220.02 In Section 3.3.2.1 of your FSAR, you state that you will vent the
!(3.3.2) , diesel-generator and auxiliary buildings. State whether the differential

-

pressure associated with a tornado is transformed into an effective
reduced pressure. If so provide your proposed procedure to accomplish
this.

= M ...-4

kgy,220.o2
..

Section 3.3.2.1 N is not current. The Diesel Generator
and Auxiliary Buildings are nonvented structures. The two

buildings are protected from the negative tornado pressures by

dampers on exhaust openings and backdraft dampers designed to

withstand a negative 3 psi on the HVAC op nings. The blow-out
Lapanels between the Auxiliary Building RH angefrooms and

steam tunnel are provided with locks which are locked during a j
bh b 3,1, I ld Lk at NtAr.'h kotor d h.

sekb o wac% s Mtut %y.
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220.03 In Section 3.5.3.1 of your FSAR. you indicate that you use the modified
(3 3) petry formula for local damage prediction of concrete barriers. You

also indicate that your proposed design procedures have been substantiated
by full scale tapact tests conducted by the Sandia National Laboratory.,-

State whether the thicknesses of the concrete missile barriers which
will be established using your proposed design procedures will in no
case be less than those listed in Table 1. Section 3.5.3 of the SRP.

.,
.. - .-.. ..

,

i

h {pj220.03 -

th e,\ e.av E s\awJ;
enumurgwalls are at least 24" thick, and roofs,19" thick where

* * f 8
e ,

exposed to tornado missiles. T(d gQ Qp k

syuade oi & 14 |
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220.04 You state in Section 3.5.3.2 of your FSAR that you use an analysis
(3.5.3) procedure siellar to that in Reference 6 (Williamson & Alvy) to

deterutne an equivalent static load representing the tornado missile.
Describe the actual procedure by which tornado generated missiles aref

transforised into effdctive loads. Verify that your proposed design
procedure produces static loads comparable to those determined using
the Williamson & Alvy formula.

220.05 ' Submit details of the methods and assumptions which you use in the
(3.5.3) evaluation of the overall response of concrete and steel barriers

subjected to impactive and impulsive loads. If you use the. .-

ductility ratio concept, indicate the ductility ratios you assume
and verify that you meet the criteria delineated in Appendix A of
Section 3.5.3, Revision 1 of the SRP.

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

'

. Oh a Q 44.o ,o s rm os -

,

{ The structural response to this load is evaluated using equivalent
t

) static forces obtained by the procedure in Reference 6 for rigid-

missiles, and the procedure in Reference 7 for deformable missiles.
Ductility of slabs and shapes is used. Ductility ratios do not

exceed 10, The above text wee &d added to Section

3.5.3.2% ^ _ ::a and will meet the SRP requirements. For steel,

h Appendix A of SRP Section 3.5.3vdl be, a s e.d

(Reference 7
' J D Riera, On the Stress Analysis of Structures Subjected to

Aircraft Impact ?orces, Nuclear Engineering and Design, North

Holland Publishing Co., Vol. 8, 1968h
,
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Q. 220.06 (3.7.1)

State in Section 3.7.1.2 of your FSAR, your frequency range and the
actual frequency values you use in generating the response spectra
from the synthetic records. Compare these with the frequency range
and frequency values indicated in Item II.1.b of Section 3.7.1 of

-

,- the SRP.

.
*

Response

The frequency range used in generating the response spectra from
the synthetic records is 0.2 to 33 Hz. The actual frequency inter--
vals used in generating the response spectra is the sane as given
in Table 3.7.1-1 of SRP Section 3.7.1.

Section 3.7.1.2, paragraph 3 will be modified to reflect this
response.

,
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Q. 220.07 (3.7.1)

In our review of Figures 3.7-7, 3.7-8, 3.7-13, 3.7-14, 3.7-19 and
3.7-20 of your FSAR, we note that for higher damping values, the
response spectra from your synthetic time history are not in agree-O

ment with the enveloping values contained in Item 11.1.6 of Section-

-

3.7.1 of the SRP. Discuss in Section 3.7.1.3 of your FSAR, the.

effect of this apparent deviation from the response spectra con-
tained in the SRP.,

Response

The response spectra from the synthetic time histories for the damp-
ing values of 1, 2, 3 and 4 percent conform to the requirement for
enveloping procedure provided in Itan II.1.b of Section 3.7.1 of
the SRP. However, the response spectra for the higher damping values
of 7 and 10 percent show that there are some deviations from the SRP
requirement. This deviation is considered inconsequential because -
(i) Generating an artificial time history whose response spectra would
envelop design spectra for 5 different damping values would result in
very conservative time histories for use as design basis input.>

(ii) The response spectra from the synthetic time histories do envelop
the design spectra for the lower damping values. This is very Lapor-
tant because the loads on structures due to SSE earthquake which may
require the use of 7 percent damping for concreta components is obtained
by ratioing up the responses from the OBE analysis.
The OBE analyses uses only the lower damping values (up to 4%) and not
the higher damping values. This is consistent with the SRP requirements.

,
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220.08 In Sectfon 3.7.1.3 of your FSAR you correctly quote our\ .(3.7.1) , position in Section C.3 of Regulatory Guide 1.61. However, it is
not clear uhether you have complied with our position on this matter.

o -

Accordingly, clearly state whether you comply with this portion ofi Regulatory Guf de 1.61. If so, indicate the mechanism used to assure
this compliance. If not, justify your posf *.fon.

.

- kg$po4&@| | 220.08
!M
i

The damping factors indicated in Table 3.7-1 were used in the

response analysis of various structures and systems and in

preparation of floor response spectra used as forcing inputs for
piping and equipment analysis or testing and presented in Section

)
3.10. N These values are consistent with those given
in NRC Regulatory Guioe 1.61.

.

When developing seismic design data for the SSE, the higher

damping values of Regulatory Guide 1.61 were not used. The

SSE data was obtained by doubling the OBE values which were '

based on the lower damping values. In the design process, the

stress levels have been assessed and found sufficiently high to
justify the use of the damping factors in Table 3.7-1.

'
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Q. 220.09(3.7.1)

Dur position regarding the soil-structure interaction is contained

in Item II.4 of Section 3.7.2 of the SRP and states that in addition
to a finite element method of analysis, the elastic half-space-

method should also be used. Accordingly, provide in Section 3.7.1.4,

- and Appendix 3A of your FSAR, your procedure and the results from an
, analysis using the elastic half-space approach, including a discussion

on the effect of variations in soil properties.

.

Response

General Electric Company's Proprietary report, " Soil-Structure Inter-
action Analysis Finite Element Method .vs. Coopliance Spring Method".
No. NEDE-25346 dt. December 1980 describes the work performed by GE
to respond to this question. In brief, the report provides a compari-
son of results between the finite element and the compliance spring
methods for four of the GESSAR II soil-structure interaction analyses
cases and shows that, in general, the finite element method produced
more conservative forces (shears, moments and accelerations) and
response spectra particularly in the frequency range of interest
than those obtained from the compliance spring method.

.
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220.10 In Section 3.7.2.1.5.1.1 of your FSAR, you state that a study has been
(3.7.2) conducted which shows that the interaction between the steel containment

vessel and the polar crane can be ignored and that the crane mass can
,

-

be lumped into the containment model at that level. Provide this study.
'

. -- -.. ~
, _ _

220.10

The report on the study of polar crane interaction with the steel

containment is 6. frovid2.M kIm) .
. .
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Gen 3ral ElGctric
CRANE GIRDER-CONTAINMENT INTERACTION

Scn Joc@ TVA STRIDE Novsmber 5, 1974

' DYNAMIC INTERACTION DETWEEN CONTAINMENT AND POLAR BRIDGE CRANE GIRDER
/

CONCEPT

~

Dynamic interaction between any two structural systems depends on their
relative masses and stiffnesses.

The structural system in question, namely, the steel containment with
the crane girder was divided into two systems. A main system consisting
of the containment alone, and a sub-system consisting cf the polar crane

(/
and the crane bridge. The main system was idealized as a 3-mass system
with masses concentrated at the c.g. of the containment ellipsodial
head, crane girder level and an intermediate level. The sub-system was
idealized as a 2-mass system with masses concentrated at the center and
at an extreme trolley position, the former representing the mass of the
crane bridge and the later representing the trolley with L.L. To study
dynamic interaction of the two systems in all possible modes of
excitation, three different types of excitation were considered. They
were vertical excitation, horizontal lateral excitation, and torsional

I excitation. For each of these excitations, the two systems were reduced
to corresponding equivalent single d.o.f. systems by condensing cut the
non-juncture degrees of freedom. These effective masses and stiffnesses
yielded the frequencies for the main system and for the sub-system forf

each of the three modes of excitation. Using the existing literature
and- the developed mass and frequency ratios, the percent error involved
in decoupling the two systems and modifying the main system wJth the
mass of the sub-system lumped into it was studied. '

-

.
,

Main System [.
c.g. of crmm g | 8

(( '
o

crane levei g i
1 0 A4 A*
* A

iV an arbitrary -

|
intermediate I

level g juncture ,
"

d.o.f.
Sub-system

r' ,
N

:
If 'I ///* i/ffff // / / / //

STRUCTURE MAIN SYSTEM SUB-SYSTEM

IDEALIZATION
_
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7" C F BRAUN & CO

,,
!! P Badani . Page 2
Jeneral Electric

CRANE GIRDER-CONTAINMENT INTERACTION
5.eJose TVA STRIDg "

November 5, 1974

SUMMARY OF RESULTS

t ermr in the
eigenvalue for theMain System S*b-System Frequency modified main

Mass Ratio "system compared withEf f ective Effective Frequency Effective Effective Frequency Ratio f '5 that of the completeMass, N* Stiffassa, Kn* f Mass, M * Stiffness, Eg* f M*A* { gy g. ,M 3 3 5 "#

6Vertical 151.8 1.20X10 14.15 11.06 2374 2.33 0.07 0.16 4 10 Acceptable2Exci ta tion K.SEC K/FT CPS K-SEC K/FT CPS
FT TT

Horizontal 151.8 0.21X10' 5.88 11.06 139 0.56 0.07 0.10 4 10 Acceptable
2Lateral K-SEC K/FT CPS K-SEC2 K/FT CPS

Excitation FT FT

8Torsional 551 819 15.84x10 8.53 29.j50 0.5x10'* 0.65 0.05 0.08 < 10 Acceptableg
Excitation K-SEC -FT K-FT/ RAD CPS K-SEC -PT K-FT CPS

RAD RAD RAD

*
e

.

k

.i
-JH

.. .. ... .
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M P Podsni Pago 3

Gencral Elsctric<

CRANE GIRDER-CONTAINMENT INTERACTION.

San Jose TVA STRIDE November 5, 1974
,

r

In conclusion, interaction between the steel containment and the crane
can,be ignored and the mass of the crane etc can be lumped into the
containment model at that level for all types of excitation.

OVALING MODES OF CRANE GIRDER

Due to the non-axisymmetric point loads resulting from the polar bridge
crane, the crane ring-girder and the steel containment shell can

( exhibit ovaling modes of vibration.'

The frequencies of these modes have been computed using standard
formulae. The exact shape of a given ovaling mode of vibration
consists of a curve which is a sinusoid on the developed circumference
of the ring. For these computations the ring-girder is assumed to act
as a structural composite with a tributary shell section. The results

are summarized below.

OVALING MODES

MODE OF VIBRATION WITHOUT CRANE ~ WITH CRANE
RAD /SEC CPS RAD /SEC CPS

n* = 2 25.4 4.04 18.8 3.00
n =3 71.9 11.44 53.3 8.48
n =4 138.0 21.96 102.0 16.23

*n = number of full sine waves along the circumference.

In conclusion, judging from the high frequencies and nature of the
respective mode shapes, the ovaling modes have very little modal
responses as well as very small participation factors and hence are

h.) not significant. In addition, the ovaling modes have been found to
_.

have hardly any coupling with the beam modes of vibration.

.
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220.11 At the time of this review. Appendix 3H which decribes the a:ffect of
(3.7.2) the concrete between the containment and the shield building on the

seismic analysis, is not available. Indicate when this appendix will
be provided. This information should be made available prior to the
forthcoming structural audit in December 1982.
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220.12j Your decoupling criteria between systems and subsystems are not clear.'3.7.2) in the discussion provided in Section 3.7.2.3 of pur FSAR.,

Accordingly,
idemonstrate that your decoupling criteria are either equivalent to.

-

8
' , -

1-

or more conservative than, those given in Item II.3.b of Section
3.7.2 of the SRP.

.

.\220.12 Qg(g,
>

- Section 3.7.2.3.1 g;h [t,, t.m d, ,

for d A 44 tt,h km t O I N JId. Md b

d ruej b M, dt 'tobmy Oh
Me Lud u.ucL :

;

.

1
-

(1) If R 6 0. 01, decoupling can be done for any R .m f!
.

(2) If 0. 01 ( R .0.1, decoupling can be done if R
*

Rf) 1.25. f 6 0.8 orm
-

,

| (3) If Rm >.) 0.1, an approximate model of the subsysten should
be included in the primary system model.

Where R and Rf are defined asm
'

Total mass of the sun;orted system
b " Mass that supports the subsystem

p , Fundamental frecuency of the scoported subsystem
Frequency of the dominant support motion

..
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220.13 It is not clear in the discussion provided in Sections 3.7.2.3 and
. (3.7.2) 3.7.2.5 of your FSAR how you have accounted for the vertical flexibi.11ty

of floors in the generation of the vertical response spectra. Accordingly,
provide the procedures you have used to account for this phenomenon.
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220..?4 .' In Section 3.7.2.11 of your FSAR, you indicate a method of analysis for
(3.7.2) torsional effects in your models. However, our position is that an

additional eccentricity of five percent of the maximum building dimension
at the level under consideration, be assumed in the design of seismic
Category I structures to account for accidental torsion. This extra
eccentricity is in addition to that which results from the actual geometry
and mass distribution of the bufiding. (Refer to Item 11.11 in Section
3.7.2 of the SRP). State whether you comply with our position on this
matter or whether you will pursue another method.
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220.15 Indicate in Section 3.7.3.10 of your FSAR whether, in performing a<

T3.7.3) static analysis in lieu of the vertical enamic analysis, a factor of (
1.5 is applied to the peak acceleration of the applicable floor response.-
spectrum. (Refer to Items II.lb(3) and II.10 of Section 3.7.2 of the
3RP.)
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( 3.7.3.8.2.1 Dynamic Analysis (Continued)

connected equipment are supported at more than two points
located at different elevations in the building, the response
spectrum analysis is performed using the envelope response
spectrum of all attr L 3.2. points. Alternatively, the multiple

excitation analysic methods may be used where acceleration time
histories or response spectra are applied at all the equipment
and piping attachment points.

3.7.3.8.2.2 Effect of Differential Building Movement 5s

The relative displacement between anchors is determined from the

dynamic analysis of the structures. The results of the relative
1

anchor-point dinn1=<a--' -*--

,-

' q A 9m f 5 n a?,*"he--

t.

'

waecdm d w ag3us k rumu '
'
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SMfM W d. St'd lc O d 5?I MW -

-

i y

V

I
.

( 3.7.3.10 Use of Consta,nt Vertical Static Factors
i

)

I All Seismic Category I subsystems and components are subjected to
a vertical dynamic analysis with the vertical floor spectra or

, time histories defining the input. A static analysis is performed
(

in lieu of dynamic analysis if the peak value of the floor

spectra is used in the analysis. The vertical ground design

response spectrum is used for equipment vertical seismic loaci
determination if it can be shown that the structures supporting

! the equipment are rigid or quasi-rigid in vertical direction.
,

V)
.

I 3.7-57
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Q. 220.16(3A3.1)

For the fixed base cases (i.e., the plant founded on rock), describe
the input motion you use at the base of the structure. Indicate
whether the motion for the fixed base case was decorivolved from plant

* grade. Indicate how you account for the effect of embedment in this
- ' case.

*
.

Response

The input motion used for the fixed base case at the base of the
structure is the design basis artificial time history for the 0.15 g
OBE/0.3 g SSE corresponding to the Regulatory Guide 1.60 spectra
without any deconvolution from the plant grade. For the fixed base
case, the embedment effects are not accounted.

.
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220.17 Describe your procedure to campute the dynamic lateral earth '

(3.7.2)' pressure and the hydrodynamic grounesater pressure during a seismic I'
I event. ;

-

,
.-

. h6 gymi%220.17

T h t.
euwAprocedure for computing seismic lateral soil and groundwater
pressure is taken from the following texts:

1 Design of Earth - Retaining Structures for Dynamic Loads,

H Bolton Seed and Robert V Whitman in Lateral Stress in the
Ground and Design of Earth-Retaining Structures, ASCE,
June 1972.

2 Water Pressures on Dams During Earthquakes, H M Westergaard,
.

ASCE Transactions, Vol 98, 1933.

3 Foundation Design, Wayne C Teng, Page 92 et seg.
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220.18 Describe the procedures used in the seismic analysis of the polar .
1

(3.7.2) crane. Discuss how you account for the effects of cable jerking.
.

I i
.

.

w .ra % .a.

The overall seismic analysis for the Reactor Building was performed

using an axisymmetric model with the polar crane mass smeared around

the containment. See Figure 3.7-24 and also our response to

Question 220.10.

The seismic analysis of the polar crane was done using a multi-degree
of freedom beam-element lumped-mass computer model. Acceleration

response spectra were used as input. Cable jerking is accounted for

by designing the hoists to support a static load three times the
rated load.
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220.19
Describe your proposed in-service surveillance program for the(3.7.4)
seismic instrumentation, including a discussion of your proposed
in-service inspection, testing and calibration.

-

find acceptable is contained in Itan II.5 of Section 3.7.4 ofA program _which we {
i ,.
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3.7.4.4 Comparison of Measured and Predicted Responses (Ccntinued)-

r -

)v seismic accelerations experienced at the location of major Seismic
i

Category I structures and equipment. The measured responses from

the time-histcry accelerographs, peak-recording accelerographs, and i

response spectrum recorders are used to determine the response
spectra at the location of each Seismic Category I structure and
system. These spectra are compared with those used in the design

# to determine whether the structur'e or system is still adequate for
t

future use. Peak-recording accelerographs mounted on equipment are
used to determine whether the design limitation of that specific
equipment has been exceeded.

The theoretical structural responses and measured structural
responses are compared to assess the degree of conservatism in the
analytical predictions. Seismic levels are established to deter-
mine whether the plant can continue to operate or be shutdown.

( The criteria consider system design and dynamic analysis in estab-
lishing the acceptable levels for continued operation.

| 3.7.4.5 Inservice Surveillance -

The inservice surveillance program for the seismic instrumentation
including a discussion of the proposed inservice inspection, testing,

and calibration shall be provided by the applicant. The. minimum,

requirements are as noted in the following table.

b,

! SEISMIC NOMITOR!NC INSTRUMENTATION SURVEILLANCE 4ECUfREMENTS

CHANNEL
CHANNEL CHANNEL FUNCTIONAL

INSTRUMENT CNECK CALIBRATICN TEST

1. Triaaf al flee-History Accelerographs M R SA

2. Triamf al Peak Accelerographs NA R NA
.

3. Triasial Seismic Switches M R SA

4. Triamf a! Response-5pectrum Recorders M R SA

~

Legend: - .
*

'M = Monthly
R = Refueling
SA = Cnce per 18 months
NA a Not Applicable

,

.

___- ._ - . _ _ - - - - _ . -
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220.20 Provide the following information applicable to pool dynamic loads,
(3.8.2) their load combinations and the analysis of these loads:
(3.8.3)
(3BA8.4) a. The procedures used to generate the in-structure response spectra

at critical locations such as the reactor pressure vessel supports.
Discuss how the effects of soil-structure interactions are
accounted for in this analysis,

b. The extent, if any, to which structures adjacent to the reactor
building will experience the effects of these loads.

Your procedures for combining static and alternating dynamic loadsc.
(Section 3BA.8.4) do not agree with our positions on this matter.
(Refer to Sections 3.8.2 and 3.8.3 of the SRP.) Discuss the effect
of this deviation. In addition, indicate whether your method of
analysis includes the effects of fluid-structure interaction in
the manner specified in the last paragraph of Item II.3.a of Section
3.8.3 of the SRP; i.e., whether you comply with the Appendix to
Section 3.8.1 of the SRP. (Refer to Question 220.23)

d. Describe the analysis performed to determine the effects of negative
pressures in the suppression pool on the containment and drywell
lower liner plates, particularly when combined with the effects
of high temperatures, seismic loads and cracking of the concrete.

_
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- 2?n.21 In Section 3.8.2.3.15 of your FSAR, you state that the structural design
'3.8.2) criteria for the steel containment vessel are consistent with our positions,

-

in Regulatory Guide 1.57. However, the stress intensity limits for
- various loading combinations presented in Table 3.8-2 of your FSAR

do not clearly depict this. Accordingly, present these limits in
~ a tabular form similar to that of Table 3.8.2-1 in Section 3.8.2 of
- the SRP. Verify that your stress intensity limits are consistent with

our values in the SRP.,
_ __
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220.22 In Table 3.8-1 of your FSAR, you present the proposed loading combination
(3.8.2) for the design of the steel containment vessel. However, the contents

of this table are not clearly consistent with load combinations which
are acceptable to us. Accordingly, provide the loading combinations
in a tabular form which is consistent with the load combinations contained
in Item II.3.b of Section 3.8.2 of the SRP. Verify that your proposed

loading conbinations are in agreement with those contained in the SRP.
.. .. . .
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r 220.23 In your proposed design and analysis procedures presented in Section(3.8.2) 3.8.2.4 of your FSAR for the steel containment vessel.. it is not clear
<

,

how you have treated the nonaxisymmetric loads and the transient loads.-

4

Provided a detailed discussion of your procedures on these matters.
-

1

L |(Refer to Part (c) of Question 220.20.) ;'

|

220.23 Q
\ gy e, b

":. :. _ _ _ __ _ ^ " 7..Idonaxisymmetrical loads by expanding the loads.

a4 t w4<Jinto a fourier series. t '1.; ' 2_ _ _ f 2:- Transientloadgdy
using the time-history method.
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t220.24 The staff will review the ultimate capacity of the containment vessel
(3.8.2) with respect to internal pressure build-up due to accidents when we

review the GESSAR PRA. However, for our review of your application
for an FDA, state in Section 3.8.2.4 of your FSAR whether your proposed
design of the steel containment vessel complies with our position on
this matter as outlined in Item II.4.d of Section 3.8.2 of the SRP.
You should be prepared to discuss this matter in detail at the forthcoming
structural audit in December 1982.
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220.25 Provide in Section 3.8.2.4 of your FSAR, a discussion of the localized
(3.8.2) deformations at penetrations in the steel containment vessel due to the

internal pressure build-up resulting from postulated accidents. Discuss
the effect of these internal pressure loads resulting from postulated
accidents on the leak rates at the penetrations in the containment vessel.
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In Appendix 3F of your FSAR you state that you use a value of 2.0 for220.26 the factor of safety against buckling which confoms to our position on(3.8.2) ''

this matter in Regulatory Guide 1.57. However, our current position
differs from that presented in this regulatory guide and is provided'

in Attachment 1 to this set of questions. The factors of safety against
-

,

buckling of steel containment vessels which we now find acceptable are:

For design conditions and Level A and 8 services limits, use a' *

a.
factor of safety of 3.0.

For Level C service Ifmits, use a factor of safety of 2.5.
I b.

For Level D service limits, use a factor of safety of 2.0.c.

The safety factors cited above are independent of the knockdown
factor. This factor is used to reduce to experimentally detemined
values of buckling stress, the calculated buckling stress obtained
from the classical theory of buckling based on small displacements
of a shell assumed to have no structural imperfections. Verify
that your analyses of the steel containment vessel meet our current-

positions regarding the required factors of safety against buckling.
-_ ._
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3 IN APPENDIX 3F, THE VALUE OF 2.0 FOR THE FACTOR OF

SAFETY AGAINST BUCKLING WILL BE CHANGED TO FACTORS

OF SAFETY AS FOLLOWS:
-

.

1. FOR DESIGN CONDITIONS AND LEVEL A AND B SERVICES

LIMITS, USE A FACTOR OF SAFETY OF 3.0,

2. FOR LEVEL C SERVICE LIMITS, USE A FACTOR OF

SAFETY OF 2.5.

3. FOR LEVEL D SERVICE LIMITS, USE A FACTOR OF

SAFETY OF 2.0.

AN AXISYMMETRIC BIFURCATION ANALYSIS SHALL BE

PERFORMED TO VERIFY THAT THE CORRESPONDING FACTOR

OF SAFETY IS MET.

THE CONFIGURATION OF THE STEEL CONTAINMENT SHELL

VESSEL SHOWN IN GESSAR II IS SIMILAR TO THAT OF

PERRY's DESIGN. BASED ON JUDGEMENT, THE VESSEL IN

GESSAR II DESIGNED ACCORDING TO CRITERIA CONFORMING

TO REG. GUIDE 1,57 CAN MEET NRC's PRESENT POSITIONS.

|

| THE APPLICANT N SHALL SUBMIT A
COMPLETE STRESS REPORT OF CONTAINMENT PRESSURE

'

VESSEL IN WHICH THE RESULTS OF AN AXISYMMETRIC
|

BIFURCATION ANALYSIS SHALL BE INCLUDED.
.-

_ ._ _ -
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_ 220.27 In Sections 3.8.3, 3.8.4 and 3.8.5 of your FSAR, you state that the design
'

(3.8.3) of concrete internal structures, other seismic Category I structrues and
- (3.8.4) foundations is perfomed in accordance with the requirements .of ACI-318
. (3.8.5) (1971). Our present position on this matter is that you should use
-

ACI-349, as augmented by Regulatory Guide 1.142. Evaluate and assess
the impact of satisfying our position on this matter. Identify specific

. deviations frora our present position. Indicate those areas where use
of the ACI-318 (1971) Code oroduces a less conservative design. Discuss
specific means for modifying those portions of your proposed structures
which are less conservatively designed. Alternatively, justify their
design adequacy.

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

-

-

NB_.._Y 9" b
_ _ . .

\
__

GESSAR II complies with ACI 349-76 and RG 1.142. See the
___, _ __

2following amended sections of the SAR. . ___

SECTION PAGES IN SECTION 3.8
-

_

3.8.3.T 1 (12) 56
_

| 3.8.3.3.6.1 64
. _ -

3.8.3.4.7.1 75

3.8.3.5.7.1 79
..__. _ _

3.8.3.6.1.7 85

3.8.4.2.1 98 & 99
3.8.4.3.1.2 104 & 105

.

3.8.4.3.2.2 107 & 108

3.8.4.4.1.3 115
_

3.8.4.4.2 117

3.8.4.4.2.5 118

3.8.4.4.3 120

3.8.4.5.1.2 127 .-
~

3.8.4.6.1 (3) 129

3.8.5.4.2 137
___. _ ,_ _ _ _

3.8.5.5.1.2 138
. _ _ __ _ . _ _ _ _

3.8.5.5.2 139

Fig 3.8-90 293/294
_____ _.
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'
3.8.3.2.1 Drywell (Continued)

..
-

(e) SSPC-SP-6, Commercial Blast Cleaning; and

:

(f) SSPC-SP-10, Near-White Blast Cleaning;

(10) ACI-ASCE Committee 326, Shear and Diagonal Tension, ACI
Manual of Concrete Practice, Part 2, 1972;

-

(11) Applicable ASTM Specifications for Materials and

Standards, 1973 edition; and

344-76 g
(12) ACI @ h Code Requirements for ef^ m: crc P

-

Wuclear fa{sG Relaud Gncrete Skuchues.
iG- C+-

3.8.3.2.2 Weir Wall

See Subsection 3.8.3.2.1.
.

3.8.3.2.3 Refueling Pool and Operating Floor

'

See Subsection 3.8.3.2.1.

3.8.3.2.4 Piping, CRD, and llecirculation Pump and Motor Support
System

See Subsection 3.8.3.2.1 (2), (4), (7), (8), (9), and (11).L.
3.8.3.2.5 Reactor Pedestal

See Subsection 3.8.3.2.1 (1), (2), (4), (7a, c, d, g, h, i, j , k) ,

(8b, c, d, e, g, h) , (9), (11) and (12) plus ANSI N101.6-1972,
Concrete Radiation Shield, as modified by Regulatory Guide 1.69,
Concrete Radiation Shields for Nuclear Power Plants. -

3.8-56

.. _ ._ - - . _ . - _ _ _ .__
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3.8.3.3.6.1
Definition of Terms and Nomenclature (Continued) .)

os --

S = For ctructural steel, S is the required section
strength based on the elastic design method and the.

allowable stresses defined in Part 1 of the AISCi

Specification for the Design, Fabrication and Erection~

of Structural Steel for Buildings.

U =
For concrete, U is the section strength required to~

. resist design loads and based on methods described in
ACI

Concrete is non-structural in the reactor
.

shield wall. g
Y

For steel, Y is the section strength to resist design
- =

loads based on the plastic design method described in
Part 2 of AISC Specification for the Design, Fabrica-
tion and Erection of Structural Steel for Buildings.

'

3.8.3.3.6.2 .

Load combinations for Concrete Structures and .IAcceptance Criteria
.

1

3.8.3.3.6.2.1
Load Combinations for Service Load Conditions

'

! The strength, S, is based on the following load combinations and
:

corresponds to the elastic working stress design method.
.

.

S = D + L.
(3.8-1)

S D + L + F,qo.
=

(3.8-2)
S = D+L+T +R.g

(3. 8-3 )
.

S = D+L+T +R +Fo o ego. (3. 8-4 ) -

U ;

-

;..s
'.

.

:

3.8-64
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3.8.3.4.6 Reactor Shield Wall (Continued)
.

Design of the shield wall is based on the elastic working stress.

design method. In certain areas of the shield wall, where large
loads are localized, plastic deformations can result. However,
the yielding is localized and does not affect structural integrity.
The structural design acceptability criteria are listed in Sub-
section 3.8.3.3.6.

-

.

| It is assumed that the structural strength of the shield wall is
due to the steel shell and does not act compositely with the con-
c' rete except as noted in the following paragraph. This assumption
comes from a conservative judgment that concrete is for shielding
purposes only and to resist local radial shear pressure loads such
as LOCA and jet impingement.

The loaded shield wall behaves as an integral structure. Vertical() diaphgrams welded radially betwee'n the inner and outer plates of
the shield wall as well as the presence of concrete in the annular
region ensure that loads on either the inner or outer plates are
transferred to the rest of the structure, and the concrete aids in
the buckling resistance of the plates (even through the concrete
is not used structurally in a composite manner). The summary of
stresses is shown in Figure 3.8-23.

3.8.3.4.7 Other Internal Structures *

C
3.8.3.4.7.1 Design '

~
344-7'

All other internal structures are covered by either the ACI
Code or the AISC Code and are designed in a conventional manner.
These structures have no unusual features which would require
other than generally accepted engineering procedures. The steamQ tunnel is designed using the finite-element computer program,

( NASTRAN.

3.8-75
.-- __ . - _ - _ ._ .__. . _ _ - _ . _ - _ _ _ _ _ _
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.) 3.8.3.5.5 Reactor Pedestal
*

/'

The stress allowables are described in Subsection 3 8 3 5. . 6.,

.
.

3.8.3.'5.6 Reactor Shield Wall

The design of the shield wall is in accordance with AI
.

The structural strength of the concrete in the shieldSC code.

not considered in the design. wall is

/~ tions, the stress allowables for steel aFor the Formal operating condi-
re the same as specifiedin the AISC code.

When thermal and pipe reaction loads are
added, the stress allowables are increased by 50 perce t
the abnormal / extreme environmental load conditi

n. For

allowables are increased by 60 percent from the basic AIS
ons, the stress

stress allowables. C

levels are such that failure of the structure is pin summary, under design conditions, stress
Furthermore, displacements are not sufficiently lrecluded.,

,

'

interfere with safety functions. arge enough to

3.8.3.5.7
other Internal Structures

|
'

3.8.3.5.7.1 General Criteria i,

3dp$J7 $* '
'

The internal structures covered byi

part of the general containment vo ume.ubsection 3.8.3.1.7 are a
in this group is a pre None of the structures

sure boundary or a fission product
:rrier; thus, the standard ACI G$3 ]]fand AISC stress

y

criteria apply to the concrete and steel structu
.

and strain
respectively. ral elements,

3.8.3.5.7.2
Deformation Criteria

One design feature of the containment ab .

f.n., and RPV pedestal is the absence of horizontal ties to any
.

ove elevation (-) 5 ft, ~~

other structure.

ctructures vertically supported on the containmThus, any member of the miscellaneous i tn ernal

ent wall and either
.

3.8-79
~~ --- -. . .. .
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( 3.8.3.6.1.7 Construction Codes of Practice (Continued)
r

.

(5) ACI 305, 1972, Recommended Practice for Hot Weather
Concreting;

'

(6) ACI 306, Recommended Practice for Cold Weather .

Concreting;

e (7) ACI 308, 1971, Recommended Practice for Curing Concrete;
,

(8) ACI 309, 1972, Consolidation of Concrete;

(9) ACI 315, Manual of Standard Practice for Detailing
Reinforced Concrete Structures;

35 344-7'.

a c. o(10) ACI 6IR__ I--9 /Q @ i i e,i m3 Code Requirements for 7-- ~ -- ~ ^ -- r ',.

A & Car SQ f y $9|4 W O ncr u b c k reS;
*

(11) ACI 347, 1956, Recommended Practice for Concrete
Formwork;

.

(12) ACI SP-2, 1975, Manual of Concrete Inspection;

(13) ASTM 15-C, Manual on Quality control of Materials

(14) ASTM C94, Ready-Mixed Concrete;

(15) ASTM C618, Class S, Specification for Fly Ash for Use
as an Admixture in Portland Cement Concrete;

.

(16) ASME Code Section VIII, Boiler and ' Pressure Vessel Code,

(a) Subsection B, Requirements Pertaining to Methdds of
Fabrication of Pressure Vessels and

O -

.

.

3.8-85
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''
?.8.4.1.7 Other Seismic Category I Structures

-

I Other Seismic Category I structures not within the Nuclear Island

will,be described by the Applicant.-

3.8.4.2 Applicable Codes, Standards, and Specifications

.

3.8.4.2.1 Shield Building

#
The major portion of the Shield Building, while protective, is not

subjected to the abnormal and severe accident conditions asso-

ciated with a containment.,/^ e Shie Hulloing 'c 1 u is aseo3

on the 1 31@p4f, Buil 'ng Code gequireme for Re' orce

rete,. [ listing of applicable documents follows:C

3 M -76
(1) ACI KLO 15 5 , r . = .a* Code Requirements for h .: crc e "

concref stuclear SA[ety Relatwl Concret1. 24ruchra.s;,

(2) AISC, Specification for the Design, Fabrication and '

Erection of Structural Steel for Buildings, 1969;

(3) ASME Boiler and Pressure. Vessel Code Section III, Sub-
section NE, Division 1, Class MC (Winter 1975 addenda)
(for design of main steam tunnel embedment piping anchor-
age only);

.

(- (4) AWS Structural Welding Code, AWS D1.1-1972;

(5) AWS Structural Welding Code, AWS D12.1-1966;

(6) NRC publications TID 7024-1963 and TID 25021-1967,
Nuclear Reactors and Earthquakes and Sammary of Current
Seismic Design Practice for Nuclear Reactor Facilities;

\_) *

:
.

-

(7) A'SME Boiler and Pressure Vessel Code Section III, Divis- }ion 2, Subsection CC (for design of lower wall up to '

elevation (-) 5 f t, 3 in., only);

3.8-98
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( 3.8.4.2.1 Shield Building (Continued) *.,
*

,|

'( (8) NRC Regulatory Guides:

i
* (a) Regulatory Guide 1.10, Mechanical (Cadweld)

Splices in Reinforcing Bars of Category I Concrete
? Structures; -

| (b) T.egulatory Guide 1.15, Testing of Reinforcing Bars
( O for Category I Concrete Structures;

'

N
9 (c) Regulatory Guide 1.28, Quality Assurance Program

Requiremen ts (Design and Construction);,

W-
(d) Regulatory Guide 1.29, Seismic Design

Classification;

s-C' D (e) Regulatory Guide 1.31, Control of Stainless Steel
N Welding;k

- k (f) Regulatory Guide 1.44, Control of the Use of
J Sensitized Stainless Stee];.

.

| k (g) Regulatory Guide 1.55, Concrete Placer.ent inb
Category I Structures;

,

(~-
}(h) Regulatory Guide 1.60, Design Response Spectra
y for Seismic Design of Nuclear Power Plants;

(i) Regulatory Guide 1.61, Quality Assurance Require -
,v ments for'.the Design of Nuclear Power Plants;

(k) Regulatory Guide 1.69, Concrete Radiation Shields
for Nuclear Power Plants; and

O /
(1) Regulatory Guide 1.76, Design Basis Tornado;

-
r 3.8-99*

_ _ . -
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3.8.4.3.1.1 Loads and Notations (Continued)

(2) Winter operation:

L
(a) air temperature inside building - 70*F,-

(b) exterior temperature above El 50 ft - (-)
40*F

* '

(c) exterior temperature below El 50 ft - 60*F
,

(3) Winter shutdown
.

'

(a) air temperature inside building - 50*F
( ..

(b) exterior temperature above El 50 ft -

(-) 40*F
(c) exterior tenperature below El 50 ft - 606F

For all cases as-constructed temperature is 60*F.
.

.

-.

thermal effects (including T ) which may occur 'T =
g

g;y$0 pdDOgo3+Ukcotte-
a design accident at 165'F maximum 30 c' whcT*b - J
LOCA SS. .sa.,3 A 6 en,

co ct5 US 5*-

or@eh ees
etbc 4 ag ge othef 3 genfor concrete structurU =

g
"required to resist de I *

. c t * co 65h 'coe o u 3

8 *** d*"t(design method describeE.*09Mt C* C
g ,-

pic" go.**e

Othe3.8.4.3.1.2 Load Combinations g seto-
=

.(- (1) Normal.operatir.g conditions - The strength design method
of ACI 318-71 is used for the following load combinations:

I.7
U = 1.4 D + 1.7 L + 1.3 T + P. . (3.8-14)g g

(<I.7
U = 1.4 D + 1.7 L + 1.9 F + 1.3 T + R (3.8-15). .ego o o

I,
,

(: U = 1.4 D + 1.7 L + 1.7 W + 1.3 T + . R. (.3. 8- 16 ), j
'

g

,b

3.8-304

- ___ . - _ _ _ _ _ _ __ ._.
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( 3.8.4.3.1.2 F \
Load combinations (Continued)

Bo'th cases of L hav its full value o ing complet,,

absent are check and the followin ombinations are .
I '

also satisfi :,
.

U = 1.2 + 1.9 F, g. (3.8-17) !

1.2 D + 1.7 W. (3 h
(2) Abnormal / extreme environmental conditions - The strength

design method of ACI 318-71 is modified by applying appro--

priate load factors for the following load combinations:

17
U=D+L+T +R +F (, 3.8-}9),.

It
U=D+L+T +Ro+W. (3.8-20)o t

19

U = D + L + T, + R, + 1.5 P,. (3.8-J1)

U = D + L + T, + R, + 1.25 P, + Y *Y j+Ym + 1.25 Fr .

(3.8-Jf)

U = D + L + T, + R, + 1.0 P, + Y +Y j+Y + 1.0 F, 3
-

r m

k (3.8-JJ)
o avi SW va cor g

ab t are che d /

U 3.8.4.3.2 Auxiliary Building
,

3.8.4.3.2.1 Loads and Notations

The loads and notations are the same as in Subsection 3.8.4.3.1.1-
except as follows:

<

L conventional floor or roof life loads, movable equipment=

G loads, and other variable loads such as construdt' ion
loads. The following live loads are used:

Concrete floors and slabs (including roofs) 200 psf-

3.8-105

. _ . - - _ __ _ _ _ _ _ _ _ _
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3.8.4.3.2.1 Loads and Notations (Continued)
.

C
Y = equivalent static load on the structure generated by the

reaction on the broken high-energy pipe during the postu-.-
lated break and including a esiculated dynamic factor to

account for the dynamic nature of the load-

Y) = jet impingement equivalent static load on a structure
generated by the postulated break and including a.7
calculated dynamic factor to account for the dynamic
riature of the load

Y,= missile impact equivalent static load on a structure
'*generated by or during the postulated break e

..

gbs4Cb0 berc "whipping, and including a calcu] -d e -'

.

' ofic-i gaccount for the dynamic, +-*
.

,

or th@sdCom ''" *

For structural steel, S is ,,). go.sd it gent for thatin d * 8that9[g c therl,$R
th C ad Se$

{ o

u\ 3"'''*$ 1.ad sh3U D',t -the elastic design methods a ispc c.'n bt.',

g

p;cientgr ocCOther*'inth,,,,$ dent
d- andPart 1 of the AISC Specific ti .

,

;,, , h azy 12, 1969.Erection of Structural Steel
es t,cro-

'

3.8.4.3.2.2 Load Combinati ns for Concrete Members
-

4

(1) Normal operating conditions - The strength design method

( is used and the following load combinations are satisfied
,

|

U=1.4D+1.7L+1.3T,+h,,+1.7n+1.4s c
(3. 8-M)

)I|7
%

U = 1.4 D + 1.7 L + 1.3 T +(1.cB R 4 1.7 H + 1.9 F
egog -i o s o

|,} (3.8-J8)
U = 1.4 D + 1.7 L + 1.3 T + R + 1.7 H + 1.7 W. 44-c g

( 3 : 9- 3<) [

(

3.D-107
|



P GESSAR II ezasuus
240.27 238 NUCLEAR ISLAND Rav. O

w - ;
.

.

~

3.8.4.3.2.2 Ioad Combinations for Concrete Members (Continued)
l.7 i4n

- For fluid pressure F, replace 1.7 H by F in Equations ).

,

3.8-g and 3.8-J6..

si 4 , -2M -n ,

cases o having its value or b comp 1
*

ab t are cha an p11^"1. W aditionu so

tisfied: 4
k-

U = 1. + 1.9 F (3 r )'.

e .

Q .2 D + 1.7 (3M*
.

(2) Abnormal / extreme environmental conditions - The strength
design method is used and the following load combinations

are satisfied:
J ,

! f:5
U=D+L+T +R +H+B. (3.8-29)

26
U=D+L+T +R +H+F (3. 8-M).o o egs
U=D+L+T +R + H. (3. 8-M)*

28
U=D+L+T +R +H+W. (3.8-FI)o o t g.

'

U = D + L + T, + R, + 1.5 P, + H. (3. 8- Hr)

U=D+L+T +R + 1.25 P + H + 1.25 ? ego +a a a g
(Y +Y j+Y)* I3*0-3 Ir m

U=D+L+T +R +P +H+F + (Y +Y.+Y).a a a egs r 3 m

(3.8 .3&)

ca n o nif rNC, p M uninn nN4 n g e.n 7
T

nent A M nside g A '

V :

%
/

.

3.8-108
-.

1
_



_.

1

I
CESSAR II 22A7007238 NUCLEAR ISLAND Rav. 0

3.8.4.3.2.3 Load combinations for Steel Members
e

.,

(1)'

Normal operating conditions - The elastic working stress
. design method is used for the following loa'd combinations:

.-

.

S=D+L. 37
(3.8-JF)S=D+L+F
(3. 8-M)$3

.
,

Sa D+L+W.
(3.8-3&) 'l

( Since thermal stresses due to T, and Rg are present and are secon-
dary and self-limiting in nature, the following combinations are
also satisfied:

..

1.5 S = D + L + T, + R,. 35
(3.8-29)

1.5 S = D + L + T, + R, + Fe s' I3*0~
l.5 S = D + L + T,+ R + W. (3.8- )

O_
In all these load conditions, both cases of L having its
full value or being completely absent are checked.

(2)
Abnormal / extreme environmental conditions - The elastic
working stress design method is used and the following
load combinations are satisfied:l

i

1.6 S = D + L + T,+ R + F, 3 (3.8-42)
37

1.6S=D+L+T +R +W.
t (3.8-46)

1.6 S = D + L + T, + R, + P,. Ao
(3.8-34)

1.6 S = D + L + T, + R, + 1.0 F,

( 4 P,g

(Y) + Y +Y). 4l+
r m (3.8-46)

1.6S=D+L+T +R +F eqs + D ~a a a e

O (Y) + Yr*Y).+ A2.
m (3.8-44)

-

3.8-109,
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{; 3.8.4.4.1.1 Static Analysis (Continued)

~

Local stresses around the equipment hatch and personnel air lock
openings are analyzed by using a three-dimensional finite-element

-

model analysis of a portion of the structure. The SAP computer
program is used. Compatibility of displacements between the over-
all axi-symmetric analysis and the three-dimensional analysis is
checked. A separate, detailed finite-element analysis is done for
steam tunnel embedment using the NASTRAN computer program. The

- model is shown in Figure 3.8-30.

3.8.4.4.1.2 Seismic Analysis

output from the overall time-history analyses of the Reactor Build-
ing is combined with the other loads defined in Subsection 3.8.4.3.1.1.
No separate seismic analysis is needed for the Shield Building.

( 3.8.4.4.1.3 Design 4g ,.74 '

The Shield Buildin is designed in accordance with applicable
portions of ACI bove elevation (-) 5 ft, 3 in. From the

top of the mat foundation up to elevation (-)5 ft, 3 in., the
Shield Building is designed in accordance with ASME Code
Section III, Division 2, Subsection CC. Adequate reinforcing is
determined for the walls, ring girder, and dome for stresses due
to design loads. The summary of design is presented in
Figure 3.8-31.

The steam tunnel area of the Shield Building requires special con-
sideration due to increased thickness and protuberances for shield-,

I

ing purposes. The Shield Building resists the normal operating,
shutdown, seismic, and accident anchor loads from the various pipe-
lines such as main steam, feedwater, and RHR lines. 'These loads
cause asymmetric deformation and large local bending moments in,

(j the steam tunnel area. A steel frame with stiffeners is designed
for the steam tunnel area using the AISC Code. The summary of
stresses is presented in Figure 3.8-32.

3.8-115
I
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3.8.4.4.2 Auxiliary Building (Continued) g,ff,

i

The design of the Auxiliary Building is based upon the AISC Desig
specification as modified by subsection 3.8.4.3.2.3 and ACI g'

codes. A lumped-mass stick model incorporating a three-dimensional

parallel-element model of the building which includes weights,
shear areas, stiffness of concrete walls, and weights of slabs,

equipment, and materials is used in a time-history analysis done

by the computer program STORY described in Appendix 3C. The result-'

ing maximum shears, moments, and torques are distributed to each
wall element in proportion to its relative stiffness. The results

due to the three earthquake components are combined linearly in

phase since the three-component time-histories are statistically

independent. Wind force at each floor is also distributed in a

manner similar to that for seismic shear.

3.8.4.4.2.1 Reinforced Concrete Foundation

O ~

The design and analysis procedures of the Auxiliary Building founda-

tion are discussed in Subsection 3.8.5.4.2.

3.8.4.4.2.2 Reinforced Concrete Exterior Walls

At the subgrade level, the exterior walls of the Auxiliary Building

are designed for lateral pressures from structural backfill,

( seismic forces, and design flood water effects as well as from

vertical dead and live loads.

:

Above furnished grade, the exterior walls are designed for seismic '

forces, tornado depressurization loads, and tornado missile loads

as well as for vertical dead and live loads. The exterior walls

above finished grade have a minimum thickness of two ft in accord-

(j ance with Subsection 3.3.2. ..

;

'

3.8-117

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



uuoann 4A ..n,vu,

238 NUCLEAR ISLAND Rsv. 0
220,277

3.8.4.4.2.2 Reinforced Concrete Exterior Walls (Continued) '

.

' Auxiliary Building exterior walls are designed by manual calcula-
tions. The summary of design is presented in Figure 3.8-33.

. .

3.8.4.4.2.3 Reinforced Concrete Interior Walls

The Auxiliary Building interior walls act in combination with the

exterior walls to resist seismic load. They are also designed for
'

the jet impingement, compartrent pressures, thermal, dead, and live
loads. Most of the wall thicknesses are governed by the shielding
requirements.

3.8.4.4.2.4 Structural Steel Columns and Steel Floor Framing

Steel columns are designed to carry dead, live, seismic, and other
vertical loads.

Each member of the structural steel beam / girder system is designed
as a simple-span member to carry the concrete slab dead load and
other construction loads. The composite section of the concrete

slab acting integrally with the steel beam is designed to resist
live, seismic, and other loads. Each beam frequency is calculated.,

Using the response spectra curve, inertia forces are obtained.
| The spacing of the beams is governed by the capacity of metal
| decking to carry wet concrete and construction loads.

(_,
3.8.4.4.2.5 Reinforced Concrete Floor Slabs and Roof g,7 b

'

The structural concrete floor slabs are designed as one- ay slabs
spanning between the steel beams in accordance with ACI J2.

2

Floor slabs are also designed as diaphragms to resist and transfer
seismic loads to the shear walls. -

1

V -

Concrete roof slab thickness is 21 in, to resist tornado missiles
')in accordance with Subsection 3.3.2.

3.8-118

|
.__ .
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(* 3.8.4.5.1.1 General Criteria (Continued)!

Th.a Shield Building SGTS is designed to keep the annulus between-

the steel containment and Shield Building at a negative pressure

even after a LOCA. In order to achieve a maximum in-leakage rate

of 100% per day under a pressure differential of five inches of

| water, the reinforcing steel is designed to remain elastic during

the SSE load combinations. A leak rate of 100% of the annular

.,
- space volume is approximately 300 cfm.

i '
.

The Shield Building protects the steel containment by anchoring

several large piping systems such as the main steamlines, feed-

water lines, RHR, LPCS, and HPCS systems. The Shield Building

resists the normal operating, shutdown, seismic, and accident
,

anchor loads from these systems while experiencing deformations
t

small enough to limit local cracking of the concrete and induced
,

stresses in the containment shell, piping, guard pipe, and

bellows assembly..

.

j 3.8.4.5.1.2 Materials Criteria

| 2h&9-76
The required strength U and section proportioning criteria of ACI-

undamentally cover the structural requirements for the

Shield Building. From the top of the mat foundation up to

elevation (-)5 ft, 3 in., the Shield Building is designed in

accordance with ASME Code Section III, Division 2, Subsection CC.,

For normal operating load combinations, the strength design.-

method is used. For abnormal / extreme environmental load combina-
tions, the strength design method is modified by assuming
stresses linearly proportional to strain. The concrete and steel ,

stresses are limited to
.

.. 43
-

.f 0.85 f', and (3.8-M)=
c

~

$Yb
f, 0.9 f (3.8-/E)=

y

3.8-127
- - - - _ _ - - - _ _ _ - - - _ - - - _ - _ - - _ . .-. -. - _ _ - - .
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I 3.8.4.6.1 shield Building (Continued)

, . .

(1) Cylindrical wall - The Shield Building wall is built

f using the jump-form method.
,

(2) Dome - The dome is constructed using the steel contain-
ment vessel as a temporary support. The formwork for
the dome is erected using numerous support points on

7. the steel dome. The bottom layer of reinforcement is

placed and 6 inches of concrete are cast. The steel
~

structure is designed for this load. The temporary form
supports are removed when the concrete reaches its

requisite strength. The remainder of the dome concrete
is then cast using the first layer as a form.

349-% -

(3) Splicing of reinforcement - ACI dode applies to
lapped splices for bar sizes 11 and smaller. Bar sizes
14 and larger are spliced by mechanical connectors
(cadwelds). Cadwelds are also used for splicing bar
sizes 11 and smaller. The splice is designed to develop
125% of the specified minimum yield strength. Reinforc-
ing spliced with mechanical connectors conforms to sub-
section 3.8.3.6.1.6. Where accessibility or space limita-

tions prohibit the use of the cadweld process, the speci-
fications permit splicing by butt-welding performed in
accordance with AWS Specification D12.1.

' (s
3.8.4.6.2 Auxiliary Building,

Materials and quality control are covered in Subsection 3.8.3.6.1
except as modified by item (3), subsection 3.8.4.6.1.

3.8.4.6.3 Fuel Building
.
,

() Materials and quality control are covered in Subsection 3.8.4.6.2.
Fuel liner plates are in accordance with ASTM A240, Type 304L,
stainless steel.

3.8-129
.
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f 3.8.5.4.1 Reactor Building Foundation (Continued)

.'/
The standard plant design is developed using a range of soil con-
ditions. Details are given in Appendix 3A. Variations of

physical properties of subgrade materials determined by actual test-
ing are amply accounted for by the wide range of soil conditions
used in the design. Factors of safety for overturning, sliding,

and flotation are shown in Figure 3.8-75.
r

i

3.8.5.4.2 Auxiliary Building Foundation *

The analysis and design of the Auxiliary Building foundation are
performed using the STRUDL computer program (Appendix 3C). The

,,'

three-dimensional finite-element model shown in Figure 3.8-76 is
used. The reinforced concrete walls located on and integrally
connected to the mat are modeled as stiffeners for the foundation.
Vertical and horizontal soil springs are used at each grid point

(i to simulate the subgrade reactions. The resulting forces and

moments from the exterior and interior walls and equipment supports
provide the loading input. The output is detailed information on

moments, axial and shear forces at each grid point and in each
-plate element.

' Both thermal gradient and growth through the base mat are applied
to the finite-element model. Stresses at each grid point and

( elements for each load combination are obtained. Stres's redistri-
bution due to concrete cracking is included.

349-%
The Auxiliary Building foundation t desig{ is based on the strengthi

l design method in accordance with ACI ,clS-7 2 eullcin@ Code Require-3

#ments{bencrcisj Mat areas supporting the interior columns are

additionally reinforced. Shear reinforcement is provided at
t

(, critical section= as required in addition to the main reinforcement.
The summary of design is presented in Figure 3.8-77. Factors of,

( safety for overturning, sliding, and floatation are shown in

Figure 3.8-75.

.

| 3.8-137
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*

.

.

3.8.5.4.3 Fuel, Control, Radwaste, and Diesel Generator }.

Buildings Foundations
[

See Subsection 3.8.5.4.2. The finite-element models are shown in
Figures 3.8-78 through 3.8-82. The summaries of design are pre-
sented in Figures 3.8-83 through 3.8-87. Factors of safety for

overturning, sliding, and floatation are shown in Figure 3.8-75.
.

3.8.5.5 Structural Acceptance Criteriag

3.8.5.5.1 Reactor Building Foundation

3.8.5.5.1.1 General Criteria
.

'

Within the perimeter of the steel containment, the foundation mat
is a support of the pressure boundary of the containment system.
The main structural criterion is sufficient strength to resist
loads and sufficient stiffness to protect the liner from excessive

otrain.

A further strength and proportioning criterion is the support of
loads other than those associated w'ith containment and pressure

'

cuppression structures (i.e., static and dynamic loads imposed by
internal structures). The overall building stability is deter-

mined as described in Subsections 3.7.2.14, 3.8.5.4.1, and
3.8.5.4.2.

b..

3.8.5.5.1.2 Materials criteria

(349-76
The required strength U and section proportioning criteria of
ACI undamentally cover the structural requirements for the
Shield Building. For normal operating load combinations, the

k
strength design method is used. For abnormal / extreme environme.ntal '

.

'
l

3.8-138
-. - - - _ _ . _ _ _ . . _ _ - - _ - - - - - - - - -
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3.8.5.5.1.2 Materials Criteria (Continued) .--.

r

load combinations, the strength design method is modified by
as'uming stresses linearly proportional to strain. The concretes

and steel stresses are limited to

f, 0.85ff,and -
=

.

'

f, 0.9 f=

where
.

'fgisthespecifiedcompressivestrengthofconcrete
f is the specified yield strength of reinforcement.y

3.8.5.5.2 Auxiliary, Fuel, Control, Radwaste, and Diesel(, Generator Buildings Foundations
r349-76

i

Structural acceptance. criteria are as defined in the AISC-1969
specification and ACI Code. In no case does the allow-
able stress exceed 0.9 F , where F is the minimum specifiedy y
yield stress. The design criteria preclude excessive deformation
of the building foundations. The clearances between the adjacent
buildings are sufficient to prevent impact.during a seismic event.

(j 3.8.5.6 Materials, Quality control, and Special Construction
Techniques

.

The foundations of Seismic Category I structures are constructed
of reinforced concrete using proved methods common to heavy
industrial construction (Subsections 3.8.3.6 and 3.8.4.6).

O

O

3.8-139
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GRADE UNE
f*

- _|-
, ,

POSSJBL INTERMEDIATE
_ i ma o

g j
_..

6- O" /

%._ _._ ._._ ._._
i i /s

\
P4

~

A
P2 d

. - ~\ e

r _ \
--

,
_ _ \ ha_

\h FON $ \ [
\ U

b
, ----P.

P3
-

-

.

-A. NORMAL OPERATION. NO FLOOD AND NO EARTHQUAKE- ' -

p = 150 psf;From 300 psf uni form surchargeg

p2= (65)h psf; Active soil pressure

B. CONSTRUCTION CONDITIONS. NO FLOOD AND NO EARTHQUAKE
p2= (65)h psf
p3= 615 psf, crawlers food surcharge

C. NORMAL OPERATION, DESIGN BASIC FLOOD, NO EARTHQUAKE

p = 150 psf,From 300 psf uniform surchargeg

p2= 50 g .5 (48)h (h-l ),ps f k-A
. D. NORMAL OPERATION AND OBE

p = 150 psfg
STATIC

p2= (65)h psf
P = 100 psfl

' OBE odditional
p4= (40)hg psf

NOTES: LOAD FACTORS IN DESIGN OF REINFORCED CONCRETE
6

RETAINING STRUCTURES SHALL FOLL0ff 197/ EDITION .V
ACl3+eGU'LOldCCDEREQUIREF

'

( m
Figure 3.8-90. Designed Active Lateral Soil Pressure

3.8-293/3.8-294

-- . _ _ _ _ _ - -



220.28 Item (5) in Section 3.8.3.3.1.3.2 of your FSAR is the factored load
<

(3.8.3)
coeination for the abnormal / severe environmental condition and isc pg . given as:

D+L+F +H +T
ego a a

,

However, Item II.3.f of Section 3.8.3 of the SRP states our position that
you should use Subsection CC-3000 of the ASME, Section III, Division 2

; Code, which presents the corresponding load combination as:
'

0+L+F +H +T
'ego a o

Explain this discrepan::y. Verify that your load combination complieswith our position on this matter.

Mo. 48 - h otSAs

.A+ A aoigqb %-
op.$ ke> $ w dl b s h &L: ul %d edd .

;

b M, N d 'op Mkk fp g sg4 >en

.

I
-

.

| e

_ _ -_ _ __ _ _. .. -- .--- . - . - - - . - - - - - - - - - -- - ' -
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3.8.3.3.1.3.2 Load Combinations for Factored Load Conditions )(Continued)

(5) abnormal / severe environmental 1.0D + 1.0L + 1.0 F
1 ego

J + 1.0H + 1.C ; ya 9_,,g,

(6) abnormal / extreme environmental 1.0D + 1.0L + 1.0P,
+ 1.0T + 1.0 F + 1.OR + 1.0 (Y +Y.+Y)a eqs a r 3 m
+ 1. 0R ; and

(7) severe environmental 1.0D + 1.3L + 1.0T, + 1.5 F,qg
+ 1.0R + 1.0P .

Maximum values of P , T,, R, Y' Y j ' ""d Y are applied simul-
r m

taneously, as appropriate, in the applicable combinations based

on a time-history analysis. Local stresses due to Y ' Yj'
""O Y

r m
may exceed the elastic limit allowables; however, there is no

loss of function and elastic behavior is assured.

Load combinations and stress limits for steel portions, such as

the drywell head and the personnel lock, that perform as pressure

boundaries are in accordance with the ASME Code. The drywell

refueling bellows design is in accordance with the Expansion Joints

Manufacturers Association Code.

The lower portion of the drywell wall is a composite design. The

steel plates act compositely with the concrete between them and

the entire section becomes equivalent to a reinforced concrete

section; hence, the preceding loads and load combinations apply.

3.8.3.3.2 Weir Wall

.

Refer to Subsection 3.8.3.3.1.

3.8.3.3.3 Refueling Pool and Operating Floor

Refer to Subsection 3.8.3.3.1. )
t

3.8-62

. _ _ _ _ _ _ _ _ _ _ _ -
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220.29 ''1

In Section 3.8.3.5.1 of your FSAR. you state that a high degree of(3.8.3) leak-tightness for the drywell is not a requirement since the drywell |
is not t vission product barrier and moderate leakage under accident !

-

,

conditic + 1s tolerated by the pressure suppression process. State
>

what d*3 e of leakage is considered tolerable and indicate the leak
rath .c ue drywell head. the equipment hatch and the personnel lock '

when the internal pressure build-up reaches the ultimate capacity of the
drywell pressure boundary.

,

,

I

%o,%*) %ESPONSG
g: THE DEGREE OF LEAKAGE THAT IS CONSIDERED TOLERABLE

IS CALCULATED, EXPLAINED, AND PRESENTED IN DETAIL

IN SECTIONS 6.2.1.1.5.1 THRU 6.2,1.1.5.5. THE

TOLERABLE, i.e., THE ALLOWABLE BYPASS LEAKAGE, IS

DEFINED AS THE AMOUNT OF STEAM WHICH COULD BYPASS

THE SUPPRESSION POOL WITHOUT EXCEEDING THE STEEL

CONTAINMENT VESS$L DESIGN PRESSURE OF 15 psig.

THE ALLOWABLE DRYWELL LEAKAGE CAPABILITY HAS BEEN

EVALUATED FOR THE COMPLETE SPECTRUM 0F CREDIBLE

PRIMARY SYSTEM RUPTURE AREAS TO ESTABLISH THE

G0VERNING CONDITION.

SEE ALSO ANSWER TO NRC QUESTION 480.04 WHICH

ALSO ADDRESSES BYPASS LEAKAGE CONCERNS. -

.

~
-

,.

'

; _

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

THE ESTIMATED COMBINED LEAKAGE RATE OF THE,

f DRYWELL CLOSURES, i.e., THE DRYWELL HEAD, THE

EQUIPENT HATCH, AND THE PERSONNEL LOCK, ARE

EXPECTED TO BE LESS THAN 30 SCFH. THIS NUMBER

WAS ESTABLISHED BY CONSIDERING THE 30 psig DBA,.

; THE IBA, THE 3 psig SBE ALL WITH A STEAM MEDIUM

AND THE 30 psig a 3 osig LEAKAGE RATE TESTS
-

AND STRUCTURAL INTEGRITY TEST AT 1.15 (30) = 34.5

psig ALL WITH AN AIR EDIUM. IT WAS CHOSEN TO

ENVELOPE ALL THESE CONDITIONS.

BY COMPARISON OF THE TWO VALUES, i.e., THE ALLOWABLE

BYPASS LEAKAGE VERSUS THE 30 SCFH, IT CAN BE READILY

SEEN THAT THERE IS A HIGH FACTOR OF SAFETY AGAINST

EXCESSIVE BYPASS LEAKAGE OCCURRING THROUGH THE

DRYWELL STRUCTURE CLOSURES INTO THE STEEL CONTAINMENT

VESSEL.

BASED ON M PAGE 6.2-43, THE SBA FOR A 6 HOUR
l

DURATION RESULTS IN THE MOST SEVERE DRYWELL LEAKAGE

REQUIREMENTS. THE " MAXIMUM ALLOWABLE LEAKAGE PATH

AREA" UNDER THESE CIRCUMSTANCES IS AN A // K OF 0.02

SQ. FT. BASED ON THE ABOVE CALCULATED VALUES, THE

" ALLOWABLE DRYWELL LEAKAGE RATE" AS ESTABLISHED BY

THE SBA IS 200% OF DRYWELL VOLUME IN 6 HOURS AT 3 PSID.

THEREFORE, Q = 2 (274,960)/6 = 91,653.3 SCFH.
'

NOTE: 1. DRYWELL VOLUME = 274,960 CU. FT.
FROM GESSAR II PAGE 6.2-161, TABLE.6.2-1.

2. Q = FLOW RATE.

FACTOR OF SAFETY = 91,653.3/30 = 3055 (HIGH)

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



220.30 In Section 3.8.3.4.1.4 of your FSAR, you state that tangential shearo

'(3.8.3) from the drywell vent plates is transferred to the drywell base plate
and in turn is transmitted to the foundation concrete through the..

f shear lugs under the plates. Indicate the allowable values of tangential
,

i

shear stress you have used. Verify whether your proposed allowable '

. t

shear stresses comply with our position in Item II.5.a of Section 3.8.1
of the SRP. !

.

Ikg $4220.30

In the lower portion of the drywell, the allowable value of the
tangential shear stress is in compliance with requirements in,

j item II.5.a of Section 3.8.1 of the SRP. For the concrete mat
below the base plate, the above item is not applicable. Through

,

the shear lugs the tangential shear force is carried down to the,

! mat by concrete bearing.
I

; ; .

.

*

.

.
*

e

!

!

. .

.; .

t

i

.

.

0

.

'

.

a 4

+

$

e
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- -- R20.31 Discuss, from a consideration of buckling, the effect of a postul.ited
-- ~~

(3.8.2) pipe break in the annulus region between the shield building and the
-

- containment vessel. Indicate to what elevation this could flood the
-- --- - - annulus, thereby causing an external hydrostatic pressure on the

___. steel containment vessel.

ehesteem 6h 4 em-p $ . 4 e e, m - g e .

. . .f% Cow SL .. . - - - ..-- . . .. -

- . . -

.

\
'
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220.32
In Section 3.8.3.3.6.2.1 !

for service load conditfons of concrete internal structures are:of your FSAR. you state that the load combination
(3.8.3),

. S=D+L+T +R (3,s.3}
-

. o o

sad +L+T +R +F (3.8-4)o o ego

However, our position on this matter is contained in Item II 5 of
Section 3.6.3 of the SRP which states that the stress lief ts for these

I

.

cases to be 1.3 S.
concrete structures satisfies our position in the SRP on this matter. Indicate whether your proposed design of internal

% eW ')awW .
' \

QW Wh &$ t %, k kt % Neb d.

hAL hv f)t T chtb W4
,

3.8.3.3.6.2 Load Combinations for Concrete Structures and
Acceptance Criteria

3.8.3.3.6.2.1 Load Combinations for Service Load Conditions

The strength, S, is based on the following load combinations and
corresponds to the elastic working stress design method.

t

S D + L. (3.8-1)=

.

S D+L+F (3.8-2)=.

.

'

f,3 S D+L+T +R. (3.8-3)=
,

|,3 S D+L+T +R + F,q0 (3.8 4
=

g g

.-;

3.8-64
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220.33 In Section 3.8.3.3.6.3.2 of your FSAR, you indicate that you satisfy
(7.8.3) three out of the four load combinations presented in Item II.3.c (11)(a)

of Section 3.8.3 of the SRP for the factored load conditions for steel-

,- structures using the elastic working stress design method. State why
, ~ you omitted Equation (4) of Itam !!.3.c(11)(a) and verify that you

satisfy our position on the load combination represented by Equation
(4)..

220.33 lg o,$s

h ~ h etion 3.8.3.3.6.3.2 f In the--.

original GESEAR II section, Equation (4) of item II.3.C (ii)
(a) was not omitted. Actually, Equation (3) was. Obviously,
Equation (4) is more severethan Equation (3). However,

Equation (3) was considered in the design.
,

e . -

L -.

#hhy'

|

.

O

e

/

.

t
. .-- -
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3.8.3.3.6.3 Load Combinations for Steel Structures and Acceptance
Criteria

3.S.3.3.6.3.1 Load Combinations for Service Load Conditions

.'
.

The elastic working stress design method is used. The following

load combinations are considered for the design:

S D + L. (3.8-1) (Repested)=

D+L+F (3.8-2) (Repeated)S =
ego.

1.5 S D+L+R +T (3.8-9)=
g g

1.5 S +R + T,. (3.8-10)D + L + F,q0=
g

(T and R , when due to thermal effects, are secondary and self-g

limiting in nature.)-

!

3.8.3.3.6.3.2 Load Combinations for Factored Load Conditions

The following load combinations are satisfied, using elastic

', workllng stress design method:

|

| 1.6 S D+L+T +R +F (3*8-11)=
g g s*

'
l.6 S D+L+T +R +P (3.8-12)= .

* *AM yl,4s = w+L +Tg + g + r."+ c g q + g ) + gy (9,3_i3.)
1.} S D + L + T, + R +P=

+ (Y +Y +Y) +P I *0-1
r j m eqs*

#

Thermal loads were investigated and found to be insignificant. In
I addition, they are secondary and self-limiting in nature and the

material is ductile. -
-

~ g- ~

3.8-66
,
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,' 220.34 Describe the analytical and design techniques you use to determine
(3.8.3) the effect of annulus pressurizaton loads on the shield wall surrounding

the reactor vessel. Indicate in this description how these pressurization ;
.- '

L loads are combined with other coincident loads, including the seismic
'

.

, loads and the LOCA and/or SRV loads assumed to be occurring coincidently
in the suppression pool,

i

220.34 h 5 o mR

d .

N pubsections 3.8.3.3.6.1, 3.8.3.3.6.3.1 and
QAoVfected.

3.8.3.3.6.3.2 f;_ __ pc..;;.

; /7 A/ASTJLSyrJ WN CAVH #4f c| bDCs?ns12
v|ISa

w-aayme%2 {eabas : O's&ucEuu,
vad&t W|few , co AaXaA poja. M' dc. Priam,

was ej@d d a tvuza.do -4xtic p.gaan,
-

.

.

h d r S .6 - /ed w( t.s - 9 d ha!$ (

.

.

1

?
*

.
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L
.

1

[ 3.8.3.3.4 Piping, CRD, and Recirculation Pump. and Motor Support
System

(
3.8.3.3.4'.1 Definition of Terms and Nomenclature

,

..

For definitions of terms and nomenclature, refer to Sub-
f

section 3.8.3.3.6.1.
,

.

| 3.8.3.3.4.2 Load Combinations and Acceptance criteria

(, ,w- _ ~_ --

{ Pa= DBA pressure including the annular pressurization load.

A uniform pressure of 65 psi is to be considered with a dynamic g .

? I
load factor' (DLF) of 1.63 for the annular pressurization load. *

,

A separate case of asymmetric pressure extending over 180* of the <

l

shield wall is also to be considered for this load. This pressureI
\

(,
various with the height of the shield wall in the following manner,

El (-) l6" to 2 32. 5", 84. 5 psi with a DLF of 1.57f El 323.5" to

J
352.5", 25 psi with DLF of 1.0; El 352.5" to 604.5", 8 psi with

j DLF of 1.0.

-

,

3.8.3.3.6.1 Definition of Terms and Nomenclature

(
The structure is designed to the AISC Code and ac amplified herein.

For definitions refer to Subsection 3.8.3.3.1.1.
m

- f
Live loads - stairs and platforms are designed forL =

100 psf

Por concrete structurcs, S is the required sectionS =

strength based on the working stresc design metli:d and
3 the allowable stresses defined in Section 8.10 cf

ACI 318-71. Concrete ir, nou -ctructural in the reactor

shield wall.

3.8-63

- ._ _ - _ _ _ _ _ - - . _ _ _
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k

( 3.8.3.3.6.3 Load Combinations for Steel Structures and Acceptance P-

Criteria -

y

(
3.8.3.3.6.3.1 Load Combinations for Service Load Conditions

. -

The elastic working stress design method is used. The following

load combinations are considered for the design:

S D + L. (3.8-1) (Repeated)=

(
S D+L+F (3.8-2) (Repeated)=

.

1.5 S
'

D+L+R + Ty (3.8-9)=
g

Tf.) fag , (3.8-10)1.5 S D + L + F,qg +R +=
g

(T and R , when due to thermal effects, are secondary and self-g g

limitiig in nature.)

3.8.3.3.6.3.2 Load Combinations for Factored Load Conditions

The following load combinations are satisfied, using elastic

working stress design method:

1. 6 S D+L+T +R +F (3.8-11)=

o o eqs.

.h ((y , (3.0-12)1. 6 S D+L+T +R +P=

1.6 S D+L+T +R +P=

a a a

+ (Y +Y j+Y + eq s 'I" V. ( "O~1 )r m

Thermal loads were investigated and found to be insignificant. In

addition, they are seconiary and self-limiting in nature and the
materia) is ductile.g

t

3.8-66

_.
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220.35 , For materials, quality control and special construction techniques,
(3.8.3) you state in your FSAR that you satisfy the requirements of the ACI-318

(1971) Code. Indicate in Section 3.8.3.6 of your FSAR how you satisfy-

_ the requirements of ACI-349, as augmented by Regulatory Guide 1.142,
- - - -

which is our current position for the design of seism.ic Category I
structures other than containment. Identify specific deviations from our
position on this matter and justify the design adequacy for such areas,

_ __ _ _. ._ . . _ _ . . ._.

.. . . . k y o.MR. .

. .. . . .

GESSAR II complies with ACI 349-76 and RG 1.142. See the
- e. -..

_, ___ . __ _

following amended sections of the SAR.

-- -- SECTIONS PAGES IN SECTION 3.8 -

~~~

3.8.3.6.1.1 81
._. _ _ _

3.8.3.6.1.2 81

- - 3.8.3.6.1.4 82 & 83 -

i

- . . _ . . . .. .

| _ . . .

. . - .. .. . .

. .
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-

i

3.8.3.6.1.1 concrete (Continued) -

.

All concrete not dependent on shores or bottom face forms for,

support is designed to attain its required compressive strength
in 90 days. The quantities of fly ash and cement used are |,

determined by laboratory testing of trial mixes.
!
:144-76p

All concrete work is done in aceordance wi,thj ACICn" g , w eig
',

Code Requirements for Chiufvi@CConcretp7 and with the llowing,

specifications. gg gg ggg

Material ASTM Specification

C150Cement Type I

Cement Type II, low alkali C150

C33Aggregate

C618Fly ash

Air-entraining admixture C260

s
Water-reducing agents

t 'Cy$ hf benY $t4TS,WbiCbihteh h ,

1#
3.8.3.6.1.2 Reinforcing Bar

requserncoh o{ ACI349-76
Reinforcing for concrete structures is by deformed bars which meet
the requirements of ASTM A615 Grade 60[ Placing and splicing of

( bars is in accordance with the requirements of ASME Code
Section III, Division 2. For mechanical (cadweld) splices for

reinforcing bars, see Subsection 3.8.3.6.1.6. -

Milltest results, in accordance with ASTM A615, are obtained from
the reinforcing steel supplier for each heat of steel'to sub-
stantiate the required compositions, strength, and ductility.

() Certified reports of chemical and physical tests performed- are sub-
All reports are docu-

O
mitted to the constructor for approval.

mented and submitted. The tests document yield, ultimate strength,

percent clongation and chemical composition.

3.8-81
_ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . __ _ _ _
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-[Q10.3G f.

3.8.3.6.1.2 Reinforcing Bars (Continued) "

g ..

In' addition, a full section of bar, as rolled, is tested to
substantiate strength and ductility. One test is performed for

every 50 tons of reinforcing or at least one test in each heat.
I

The tension test is made on each bar size in the heat. To assure
adequate ductility, two full-size bars of each size from each heat
are subjected to @ c;r bend test g in; : pin diem: D go-y

( 6 tiMine di-_ a r +ha
i "M M i-- h=[

3.8.3.6.1.3 Structural Steel ~

s

ejh-
The structural steel materials conform to all applicable require-
ments of the AISC Manual of Steel construction and comply with the
following specifications.

Material ASTM Specification

Structural steel, various A36
supports and anchors

High-strength structural steel -A572
plates,

.

.

3.8.3.6.1.4 Control Tests for Concrete

The following routine concrete control tests are made on the
concrete sampled from the discharge of the mixer. Sampling and
testing are performed for each 100 cubic yards of concrete<

productio q
, _ g[

J -

| (1) temperature of concrete;
i .

(2) slump of concrete (ASTM C143);

(3) air content (ASTM C143); ~

,
.

(4) plastic unit weight of concrete (ASTM Cl38); and

3.8-82
.
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3.8.3.6.1.4
Control Tests for concrete (Continued)

.

' (5) compressive strength of concrete (ASTM C31 tested in
-

'

accordance with ASTM C39 (sufficient 6 by 12-inch
concrete cylinders are molded for tests at three, 28,

,

and 90 days). g 4dd; '

- m
3.8.3.6.1.5 Evaluation of Test Result ta '"(' concrue p;:st$#"f ' "''''8 8holl

'

na a ne e' be l

:cd or a [r>. shire for e2ef, ,,,, q

Yd of conerere pf,,,"'' fc for eseh 100 cu(1) Concrete cylinders - A stre "E!on for 30 co , h'a the st:ne.rathe strengths of the two s
1 c). ['[.[[,0'. Pi 1c

a . ou : or
tested at the acceptance ac s on [, f|' ,100 si Ye "[''*yd

# 3
y

all strength tests and the
''8'i"g rare my [f,'j''P' that thu aninin u,

,

tive strength tests shall ' '

r,e'l"'~ncy stpftach 200'" Yd of conc" #[W or less th88 m for te37ed [
th "#''''o e shi 8

Prthe specified strength.
tvert bcrete .n,actt The tur

Flaced as se:'a|e't
con.tecut th' ' Cst d::a ofch 100 cu ve, (2) Splices of reinforcement de5iation$' ['*E*j"di'''e a hiAct n

.
* /
0 5

Division 2, Article CC-30u ''"f"4uency.
** "" 2h"88he de:aas d

for bar sizes 11 and smaller. .Bar sizes 1 ano m ieu
-

are spliced by nechanical co nectors (cadwelds). Cad-'

welds are also used for sp1 cing bar sizes 11 and
.

smaller. The splice is signed to develop the speci-
fled minimum ultim 'ngth. Reinforcing spliced

| with mec ''
d* s in conforms to Sub-"

to 59 accessibility or spacew
lies .

t

9./16 APP e gen ion.s
a of the cadweld process,

of **aged --a'lt splicing by butt-welding per-
_ cordance with AWS Specification D12.1.

.

3.8.3.6.1.6 Hechanical (Cadweld) Splices for Reinforcing Bars

All mechanical splices are made by the cadwc.ld process, using ~
:

~
\

i

clamping devices, sleeves, and charges as specified by the
Cadweld Splice Instruction Sheets for B- and T-series connections

.,

y C-series materials are not permitted. .

i
*

- .

_, , . , _ _ . . _ _ . . ~ ,-
- -_ _
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220.36 In Section 3.8.3.7 of your FSAR, although certain of your test(3.8.3) requirements are acceptable to us, there are some portions in the
description of your proposed testing which differ from our position

.

'
A on the testing of the concrete and steel internal structures of

i-

. the containment. Our position on testing and in-service surveillance
requirements for the drywell in a Mark 111 containment is presented '

in Item II.7 of Section 3.8.3 of the SRP. Verify that your proposed
test procedures in the FSAR comply with our position on this matterin the SRP.

hg e220.36

The drywell acceptance test procedures match those depicted in

Item II.7 of Section 3.8.3 of the SRP.,

'

. . .

.

O
'

t
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f 220.37

codes and standards ts include Regulatory GuidesIn Section 3.8.3 and 3.8.4 of your FSAR. revise your list of4 (3.8.3). P

" (3.8.4) appitcablei as applicable.
and provide justification for them. Identify any exceptions and deviations you have taken1.94. 1.115 and 1 142

- -

.
. ,

,

.

220.37 Q> ,gg

See Sections 3.8.3.2.1 and 3.8.4.2.1 regarding Regul t
a ory Guide1.94.

Regulatory Guide 1.115 does not apply because no tu bi
I r ne

missiles are postulated for the nuclear island.
See Sections

3.8.3.2.1 and 3.8.4.2.1 and our response to Questions 220 27
and 220.35 concerning Regulatory Guide 1.142.

.

O 4.40 k My N LOAI
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*

e

4

L
, *

I a

,

e

.

?

*
*

.
,

9

f

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



f 'GESSAR II 22A7007F

22O,hg 238 NUCLEAR ISLAND R3v. 0-

,

3.8.3.2.1 Drywell (Continued) ') '
r

(d) Regulatory Guide 1.29, Seis '
.

'
(e) Regulatory "-

,

Wel'*
*

.

.-,

! y .-

*

_ _ . . - .

1~

p. -
-

P-

./
~

.or Seismic

(''
.

.-,
.

\-

.2de 1.64, Quality Assurance Require-

.. for the Design of Nuulear Power Plants; and

(k) Regulatory Guide 1.69, Concrete Radiation Shields
for Nuclear Power Plants;

N,

'

(8) ANSI:

(a) ANSI A58.1-1972, Building Code Requirements for

Mini:num Design Loads in Buildings and Other

St.ructures ;

(b) ANSI N5.12-1972, Protective Coatings (Paint) for

\ *he Nuclear Industry;.

-

e - g
u

3.8.54

. _ _ ---- _ ---_ . _ . . _ _ _ - . _ _ _ _ _ _
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[ 3.8.4.2.1 shield Building (Continued) -

f-
(8) NRC Regulatory Guides:.

'

(a) Regulatory Guide 1.10, Mechanical (Cadweld)-

~ Splices in Reinforcing Bars of Category I Concrete
Structures;

.

(b) Regulatory Guide 1.15, Testing of Reinforcing Bars
,

for Category I Concrete Structures;-

.

(c) Regulatory Guide 1.28, Quality Assurance Program
Requirements (Design and Construction);

I

(d) Regulatory Guide 1.29, Seismic D* '

classification;
*

. . . /

I (e) Regulator"
s.

WP -
.

.. ,. ,

.",

.,

| t 5
-

-

yk [Y[ -

yi

L
-

- ..a cs ;
\

*
,

. 411ty Assurance Require-.

..gn of Nuclear Power Plants;
.

,v latory Guide 1.69, Concrete Radiation Shieldsu
A

for Nuclear Power Plants; and,,

,' ".
,

.

(1) Regulatory Guide 1.76, Design Basis Tornado;

3.8-99-
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! 220.38 In Section 3.8.4 of your FSAR, you don't indicate whether masonry(3.8.4) construction is utilized in your proposed structures. If seismic
Category I masonry walls will not be used in your proposed design,.

- so indicate. If you will use seismic Category I masonry walls, identify '

any differences between the criteria for safety-related masonry walls
-

which we find acceptable (refer to Appendix A in Section 3.8.4 of the
SRP) and your proposed criteria for materials, testing, analysis, design '

and construction of this type of structure.

t

_220.38
'

', I

6&/ )
GESSAR Subsection 3.8.4 _erpe- 4[ W d kW3d 4 aob. dated m % 3 , s -4. .,

'

I$

;

; , -

t . . . .

.

.

.

l *

.
,

.

|
*
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.
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.
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-

.
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3.8.3.7.7 other Internal Structures

See Subsection 3.8.3.7.6.

3.8.4 Other Seismic Category I Structures

Other Seismic Category I structures which constitute the Nuclear
Island are the Shield Building, Auxiliary Building, Fuel Building,
Control Building, Diesel Generator Buildings, and the Radwaste
Building substructure. Figure 1.2-1 shows the spatial relationship.

of these buildings. The only balance of plant (BOP) structures in

close proximity to these structures are the Turbine Building and
Service Facility. They are separated from the Nuclear Island

structures by a seismic gap.

Seismic Category I structures within the Nuclear Island, other
than the containment, which contain high-energy pipes are the Shield
Building and Auxiliary Building. Guard pipes and the steam tunnel

walls protect the Shield Building from impact by the high-energy
pipes. The Shield Building is designed to accommodate the guard
pipe support forces.

| The Auxiliary Building, steam tunnel, and Residual Heat Removal
:

(RHR) System, Reactor Water Cleanup (RWCU) System, and Reactor
Core Isolation Cooling (RCIC) System rooms are designed to handle
the consequences of high energy pipe breaks. The RHR, RCIC, and

_,

I RWCU rooms are designed for 5 psid pressure, with the associated,

temperature rise and jet force. Steam generated in the RHR com-
|

Ugk QQ OY DO
J - . -

ut used a 6 case n . '

v
i W

( m
..

Other Scismic Category I structures which do not belong to the
Nuclear Island will be identified by the. Applicant.

3.8-90
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220.39 In Section of 3.8.4.3.2.3 of your FSAR, the loah combination in
(3.8.4) Equation 3.8-40 includes the SSE. We beleive that you actually intend

'

this load cambination to include the 08E instead of the SSE, similar
i.

to the comcinetton presented in Item II.3.b(1)(a) of Section 3.8.4'
-

,

of the SRP. If this equation is in error, correct it. If this equation >
- is not, state why you consider this load combination.
.

h M{)220.39

'4h .

m Subsections 3.8.4.3.2.3 f^ ya eyn =.
LAAk W 6 W N * %)th f WLU tt,
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3.8.4.3.2.3 Load Combinations for Steel Members

(1) Normal operating conditions - The-elastic working stress
design method is used for the following load combinations:

.

- S=D+L. (3.8-36).

S=D+L+F (3.8-37).g

S=D+L+W. (3.8-38)

Since thermal stresses due to T and R are present and are secon-g g

dary and self-limiting in nature, the following combinations are

also satisfied:

1.5S=D+L+T + R
F (3.8-39)o o. f e,.

1.5S=D+L+T + R >F p i (3.8-40)9 egs.
1.5S=D+L+T + R + W. (3.8-41)g g ,

In all these load conditions, both cases of L having its
full value or being completely absent are checked.

(2) Abnormal / extreme environmental conditions - The elastic
working stress design method is used and the following ~

l load combinations are satisfied:-

| 1.6S=D+L+T + R +F (3.8-42o o egs.
1.6S=D+L+T + R +W. (3.8-43)g g t

'

1.6 S = D + L + T, + R, + P,. (3.8-44)

1.6 S = D + L + T, + R, + 1.0 F, + P,

(Y) + Y + Y). ( 3 ". 8- 4 5 )+
r m

| 1.6 S = D + L + T, + R +F + P,egs,

+ (Y$+f + Y)* ( 3 .' 8- 4 6 )r m
.

,

3.8-109
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- - - 220.4Q In Section 3.8.4.1.3 of your FSAR, discuss in detail the design of
( 3. 8.'4 ) your proposed spent fuel pool racks. Explain how the racks are attached

to the fuel pool and indicate how you ensure that these racks withstand
-

seismic forces. Our positions on this matter are attached for your use
- - -

( Attachment 2). Modify your analysis and design, if necessary, to complywith our positions.

h5 c oh 54-.
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220.41 In Section 3.8.4 of your FSAR, you have not furnished information
(3.8.4) regarding the design and analysis of the cable tray and conduit supports.

Describe in detail the methods used in the design and analysis of seismic-

_.
Category I cable tray and conduit supports, including references to

,_.

the codes and standards which you propose to use.
- -
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220.42 Our position regarding the foundation design of all seismic Category I,

(3.8.5) structures is presented in Ites !!.3 and 11.5 of Section 3.8.5 of the
SAP and states that some additional load combina?.fons should be checked,

to determine if the factors of safety against sliding, overturning and)
',

floatation are within acceptable limits. It is not clear in your FSAR
'

whether you have checked these additional load combinations. Verify-

that the foundations of all seismic Category I structures are analyzed ,

for these additional loading combinations (i.e., Item II.3) and ensure,

their design adequacy (Item 11.5).

220.42 (Fr LCM

The load combinations listed in SRP 3.8.5.II.3 are met and exceeded
by the following GESSAR equations in Subparagraph 3.8.4.3.2.2.

SRP COMBINATION GESSAR EQUATION

a D + !! + E 3.8-34

b D+H+W '3.8-32
c D+H+E' 3.8-30

d D+H+Wt 3.8-32

e D + F' 3.8-29

For a discussion of SRP 3.8.5.II.5, see answer to question 220.43.

.

e
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220.43 Your calculated factors of safety for seismic Category I structures
(3.8.5)

-
- against sliding, overturning and floatation are given in Figure 3.8-75

of your FSAR. We note that you state the factors of safety against
sliding for the reactor, the auxiliary and the control buildings are 1.01,
1.02 and 1.04, respectively. Inasmuch as these values are below our
minimum acceptance criteria of 1.1, we find them unacceptable. Accordingly,
revise your proposed design and demonstrate with calculations, including

.

all your assumptions, that you satisfy our acceptance Criteria on this

.
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Ouestion 220.44 ( 3A.5.2, Fig. 3A-18) .

In Section 3A.S.2(1) of your FSAR, you indicate use of deconvolution
analysis (i.e., FLUSN) to determine the motion which would have to be
developed in an widerlying bedrock formation to produce the specified
postrol motion at the finished grade in the free field. We consider this
approach not sufficiently conservative and, therefore, unacceptable. Our
position on this matter is that the control motien should be applied at
the foundation level in the free field when performing a deconvolution
analy sis. Indicate whether your analysis will conform to our position on
this matter. (Refer to Item II.4.iii of Section 3.7.3 of the SRP. )

Response

no Regulatory Guide 1.60 response spectrum shape, which was used in this
study , was developed by statistical analysis of response spectra of
accelerograms recorded essentially at the ground surface. Cbnsequently ,
response spectra defined by RG 1.60, or by any similar statistical
analysis of ground surface recordings, are applicable to the finished
grade rather than to some depth below the finished grade within the soil
mass.

If a design response spectrum and associated control motion defined on the
basis of ground surface recordings is placed at depth in a soil mass, then
unrealistic motions will be calculated at other points in the mass. Se
motions calculated at the ground surface will be greatly amplified,
particularly when the input motion at depth has a broad band response
spectrum such as RG 1.60. A typical result of placing the desip control
motion at a depth of 40 feet is shown in Figure 1. Se design peak
acceleration of 0.15 g is amplified to 0.50 g at the ground surface, or
more than three times the design basis. Se response spectrum
amplification is even greater at some frequencies, so that the resulting
response spectrum at ground surface is completely inconsistant with the
desip basis. Pbr the above two reasons, several recent studies have
strongly recommended that the control motion be specified at the ground
surface in the free field. Among these studies ares the ad hoc committee
report on SSI published by AS 2 and the report by D'Appolonia

(NUREG/Ot693) completed for the NRC.

Se design for GESSAR II incorporates the envelope of responses calculated
for a wide range of subsurface soil profiles. Figure 3A-22 of GESSAR II
(Figure 2 attached) shows the computed response spectra at the foundation
level in the free field. Se desip response spectrtet (RG 1.60 anchored
to the OBE peak acceleration of 0 15 g) has been added to Figure 2. The

,

current Standard Review Plan (SRP) requires that the desip response
spectrum be enveloped at the free field foundation level. It can be seen
in Figure 2 that the computed response spectra essentially envelope the
desip response spectrum, indiciting that the GESSAR II analy ses

essentially conform to the SRP.
.

9
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240.01 You state in Section 2.4.1.1 of your FSAR that the total design of
(2.4.1) safety-related structures is compatible with plant sites having groundwater

levels up to two feet below grade. Indicate the actual design basis
groundwater level . In this regard, some plants select plant grade for
the design basis groundwater level to conservatively bound groundwater
fluctuations or to account for nearby flooding effects even though

O ene emoieat scouadwater ievei =ev de sc=ewnet iower- state wnetner
your proposed design will be radified on a site specific basis to acccmodate
the plant under these circumstances,

el e 5 m* f C
,

de .s p o )nw .Le_ o sf CW \on 1,3 fPov\c
s h cA % z.4.i,5..i

._
-

240.02 State whether the groundwater level which will be used as the design
basis for subsurface hydrostatic loading will also be used in ccmbination

Q with other extreme environmental loadings such as an earthquake or a
tornado or whether a lower groundwater level will be used. If a lower

groundwater level is to be used in your proposed standardized design
as the design basis for extreme environmental loadings, indicate what
this level will be. Alternatively, indicate whether this level will
be site specific. If so, state the interface requirement for this site
specific requirement. If the combined loadings are site specific, state
the purpose of having a standardized design basis groundwater level
which is two feet below plant grade for hydrostatic loading only.

9a spow s C

h iS g_ J - yov( m
ks f ow.s4s h + _ 2.4 1.i.3 g

[lono

o
State in Section 2.4.1.1 of your FSAR whether the design basis flood240.03 level established at one foot below plant grade includes coincident(2.4.1) If not, indicate how this will be accomodated
wind-generated wave activity. Indicate the wave runup your proposed designin your proposed design.
can withstand.

O ?a s eo^x
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2.4 HYDROLOGY ENGINEERING

O
The safety design basis of the Nuclear Island provides that struc-

tures of safety significance will be unaffected by the hydrology

defined below.

2.4.1 Hydrologic Description

2.4.1.1 Site and Facilities

The structures of safety significance will be located on the site

such that: (1) the total design is compatible with existing ground

water levels up to 2 ft below grade; (2) the floca level associated

with the design basis flood is at or below an elevation correspond-

ing to approximately 1 ft below plant grade and (3) the loading on

these structures does not include simultaneous flood levels and

seismic events. ,, ,,

A ( w ex4 F7< T N ss AT

() The specific description of the site and all safety-related

elevations, structures, exterior accesses, equipment and systems

from the standpoint of hydrology considerations will be provided
,

by the Applicant. R tb e ho S e cb a, I.3 '' b ^ *>*-
,

2.4.1.2 Hydrosphere

The major hydrologic feature on or near the site is the body of

water which provides the ultimate heat sink for the. Nuclear Island.

No upstream or downstream river control structures are present

which will cause either groundwater levels or flood water levels to

exceed the values given in (1) and (2) above.

The Applicant will provide a detailed description of all major

hydrologic features on or in the vicinity of the site.

O
2.4-1
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As indicated in Table 2.0-1, the design basic groundwater

-

level is 2 feet below grade. It is anticipated that the -

Huclear Island buildings can accomodate higher groundwater '
levels on an overall loadir g basis. However, in the event ,

othat a site has a highne groundwater level, and this in fcombination with other site-unique' conditions , indicates that
portions of the Nuclear Island buildings may be inadequate. g

O' confirming calculations and analyses will be made with the
cite-specific conditions using the loading combinations and
allowable stresses given in Section 3.8. The Nuclear Is]andbuildings will be nodified if necessnry to acconodite these I

c or.d i t i ons (see Section 2.0). ,.

.
*

,
jThe groundwater level of 2 feet belt.w grade is used as Othe design basis for subsurface hydrostatic loading -

(Table 2.0-1) . This groundwater level is also used in O
combination with other extreme enviromental loadings. Y
If a particular site has a groundwatwer level higher S
than 2 fee t below grade , its effect on the design of
the Nuclear Island buildings will be treated as indicated

,above. - - -
- mi

- - '
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240.04 State in Section 2.4.2.3 of your FSAR whether you plan to have parapets
(2.4.2) on the roofs of the safety-related structures. If so, indicate whether

the parapets will have scuppers or openings to limit the depth of water
' buildup resulting from a local Probable Maximum Precipitation (PMP).

State the design basis load on roofs. Indicate the maximum short duration
rainfall intensity that the scuppers or openings can handle. State what
credit is taken for roof drains in determining this rainfall intensity.
You should note that we assume roof drains are blocked with debris
during the design basis event.

ks p a .x .4

hok5 Ni3 Sb \5 i^^

sdo%A.s c- c h -z.4.1.3* f V"3vs e

240.0S State whether the ultimate heat sink will be a site specific item with
(2.4.11) regard to the source of emergency cooling water or whether there will

be some standard components such as mechanical draft cooling towers,
cooling ponds or spray ponds.

.

-ka b w.
% p m A ds sw \s 'p v a v u~

sn

s& s u% 2. +
,

i

|

|

|
,

,

|
|

..- -- - , . --



"TrTWtxc5trT:5CCD kv 0

b. TQ.h 40
hm 4F '/- @ . 0 4

, ,

2.4.2 Ploods

The structures of safety significance are designed for a design

basis flood, as defined in Requiatory Guide 1.59, up to an oleva-

tion i ft below plant grade including allowance for the effects of

coincident waves and the resultant runup as calculated from site

unique parameters.

2.4.2.1 Floc />p

* h o b2 lg[4 Ovj e 4 Cy d elated information for majorf 0Date, lov o
bO

.R O ehistoric. / o g o g, e rggion will be provided by the,

Applican A <340 b o#01 000Gb *h9 * %p n 6 1
1, D ,1

,

tv 9 o
h*p#

0
%y*J4 b Of2.4.2.2 Flo- t. o

0hh y' 4s 6 <&o

4 #Seismic Category I a u. /. 1 4 4 or esign basis

floods are designed to w (# '' / *b ection4 #o e '. q
2.4, using the " hardened" f1 a i e p Or 1 e thenp D dj -O

hardened protection approach, stbset. h 4' 0 On,o4*S "be -,

#js
g#rated in the plant's design to protect 4e 4 de .es,0a. q 3

*/systems and components from postulated flo *

h c. # '
..

*Category I structures required for safe shutdo' .:essible.

during all flood conditions.

Safety-related systems and components arc flood protected either

because of their location above the design flood level, or because

they are enclosed in reinforced concrete Seismic Ca'tegory I struc-

tures which have the following requirements:

.

| (1) wall thicknesses below flood level of not less than
2 ft;

(2) water-stops provided in all construction joints below

; flood level;

!

1

2.4-2
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The following low witer topica will be addressed by the Applicant:

(l) Low Flow in Streams;

(2) Low Water Resulting from Surges, Seiches, or Tsunami;

(3) I!istorical Low Water;

(4) Future Control.3;

(5) Plant Requirements; and

(6) IIcat Si.nk Dependability Requirements.

-

2.4.12 Dispersion, Dilution and Travel Times of Accidental
Re lea se s o f_L_i_qu_id E f f luen ts in Surface Waters

The ability of the surface water environment to disperse, dilute,-

or concentrate liquid releases of radioactive effluents relative

to existing or potential future water users will te addressed by

the Applicant.;

2.4.13 Groundwater

The following groundwater information will be provided by the
<

Applicant:'

,

I
(1) Description and Onsite Use;

,

(2) Sources;

i
-

t !
t

j (3) Acci. dent Effects; -
. _ _ .

'

', Thu ul timate heat sink is not within the scope of the
Nucl ear Inland ; it is the responsibility of the Applican t. I

tb . . L. ,,,4. - 1 > 'r . c i .M t Jc- cc.f .
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281.01 (5.4.8)

Recognizing that resins may enter the reactor recirculation system in the event of
a failure of a filter-demineralizer resin support septum, we established a design
criterion (Item II.2.f) in Section 5.4.8 of the Standard Review Plan (SRP) that a
strainer should be provided on the outlet of each filter-demineralizer unit. In
addition, we established a design criterion in the SRP that the reactor water
cleanup system (RWCS) should have provisions for monitoring differential pressures
to assure that the design limits on filter-demineralizer septums and resin strainers
are not exceeded. Describe how your design is consistent with these requirements.

Response Abs e bon
The strainer is described in$ubsection 5.4.8.2 and shown as Part Number D013 on
Figure 5.4-17. The high differential pressure monitors across each strainer and
each filter demineralizer is described in pangnph/5.4.8.2. The differential
pressure switches are shown pn Figure 5.4-17, Part N005 for the strainer and part
N014 for the filter-demineralizer.

281.02 (5.4. 9) .

Your description of the RWCS does not indicate that you will use a holding pump to
maintain flow through each filter-demineralizer in the event of low flow or loss of
flow in the system. Indicate whether you propose to use a holding pump in the system
or plan to schieve this function in some other manner. (RefertoItemII.2.cof
Section 5.4.8 of the SRP).

Response

Use of a holding pump is described inTubsection 5.4.8.2 and shown on Figure 5.4-17
as item C001.

- -- - -. _ _ - - _ _ _ -
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COPfiENT 281.03

V;rify that provisions have been made for draining and venting the components of the
RWCS through a closed system irt accordance with the requirements of General Design
Criteria (GDC) 60 and 61 of Appendix A to 10 CFR Part 50.

__ Response:

The following Table lists RWCS components and the vent and drain routing for the
component.

RWCS COMPONENTS

Orain Vent

Backwash Receiving TankFilter-demineralizer
Backwash Receiving Tank Phase Sep. Charcoal filter
Drain Pump Base c ~6 CMM DRW --

DRWHolding Pump Base oM CW n$
--

CRW CRWRegn. Heat Exchanger - Shell
- Tube CRW CRW

CP.W CRWnon-Regn. Heat txcnanger - Shell
- Tube CRW -

CRW CRWRecirculation Pump
CRW CRW

RWCS Process Piping
-

CRWValves F039, F054, and F004 and casms
-

Vents and drains routed to the CRW are closed; only the pump baseA rains routed tod

The water from vents and drains routed to the CRW and DRW isthe DRW are open. CRW sunps are vented through a charcoal filter
processed by the Radwaste System.The DRW sump is in containment and vented with pro-

~

(see note 16, Figure ll.2-3a). visions for a cartridge filter if required (see note 2, Figure ll.2-4a).The

backwash receiving tank is routed to the Radwaste System, and it is vented through
a charcoal filter, Part No. D0120, Figure 5.4-17.

1
-. - _ - _ _ _ _ _ _
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281.04(6.1.1)

Demineralized water from the condensate storage tank or the suppression pool, with
no additives, is used in the containment sprays and to inject core cooling water.
Indicate the limits you will place on the conductivity, the chlorides and the pH of
this water to minimize stress corrosion cracking of unstabilized austenitic stainless
steel components.

Response;

The water quality requirements for the condensate storage tank are given in,3ubsection
9.2.6.2, and for the suppression pool in3ubsection 9.5.9.1.2.

281.05(6.1.2) -

Indicate the total amounts of protective coatings and organic materials inside
containment which do not meet the requirements of ANSI N101.2 (1972) and which do
not comply.with our posi-tion in Regulatory Guide 1.54. Evain te the generation
rates and total quantity of combustible gases that can be fonned from these unquali-
fied organic materials in the' event of a design basis accident (DBA). Evaluate the
volume of solid debris which can be formed from these unqualified organic materials
under DBA conditions and which can reach the containment sump. Provide the technical
basis and the assumptions you use for this evaluation.

Response:
Smbse_2 hon

Compliance ith Regulatory Guide 1.54 and appropriate ANSI Standards are reviewed
in Section 6.1.2.1 for protective coating.

The remainder of this response is provided in revised Subsection 6.1.2.2.

- -

. _ . - .
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6.1. 2 . L Protective Coatinqs (Continued)

items as elactronic/eluctrical trim, covers, face plates and valve

handies. Other than these minor exemptions, all coatings within

the containment are qualified to Ragulatory Guide L.54.

Major carbon steel components, such as containment steel, ar2 pro-

tected with an inorganic zinc primer only, with no organic tcp

coat.

G.L.2.2 Ochar organt; :tatarials

Materials used in or on the ESF equipment have been reviewed and

evaluated in respect to radiol / tic and pyrolytic deccaposition and

attendant effects on safe operation of the system. For example,

fluorocarbon plastic (Teflon) is not permitted in environments

that obtain temperatures greater than 300'F, or radiation expo-
4sures above 10 rada.

D
A listing of significant amounts of other exposed organic materiais,

such as insulation, lubricants, and plastics, within the Reactor

Building is included in Table 6.1-2.

6.1.2.3 Safety Analysis

Plastic materials listed in Table 6.1-2 are not classified

according to ANSI N4.1-1973. As an alternative, for each appli-

cation the materials have been specified to withstand an appropriate

radiation dose for their 40-year life, without suffering any

,

significant radiation-induced damage. The specified integrated

radiation doses are consistent with those listed in Section 3.11.
The various suppliers have indicated their compliance with these

requirements.

-- x. .
~ - - , - ., . _ _ _ _ _ _ . - -%.~n.

j q Other organic materials in the containment are qualified to environmental conditions'
p_,

(3 Any exceptipns to the use of unqualified organics will bein the containment.
identified by the applicant. h + c< h 5 e ch - 5. 3 fee ' a 'c rh -

I

~~

k- __ _ _ _
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281.06(9.1.3)

Describe the samples to be taken and the instrument readings, includir.g their
frequency of measurement, which will be used to monitor the water purity in the
spent fuel pool (SFP) and to determine when the SFP clea'nup system demineralizer
resin and filter will need replacement. State the chemical and radiochemical limits
of the SFP water which will initiate corrective actions, including the basis for
establishing these limits. Your response should consider such variables as: boron
concentration; gross gama and iodine activity; demineralizer and/or filter
differential pressure; demineralizer decontamination factor, pH; and crud level.

Response:

The sampling frequency, instrument readings, frequency of measurement, and operating
chemical and radiochemical limits will be provided by the applicant subject
to the design limits and basis for water quality given in revised 5ubsection 9.1.3.2.

Greb samples are provided at the inlet and outlet to the filter demineralizer system.
Continuous conductivity monitors are provided at the inlet and outlet of the fuel
pool filter demineralizers. This instrumentation is described in Subsection 9.3.2.3.3.

Pressure drop across each filter demineralizer is signalled by differential pressure
switch N001 and across each post strainer by pressure switch N002 (Figure 9.1-24a).
As discussed inSubsection 9.1.3.2, when differential pressure exceeds the high alam
level by a predetemined value, the effluent valve automatically closes, and the
appropriate corrective action is taken.

|
|

|

:

,

l
__ _ _ _ _
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9.1.3.2 System Description (Continued)

drained from the inclined transfer tube during downward fuel trans-
for, as well as the volume of water above the skimmer welrs, which
drains from the pools following a temporary loss of circulation.

Clarity and purity of the pool water are maintained by a combina-
tion of filtering and ion exchange. The filter-demineralizers
maintain total dissolved heavy element content Ni, Fe, Hg,

at 0.1 ppm or less with a pH range ofp >.3
(Cu,

! 5etc.) .) to 7.5 for com-

patibtlity with aluminum fuel storacio racks and other equipment.
CSch filter unit in the filter-demineralizer subsystem has adequate
capacity to maintain the desired purity level of the pools under

l normal operating conditions. The flow rate is designed to be

| approximately that required for two complete water changes per day
j for the fuel transfer and storage pools. The maximum system flow

rate is twice that needed to maintain the specified water quality.
Water may be returned to condensate storage after being filtered
and domineralized.

The FPCCU System is designed to remove suspended or dissolved impur-
l
e ities from the following sources:

(1) dust or otner airborne particles;

(2) surface dirt dislodged from equipment immersed in the

pool;

(3) crud and fission products emanating from the reactor

during refueling;

(4) debris from inspection or disposal operations; and

(5) residual cleaning chemicals or flush water.
--

~ ~ Conductivity is" i
maintained a't less than 3 umho/cm at 2 VC, chlorides less than 0.5 ppm, and total |

'

<

insolubles less than 1 ppm (chosen to be consistent with reactor water quality i

limits).
~ /j,

- -
9 , t_ 3 ____ . ___
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281.07 (9.3.2)

In Item II.l.b of Section 9.3.2 of the SRP, we state in part that the atmosphere '
and sumps inside containment should be sampled in order to satisfy the requirement;
of the relevant GDC. Accordingly, describe the provisions to sample inside contair,-
ment in accordance with the requirements of GDC 64 of Appendix A to 10 CFR Part S0.
Indicate h'ow your design is consistent with the provisions of Regulatory Guide 1.97,
Revision 2. 4

,

Response:

Containment Atmosphere. Item II.lb of Subsection 9.3.2 of the SRP does not require
containment sampling for the Mark III. CDC 64 criteria to monitor the reactor
containment effluent is described in subsection 11.5.2.1.2 for measuring the primary
containment HVAC effluent which is normally continuously vented. When the contain-
ment is isolated, it may be vented through the Standby Gas Treatment System. The
process radiation monitoring as discussed in parc reph-il.5.2.1.5, will monitor the
noble gas radioactivity of the Standby Gas ireatment System.'S vk s t de
Sumps Inside Containment. The following sump pump dischargers are provided with
local grab samples through valves indicated. All sumps are provided with this
capability.

Sump Sample Valve Figure

RCIC Pump Room Equip. Orain FF029 11.2-3a
Drywell Equip. Drain FF020 11.2-3b
Containment Equip. Drain FF008 11.2-3b
HPCS Pump Room Floor Drain FF006 11.2-4b
RCIC Pump Room Floor Orain FF015 11.2-4b
RHR Pump Room "A" Floor Drain FF018 11.2-4b
RHR Pump Room "B" Floor Drain FF009 11.2-4b
RHR Pump Room "C" Floor Drain FF012 11.2-4b
LPCS Pump Room Floor Drain FF021 ll.2-4b

Drywell Floor Decin/ Pedestal FF028 11.2-4c
Containment Floor Orain FF033 11.2-4c

Regulatory Guide 1.97. Item II.1.b of Section 9.3.2 of the SRP is applicable to
the Process Sampling System (PSS) and not the Post-Accident Sampling System. There-
fore, consistency with Regulatory Guide 1.97 is not necessary for PSS. However, an
assessment of Regulatory Guide 1.97, Revision 2 is provided in Appendix 10.

i

i

f

I

_ _ _ _ _ _ _ _ _ _ __
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281.08 (9.3.2)
.

In Item 3.f of Section 9.3.2 of the SRP, we state that there should be passive flow
restrictions to limit reactor coolant loss in the event of a rupture of the sample
line. However, this criterion is not addressed in your FSAR. Accordingly, describe
how your design is consistent with the design philosophy of maintaining exposures
to "as low as is reasonable achievable" (ALARA) in the event of a rupture of the
sample line containing contaminated primary coolant. The staff's position on this
matter is also contained in Section C.2.1 (C) of Regulatory Guide 8.8, Revision 3
(June 1979).

Response:

The sample from the jet pump is taken from an instrumentation connection. Instru-
mentation connections are provided with a 0.25 inch inside diameter restricting
orifice located as close as possible to the reactor coolant pressure boundary
(Reference Figure 5-1.3a, note 29).

Sample probes for sampling reactor coolant from the RHR System are designed as
described in subsection 9.3.2.2.3(3). Figure 9.3-4 depicts the general sainple
probe which is furnished with a 1/8" orifice. This small orifice complies with
the passive flow restriction requireccant.

p - _ _ _
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281.09(9.3.2)
'

Provide infomation denonstrating that you satisfy the requirements of Item II.B.3,
" Post Accident Sampling Capability " of NUREG-0737. Specifically, demonstrate the
capability to obtain and quantitatively analyze reactor coolant and containment
atmosphere samples, without radiation exposure to any individual exceeding 5 rem to
the whole body or 75 rem to the extremities (GDC-19) during, and following, an
accident in which there is no core degradation. Additionally, you should: (1)
review and modify, as necessary, your sampling, chemical analysis and radionuclide
detemination capabilities to cunply with NUREG-0737.11.83; (2) provide us with
infomation pertaining to system design, analytical capabilities and procedures in
sufficient detail to demonstrate that the requirements have been met. Materials to
be analyzed and qualified include certain radionuclides that are indicators of the
severity of core damage (e.g., noble gases, iodines, cesium and nonvolatile isotopes),
hydrogen in the containment atmosphere and total dissolved gases or hydrogen, baron
and chlorides in reactor coolant samples in accordance with the requirements of
NUREG-0737.

In your detailed response, address the following ten matters:

a.. Your compliance with all requirements of NUREG-0737. II.B.3, for sampling,
chemical and radionuclide analysis capability, under accident conditions.

Response:

The Post Accident Sampling design and cap 4bility to respond to NUREG-0737 is discussed?.- I %d Al'hck B),.__ Ap p b t A (Stc h nin __ ... _. _ _

The analytical methods, procedures and exposure necessary to comply with NUREG-0707 A
M will be supplied by the gpplicant.

b. Shielding to meet the requirements of GDC-19, assuming Regulatory Guide 1.3
,

source terms.

|
.-- - . _ _ . , , _ _ _ _ _ - . . . - . . _ . _ - . . _ _ _ _ . . - . _ . ._. _ _ _ _ _ _
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Response:

The analytical methods and procedures and the resulting exposure will be supplied by
the App 1tcant.

The following exposure from sample collection operation has been calculated using
Regulatory Guide 1.3 source tems.' one hour after an accident. 3 feet from the source
cith exisiting shielding.

m Rem /hr

Liquid Sample Station 105
Gas Sample Station 361
Small Liquid Sample, in cask 6.12
Large Liquid Sample, in cask 2.17
Gas Sample in cask 54

Existing shielding meets the requirements of GDC 19; no additional shielding is
required.

Your compliance with the sampling and analysis requirements of Regulatory Guidec.
1.97, Revision 2.

Respcase:

Post Accident Sampling compliance with Regulatory Guide 1.97 is evaluated in-GROGRR
;
' Subsection 10.2.3.38. The applicant will provide evaluation of analytical pro-

cedures compliance in accordance with Regulatory Guide 1.97.
!

d. Verify that all elec'trically powered components associated with post-accident
sampling are capable of being supplied with power and operated within thirty
minutes of an accident in which there is core degradation, assuming a loss of
off-site power. -

Response:

The applicant will provide a timely and reliable power source for the PASS. The
PASS design bases is that a reliable power source is available one hour after an

I accident.

|

Verify that valves which are not accessible for repair after an accident aree.
environmentally qualified for the conditions in which they must operate.

|

.--
. -
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Responsel

Primary containment isolation valves are inaccessible for repair afte'r an accident
but are fully qualified including environmental qualifications as referenced in

Flow control valves located within the secondary containment
Subsection 6.2.4.2.5.
have been selected to assure that materials in the valves will withstand the themal
and radiation environment required for PASS operation. There are no other inaccessible

,

valves.

Provide a procedure for relating radionuclide gaseous and ionic species to
f.

estimated core damage.

Response:

The applicant will provide a procedure for relating radionuclide gaseous and ionic
species to estimated core damage. BWR Owners' Group has sponsored work in this area.

State the design and/or operational provisions to prevent high pressure . carrier
gas from entering the reactor coolant system from on-line gas analysis equipment

g.

if it is used.

Response:

The GE sampling system does not have on-line gas analysis equipment and,therefore.no
high pressure carrier gas,

Provide a method for verifying that reactor coolant dissolved oxygen is less than
0.1 ppm if reactor coolant chlorides are detennined to be greater than 0.15 ppm.

h.

Response:

The applicant will address analytical methods and procedures.
|

i

(1.) testing frequency and type of testing to ensure long|

i. Provide infonnation on:'

tenn operability of the Post-Accident Sampling System; and (2) operator training
requirements for post-accident sampling.

W
(1) This is included in the operating procedures and will be supplied by the applicant.
(2) Operator training is the responsibility of the applicant.

.

_ _ _ . _ _ .
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J. Demonstrate that your proposed sample locations in the reactor coolant system
and suppression pool will yield results which are representative of core
conditions.

Response:

Reactor coolant samples obtained from a tap off the jet pump pressure
instrument system will provide representative core coolant samples for
accident conditions and samples are taken from this location.

In order to assure that this sample location provides a representative
sample, sufficient core flow is needed to circulate water from the core to
the jet pump intake. After a small break or non-break accident, the
reactor water level is maintained at or near normal water level by the

operator using emergency procedures. For decay power above 1% of rated

power the core flow is estimated to be greater than 10% rated flow due to
natur al circulation. The entire reactor water inventory would be circulated

through the jet pumps in about 3 to 4 minutes, thus assuring that representative
samples of core coolant will be available at the jet pumps.

At power levels of less than 1% rated, a sample that is repcesentative of
core conditions would be obtained by increasing e reactor water level by

PSwd ps p c5 o -Rs a

18 in. This will fully flood thegmoisture separators and will provide a
thermally induced recirculation flow path for mixing.

Makeup water does not significantly dilute the sample. Makeup water flow

amounts to approximately 2% of the core flow for small steam line breaks

or non-break accidents. For small liquid line breaks, the makeup water

| flow rate is estimated to be less than 18% of the core flow.
Thus, no

significant dilution occurs and the water circulating through the jet pump
is representative of reactor coolant inventory for small break or non-break

( accidents.

|

|

|
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Further, sample lines in the RHR system provide for a reactor coolant satple
when the reactor is depressurized and at least one of the RHR loops is
operating in the shutdown cooling mode.

Finally, for larger line breaks where reactor water level cannot be main-
tained, reverse flow through the core to the suppression pool is provided.
Suppression pool samples are obtained from the RHR purap discharge.

Witer is injected into the reactor pressure vessel by the ECCS systems.
The injected water is from the condensate storage tank and/or from the
suppression pool. The injected water floods the reactor vessel and flows
through the break into the drywell. Approximately 9 minutes or less after
the start of the event, the drywell cavity is full of water. Water flowing
from the reactor vessel pipe break returns to the sup'pression pool by cascading
over the weir wall and out through the drywell horizontal vents. At t = 30
minutes (the actual time would normally be less), the RHR system is manually
initiated in the pool cooling mode and maintained in this mode unless contain-
ment spray is temporarily needed (1 or 2 loops available) to control contain-
ment pressure.

The RHR pool cooling system (i.e., suction and return line arrangement in the
suppression pool, type of discharge device, etc.), is designed to assure
adequate mixing of the suppression pool.

Based on the RHR pool cocling sy3 tem design and the comunication established
between the primary coolant in the reactor' vessel and the suppression pool,
the proposed post-accident sampling of water from the RHR suppression pool
suction line provides a representative water sample.

L cu:4 p ceyx pb of 7_81.03
Your response should contain sufficient documentation to demortstrate compliance with
our requirements on this matter. In addition to the information requested above, we
request that you submit data supporting the applicability of each selected analytical
chemistry procedure or on-line instrument. In the event our generic review determines
a specific procedure is unacceptable, we will require you to make modifications as
determined by our generic review.

Response:

Data supporting the applicability of each selected analytical chemistry procedure
will be submitted by the _ applicant.

-_.

_-
_ _ _ _ _ _ _ - _ _



02MsMflm 2GA7/0@)?/
238_ NUCLEAR ISLAND REV. 4T & 0-ck A h e n %< 2.9 8. 0 9|J

-

-

1A.21 POST-ACCIDENT SAMPLING CAPABILITY (NUREG-0737
Item II.B.3) (Cont'd)

NRC Position (Cont'd)

In addition to the radiological analyses, certain

chemical analyses are necessary for monitoring reactor

conditions. Procedures shall be provided to perform

boron and chloride chemical analyses assuming a highly

radioactive initial sample (Regulatory Guide 1.3 or 1.4

source term). Both analyses shall be capable of being

completed promptly (i.e., the boron sample analysis

within an hour and the chloride sample analysis within a

shift).

Response

A post-accident sample system has been added to the 238
i Nuclear Island design which meets the requirements of

this position. A technical description of the post-

accident sampling station is included as Attachment B.

P-y-
-

_ -.w-

I

$ Additional infomation on the post-accident sampling systen is included in response .
to NRC question 281.09.

i |
| ,. ~ i\ / ~~ ~~~w"
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281.10 Provide the following information about your high density neutron
(9.L.2) absorcer racks whien you proposed to use for scent fuel storage:

a. Indicate ene nature of the neutron insorber materials to be
incorporated into these racks.

;
'

b. State wnether tne compartments in the racks containing tne neutron
aosorcer materials are ventad or are exposed to tne 3::ent fuel
pool environment.

c. Provide additional information on the frequency of inspection and

the type of samoting used in monitoring tnis system.
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9.1.2.3.2 Structural Design and Material Compatibility Requirements

(1) The spent fuel pool contains 12 racks, four each of 13x13

racks and eight each of 13x17 racks, which provides stor-
*age for a maximum of 2444 fuel assemblies or bundles.

(2) The containment pool contains three 13x13 racks, which

provides storages for a maximum 507 fuel assemblies or
bundles.

(3) The fuel storage racks are designed to be supported

above the pool floor by a support structure. The support

structure allows sufficient pool water flow for natural

convection cooling of the stored fuel. Since the modules

are freestanding (i.e., no supports above the base), the

support structure also provides the required dynamic
stability.

(4) The racks include individual solid tube storage compart-

ments, which provide lateral restraints over the entire
length of the fuel assembly or bundle. The. cc,+spart M
k the tsc)A c.cdashiny rieutrcn ttbsorber vndkricds art V*n$C -

(5) The weight of the fuel assembly or bundle is supported
axially by the rack fuel support.

"Soml''is usect o.s t:. wdrn, OSorbst mehrrNI k G E 'S h c'$ h
Ansih; spJ pel sfeqe rac/<. ckschn. '8cral '' is a Br,op
mt Peru

tuhmuk- W(or &prsim f boro, carbw
s

i alu mine, de dArmirn. a>rd h,;3 a a -i

|
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9.1.2.3.2 Structural Design (Continued)

The fuel storage pools have adequate water shielding for the stored
spent fuel. Adequate shielding for transporting the fuel is also
provided. Liquid level sensors are installed to detect a low pool
water level, and adequate makeup water is available to assure that
the fuel will not be uncovered should a leak occur.

Since the fuel storage racks are made of noncombustible material
and are stored under water, there is no potential fire hazard. The

large water volume also protects the spent fuel storage racks from
potential pipe breaks and associated jet im ingement loads.

f h b h - A ec. 4.1 2 4- $ $ taftg|gy
-

t

The spent fuel storage racks require no periodic speci
inspection for nuclear safety purposes. _._

"

Fuel storage racks materials are made from stainless steel, in
~

solution heat treated condition, in accordance with the latest
issue of the applicable ASTM specification at the time of equip-
ment order. The storage tube and the integral neutron absorber

m
material are permanently marked with identification traceable to -

m

the material certifications. The fuel storage tube assembly con-

taining the neutron absorber material is compatible with the
environment of treated water and provides a design life of 40
years, including allowances for corrosion. _

Regulatory Guide Compliance - Regulatory Guide 1.13

For commitment and revision number, see regulatory guide commit-
ment matrix in Section 1.8. This regulatory guide is applicable

to spent fuel storage facilities. The building containing the

fuel storage facil'. ties, including the storage racks and pool, i .e
designed to protect the fuel from damage caused by:

(1) natural events such as earthquake, high winds and
flooding, and

9.1-13
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9.1.2.3.3 Protective Features of Spent Fuel Storage Facilities

(Continued)

The FPCCU system described in Subsection 9.1.3 provides adequate
and.contianaus cooling for the spent fuel.

From the foregoing analyses, it is concluded that the spent fuel

storage arrangement and design meet the safety design bases and
satisfy the intent of Regulatory Guide 1.13.

9.1.2.4 Testing Inspection

!fet rf kSfeb'k c+s) bj f.L $6*H f ^f LL bLh i * ^5)
Ml

Th ysne Im:1 rterege ;;;E requirc nc acriodic special testing;pe.m

fornnelearccfety[k.enr i n enec tic.- u. ccer_

yy ient,tL's hs% liwff ed k9unlI su.

9.1.2.5 Summary of Radiological Considerations

By adequate design and careful operational procedures, the safety
design bases of the spent fuel storage arrangement are satisfied.
Thus, the exposure of plant personnel to radiation is maintained
well below published guideline values. Further details of radio-

logical considerations, including those for the spent fuel storage
arrangement, are presented in Chapter 12.

9.1.3 Fuel Pool Cooling and Cleanup System

9.1.3.1 Design Bases

9.1.3.1.1 Safety Design Bases

The Fuel Pool Cooling and Cleanup (FPCCU) System shall be designed
'

to remove the decay heat from the fuel assemblies, maintain pool
water level and remove radioactive materials from the pool and thus~

minimize the release of radioactive elements stored in the contain-
ment upper pool and the pools in the fuel building.

9.1-17

l
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410.01 In Section 3.4.1.1.2 of your FSAR, you state that in "(flooding)
(3.4.1) cases involving visual inspection of the affected areas followed

by a remote or local operator action, a minimum of 30 minutes is
- allowed for the operator to take action." This implies that some

areas of the plant may be protected against internal flooding sources
( only by visual operator inspection. If any of these areas are

'

required for safe cold shutdown, revise your design so that positiveb
means of flood detection are provided. Identify which areas of the
plant rely on visual detection and verify that failure to discover
the flooding condition will not result in flooding of safety-related
equipment.

R-Q-S P o w S-4 .

.. .. 3 _ 1 . _ . -

k s G 0% LR.- . MS MW t.S Yb \n

M wR.d 3 h\ \eg 3 - 9 , I I , '2, .
__ _ __ _. ___

!
t

.
- .

410.02 All of your flooding analyses in Section 3.4.1.1.2 of your FSAR
(3.4.1) are based on either high-energy line breaks or leakage cracks in

moderate-energy oiping systems. Verify that flooding due to complete
failure of a non-seismic Category I tank or piping system cannot
result in conditions worse than those which you have analyzed.
Note that complete piping system failures should be postulated in
non-seismic moderate-energy oiping systems rather than leakage cracks

,

| if the complete failure represents the worst case. As an example,
your analysis of flooding in the control building assumes that the!

l largest possible pipe break is from a crack in the six inch fire
| protection line. Verify that the fire protection piping in question

is seismic Category I or analyze the consequences of a complete
1 pipe break.

.

h .5 o o w s do.-db3 M * t .r EW M
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The safety-related components located below the design flood level
inside a Seismic Category I structure are shown in Figure 1.2-2.
All safety-related components located below the design flood level
are protected using the hardened protection approach.

3.4.1.1.2 Compartment Flooding from Postulated Component Failures

AsLL P\Pi+J G., \) ESSE \ S M WE.ATExcu%qes.s to LTw FlooDsO 6-PoTewTign ia Au
STRtDE. BatDNG A8E, Wim CNG EXCEP HO4SG&niq W4tt FtED ANO A C0mpu: TG. FAttvSE

Nou - S ets.mm tw og. Pt PWG &YSTEm OF A MO.07-
15 NOT M9ude .'THE ons eXCEPTitN IS THG

COM~TAIN5 Mo SM E S 4070cwevb otaf% TC BottpiwG. % c_w,

CTULpnWArr,
_

Leakage cracks are postulated in any point of moderate-energy
piping larger than one-inch nominal diameter. The leakage flow

area is assumed to be a circular orifice with flow area equal to
one-half of the pipe outside diameter multiplied by one-half of
the pipe nominal wall thickness. Resulting leakage flow rates are

approximated using Equation 3-2 from Reference 1 with a flow
coefficient of 0.59 and a normal operating pressure in the pipe.

The only identified worst case of compartment flooding involving
a high-energy line is a feedwater line break in the steam tunnel.

All data necessary for evaluation of this case are taken from

Section 15.3.

No credit is taken for operation of the drain sump pumps although
they may be expected to operate during some of the pop ^TW,

| flooding events. TO IDENTP/
$FEC Rc RECD W 'Ansc. REmW9G A Fwoo trTccnow Mtn Jope cs 9

j

3the operator has a 10-minute grace period to act in case where
'

flooding can be identified and terminated by a remote adtion from
| the control room. In cases involving visual inspection the 410.01

affected area (except ECCS areas) followed by a remote or local
operator action, a minimum of 30 minutes is provided for the

! operator.

3.4-3
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410.03 In your flooding analyses of the steam tunnel, safe shutdown of the
(3.4.1) plant depends upon water level detection and normally closed isolation

- valves in the floor drainage system. With respect to these analyses, '

provide the following information:_
,

a. Verify that your proposed detection system is designed to safei.y-
{ grade requirements.

b. Verify that your proposed drainage system up to, and including
the normally closed isolation valves, is designed to scismic
Category I requirements.

c. Provide a Technical Specification or an interface requirement
for a Technical Specification that the drainage system valves
be locked in the closed position and verified closed as part
of a monthly r,urveillance program.

. .
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' 3.4.1.1.2.4.5 Steam Tunnel -,

' ?

|,\ From a flooding standpoint, the steam tunnel forms a 36-ft wide
~

pool closed by the containment on one side and by the. clean chase
in the Turbine Building on the other side. The floor in the steam

^

tunnel is at two elevations: El (+) 9 ft, O in., in the area

adjacent to the containment; and El (+) 13 ft, O in., in the
remainder of the steam tunnel. The elevation of the top of the

f- clean chase is 23 ft, O in. The steam tunnel floor area is approx-
2( imately 2500 ft ,

The worst flood condition in the area is caused by a feedwater
linebreak. Up to 900,000 lb of water are discharged into the
steam tunnel area with the water level in the tunnel reaching
elevation 17 ft, 1-1/2 in.

The largest leakflow from a crack in the steam tunnel area,
postulated in a line other than the feedwater line, is from the,

8-inch ESW line (130 gpm). The resultin flooding rate in t -

*

case is 5 inch / hour * WE LocKCO Closed t>RNM VAtut POGNU
er we. sysiEm WLLL BG VER$tED CLOSED
y, fAc i CF A FFIc,otAt2.uvelu>wc6 FFomm.
:--_-

Floor drains from the steam nnel area are routed into the RCIC
room floor drain sump. To ace odate the large quantity of water.

from a feedwater line break with t any dama the ECCS rooms,
Sus Meafit 9 NIO.03bi

-

the tunnel floor drainage is based afnormal y closed drain and
flood water detection instrumentation. Under normal operation,

the steam tunnel is not accessible and there is no flow of water
into the floor drains. The normally closed drain line is therefore

considered to be an acceptable approach. The only water that the

flood drains in the steam tunnel can possibly receive under normal
operation is from a break or a crack in a pipe.

Te d 6 / p d 4 03a..54

Thefw{aterdetectioninstrumentation,insuchacase,alertsthe(
operator in the main control room. With the exception of a feed-,

[ ') water lincbreak, there is always enough time for personnel either_s
to control the situation by draining the water from the tunnel

3.4-13
l
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3.4.1.1.2.4.5 Steam Tunnel (Continued)

' er( through the RCIC floor drain sumpjto initiate the plant shutdown
to avoid any major secondary damage. In the c'ase of a feedwater

line break, the plant will be tripped automatically and the result-

ing la,rge pool of water in the steam tunnel area will be drained

out slowly by an operator after plant shutdown.

(' 3.4.1.1.2.4.6 Electrical Equipment Area at El (+) 11 ft, O in.,
( Zone 1

All equipment in this room is installed on 6-inch-high concrete
pads. Also, all floor penetrations are either enclosed by a
6-inch-high curb or sealed. The floor drainage in the area is

provided by eleven 4-inch drains which are routed to the normal

waste system. The large pipes penetrating the room are enclosed

by a wall and therefore are not a source of flooding for the room.
'

The largest leakflow that can result from an unenclosed pipe in
the area is from a crack postulated in the 3-inch ESW line

! (36 gpm). This quantity of water is drained by the nearest floor
i drain,
i

The electrical equipment area in Zone 2, from a flooding stand-
point, is identical to Zone 1.

'

3.4.1.1.2.4.7 Mechanical Equipment Area at El (+) 28 ft, 6 in.,(, Zone 1

The floor penetrations and openings (i.e. , HVAC duct and pipe
chase) in the area are enclosed by 6-inch-high curbs. The equip-

,

ment removal hatch is sealed to protect electrical equipment on
the lower floor from water damage. Floor drainage in the area is

( provided by either 4-inch floor drains.
t

The largest postulated leakflow in the area results from a crack-

in the 12-inch ESW line (225 gpm). For the worst flood condition,

a rupture and an instantaneous release of water from nonseismically
qualified tanks located in the area are also postulated. The total

3.4-14
_. -__ . . _ _ - _ .. _ . _ . _ _ _ _ _ - - . _ _ . _ - _ . - _ _ _ _ _ _ . - _ _ _ _ _ _ . - _ _ _ _ _ _ _
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3.4.1.1.2 Compartment Flooding from Postulated Componet Failures
( (Continued)

,r- .

|-

In all instances of compartment flooding, a single failure of an~

acti0e component is considered for systems required to mitigate
consequences of a particular flooding condition. The Emergency

Core Cooling System (ECCS) rooms are also evaluated on the basis of
a loss-of-coolant accident (LOCA) and a single active failure or a
LOCA combined with a single passive. failure 10 minutes or more

, '
.- ', 'fter the LOCA. "

,

Emp} & fraf% & ESW !y,t k*s., Qw 4 wy/
f,here are no interface requirements made_upon_th_e balance of plant

_

(BOP) from_pos,sible flooding in Nuclear Island buildings. Radwaste

${nes_(CRW, DRW, and DD), if operable during postulated _ events, '\-
_

eventually drain'tb the Radwaste Building. 'Other lines, such as
storm drains and normal waste lines, interface with BOP yard piping.
However, provisions are made in these lines that, should the yard

i piping become plugged, crushed, or otherwise inoperable, they will
,

vent onto the ground relieving any flooded condition.

3.4.1.1.2.1 Reactor Building
.

Failures of primary coolant piping are not postulated in this
section. These incidents and their consequences are covered in
Chapter 15.

?
g

Also, failures of ECCS piping are not postulated. In case of a

post-LOCA operation, this incident does not'cause worsening of the
environmental conditions in the containment. A redundant ECCS is
available to assure plant safety. In case of a piping failure

,

during ECCS testing, the resulting condition is less severe than
those covered in Chapter 15 or in the following paragraphs due to

short duration of the test and early detection by the operating
-' personnel performing the test. -

,
i

e

3.4-4
\

__ _
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410.04 In your flooding analysis of the fuel building, you state that a
~ ~ ~ (3.4.1) crack postulated in the eight inch fuel pool cooling system line between

the shutoff valve and the fuel storage pool can result in leakage of a
large quantity of water from the pool with a potential for an unacceptable~

long-term loss of cooling. You further state that operator action
(e.g., removal of a screen and installation of an inflatable plug) will
be relied upon to correct this condition and that the dose rate calculated
at the surface for plug installation is less than 10 mrem /hr.

Since you indicate that the fuel pool level will be maintaineda..

at its norma; level, explain how the operator will install theinflatable plug.

b. Describe how the leak is detected and identify the time available
for the operator to secure the leak, thereby limiting the total
leakage to about 6800 cubic feet as you have indicated.

Verify that this leakage water will not damage any safety-relatedc.
equipment. Describe where the water accumulates and how it is
drained.

d. Verify that the calculated dose rate is based on your new high
density spent fuel storage configuration.

_
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3.4.1.1.2.5.3 Fuel Building at El (-) 5 ft, 3 in. (Continued)

A crack postulated in the 8-inch FPCC line between the shutoff

valve and the fuel storage pool can result in W op A

MNtTMy OF MTEA MOM SE Poot to WE t OWES.T F2.OO#- /M ME
Fuet. Sv c OINt. RT s t . (- ) 'b 2. F T . DIG tCRK RA7G FO2. THis /hiciossi7
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A'/ Sers7y RGLA 760 sqvistment" /Ai 175 MTR to )>> e FsGL. &N/M
Ficot, as7scrtoM OF R.coOluG WIU 86 0 >' 7 kJ C SAffry' GrA<It

/MGFLDt)O t Gu&t. - AL&tm IAI THE CONTAoc.- Room , -[F THE pumio.5

O'^'^!' A'u, ko fuMO LM i LO:Il be esfAGDJMEO So Exc6tswt

hA'"IWe Timc or ras- pumph tocold be uxo To iMieemisvs L.F 410.04-

P R o & E m w xus-te o ,

NA %E. ~Op wpp72tL I$ pg>AtkVg To AS$vgy,g po ot__ c o g;_,9 (,.,

To miTi497c TH!S tEAKAccc covoaTies', A PATCH tpoc(L ths Aat'<eo
TD THE CAAC% /Is /W A]T[YN4~q Asu' /UF?-AT/W R.u6. Qyuf Der

| OS20 (in /]Le /AA GT c?f= 7~NG~ Pt/M~a A)C 0M'* TWZ t A) Suc h

A CASG tvou/d b4 LSdotE.O to A mMumum wSs 'i%75. OF
to mWem/ar. 'I%s dose mvs is seseo os rxe new h, A
DEroL(Ty', Spent FUCL STD AA6G. G otV Ft 60 @7t DN NO A

'

CoMSPs/r4 EvC. A55%FW(M Th /+T I M PDOLLNINTG%l.15
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3.4.1.1.2.5.4 Fuel Building at El (-) 11 ft, O in.

The largest leak flow that can occur in the area is from a postu-
lated crack in the 16-inch ESW line (282 gpm). Water is imme-

diately drained from the area through floor drains and causes
overfilling of the terminal sumps, flooding the floor at El (-)

3 ,4 -16
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410.05 Provide in Section 3.5.1.1 of your FSAR, the results of your analysis
A.5,1 ) to verify that the turnine drive of the reactor core isolation coolin_a

(RCIC) system is not a missfie source. Alternatively, verify that
miss11es from tne turbine canist damage safety-related equipment.

-
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3.5.1.2 Internally Generated Missiles (Inside Containment)

Internal missiles are those resulting from plant equipment
failures within the Reactor Building. Potential missile sources

~

from both rotating equipment and pressurized components'are
considered.

.

3.5.1.2.1 Rotating Equipment

The most substantial piece of rotating equipment is the recircula-
tion pump and motor. An extensive analysis of the recirculation

pump and motor under accident conditions is provided in Appendix
3D. This analysis demonstrates that, for the complete spectrum of
breaks in piping on the discharge side of the pump, no overspeed
conditions will exist. The analysis indicates that in the unlikely
event of a completely offset guillotine suction break, potential
overspeed may occur. However, an assessment (Appendix 3D) of
potential missiles demonstrates that such missiles will not pene- )4

trate the pump or the motor and the only potential missile source
is the pump impeller missile escaping through the pipe break.
With regard to the evaluation of the probabilistic consequences of
the pump impeller missile ejected from pipe breaks, it is concluded
that no damage is possible to the containment dome, any major pip-
ing system, or an inboard main steam isolation valve. Absence of

| damage is due to the fact that trajectories of the postulated mis-
siles do not intersect with these systems. Further, the only

potential missile targets are the reactor vessel and the cylindri-
,

cal portion of containment and neither can be penetrated by the
postulated missile. Thus, it is concluded that the recirculation

pump and motor can be dismissed as sources of credible missiles.,

| The pump P is less than 10~7 times per year and the motor P is4 y
less than 10~7 times per year. The results of the assess'ent arem.

summarized in Table 3.5-1.
p4 - The RCIC drive turbine is not a credible

source of missiles. It is provided with mechanical overspeed protection as well;

as automatic governing; very extensive industrial and nuclear experience with 410,05
this model of turbine has never resulted in a missile which penetrated the
turbine casing. 3.5-14

,- - - _ - ._. _,_ -__ _ _ - - __ _
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410.06 With respect to internally generated missiles inside containment,
- . _ _ _ (3.5.1 ) evaluate the effects of gravitational missiles such as fuel handling

equipment which may be generated by a seismic event. Provide in
Section 3.5.1.2 of your FSAR, the results of your evaluation and.

_. verify that both safety-related equipment and stored fuel are
protected in an acceptable manner.

_

._. . . .
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410.07 In addition to the possible missile sources you have identified,
(3.5.1) verify in Section 3.5.1.2 of your FSAR, that your analyses insidt

containment have included the reactor vessel head bolts and the
automatic depressurization system (ADS) accumulators.

( . ._ . .
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3.5.1.2,4 Evaluation of Potential Gravitational Missiles Inside Containment

Gravitational missiles inside the containment have been considered as follows:

Seismic Category I systems, components, and structures are not potential
gravitational missile sources.

'

Non-seismic items and systems inside containment are classified as follows:

a. Cable Tray

/ All cable trays for both Class IE and non-class IE circuits are seismically
supported whether or not a hazard potential is evident.

b. Conduit and Non-Safety Pipe 40.00

f uppog7Go /F /7W -CL%$ .t G COndutT Ib SG.$mkolf S

/S /OEN74 /tGO M A NTENTI At. HA'& Ago fO SAPE7f -

| Pan 7co sqvIpmcm. Au. REAcroa. two ww WE7f
Ct-A55 P/ pt^ th I b S F! S ! M ! &'s//~f /?NAlWb (UITH /)C EkCtyTibet

OFkA0WrWTEGoitoiot,,

c. Equipment for Maintenance i

All other equipment, such as hoists, that is required during maintenance
will either be removed during operation, moved to a location where it is not

a potential hazard to safety related equipment, or seismically restrained to

prevent it from becoming a missile.

.

. - _ _ - 7 , _ , , _ _ - . _ . _ _ - _ __ _ -__ _
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( , 3.5.1.1.2.2 Missile Analyses (Continued) '

I divisional equipment makes the design acceptable. All

safe shutdown functions in the Reactor Island design have
redundant backups and these redundant items are

separated either by considerabic distance or a missile-
~

, proof barrier. Based on this, the probability of a
-

.

valve bonnet missile striking both Division 1 and 2 vital
'

(.
targets for safe shutdown is extremely low making the,

resultant probability much less than 10-7 times per
year..

'

(2) Valve Stems - All the isolation valves installed in the
reactor coolant systems have stems with a back seat

' which eliminates the possibility of ejecting valve stems
even if the stem threads fail. Since a double failure

-

of highly reliable components would be required to
, . ' produce a valve stem missile, the overall probability,

of occurrence is less than 10-7 times per year. Hence

valve stems can be dismissed as a source of missiles.
MacenTe emes qy vessels less Ln-v 275 P.SI9 480.07
m ee my cres; ole Mssile seurse .

(3) Pressure Vessels 3The pneumatic system air bottles are
designed for 2500 psig to ASME Code Section III require-
ments. The bottles are not considered a credible source
of missiles for the following reasons:

,2-

h
(a) The bottles are fabricated from heavy-wall

rolled steel. -

(b) The operating orientation is vertical with the ends
facing concrete slabs. The bottles are topped with

steel covers thick enough to preclude penetration
by a missile.

s) ys _ (c) The fill connection is protected by a permanent
steel collar.

.

3.5-9
_. -. __ -- - .-. - -
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3.5.1.2.1 Rotating Equipment (Continued)

By an analysis similar to that in Subsection 3.5.1.1.1, it is

concluded that no other items of rotating equipment inside the

containment have the capability of potential missiles. All other

pumps are incapable of achieving an overs e condi4

* fearsample, THE ADS MIMYAMS W
,

Drstweo Po A Lao Ps 4 upter Po*'Wrt-
3.5.1.2.2 Pressurized Components i G 2'15 Pss) w nse sarcTwh'IE Yt'1VM'- +30 F

ments Ao art hereffic Mrr ccesiotetd
A Cvfdtbl4. Pn tMilt SowCE .

Identification of pot al missiles and their coniifequences outside
containment ar ecified in Subsection 3.5.1.1.2. The same con-
clusions be drawn for pressurized components inside of contain-

,

ment.g One additional item is control rod drives (CRD) under the
reactor vessel. The CRD mechanisms are not credible missiles.

The~CRD housing supports (Section 4.6) are designed to prevent any

significant nuclear transient in the event a drive housing breaks

or separates from the bottom of the reactor vessel. Since these

housing supports are in close proximity to the drive housing and

the supports have been designed specifically for the separation
'

event, there is no reason to consider the CRD mechanisms as

credible missiles.

3.5.1.2.3 Missile Barriers and Loadings

Credit is taken in some cases of rotating and pressurized com-

ponents generating missiles for missile-consequence mitigation by

| structural walls and slabs. Penetration of the following walls

| and slabs by potential missiles is not considered credible:

(1) drywell wall,

(2) weir wall, *

(3) upper pool walls and floor,

(4) reactor pedestal, and

(5) other interior walls and slabs.

3.5-15
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410.08 Verify that the seismic Category I charcoal delay tanks are protected( (3.5.2) against tornado missiles. Alternatively, provide justification
for the tanks not being protected.

'
|

9. 5L5 p 6h 5 E
,

mak f ro v\ J \ on J~Td A p p\t c AC' Las{!
., .

O d'1[I A 4t. C, qv-to A.
6

a ~ 7A E

a9 a,- sh , s ce Xx nu .n \ u . skck., s.s.2.

A.'aundr{.up k,

.

O
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QUESTION 410.09

- Demonstrate your compliance with the design criteria contained in
Branch Technical Position ASB 3-1, attached to Section 3.6.1 of the
Standard Review Plan (SRP) , in accordance with the implementation
section of ASB 3-1. Alternatively, demonstrate your compliance with
Appendix C to ASB 3-1. Identify where your criteria differ ~from the,

criteria contained in the documents cited above. Provide justification
for any deviations.

,.

RESPONSE 410.09
o

The pipe break criteria is defined in Section 3.6.1.1. See response
to Question 410.10 for revised text in this section.

i
.

.- -

410.10 In Section 3.6.1.1.3 of your FSAR, you state that where a pipe break
(3.6.1) event occurs in one of two or more redundant divisions or trains,

of an essential system, a singie failure in the other trains or
divisions of that system is not assumed, provided certain criteria
are met. It is our positit,n that the above single failure exclusion
following a pipe break may only be used for a postulated crack in '
dual-purpose moderate-energy systems as defined in Branch Technical
Position ASB 3-1. Verify that for all other systems, a single active
failure can be assumed following'a pipe break or crack and that safe ,
shutdown will not be precluded.

i

b f dh N is

do mp'(\ e k ( r12.c_ y o nsa r %3 ro,

M V\ Sw w h iLob 3. C l . | S .'

.

-

we

e

>w e

e*
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3.6.1.1.2 Objectives

(
Protection against pipe *oreak event effects was provided to fulfill

the.following objectives: -*

, ,

.

(1) Assure that the reactc,r can be shut down safely and
,

maintained in a safe cold shutdown condition or mitigate

the consequences of a LOCA..

( -

(2) Assure that containment integrity is maintained.
.

~

(3). Assure that the radiologigal doses of a postulated piping

failure remain below the limits of 10CFR100.

.

3.6.1.1.3 Assumptions
,

The following assumptions were used to determine the protection

requirements:~.

'(1 ) Pipe break events occur during normal plant conditions.

-

(i.c., reactor startup, operation at power, normal hot

standby * or reactor cooldown to a cold shutdown). -

. .

,

(2) A pipe break event may occur simultaneously with a

seismic event, however, a seismic event does not initiate

a pipe break event. This applies to Seismic Category I

and non-Seismic Category I piping.
'

.

- (3) '

h CIU6LC ACTiVG compotued FMILustE SHesoco 136 ALUvm2O /^' H37d'm$
'

.-
,'

%@ 70 htoTo GATS CouscquGovCES 0f: fMG Po$ Tut ATGO P/*/* W
' - *

EAILUiG AHO TO $64t/Toomsn TWE REncTO4, Gxc6PT ns ovansO :n-

ITern (4-) GEltL3 THC SIN 6,uS AC'nV6 C0tntcNEAIT FAoLuRG /s ASvrnEO TC O
CCCUR 10 AOosisoM TD 7ttC POSTutsTEO Pshovl, feiludG A'vo A'*Y Otsc7 },

COMSGydG McGS OF T+46 P19sNo 19eolosta, Sven as orwi TRst wo LCD *F ~,

OFVsnTG PouG4, Y*

Q (4-) WVGRG TttG ses'tuLnTeco pipiv6 FMicunc=. /s AMume r3 to OCC.uA /*4 OU;;;
g OF TLA30 ed shoes Reov,v ow tRases OF A DufM -puftPo1G PacDEW MG'-

'

.. .
- -

* Normal hot standby is a normally attained zero power plant opera-
ting state (as opposed to a hot standby initiated by a plant upset
condition) where both feedwater and main condenser are availabic
and in use.

3.6-3
._
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( 3.6.1,1.3 Assumptions (Continued)
... . .

|

( GNER4f E5 w TIS Wi!6tnh.,c M gaggwte 70 cPEQ W 6 M i *
wtmet. Svwr condtr ms' as segw or ro swrwww 7be rupc.ross
ANO rntit4ATS Tht CunG 9u0nch 0F Tr d P/0/N6 } % 5 sng ,SAvelee

Fatwncof eencasenr> iss rid o!Nen- IMArv on TonwS *F TvnT .
.

.

MTEm onty, weao nor as naummo NoV'060 Dec sr.r7dnr a5
'

.

'Ml'^'to To ses.sinic carneostI STAvcMos , is A'*J6*E* 1%*r 2
*

.

BarH CMTK no enstTE socucs, two15, conerauc7so, oMnesien, c.

'A'M60 M qvM sty /ps$urnygg,7Erf}ng Arvo tre.$9t.v cs 5
'

e

i !^! STY /MDS Af9fDPr t47a t%A Aircit><- Snfc77 syJ1EF>rs).. .

~ (5) Only Scirmic category I pipi 7 et,, d e ,, y g g g ,,, , ., g
''

th: con:cquene : Of 'he pipe bre:h :>cnt--(cr any other
._ . . . s.

,. _.. , .

5
(4-) If the pipe break event is the failure of non-Seismic

Category I piping, the pipe break event must not result.

,in failure to shut down the reactor and mitigate the
consequences of the pipe break event considering a,

, single active failure.
'-

(-7 ) If loss of offsite power is a direct consequence of .

,

the pipe break event (e.g. trip of the turbine-generator
' *

producing a power surge which in turn trips the main
breaker), then a loss.of offsite power occurs in a
mechanistic time sequence. Otherwise, offsite power is
available.

b
7. .

(4) A whipping pipe is not capable of rupturing impacted,,
,

*

pipes of equal or greater nominal pipe diameter and-

equal or greater wall thickness.

$
&(S) All available medieder systems, including those actuated by
>!!

operator actions, are available to mitigate the conse-, ,(: quences of a pipe break event. In judging the avail '
-

t

ability of systems, account is taken of the pipe break .
,

event and its direct consequences such as unit trip and '

loss of offsite power. Although a pipe break event

3.6-4
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' 410.11 Your assumption in Section 3.6.1.1 of your FSAR that only seismic
(3.6.1) Category L piping systems can be used to mitigate the consequen::as

- of a postulated pipe break may be unduly restrictive.uhen used in
conjunction with Branch Technical Position ASS 3-1. Your as:umptien F'.
is necessary when considering breaks in non-seismic Category I systems 'N-

g -5E but it is not necessary for breaks in seismic Category I systeins.
N "' /. . Any non-seismic Category I system which will be available following,

a break in a seismic Category I system, may be relied upon to mitigate
the consequences of that break.-

e v&..-

,,
_

M S p OW 3-4

See *esav -Ic %esG 480 10

410.12 Your separation analyses in Section 3.6.1.3 of your FSAR is based
( 3.6.1 ) on consequences which you find acceptable as a result of damage to
(RSP) only one division of a redundant system. These analyses are unacceptable_

since you did not consider a single active failure. Accordingly,
revise your analyses to include protection against postulated high-energy
system pipe breaks coincident with a single active failure.

h 5 c on r-e

Rs s pwu h Yu '9 M ho~ \s pwS'
Aw sA n % 2.e.\.n.t.-

e

_

M
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3.6.1.3.2.2 Separation (Continued) ',,.
'(. .

.

f requirements. No damage was assumed to occur due to jet
impingement, since the impingement force becomes neg-

c*nsequeets ) d ..re-

ligible beyond 30 feet. No further evaluation was3
' performed. *

, ,

..

. (3) Essential systems, components,'and equipment at a
,

distance less than 30 feet from any hi h-energy piping-

% Gonssqpeness ofn

loted pipen4m~.&oll. ovesa

(/ were eval ated to see$n
i -

if A= mane-cnn a occur *n ra + ban
be *Th*=$ s d 0 32s* ~ E*y anwda sa skddes.s *1 oln9 s. **44*e *lur$ "/cone-essential divisio.n, areventin" safe shutfe r of _ . .e.

Pre tsene.s ,.:. 1 <. h ee., of boAle .s , sMelds e an oed e-r.s eee...

plant. If demane cecurred to only a-a 44"4ei^" # *
4m./2..spse:)se.d .au re. de. e6ees cee eet 6e ef. .

sedundant.. system, the requirement for redur9 ant repara--

tier '-rar et. Other redundant divisione =re ="=ilable- -

Kor- s a f e-- shutdeva of the plant and ne further evaluatien
was perfer ed_.

q (1) If damege eculd cecur te ere ther one diuirier ef 2
k - A""A==* essential syste- '-?ithin 30 ft o' =ny kigh- -

.

energy piping, other prota-tian in +ha fo*m ^# S=vvia*=,
' shields, or e-bed ents '-?as used. These method of pro--

tection are discurre,d in Subrection 3_6.l_3.3.3_
-

.

.

. .

ue to the complexities of several divisions being adjac o
hig ergy lines in.the drywell and steam tunnel, e require-

- ments for .aration could not be evaluated ng these simplify-
. in+g a.SAssumptions. r these areas, sp ic break locations were

4Et*

determined in accordanc M P graph 3.6.2.1.4.3. If spatial
-

separation requirements . tance or arrangement to prevent
'

% .

damage) were not m ased on the evaluati sof specific breaks,.

barriers, e sures, shields, ur restraints was ssary. These
meth of protection are discussed in Subsections 3.6.1.
.e.1.3.2.4.

- \(J
.

-

.

, e e

3.6-9.
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410.13' Revise Appendix 3G of your FSAR to consider single active failures
(3. 6.1 ) coincident with postulated pipe breaks in all the high-energy systems
(RSP) analyzed. For all instances where a redundant system is relied upon

in the event of a pipe break, verify that the single failure criterion
,

is met. For example, in Section 3G.2 you state that Division 2 reactor
heat removal (RHR) system piping and Division 1 ADS piping could be

' damaged due to a high-energy pipe break but, since each has a redundant
system, no protection is required. It is our position that you must

provide protection or demonstrate that a single active failure
of one of the redundant systems is acceptable.

h s P **
'

,

6 N us sEl 0 W .\ J v gi &.Ro.3p%vtu-)ow w
SA hohs b G '1 - | '3 G . 2 . b >

~

.w

. 3 G '2. . '3 ; 3 s . 2. 4 cs w l Tc4La. . '3 . 6 - 7 .c
. . . - . . . - . . .

,

410.14 Appendix 3G to your FSAR does not inclJde a pipe failure analysis
(3.6.1) of the main steam and feedwater lines inside the main steam tunnel.

Accordingly, revise your FSAR to include these analyses. Identify
the equipment in the main steam tunnel which must be environmentally
qualified for these postulated pipe breaks.

h5 0 m 54L . .

I

k 5 p 0% SA.- '3 C)POV\0 \J

| mu a s Ad\>JLd3 6 %2. s. t.s .t. 2
(

, in om
|
!
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( 3G.2.1 Containment (Continued) ,

(
(RHR) piping, and Division 1 Automatic Depressurization System -

=D = U
(ADS) piping). ^S i n [cY [e din * e D 1^

r 910 35
aim, es.ni .A.m v. x:. H enemt line w uic.. nrntectinn ie yeng ire,d ,uhmee tn e hyt _ t hn _.pl a n e Anun em fol y nn

TNere a're two divisions of power and control conduit that could
be damaged by pipe rupture. Division 3 (D3V2-C3CAN-2, D3V2-

C3 CAP-2, D3V2-C3 CAT-1, D3V-C3CAA-1-1/2, D3V5-C3CCJ-1-1/2, and(
D3V5-C3CCL-1-1/2) which are power and control cable for the High-.

Pressure Core Spray (HPCS) System have redundant backup systems to
chut the plant down safely (i.e. , two trains of ADS and the RCIC
cystem). Division 2 (D2V2-C3BBY-3/4, D2V3-C3BCJ-1, D2V3-C3CBJ-1,
D2V2-C3BBZ-3/4, D2V2-C3BBT-2, D2V3-C3BCX-1, D2V2-C3BHH-3/4,
D2V3-C3BCY-1, D2V2-C3BHJ-3/4, and D2V2-C3BPZ-3/4) are conduits for
the water positive-seal valves which are not needed to shut the
plant down safely since, simultaneously, loss-of-coolant accident

,
g

(LOCA) need rot be assumed. No protection is required to prevent

consequent.i n. effects due to pipe break. There are two divisions.

|

of cable trays that could be damaged by pipe rupture which will
be (DlVl-T3AAD and DlVl-T3AAE) and Division 3 (R61-TT222 and

.

. R61-TTT221).
.

There are three divisions of instrumentation and fire protection

conduits that could be damaged by pipe rupture which will be pro-

tected by barriers to prevent consequential effects: Division 2

| (D2Vl-C3BAR-1), Division 3 (D3VN-C3CAC-3, D3Vl-C3CBK-1-1/ 2,

| D3Vl-C3CBJ-2, D3V1-C3CBL-1, D3Vl-C3CBP-3/4, D3Vl-C3CBM-1, D3V1-

| C3CBN-1 affecting H22-P005 reactor pressure level panel, and
H22-PO42 main steam flow), and Division 4 (D4Vl-C3DAF-1 af fecting

,

H22-PO42). .

|

| ,There is no heating, venting, and air conditioning (EVAC) ducting '

| in this part of containment so no protection is required.
h
e

.

|
.

3G.2-2
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( 3G.2.1 Containment (Continued) ,

.

There is only one division of instrumentation in the area that

could possibly be damaged by pipe break which is Division 3
.

p550Y . E$ OrNr ri$c $rYir c$.-(3/4-MC24-EBB). ?O
-

A #I 8'?_S f *_'"_ W YS_h *? f 1 1 h ? M W _* _,..
&_2 . ,,_.. .. ,_ _w.. a _.._

. . . .

High-Energy Line Location
.-

f'(,. 6 in. RWCU 138-DAC From RWCU 8 to RWCU 139

(Eram 65 ft to 48 ft).
,

6 in. RWCU 139-DAC From RWCU 138 to nWCU 9
(from 48 ft to 48 ft, 1 in.)-

,

'4 in, and 6 in. From heat exchanger B001C to
RWCU 6-EAC heat exchanger B002A(j' .

(from 49 ft to 51 ft, 9 in.)
-s

-

.

4 in, and 6 in. From heat exchanger B002B
RWCU 7-DAC to RWCU 201 and 202

.

(from 70 ft to 49 ft)~

,

6 in. RWCU 8-DAC From RWCU 203 and 204 to
heat exchanger B001C

i (from 53 ft to 60 ft, O in.)\' '

, 4 in. RWCU 12-EAC From RWCU 73 to RWCU 9
(from 39 f t to 4 6 f t, 7 in.)

.

6 in. RWCU 13-DAC From RWCU 7 to RWCU 8
(from 61 ft to 65 ft, 10 in.)

.

(~ i
4 in. RWCU 15-DAB From RWCU 14 (F028) to RWCU 140

/ (15 ft, 4 in.)

3G.2-3
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'
3G.2.2 containment Steam Tunnel (Continued)

: .

(~
.

.

LocationHigh Energy Line
- = *

.

. .

6 in. RWCU 73-EAC 'From RWCU 72 (F053) to heat
,

.

. . exchanger B001A''

(from 20 ft,160 in., to 41 ft,*
- -

-

,,

*

2 in.)-
.

# *
,

4 in. RWCU 14-DAC From RWCU 13B to RWCU 15 (F028)-

(from l'5 ft, 4 in." to 41 ft,~ ~

.

2 in.) .

.

e
There is 4pd 54 one division of equipment (Division 2) in the

immediate area of the high-energy lines that could be damaged due
pr toer y .,w-lst ee.* ha ra " provide.a +u pruerg do.m e.

4## Oto pipe ruptures *hava ura- nid ha ^'ha" = = 4 1 a hl a eye *ams
( ''te chut the plent do"n rafely. Me protectica is required to pre-

vent cenrequential effects.
-

.

Division 2' power an0. control conduit are routed in the steam
^

, tunnel area. There are no ESF divisional instrumentation and fire

protection conduit or cable trays located in the steam tunnel,so aoag @ince therc ir only enc divicier that could be d:m2ged duc to,cdson ss rcen rM . 410 0
_

.

pipe b'rc2P, protection ~2gainct consequential effects ir not
,

-rcquired. ~

,

(. '

There is no ESF HVAC ducting located in the steam tunnel, so no

protection is required. There is no ESF instrumentation located

in the steam tunnel, so no protection is required.

1
-

|
|

|

|

7
.

| .

3G.2-8
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*

3G.2.3 Auxiliary Building *

( High-Energy Line Locatiott

' 10 in MS201-ECB From MS33 (Valve F064) to MS2!,.2

(to F052A&B) (F087A,B and F051A,B)
.. . .

. .

A h,igh-energy line could affect two ESF divisions (APS3-ADB -A Ps
! - Division 1, and APS18-ADB - Division 2). The AB& system supplies 48"*0

air to the RHR air-operated valves in loop A (Division 1) and
~

loop B (Division 2) utilized during shutdown. This system sup- -

plies air as a backup to containment air locks. ,A barrier will

be provided to prevent damage to both divisions in the event of

pipe rupture."

The high-energy line is routed into the RHR pump rooms where there
th e re f o re ,A ba M o- A be P. oM M. +of_ ax,Tda nis only one ESF division; "O pratactica is ret 21re for-

,

4e the cable trays, instrumentation and fire protection conduit, and *
A~6 h%b ***t y U de w wK .' power and control conduity .f e.

-
.

There are no divisional ESF ducting in the area of the high-energy

line so no protection against pipe whip is required.-
'

| .There is only one ESF division instrumentation near the hi h-

energy line. b_-______a_. __ _ _ _ _ _ _ _ . _ , _ _ _ . _ _ d_ _ _ ,_ _4 _ _ ,_ _# 4" * " " ^ ^
.

|
High-Energy Line Location

1
-

*
.

4 in, and 6 in. MS202-ECB From MS201 to Turbine E51-C002
(upstream of F045) (-) 28 f t to 9 f t

|

There are two divisions of the Reactor Core Isolation Cooling

(RCIC) System that could be damaged due to pipe break of the high-
energy line. Most of the RCIC is Division 1 except for the 3-inch.s

RCIC 22-ACB line located at El 3 ft, 8 in. This line acts as the,

vacuum vent for the RCIC System and for Division 2 RHR B via

3G.2-9
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( 3G.2.3 Auxiliary Building (Continued)

. .

( 2-inch RCIC 4-ACB, so it will be prot'ected by a barrier. The..

Division l' piping will ao.t be protected eike t5e erY 'tF Oy
NYEi$$_ betes %t the p1=at d == ==F=1y_ .

~

There are no divisional cable trays in the vicinity of high-energy
line. The instrumentation and fire protection conduit are non-

. divisional hence no protection is required. Division 1 and 2

power and control conduits in the pipe chase could be impacted by;

jet impingement which are D2V2-C1ACB, D2V3-C1ACJ, and DlV2-ClABN.
These lead to the following Leak Detection System instruments. '

'

The power and. control conduits are protected by barriers to prevent
consequential damage." *

.

4

There are no divisional ESF ducting in the area of the high-energy
line; therefore, no protection is required to protect against' "

consequential damage. -

.

! A high-energy line break in th'e pipe chase could cause' damage to
the instrumentation leading to panel II22-P0201. These lines are
E12-PTN028 (Division 2) , E51-PTN083B (Division 1), and E51-
PTN055B and F (Division 2) . The instrumentation is protected by
barriers to prevent consequential damage since the Leak Detection
System is required to mitigate pipe break consequences. In the

,' RCIC cubicle, there are two divisions of instrumentation that will
" also be affected should the high-energy line pipe break '

(i.e.,

E31-dPT-N083A and B). The instrumentation in the RCIC cubicle is
ceparated by a barrier to protect against consequential damage.

High-Energy Line Locatiori
.

6 in. RWCU 4-EAC Fr'om RWCU 134 to C001 A and B,

i
(-) 4 f t, 10 in. to 2 ft, 2 in.

*

3G.2-10
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(. 3G.2.3 Auxiliary Buildin_g (Continued)

High-Energy Line Location
(_

'

4.in. and 6 in. RWCU 5-EAC From pumps C001 K and B to
RWCU 285

'

- - (--) 4 f t , 10 in. to 3 ft, 2 in.
-

..

Th'e high-energy lines are routed down from the steam tunnel floor -

into the RWC0 pump room where they are separated from all divi-
,sional piping except one line ,that is Division 1 in the Zone 1

p , ere wrA << sist 1,e pawmded to v<ew T o~ne -frem M + se e A .;
area. Me require-e-te are recerrary rm prate"t =0* inst conse- '#8d3.

1:se, wr e t<. .
quential d rage.

- .

M

Only one division of cable trays exists near the high-energy line
will we pmTecTed Wat wax- out wo m e r3

~

which rcrrire: tr ;retectier r--inrt cerceqr rtini 4. : g: cr.:uld T P 33
.

ti.c hne bre:k. In Zon'e 1, Division 1 and 2, instrumentation and

h fire protection conduits could be damaged due tc pipe break (i.e.,
|

DlVl-ClABL, DlVl-ClABM, and D2Vl-ClABH). These will be protected

by box-out barriers. Division 1 and 2 power and control conduit

can also be damaged due to pipe break (i.e., DlV2-ClABN, D2V2-

CIACD and D2V3-ClACJ). These will also be protected using box-out
.

barriers. ,

In Zone 1 there are two divisions of instrumentation that could
|

(/
be affected by pipe break (E31-TENO37A&B). In Zone 2 there are

1

also two divisions of instrumentation that could be damaged by; "
-

pipe break (E31-TEN 040A&B). The instruments are protected using

box-out barriers. .

|

.

| (, -

v

3G.2-ll
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(.
3G.2.4 Fuel Building

'

.

High-Energy Line Location

'

2 in. CRDl-FCD FromC001-A&BpumpstoD0h3-A&B
filters

''
- (-) 29 ft to (-) 21 ft

,

..

.. The line routing is primarily in the control rod drive (CRD) pump
k. room which is isolated from any ESF divisional lines. The high-

energy line leads to the CRD water filters that are near Divi-

cion 2 piping. h^ cEbn is N[fe!![ e beYi 0$1 YlD ' O
!_E'.I f %__ M._ _ _ m_ P. _,E,|x $ _.4

..
.. _ _ .._.m. .-

__

*
. .

Division i and 2 power and control conduits are located outside
the CRD water pump room separated by a wall from the high-energy-
line so no protection is required. There are no ESF divisional

( cable trays nor instrumentation and fire protection conduits near
the high-energy line. .

-

There is no ESF HVAC ductwork in the area of the high energy line;
,

therefore no protection is required.
,

|

Division 1 and 2 instrumentation in the CRD water pump cubicle
could be iinpacted by a high-energy line break. These are identi-

('lossofasignalfromtheseinstrumentswouldnotaffectthe
fled as X-63, dPT, NN005A, and NN005B.- It was concluded that the

ability to shut the plant.down safely; therefore, no protection
is necessary.

-

High-Energy Line Location,

2 in. CRD2-FBD From D003-A&B Filters to CRD3
(-) 32 f t to 14 f t

,

e

2 in. CRD3-FBB
"

p
From CRD2 (F083) to CRD4 (FF215)

3G.2-12 -
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'3G.2.4 Fuel Building (Continued)

f

.

' - Pipe break of the high energy line could damage redundant piping
in Division 1 and 2 in Zone 1 (2-in. ESW 127-ADC, Division 1, and

'

2-in. ESW-130-ADC, Division 2). Since the high-energy lines are

of the same size and thickness, the damage to the ESW piping would--
. .

be limited to cracking the pipe and cgusing flooding. Barriers, ,

are provided to protect the ESW piping from damage. In Zone 2,

damage could occur to two divisions of piping: 2-inch ESW 127-ADC
(Division 1), 3/4-inch ADS 43-ADC

Since%ev wM(Division 2) ,
and 10-inch ESWA wwa kne paAed to prescet &~aw +a-4 6-ADC

ma k 4W(Division 2) . t ere rf'er"-" hi"e redundant traine,
-

-fam era, wie ener1hi;5-e er;" li1 la mesaK,was
r---te fre- th- er +hrt ce"'d h- "tilir-d te rhut ,yz.

the plant de"n i- the e"e=t af pip- br==b . pea *a"*i"= de" ices"'

-
... : a___ _. ._ .,.. _ _- _ _ ._

s

Divisions 1 and 2 power and control conduits in Zo a 2 can be
.

damaged due to pipe break (i.e., Division 3 C2BI , DlV2-C2BDB,
C.<. and D2V3-T2CAA, D2V2-T2CAA). These will be protected by barriers

to prevent consequential damage.- There are two divisions of
power cable.from the conduits described that feed to (SPCU) con-
tainment isolation valves (G38-FF003 and FF004). Since the valves

.are only required during post-LOCA and the power cable that feeds
them will have a breaker, no protection is required to prevent
consequential damage. The power and control conduits are pro-,

! tected by barriers to prevent consequential damage. The ;;;1;-'

'

( trErr = _ =.-..isdy~- t"r= e= >r- -nf-+ h a - n i n n-~~c- _..; r
_ 3hereft::,

- ,t-e c e 4 n n w i l ,' requir:3. Di"irien 3 instrumen-he
,

- ~ - - -

v/0o:
tetien and fire pretection rend"it are lereted near the high-energy-

i line "hich require ac prete-tica in ?^a= '_ There are, however, .

Division 1 and 2 conduit in Zone 1 which could be damaged by the -

high-energy line (i.e. , DlVl-C2BCE, DlVl-C2BCD, and D2Vl-C2AAA);
,

therefore, barriers are utilized to prevent consequential damage.,

(/
There is no ESF HVAC ductwork in the area of the high energy line;,

'
therefore, no protection is required.

3G.2-13
_ _ _ - _ _ __. . .-- - - - - - - - - - - - - --
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Table 3.6-7
e

,
i

. I
I*

RIGH-ENERGY ?IPING OUTSIDE CONTAINMENT
,

<

.O
Auxiliary Building Auxiliary Building Steam Tunnelp

,

-
,

s
*

,t.
. 10" MS 201-ECB 20" FWl-EDD 3" MS99-ECD
[ (to F052) 20" FW2-EDB 26" MS103-ECD? ' '

4", 6" MS 202-ECB 20" FW3-EDA 26" MS104-ECDt.

j,
*

(Upstream of F045)' .20" FW4-EDB 26" MS105-ECD,

, , . 6" RWCU 4-EAC 20" FW5-EDA 26" MS106-ECD,

h 4", 6* RWCU 5-EAC 20" FW6-EDA 26" MS106-ECD'

'

20" FW7-EDB 6" MS202-ECB,

'

1 20" FW8-EDB 2" PLCS14-ECB
, ..

*
Fuel Building- 26" MS3-ECA 2" PLCS15-ECB

, , ,

'

26" MS4-ECA 2" PLCS16-ECB '
'

'

2" CRDl-FDC 26" MSS-ECA 2" PLCS17-ECB* '

; |' 2" CRD2-TBD 26" MS6-ECA 14" RHRll-EABI 2" CRD3-FBB 26" MS7-ECB 14" RHR17-EAB
- - - - -

.,

}
*

'

26" MS8-ECB *e,, ,

$'' ' _ _ . _ _.

26" MS9-ECB 6" RWCU3-EAC
,

, *

i A ; 26" MS10-ECB 6" RWCU 10-EAB .

.
,

( . , , ,

* >i-
-

10" MS33-ECA 4" RWCU 15-DAB *j 2", 3", MS35-ECA , 4" RWCU16-DAD v'.'

3", 6", MS36-ECD 6" RWCU68-EAB -
~

'. 3", 6", MS37-ECD 6" RWCU70-EAB*;
,, m 3" MS42-ECD 6" RWCU72-EAB* J! ,i : n 1 ' g - t,. ? i

2" MS43-ECD 6" RWCU134-EAC
'g V N2" MS44-ECD 4" RWCU140-DAC T
i i.

*
5

2" MS45-ECD 4", 6" RWCU285-EAC.

g v,
I 2" MS46-ECD j.

.

1-1/2", 2" MS48-ECA -' '
. 1

{
1-1/2", 2" MS49-ECA

; e -

| 1-1/2", 2" MS50-ECA
|'

.

i O 1-1/2", 2" MS$1-ECA / O-
:

'

g l-1/2", 2" MSS 2-ECA
'g :

,

2" MS$3-DCD '

'.
g 2" MSS 4-EDC. )'

.

t 2" MSS 5-ECD
. .

*
2" MS56-ECD

,

2" MS57-ECD
f

"

, y- _ _ 3" MS58-ECD /

) f
\ 3" MS59-ECD' ~ ,

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

' .( $

d. 3. 6 - 0 4p,

)4

I 't.

>3 S <.
,

-

.*

_ _
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Table 3.6-7

(. HIGH-ENERGY PIPING OUTSIDE CONTAINMENT (Continued)

.,

Di 26" MS9-ECB 6" RWC.U3-EAC
\ esel GeneratorBuilding / 26" M 10-ECB 6" RWC 10-EAB

I 10" MS 3-ECA 4" RW U 15-DAB
'

/

6" C01 gD 2", 3", MS35 ,ECA , 4" CUl6-DAD [
(Upstrea f FF001) 3", 6", S36-ECD RWCU68-EAB
6" CO2- AD 3", 6", M 37-ECD " RWCU70-EAB 1( (Ups eamofF$'0(2) 3" MS42-E / 6" RWCU72-EAB j,

2" MS43-EC / 6" RWCU134-EAC
'

I 2" MS44-ECD / '4" RWCU140-DAC
*

2" MS45-ECD 4", 6" RWCU285-EAC,
'

2" MS46-ECD /
!l-1/2", 2"f MS4 ECA

1-1/2",,2" MS49- CA j.
1-1/2",/ " MS50- A /2

g 1-1/2", 2" MS51-E,

1-1/ ", 2" MS52-ECA,

2" S53-DCD b|o6Ted b
2",MS54-EDC gf _, 4
2" MS55-ECD

~

2" MS56-ECD
2" MS57-ECD

' 3" MS58-ECD
3" MS59-ECD

-

.

!

| '

)

i

3.6-68'
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3.6.1.3.2.2 Saparation ,

Q yk *c% 4 kw A\o\4.
,.

The plant arrangemeft proviaca separation 'to the extent practicable
( to maintain the independence of redundant safety systems (including

their auxiliaries) in order to prevent the loss of safety function
.

due to any single postulated event. Redundant trains (e.g., A and

B trains) and divisions were located in separate compartments to

the extent possible. Separation between redundant safety systems-

' with. their related auxiliary supporting features, therefore, was

the basic protective measure incorporated in the design to protect

again'st the dy'namic effects of postulated pipe failures. *

*r
' ~
s.

.

Due to the complexities of several divisions being adjacent to
aa itzrq wuudw5

high-energy lines in.the drywell and , steam tunnel, the require-,-

ments for separa tion could not be evaluated, u' sing -these simplify-
.

H ELS Aing-assumptions. For these areas, specific break locations were
.

determined in accordance with Paragraph 3.6.2.1.4.3. If spatial
.-

separation requirements (distance and/or arrangement to prevent
,j damage) were not met based on the evaluation of specific breaks, gygjbarriers, enclosures, shields, or restraints was necessar'y. These

methods of protection are discussed in Subsections 3.6.1.3.2.3 and
3.6.1.3.2.4.

Initially, 2 Mi;5-Energy line cer=-=*4^" An=1yefs rurtgn omg -,ge
,

te determine "hich high-energy lirce et the reparation require-

rents and "hich liner "culd require further protection. The eval-
untier '-?2r done 2r felicer : n octd % ,% c, fellde

% de.re. Ja A ck k:eh e-em % wer ~M sn.wh'9 aus.Wtb e'5* A nc. c- regarr~+-t* 6A
Ak %e:. vJo Ad s' cop.a t + . s t .,- n.eTu.Cen~

'
.

1 (1) For the HELSA evaluation, no particular break points were
! identified. Cubicles or areas through which the high-

energy lines pass were examined in total. Breaks were

postulated at any point in the piping system. '
,

.

(, 2) Essential systems, components, and equipment at a dis-
tance greater than thirty feet from any high energy
piping were considered as meeting spatial separation

'3.6-8
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3.6.1.3.2.2 Separation (Continued) *
-

,

.

(S requirements. No damage was assumed to occur due to jet
impingement, since the impingement force becomes neg-

,

.
ligible beyond 30 feet. No further evaluation was
performed. ~

.

'(3) Essential systems, components, and equipment at a
dist5nce less than 30 feet from any,high-energy piping.

(~ were evaluated to see if damage could occur to more than*

one essential division, preventing safe shutdown of the.

.

plant. If damage occurred to only one division of a
redundant system, the requirement for redundant separa-
tion was met. Other redundant divisions are available
for safe shutdown of the plant and no further evaluation
was performed.

(4)O If damage could occur to more than one division'of a
redundant essential system within 30 ft of any high

.

en5rgy piping, other protection in the form of barriers,
shields, or embedments was used. These method of pro-
tection are discusse,d in Subsection 3.6.1.3.2.3.

.

ue to the complexities of several divisions being adjacen o
high-e lines in the drywell and steam tunnel, require-
ments for sepa 'on could not be evaluated ng these simplify-

k_ ing assumptions. For se areas, s ific break locations were
|

| . determined in accordance wit vagraph 3.6.2.1.4.3. If spatial
separation requirements 1 stance an arrangement to prevent

i damage) were not based on the evaluation specific breaks,
barriers, e osures, shields, or restraints was nec ary. These
meth of protection are discussed in Subsections 3.6.1.3... and
.6.1.3.2.4.,

.

.

3.6-9
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7
f.ago.15 In Section 6.2 of your FSAR you provide the results of subccmpartment '

pressure analyses for some a,reas outside containment uhich are censidered.6.1)
*

part of the secondary containment. In order that we may evaluate the
' . adequacy of the environmental qualification cf the equipment in these

s.
''

subcompartments, provide the temperature profiles resulting from these
-

b <v, postulated pipe breaks. Verify that the equipment necessary to mitigateh the consentrences of a postulated pipe break, including a single active
' failure, will be, environmentally qualified.-

Perform -additional analyses
for any safety-related areas outside containment which are not consideredpart of the secondary containment.

-#
=

? .

_
.
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e
4 - ca_ a. ww= A ?. 2 ,2 ..a /. 2~

% -e-r a e d e m h ~~'.% b. a.<, e--,s<.rp e=u, &
pe44uGEe.4, & bees e:. g

v -

y
-, ,a ek 2 ' -m s | >4. o.e.k vc M&ue_,

-

m _ e~ v! m ~ e- % 9,4'.F<.A., y A f.-<~ b se cA
u v.

.

y -

k. 3 . it. 2 . t. 3. I. f .

W4 is worh :: , = f . 'w . es.3M J; /a.bluc, m nf s,%
.~ a ser.o a a ea,w ~ w

super +, s., >a.m~,nr% n.u .> -~
Cn'1*e ' d . 4 f 6,t.st<a 4_-

a.
. ,A- , -f , sir is-

,

St c.S b. *2. n,.,4 IC vs s v I+ 5 $ ?o sv, oE Sy (. 2 - ( |
_

4,

.

V
-

,

_. _ _ _ _ - -



1GESSAR II 22A7dO7.

1

238 NUCLEAR ISLAND R;v. 3 '

,

.

({': 6.2.3.3.1 Compartment Pressurization

Y
6.2.3.3.1.1 Design Basis

.

.
The design of the secondary containment compartments with respect
to pressurization is based upon the worst-case design base
accident (DBA) of a high or moderate energy line postulated to

,

occur in each compartment. For a detailed synopsis of the method- g
{ ology involved erf the --l

w-n;.. -.; = . ~ yrir yfer :f , see Subsection 6.2.1.2.
-

Table 6.2-31 details the high or moderate energy line breaks-
postulated as DBAs for the compartment pressurization analysis.,

The break producing the greatest blowdown mass and enthalpy is
selected for the analysis of each compartment.

To deter [nine the' adequacy of the design of the compartment walls,
^
NI a 40% margin is applied to the differential pressures in the pre-

liminary design. For the final design, the peak differential

pressures are not to exceed the design differential pressure.

6.2.3.3.1.2 Design Features .

-
.

| The following paragraphs are brief descriptions of the compart-
!
I ments analyzed in the Auxiliary Building pressurizaticn analyses.

. A more detailed description will be found in Subsection 3.8.4.
Figure 6.2-53 shows the schematic layout of the Auxiliary Building

.

compartments with the interconnected vent paths. Figures 6.2-40

through 6.2-46 are the plan and elevation drawings showing com-
ponent and equipment locations and vent locations and configura-

| tions. Tables 6.2-31 and 6.2-32 tabulate the compartment free
| volumes and initial room conditions, flow path parameters and
|'

blowout panel characteristics.
,

| Then; RRE U0 S9P ery fk ' M *0 M E *' 0 #'' ' * * *" " #^' # 4\0' \0
|0 s:Cconosa.y couwament suewcr ro sv2Compurmemr F&swn2W

.

tacccT 79e svene two <,
-

|
l

6.2-89
. . - -_-_ . - - - - _



415.16 In your letter dated February 12, 1982, you state that the review base
. (4.6) for Section 4.6 of your FSAR is the Clinton plant. Revise your FSAR

to include the additional information provided on the Clinton docket- '

in the course of the Clinton review, including that additional
infonnation which was submitted to close the open items in this portion

__

of the Clinton SER.,

-
.. -

Ra s o aw sa-

T bts snhee b hon u( L Mt 'o
wh 4.x . .J y o 33.
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410.17 Verify that there are no differences between your reactor coolant
-- ~(5.2.5) pressure boundary and your proposed ECCS leakage detection system and

those which we have reviewed and accepted on the Clinton docket.
_

Revise your FSAR, as necessary, to be consistent with Clinton.
.

. ._e. . -. . 4 e 4 *-

. ... ..
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410.18 Revise Section 6.7 of your FSAR to reference Regulatory Gutde 1.96
16.7) instead of Branch Technical Position APCS 8 6-1 since this regulatory

guide has, replaced APCS 8 6-1. Address all of the acceptance criteria-

- contained in Section 6.7 of the SRP.
/

.

4-10, t8 RC1PrJhse

The destas covnpbea wma 2, G. 1,% eso iht TEXT ig.6.7-l

M u- SC. c h s , a c d. . ? % .^ r e - u e oh
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6.7
MAIN STEAM POSITIVE LEAKAGE CONTROL SYSTEM (MSPLCS)

The MSPICS prevents the release of fission products in the event
of leakage through the closed main steam isolation valves (MSIV)
and main steam drain lines (MSDL) after a design-basis LOCA. The

'

system establishes a pressurized volume in the main steamlines by
maintaining a pressure of at least 10% over that of the reactor
at post-LOCA condition.

6.7.1 Design Bases

6.7.1.1 Safety criteria

The following criteria represent system design and safety and
performance requirements:

(1) The MSPICS and all necessary subsystems are designed in
accordance with Seismic Category I and Quality Group B,

requirements, with the exception of any portion of the
MSPLCS piping that connects to the main steam system
piping between the inner and outer containment isolation
valves for either single or dual-barrier containment
structures. Such piping, up to and including the first

Recxatm isolation valve in the MSPLCS piping, is designed in
ggg accordancewit(SeismicCategoryIandQualityGroupA g($

requirements.;uppic.;;ntcd by MCC Oranch Technical
Perition APCCES-1, Appiadix A.

(2) The MSPLCS (and any necessary subsystem) is capable of
performing its safety function, when necessary, con-

| sidering effects from a LOCA, including: (a) missiles

that may result from equipment failures; (b) dynamic
~

j effects associated with pipe whip and jet forces from
'

LOCA; and (c) normal operating and accident-caused local
)

~

6.7-1
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410.19 uIn your letter of February 12,19823 you state that the new and spent
(9.1.1) Tu'eT' storage facilities which you propose for your nuclear island are
(9.1.2) the same as_those_for the Perry Nucleer Power Plant. However, your FSAR

~

describeschich density ne@ and spent fuel storage facilities which
were not eva ated duMng the Perry review. Correct this apparent
discrepancy. '

~.
.
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410.20 In accordaqce with A9.1.1;of the SRP, identify any deviations
(9.1.1) 1 Mur neMuel storage facility design from the criteria.specified

1 ANS 57.1, " Design Requirements for LWR Fuel Handling Systems,"-

a d)NS 57.h>" Design Requirements for New LWR Fuel Storage Facilities,"
asyt relate to the' prevention of criticality and to the aspects of

/rddiol
cal control. .

r
.

410.2.0 MWW m

c3gp q g,( gg pot STEEC tFLhY ADDRESS AMS 59.1 W

5'1,3 es/ equ secspear ro Asss9.i d98o) rwo AN5 G 7.3(cou rtsi onarf,
h4/X. E"Cdchft C'.5 MdcLCAf2 CRtTa cALiTq Ev4u)ATtCNS aft.e
ComfATAblE u) T4 ThE 4t) CLEAR. D65t6N C9(r6G.t A Com AWEOW TH Es c Docomes, ,

M For your troposed spent fuel storage facilities, identify deviations
(9.1.2) from the < cceptance criterta of Section 9.1.2 of the SRP fncluding

the appro,srf ate portions of Standard ANS 57.2, " Design Objectives,
,

for Light Water Reactor Spent Fuel Storage Facilities at Nuclear Power
'~

Stations."

|

|

4(0, 2.t ResFtwss1
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General Electric GESSAR Project 6382-P
ROUND 1 QUESTIONS

San Jose

QUESTION / RESPONSE 410.22 ( 9 .1. 2 )
,

QUESTION 410.22

Add the spent fuel pool and the pool liner to Table 3.2-1 of your FSAR
If 'the liner will not be designed to seismic Category 1 requirements,
verify that a failure of the liner plate resulting from a seismic even-
will not result in unacceptable damage as discussed in the review
procedures of Section 9.1.2 of the SRP.

*

RESPONSE 410.22

The fuel pool liner is designed, fabricated and erected to seismic
Category 1 requirements. Design drawings with the back-up calculation:
are prepared by the Engineer. A procurement specification provides
the requirements for fabricatigngcgigQ
TA M 3/2-1 Ec:a I G T:Y-6To stow SE tWilC GWG 00-4 1
REyvin.tcmawTS. dec ATTACHEO)

(

.

|
1

| RD
'
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Table 3.2-1
s

EQUIPMENT CLASSIFICATION (Continued)

Quality
Group Quality -

.

Safety Classi- Assurance Seissio
Principal Component" Classb Incation# fication Requirement * Category Comments

.

LIII Civil Structures

1. Containment 2 3 I
,

2. Shield Building 2 B I

3. Auxiliary Building 2 B I w
w
as4. Fuel Building 2 3 I

EOE 5. Control Building 3 8 I OEM
in

6. Diesel Generator Building 3 8 I (p) $
ww7. Radwaste substructure below 3 B I (p) En w

grade h
25

8. Cooling water intake structure 3 3 I

9. Diesel fuel storage facilities 3 8 I

10. Turbine Building other N/A-

,

I\ . spost Fv6L POOL & LRJErt., g g g y 410.22._

-
.

WNe>
<4
e O

O
O ~4

~

~

_ 4
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(. Your F5AF, does not containhq.fficient.informatiodegarding the design y410.23
(9.1.2) of your Jhf 4 density storane.rach nor does it reference any report

where ttM 1hformation CAR be foundag ~

It appears that the design of ;

I

the spent fuel racks may be the same as the design which was reviewed~

and accepted for Hatch Units L and 2. Provide either a reference
to an appropriateTo6iet of prov'ide a report where the detal1'ed design

~
- ~

fiiT5HiiaTfarnssy IId f5GiiQ.TGrHatively, verify that the proposedYeitgn
sf your higtroensity storaye racks is identical to that of the Hatchfac

.
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10. Verify that the information provided in Section 9.1.3 of your FSAR is
-

.

''
( . 3) based.on the new high density spent fuel pool storage capacity.

Provide additional information regarding the spent fuel decay heat- .,
''

load for the maximum, normal and abnormal heat loads as discussed in
Items 1.6 and 1.h of the review procedures in section 91,3 of the
SAP. .

. . .

4 10.Z.4 E 5E b 6 __
'

Paragraph 9.1.3.1.2(4) for the Power Generation Design Basis-

states that the heat load is the sum of 1) the 37% core batch
just removed at the last 18-month equilibrium fuel cylce, with
four year exposure, and 2) the 37% core batch from the previous
refueling outage. The heat load, therefore, is a function of
two 37% batches which means that the entire heat capacity of
the fuel storage pool does not enter the design. Th: fresh
core supplies about 90% of the heat load and the aged r. ore
fraction supplies the other 10% of the design load. The
density of the fuel racks would change the heat load calcu-
lation only if all of the potential batches stored within the
pool are used toward the total design value. Even under these
conditions, the design value would be only slightly affected.

Paragraph 9.1.3.2describesthattheabovedesigncoreload
for heat capacity is based uoon maintaining 125 F in the pool.
This is the system design maximum load and temperature
combination. However, if conditions exist as described in
paragraph 9.1.3.3, wherein up to a full reactor core is placed
intgthepool,insteadofthe37% batch,thepoolmaygoto
150 F. ButaddingtheRHRcoolfngcapacitywillkeepthe
temperature at a maximum of 125 F.

There is no paragraph 1.h. in the Review Procedures section.

,

e

.

. _ _ _ . . . . _.

. _ - _______
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410.25 In Section 9.1.3.2 of your FSAR, you describe the chemistry of the
(9.1.3) water with regard to its compatibility with the almiinum storage racks.

Revise this section of your FSAR to be consistent w tn your new hign
Gs,

density stainless steel racks described in Section 9.1. of your FSAR.
,

410.25 RESWW _
DWE. CURATE-09 (QiLL. 82, CHerN6eo T:o r5C- coust.srErsn wiry

DeWTy 6TAes sm_sc JPicv5TEO RAK.x5. I k sThe 64L6t'
M\\ k ovAd d b m Dt % k \992.,

410.26 In Section 9.1.3.3 of your FSAR, you state that the reactor heat
(9.1.3) removal (RHR) system will be used only to supplement the fuel pool
(RSP) cooling system when the reactor is shutdown. It is our position

that the reactor should be in a cold shutdown condition prior to

using the RHR system for supplemental fuel pool cooling.

MS P oh, r {

The RHR supplemental cooling for those heat loads in the fuel
pool that exceed the design basis will be appligd when the
reactor is in the cold shutdown condition. L b 3 (c.kN e n 9. ). 3. 3
Las M c.(Cla k d .

- -_ __ _ - - _ _
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238 NUCLEAR ISLAND R3v. 6
.

9.1.3.2 System Description ; Continued)

Heat from pool evaporation is handled by the building ventilation
system. Makeup water is provided through a remote-operated valve.

Irradiated fuel shall not be stored in the upper containment stor-
~

age pool during reactor operation.

9.1.3.3 Safety Evaluation

The maximum possible heat load is the decay heat of the full core
load of fuel at the end of the fuel cycle plus the remaining decay
heat of the spent fue1~ discharged at previous refuelings. The
temperature of the fuel pool water may be permitted to rise to

coqapproximately 150*F under these conditions. During shutdown con- il073g
ditions, if it appears that the fuel pool temperature will exceed
125 F, the operator connects the FPCCU System to the RHR System.
Combining the capacities enables the two systems to keep the water

_

temperature below 125 F. The RHR System will be used only to
supplement the fuel pool cooling when the reactor is shut down.

_

The reactor will not be started up whenever portions of the RHR
systems are needed to cool the fuel pool. The connecting piping

from the fuel storage pool to the RHR system is designed Seismic
Category I and is completely independent of the fuel pool system
piping. These connections may also be utilized during emergency
conditions to assure cooling of the spent fuel regardless of the
availability of the fuel pool cooling system. The volume of water
in the storage pool is such that there is enough heat absorption
capability to allow sufficient time for switching over to the RHR
system for emergency cooling.

The 150*F temperature limit is set to assure that the fuel build-
ing environment does not exceed equipment environmental limits.

9.1-23



.

(
'

_.. 410.27 Provide the design parameters for the spent fuel pool cooling system
(9.1.3) including the cooling water temperature at which the heat exchangers

6 btu /hr. Verify that this heat removal rate-- are rated at 8.8 x 10
is sufficient to maintain the pool water temperature at 125'F as stated. __

'

in your FSAR for the high density storage conditions described in
-- Section 9.1.2 of your FSAR.

(. - - - .
. -

..

Ects p dbSAL
i

_
.

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

Two heat exchangers are each rated at 8.8 x 106
--

-

BTU /hr for a
total of 17.6 BTU /hr. This is based upon having the capability
of storing nine reload batches of 37% of core with 18 months
between shutdown cycles.
designed to remove this quantity of heat based upon a 125 FThentheheatexchangerswouldge
process water inlet temperature and a cooling water inlet temper-
ature that is determined by the individual site. Each eat
exchanger pr cess wa r rate is 00 gpm w b se_ awS.l.3.2 a .s 4. c g o c.c . t

-

,

t

. _ .

.

p *- G

-.

.
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e

9.1.3.2 System Description

The FPCCU System (Figures 9.1-23a,b,c and 9.1-24a,b) maintains ]
the containment pool, che spent fuel and cask storage pool and the

fuel transfer pool below a desired temperature, at an acceptable

radiation level and at a degree of clarity necessary to transfer

and service the fuel bundles. It also maintains the containment

pool temperature, radiation level and clarity necessary to transfer

and service the reactor internals and fuel bundles.

The FPCCU System cools the fuel storage pool by transferring the

spent fuel decay heat through two 8.8 x 10' Btu /hr heat exchangers
totheessentialservicewatersystem]

..
. . b. This is based upon having the capability

'

of storing nine reload batches of 37% of core with 18 months
between shutdown cycles. Thentheheatexchangerswouldge 410*7_'7designed to remove this quantity of heat based upon a 125 F
process water inlet temperature and a cooling water inlet temper-
ature that is determined by the individual site. . ' . -

Each of the two heat

f
exchangers is designed to transfer one half the system de::ign heat
load. The system utilizes two parallel 1100 gpm pumps to provide
a system design flow of 2200 gpm. Each pump is suitable for con-
tinuous duty operation. The major portion of the equipment is

I located in the Fuel Building except for the valves, piping and
instrumentation associated with the containment pool. This equip-

ment is located in the reactor building.

The system pool water temperature is maintained at or below 125 F.
The decay heat released from the stored fuel is transferred to the
essential service water system. The Residual Heat Removal (RHR)

loads such asSystem supplements the FPCCU to remove abnormal heat
when a larger batch than normal is removed from the core.

9,1 - b

E _- _
_ _ _ _
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-- 410.28 Verify that in the event any of the light loads (i.e.f those which
- "

(9.1.4) weigh less than a fuel assembly and its handling tool) were to be
dropped over the fuel pool from their maximum normal elevation, they
would cause less damage than a dropped fuel assembly. (We assume

- - -

~

__ damage to be in proportion to the kinetic energy on impact.)
'

( . _ _ _ . _ . . _ _ . . .

_ 9m-3eawst
. 3 . _ NR-a. s y sw + 4s &J qww ts

N Aus W S L x c7Q.w 9.t.4 3 .gv6+
.

.

.. . . _ . .
.

~~

410.29 Provide the same information for the fuel handling system as is
-- -- (9.1.4) requested in Question 410.17 for the leak detection system since

your FSAR is not consistent with the Perry FSAR.
__._ ..
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.

9.1.4.3 Safety Evaluation of Fuel-Handling System (Continued)

cask is loaded, the fuel storage pool is gated closed and the cask ~

removal procedure reversed. A decontamination area is provided.

4 0
Applicant will describe any deviations to this arrangement.

_

In summary, the fuel-handling system complies with General Design

Criteria 2, 3, 4, 5, 61, 62 and 63, and applicable portions of

10CFR50.

A failure modes and effects analysis for the Reactor and Fuel "

,

Servicing / Inclined Fuel Transfer System is given in Appendix 15C. E
.

The safety evaluation of the new and spent fuel storage is pre-

sented in Subsections 9.1.1.3 and 9.1.2.3.

}

b.1Gl41 LO ADS SUC4 Ps5 hC bloc!E GoioE , FUEL Suppog.T Oyynyq,.,

Contrg.ot Roo or. CcNTAoL. Roo Gol0E TUWE WElW CMIdES.Abh
y LESS T9sm A poet svuotC- A90 Af2E. AomlNist/2A rivesty couvrzoyed

| Tb ELint WfhT3. Tree rnonmenrr op Awy Lt c,HT L.o AD cudd. ThR FvEL

' WOL AGovE THE M/ATeoN ftEgn(REs) Fort. FOEf A55GmDLy ggwottQ, 4|0.]
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seamat ))Y

o satisfy NUREG 0554, the equipment handling components over the fuel
pool ru _ b designed to meet the single failure proof criteria.
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| 9.1-63a
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General Electric Project 6382-P
GESSAR(,

ROUND 1 QUESTIONS
October 7, 1982

San Jose
.

QUESTION / RESPONSE 410.30 (9.1.5) .

QUESTION 410.30

With regards to the overall heavy load handling systems within the
scope of your proposed nuclear island, verify that your design meets
the guidelines of NUREG 0612. In your response, provide sufficient
information so that we can make an independent evaluation of whether
you meet the guidelines of NUREG 0612.

RESPONSE 410.30

Attached is the Braun report for the review of NUREG 0612, Control
of Heavy Loads. It has been updated to include the riecessary design
changes resulting from the review. m s u a ge_Ap p To
CESSAft % AWENOt x cl S.

: .
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Table 1 is a list : cranes, hoists, and trolleys to'be reviewed,
as required by SectLon 2.1.1, to NUREG-0612. (Table 1 is on page 2).

A preliminary reviev c.f the list indicates that the following handling
facilities in the li.: t ear. ce eliminated from further review for the

i reasons indicated.

ITEM ELIMINATION LOCATION
| s NUMBER TITLE CATEGORY REFERENCE,

,

! X72-EE002 LPCS Maint Hoist / Trolley 1 Figure 1
X72-EE003 RER A Maint Trolley 1 Figure 1

'

X72-EE004 RHR B Maint Trolley i Figure 1
X72-EE005 RER C Maint Trolley 1 Figure 1
X72-EE006 RCIC Maint Hoist / Trolley 1 Figure 1

-

X72-EE007 HPCS Maint Hoist / Trolley 1 Figure 1
X72-EE008 AB Equip Trolley / Hoist 1 Figure 4
X72-EE009 AB Equip Trolley / Hoist 1 Figure 4
X72-EE010 CRD Maint Bridge Crane 1 Figure 2
X31-EE005 DG Bridge Crane 2 Div l-DG Building

( X31-EE006 DG Bridge Crane 2 Div 2-DG Building
X31-EE007 DG Bridge Crane 2 Div 3-DG Building
X62-EE003 Fuel Unload Jib Crane 1 Figure 2

and Trolley Hoist
X62-EE005 Locding Dock Hoist / Trolley 1 Figure 2
X72-EE011 Equip Hoist / Trolley 1 Ficure 3
X72-EE012 Equip Hoist / Trolley 1 Figure 3
X62-EE006 FB Equip Hoist / Trolley 1 Figure 3
X62-EE004 Fuel Insp Jib Crane / Trolley 1 Fi,gure 2

ELIMINATION CATEGORY

l Review indicates that crane failure and load drop will not result
in the loss of safe shutdown or decay heat removal.

h 2 System redundancy and separation precludes loss of capability of f| the redundant safety related system to function in the event of hoist ifailure. I
1

.

O

6 * * *

,

O

SC _
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[ General Electric RErORT 475-01 Project 4840-:

NUREG-0612 CONTROL OF HEAVY LOADS.

( San Jose TVA_ STRIDE June 18, 192:

TABLE 1

{
~

ITEM NUMBER SERVICE
,

X72-EE001 Steam Tunnel Maintenance Bridge Crane
X72-EE002 LPCS Maintenance Hoist and Trolley
X72-EE003 RNR A Maintenance Trolley
X72-EE004 RHR B Maintenance Trolley-

.

X72-EE005 RHR C Maintenance Trolley
X72-EZ006 RCIC Maintenance Hoist and Trolley
X72-EE007 HPCS Maintenance Hoist and Trolley
X72-EE008 AB Equipment Hoist and Trolley
X72-EE009 AB Equipment Hoist and Trolley() X72-EE010 CRD Maintenance Bridge Crane
X72-EE0ll Equipment Hoist and Trolley with Monorail '

X72-EE012 Equipment Hoist and Trolley with Monorail
T31-EE001 Reactor Building Polar Crane
T31-EE003 CRD Removal Jib Crane and Trolley Hoist
T31-EE004A Recirc Motor Hoist and Trolley.

T31-EE004B Recirc Motor Hoist and Trolley
T31-EE005 Drywell Maintenance Hoist and Trolley
T31-EE006 Valve Handling Monorail System
T31-EE007A Valve Handling Hoist and Trolley
T31-EE007B Valve Handling Hoist and Trolley

.
T31-EZ009 Containment Maintenance Hoist and Trolley

(
. T31-EE010 Coil Handling Hoist and Trolley! T31-EE0ll Coil Removal Hoist and Trolley

T31-EE012 Coil Removal Hoist and Trolley

X31-EE005 DG Bldg Bridge Crane - Division 1,

X31-EE006 DG Bldg Bridge Crane - Division 2
X31-EE007 DG Bldg Bridge Crane - Division 3
X62-EE001 Puel Bldg Cask Crane
X62-EE002 Fuel Bldg Maintenanca Crane
X62-EE003 Fuel Unloading Jib Crane and Trolley Hoist
X62-EE004 Fuel Inspection Jib Crane and Trolley Hoist
X62-EE005 Loading Dock Hoist and Trolley

.X62-EE006 FB Equipment Hoist and Trolley

C

.

e

( ~

SC
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I NUREG-0612 CONTROL OF HEAVY LOADS
,k Sait Jose TVA STRIDE September 3, 1981

.

'' *
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.

The following listed cranes, hoists and trolleys require a review for
compliance with NUREG-0612, Section 5.1.1. These lifting systems are
alltlocated in either the Steam Tunnel, Fuel or Reactor , Building.

ITEM -

NUMBER ITEM LOCATION
*

X72-EE001 Steam Tunnel Maint Bridge Crane Figure 4'

h. T31-EE001 RB Polar Crane 125T/25T Figure 6 '

T31-EE003 CRD Removal Jib Crane / Trolley Figure 2 |
| T31-E004A Recirc Motor Hoist / Trolley Figure 2 f

| T31-E004B Recirc Motor Hoist / Trolley Figure 2
.T31-EE005 Drywell Maint Hoist / Trolley Figure 2
T31-EE006 Valve Handling Monorail System Figure 4

| T31-EE007A Valve Handling Hoist / Trolley Figure 4
T31-EE007B Valve Handling Hoist / Trolley Figure 4

i T31-EE009 Cont Maint Hoist / Trolley Figure 2
| T31-EE010 Coil Handling Hoist / Trolley Figure 4
{ T31-EE011 Coil Removal Hoist / Trolley Figure 4
! ' T31-EE012 Coil Removal Hoist / Trolley Figure 4

X62-EE001 Fuel Bldg Cask Crane 125T/15T Figure 4,

! ' X62-EE002 Fuel Bldg Maint Crane Figure 4-

The below listed drawings identify and locate each crane'or hoist
listed. The safe load paths are identified adjacent to safety related
equipment and spent fuel areas. These drawings are attached.

.

'

1
| Equipment Removal Routing - Plan at El (-) 32'-0" Figure 1

Equipment Removal Routing - Plan at E1 (-) 6'-10" Figure 2
Equipment Removal Routing - Plan at El 11'-0" Figure 3
Equipment Removal Routing - Plan at El 28'-6" Figure 4

m Equipment Removal Rcuting - Plan at El 50'-0" Figure 5

(Q Equipment Removal Routing - Plan at El 84'-7" Figure 6

|- The building arrangement drawings will further identify crane or hoist<

locations. These drawings are:

TITLE c uraa ** (.. NUMBER, i

Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at El(-) 32 '-0" "-' -Met 5<

Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at El(-) 6 '-10" -3 Netf
Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at El 11'-0" - v KM-7<

C Reactor, Auxilia..y, and Fuel Bldg Arrgmt Plan at El 28'-6" - r N e t'B
Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at El 50'-0" -c N&bG
Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at El 84'-7" - ? EQ40,i Reactor, Auxiliary, and Fuel Bldg Arrg=t Plan at El Par * W Plan - t MO9-1-

Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at Section A-A -iMDen
Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at Section 3-3 -~ KGE-3

_.

-- - - - - - - - _ . - - - , , - - - , - - _ , , , - - - , , . - , - - . , . . - - . _ , - - - - - - , - - - , - 4 , ,- ---n - - - - - -
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NUREG-0612 CONTROL OF HEAVY LOADS.

. f. San Jose TVA STRIDE Sectember 3, 19e,

i .

TI'fLE corse m NUMBE!

Rea'ctor, Auxiliary, and Fuel Bldg Arrgmt Plan at Section C-C ' 8 - */ N02 4
'

Reactor, Auxiliary, and Fuel Bldg Arrgmt Plan at Section D-D er.MGES
.

. ..
. . ... .

.

.

-
*

.
_

. . .. -
.

;
-

.

With respect to the design and operation of heavy load handling
systems, the definition of heavy loud is taken from NUREG-0612,
Paragraph 1.2, Definitions.

HEAVY LOAD Any load, carried in a given area after a plant becomes
operational, that weighs more than the combined weight of a single
spent fuel assembly and its associated handling tool for the specific,

plant in question.

(
The combined weight of a new fuel element and its' associated handling

( tool for these specific plants is 900 pounds. Any loads exceeding 900
pounds are, for the purposes of this review, heavy loads.

Braun has provided safe load paths for the movement of equipment by
hoists and cranes as well as on air skids or other material handling
equipment. Written procedures for these or deviation from the safe
load paths is the responsibility of the owner-applicant.

=Braun has designed the lifting capacity of each crane or hoist toi

l either criteria supplied by General Electric or the maximum actual or
anticipated weight of equipment in a given area serviced by the hoist

The tabulation of heavy loads to be handled by each hoist oror crane.
| crane, its designated lifting device and written handling procedures,

in accordance with NURIG 5.1.l(2) is the responsibility of the *
,

| owner-applicant.

l

Verification that lifting devices comply with the requirements of ANSI
N14.'6-1978, ANSI B30.9-1971, NUREG-0612, Section 5.1.l(4) or 5.1. l(5 )is the responsibility of General Electric for lifting devices designed
by General Electric and by the owner-applicant for their devices. -

,

1 ' *

For the I
* '

! purposes of this report, lifting devices ara ' he equipment that Iattaches the load hook of the crane or hoist > the load to be lifted(' and transported.
-

( ..

__
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(- Verification that ANSI B30.2-1976, Chapter 2.2 has been invoked with
respect to crane inspection, testing and maintenance ,is the
responsibility of the owner-applicant. _

-- -
.

, ,
,

. - -

.

Crane designs comply with CMAA Specification #70, 874, and ANSI
B30.2-1976 Chapter 2-1. .

'--

.
-

C' Exceptions, if any, taken to ANSI B30.2-1976 with respect to operation
I training, qualification, and conduct is the responsibility of the

owner-applicant.

| It is recommended that all specially designed lifting devices such as
strongbacks and lifting fixtures as well as shackles, eyes and slings

| used for significant lifts be examined and proof tested prior to the
lift. This equipment should be serialized and stored separately frem
routine maintenance material handling equipment. Subsequent lifts such
as the reactor pressure vessel head or recirculation pump motors may
require the need for non-destructive examination of lif ting equipment

| g such as dye penetrant or magnetic particle tests to verify the
| integrity of the devices.
'

(
Arranged by building areas, the following pages provide a detailed
review of each lif ting system.

.

AUXILIARY BUILDING
.

X72-EE001 STEAM TUNNEL MAINTENANCE BRIDGE CRANE
.

Capacity - 5 tons

Bridge Span - 33'-6"

Electric Wire Rope Hoist Lift - 37'-0"

Speed - 12 to 20 FPM/30 to 40 FPM
.

Reference Specification - CMAA 74 .

Radiation - Rads Ethylene 2.8 x 105
~ '

'

,

Seismic Category - lL

h Track Locks Required

( Heaviest Single Lift - MSIV Approximately 6000 pounds

Frequency of Use - For MSIV Maintenance, used only when reactor is
shutdown.

nr -

_ _ _ . _ _ _ _ _ . __ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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'

' ("' This bridge crane operates only when the reactor is in'the safe cold
shutdown mode. The steam tunnel is not accessible during reactor
operation because of high radiation levels. The main function is to
assist in MSIV installation and removal. The actual removal of an MSIV
is through a roof hatch via mobil crane from the ground or lifting
equipment on the roof of the Auxiliary Building. This lifting
equipment is the responsibility of the owner-applicant. There is a
20" RER water line near the floor of the steam tunnel that may be in
use while the reactor is in the shutdown mode. This line is protected
by permanent steel grating and scaffold from any hazard that might
develop from crane operation in the steam tunnel. - .

REACTOR BUILDING '- CONTAINMENT

i The following two items are physically capable of carrying loads over
spent fuel in the storage pool or in the reactor vessel.

FUEL HANDLING EQUIPMENT

This machine together with its carrier and indexing devices, hoisting
equipment and appurtenances is a part of the NSSS supplied equipment *

; and therefore the analysis is the responsibility of General Electric.

(
REACTOR BUILDING POLAR CRANE T31-EE001

|

Capacity - Main Hoist - 125 tons
- Auxiliary Hoist - 25 tons

I Bridge Span - 114'-0"

Electric Wire Rope Hoist Lift - Main Hoist 120'-0"
- Auxiliary Hoist 120'-0"

Speed - Main Hoist - O to 5 FPM, Bridge - O to 50 FPM
- Auxiliary Hoist - O to 25 FPM, Trolley - O to 30 FPM

Reference Specification - CMAA 70

Radiation - None

Seismic Category lL

The 125 ton portion of crane is used to remove the reactor drywell
head, pressure vessel head and internals, but is not used for fuel
handling. crane paths and lay down areas are clearly defined and do

({S not require the load to traverse the fuel storage pool or transfer
tube. The design of this crane stat

( satisfy single failure proof criteria.

.

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

The 25 ton portion of this crane is for general use within the Reactor
Building such as floor plug removal, to raise and lo'wer equipment
through clear paths to the lower levels of the Reactor Building, but
not into the drywell. It may also be used for maintenance on the
fuel handling machine.

Both hooks of this crane are capable of movement over the spent fuel
pool and the reactor vessel. To design and install interlocks to
permanently prevent movement over the reactor vessel and fuel pool
would preclude the necessary free movement of the crane.

Therefore, to satisfy NUREG 0554 the 25 ton crane of the polar crane
system must meet the single failure proof requirements.

T31-EE009 CONTAINMENT MAINTENANCE HOIST AND TROLLEY

Hoist

Capacity 1 ton
Lift 10'-0"
Speed 16 to 26 FPM,

(,

( Trollev

Capacity 1 ton
Speed 10 to 40 FPM
Track Locks Required

-

Standards HMI 100
ANSI B30.16 and B30.11

Seismic Category 1L
| Radiation Rads Ethylene 1 x 104
I

. Location Containment
Top of Monorail 7'-0"
Monorail runs from azimuth 0200 to azimuth 2200

Th'e travel path is over the suppression pool, the loss of a lift into
the pool may damage spargers and relief valve piping. This damage
will not prevent continued control of facility operation in the|

shutdown mode. - .

1

( -

1
-

. _ _ f __ _ . _ _ . _ . . _ . . _ _ . . _ _ _ . _ _ _ - _ _ . _ _ . _ _ _ . - .
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C+ REACTOR BUILDING - DRYWELL
.

T31-EE005 DRYWELL MAIPTENANCE HOIST AND TROLLEY
'

.

Boist
.

.

Capacity 2 tons
Lift 30'-0" .

Speed 14 to 21 FPM
"

Trolleya

C'
capacity 2 tons,

i Speed 10 to 40 FPM
- .

.

.
-

Standards HMI 100
ANSI B30.16
ANSI B30.ll

Seismic Category lL . -

! Radiation Rads Ethylene 6.2 x 107
: Location. Drywell

Top of Monorail 14'-3/4"

Monorail runs from azimuth 0450 and ends at azimuth 350c
| This hoist and trolley shares the monorail with T31-EE004A and B,

and is used for the removal of components from the recirculation pump
'

motors. It may also be used for lifts in areas not covered by thevalve handling monorail system..

The travel path is adjacent.to
equipment and piping necessary to maintain safe cold shutdown.

Therefore, this hoist and trolley must meet the single' failure proof
requirements of NUREG 0554.

T31-EE006 VALVE HANDLING MONORAIL SYSTEM

Monorail systems are not addressed by either NUREG- 0612 or NURIG-0554.
,

. .

- .

,
. .

..

.

The monorail system is located in the drywell at elevation 51'-1".
The system contains seven electricall/ or pneumatic slide switches
that allow the movement of T31-EE007A and B as well as T31-EE010 ontovarious tracks of the system.

A failure mode and effects analysis (FMEA) will be performed on the
successful supplier's design to assure that all open rails in the,

system have been positively stopped regardless of the switch positien'in its movement. The analysis will result in changes, if necessary,
to preclude the trolley of any hoist on the system from falling fremthe system. .

sc
. - _ _ _ - . . _ _ _ _

_
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T31-EE003 CRD REMOVAL JIB CRANE AND TROLLEY -

Boist .

Capacity 10 tons
.

Lift 30'-0"
~

Speed 8 to 20 FPM

Trollev
.

Capacity 10 tons
Speed 10 to 40 FPM
Track Locks Required

'

*
. . . .

Standards HMI 100 -

ANSI B30.11
*

ANSI B30.16

Seismic Category lL
Radiation - Rads Ethylene 6.2 x 107
Location - Drywell at azimuth 1950, elevation 11'-6 3/4"i

Boom Length 16'-1".
*

Drywell Floor to Boom 15'-1 3/4"-

This crane is used for contrcl rod drive removal and shield cask
handling. The area traversed by the boom swing and trolley mcve=ent
is non-interfacing to any system that may affect safe cold shutdown.
The boom is locked into a storage position when not in use. '

Therefore, this crane does not need to be considered for single
failure proof criteria.|

i

T31-EE004A AND B RECIRCULATION PUMP MOTOR HOISTS AND TROLLEYS

( '

Hoist

Capacity 15 tons
| Lift 16'-0".

Speed 2 speed, 0.10 to 0.20 FPM and 1.5
-

'

to 2.5 FPM
.

Trollev
N.

^
~

Capacity 15 tons
'

,''
Speed 10 to 40 FPM
Track Locks Required

(,

.

SC
- _ -_-. _ -__ - -.-_ - - .-_ - .. - _-_ _. -_ - -
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~

Standards- HMI 100 '

ANSI B30.16
ANSI B30.11

. .

Seismic Category IL -

Radia+. ion Rads Ethylene 6.2 x 107
Locatica Drywell -

. Top of Monorail 14'-3/4"

(' Monorail starts at azimuth 0450 and ends at azimuth 350
These hoists and trolleys share the monorail with T31-EE005. Thesehoists are used in tandem with a lifting device to install and remove
the recircula ion pump motor. The combined weight of the motor and
its lifting dtvice is approximately 30 tons.

The method for lifting this motor requires close coordination betweer-
two independent hoists and operators. -Since the lift is 30 tons and
two 15 ton capacity hoists are utilized, a miner operator error may
inadvertently shift more weight to one of the hoists thereby

g exceeding the design capacity of the hoist. The travel path is
adjacent to equipment and piping necessary to maintain cold safe

8, shutdown. -

Therefore, these hoists and trolleys must meet the single failure
proof criteria of NUREG 0554.

T31-EE007A AND B VALVE HANDLING HOIST AND TROLLEY.

Hoist '

-
.

Capacity 3 tons '

Lift 50'-0"
, {, Speed 2 speed 10 to 22 FPM

30 to 50 FPM
| Trollev

.

Capacity 3 tons
Speed 2 speed 8 to 12 FPM
Track Locks Required 24 to 36 FPM.

,

f Standards HMI 100 -

ANSI B30.16( - ANSI B30.11

Seismic Category lL
Radiation Rads Ethylene 3.1 x 107
Location Drywell at elevation 51'-1"

- _ . . - . .- , _ _ -- _ _ . . .- . - _ - _ - _
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C. These hoists operate, along with T31-EE010, filem the monorail system
T31-EE006. These hoists are used for steam relief valve and main
steam valve maintenance. The travel path is adjacent to systems and
piping that'may affect safe cold shutdown.

Therefore, these hoists must meet the single failure proof requirement
of NUREG 0554.

~

T31-EE010 COIL HANDLING HOIST AND TROLLEY

Hoist'

Capacity 1 ton
Lift 50'-0"

'

Speed 16 to 26 FPM

Trollev

Capacity 1 ton
Speed 10 to 40 FPM
Track Locks Required -

t' -

.

t -
..

.

Standards HMI 100
ANSI B30.11*

.

|
ANSI B30.16

l

Seismic Category lL'

7.
'

Radiation Rads Ethylene 3.1 x 10
,

Location Drywell

This hoist as well as T31-EE007A and B operate from monorail system
T31-EE006 which is located at elevation 51'-1" in the drywell.

This hoist is used to raise and lower air conditioning coils frem the
drywell floor to the A/C unit platforms. The travel path is adjacen-
to equipment and piping necessary to maintain safe cold shutdown.

.

Therefore, this hoist must meet the single failure proof criteria
of NUREG 0554.
*

-

( . .

.

. _ _ . _ , - . _ - . .--- - . _ _ - -- . _. .- ..-
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i t

C: T31-zzoo11 =a 231-zzo12 co1r arsov^t aozsr Ano raot12v -

Boist .

-

Capacity 0.5 tons.

Lift
-

' . 12'-0".

Manual Chain Drive

Trolley
-

.

C* Capacity 0.5 tons *

Push Type Trolley
Track Locks Required

. -

Standards HMI 100 '

ANSI B30.16
ANSI B30.11

Radiation Rads Ethylene 3.1 x 107
( Location Drywell at elevation 51'-1"

,
'

t ..

These hoists and trolleys, as well as their monorail, are portable.
They are used to aid in the removal and installation of the air
conditioning unit coils located at elevation 40'-0" of the drywell.
The A/C units are located on platforms and the clear path for coil
removal is within the platform perimeter and weight capacity. The
coils'are raised and lowered to and from the drywell floor byT31-EE010, a single failure proof hoist. Failure of these hoists.would not jeopardize safe co_d reactor shutdown.

!

| Therefore, these hoists do not need to be considered for single' failure proof criteria.

C a

| FUEL BUILDING

! X62- EE002 FUEL BUILDING MAINTENANCE CRANE
.

Crane-

*

Capacity -5 tons
Speed - Hook 49 FPM

. Bridge 200 FPM
Trolley 125 FPM

i Lift 72'-0"
k

|

Standard CMAA-70
.

SC
- - - __ _ _ . _ _ _ _ _ _
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'

- X62-EE002 FUEL BUILDING MAINTENANCE CRANE Continued'
.

Seismic Category lL -

Radiation - None
Location - Elevation 40'-9"

.

This crane has free movement over the spent fuel storage pool.

Therefore, this crane must meet the single failure proof criteria of
NUREG 0554.

'

C -
-

X62-EE001 FUEL BUILDING CASK CRANE '

Crane

|
Capacity - Main Hook 125 tons -

|
'

- Auxiliary Hook 15 tons

Speed - Main Hook 0 to 5 FPM
- Auxiliary Hook 0 to 25 FPM,

- Bridge O to 50 FPMg '

- Trolley 0 to 30 FPM
(

-

Lift - Main Hook 63'-0"
- Auxiliary Hook 62'-0"

Standards CMAA 70 -

Sei'smic Category 1L
Radiation - None
Location - Elevation 28'-0"

) The crane rails for this crane terminate. before the crane can reach
the spent fuel storage pool.

Therefore, the cranes do not need to be considered for single
failure proof criteria.

.

-
.

_

1

(
-

.
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NUREG 0612 SINGLE
SEISMIC ELIMINATION FAILUREITEM NUMBER SERVICE CAPACITY CATEGORY CATEGORY PROOF

T31-EE001 Reactor Building Polar Crane 125/25 Tons IL Reviewed Yes
T31-EE003 CRD Removal Jib Crane & Trolley 10 Tons IL Reviewed (1) NoHoist

T31-EE004A&B Recirc Pump Motor Holst/ Trolley 15/15 Tons IL Reviewed YesT31-EE005 Drywell Maintenance Holst/ Trolley 2 Tons IL Reviewed Yes
T31-EE007AEB Valve Handling Hoist / Trolley 3/3 Tons IL Reviewed Yes

, T31-EE009 Containment Maintenance Holst/ Trolley 1 Ton IL Reviewed (1) NoT31-EE010 Coil llandling floist/ Trolley 1 Ton IL Reviewed YesT31-EE011 Coil Removat Holst/ Trolley 1/2 Ton Non Reviewed (1) NoT31-EEDI2 Coil Removal Holst/ Trolley 1/2 Ton Non Reviewed (1) No

X31-EE005 DG Building Bridge Crane - Div 1 3 Tons IL (2) NoX31-EE006 DG Building Bridge Crane - Div 2 3 Tons IL (2) No
X31-EE007 DG Building Bridge Crane - Liv 3 3 Tons IL (2) No
X62-EE001 Fuel Building Cask Crane 125/15 Tons IL Reviewed (1) No
X62-EE002 Fuel Building Naintenance Crane 5 Tons IL Reviewed Yes
X62-EE003 Fuel Loading Jib Crane & Trolley / 2 Tons Non (1) NoHolst

X62-EE004 Fuel Inspection Jib Crane & Trolley 1 1/2 Ton Non (1) NoHolst

X62-EE005 Loading Dock Holst/ Trolley 5 Tons Non (1) No
X62-EE006 Fuel Building Equipment Holst/ 15 Tons Non (1) NoTrolley

(1) Crane or hoist / trolley failure and load drop will not result in loss of safe shutdown or decay *
heat removal.

(2) System redundancy and separation precludes loss of capability of the redundant safety related
system to function in the event of hoist failure.

.

.

_ - - - - -
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NURBG 0612 SINGLE
SEISMIC ELIMINATION FAILUREITEM NUMBER SERVICE CAPACITY CATEGORY CATEGORY PROOF,

.X72-EE001 Steam Tunnel Maintenance Bridge Crane 5 Tons IL Reviewed (1) No
X72-EE002 LPCS Maintenance Holst/ Trolley 10 Ton,e IL (1) No

,
.

X72-EE003 RHR A Maintenance Trolley 10 Tons IL (1) No
X72-EE004 RHR B Maintenance Trolley 10 Tons IL (1) No
X72-EE005 RilR C Maintenance Trolley 10 Tons IL (1) No
X72-EE006 RCIC Maintenance Holst/ Trolley 5 Tons IL (1) No '

X72-EE007 HPCS Maintenance Holst/ Trolley ,15 Tons IL (1) No
X72-EE008 Aux Building Equipment Holst/ Trolley 7 1/2 Tons IL (1) No
X72-EE009 Aux Building' Equipment iloist/ Trolley 7 1/2 Tons IL (1) No

I X72-EE010 CHD Maintenance Bridge Crane 1/2 Ton Non (1) No
X72-EE011 Aux Building Equipment iloist/ Trolley 7 1/2 Tons IL (1) No
X72-EE012 Aux Building Equipment Holst/ Trolley 7 1/2 Tons IL (1) No

,

9

eg _

M M u



'

.

aYIs . M O CO
R N ChrioticnCGn.

General Electric GESSAR Project 6382-P
t ROUND 1 QUESTION

.

QUESTION / RESPONSE 410.31 (9.1.5)
,

QUESTION 410.31

For the fuel servicing equipment and cranes listed in Table 3.2-1
(Table 9.1-2) of your FSAR which are characterized as non-seismic
Category 1, verify that they are designed not to be a missile source
as a result of a safe shutdown earthquake.

RESPONSE 410.31

The Fuel Prep Machine will be identified in Table 9.1-2 as Category 1 .
All other hoists, tools and equipment used for servicinq shall ,

either be removed during operation, moved to a location where it is not

a potential hazard to safety related equipment, or seismically restrained to
prevent it from becoming a missile. Sw 3 qdo n - g,3 yg,Ta b Le. 3.z-i a.a % %g,

),
i

|
|

.. _~

t

t .

1
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9.1.4.2.3 Fuel Servicing Equipment
.

The fuel servicing equipment described below has been designed in
accordance with the criteria listed in Table 9.1-2. IMS AA7
lJsico m sygswyc (a yggoyg r SucJ, cy5 go,srs , TDOL% %D
bTwt+ equy memr 0.s50 Pott s e rt u t <.t M G S H o u - AD.bl

either be removed during operation, moved to a location where it is not
a potential hazard to safety related equipment, or seismically restrained to

^ -prevent it from becoming a missile.

)

|
l

|

.

)

9.1-28a
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Table 3.2-1

EQUIPMENT CLASSIFICATION (Continued) ,

Quality
Group Quality

Safetg Classi d Assurance SeismicPrincipal Component Class gIncation fication Requirement, Category Comunents
XVI (Continued)

4. Pumps 2 A B B I

5. Pump motors 2 A B B I

6. Valves - outer isolation and 1,2 D A/B B I (g)within w
y
co

w 7. Valves - return test line to Other 0,A D N/A N/A (g)condensate storage beyond $g*

g n
second isolation -~ valve and b(n

'

% vacuum pump dischhrge line to
containment isolation valves $$

-

HH
tn m8. Valves - other 2 C,A B B I (g) h'

29. Turbine 2 A N/A B I (m)

10. Electrical modules with safety 2 A,X N/A B I
'

function

11. Cable with safety function 2 D,A,X N/A B I

XVII Fuel Servicing Equipment
*

1. Fuel preparations machine Other C,R N/A B 1 NM w
:sf N2. Gener'al purpose grapple Other C,R N/A B N/A <4
e>
. O

Oj
O4

/
4

%

& #

W
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Table 9.1-2
,

FUEL SERVICING EQUIPMENT

'

Essential Safety
Component Classifi- Classifi- -Quality Seismic

No. Identification cation cation Group- Category
(a) (b) (c) (d)

1 . Fuel' Prep Machine NE O E T. +10.31

2 New Fuel Inspection PE 2 E I
Stand

3 Channel Bolt Wrench NE O E NA

4 Channel-Handling Tool NE O b NA

5 ' Fuel Pool Sipper UE O E NAy

6 General-Purpose NEE- 0 E NA
Grapple '

7 Jib Crane-- PE 2 E I

8 Fuel-Handling Platform 2 E I

)
9 Channel-Handling Boom NE O E NA

|
Notes:

(a) NE = Nonessential
PE = Passive Essential

(b) 0 = Other '

s

(c) B = ASME Code Section III Class 2
D = ANSI B31.1
E = Industrial Code Applies
I = Electrical Codes Apply

(d) NA = No Seismic Requirements
I = Class I

.

'

.

'

9.1-70

'

_ _ _ _ _ _ _ _ _ ___



-- - - ..... . , ,,

d

For your fuel handling ano heavy load handhna systems
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410.33 In Section 9.1.4 of your FSAR, you state that the cask and containment
(9.1.5) polar cra will be supplied by the appitcant. However, you also

list the anos in your equipment classification in Table 3.2-1 ofs.
your FSA tate who is responsible for these cranes. If supplied by
the applicant,'' provide-the-interface"reqEirieents for these cranes
with respect to any assumptions you make such as the maximum lift
heights, the rail travel limitations and other interlocks. Identify

. the specific portions of the system within your scope of design such
as the crane rails or the load blocks.

/

t

RESR>J5E TD 410. 53

TM @WS Af W b >t7 HIA) GSSSNL scope .
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s & & 4.f.4 Ar
. -

,

*; - ' 2'
.

i

i

i
i

|

|

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



i- J96h~hg! -' 2.t eyasisD w*f f ' " EF.:

.=3 W w-

W/ .

', Z. Z -,

( REACTOR BUILDING POLAR CRANE
- ' ~

f g gasmmtIg Macyeed Pnece 4
- -

(# The Re9ctor Building polar crane is dacigacd cc ccismic cctcgcry.

e -
.

1

g equipment.' The crane consists of two crane girders and a trolley--- . - -

which carrier two hoists and an operator's cab. The circular runway
.

track, which supports the crane girders, is supported from the
/containment walls at elevation 111'-9" and provides for 3600

(
rotation of the crane. The trolley travels laterally on the crane

girders cartying the main hoist - 125 tons capacity, and the
auxiliary hoist - 25 ' tons capacity.

.

The Reactor Building polar crane is used to move all of the major

components (reactor vessel head, shroud head and separator, dryer

ossembly and pool gates) as required by plant operations. The
.

polar crane will also be used during the construction phase of the

plant for handling major pieces of equipment. The polar crane is

not used for fuel handling purposes.
..

The principal design criteria for the containment polar crane is
- os follows,

The crane generally conforms to specifications for electrica

1

| overhead traveling Class Cl-cranes in Crane Manufacturing

Association of America (CMMA) Specification 70; ANSI STD
i B30.2.0-1967 Safety Code for Cranes; applicable portions of.

.,

(
5

29 CFR 1910.179 and Regulations for Construction Title 29,

.
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O.1.4.272T1* REACTOR BUILDING POLAR CRANE Continusd '

\
I

'
-

Chaper VII, Part 1926; and in accordance with the

following standards, codes, and regulations: AFBMA,i r, - -

AGMA, AISE, ASCE, ASTM, AWS, IEEE, NEC, NEMA, OSHA, AND
.

SAE.
.

b- Seismic design criteria is as follows.

Reactor Building polar crane and girder shall be designed
*

excef/gs- $ A /* ewe /x ofNe *k , *
*

to seismic category I requirementsg It shall meet 3 e/e >u c
e ven71

performance requirements following the operating basis
.

earthquake (OBE = 1/2 SSE) and shall not fail structurally
during and following the seismic disturbance.,

If a seismic

event comparable to safe shutdown earthquake (SSE) occurs,

the bridge shall remain immobile on the runway, and the

trolley with load shall remain immobile on the crane girders.
*

.

NORMAL LOAD COMBINATIONS The elastic working stress design

mathods of part 1 of AISC Code shall be used and the following load

combinations shall be satisfied.
(1) S=D+L+I+H L

"' .

(2) S = D + L + F,qo + Ry
1

,

Both cases of L having its full value or being completely absent
chall be checked.

.

F and Ry loads may be combined by using the square root of the
.

. gqo

*. cum cf the squares method.
1

_, . . . _ _ _ _ _ . - . _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _
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9.1.4.2.2.1 REACTOR BUILDING POLAR CRANE Continusd
4% sG41'. 7.t !

I

ABNORMAL / EXTREME LOAD COMBINATIONS The elastic working stress
{

design methods of part 1 of AISC code will be used and the following
load combinations will be satisfied. .

.

(3) 1.6 S = D + L + 2.75 Ht+Hg
(4) 1.6S=D+L+F egs
(5) 1.6S=D+L+Ry+F

~. es

In the load conditions above, cases of L having its full value or
being completely absent shall both be checked. In no case shall
the allowable stress exceed 0.9 F , where F is the minimumy y
opecified yield stress.

However, the loads Ry and F may beegs

combined by using the square root of the sum of square's method.
,

LOADS AND LOAD COMBINATIONS The following notations are used in

defining loads and loading combinations for design of the structural
portion of the polar crane and trolley.

D =

Weight of the crane, bridge girder and other permanent
! loads.
k-

L Live load. Rated lift-load.
=

H
Lateral load on the crane runway shall be 20 percent of

g=

the maximum total wheel loads radially, and a tangential

load of 10 percent of the maximum total wheel loads, all
\.t applied at

the top of the rail, one half on each end of ~

the bridge and shall be considered as acting in either
direction normal or tangential to runway rail.
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?II.i.2.2.1 REACTOR BUILDING POLAR CRANE Continund 7
.

Load due to stall torque.H =
,
-

( t

Impact load.g- I
*=

,

..

.

F,qo Operating basis earthquake force. Assume as one-half of=

safe' shutdown earthquake and as defined by the containment

response spectra. In addition to the inertial forces,*

seismically induced pendulum action and swinging forces

( from the rated lift-load shall also be considered.

Seismic forces can occur in any two orthogonally
.

horizontal directions and one vertical direction at any

time. The horizontal acceleration response spectra for

2 percent damping given in this specification shall be

(
used for both the horizontal directions. The vertical

acceleration response spectra for 2 percent damping

shall be used for the vertical direction.

Safe shutdown, earthquake' force.F =
es

The response spectra to qualify the equipment for the

t

i SSE shall be obtained by doubling the acceleration

-
| values of the 4 percent damping response spectra for

OBE provided in this specification. The horizontal

.

acceleration response spectra should be used for both

the horizontal directions.
:

| R Safety relief valve discharge load. As defined by the=y
,

'.

containment response spectra for various combinations

~

| of valve actuation.

___ _ _ - _ .., _
- - _ . _-
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"'l.4.2.271 REACTOR BUILDING POLAR CRANE Continund )
.

WJ/;p21

( This load can occur in any radial direction as well cs

[ the vertical direction at any time.
'

-

"

Required section strength based on the elastic methodsS; =

and the allowable stresses defined in part 1 of AISC
.

" Specific'ation for the Design, Fabrication and

Erection of Structural Steel for Building", February 12,
t

1969.
.

.

The bridge and trolley will not derail as a result ofc '

abnormal conditions and/or seismic conditions and are
.

provided with earthquake restrainers.

' d The equipment is capable of withstanding, without damage,

the containment internal test pressure.

In the event of loss of power, the equipment and its load,e

will remain in a safe condition.

c f The crane hoist is equipped with an adjustable load
-

limiting device for 125 tons. -

7 7e.~~
'

'
..

ad Wop' Anal ~y, sis d.ata.is being added to the General'
~ , , . . f .+, ,

|$ /.f/|/ /f ;
'

'

. . , ...r ' r * "'

pr.pric ne,eds, list by Bob Meichle'. 3/23
,'

~ jy - .e ,/ ,,, f ,, , :..
.

4

0

i
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O.1.4 2- SPENT FUEL CASK CRANE
. f, /,4f ).-2.-2->Tb*h/

-

The primary purpose of the spent fuel cask crane is to handle the

('
f spent fuel cask between. the cask transport vehicle, the eask pool

,

% *

and the cask decontamination vault in the Fuel Building. The

secondary purpose will involve handling loads related to
,

maintenance and replacement of equipment being shipped or received

through the railcar loading facility in the Fuel Building.
t
>

The cask crane is an overhead traveling bridge crane with a 125 ton
V

capacipy main hoist, a 15 ton capacity auxiliary hoist and a span -

V Vof -10 9/16". Elevation of the crane rails is 28'-0". The.

travel of the crane is limited to 40'y 1/2" between the railroad

car and the cask pool.

.

| The cask crane will be a Class C crane as defined by the Crane

Manufacturers Association of America Specification No 70.
.

Operation of the cask crane is from the cab for all motions. A

portable 2-way radio allows the crane operator to communicate with

the floor operator and the cask decon operator inside the,

t' decontamination vault.

The structure of the crane bridge consists of welded box-type

girders with truck saddles and truck frames of welded-steel

construction. The trolley side frames, sheave frames, and truck

\ ' frames are of structural steel welded construction.High strength,

friction-type bolts are used for major field connections for

i bridge and trolley assembly.

_ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _
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?.1.0.2.2.2' SPENT FUEL CASK CRANE Continued
*

,

.

The rated full-load capacities, lifts and full-load speeds are as
. (

follows.
,

MAIN HOOK

Rated full-load capacitiy, tons (2000 lbs) 125

*Hook travel, ft 63

Hoisting speed, fpm at full load 0 to 5 V
.

l' AUXILIARY HOOK

#Rated full-load capacity, tons (2000 lbs) 15

Hook travel, ft 62

Hoisting speed, fpm at full load 0 to 25 V

TRAVEL SPEEDS

Trolley travel spe'd, fpm at full load 0 to 30e;

Bridge travel speed, fpm at full load 0 to 50 V

SAFETY FEATURES Single failure protection is designed into the

cask crane components in order to assure safe handling of the

spent fuel cask and other heavy plant equipment. This protection

is provided by the following features.,

j The hoist drums are supported by through sbafts and rollera

|

| bearings. In addition, safety plates are provided at each end and

at the center of the drum. In the unlikely event of failure of
:

| the shaft, bearings, or any part of the drum, these plates will

* limit the drum movement in the hori7.ontal or vertical directions

to 1/4 inch.

b The main hoist is equipped with one gearing system consisting

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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NC f77. 2,2.-2 SPENT FUEL CASK CRANE Continu:d,

. of a pinion driven through a gear reducer and mating with a ring
( gear mounted on one end of the drum.
/* *

on the main hoist an integral machined disk is includedc
s

on one end of the drum to act as a gripping surface for the caliper
disk brakes. The disk is designed and constructed with sufficient

.

thermal capacity to lower the rated load from the upper hook
.

position to floor level without stopping.,.

' d A load sensing and readout system is provided for the main
hoist. The system includes a sensor with a range of 0 to 150 A-

percent of rated crane capacity.

Each hoisting system includes two holding brakes. These
e

are shoe brakes applied to the high speed motor shaft. A

regenerative type control brake is also provided for both hoists

and the main hoist includes an emergency disk brake system. This

brake applies to the end of the ho.ist drum by mean's of two spring
| actuated air-released calipers.

f Each bridge and trolley truck is equipped with a drop bar

; which limits the drop to 1/2 inch in event of failure of any part
U of the wheel assembly.

The bridge and trolley are both equipped with double flangedg

wheels. The trolley is equipped with bolted lugs which extendi

1

around both sides of tne rail head and positively prevent the

j -) trolley from leaving the rails. *

'
1
| h All the crane controls are spring-returned to "off".

i The crane is provided with a manual-magnetic main power

supply contactor that can be operated manually from the cab by
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M d -? J? 72-- SPENT FUEL CASK CRANE Continurd

*a pushbutton in the cab.
This contactor controls the power supply

k for all motions.
(. -

.

.
-

j
The torque of all motors is limited by a current limiting

''
.

device to 200 percent rated for the hoists and to 150 percent ratedv

for all travel motions.
k Undervoltage protection is provided on all motions to sense

low, or loss of, control voltage and cause the driven equipment to
stop.

Overload protection is provided by instantaneous overcurrent relays-
V

on the de motors set at about 250 percent rated current to back up

the torque limiting device and by inverse time delay overload
MG

devices on the a-c motors of the-may sets set to trip at 150 percent
-

(

fu'11 load current.

1 Minimum motor shunt field protection monitors the loss of

motor field current and stops the respective drive if the motor
loses field current.

A torque proving circuit checks that current is actually
m

! L flowing in the main auxiliary hoist motor's armatures before the
.

motor brakes are permitted to be released.

\' Two overhoist limit switches and one down travel limit
. n

switch are provided on each hoist.

\, ., A mechanical overspeed switch is provided on the main and
o

,

!
'

auxiliary hoist drive motors to ,,

trip at 125 percent of top rated
speed in either direction to stop the hoist motor and set the

i
- - - - - -

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

holding brakes.
I

,
p A monitor is provided to sense phase reversal or loss of -.

\ .

one phase of the ac power supply. If loss of one phase or phase
.

reversal were to occur, the drive cannot be started if it is

stopped and the drive will be stopped if running.
q An operational check circuit is provided to back up the

( operator's command to the control whereby in case the drive does

not react to the operator's command within a preset time the

drive will be automatically stopped.

A second and separate contactor, or circuit breaker, isr
.

provided in the power supply to the main crane feed rails which

can be operated by three emergency stop pushbuttons on the

operating floor.
.

The spent fuel cask is transferred through a canal withs

the base of the cask approximately 13 feet below the Fuel Building

operations floor level (floor elevation +11'-0"). Wheel stops

| on the crane rail prevent the crane from moving the cask past the
i

|

(.centerofthecaskpoolandelectricalinterlockspreventhandling|

heavy loads over the new fuel vault with the cask crane. Thus,

the cask is never moved into a position where accidental drop could
.

damage the spent fuel in the fuel storage pool or the new fuel in

the new fuel vault.
*

i

! t The gates into the fuel storage pool are recessed such that

pendulum action of the cask, while suspended on the hook, could

|
<

|

.-
,---
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'9.1.0 2 2 5 SPENT FUEL CASK CRANE Continusd
-

.f?./,$...,2H2.'/ '

contact only the concrete structure at the entrance to the canal.
.

'

.

I' The ambient temperature under which the crane is to opera'te does

not exceed 40 C. Stresses in all structural and mechanical parts,

will be far below the endurance limits for infinite life of the
various materials for both the rated crane capacity and the test

/load of 125 percent capacity. All loads to be handled are below
'

rated crane capacity. Therefore, stresses should never reach

allowable working stresses. Loads on the structural parts will vary
but will not reverse. The only critical parts with stress reversals

will be the rotating parts, and these are provided with, single
failure protection. Since the crane is to operate under normal

I temperature conditions and since the stress levels are below the

endurance limits for infinite life, testing of the crane to 125
|

percent of rated capacity provides reasonable assurance that the

crane will not fail while handling a spent fuel cask.

.

During an earthquake, the crane bridge and the trolley could be
! displaced but they will not leave the rails. The bridge rails

are firmly attached to the supporting concrete and steel

superstructure and the trolley rails are firmly attached to the
bridge girders. In addition the end trucks of the bridge and the

carriage of the trolley are provided with seismic or upkick lugs
| i, to ensure they do not leave the rails.

it

After erection in the Fuel Building, the cask crane will be tested

-. --- --. . . _ - _ _ - - . .-. - -_
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SPENT FUEL CASK CRANE Continund

to 125 percent of rated capacity (156.25 tions for the main hoist
:

and 18.75 tons for the auxiliary hoist) . The ability of the crane7

to perform all its intended functions will be demonstrated during '

these tests.

.

operational tests and visual inspections are to be made at periodic

intervals during the life of the crane to demonstrate its ability
to safely perform its functions. The crane hooks are to be
inspected by the dye penetrant method. These inspections and tests

will be scheduled to precede major fuel-handling activities.

The crane, except for wire ropes, are completely assembled and the -

components operated to assure the accuracy of fabrication and the
quality of workmanship. The main and auxiliary hooks are tested

to 200 percent of their rated capacity. Tests on the main hook
will be made with a load suspended. After the load tests, themk
hooks will be checked by magnetic particle inspection and for anyz

dimensional change.

Y| I' UEL b'r b'W9' dhn/72v4WC c' S /c?~,*

The Fuel Building mainterance crane is a 5 ton capacity, top-riding

cab operated unit with the following characteristics.

Hook Lift = 72 feet #
CMAA to Class B #

- Hoist Speed - 40 fpm maximum '

2 inches !Bridge Span - 43 feet -

Crane Travel - 170 feet /
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9.-M m?d CPC"T FUSI-eASK--eRANE Continu::d

The 5 tone crane has a range which covers the entire fuel

handling area of the Fuel Building. The crane rails run above,

f

the cask crane rzils and are supported by reinforced concrete
1

'

and steel columns. |
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In Section A2d.2.of your FSAR, you state that a differential flow
switch is used to detect leakage in the nonsafety-related portion of410.34 !

(9.2.1) Varf fy that this detection device and the
<

the service water system.ggg essociated _ isolation capability will be designed to safety-grade
requirements._ ,

.

.

RESSTOGE To SLO. 34

th7t h
he_ ETecTo m Oew ce w Asso c .500 rNM O*

6fedF,CAthgoty 15 SifSPFTy
\ s AW' A '" NW c~ m,~Tk s

Sub WM o - 9 . 2. 6. 'L ,

t

|
'

|

i

_ . _ _ _ _ _ _ _- _ _ _ _ _ _ - ._ _ - - - - - - - - -__ - - - -_ _ .
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f) 9.2.1.2 System Description (Continued)
'

/if %e nonsafety-related parts of the ESW System are not required for

ocfe shutdown and, hence, are not safety systems. Isolation

valves ' separate the ESW System from the nonsafety-related subsys-
tem during a LOCA, in order to assure the integrity and safety

functions of the safety-relate.d parts of the system. Nonsafety-

related parts of the ESW System should be operated during all

other modes, including the emergency shutdown following an LOPP.
(

Instrumentation is provided to detect significant leakage in the

nensafety-related subsystem. The water flow is measured in both

entrance and exit pipes. Any significant leakage shows up as a

difference between the two flow measurements. A differential flow

switch detects leakage and isolates this subsystem, thus assuring
9continued operability of the safety-related services. Instrutnents,

c.orgtrols and isolution votives G re Locatett in ins safety re ated part oC the CSw.syste,v, 4 10. %
anciatesogned to safety.greja rogueretnant.s as statest on dess}gn base ('t) of sectsort 9.2.1.1.1

) The Applicant is to provida description of the service water sys- ,

'
tem outside of the Nuclear Island.

.

The ESW flow rates establish interf ace flow requirements from the

BOP. Description of the ESW pumps is included in Subsection 9.2.5 .

(Ultimate Heat Sink) . This description is within the scope of the -

Applicant.

I

/ 9.2.1.3 Safety Evaluation
'

\

| 9.2.1.3.1 Failure Analysis *

A system failure analysis of passive and active components of the

ESW System is presented in Table 9.2-3. Any of the assumed fail-

ures of the ESW System are detected in the control room by varia'-
' ions of and/or alarms from the various system instruments and1 .

ss
also from the Leak Detection System sensing leakage in the ECCS

I pump and heat exchanger areas. -

9.2-4

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - , - - . . -_ -_-. -_ - -. - -_ _ . _ --- -
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410.35 Provide the results of an analysis to show that a postulated failure-

(9.2.6) of the 7000 gallon condensate supply surge tank, located in the
auxiliary building, does not result in damage by flooding to any safety-

,, - . . -

related equipment. Verify that the level instrumentation on the
-

surge volume which initiates alarms and automatic switchover of the
- HPCS and RCIC suction to the stppression pool, will be designed to

safety-grade requirements.

.

.

Ra-3 p ow 1Ha. .
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410.36 Verify that you have performed analyses of postulated failures of the
(9.2.8) heated water distribution system and that its failure will not damage

any safety-related equipment due to the resulting environmental conditions.
. . _ . _ . _ ._. __. ._ . , , _.
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410.37 In Section 9.3.1.2 of your FSAR, you state that the 1 sfr'ument air
!3(6.8) supplied to the main steam safety reifef valves and/ solation valves ts- '

/ r / K- ffitered to remove all particles larger than 50 microns. -To be, Q ..L
) consistent with Section 9.3.1 of the SRP and ANSI MC11.1-1976, thisair should be filtered to 3 microns or less. Revise your design

. to meet this critarfon. ;naarvas, su en in wrrace requirement if
_

* 6ecessary, the maximum total oil content of the air supply to these
valves and their accumulators in accordance with Section 9.3.1 of the Si

.

These same requirements should also be addressed for the pneumatic
supply system. /
i

hE259tlhE TO (+t0.Tl
W *J
'- o w ea e,e D TD R E FL f C C. I k E

'

Ttte Text u._ r'4samenusmusu$ h L6S
3 NicMn {iLTerw6.@is Mit L 90Tutrt
UPST4% o F h,e fgLTer TO GC dAWdhA
CAEGoo sreet to 6%vmme . lhe. Ptn

'

! Wit L GE CHANGeo Accop-olusly,

WLTH 9eSPdLT To Ai(L TVAuTy 6(e Response.
410,38.
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9.3.1.2 System Description (Continued) )
.

Instrument air to the Main Steam SRVs and isolation valve's is
410.3 7

filtered to less than 3 microns. Corrosion-resistant materials

dw D e Y of the filter. "

are used

All accumulators are constructed of corrosion-resistant material
,

and include low point drains. Accumulator mounting orientation is

with the major axis in a vertical direction. Accumulators are

located in a manner which prevents their failure from generating

missiles or impairing the function of any surrounding safety-
related equipment.

The accumulator support structure is designed to sustain the
maximum thrust loads developed during a failure of the largest

line connected to the accumulator. A flexible section of austen-

itic stainless steel pipe is installed in the piping from the
.

accumulators of the Main Steam SRVs and MSIVs to the associated
actuators. This pipe section accommodates the relative motion of
the steamline with respect to the accumulator.

Air supply lines to the accumulators 5.nclude a checkvalve to pre-
vent backleakage upon loss of supply line pressure. The check-
valve is constructed of corrosion-resistant material and is spring
loaded with a resilient seal for "bubbletight" shutoff. Pipe

between the MSIV air control valves and accumulators is 1 1/4 in.
diameter minimum and 10 ft maximum equivalent length, to maintain
valve response.

9.3.1.3 Safety Evaluation

The operation of the Instrument and Service Air Systems is not*
required to assure of any of the following:

(1) integrity of the reactor coolant pressure boundary;
~

,

's

9.3-4

._
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(6.8) Identtfy the testing requirements and frequency of tests for the
--- (9.3.1 ) safety-related accumulators and check valves provided in the

compressed air system and pneumatic supply system. To assure
continuous reliable functioning of the instrument air system and the-

pneumatic supply system, provide a procedure or an interface require-~

ment for a procedure which requires periodic testing of the air quality
for both the instrument air system and the pneumatic supply system.

S.n-3 p aW
.
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410.39
You indicate in Figure 9.4-1b of your FSAR that there are many' single( 9.4.1 )
fire dampers which could fail closed resulting in_a foss of direct
ventilation flow to either. thocontro1Joom, the cable rcoms, the
coisputer room, the eTectrical equipment rooms or the control equipment

Verify that adequate cooling would still exist for these various
room..

'

rooms following a loss of direct ventilation. Alternatively, verify.

that there will be adequate time and capability to manually reopenI
these dampers.

Adequate accessibility should be assured if you take
credit for sianual reopening of these dampers.
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j, (- 9.3.1.3 Safety Evaluation (Continued)

l
r. ' energy in the building environment generates' missiles nor

impairs the functioning of safety-related equipment.

Containment isolation valves and associated accumulators"

are located a minimum distance from the containment wall.,
,

.

(6) All of the accumulators, piping connecting the accumula--

tors and the actuator supply line and support structures
,

y for the accumulators are designed, built, installed and

tested to ASME Code, Section III, Safety Class 3 and
.

Seismic Category I.

(7) Support structures are designed to absorb the thrust

loads that would be developed assuming a failure of the

largest pipe connected to the accumulator.

9.3.1.4 Inspection and Testing Requirements-

-

,
1

The Instrument Air System and Service Air System are proved

operable by their use during normal plant operation. Portions of oo
9

both systems normally closed to airflow can be tested to ensure 9
*operability and integrity of each system. A+ deu AuwN w e. % %

T w.5.f u.9 vt!9.toptcAwf ro Awva.q. c.cW%V.4cE vltrH AN 5 ( Ms i1. t -IT7/..'

The air supply system to the MSIV and main steam SRV shall be sub-

[ jected to preoperational tests in accordance with Chapter 14 Aix-T r o. e3(, wgmi PEc.4 =pic TESTS JH:r TWE c.99c%. % %M E 9 Ado AccA.Jmv4 Tops. 2
SHouwo BE Co w p uc. m p Tc:) AnuaE VAL VE 09CfSA %WT* @
The motor-operated isolation valves are capable of being tested to

assure their operational integrity by manual actuation of a switch

located in the control room and by observation of associated posi'-
tion indication lights. Test and vent connections are provided at

the isolation valve penetrations in order to verify their

. leaktightness.

,.

9.3-7
. - - - - -- .. . -- - - _ _. _ _ _ _ _ _ _ _ _ _
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410.40 In addition to the scenario described in Question 410.39, consider
(9.4.1) the consequences of an actual fire closing the dampe'r. Demonstrate

- --- that the safety-related areas downstream of the closed fire damper
~ '

can receive adequate ventilation to allow safe reactor shutdown.
Describe how such ventilation is accomolished. Note that to-

'

maintain adequate ventilation, it may be necessary to eliminate
( _ some fire dampers and use three-hour rated ductwork for some areas.

~
It may also be necessary to rely on your remote shutdown capability.
In this case, you must ensure credit is not taken for equipment
downstream of the closed damper.
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410.41 Provide the details of your proposed design to demonstrate that you
(9.5.1 ) satisfy the criteria of Sections III.G and III.L of Appendix R to -

10 CFR Part 50. In your response, provide the following information:
~ - -

~

a. Describe the methodology used to verify that prope'r separation is
~

._ _ provided for the safe shutdown capability in accordance with the .

requirements of Section III.G.2 of Appendix R. Provide the area
arrangement drawings showing the safe shutdown system, including

-
-

. the cable routing.
(,. b. Address the means you will provide for assuring the pecper

functioning of your safe shutdown capability, assuming fire
induced failures in the associated circuits. Attachment 1
provides our concerns with associated circuits. This attachment
also provides guidance for reviewing the associated circuits
of concern and the additional infonnation we need. Your response
should specifically address Part II.C of this attachment.

c. Confirm that your proposed design will have the capability to
achieve cold shutdown ccnditions within 72 hours and maintain
cold shutdown thereafter, as defined in Section III.L of Appendix
R to 10 CFR Part 50 and Section 5.C of Branch Technical Position
CMEB 9.5-1, assuming that offsite power is not available.

g d. Commit to develop and implement alternate shutdown procedures.
'

4 These procedures should address the manpower requirements and
the manual actions required to accomplish shutdown. Submit a
sumary of these procedures.

e. With respect to those repairs required to achieve safe shutdown,
it is our position that systems and components used to achieve
and maintain hot shutdown conditions must be free of fire damage

j with no credit taken for repairs. Systems and components used
to achieve and maintain cold shutdown should be either free of
fire damage or the fire damage should be limited so that repairs
can be made and cold shutdown achieved within 72 hours. Develop
repair procedures for cold shutdown systems. Material for repair
should be maintained onsite. Electrical or pneumatic jumpers are
not a suitable method of repair to achieve cold shutdown.

| ..
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Revise Section 10.4.7 of your FSAR to describe and evaluate only

(10.4.7) those portions of the main feedwater system within the scope of your
design. All other information in this section of your FSAR which you
consider necessary for the condensate and feedwater system design- ~

(e.g., chemistry, temperature, capacity and pressure) should be
specifically identified as interface requirements.
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ATTACHMENT NO. 5

.

. .

%

DRAFT RESPONSES TO

POWER SYSTEMS BRANCH

QUESTIONS

1:

F

,
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430.51 Describe in Section 8.3.1.1.2 of your FSAR, the interlocking scheme
(8.3.1) provided on the crosstie circuit breakers between Division 1, bus

F1 and Division 2, bus El. State whether these circuit breakers
are interlocked with the bus supply breakers. It is our position*

that bus ties compromise the independence and redundancy of the
onsite electrical power supplies required by General Design Criterion
17 of Appendix A to 10 CFR Part 50. Accordingly, justify why Divisions
1 and 2 ac power supplies cannot be made completely independent by
eliminating this crosstia.

t

Ra.5,p 4 h 5.4.,

|
'

IS
| Figure 8.3-1S h grevised to show the interlocking scheme in
1 a more detailed form.

NW Swhst.due
For the interlocking scheme description, refer toft 4ve N
8.3.1.1.2 _ : w tt::h:O _

'

G55S A4 3T.

Thel;;;;koryguideswithoutprovidingthetiebreakers.design meets all the NRC requirements, IEEE Standards
and regula The only
reason the tie breakers are provided is to give the cperator extra
flexibility in maintenance during plant shutdown.

|

.

+

'
,

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



@R%%LTT% 6291V&&71
*

* 238 NUCLEAR ISLAND RLv. O

Tewt ekot9 So v. 4 3 0,,o 1
8.3.1.1.2 480V Distribution System

# Power for 480V auxiliaries is supplied from load centers consisting

of 6.,9-kV/480V transformers and associated metal clad switchgear.

Class lE 480V load centers supplying Class lE leads are arranged as

indepe'ndent radial systems, with each 480V bus fed by its own power

transformer. Each 480V Class lE bus in a division is physically

and electrically independent of the other 480V buses in other divi-
i
t. sions. A manual crosstie is provided between redundant buses of

Division 1 and Division 2 and is equipped with a normally open

circuit breaker in each substation. The ties are manually initi-

ated and are guarded by key interlock to prevent paralleling of the

two divisions.

Under normal operation, division 1 breaker "110A" is closed, (Bus
(

El is fed from Bus E), division 2 breaker "210A" is closed, (Bus
F1 is fed from Bus F) and the two tie breakers between divisions

[1and2areopen (breaker 110F for Division 1 and breaker 210F
| [ for Division 2).

I S
If during plant shutdown, the operator nee 4 to close the tie breakers

| for maintenance flexibility, the following sequence has to take place.
! 1
- Trip breaker "110A"/ bus El, and lock iJ(open.i

- Remove the key from lock (A4) at breaker 110A/ Bus El. Key is
removable only when breaker is locked open.

- Insert key in lock (A4) at breaker 210F (Bus F1)
- With key (A3) in its respective lock, breaker 210F/ Bus F1 may be

( closed.
- Remove key from lock (AS) at breaker 110A/ Bus El.

Insert key in lock (A5) at breaker 110F/ Bus El.s-
- With key (A2) in its repective lock, breaker 110F/ Bus El may be

closed.

Main breaker 210A/ Bus F1 is now feeding Buses El & F1 while main
breaker 110A/ Bus El is locked open. Similar steps could be taken
in order to feed buses El & F1 from main breaker 110A while breaker
210A is locked open..

k Sto Af !) x f , a.v arsdr ufnj dyden %, ||0 A |6uSEl n.

g 11 6 N hieel 4 #U- " M Ao"- --
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'8.3.1.1.2 480V Diatribution Systcm (Continusd)-

-

_ ,

*

IntOrchengOc A2 & A3 cro providad to cafsguard cgainst perzonnal
jcoming into contact with live bus in the rear of the cubicle.

The operator has to:
~

- Trip and lock out tie breakers 110F/ Bus El & 210F/ Bus Fl. Then
-

remove keys A2 & A3.
- Both keys must be inserted into their respective locks on rear

door of the cubicle at breaker 110F/ Bus El (or breaker 210F/Bus F1) in order to open the rear door to work in the Bus
compartment.

The 480V unit substation breakers supply 460V motor loads up to and
including 400 hp, and motor control centers. Switchgear for the

7,
' ' 480V load centers is of indoor, metal-enclosed type with drawout

circuit breakers. Control power is from the Class lE 125VDC power
system of the same division. The HpCS 480V auxiliaries are sup-

plied from an independent Class lE 6.9-kV bus and transformer in

Division 3.

The 480V MCCs feed motors 100 hp and smaller, control pcwer trans-
formers, process heaters, motor-operated valves and other small

( electrically operated auxiliaries, including 480-120V and 480-240V

transformers. Class 1E control centers are isolated in separate

load groups corresponding to divisions established by the 480V unit
substations. Current limiting reactors are used, when required, to

limit short circuit currents to less than 25,000A. MCC branch cir-

cuit protection for all loads is provided by molded case circuit

breakers.

Starters for the control of 460V motors 100 hp and less are the

MCC-mounted, across-the-line magnetically operated, air break type.y
The starters are a combination type with circuit breakers of

25,000A, symmetrical interrupting capacity and a magnetic contactor

to provide overload and undervoltage protection. Class lE MOVs

have molded case breakers with thermal magnetic protection, since

the overload elements of the starter are in the circuit during

testing although bypassed during normal plant operation. Jircuits

t' leading from the electrical penetration assemblies into the con-

tainment area have a fuse in series with the circuit breakers as a,

backup protection for a fault current in the penetration in the
event of circuit breaker overcurrent or fault protection failure.
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_ _. 430.02 You state in Section 8.3.1.1.5.1, part (4) of your FSAR that Class-

(8.3.1) 1E indicating light circuits do not require any special analysis or
~ ~ ~ ~ ~ ~ ~ - - - test since they do not extend past the Class 1E equipment and race-

- - - . . - ways. Explain this statement.
,

,
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--- 430.03 Provide the minimum starting voltage of the Class 1E, Division 1

(8.3.1) and 2 motors. Indicate the minimum difference between the motor
torque and pump torque of the Class 1E, Division 1 and 2 motors,

- during acceleration. Explain the sentence in section 8.3.1.1.5.3,
__

part (2) of your FSAR in which you state: "In some cases, motor sizing
torque and load requirements are accomodated to limitations imposed

8 by the circumstances of the system or specific functional requirements."
. _. . . . ,

R.a. 5 e m 3 c _ ,

Minimum starting voltaae for all motor operated valve (MOV) motors
is 80%, for all other safety related motors is 75%, recovering to
90% within 2 seconds in each case.

As stated in$ dgsection 8.3.1.1.5.3(1), motors are sized in accordance
with NEMA standards including starting, pull-in and driving torque
requirements.

. _- . . .

i 430.04 The undervoltage relaying described in Section 8.3.1.1.7 of your
(8.3.1) FSAR, by itself, will not protect the Class 1E equipment against a

.

degraded voltage condition. Branch Technical Position PSB-1 contained
in Chapter 8 of the Standard Review Plan (SRP) requires that a second
level of undervoltage protection be provided to protect Class IE
equipment against degraded voltage conditions. Describe your
compliance with this position for Class IE, Divisions 1, 2 and 3.

;
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8.3.1.1.7 Load shedding and sequencing on class lE buses
(continued)

(8) Protection against degraded voltage

Forprotectingrotatingelectricequipmentagainsttheeffects)
of a sustained degraded voltage, the normal and alternate BOP
feeder voltages are monitored.
When the voltage degrades to 90%*or below of its rated value,
after a time delay (for not to be triggered by transients),
undervoltage will be annunciated in the control room.
Simultaneously a 5 minute timer is started, to allow the ]operator to take corrective action. g
After 5 ninutes the respective feeder breaker with the under-
voltage is tripped. y
Should a LOCA occur at the same time,.the feeder breaker with
the undervoltage will be tripped instantly.
Subsequent bus transfer will be as described above.

*Setpoint is subject to confirmation by applicant.

; -
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430.05 Provide the following information regarding the load shedding and
(8.3.1) sequencing discussed in Section 8.3.1.1.7 of your FSAR:

.' a. Indicate what sequence of events occurs if the alternate preferred
power source is lost when it is powering the Class 1E buses and
the diesel is running in standby. State whether the residual bus
voltage is allowed to decay to less than 30 percent as is done
when transferring from the primary preferred source.

b. For the loss of preferred power during the diesel-generator( parallel testing event, indicate what will automatically trip
the diesel-generator circuit breaker. You state that if the
alternate preferred source is used for load testing the diesel-
generator and it is lost, the diesel-generator circuit breaker
will be tripped and the bus will be re-energized by local manual'

, control only. This results in a loss of the Class 1E bus. Explain,

why this bus is not automatically re-energized.
I

~ ~

c. If the diesel-generator is powering the safety buses and
offsite power is subsequently restored, indicate whether the
safety buses automatically transfer back to the offsite source.

d. Describe the load sequencer logic, circuitry and components.
{ Since the energency loads are sequenced on both the offsite;

and onsite power sources, we require that you either provide a
separate sequencer for offsite and onsite power for each electrical
division. Alternatively, provide a detailed analysis to
demonstrate that there are no credible sneak circuits or common
failure modes in the sequencer design which could render both
onsite and offsite power sources unavailable. In addition,
provide additional information concerning the reliability of
your sequencer and reference the design detailed drawings.

.
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8.3.1.1.6.4 Protcct 'on R;quir'9n;nts (Continued) [
f

'
p. %.

b relay protection has vo tage restraint so that disturbances in the p( plant auxiliary power sys. .. which result in excessive voltage
drops will not damage the ''esel generator.

In general, relay setti s are cordinated so that loss of service
is not: communicated to a " higher level involving equipment other
than that immediately affected by e fault or overload. Trip
levels and time-del settings are s lected so that faults are p'

not passed through to circuit breakers upstream in a chain leading
to the power supp Backup relaying i ludes, within its protec-.

tive zone, the n t adjoining system inte. acing element. Circuit
protection func ions are illustrated in Fig res 8.3-2, 8.3-3 and
8.3-14 through 8.3-16.

/
8.3.1.1.7 Load Shedding and Sequencing on Class 1E. Buses

( This subsection addresses only Class lE Divisions 1 and 2. Bos
transfer, load shedding and sequencing on a 6.9-kV Class lE bus is
initiated on loss of bus voltage. Non-Class lE loads (Buses E2
and F2) are tripped off and thereby automatically isolated from the
Class lE buses only by a LOCA signal.

.

Load shedding and sequencing is performed by the control system
for the circuit breakers and by the control logic and LOPP signalsj

(loss of preferred power undervoltage signals) . I

(1) LOCA - The existence of the LOCA condition is signalled
by redundant one-out-of-two-twice sensor circuits
originating from NSSS equipment. This is the same signal

that initiates the ECCS described in Subsection 7.3.1.1.1.|

|
|

The LOCA signal will trip the isolation breakers to the I
s non-Class lE buses (E2 and F2). The LOCA signal will (vt

also terminate diesel-generator testing (if this is in

8.3-16
|
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p 8.3.1.1.7 Load Shedding and Sequencing on Class lE Buses
g (Continued)
'g disable-

' '

, progress), M protective diesel-generator protective
-

relays except generator differential and diesel over-
speed, start the diesel generator and start the ECCS
motors in sequence as shown in Table 8.3-4 if not already
, running.

A load sequencer is not used. All load application,
f- ( with or without time delay, is control-

_]e d' $yc r'afe/y fer $^'h /arfe f uw fr fader-breaker.- -. ---

-

_ __ _ ._ _

_

(2) Loss of Preferred Power (LOPP) - The 6.9-kV Class lE
._

buses are normally energized from the normal preferred
power supply. Should the bus voltage decay to below 70%

k' of its nominal rated value for a predetermined time-

(actuating one-out-of-tw undervoltage logic), a
4

-bus transfer is initiated and a signal will trip the
supply breaker,& start the diesel generator

-- When the bus voltage
decays to below 30% of its normal rated value, tome pump
rrros'or brcaA'er.:r erre ,%pped.

# c/o.wrc signal to the alternate preferred power supply initiatesJ

transfer to the alternate preferred supply. If the

alternate s,upply is not available or subsequent 1y' lost.,

j
'

(i.e-r as sensed by the under-voltage relays as above) , -
i

the transfer proceeds to the diesel generator. If the
! standby diesel generator is ready to accept load (i.e.,

voltage and frequency are within normal limits and no
lockout exists, and the normal and alternate preferred

-

supply breakers are open), then the diesel-generator
i

breaker is signalled to close, accomplishing automatic
cess LEtransfer of the M bus to the diesel a

{d ge,nerator. Large motor loads will be sequence started
as required and as shown on Table 8.3-4.

, .-
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8.3.1.1.7 23 8 NL _iCAlt ISt.AND R v. I
Load Shedding and Sequencing on Class IE Duses
(Continued) |If (2a) wnen the alternate

. powering the class, pref;.rred power is lost, while it is'

-

lE bus, with the diesel generator in'( standby, loss of preferred power (LOPP) exists. The same,
~ as during LOCA, diesel generator trips are disabled, except

. for generator differential and engine overspeed. At 70%
-

of the rated bus voltage, the alternate feedor breaker trips.,

Diesel. start initiation ,occurJb, but is ineffective, since
the diesel generator is runnigg.

At 30% of the rated bus voltage, large pump motor breakers
are tripped. Providing, that the diesel generator is ready- for loading, the diesel generator breaker will close and

t

( supply power to the class lE bus.
4

(3) LOPP following LOCA - If the bus voltage (normal
preferred power) is lost during post-accident operation,
transfer to alternate preferred power occurs as

{
v .s: A '

6e

described in (2) above. Once voltage is restored, the

loss-of-voltage sequencing procedure receats itself with
respect to starting motor loads. Since system reset is

not a function of the presence or absence of bus voltage,
no change to valve position occurr. Therefore, the

'

restarting duty is less severe, because motor-operated,

valve power is not required.

(4) LOCA following LOPP - If a LOCA occurs after the auto-
matic transfer of power to the diesel-generator as
described in (2), following loss of both normal preferred
power supplies, the LOCA. signal starts ESF equipment asi

1 rcquired. Au|007a />'c.
(LOC /I H 07'P)Mes'h H f. W e|Q)/f d/ead i, c/cin o an ure.s ma/ w ese/

--

,r' qenera r ifi y m o -/ be ever/c aded .
'

|

| A A" |A
__

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -
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0.3.1.1.7 Load Shedding and Sequencing on Class lE Buses~

e
,' ) (Continued)

(5) LOCA when diesel generator is parallel with preferred ,

power source during test - If a LOCA occurs when the
diesel generator is undergoing routine testing, the
diesel-generator-circuit breaker is automatically tripped
to terminate the testing and with preferred power avail-

,

able, the LOCA sequencing procedure starts as described
|

in (1). If the diesel-generator breaker does not trip
to terminate the test, the preferred power line breaker
will trip (after a brief time delay) to terminate the
test, and LOCA sequencing will pr.oceed as described in
(1) with the diesel generator as the power source.

If the(6) L_ OPP during diesel-: generator paralleling test -
normal preferred power supply is lost during the diesel-
generator paralleling test, the diesel-generator circuit

'

f breaker is automatically tripped) 6
.

I on o vercu rren t . Transfer to N7e a//er'1n|2
p'rtferred f7ower jug /y ,orptceds a5

GleScnbed in 00,|
l

<

6 If the alternate preferred source is used for

load testing the diesel generator, and the alternate'

| preferred source is lost (and no LOCA signal exists),
the diesel 57enerator bkr wiu f n > c ry overcurygn.f.

co n dif(llcf'$$3/s.
Pr'd 4077

Lead sh ead|-ng amal bus tra.esfer wir

as ole s cr,'b e al |vi (z a) ,y-re c e e d

(3) Res+cra Nov ejc goyfoggye)powe7
O t/pm ns/o > ce /,'e~s of B oP y owey / the c/a ss .2E

bHS(es) be Nosferrea'- back Jo /he sop,e%
Sourc e by awac/ o,oemNe n ernly.

73-
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8.3.1.1.8 Standby AC Power System (Continued)

Each standby power system division, including the diesel-generator,
~

its auxiliary systems and the distribution of power to various

Class lE loads through the 6.9-kV and 480V systems, is segregated

and separated from other system divisions. No automatic intercon-

nection is provided between the class lE divisions. Each diesel-

generator set is operated independently of the other sets and is

connected to the utility power system by manual control only during

testing or for energized bus transfer and then only one division at

a time.
.

8.3.1.1.8.1 Redundant (Division 1 and Division 2) Standby AC
Power Supplies

8.3.1.1.8.1.1 General

The diesel generators comprising the Divisions 1 and 2 standby AC

power supplies are designed to quickly restore power to their

respective Class lE distribution system divisior.s as required to

achieve safe shutdown of the plant and/or to mitigate the conse-

quences of a LOCA in the event of a coincident LOPP. Figure 8.3-2

shows the interconnections between the preferred power supplies

and the Divisions 1 and 2 diesel-generator standby power supplies.

E g:--tr unit simivu 5ETEEd* TEEL 5 f vi..ar n.:" w per=*= r= = r == -

*+" E^" 6 fvmK r; CCC JC;d fu ' MIv ac a v.. L;T"I " An
,

& - -" ' ' ;;;f= ::f :=;;LL::.
i

A detailed discussion of the Division 3 diesel-generator system

t (HPCS) standby AC power supply is presented in Subsection
i

8.3.1.1.9.1.

'

8.3.1.1.8.1.2 Ratings and Capability

The diesel generators for Divisions 1 and 2 each have a continuous

nameplate rating of 7,000 kW on an 8,760-hr basis (with 10% over,-

load permissible for 2 hr out of every 24). This exceeds the loads

required at one time, as derived from Tables 8.3-1 and 8.3-2.

C.3-20

. _ _ _ . ___ - .______. _ _ _ _ _ _. -_ _
_ _ _ _ _ . _---.
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430.06 In Section 8.3.1.1.8.1.1 of your FSAR, you state that separate unit(8.3.1) station service transformers and separate reserve station service
transformers are used for the normal and alternate preferred power supplies

-

~

for each division. Indicate whether this arrangement is specified
_

by the interface requirements. State whether there are other arrangements
permissible under the interface specifications. Indicate why there

( is only one feeder from the preferred power sources provided for Division
3 while two are provided for Divisions 1 and 2.

Ye 80f
|rt?rsfrme/~ OsYorfs er77er7! .s/o/ d th Msiiiiii, .r<,A> e.s. . e. .e. <. / s .p uj @ 27m,,
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430.07 Provide the following information regarding the Divisions 1 and 2
(8.3.1) diesel-generator qualification testing discussed in Section 8.3.1.1.8.5---- of your FSAR:

- - -

a. You state in Section 8.3.1.1.8.5 that the 300 start tests have-

been run on similar units. If the tests were not performed on identical
( units, the Divisions 1 and 2 diesel-generators must be requalified

in accordance with the requirements of Sections 5.4.2, 5.4.3 and
-

5.4.4 of IEEE Std. 387-1977.

b. The load capability test was conducted in reverse order from our
position stated in Item C.14 of Regulatory Guide 1.9, Revision
2. Provide justification for this difference.

c. Provide the test results for our review.

D.spow1A
, ,

Sd hb.,, B. 3.1. l.9. 5 k ct.s %daae -

M s pse M .b s -e.d am.ts
.

430.08 In Section 8.3.1.1.6.4 of your FSAR, you state that, the diesel-generator
(8.3.1) overcurrent relay protection has a voltage restraint so that disturbances

in the plant auxiliary power system which result in excessive voltage
drops, will not damage the diesel-generator. Indicate how far into
the plant distribution system from the diesel-generator the relays
will sense a disturbance. State whether these relays are sensitive
to voltage transients created by normal power system evolutions such
as motor starting.

1

9- e-. 5 p ow St
|

.

f The Siv relays (very inverse time overcurrent relays with
voltage restraint) , will sense a disturbance at the 6.9KV
system level only.

2
h hese relays are not sensitive to voltage transients, created

by normal power system evolutions, such as motor star
.

4 6his time overcurrent protection is typical for diesel
generators division 1, 2 & 3.

M *1%& y-he n nCCG
9 P3mm sosteemj8.3.1.1.6.4 has been revisedgand th[:"f }m=ent'.Jt-herr r;~ ~4 -_ ';;; atichl wd

.

- - - - - -- - . _ - - - - - _ _ - _ - - . . _ _ _ _ . - - - . - - - - . - - - -
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f' 8.3.1.1.8.5
,

Prototype Reliabili1;y Qualification Testing
(

The C ,'? M qualification tests are performed on one Division 1

or 2 diesel generator

re w % <nh
300 start Test - Test has been run on similar un41rs.

der to submit a report.

( (2) Margin t - Test demonstrates abilit f the set to

accept a loa 10% greater than the at cevere single-

step load within e design loa equence.

(3) Load Acceptance Test - demonstrates ability to

accept design load in equi sequence and time

duration.

(4) Load Capabi ty Test - Test demonstrate bility to

( carry r ed load:
'

(a 7,000 kW for 22 hr after water and lube oil r -h

operating temperature, and

700 kW for 2 hr immediately foll run of
7,00

.

(5) Load Rejection T - Test dem es capability of
rejectin 00 kW load without exceeding spe,

5 rpm.,

Te 3Y gsM k J wslk f4*
p\& , kke % Suk \ S N* "p

w%Sw-
|

,

%

i

. - - _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ - _ __
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QUESTION 430.08-

(8.3.1)

In Section 8.3.1.1.6.4 of your FSAR, you state. that the diesel generator
overcurrent relay protection has a voltage restraint so that disturbances
in the plant auxiliary power system which result in excassive voltage~

drops, will not damage the diesel generator. Indicate how far into the,

plant distribution system from the diesel generator the relays will sense
a disturbance. State whether these relays are sensitive to voltage
transients created by normal power system evolutions such as motor
starting.-

RESPONSE

For HPCS (Division 3) DG the overcurrent relays with voltage restraint
will sense the voltage drops reflected on the HPCS bus only. This relay -

will operate during a DG overcurrent condition and voltage dropping to a
preset value. However, this condition will not trip the DG when loss of
coolant accident signal is present. The DG trip signal is bypassed
inorder to make the HPCS DG available during LOCA condition. Any voltage
transient created by normal power system evolution such as motor starting
on Division 1 and/or Division 2 will have no effect on the Division 3
(HPCS) overcurrent relays with voltage restraint.

.

*
. .

,

*
.

.

-

MP:csc/Il0146-1
11/4/82

. . - - _ - -. .. . _ _ . - . - . _ _ - _ - . - _ . . . _ _ - _
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8.3.1.1.6.4 Protection Requirements
.

p when the diesel-generators are called upon to operate during less
of preferred power (LOPP) or LOCA conditions, the only protective
devices are the generator differential relays and engine overspeed
trip device. The generator differential relays and overspeed trip
device are retained under accident conditions to protect against
possible, significant damage. Other protective relays, such as
loss of excitation, antimotoring (reverse power) overcurrent volt-

g age restraint, high jacket water temperature and low lube oil
'

pressure, are used to protect the machine when operating in paral-
1el with the normal power system, during periodic tests. The
relays are automatically isolated from the tripping circuits dur-
ing LOPP or LOCA conditions. In addition to these protective

| relays, a normal time-delay overcurrent relay senses generator
'

overload, and alarm) OnaNer kms .<Ney' aver'curner/ re4mf is przerWed *
Jrvoltage restraint whd.ch enablesthe relay to distinguish between
normal operating over-load currents and short circuit currents of ' s

the same magnitude. This discrimination is accomplished by the
fact that as opposed to.short circuit conditions, the magnitude:

i i ) of generator voltage remains relatively high during operating load
) conditions, so that the relay's voltage - restraining element is

able to keep the currant element from operating the relay duringoverloads *.
_

i

All the bypassed trip devices listed in '

Subsection 8.3.1.1.8.1.5 alarm in the Main Control Room.

The means are provided for synchronizing and paralleling the
diesel generators with the preferred power supply system, for
load testing of the diesel generator.,

\
.

| In general, relay settings are coordinated so that loss of service
is not communicated to a " higher" level involving equipment other
than that immediately affected by the fault or overload. Trip

i levels and time-delay settings are selected so that faults are
not passed through to circuit breakers upstream in a chain leading
to the power sopply. Backup relaying includes, within its protec-
tive zone, the next adjoining system interfacing element. Cireurts

protection functions are illustrated in Figures 8.3-2, 8.3-3 and
8.3-14 through 8.3-16.

__. _ _ _ _ ___ _ . _ . _ _ _ . _ ___ _ ____ _ _____ _ ___.
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430.09 A revicw of calfuncticn repsrts of diessi-generators at op; rating
(8.3) nuclear plants has disclosed that in some cases, the informatics

available to the control room operator to indicate the operational
status of the diesel-generator may be imprecise and could lead to
mi sinterpretation. This can be caused by the sharing of a single
annunciator station to: (1) alarm conditions that render a diesel-

~ generator unable to respond to'an automatic emergency start signal;
- and (2) alarm abnormal, but not disabling, conditions. Another cause

can be the use of wording in an annunciator window which does not
specifically indicate that a diesel-generator is inocerable (i.e.,
unable at the time to respond to an automatic emergency start signal)
when in fact, it is inoperable for this purpose.

Accordingly, review and evaluate the alarm and control circuitry for
the diesel-generators in your proposed nuclear island to determine how
each condition which renders a diesel-generator unable to respond to
an automatic emergency start signal, is alarmed in the control room.
These conditions include not only the trips that lock out the diesel-
generator start and require manual reset but also control switch or
mode switch positions which block automatic start. Other conditions
in this category are loss of control voltage, insufficient starting
air pressure or low battery voltage. Your review should consider all
aspects of possible diesel-generator operational conditions (e.g.,
test conditions and operation from a local control station). One area
of particular concern is the unreset condition following a manual
stop at the local station which terminates a diesel-generator test
and prior to resetting of the diesel-generator controls to permit
subsequent automatic operation.

Provide the details of your evaluation, the results and your conclusions,
including the following information:

a. All conditions which render the diesel-generator incapable of
responding to an automatic emergency start signal for each
operating mode as discussed above.

b. The wording on the annunciator window in the control room which
is alarmed for each of the conditions identified in your response
to Item (a) above.

c. Any other alarm signals which are not included .in Item (a) above
and which also cause the same annunciator to alarm,

d. Any condition which renders the diesel-generator incapable of
responding to an automatic emergency start singal and which
is not alarmed in the control room.

e. Any modifications you propose following your evaluation of these
matters.

r.

.

-_.
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' QUESTION 430.10
_ _ . _ (8.3.1)

-- -

The prototype qualification test discussed in Amendment 3 to NEDO-10905
'and referenced in Section 8.3.1.1.9.5.6 of your FSAR was conducted on a
4160 volt diesel generator and a high pressure core spray (HPCS) pumpI co.T.bination. However, you indicate in Section 8.3.1.1.9.5 and Figures
8.3-1, 8.3-3a and 8.3-3b of your FSAR that you propost to use a 6900 volt
diesel generator and a HPCS pump combination. Since these are not the
same units reported on in Amendment 3 to NED0-10905, it is our position
that the qualification test must be conducted on the actual diesel generator
and pump combination you propose for your nuclear island. Figure 8.3-14a
of your FSAR indicates use of a 4160 volt HPCS diesel generator and
switchgear. Correct this error.

.

nES90nSE qu.,/ific enenthkg.r g ,. u,,t unr.ation gf a y).g'c diese/._ _ _ _
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_ QUESTION 430.11
t (8.3.1)

Provide the following additional information regarding the loading of theHPCS diesel generator:

If the HPCS is operating on the preferred power source with the
, s.
'

diesel generator in standby, indicate the sequence of events followinga loss of the preferred power sources.
State whether the residual

bus voltage is allowed to decay or whether a synchronizing scheme isutilized.

kp ovs J C.

The residual bus voltage is allowed to decay and there is no synchro-
nization scheme for this mode. The following sequence occurs:
1) Offsite power breaker to safety bus (6900 volt HPCS G Division 3)" trips"

valueM, when the bus giggeg$ps beloyYf receives start 70% of norgal rated
o

3 seconds.... c^..., us tripsignal. A 4
t

2) Division 3 diesel generator accelerates to r/ated voltage and
frequency while the residual voltage on the safety bus (6900
volt HPCS Bus G Division 3) decays.

3) The Division 3 diesel generator circuit breaker will close
automatically when all of the following permissives are satisfied.
a) the safety bus (6900 volt HPCS Bus G Division 3) voltage

decays below 70% of the nominal bus voltage,b)
-

the offsite source feeder breaker remains tripped in the
open position,

c)
the diesel generator Division 3 has reached rated sheek 574tdand voltage.

b. State whether diesel generator will automatically reparate from the
test mode if an accident signal is received. Indicate the sequence
of events.

!
_

hs p awR

Dieselgenerator(HPCS,Div.3)willseparatefromthetehtso
return to standby condition upon receipt of the accident signi

1. Diesel generator breaker will open.

2. The accident signal will override the test signal.

3. Diesel generator will keep operating and will be ready to
accept load if required.

- - - -
, - _ _ . _ _ _: - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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Indicate the sequence of events if the diesel generator is on test
-

c.
in parallel with the offsite source and the offsite source is lost.
Indicate whether the HPCS bus will require re-energization by local
manual control in a manner similar to the Divisions 1 and 2 buses.

-

:-

Sf eb 3 kz

Upon loss of offsite power during test mode the offsite feeder
breaker will open. The diesel generator will keep operating. The
diesel generator governor control be cha_rged from droop to the
isochronous mode and the voltage regulat W to be set to automatic
mode. Following these actions, the diesel generator will continue
feeding power to the HPCS (Division 3) bus.

.

d. If the diesel generator is powering the HPCS and offsite power is
subsequently restored, state whether the safety buses automatically
transfer back to the offsite source.

SS. .5 9 4h 5 C -

If the diesel generator is powering the HPCS bus and the offsite
power is subsequently restored, then the bus will not transfer back
to the offsite source.

|

|

I
,
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QUESTION 430.12
(8.3.1)

The separation you describe in Sections 8.3.1.4.2.3.1 and 8.3.1.4.2.3.2
of your FSAR for. the scram solenoid circuits and the main steam line

? (MSL) isolation valve circuits must be justified by analysis, based on
tests, to show that there is no detrimental effect on Class 1E circuits
with which these circuits are run. Additionally, demonstrate that the
function of the scram solenoid circuits and MSL isolation circuits will
not be impaired by this arrangement. Explain how isolation is maintained
between the Class 1E power supply feeding the "A" solenoids and the,

non-Class 1E power supply feeding the "B" solenoids since these circuits
are run in a common conduit.

Explain the use of the D1 through D4 inputs shown in Figure 8.3-23 of
your FSAR, coming via isolators into the load drivers of the "B" scram
solenoid circuits.

M EG-3PM5&
The scram solenoid and MSIV circuits are run in conduits. GE has performed
an analysis justifying the use of conduits for these circuits. The
analysis for Clinton project PGCC design has been reviewed by the NRC.
The STRIDE design is same as used for Clinton Project.

Optical isolators has been provided for electrical isolation within the
panel between IE and non IE interfac gf,the ,)ggic circuits. The power
supply feeding "B" solenoids is of t type as4one feeding 4ef"A" solenoids.
Soler.Jid "A" is fed from Bus "A" non-1 power via inverter and an EPA'

assembly. The power is maintained within IE parameters and the equipment.
*

used for power supply scheme is of high quality.-

Solenoid "B" is fed from Bus B non-1E power supply similar to Bus "A".
It is acceptable to run "A" and "B" solenoid power circuits together yy;n
since the is g13 tion is provided in the logic cabinets. Figure 8.3-23 aunga

4 teed correct M t based on above discussion.
be

,

|

|

|

|

MP:csc/Il0146-5
11/4/82
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QUESTION 430.14

State in Section 8.3.1.1 of your FSAR, whether the nuclear systee: pro-
tection system (NSPS) non-Class 1E puwer supplies which feed the "B"
scram solenoids have a separate and redundant Class 1E protective package
installed between the power supply and bus consisting of overvoltage,

.- undervoltage and underfrequency protection. If not, this package should
be installed to protect the solenoids against a condition which could
fail them in the unsafe direction. Discuss the susceptibility of the
load drivers to power supply anomalies such as over/undervoltage, over/
underfrequency, voltage transients, voltage spikes, EMI and harmonics..

The protective package must provide protection against any conditions.
which would fail the load drivers in the unsafe (i.e., shorted or closed)
direction.

RESPONSE

SMME cyst- d= -at xx t 7:g.:fr:::nt fer ::p r :tter g 4 ft: h H'm ?
Currenf I pr^":tdesign by GE (fr,r futur: Sa'" S phr.t.O* includes 4 nverter andi

protection assembly (EC".-010103-1L This will monitor bus voltage and
frequency.

New design (solid state) has two buses similar to M-G sets to maintain
voltage between certain parameters using inverters. A protection assembly

trips output of g v g tgr
ich monitors voltage and frequency andis built into t

ptt of inverter is IE, input to inverter is_ _ _ ,

non-1E. Inverter and prot 6ction assembly acts as an isolator.: d *+ W r:-

tL m" L :f :n; 5:r n . i; ; ,,, M ' '' _: :: er th: i + t gn::: ng;'y_

The ve+a lo acA dv N*v C.a. val.1 ave desigwe) -6e me.et*

IEEE- W @ 94 % qAle, q e Mg eM%iw.' '
-

.

v Mage vara %s of 24_2e a y , 4e ert, o e, po y ,,y. .a

"N GOJ P t. M cM Q p,ggy G .g.

6*T9 wp.
|

|

|
'

|
|

l

|

MP:csc/Il0146-6
11/4/82
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QUESTION 430.15
(8.3.1)

State whether the penetrations described in part (6) of Section
8.3.1.4.2.2.3 of your FSAR, carry an electrical cable or wire. If so,

.
explain how the penetration seal can prevent a fire being initiated in

- both divisions assuming a fault of the wire which induces a short circuit
current to flow in the wire on both sides of the penetration.

RESPONSE

The electrical penetrations between the subdivisions of an enclosure are
provided for carrying electrical cable or wires where unavoidable.
However,eachdivisionalsubpanelisdedicatedtoagig wiring.
Wherever the wires of one division intrude into the _u...... visional
subpanel, via such electrical penetration, the cable or wire is physically
separated from the other divisional wiring or is hingtrun inMconduitse
in accordance with the applicable separation requirements. Thus, the
fire potential due to fault on one side of the penetration will not
disable the circuit of the other division located on the other side of
the penetration.

430.16 The penetration layout shown in Figure 8.3-12 of your FSAR shows that
(8.3.1) the vertical separation between some Class 1E and non-Class IE circuits

is less than four feet rather than the five feed required by IEEE Std.
384-1974. According, it is our position that an analysis, based on
tests, is required to verify that the smaller separation which you
propose, is acceptable.

Ra s o o m s 4._..
,

P/X IEEE STD 384.1974, SECT 5.1.4 where separation distance
of different divisions cannot be maintained at three foot
horizontal and five foot vertical, the redundant circuits

| .shall be run in enclosed raceways that qualify as barriers
| or other barriers shall be provided between redundant circuits.

The minimum distance between these redundant enclosed raceways
and between barriers and raceways shall be 1 inch,. Figures
2, 3, 4, and 5 of IEEE STD R. Illustrate examples of acceptable
arrangemer.t of barriers and enclosed raceways where minimum
separation distance cannot be maintained.

sFor hlectrical % ntainment) penetration the cables are routed in
totally enclosed sheet metal cable trays or rigid steel conduits
to sheet metal electrical penetration boxes.

This design exceeds the 1 inch minimum separation requirement
listed in the IEEE Standard. 4 *, mbis prow
JifIffkdditional information on p ysical separationpr-cfer to the

M-revised wersion efamiitsm-freednesa 8.3.1.1.El.=n 3

MP:csc/Il0146-7
11/4/82
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8.3.1.1.4.2.3 Operating Configuration (Continued)

_

-

I
,; MSIV solenoids for isolation. The nonessential 120 VAC bus is
( normally lined up to the preferred 480 VAC ncadivisional power

cupply: Transfer to the alternate nondivisional power supply is

done automatically on loss of preferred power or manually for

maintenance. Control room annunciation is provided for transfer

to the' alternate source.

{ ~ 8.3.1.1.5 Class lE Electric Equipment Considerations

The following guidelines are utilized for Class lE equipment.

8.3.1.1.5.1 Physical Separation and Independence

Equipment of one division is segregated from equipment of other

divisions and nondivisional equipment, in accordance with IEEE
'

'

I.

Std 384-1974, Regulatory Guide 1.75 and General Design Criterion 17. ,

The overall design objective is to locate the divisional equipment .

and its associated control, instrumentation, electrical supporting

systems and interconnecting cabling such that separation is mai.n-
i _

tained among all divisions / Divisional separation is achieved|

1

through the use of barriersjnE spatial separationf4 ~' *"ef5|br
-7 2n M t totally enclosed raceways.5

1
'

l

e,$mnd cablinnt a re locatedl Redundant divisions f electric equi
are Wkre ver- ossi ma -<s m sw,

in separa coms or4 areas,gand/er p::: pnvidad 'itQ spatial separa-''

i t os re v o
i i tion, such that no single event may disable more than one of th

LI

redundant divisions or prevent safe shutdown of the plant.
,

Cables entering the drywell area from the containment area utilize

a standard conduit sleeve and conduit seal. The seals are located
ored

in each divisional sector and at elevations o serve the equipment
' inside .he drywell and to maintain acceptable spatial separation
t

8.3-8
|

_ _ _ . .-. . _ ._ -. . .-. _-
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430.17 Provide the following additional information regarding the exceptions
(1.8) you take in Section 1.8 of your FSAR, to Regulatory Guide 1.75:

You state with respect to Position C.1 in this regulatory guide thata.
interrupting devices actuated only by a fault current are not considered

-

to be isolation devices unless acceptable coordination can be verified'

by tests. However, you shoulo~ first provide justification why
the non-Class 1E load must be connected to the Class 1E system
and cannot be tripped on an accident signal. If suitably justified,

,

'

such a design must provide two isolation devices in series, each
coordinated with the upstream bus feeder circuit breaker, and periodic
testing of the coordination of these devices must be performed.
Provide a complete list of the non-Class 1E loads connected to
Class 1E systems and identify those loads which are not tripped
on a signal indicating a loss-of-coolant accident (LOCA).

E-4-596%A-4.

<As+r
The seeeterg sland does not take any
exception to Reg. guide 1.75. All non class IE loads that are
connected to class IE equipmentsf re isolated from the class IEa
systems in an accident condition by means of a LOCA signal that
trips the class IE feeder breaker. The only exception taken is
the lighting as stated in themseen: 9m4 3. 7. 4 o f- hdu \. 9

* w s a-d -

_.

.

b. You state with respect to Position C.4 of this regulatory guide
that associated circuits will be subject to the same requirements
as Class 1E circuits unless it can be demonstrated that the Class
1E curcuits are not degraded below an acceptable level by the
absence of such requirements. Identify each area where this
exception is taken and provide an analysis showing that the absence
of Class 1E requirements will not significantly reduce the
availability of the Class 1E circuits.

(2 c_ s_oow 2 c.
- The followi'ng no'1 divisional loads are connected to the class

1E system and will be disconnected by a LOCA signal:
-E2 Load Center
-F2 Load Center

(, 80 V)-R43-S001A -3 DG 1 Jacket Water Heater 4
-11 DG 1 Lube Oil Heater-

-18 DG 1 Space Heater '-

-R43-S001B -3 DG 2 Jacket Water Heater
-11 DG 2 Lube Oil Heater-

-18 DG 2 Space Heater-

-E31-PP001 Leak Detection Panel ,I ,

'

-E51-C002 RCIC Turb. Gland Seal Compr. 7.5hp 125Vd-c
sed /Zev Mom y,4ce heahn conneted fa M cc *s ev.i f si.i

Ancc.m}ect c rcoik are -frea1e' c/ -/-hq: a2 me q c C|ac: | E~
c ir-c ui + n
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.

- - - ~ The exception you take to Position C.6 of this regulatory guidec.
is unacceptable. Specifically, identify all areas where independence

- or separation is less than that required by IEEE Std. 384-1974.
,

Provide an analysis based on tests. ,

d. Justify the exception you take to Position C.7 of this regulatoryi

guide by an analysis demonstrating that Class 1E circuits are
not degraded below an acceptable level. Provide this analysis.

e. Explain the exceptions taken to Positions C.8 and C.11 of this
regulatory luide since they appear to be only a slightly reworded
statement of the criteria in the guide,

h s p h'n M ,p 3 C , d d f. _
_

. _ CESS fo \ kW RG Ic15 wsk~Ao'

SAch on 1, % kma ke-x em u-. -

N .

.

|

_ .

, .

.

I

e
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IV.2.4 Regulatory Guide 1.75, Revision 1, Dated January 1975
.

(
Title:7 Physical Independence of Electric Systems

!

This guide sets forth criteria for the separation of circuits and
equipment. It states that the guidance in IEEE Standard 384-1974
is acceptable to the NRC staff when supplemented by additional
requirements included in the guide.

4 Evaluation

The GESSAR design is in compliance with the regulatory position
through the incorporation of the following alternate approach, and
GESSAR Sections 7.1.2.8 and 7.1.2.10.

The proposed design criterion for the separation of redundant safety
cquipment was set forth in GESSAR Section 7.1.2.8 and meets General
Design Criteria 3,17, and 21 pertaining to the physical inde-

[ pendence of Class lE circuits and the regulatory position of
Regulatory Guide 1.75. Ex;.e-_ -e

-- C- c e '' deri;n L - -

* ;ri;;;;y pc;ition f:lle>:

(1) Positio C.1 - Interrupting devices actuat only by -

fault cur ent are not considered to be olation devices

unless acce table coordination can b verified by tests.

b (2 ) Position C.4 - ssociated circ .ts installed in accord-
ance with Sectio 4.5 shoul be subject to the require-
ments of Class lE 'rcui* for cable derating, environ-

*
mental qualification ame retardance splicing restric-
tions, and raceway il unless it can be demonstrated,

that Class lE cd cuits a e not degraded below an,

acceptable 1 el by the ab ence of such requirements.
s

(3) Positi C.6 - Specific submit als of information will be

bas on NRC requests,

1.S-154
. . _ . - - . - _ -.
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IV.2.4 Regulatory Guide 1.75, Revision 1, Dated January 1975
g. (Continued)

.

r: '

(4) Pos. 'on C.7 - Non-Class lE instrumentation circ ts can
'

f - be exam tad from the provisions of Section 4 .2 pro-

vided the are not routed in the same rac ay as power

h and control bles or are not routed w' associated

% cables of a re dant division.

k
h (5) Position C.8 - Secti 5.1.1 should not be construed

to imply that adequate ration of redundant circuit;

can always be achieve wi a confined space such as

a cable tunnel tha is effee 'vely unventilated.

(6) Position C. - Add "...and should eclude the need to
frequent consult reference..."

- Certain non-Class lE loads important to orderly shutdown and sur-

{ ' veillance such as emergency lighting are not disconnected upon a
LOCA signal.

/
t

|

t

,

I

k
^

.

1.8-155
- .. . .- _ . - _ _ . . . . - . - - . - - .. --
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430.la Describe in Section 8.3.1.4 of your FSAR, the cable spreading area and
i(8.3.1) the separation of cables in this area with respect to the requirements l

contained in Section 5.1.3 of IEEE Std. 384-1974 as modified by Regulatory l
Guide 1.75. State whether: (1) this area contains high-energy equipatent '

such as switchgear, transformers and rotating equipment or piping
(both high and moderate-energy) which could be a potential source of
missiles or pipe whip; (2) flammable materials are stored in this area;'
(3) power cables are routed through this area; and (4) redundant cable
spreading areas are utilized. Provide the cable tray plan for this
area and the electrical equipment room areas.

.

.

fesnute,

FsAR hsta, . t-3. ! Y. 0 s.1 &&JN&

&Wa 6 4, & M-

4

+

0

.

O
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?. 8.3.1.4.2.3.2 Other Safety-Related Systems (Continued) {
1

(8) Detailed design basis, description, and safety evalua- |

tion aspects for a power generation control complex
(PGCC) System shall be as comprehensively documented

.

and presented in GE Topical Report, Power Generation
Control Complex, NEDO-10466A and its amendments,

k
PGCC consists of control room panels, racks, floor

ser.tions, and termination cabinets. The floor sections

are divided into ducts and the termination cabinets
have metallic barriers to separate redundant Class 1E
wiring.

The floor section ducts are designed so that each duct,

, acts as a raceway and has adequate fire barriers and

will contain wiring of only one division. The ducts

havesolidmetalwallsandfloof"andaremovablesolid
metalcove(

Cable access to the two PGCC areas is provided through two cable I

rooms located on either side of the control room. Each cable
~

room contains two divisions, divisional sepad[ tion is maintained

b,..
by routing one division in enclosed solid sheet metal cable trays,
while the other division is routed in rigid steel conduits wh4ch ;

are completely embedded in concrete walls or floor.g fa prowide G hmr
.( o re m+ed stporut;x , i

The cable rooms do not contain any high energy equipment, rotating
squipment, or piping which could be a potential source of missiles
or pipe whip. No flammable, materials are stored in these rooms.
Low voltage power cables (V3) are routed through both cable rooms

and instrument b'Esef) no
% g j g g #to provide power gr i gt ers, regulating transformers

2 ardas are tilized for cable tray and
conduit routing only other major equipment is housed within the

3 cable rooms.

*

See figures 8.3.30, 8,3,31 and 8.3.32 for physical layouts of the i

area.

,

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



QUESTION 430.19
(8.3.1)

In Section 8.3.1.3.2 of your FSAR, you state th&t associated cables are
uniquely identified by a longitudinal stripe and/or the data on the

' cable. This cable should her marked, preferrably color coded at least
-

every five feet, in accorda/p,with our position on this matter in Regu-latory Guide 1.75. We hold f e same position for the cables installed in
the power generation control center (PGCC) floor sections discussed in
Section 8.3.1.3.2.1(6) of your FSAR.

.

RESPONSE 8/30./T

The cables in the PGCC to be identified as' associated *every five feet
with color coding of the division they are associated with.

Panel interior lights, utility receptacle circuits and fire detection
circuits are run in non-divisional ducts. All associated circuits arerun with only one division they are associated with.

'J'*he: refMC/b||th kr meirk/ c;Qb/e3 e%|et-/n|
o f*/nr COnh/c|700m i% $ /Aio)g(eo

.
*

.
*

.

.

i

.

MP:csc/Il0146-10
11/4/82
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430.20 You have provided insufficient detail in your discussion of Regulatory
(1.8) Guide 1.128 in Section 1.8 of your FSAR to permit us to evaluate your

~
compliance with this guide. Accordingly, provide a response which
specifically addresses compliance with each position of this guide.

. _ . _ _ . . '.__._
..

. Aw .

'

hsAR L>4xi% 1 3. *,? .1.I 2 -F & de m4
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. . & asoav w fn &s9 a
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8.3.2.2.1.2.8 Compliance with Regulatory Guide 1.128 - -

Installation Design and Installation of Large
'Storage Batteries for Nuclear Power Plant

f' - x

O...y~l us we. thir v=gn1 **y g"ie i; d157' S6a0 * \ 84 %0
/ Co O'[g S50 a at etge

Te g d 6 1,6 * e9 aB ge
t s

3 3 g
get t>0* ie S.

- teries 7 g e6 e6 e gg

g>B g@ nS*T
te a 1e

S *g ** ge geC g.
3

The Nuc1 es g16'ggiO*t'e D O(j g b -

e6*T* e e
C *g's 5 t C gg g ,

5 cg C,4 a0 18 g

ygg%q.pt: g g p9 t o
- - " c "-

,

1 '9SO S ', 0 f1s? et* "al** N @1 8V '2.g .gulatory Guide 1.131 -1 -

160 Be Mg.

1- . rests of Electric Cables, Fieldwe
i* eof C,o and Connections for Light-Water-Cooled4k

CO*9gio goti _ ear Power Plants
,

eg

see,

The h elear Island design complies with this Guide as discussed in
Table 1.8-2.

8.3.2.2.1.3 Compliance with IEEE Standards

8.3.2.2.1.3.1 Compliance with IEEE Standard 308-1971 - Criteria
for Class lE Electric Systems for Nuclear Power
Generating Stations

.

'

See Subsections 8.3.1.2.1.3.1 and 8.3.1.2.1.3.2 for compliance of
Class lE systems with IEEE Standards 279-1971 and 308-1971.

8.3.2.2.1.3.2 Compliance with IEEE Standard 384-1974 - Trial Use
i Standard Criteria for Separation of Class lE,

Equipment and Circuits

! s-
Each Class lE division has its own 125 VDC battery. Each battery

is installated in a separate room which has fire-resistive walls.i

(

8.3-106

i

- - - - - - - - - _ . _ _ _, _ _ _ _ _ _ _ _ _ __ __ _
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430.21 State in Section 8.3.2.2 of your FSAR, whether the alternate chargers
(8.3.2) provided for the Class 1E de systems were intended to be used to avoid

.- a limiting condition of operation (LCO) on loss of the normal charger.
Since the alternate chargers are powered from the non-Class 1E ac system,
we allow no credit for their use. Accordingly, the plant will have
to enter the limiting conditioning of operation status when the normal
charger is lost even though the alternate charger is available..

_

R.w>~< .

F.sM L&uch 8-3.2 2. t t./ Aine.5/h & .4

- - . M m q % dde s.ts~n & . A mf
~

n Jny oLt A M.
.

_ . _ . . _ _ _._ .
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8.3.2.2.1.1.1 Compliance With General Design Criterion 17
' (Continued)

>(
'

oremergencfsteady-stateloads.' The normal battery charger sup-
P y.is from Class 1E motor control centers in its division. Thel

! Division 4 battery is charged and float charged from the Division 2
AC system. Standby battery chargers are supplied from non-ESF
sources appropriate for diversity (Figure 8.3-1) . h
When needed, these chargers will provide extra flexibility during the
maintenance period when it is required to take the battery charger or the'

battery out of service. The availability of the alternate chargers how-
ever should not be used to avoid a limiting condition of operation on
loss of the normal chargers, s/pgg ge -- = - -

1 ground detection fea-DC power systems are operated ungrounded,
ure is provided. Indicators are provided in the control room to

monitor the status of the battery charger supply. This instru-

mentation includes indication of output voltages, output current

and battery ground status. Battery chargers are provided with
disconnecting means and feedback protection. Periodic tests are

L'
performed to assure the readiness of the system to deliver the .

power required. A qualified ground detector system provides'

indication of any grounds which occur on the system.
" 8.3.2.2.1.1.2 Compliance with General Design Criterion 18

e

The DC power system is designed to permit inspection and testing
of all important areas and features, especially those which have

; a standby function and whose operation is not normally demonstrated.

The design has provided for the following testing:

'

(l) Every four months, voltage measurements of each cell to

| the nearest 0.lV, specific gravity of,each cell, |

electrolyte level of each cell, float voltage and
i

temperature of every fifth cell are made. These measure-<

ments are logged.

| ( (2) The batteries are subject to a performance discharge.
'

( test. The specific gravity and voltage of each cell are

measured after discharge tests and after recharge and

are logged.

i 8.3 103
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- 430.22 Both the conclusion contained in NUREG-0666, "A Probabilistic Safety
(8.3.2.2) Analysis of DC Power Supply Requirements for Nuclear Power Plant"

- and operating experience indicate that bus ties between redundant
de divisions are a prime contributor to dc system unreliability.
As a result, we recommend in NUREG-0666 eliminating the use of a bus
tie breaker between redundant buses. Based on the findings in NUREG-
0666 and the fact that bus ties compromise the independence and redundancy
of the onsite electric power supplies required by Criterion 17 of the
GDC it is our position to prohibit the use of bus ties between redundant
dc divisions in new plant designs. Accordingly, justify in Section
8.3.2.2 of your FSAR why de Divisions 1 and ? cannot be made completely
independent by eliminating the interconnecting bus tie shown in your
proposed design.

_ _

_. . . _

y, Y r
-,

.

I We refer to FSAR Figure 8.3-18 coordinates B-1 and E-1. A double
breaker bus tie is provided between Div 1 and Div 2, 125V d-c buses
for maintenance and testing purpose only.

The operation of the tie breakers is protected by kirk key interlock.
The two circuit breakers are NORMALLY OPEN.

This arrangement has not been changed, since the PSAR approval by
the NRC.

For the individual d-c tie breakers for division 1 and division 2 a
" manual close" indication is provided in the control room.

Refer to FSAR Section 8.3.2.2.1.
4

0

.

# 4

I
._ , . . , . . _ , _ _ _ _ _ _ . _ _ _ _ . _ _ . . - . _ _ _ . _ _ _ _ _ ._ _ _ . . _ _ _ _ _ . _ _ _ , . _ _ _ _ ..__ _ _ _ . , _ _ _ . _ _ _ _ _ _ _ -
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8.3.2.2 Analysis

f
8.3.2.2.1 General DC Power Systems

t

The'480 VAC power supplier for the divisional battery chargers
are from the individual Class lE MCC to which the particular

125 VDC system belongs (Figure 8.3-1). In this way, separation

between the independent systems is maintained and the AC power
provided to the chargers can be from either preferred or standby
AC power sources. The DC system is so arranged that the

probability of an internal system failure resulting in loss of

that DC power system is extremely low. Important system components

are either self-alarming on failure or capable of clearing faults
or being tested during service to detect faults. Each battery set

is located on its own ventilated battery room as shown in Fig-
ures 8.3-8, 8.3-9, and 8.3-13. All abnormal conditions of

important system parameters such as charger failure or low bus
voltage are annunciated in the Main Control Room. -

Cross connection between the independent 125 VDC systems is limited,

to manual breakers between Division 1 and Division 2 distribution
panels. Key interlocks are used to enforce operating procedures.
One breaker is furnished at each end of the cross tie to meet 9

"4 dam N y 0single-failure requirements.8 c M W/ ## *

Aa' Ar & via. sm4e- m nk " casa' t w ***-
AC and DC switchgear power circuit breakers in each division
receive control power from the batteries in the respective load,

groups ensuring the following:

(1) The unlikely loss of one 125 VDC system does not
jeopardize the supply of preferred and standby AC
power to the Class lE buses of the other load groups.

4 (2) The differential relays in ene division and all the

interlocks associated with these relays are from one
s

8.3-101

--_ .. . -. . . -. . _. . .-_. -__ . _ - - .
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430.23
The specific r;quirsm:nts for monitoring the de power system derive(8.3.2.1)
from the generic requirements embodied in Section 5.3.2(4)
and 5.3.3(5) of IEEE Std. 5.3.4(5)308-1974 and the guidance we prov,ide inf Regulatory Guide 1.47.

that the de system composed of batteries, distribution systems andIn summary, these general requirements state
'

!

chargers shall be monitored to the extent that it can be shown |

to be ready to perform its intended function.
used in our review of the de power system designs are that the followingAccordingly, the guidelines

f

indications and alarms of the Class 1E de power system should beprovided in the control room:
_ .

- Battery current (ammeter-charge / discharge)
- Battery charger output current (ammeter) o

- DC bus voltage (voltmeter) t;
'

_.

- Battery charger output voltage (voltmeter)
- Battery discharge
- DC bus undervoltage and overvoltage alarm

'

- DC bus ground alarm (for ungrounded systems)
- Battery breaker (s) or fuse (s) open alarm
- Battery charger output breaker (s) or fuse (s) open alarm
- Battery charger trouble alarm (one alarm for a number of

abnormal conditions which are usually indicated locally)

Ue conclude that the monitoring cited above, augmented by the periodic
test and surveillance requirements included in the Technical Specifications--

provide reasonable assurance that the Class 1E de power system is ready,

to perform its intended safety function. Indicate your compliance
Alternatively, justify any deviation.with these provisions for monitoring the Class 1E prower system.

_ _

Y
z ~ ~ ^ ~

_

+

_

6 h\ A h Le \cA. A . G RA,

'

bbmak Je A mcuA wub 8 csMm

%h q.,31.o m. m-J t (sm osnc, t

kk4ab.1 ) .
_

'

. .

=

q.e e *
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S.3.2.2 Analysis

h B.3.2.2.1 General DC Pcwer Systa=s
. .

, !The.400 VAC power supplies for the divisional battery chargers

,

are fror the individuni Class 1E MCC to which the particular
125 L e system belongs (Figure 8.3-1) . In this way, separation

between the independent systa=s is maintained and the AC power |

provided to the chargers can be from either preferred or standby

g AC power sources. The DC.systa= is so arranged that the
probability of an internal system failure resulting in loss of

'

that DC pcwer system is extre=ely low. Important system components

are either self alarming on failure or capable of clearing faults ,

or being tested during service to detect faults. Each battery set i

'

is located on its cwn ventilated battery room as shown in Fig-
ures S.3-8, 8.3-9, and 8.3-13. All abnormal conditions of
important system parameters such as charger failure or low bus
voltage are annunciated in the Main Control Roomg o nd /er \eu\} I

j ( 3ee' T4\e S.'b-\7.) ,
Cross connection between the independent 125 VDC systa:ns is limited

|
to manual breakers between Divisien 1 and Division 2 distribution

!
! panels. Key interlocks are used to enforce operating procedures.

*:One breaker is furnished at each end of the cross tie to meet
single-f ailare require =ents.8 cgd MM 47 M ha dde 4 y W's'

s'w' Ar M n. % 41 Me %4m' f** h *- ,

s

AC and DC switchgear power circuit breakers in each division
receive control power frc= the batteries in the respective load

P) groups ensuring the folicwing:P
:)

(1) The unlikely loss cf ene 125 VDC system does not
jeopardize the supply of preferred and standby AC u

pcwer to the Class 1E bases of the cther load groups,
i

(2) The differential relays in one division and all the

f) interlocks assceinted w:.th these relays are from one
u .

\

S.3-101

. ..
. . . .-. _ . _ _ .
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430.24
Explain the statement in Section

_ . _.

__ (8.3.2) 8.3.2.1.3.1
"The normal.de supply is from the battery two nondivisioof your FSAR that:buses." nal,_.

(
__

-

. 4*fhmr# . - jp
The description shown in Section 8.3.2.1.3.1 "125VDC SystemsConfiguration" is misworded. The sentence beginning with "Twobattery chargers are.....", and those that are shown after thatch;el4" be deleted.

''' ,

well
_

The remainder of that paragraph shookd be revised to read as
follows: A- - -

- ~ '

Two divisional battery chargers are used to supply each
divisional DC distribution panel bus and its a js ociatedbattery. The divisional DC distribution panel s '- -

g f- ,__: yare normally fed from divisional 480V MCC buses.The redundant alternate supply to those panels is fed
from non-divisional 480V MCC buses.

-

The non-divisional DC distribution panel (DC-J) has two
sections

(sectionSX and Y) which are each connected tonon-divisional battery chargers. Each battery charger
is fed from separate non-divisional 480V MCC buses for
the normal and the redundant alternate supplies.

._

e -

i

.

_

O

5

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



(

-

_ - 430.25
V2rify that the periodic testing of the ac and de electrical

.

-
(8.3.2) |

distribution system will be in accordance with the Standard 1

Technicc.1 Specifications applicable to your proposed design.
- - - _

. .- .

.g .
-- 6
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430.26f Since the feeder from the Class 1E de systems to the balance of plant(8.3.2) test equipment could compromise the independence of the Class LE )

dc systems, provide a feeder circuit breaker which is locked open '

during plant operation and annunciates in the control rooa when the
circuit breaker is closed. Revise section 8.3.2.2 of your FSAR ;-

1accordingly. l

*
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( 430.27 Provide the specified operating voltage range of the Class IE
(8.3.2) de loads. Provide the maximum equalizing charge voltages for the

Class 1E batteries and the dc system minimum discharge voltage at
. the end of the two hour design discharge. Provide the rating of the

- Division 3 battery charger and indicate the number of cells in each
Class IE battery. State whether the Division 3 battery charger will

--

be affected by the voltage sag which occurs when the HPCS pump is started
on the diesel-generator.

. _ . .

t
.

Y'b -
_. ..-.--- . . .- -

_._
. gee Gf3342 E 3*chos/ B. 3 . 2 . /. / / M . 8 3 /Bf

The number of cells in each battery bank (either Class 1E or
non-Class 15) }.s 60 cellsthe non o'iyts/dhol L q&'for the o'/ V/C/om' /' i and4 end'P/g t, -

'

--

The operating voltage range for Division 3 (HPCS) Class IE de loads is
112.5V to 137.5V with 125V de nominal voltage. The maximum equalizing
charge voltage for Division 3 (HPCS) 125Vdc battery is 137.4 volts.
Voltage at the end of two-hour design discharge will be provided by theapplicant.

Division 3 battery charger is rated for 240/480V AC input
with 132 volts (nominal), 100 amps de output. Division 3 dc battery hasg

60 cells.

The charger is also capable of automatically regulating output voltage
within 11/2% of its rated value at any load between 0 and 100%, with the

-

ac power feeding the charger deviating from the rated voltage by 110%.
Thus the Division 3 battery charger will not be affected by the voltage
sag which occurs when the HPCS pump is started on the DG. The 125V DCbattery will be able to maintain the bus voltage.

All de loads connected on the division 3 de bus are rated for operation
inthevoltagerangeof112.5Vto1.$.5V.

.

., e

o

em

t

i

. . _ _ - _ _ - _ . - - .- - - .- - . _ -.
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430.28. Provide the one-line diagrams for the motor control centers and buses
( 8.3 )' fed from the 480 volt load centers and the 125V de distribution panels.

__ .___. . - .. _ _ . _.
. . . _.
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430.29

Provide the following additional information regarding diesel g(8.3.1) load sequencing: - enerator
--

~

The method for determining the loading of motor-operated valvesin Tables 8.3-1 and 8.3-2 of your FSAR is not consistent between'

a.
_.

Divisions 1 and 2.
Indicate the total loading in these tables and

--

in Table 8.3-3..

Revise these three tables., . . . . _ . _ . -

<|
~

Re .

.

_

.. -

a The total loading will be by applicant. It will differ
per selected supplier. The referenced tables have been
revised. Descripency between tables 8.3-1 and G.3-2 in
determining the loading of motor-operated valves has bee ~n

,

__. taken care of.i

.

_
.

00*b
b. The actual load sequencing times should be given in Table 8.3-4'

of your FSAR rather than the maximum allowable time. Indicate the
totals and subtotals for each load sequencing step. Provide a
revised Table 8.3-4 incorporating the above comments.

_

,

-

b Load sequencing during LOCA + LOPP is determined as a
function of equipment motor starting current and Diesel
Generator size and load handling characteris, tic. For
subsequent future reactor islands, suppliers and values will
be different.

For the purpose of licensing, we feel that the maximum
allowable time for load sequencing as listed in table
8.3-4 is sufficient.

The referenced tables have been revised.

L{}O.S3 c. Table 8.3-5 of your FSAR seems to imply that all the safety loads
except RHR pumps A and 8 and one ESW pump are block loaded on
the diesel-generators at time zero. Explain this matter in the
text of your FSAR.

/ c Table 8.3-5 has been revised (see attached copy). Please
3

note that the quoted applied LOCA loads included the 3
! divisions.
!

-- . _ . - _ . . - . - _ -- ._ _ _ _ . . .- _ . - _ _ - . _ . .-
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Table 8.3-1 .

4

,

LOADS ON DIESEL-GENERATOR 1 .

1

1 (DIVISION 1) ',
)
|

Total klf Connected During
Numt,er o cc f)petra t ing Danis for 11aulmunetho scr ipt ion on Dus in lleati kW kW Requirod Inrush kVA Shutdown IACA

I n<p a nocreal Sa f et y tha t us e s Inads on lis w I Bu ss 1:1

| 1.1 CS pump 1 8750 1400 Ita t ing 1010$ 1400j I.I'CS falI pump I W M M *

M@i HCIC fili pump i W M M .'sellie A g, ump I 900 F30 fea t i sul '2190 150* 750; S t a n<lby 16 quid crant rol pump 1 M M M W @i i_one rs,1 fani AC w.stes clo a l l e r I . .!2 ktf 100 pating 1510 100 100 ed

-

i unat
i AC sen a s. slect heatang coil, i 2t;0 kW 2:30 Hating 200 ta
* 200 mut os d'Is IIVAC -

) ones asse Isid a liVAC sen t 21's (c) 200 It.a t i nq 1475 220 220f
,,

Ilj :le x i n.1 sut M M M - @
~

g St.indley C au Tr s .stnient Sy h t ene sut M. S M@ M M pj l Aux illely ll. s r t I not M M M M W. F1

-
.

j H 1. s er.e l -f t..sec t .i t or Is l al g IIV AC . set M M M M - >j P in s c rie l cen.rr pncy power set llu (c) 110 H.se a ng 700 - 170 *A3! M .aur i l s .e s s e rs
!

'

:ssI V li .s t.e.go s.% sit rol i Sy s t ein set h- M M -

..

! Ily.ls en.p n 1:ces.nie. a ne r S ys t een set m M; t.,;... :n i t s c .i e r .;is pp l y nut p M -

p
| 1 u. ' gen.nl a:.po l a sey punsp 1 M M4 M @ Z

p
) t. tac . e.e s' t ie l a en.t f.t asulley ' * Set t 6 M M Ui I t sphe a seal

) 1:uc t s .o r i s t .a ss.1 anut e e r -ope r .e l ed tee t Mh M M M! v.. t v. - m g W
j s : s e.. .i s i .e l r.c ev i.:e w.s t er 2 27 t ee 906 Nating 6210 1800 906p.:..,,***,

II.s e * . r y liouas i a rits & M M M .g @] Inseeument t ransIon ener a se't M ',,b. M, N M
,

\
g

NOY.* $377 f EC/ Y ANCh OY f#
be sug//ed by og h m d.
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*
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!

; Table 8.3-1 .

LOADS ON DIESEL-GENERATOR 1 (Continued)
(DIVISION 1)

.

Total
j !!or sepower kW Connects'd During

Number Connected Operatsny Basis for f13ximuss N gwpwe/gDescriptson hlon Dus to pus , kW kW Required Inrush kVA Shut.down LOCA_

; Non-Engineered Safety Features leads Bus E2 ''
a

; i.ighting transformers set 6 M g @ (e)Dattery charger ND 1 150 kVA L50 Rattnq 150 150 (e)

|

j DACODA f ocaler * * * I M M M M M (u)1 Sir ensning heater I g g h M M (c)
)
j Non-1:ngancarred Safety Features toads Bus E2
!

y
iteactor water cleanup pump 1 M M M (e)

(J

| ,a lecactor Didy CCW csrculation 1 M M M ~

le) Z
- I pump

*
i DrywelI camlinq fans 3 W M M M M (e) O

C|# firywell w ter cisiller unit 1 4111 kW 115 Rating 2190 335 (e) {

''' *

i fes ywell chillant water pump 1 M M N & M (el)) Isr yw.si l c t.i l led wa t er
i M M h M M (el p| Loostar pump y{a 14eactor wat er cleanup pump 1 M M h M M (e) 6-4| [3

room fan
q Steam tunnel fan 1 M

% 6 6 (el h
i Ain comp r et:. so r Ih
i h M M (elswAc f ns set M m h M gj Startsny aar compressor 2 M M (al oI h 6starting aar attercooler 2 M & le)h M~ m (el; los.t s unwn. tr nsformens sut M N h & M .(e)I.
i

no/e: Non speafkd e!ec hi'"I f d'' V"heS
| fo be sugheel by aghea+, f,
i

;1

| :n
ID
4

.

l *

I b
:
4
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Tcble 3-1 .

LOADS ON DIESEL-GENERATOR 1 (Continued)
(DIVISION 1) '

.
.

TotaI kW Conr.ected During
Isor sepowe r

Number Connected Operating Basis for Maximum g/g
Description on Bus to Dus kW kW Required Jnrusta kVA

~

S hia t own IACA
..

1.ngancered Safety I'eatures loads *
,

St.bstation x FMit i 225 kVA 95 kVA Load 95 kVA 95 kVA-

Esr I.attery charger, utv i 1 500A x 125V 62 kW Rating 120 100 00

10
. (J

Table 8.)-l Notes: E
1

*2.*
oz sessh, LICS not required for first hour for load rejections forced shutdowns on NHR required Af ter one hour. $

" Standby lighting is connected to the ESP bus El. Circuits :onnected to the lighting fixtures *are treated as divisionalW

[ associated. The fixtures arut lamps are not, of themselves, Class IE equipment. However, it,.js highly desirable that >g s. tan.II,y 13.,hting ba available during IACA, and failur.s mode during a SSE is judged to be in the open rather than the MA faulteIsmado. Thas justities the use of buses which are not disconnncted during a LOCA.
..e g

1.oads outside t#uclear Island specified hv applicant. (t)*

ffayf y oipppe /oQdJE of / Mr PJFUN O;F' |t".SJ hf0f *

gal g - - - - --+ca ds . Simultaneous loading estimated.
4 gII.I U:3.I during smoku removal. 1

(c) Contaana heater l oa.ls .
(.11 lie.s es on thermostat - ambient temperature is usually sufficient to keep sodium pentaborate solution to within proper

temperature Inmits.
tal she.1 a s s a:ne of I.OCA . Reconnected manually as required after 10 minutes. *

(1) ou lut tes y l>us - continuously available.

Ale
4

%
w

b M
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| Table 8.3-2
.

. LOADS ON DIESEL-GENERATOR 2
I .

; (DIVISION 2) *
.

i
.

Total kW Connected During
Numise r C no d Operating Basis for Hsuissues Masescription on Due to Bus _ kW kW Required Inrush kVA N Shutdcwn 14CA

nn.paneered Safety Featur s Lo.nds on Div 2 Bus FI,

|
;
I ItalR O gnam.. I 900 750 Rating 5190 750 750lsite C pu , 1 900 750 Rating 5190 . 750leille f iiI pamp I h h

S t a nilley liqu:d control punap 1 M
j tontrol Il lit. livAC set 26 (c) 220 . ang 754 220 220

i

4 contiol suom AC water chiller 1 222 kte 110 pating !$30 100 100 M'1

.innt. part of control W- -

In f il 3 livAc "
/. t - unst electric heating coil, t 200 kW (b) 200 Rating 200 200-

, pir e si t Con t raal u n d.) IIVAC g-
! f st c-j *txtug set W 6 (')#- -

y ..r .ein.iuy G3 s Ta ea t men t System, set h -W @g pe n t of rasel Dlely IIVAC ~ ' ~

j Fe A es lilit g (l'ar t I set W W 6 M1 P ta s ewe- s -Gener.itor Did9 IIVAC set W M M &j 4 f o i . 3. l ciaorisency powes set 228 17U Rating 700 - I'70I auxaIa.rses y
I wiv Irak.nise tantrol System 2 M M h 6 - w

in
j hp.s e. se si steromlin ne r System set M (cle M N M M M'l l'u I p>o l rootany pump 1 150 130 Ita t a ng tiO O 130 110! ' luc t s .e s I s l .s ail s t andley lagleting* set 135 kVA 10 H,etinq 40 . ep 30

g
] i.uc l e.a r I s l an.1 su2t or -oper a t ed set W{a ) M. 6 unsar m W wj v.e t *. s
i Is.s t t . e y it. som Ians 2 M M M M M m'

I , . . t e . .. . - n t transtormers out M -

|fff* ypyf j CC/ /Y $ $

.suppSea by aty'**" -: y j. ,

1

M
I e
I <
4 .

'|

! k
1

b
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: Table 8.3-2
1

LOADS ON DIESEL-GENERATOR 2 (Continued)
'

<

1

(DIVISION 2) ,

,

!
' .

|
Total

I Horsepower kW Connec ed in
,

Number Connected Operating Basis for Maximus M
Description on Due to Bus kW kW Required Inrush KVA Shutdown LOCA

Engineered Safety Feature Imade

j *** Essential service water 2 2266 1800 Rating 6230 1800/2700 906pumps4

*** Substation XFMR 1 225 kVA 95 kVA Rating 95 kvA 95 kVA-

ESr Dattery chargers, 2 300A/125V 37 Rating 118 118 118
Div 2 and Div 4

,

Nj Non-1:nq i nee red Safety Features loads on Non-Div Bus F2 b
, =
) Inctsned ruel iransfer System set 6 m p (d)- .g'

g Refueling equipment set p p ,

g (d) c-

Reactor water clisanup pump 1 & 6 (d) O
, .

, ta Ructs tiov set M M . " . . &I I Heactor utdg CCH circulation 1 300 80 Rating 520 80 (d)-.P pump W
larywell cooling fans 3 120 90 Rating 610 90 (d)prywell water chiller unit 1 418 kW 335 kW Rating 2390 335 (d) y
psywull chilled water pump I F +6 6 6 (d)

,
psyuell water chiller oil 1 & W @ g (d) (j g.i.mp 2

*

| Dayuell chilled water I @ @ M M M M (d) [Iroster pump
heactor water cleanup Pump I g F W g M (d)thwam fan
Neutron monitorang motor 1 M F M @ @ - (d)ano.lu I e

. Steam tunnel fan I F M M M "M 6 (d)I Air cosnpr e s sor 1 # # M M # M (d)

i

fo/e : Non y eeh % d e/ecfrice / pawe>--
ycr/ue 9 /c be .s upphbd by ayy//can /,

wa
<
.

%
9.

O n n
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Table 8.3-2

LOADS ON CIESEL-GENERATOR 2 (Continued)
.

'
.

.

.

Total
;

kW Connec g g inIInr oepower
1

Number Connected Operating Basis for Maximuss diesmal [Description on Due to Dus kW kw Itequired Inrush kVA t;;ian Shutdown LOCA

Hon-EnrJ neered Saf ety Features Imada on Non-Div Dus F2i
_

8IIVAC fans set 6 M NStareing air compressor 2 m & (d)
Starting air aftercooler 2 A M '

M M (d)

,

(d) '

Instrument transformers net N M p. m, I.l.pht i ng trannformers net - h (d)..
M N M M (d)

'

I:qu i pes int cranen met M # N M - (d)
,

m GIL* operat it.q he. iter 1 M # 6 h & (d)* I s.r semnel locks 2 dessiusPW Pneumatic Supply System set M - h - - - -

co
H

,9

C( Ta b l e 8.1- 238c t o s : n .
Q,m

* *

>i w Slan.Ihy lighting is connected to the ESF bus FL. Circuits connected to the lighting fluturse are treated as divisional NI a s s.>s: l a t ed . Ylee fixtures and lamps are not, of themselves, class IE equipsnant. Ilowever, it is desirable that. standby yp
P lightin: t.n a v.e l iab l ev d ur i ng t/K'A , and this justifies the use of buses which are not disconnected during a LOCA.* La Fo

h***

:nr toa.Is out side Huelear Island specified by applicant.
h.Shorf Nrne /o44 of J minu/e oy /cs9 d u r a S..ON

i.el A lnt er=Ltteint inada. Simultaneous loading estimated.
Ib) usm: during na)he memoval.
(c) (..ml ai ns hea t err loads.
(d) !!h *d at timo of I A M:A, by a IIX?A signal. Iteconnected as requirrA af ter 10 minutes.

N
. . . MNmy

<w
+C

O
4

9

_ _ _ _ _ _ _ __ _
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Table 8.3-3

LOADS ON DIESEL-GENERATOR 3

(DIVISION 3) -

.

Total
-

Horsepower kW Connected During
Number Connected Operating M E cDescription on Bus to Bus kW

|

_
Inrush kVA Shistdcwn LOCA

' HPCS pump motor 1 1000 2420 16.000 2320**-

,

Diesel cooling water pump 1 6 6 M-

! llotoroperatedvalvest(a) set p p p-
Daesel auxiliaries set M M M! -
125 V DC battery charger 1 M M pHFCS Pump Hoom fan 1 M - ' - M

.

Diese! Hoom IIVAC set p # M , , " g &Standby Water Leg Pump 1 g M M ,

Line fiiI pump ,," *

til'c3 strainer 1 g M M
_,=

68 M-w Battery Room fan 1 p M M * M M W3 IIPCS SlfGit Room fans 2 p M M M MP Fuel Storage Pump Poom fans 2 M M M M *g

.
'M Lightang transformers 2 .a M M M W C( Instrument transformers 2 m # mur ?

-

g # Oi m
N

-
t u >I llote 1: All loads are considered ESF y,

s s'ese t |D e d.1 Ofi MMU' - #Y C*N dUYO/'#")
(a ) * '- ff;gy/m

$
*

'" actual 94t attaciency $ 'I'$ N OOESY YOA d c) N c$fI *+ ''
i

U
.

IIPC3 DIESEL-GENERATOR RATINGS

Continuouss 2600 kli
2000 hrs : 2850 kli
10 sei n : 3010 klf

N
MN'' S><W
+c

C
kW
w

_ _ _ _ _ _
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Table 8.3-4 '

DIESEL-GENERATOR 1 AND 2 LOAD APPLICATION
.

*Minimum operating mequirements
,

. rmergency Shutdown lacA

Allowable *Ntmober Redundant Total load Number Time to Time to Number Time to Time toDesscription aus Dus Equip. Ident. Size (IIP) Required Start Stop kequired Start III Stop

1:vigisice s e.1 Safety Features toads on Div Bus El

1,3o p amp I Day 2 Sys (5) 1750 - - - 1 O sec W (4)
*

I I :s y a l l leump I None p - - - 1 O sec W -s<cic fait pump I Hone SEED 1 60 sec (3) (4) - O sec -Fin: A pump 1 HUR *B' (5) 900 1 10 min (4) 84) RHR A or B 5 sec 3 (4)t.t n:ll.y legisid control pump i Sir Div 2 m I (4) (4) 1 (4) (4)e c.nt e s.1 Hl.lg INAs * set Div 2 CB IfVAC (10) 173 set 15 sec (4) set 15 sec (4) MC..s.t r e e t s:ue wn 49 - waterr chiller 2 Div 2 Ifnit 222 kW 1 15 sec (4) 1 15 sec (4) yus.: t , p.4 4 t ut Contao! Bldg
tiVAP

Z3 1.C unst e l ect r e ca l hr:d t a ng I Day 2 IIcater ( J) 200 kW 1 15 sec (4) 1 15 sec (4) h. i. s l . p.e r t of C.sntrol DIstg
''

Ir// - p
l'1a co..t s o l hielg HVAC met Div 2 (10) 275 set 15 sec (4) set 15 sec (4) >> n, m a n s si.e set Div 2 na Irin: m set - - - - - * '

!.t .u.a !L/ i;s Tsealm nt :iyutem, set Div 2 M set 5 sec (4) set 5 sec (4) b4rt... I us.lg ovwp.e s a ..

mbA 4x is l . a. : ir/AC II .o r s ) set Div 2 AB flVAC M set 10 sec (4) set 10 sec (4) hI, b . :.. I f.e s.c ra t Hlity IIVAC s;e t Div 2 DG IfvAC M set 15 wec (35 (4) set 15 sec W (4) Z1: s a r.. l .n.sgent_y pawer set Div 2 2 J tt part set 15 sec sa (4) part set 15 sec W (4) U.O.E a i s ie r a lth

H:. s V 1..sk.a pr t' osse rol System het Div 2 Syntesa W - - - set 0 sec (4)Hf ts .c s. s. m.o.mle a sest r Syst em het Div 2 Systeen M part set - (4) set - (4)n. .n a s. .s s r supply set Div 2 . system @ set - (4) set - (4)ruel p. . . : .oolang pump Set taiv Pues. 150 1 20 sec plus (4) 1 20 sec % (4)

*T a nie s 3.1,evn aa n n s u lmum a l lowcht e and do ru.t necesserity des.ote actual time delay circuits.

,ysyg _ pm q w)Cbd elec/nha / P o **' w Mue s /o
be .supySed by afyNc~ t yy g,

N/owsMe starbn Sme & 5 *' I *- .i
e w' a,/ /Ane 06 4/ d'"'N.a e,,ohrpamp.s u %

w

_ _ _ _ _ _ __ - _ - _ _ _ _ _- -
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Tcble u.3-4

DIESEL-GENERATOR 1 AND 2 LOAD APPLICATION (Continued)

Ninisame Operating Itequirements',
Ehwrgency Shutdown 1DCA

*

Allowable *Number Redundant Total Imad Missba r Time to Time to Nunsbe r Tienu to Time toDescription on Bus Eqis t p. Ident. Size (HP) Required Start Stop Required Start Stop

Ingineered Safety Features inade on Div Bus El

Nuclear Island standby ** set Div 2 System h set 0 sec (4) set 20 sec (4)lighting
Huclear Island motor-operated set Div 2 System M part set 0 sec 3 (2) part set 0 sec h (4)valves

Essential service water pump 2 Div 2 Pump 1133 1 10/15 sec (4) 1 10/15 sec (4) NIs.st n umes.t transformers set None M set - - set 0 sec - L*8Substation XFHR* 1 Div 2 XFNR 225 kVA 1 0 sec (4) 1 0 sec (4)ESF b.sttery charger, Div 1 1 Div 2 and 3 100 kN 1 20 sec (4) 1 20 sec (4) ZB.attery Hoom tens 1 None M. I 1 hr (4) 1 1 hr (4)
''
t Hon-Engineered Safety Features Inada on Non-Div Bus E2 NH ~ ~

p
$ Heac water cleanup pump 1 (!!) M 1 0 sec (4) (12) (4)

y
-

Heactor Bldg ccW carc pump 1 (II) 400 1 0 sec (4) (12) (4) - mprywell cooling fans 3 (11) m 2 0 sec (4) (12) (4) -Daywels water ciiiller unit ! (II) 418 kW I O sec (4) (12) (4) -
-psywell chilled water pump 1 (II) M 1 0 sec (4) (12) (4) -prywull chilled water imoster 1 (11) m 1 0 sec (4) (12) (4) -

l' ump

ke.rtur water cleanup Pump 1 (11) M 1 0 sec (4) (12) (4) -Mu>m tan
steam tunnel tan I (11) p 1 0 sec (4) (12) (4) -Air compressor 1 (11) M 1 0 sec (4) (12) (4) -

No/e ; yo,, spectfled e/ecfrica1 yower verNes
,e ,, /,e sasyySed by appoSca nf ,e

-
m
<
.

n

b O
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Table 8.3-4

DIESEL-GENERATOR 1 AND 2 LOAD APPLICATION (Continued)
.

.

.

Ninimum Operating Requirements
Emergency shutdown IDCA

Humber Redundant Total Imad Number Time to Time to Number Time to Time toDescription on Bus Equip. Ident. Slae (HP) Required Start Stop Required Start Stop

Mon-Engineered Safety Features loads on Non-Div Sus E2

IIVAC fans set (11) M- set 10 sec , (4) (12) -
Startling air compressor 2 Div 2 3 2 10 sec (4) (12)

-

- -Startang air aftercooler 2 Div 2 M 2 10 sec (4) (12) - -Instrument transformers set - p set 10 sec (4) (12) - -f.e glit t ng transformers set - M set 10 sec (4) (125 - - yAtt equs g;sment hoist set (11) p set 10 sec (4) (12) - - LasBettesy e.hangen ND 1 (11) ISO kVA 1 10 sec (4) (12) #- -tiAre >HA feeder i None M 1 10 sec (4) (12) - - gs e e: missing heater 1 (11) g I 10 sec (4) (12) C- -

y Li pencesed safety Features toads on Div 2 Bus F1
H
N 1tiH H pump 1 RflR A (5) 900 1 RHR 10 min (4) (4) 1, RHR 5 sec W (4)

10*
A or B A or a(5) yHilR C pump 1 HifR A (5) 900 1, RHR 10 min (4) (4) 1, RHR A, O sec (4) g.gA or a a or c(6) >phH Water log pump I tknie M 1 60 sec (3) (d) - 0 'sec - Zh t anettiy Isquid control pump 1 Div 1 Pump M I (45 (4) 1 (4) (4)

eentrol Bldg INAC fans and set Div 1 CB INAC (10) 265 set 15 sec (4) met 15 sec (4)p.nos.s

t ...it s e.1 Rman AC' wa t e r chiller i Div 1 Unit 22? ILW l 15 sec (4) 1 15 sec (4)unit, p.rt of control
ptlg liVAC p gg y

I
,

l.specif ed elec /sca/^ smhie,sN h' : Non-

supph'ed b agh'c cut t/o bc
sbrfig 7%e /yv- 7 E%'k' (B) /4~)R//owable-

pumps c4nok 74 acAw/ k< de'/y cirew7s y
<
..

H

_
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Tcblo .3-4 . ,

DIESEL-GENERATOR 1 AND 2 LOAD APPLICATION (Continued)

Ninimum Operating pequiroments.

IM rgency Shutdown todA *

Numiser Redumlant Totat toad Numlae r Tame to Time to Number Tira to Time to
lh i..:r e pt tens on tsus I:qu i p. Ident. Size (HP) Required Start Stop Required Start Stop

engen.coc.I S.ately s'c.stures Ica.ls ose Div 2 Bias F1

As - une s cice:t 1 atenig smeel, 1 Div I Ileater (9) 200 kW l 15 sec (4) I 15 sec (4)
s ee air conesol u s.19
INA *

n . m e n t e.g set Dav I RB INAC 6 set 15 sec (4) set 15 sec (4)
td.e. it.y c.an Treatment Syr, tem set Div i M met 5 sec (4) set 5 sec (4)
Ana sil.sg sNAc le*as e I met Div I AB IIVAC 155 set to sec (4) set to sec (4)
s i e. ... l-e.en.ts a t ser telelq IrvAc met Div i 14 INAc M set 15 see (3) (4) set 15 sec W (4)
esic .el en .rycucy pwr het Dev I System 22n part set 15 see t3) (4) part set 15 sec W (4) m

.nien e I e.no a s s

6::. I V e 4 .s t .sge cont esel sy..e ce met Dev I System M - - - set 0 sec (4) {co n y.i. .... .. e co ma. i n. 1.ystem set Div i Syntese m part set to sec (3) (4) set O see (4) n
Nw

1 l's e a si. ee c.e !..ei a t y l'e at nars's led.is >H
W W
m ha um.it se sugyl y Syst em set Div I Systese M- set 5 sec (4) met 5 sec (4) g

euel := =.1 te = e l s e.g g assas' I Dev I 8'"*P l **o 1 20 sec (4) 1 20 sec (4) tfi
Nisc l e.s r I nl.need st aculley a * set Div I Set 6 set * 20 sec (4) set 20 see (4)

I entit any y
Hur l . .s r I s l asal mot or -og.e r a t eel set Div i Systeen p part set 0 sec (3) (2) part set O sec W (4) O

v.sive.

l !. .* ail B a l Se r v e s;e Wa t tf r * 2 Day I l' ump 1813 1 10/15 sec (4) 1 10/15 sec (4)
s .ums .,

t..el. e .s t s on XFHHa 1 Dtv I XFNH 22',kVA ! O sec (4) 1 O see (4)
s.:.r e et e ce y cleas yce s, 2 Dav I IIH kW I 20 sec (4s 1 20 sec (4)

toev 2 anal l

ti e a e en y m= = t .ini. 2 None M 1 I hr (4) I 1 hr (4)
In tsum.nt t e . ens f ormer m set None net O see set O sec

N"|E: NW7 sf>eci led e/ec/riea/ per- pqhe3
4 he s W iea' by ajy/iM f. p

<
.

s

O
__
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Table 8.3-4

DIESEL-GENERATOR 1 AND 2 LOAD APPLICATION (Continued) .

.

Ninimuse Operating Requihesesnte

Deergency Shutdown IACA
Hunt >e r Redundant Total lead thsaber Time to Time to Number Time to Tiene toDescription on Bus Equip. Ident. Size (HP) Requaired Start Stop Required Start Stop

Non-l'rygineered Safety Features leads on Non-Div Bus F2

inclaneel Fuel Trevisfer System set None O - - - - - -

| Nedeelisig equig;srent set None M - - - - .
*

-
H.. tur water s.leanup pump 1 (II) & 1 10 sec - (4) (12) - -
bea. tor Hldg crw carcula'. ion I (11) 100 1 10 sec (4) (12) - -
guup

Drywell cooling fanu 3 (II) 120 2 10 sec (4) (12) M- -Daywell water chiller unit 1 (!!) 418 kW 1 10 sec (4) (12) - - yiss yv a- a l clistled water pump 1 (11) @ 1 10 sec (4) (12) - -beywell chilled w.ter booster 1 (11) p 1 10 sec (4) (12) *Z-

""*"
. -

D CQ
He a c t o s- water cleanup pump 1 (12) W 1 10 sec (4) (12) f~1 t'l

- -,J e...m fan p gjy
l t'l (t)N. i.I s use pum a tor ing motor 1 None m ,1 10 sec (4) (12) - -

: 9 on lu t e.
;a s t e ..m tunnel fan 1 Div 1 fan W 3 10 sec (4) (12) HH- -Ain t eampt u ssor 1 Div 1 6 1 10 sec (4) (12) MH-

Hvr f.ans set M set 10 sec (4) (12)
-

- -2,t e s e i s.9 m a r compressor 2 Div 1 6 2 10 sec (4) (12) - -St etie.g aar aftercooler 2 Day 1 - 2 10 sec (4) (12) - - UI n s t e us .e nt transformers set None set 10 sec (4) (12) - -
1. i .p.t i s..; transformers i.e t (11) M . set 10 sec (4) (12)

,

- -a q.. i t .m..n t c r a ne- s set None M set 10 sec (4) (12) - -f. I r e,s .. r e t a sva lie a t e r 1 Div 1 6 1 10 sec (4) (12) - -e ... .s . .c l n ot k s 2 None M 2 10 sec (4) (12) - -

pyg,. &py fi PC/f

ts j,e supphkd by ajy'U M'|-
M

%M
&>
< -a
e o

O
4.J
Vs
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Table 8.3-4 '

DIESEI.-GENERATOR 1 AND 2 LOAD APPLICATION (Continued)
<

'

.

.

tab l e= H.1-4 Notees .

*i:50 loads out side Nuclear fuland specified ley a g licant
**standh lighting is connected to the t.SF bubes, El and Fl. Circuits connected to the lighting flutures are treated as divisional

Tlie fistures,and lamps are not, of themselves, Class IE equipment. However, it is desirable that standby lighting be
..v.n a lable diaring toCA, aiul this justifies the use of buses which are not disconnected during a IDCA.

(1) Time in sequence for starting loads after voltage established on bus following emergency core cooling signal. 14astmusa time af ter IDCAfor skynal to start diesel-generator and voltage to lee established on bus is 10 sec.
(J) Hotors stop autamat ically when valve act ion completed.
( ), Start and/or stop automatically with associated pungi, .liesel, or pressure or temperature switch, etc.
( .8 ) Started and/or stopped manually ley operator.
(5) If Hits is ava:Imble, t): visions I and 2 are functionally redundant to each other. Divisions I and 2 together provide functional corecool a ng re dusulancy to t he 11TTS.

(6) If IHUS as not available, all listee HalH pumps required at time shown for each,
o(a (7)

: ate:gories of loa.lu on I:nqincesed Safety restures busco are tabulated on the basip of currently estimated values for iteme tor IslandI
Oi l.e r loads gener.elly connected are listed by duscription only, nor information purposes. . . gH

M (H) Ita n t s, for kW requiremesets is rated load.03
'

(9) efsed during smoke removal.

(IH) includes he.ite?r loads.
g(11) He.lunda n t equilament from diverse non-l:SP source.
"

(Ill Shed at the t ime of 1.ut:A.
.

O

e
$ 4

.6
V*

A% ~

- -- - - - - - - - -
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Table 8.3-5 1

1

SEQUENCE OF EVENTS IN AUTOMATIC APPLICATION |

"r OF EMERGENCY AC LOADS UPON LOSS OF COOLANT

'

-

Event Time (sec) Comment

Design basis LOCA signal (-10.03 sec) Solid-state
drivers 33 ms
propagation time

Signal to start diesel (-10 see)
'

Standby and HPCS diesels ready 0 By definition (bus
to load; start LPCS r**++ff / energized)
#NEpump co' apply power to : LPCS L, . , NFCS Rh
selected 480h auxiliaries f

Auxiliaries (El
and motor-operated valves and'E/ buse)
start RNR y u my1A &B C . Bus E2 and F2 M-

Sforf ESWfwp .2 10 .

&

All ECCS pumps at rated speed 25 Completes,ECCS
,

starting

J@
sequence

I.njection valves fully open 40

* Tripped off by LOCA signal.

|
1

s
.

3
J
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QO.30 Explain note 8 of Figure 8.3-2 in your FSAR, particularly the phrase(8.3.1) "for BUS E Nomal Feeder Backfeed."
. - - . ..- . . . . - . -

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

Note 8 of fig 8.3.-2 will be revised to delete "or for Bus E NORMAL
-Feeder Backfeed".

. For explanation of this note refer to Section 8.3.1.1.8.4.
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430.31
Provide the following additional infomation regar' ding the protectiont (1.8) rd ;;.rdi r.; tr.: preteGien of containment electrical penetrations:

You indicate in Part I.2.13 of Section 1.8 of your FSAR that ana.

analysis is required for circuits normally protected by small fuses
or breakers such as control circuits, alarms and solenoids.

-

'

Providethis analysis.
_ . . . _

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

[Wg._ . _ .

. _ . . . %[a
.

GN t +' A W b[ f Y;* ' *t j #2' jefxitm~ I. 2 . /3 - / k eQEHAC E - S| 5
$ -t;rfy *. tt127c

N)d * 3I b. In this same portion of the FSAR, you also indicate that where
very low currents are involved such as in instru'nentation circuits,
thermocouples and annunciators, no action is required and that
conformance with the provisions of Regulatory Guide 1.63 is
accomplished by inspection. Explain what is meant by the phrases- - - - -

"no action required" and "conformance by inspection." It is our
.. pnsition that if the fault current available from these circuits

is greater than the continuous current rating of the penetrators,
the penetrations must be protected by at least two fault currentinterrupting devices.

i
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I.2.13 Regulatory Guide 1.63, Revision 1, Dated May 1977 [''

(Continued) (

k
of the redundant protective elements so that no event

'
- causing a need for the protection can disable the

protective function.
.

.

I I.2.13.1 Analysis of circuits penetrating primary containment.

g A. 6.9 kV cricuits for recirculation pump motors are protected
i 1 by two circuit breakers in series.

B. Power circuits for motor control center loads are protected
by a circuit breaker and a fuse per phase in series. The
application of penetration wire protecting devices is shown
on the MCC. single line diagrams.

,

C. MCC control circuits have dual fusing for NEMA size 3 and
size 4 motor starters. For NEMA size 1 and size 2 motor
starters only one fuse per control circuit is specified, sin
the available control transformer short circuit current is 1
than the control wire current rating.l

~

f-
( 125V d-c instrument circuits will be protected by 2-pole i

circuit breakers. '-

120V a-c instrument circuits and space heater circuits will
:. have one single pole breaker and one fuse in series.

D. Specific circuits, having a limited power source, that canno
produce any short circuit current, damaging to the conductor-

| insulation, do not require a protective device.

Included in these special circuits are:

| * Thermocouple circuits

(fs*k ""
= ' Shielded cables for low lo/e1 signals ( 4 to 20 inA - LPRM,

IRM, SRM, RPIS instru mentation circuits)
-

[. ' Annunciator circuits
\ s

|

.

(
i

.

W

1.8-42
_ - . _ _ _
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I.2.13 Regulatory Guide 1.63, Revision 1, Dated May 1977
. (Continued)*

(

hi
Summary Table of Conformance with Regulatory Guide 1.63'

for Circuits Penetrating Primary Containment*

,.

Very Low Currents
Use of Two Involved *.

Interrupting - ??O ?. tion A quired -
Devices in Analysis Ccr. form:nce by - -

Series Required -Inrper'i = - T..
-

Recirculation yg jpjg,yy f,ncypumps X . .'
sc}ey/CE T u'.'&Cv. !

C N Cu// q|S
f?ro/ec//mg. SC/fPower Circuits on

| motor control
Xcenters *

. . .

Control circuits,
alarm, solenoids,

,etc. - circuits,

( normally pro-
tected by small
fuses or breakers X

'*

.

Instrumentation
circuits, thermo-
couples,
annunciator - all
low-current-level
applications

X
l

|

|
l
|

. i

O(. _

, \
l %.

(
,

; 1.8-43

- _ _ _ , _ ____. _ . __. . . _ _ _ _ _ ___ _. ._ __ _ _ _ . _ _ _ . _ _ . _ . . _ . . __ -
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Provide the fault current clearing-time curves of the primary and --

c.

secondary current interrupting degices for the penetrations plotted
against the thermal capability (I t) curve of the penetration. __

Our concern in this natter is the maintenance of mechanical integrity. --

Provide a simplified one-line diagram showing the location of the
protective devices in the penetration circuit and indicate the __

; naximu~i available fault current of tne circuit. If the overcurrent - -

protection is not fault current actuated, identify the power source
_to the trip circuits. It is our position that the power source

for the primary protection device should be from a division different -

from that supplying the secondary protection device.
.---
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430.32
In Part I.2.27 of Section 1.8 of your FSAR, you state that your design(1.8) thermal overload devices are active only when the equipment is in the
test mode and are bypassed when the equipment is in the normal mode.

-

Provide details of the means used to bypass the overloads. State whetherindication is provided in the control room that the bypass is renoved.-

Provide a schematic of the bypassing and indication scheme.

..

(
. .

The valve motor operator thermal overload normally closed (NC)
contact.(which opens on an overload condition only) is bypassed
by a NC contact of a 95 relay (a Potter-Brumfield type MDR 134-1
relay, or equal). A GE type CR2940 keylock switch is used for the
valve test switch.

When the test switch (located on a Control Room panel) is
plac'ad from the normal to the test position, the 95 relay will
be energized. This then opens the NC contact paralleling the
motor thermal overload contact, thereby providing thermal overload
protection to the valve motor operator. At the same time another95 relay con +.act closes and an amber status light, marked "MOV in

<

Test" is lit on the same Control Room panel. Ig addition to the
-

status light, there is an amber "Out of ServiceL light lit on the
annunciator panel.

Example schematics can be found on the system elementaries in
Appendix 7A. For example Figure 7A.3-6nfor the Main Steam
Positive Leakage Control System shows the test switch and the
95 relay. Figures 7A.3-61 and 7A.3-6m show the annunciator
panel for this system and figures 7A.3-6j and 7A.3-6k show the
status light configurations. Also refer to the revised version of
FSAR Section 7A.8-1$-4) a

3 .)14 g wPsqures .-.

at r - - A Mcb We N0."- "'
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430.33 In Section 8.3.3.2 of your FSAR, you state that cable tunnels in the(8.3.3)- control building are divisionalized. Describe how they are "divisionalized"
and explain how this complfes with Position C.8 of Regulatory Guide ;

1.75.

YQP
e -

Cable Tunnels in the Control Building are divisionalized by separatingDivision 2 &
3 in one tunnel and Division 1 & 4 in another tunnel.

Increased separation within the Division 2 & 3 tunnel is obtained by
routing Divis' n 2 cables in totally enclosed sheet metal cable trays,while Division cables are routed in Embedded Rigid Steel Conduits.

In the Divsion 1 & 4 tunnel, Division 1 cables are routed in totallyenclosed sheet metal cable trays andDivision
Embedded Rigid Steel Conduits. 4 cables are routed in

In addition to phg.g paratippjqf giffeyent,c3gg divisions,se
n the tunnelsare ventilated #1tFHVAC 66ctwork ,and An"stahe~dtwith Fire Detectors.t

The tunnels do not have any potential hazards such as high pressurepiping, missiles, flammable materials, flooding or wiring that is notflame retardent.
but they are of lowartvoltageDivisional Power Cables are routed in these tunnels(480V)and Instrument Buses in the Control Room.to serve the Lighting Transformers

For additional information on localization of fires refer to the revisedversion of FSAR Section 8.3.3.2 copy attached.

.

.

9

-- - _ _ - - ,, -,.-- ._,=p __m, - _m_%. - -_ .-__ -
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8.3.3.2 Localization of Fires (Continued)
i
I

g drom the main switchgear rooms is also provided. Separation is

' provided between the divisional cables and between divisional

ccbles and nondivisional cables being routed throughout the plant

via separate fire rated compartments or embedments. Local instru-

m nt panels and racks are located to facilitate adequate spatial

ocparation of cabling. This separation is maintained all the way

to the Power Generation Control Complex (PGCC) termination

p chinets in the Main Control Room and in the Control Equipment R100tri.

Cable Tunnels in the Control Building are divisionalized by separating
Division 2 & 3 in one tunnel and Division 1 & 4 in another tunnel.
Increased separation within the Disdsias 2 & 3 tunnel is obtained by
routing Divisiop 2 cables in totally enclosed sheet metal cable trays,
while Disdsial fe cables are routed in Embedded Rigid Steel Conduits.

In the Divsion 1 & 4 tunnel, Division 1 cables are routed in totally
enclosed sheet metal cable trays andDivision 4 cables are routed in
Embedded Rigid Steel Conduits.

In addition to tl g separat4Qq of diffegnare ventilated ditk HVAC Metworhc and es,th, cable divisions, the tunnelsp3~, tafie& with Fire Detectors.C
'

The tunnels do not have any potential hazards such as high pressure
piping, missiles, flammable materials, flooding or wiring that is not
flame retardent. Divisional Power Cables are routed in these tunnels
but they are of lower voltage (480V) to serve the Lighting Tausformrs
anc Instrument Buses in the Control Room.

'

Cables entering the drywell area from the containment area utilize

a standard field installed conduit sleeve and conduit seal design

concept described and justified in Appendix 3C, which addresses
qualification.

,

-8.3.3.3 Fire Detection and Protection Systems

All areas except the diesel-generator rooms are protected by

product of combustion detectors. The diesel generator rooms are

! protected by carbon dioxide suppression, which is actuated by

compensated rate of heat rise and ultraviolet flame detectors.
,

(
'tomatic wet standpipe, sprinklers, hose reels and manual pull -
.

| boxes for the operator's initiation of fire signals are provided
|

| in areas as described in Subsection 9.5.1, which includes areas
1
! where cables and cable trays are routed.

8.3-112
- - _ . _ - - - - - - _ _ _- __



430.34
Recent experience with protective relays for Class 1E electrical system(8.3.1)
equipment in nuclear power plants has established that the relay tripf.

setpoint of conventional relays drifts from its initial setting.
.

This in turn, has resulted in premature trips of redundant safety-
related system pump motors when the safety system was required to beopera tive.

While the basic need for proper protection for feeders /
-

equipment against permanent faults is recognized, it is our position
that total non-availability of redundant safety systems due to
spurious trips in protective relays, is not acceptable. Accordingly,
provide a description of your circuit protection criteria for safetysystems / equipment to avoid:

(1) an incorrect selection of the initial
setpoint; 6nd (2) the drifting of the trip setpoint of protective relays

Re .-

g-F)
-

The reported setpoint drift probably is related to he application
of solid state type protective relaying. The GT" J Equipment
Specifications include a setpoint drift free requirement. Conventional
electro-mechanical type relays, having no setpoint drift may be
utilized, providing that they meet the seismic requirements.

If the supplier could not state or verify that his relays are "setpoint
drift free", then the amount of drift will be accounted for in the
coordination study,

ther
The subsequent verification, t. tat setpoint drift is within theA
limits used in the coordination study is the responsibility of the
applicant in accordance with his Technical Specifications.

4

-
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'"3 JOB NOTES.,

CUSTOFER PAGES I7 _ PAGE I
APPARATUS JOB 6532-P
DATE BY ITEM

,

''
QUESTIO N A so.s 5

.

lie have noted during our reviews of other applications that pressure
,

switches or other devices were incorporated into the final actuation!

|,
control circuitry for large horsepower safety-related motors used
to drive pumps. These switches or devices preclude automatic (i.e.,
upon receipt of a safety signal) and manual operation of the affected
motor / pump combination unless permissive conditions such as lube oil

g pressure are satisfied. Accordingly, identify all safety-related
motor / pump combinations which you propose to incorporate in your.

nuclear island and which operate as noted above. Describe the
redundancy and diversity which is provided for the pressure switenes
or permissible devices used in this manner.

.

R ES PONS E 430.36
SAFETV- R EL ATE D HOTOR/PUHP CCHolNATIONS WITH PERMISSI BLG
Devic e S

.

ITEM I FUEL Pool COOLIMG AND Cl.GANUP (FPCCU) SYSTEM.

PERHissisLE DSVICSS D RAIN TANK LOW hOW LEVEL SLJITcHES

ARE INCORPORATED INTO THE FINAL ACTUATION CONTROL
CIRCUITR Y FOR THG FPCCU PUMP MOTOR $, AS DGSCRI~

\ SGD IN SECTION 7.6.1.7.Cl

REOUN DANCY AND DIVERSITY IS DESCRIBSD IN SECTION 7.6.l.7.C3
$

ITG M 2. STAN b- 6Y LIQUlO CONTROL SYST&H

PER HIS SI SL5 DEVICES STO RA GoG TAN K OU T LS T VA LVEs OPEN

LlHir SWITCHES ARE INCORFORATED INTO TH& FINAL. |
'

ACTUATION CON TROL CIRCulTAY FOR THG STANb-54

L I Q U l O PU M P M O TO R S AS D E S C R I SE D IN SECTioN 7. 4.1.2. G,
'

REDOND ANCV AMD DIVERSITV 15 DGSCRlbED IN SGCTioN 7 V.l.2.k

.

. _ _ _ _ _ _ _ _ _ _ _ _ .
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CUSTOMER PAGES I7 PAGE 1
APPARATUS JOB S3E1~I
DATE BY ITEM

r RESPONSG 4 s o.'b 5 (CONTIN UG b)

.

ITEM S OstsEL GENERATOR ROCH VENTILATION S4 STEMS f AND 1
,

PERMIS$lbLE D EVICE S CARSON DlotlOG FIRG PROTSCTION $4 STEM

ACTIVATGD .SwlTCHES ARE IMCORPORATED INTO THE FINAL
AC.TUATION CONTR,0L CIRCUITR1 FOR THS VENTILATION

f SVSTEM S 1 AN D 2. SUPPLV A N D G't H AUS T FAN MOTO R $ ,

EKHAUST FAN MOTOR Rl'NNING CONTACTS ARE INCORPO-
,

RATED IN TO THE FIN AL AC.TUATIOM CONTROL CIRCulTRY
FOR THE VENTILATION SYST&HS i AND 2 SUPPL 4 VAN
HDTORS. THES E ARE DESCRISEO IN SGCTION 7,3.I,l.lb.2.Ch

REDUNDANCY AND DIVERSITY 15 DESCRIBSD JW SSCTJON 7,3.1,l.la,2.CV

ITEM 4 DIESEL C,ENGRATOR R00M VENTILATION SYSTGH 3

(
'

PERHISSISLS DEVICES CARBON DIOXIDE FIRE PROTECTIOM S4 STEM

ACTIVA TS D SWITCHES ARE IN:0RPORATED INTO TNG FINAL

ACTUATION CONTR.0L CIRCUlTRY FcR. THE VGMTILATION 345TSH 3

KGCIRCULATION AND EtHAUST FAN MOTORS, AS DGSCRis&D IN
S&CTION 7. S. I. l.13. 2, C 3

REDUNDANCY AND DIVERSJ TY 15 DESCRIBE D IN SECTION 7. 3.l.l.13.2.C4

1 TEM 5 stolTCHGEAR ROCH SUHMER VENilLATION $4 STEM DIVISl0N S
.

PGRHISSIBLE DEVICG DIVIsl0N 3 bWITCHGEAR ROOM SunMER.

VENTILATION S45 TEM FAN INLET D AMPER OPEN LIMlY SWJTlk
|SINCORPORATE0 INTO THE FINAL ACT UATION CONTROL CIR -
CUlTRY FOR THE FAN HOTC%, AS DESCRISGb IN S G l it o At

7. 3. l. f.13. 2. .C 3

REDUND ANC4 AND DIVER $lTY 15 DESCRib6D IN SECTION 7 b.I.I.l?.2,C4

.

e
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JOB NOTES
.

ICUSTOMER PAGES I7 PAGE 3
APPARATUS JOB b 3 82 8
DATE BY ITEM

(
'

RGSPONSE N 30. 3 5 (CON TINU ED)

I.TFM 6 DivaSloN 3 SWITCHGEAR Room SU MMER / WINTER
VENTIL ATION SYSTEM*

PERMIS $l6 L5 De t/ ICE DIVISION S SwlTCHGEAR Room SUMHGR./
idlNTER VGNTILATION SVSTE M IN Le T DAMPGR O PGN 1-lHI T

$ SWITCH is INtoRPORATED IN TO THG FINAL ACTUATioM CONTtot.

CIRCUITR Y FOR SwlTcHGEAR Roon suMMGR/ WINTER VENTiln*
TIoM S YSTfH SUPPLY FAM HoTOR, As DESCRJ bEO IN SECTiou

7. %. I. I. I 3. 2. C s

R2 DUN DANCV AND D 80 G R.SliY )S DE$cRI620 i Al SECTicks 7.3.I.l.1S.2,C 9

ETDI T CONTROL SUILDING CHILLED WAT&R SVSTEM

- Ps'Rnis$ lote Devics5 CHILLED WATER EXPAN SloN TANi< ".0W-
Lok / LEVEL SivlTCHGS ARE INco RPO RATED IN TO THE
PINAL ACTUATION CONTROL ClRculTKY FOR THG CHILLER.

C VA PO R ATOR CHILLED WATER PUMP HOTOR, AS DESCRISL*D

ist SECTION 7.3.i.I.18 C3

REDUN bANC4 ANb DIVGR.SITY \$ DESCRJ BED IN SEcrio N 7.3 I I.IS.C'l

ITEM 8 CON TRO L B UI L D IN C, CHILLEO WATER SysTen

\

PERHISSISLE DGVicSS ES td LOW-LOW FLOW SwlTCHES ARS
|NCOR PORATED INTO THE FIN AL ACTUATION CONTRoi.
C.IRCVITK V FoR THE' CHILL 6R CONDENS$K GSld BOOSTER.
PUMP HoTORS, AS DE$ crib 6D IN GGCTioN 7.3.l.l. it.C

REDUNDANCY AND OlVGR$1TY IS nsscgisSO IN Sscitou 7.5,I.l.Isc.Ct/

('.
.

_



*

set - C F BRAUN O CO
W8 .

JOB NOTES
.

CUSTCNER PAGES 17 PAGE Y

APPARATI)$ JOB 63svF
DATE BY ITEM

(

R ES PollSE 4'bo. 3 6 (CcNTsM VEb)
.

ITE*M 9 STAN D-64 G AS TREAT H ENT $4STE H (SG T S)
.

PERHIS$1bLE DEVICES S G TS EXHAUST PAN lMLET VALVE, SGTS
FILTER INLET VA LV6 AM D SGTS INLET SHGRGEN CY CLOSVtG

CfdN LlHIT SWITCttGS ARG INCORPO RA TGO IMTO THS P) MAL
'

ACTUATION CON TROL CIRCUITRV FOR THE S&TS StHAUST
FAN HOTOR S, AS DESCRISED IN SECTt0N 7.*b.l.l.18.c b

REDUN D AMCV ANO DIVERS ITY IS DESCR | BED IN SECTION 7.b.l.l.8 C9
.

1 REM 10 STAND-bY GAS TREATffENT $4STEff (SGTS)

PERMISSISLE DEVICES SGTS HEAT REMOVhL FAN INLET VALV5
AND 647S HEAT RSHOVAL AlR INTA KE I N SQAR P $NUI CN

# VALVE OPEN LlHir SWITCHGS ARE INCOR.PORATSO INTO

THE FIN AL A CTUA rl0M COM TROL CIRCUITR Y FOR *THE
SS TS HEAT REHeVAL FAM HOTORs, AS DE;sCRinEO 'IM

SECTioM 7. 3.1 l . 8. C S

REDUAADAN CV A MD DIVERSITY 15 DESCRIGED IN SGCTION 7.*S.I.l.8. C V

ITEM ll HYDROGEN MitlNG SYSTEH

s PERHiGbibLS DGVICES HVDROGEN Hi%ING SLO WER DIS CHARGE

DR 4 WELL IN SO FI RD INTEGRITY VALVG OPEN LIMsT SwiTCtt&S

ARE INCORT'O RATED INTO TH6 FINAL ACTUAT!cM CONTRcL.

CIRCUITRV FOR THE BLOWER HOTOR$, AS DEscRI!bEO IN
SECTioN 1. 3. l . I . 7. l . C '2,

REDUNDANC4 AMD D E VE R SIYV lb OESCRIBEb IN SECTION 7. S.I l.7.8.C y
< ~

%

4
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DATE BY ITEM |(
/ RES Pouss #30.35 (C.oN TI N U ED)

.

I TE h l'2. SHIELO ANMULUS RETURM/EtHAUST 31STEtt
.

PERHl$SiSLE DSVICES SHIEL b ANNU*.Vs RETURAl/etHAVCr FAN
-

INLET VALVE OPEN LIMIT swlicHEs ARE INCORPO R ATED lNTC

Thf F/WAL ACTUATION CONTECL CARCulTRV FOR THG* FAM
(~ HOTO R $, A S DE SCRI SE D IN SGCT10N 7.1.1.l.A.C b

.

REbuNDAM&V AND DIVER $1TY lb DESCRitbED IN SECTichl 7. 3.I.E.9.cy

ITEM l'b AIR POSIT 1VG SEAL SYSTEM

PERMssblBLS DEvscES AIR POSJTI|fE SEAL AER CotIPRES$cR HOTot
R UN NIN G CON TACTS art INCOR PO RATED IN TO Tlif
FINAL AC.TUATIOAl CONTQol. CIRculTRy rog AESA C00CING

'
PAN !"10 TORS, A S D6sCRISED IN GECT20N 7.5.l.i.IS.I.C FoA.
DW.1 ANO 7.%.I.I.lf.t.C Fo A Ds V. I.

REDUNDAMCY AND DIVEA$ TTY 15 DEGLRillrEO IN SECTiON 7. 5.l.l.lf.l. CIf
Fo A Dev.1, AND 7. % .E.I.l $ . 2 . C V F O R D N e l.

I TsH I4 R HR- LPCZ/ CON TAINetEN T SPRAv/$UPPRESSION Pc0L tocLJNG
SVSTEtt

PERHISSISLE DEVICES MOTOR PowtR SUS UNDERVOLTAGG HOMITOR.

CON TA CTS ARE INCCRPOR ATED INTO TH& FINAL ACTUATICH
; CONTROL cl#CulrRY FOR THE RH R PvMI' PtoTORs, AS DEscAsseO

IN SECTION s 7.s. t.I.s.tl.C's , 7.5. l. l. tl. c 3 Anio 7. s.-l.l S, cb

REPUNDANC4 ANO DEVER$1TV IS DG4CRisfD IN $ELTIO N $
7. %. I . l . l . H. C 'l , 7. b. l. l. 'f. C'l ANO 7 b. l. l. S. C'l

,

a

1

. . . _ . . , . _ _ . ___ _ . -.- . . ._. , _ , _ , _ . . _ , . _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ , _ _ . , __ . , _ . _ _ _ . _ , . , . . _ . _ _ _ . ._
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APPARATJS JOB d3E2*I '

DATE BY
_ ITEM

f
RESPONSS H bO. Sk (CON TI N V ED)

T TEM 15 Loki PRESSVRE CORE SPRAV (L PCS) S YSTE M
.

PERHISSISLG DEVICES VICYoR Polder SUS UNDERVOLTh&E hoMIToQ

CONTACTS ARE IN CO RPO RATSO INTO TH E PJMAL ALTUhTsoN
.

'

CONTROL CIRCUITRV FOR THE L PC S PUhP HOYOR, AS DGSCRI-
f

B ED IN S Ec.Ts o N 7.3.1.1.l. 3 C 5-

REDUND ANcY AMD DIVERCITY 15 DEScit ibED IN SECrioM 7.3.1.l.l.3. CV

I' TEN 16 HIGH PRE 65UR E COR E S PR AV- (H PCS) S YSTEM

PERhtSSilbLE DE VICES HOTOR POWGR BUS UNOttVOLTAGE HoMITOR

CONTACTS ARE INCORPORATED INTO THE FIN AL ACTUATION

C O N TR OL CIRCUITRY FOR THE hPc5 PUMP MO tor., A S

DESCRilbED IN SECTIChi 7.3.'l.l.l.l.C b

REDUNDANC4 ANO DIVERS |TY IS DESCRl5EO IN SECTION 7.3.8.ld.l.C t/

175h Il CONTROL bull DIN G H VAC S4STRHS

P GR hlb S t blG D S VICB S CON TROL bUILblMG AIR CONDI TIONING UN ET

FAM MOTOR RUMNIN G CONTACTS loITH AlR PRSSSUR E
CON TROL AND NORMAL RETURN OR SHoKS REHCVhL

% F)t'H AUST DAHPERS OPEN LIM 8T SlalTCHS> A RE IN CUR POR A-

TED INTO THE FIN AL ACTU ATION CON TR O L CI R C ul TR. Y f olt.

THE FAN HOTcRS, AS DESCRIBED IN SEcricN 7.3.1. I.I7. C 3

R EOUN D AMcv AND OlVERslT1 is OEscRIBED IN SECTION 7.S.I.l.I1.C4

s
t

. - - _ _



m C F CRAUN O CO
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CUSTOMER PAGES I7 PAGE 7

APPARATMS JOB 6 3 82.- P
DATE B's' ITEt4

r
RESPONS5 4 30. 'bf (CONTINOGb )

.

ITEN If( CONTROL BUILDIN4 >4VAC S Y STE M S

PERHissl&LG DEVICS$ THE FOLLOWING PEtHl5$1BLE DEVICE $ ARS<

iN COR PO R ATED |NTO THE VtNAL ACTUATIord CONTROL CIRLusTRY

FcR THE ouroon. ASR CLEANUP (CAC)$ VSTEM FAN MOTolt.5,
-

As DescRiaEn nu . sect,ou v.3.i.i.iv.C3

f, CON TROL BUILD ING AIR CoM Cs Tion I NG UMiT FAN
McTOR R UN N iM G CON T A CTS .

2. , CON TROL SUILDIMG 6%H AUST/R& TURN FAN HOTOR.

R UlJ N IN G CON TA cts.

3. CONTROL R>UiLD I M C, CAC SVSTEM bl$ CHARGE ANb
ALTERNATG OR NCRHAL D AHPER$ 0PGN Ls MIT*

I

S Lul TCHGS .

REDUNDANCV AMD DIVERSITY l$ DESCRIR,Eb IN SEGYleM 7.3. l. l.17. C V

ITEH 19 DIEbEL GENERATOR S Y STE M

PERHissisLE DEVICGS FUEL Olt 7 DAvs TANK LEVEL Losy.Lew

G Lsit TCHG S A R G I N CQ It.PO R. ATGb IM To TH E FI N AL ALTUAn0 N

CONTROL CIRCliiTRV FOR THE DitSGL GEN 6RATORS, AS
DESCRISE D s N SECTlaN 7.3. l.'I.1%. g . C l'

,

'

REDDNDANCY AMD DIVER.s ! ry IS DESCr SED IN SEcnou 7.3.1.1.13.1.<2.
*

SeENE RhL M OTC (JHERG KQUlrMENT IS SUPPLIED IN A PA C K A G G,'
THERE HAV SE PERMISLt 8,LS DEVICES WITHIN THE

,

PACILA G E , PACKAGG DETAILS AR E SV APPLICANT,
.

.

- _____.__w___ ,.
. , . , , , , , _ _ , _ , _ . - . _
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7.3.1.1.1.1.C High Pressure Core Spray System Instrumentation(. and Controls (Continued) ].,
I 'ThIe v~alves in the test line to the condensate storage tank are

interlocked closed, if the suppression pool suction valve is not
fully closed, to maintain tne quantity of water in the suppression
pool.

6

The HPCS pump is interlocked with a corresponding bus undervoltage
monitor. The pump motor circuit breaker will not close unless the
voltage on the bus supplying the motor is above the set point of the
undervoltage monitor.

/ 4. Redundancy and Diversity

The HPCS is actuated by reactor vessel low wat'er
level or drywell high pressure. Both of these conditions may
result from a design basis loss-of-coolant accident.

.

The HPCS system logic requires two independent
reactor vessel water level measurements to concurrently indicate
the high water level condition. When the high water level con-

dition is reached following HPCS operation and drywell pressurei

is below the trip setting, these two signals are used to stop
HPCS flow to the reactor vessel by closing the injection valve
until such time as the low water level initiation setpoint again

"

is reached. Should this latter condition recur, HPCS will be ini-
tiated to restore water level within the reactor.

5. Actuated Devices

..

4. All motor-operated valves in the HPCS system are
equipped with remote-manual functional test feature. The entire
system can be manually operated from the main control room.
Motor-operator valves are provided with limit switches to turn off ' -

the motor when the full open or closed positions are reached.
)Torque switches also control valve motor forces while the valves

,

)are seating. '
'e .

The HPCS valves must be opened sufficiently to pro- l

vide design flow rate within 27 seconds from receipt of the initia- ,h
tion signal.

7.3-6-

._
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7.3.1.1.1.3.C Low Pressure Core Spray Instrumentation and i(

\--Controls (Continued) -

''r
1-

- 3. Bypasses and Interlocks '-

.

The LPCS pump motor and injection valve are provided
with manual override controls which permits the operator manual=

-

control of the system following automatic initiation.
~

The LPCS pump is interlocked with a corresponding bu's
undervoltage monitor. The pump motor circuit breaker will not close

unless the voltage on the bus supplying the motor is above the set _J/ point of the undervoltage monitor.
g

.-

Two pressure transmitters are installed in the pump
discharge pipeline upstream of the pump discharge check valve. This
pressure signal is used in the automatic ,depressurization system to
indicate that the LPCS pump is running.

-

.

4. Redundancy and Diversity

The LPCS is actuated by either reactor vessel low

I water level and/or drywell high pressure. Both of these conditions %

may result from a design b' asis loss-of-coolant accident. As "
-

d5 scribed in Subsection 7.3.1.1.1.3., Paragraph C-2, " Logic and

Sequencing," if one low level transmitter or trip unit fails,

either high drywell pressure or a combination of low level and

drywell pressure transducers will initiate LPCS. If one high dry-
'

well pressure transmitter or trip unit fails, either low level or

a combination of low level and high drywell pressure trip units
will initiate the LPCS system. LPCS is a single pump system but

k is backed up by LPCI A within ECCS Division 1. 'A unique logic
arrangement is provided for testing of the LPCS' injection valve.
Two pressure transmitters monitor the pressure between the injec-
tion valve and the testable check valve. Each pressure transmitter

sends a signal to trip units. These trip devices are arranged in
| series to become a permissive for injection valve manual. operation.

. A one-out-of-two-twice logic combination is used to prevent any
(4 single failure from allowing operation of the LPCS injection valve -

under adverse conditions. <

|
t 1

7.3-28
'
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( 7.3.1.1.1.4.C Low Pressure Coolant Injection Instrumentation.
(,j!s

and Controls (Continued) .

/

D- c) Valves used in other RHR modes are automatic-
ally positioned so that water pumped from the suppres'sion pool is

* routed for LPCI operation.
.

.

' s.

-
.

d) When nuclear system pressure has dropped to a
value at which the LPCI system pumps are capable of injecting va#ter'
into the vessel, the LPCI injection valves automatically open, )

'

and water is delivered to the reactor vessel until the vessel water
level is adequate to provide core cooling and the LPCI pumps are
manually shut off.

>

LPCI A initiation logic is common to the LPCS

and is separated f rom the initiation logic for LpCI. B an'd LPCI C.
Each initiation uses the same logic form; however, LPCI A uses- '

,

only Division 1 logic,'and LPCi B and LPCI C use only Divisica 2' ~
*

.

'. logic. Each logic consists of two level instrument channels and '~'
.

two drywell high pressure instrument channels. Af ter an initia-
'

tion signal is received by the LPCI control circuitry, the signal
is sealed in until manually reset. The seal-in feature is shown
in Figure 7.3-5.

.

3, Bypasses and Interlocks '
s

.

4 The LPCI pump motor and injection valv'e are pro-
)vided with manual' override controls which permit the operator

, manual control of the system following automatic initiation.
- *

The RHR pumps are interlocked with corresponding bus under voltage
monitors. The pump motor circuit.bheakers will not close unless
the voltage on the bus supplying the motors is above the set point
of the undervoltage monitors. -

--

4. (LPCI) Redundancy and Diversityg
&

The LPCI is actuated by reactor vessel low water
level and/or drywell high pressure. Both of these conditions
may result from a design basis loss-of-coolant accident and may
result from lesser LOCAs. As descrtbed in Subsection 7.3.1.1.1.3.4.

7.3-36
~

.

,_ #
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7.3.1.1.4.C RHR/ Containment Spray Mode Instrumentation and f
( Controls (Continued) (

'

/ 3. Bypasses and Interlocks
f

- No bypasses are provided for the containment
spray system.

* '

The RHR pumps are interlccked with corresponding
bus under voltage monitors. The pump motor circuit
brakers will not close unless the voltage on the bus
supplying the motors is above the set point of the
undervoltage monitors.

'
Interlocks are provided to correctly line up RHR

system valves to perform the containment spray functions. These
are shown in Figure 7.3-5.

4. Redundancy and Diversity

Redundancy is provided for the containment spray
function by two separated divisional loops. Redundancy of initia-

I'

tion sensors is described in Subsection 7.3.1.1.1.4.

'

5. Actuated Devices '

Figure 7.3-5 shows functional control arrangement
of the containment spray system.

! 4

The RHR A and B loops are utilized for containment
'

spray. Therefore, the pump and valves are the same for LPCI and
containment spray except that each has its own discharge valve.
See Subsection 7.3.1.1.1.4 ("LPCI Actuated Devices") for specific
information.

I

6. Separation

.

Separation of the CS-RHR is in accordance with
criteria stated in Subsection 8.3.1.4.2.

7.3-72

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



.

PA4E5 17 PA45 11-

.

.

22A7007
GESSAR II Rev. 0

238 NUCLEAR ISLAND-

(

f 7.3.1.1.5.C RHR/ Suppression Pool Cooling Modt - SPC-RHR
Instrtamentation and Control (Cont,nued)

.

The RHR pumps are interlocked with corresponding
bus under voltage monitors. The pump motor circuit breakers will
not close unless the voltage on the bus supplying the motors is*

above the set point of the undervoltage monitors.

(

s

'
s

7.3-76a
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7.3.1.1.8.C
( Standby Gas Treatment System Instrumentation and

Controls (Continued)
?~ ,

coil are opened. The fan draws outdoor air through ductwork, then
through the SGTS train, and then discharges the air to the atmos-
phere. The fan, fan controls and fan inlet valve'are powered from
a different electrical division than that which powers the train.

--
* *

2. ' Logic and Sequencing ' ' ' '

'f Initiation of the SGTS also de-energizes the pressure-

control supply and the exhaust fans of the Auxiliary and Fuel ]Buildings and closes the area isolation valves.

3. Bypasses and Interlocks

SGTS fan is interlocked to stop when either fan inlet
valve or the filter inlet valve or the system inlet emergency closure
valve closes. Conversely, the fan and filter inlet valves are
interlocked with the fan to open before the fan starts.

Differential pressure indicators show the pressure
drop across the prefilters and the HEPA filters. A differential

i pressure-indicating switch measures the combined pressure drop
across the filters. If the pressure drop exceeds a preset limit, ,'',

the standby unit is started automatically. The switch initiates aI
.~~

j main control room alarm on high pressure drop.
'

A' differential pressure switch, located in the exhaust~

fan suction duct, starts the standby. unit if the differential
pressure across the filter unit exceeds a preset limit.

,

' SGTS heat removal fan is interlocked to stop when
either inlet valve or its air intake inboard shutoff valve closes.

~

Conversely, these valves are interlocked with the fan before the fan.

' starts.
.

k. 4. Redundancy and Diversity )
Two independent and redundant standby gas treatment

trains are provided, including independent and redundant logic and |
mechanical equipment. The two logic systems and their associated '

mechanical devices are powered from separate ESF buses. Physical !
and electrical separation is maintained between the two systems. !

'

, . l,-
.

I

*o.

)
o
'.J
-

.

*

7.3-90
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7.3.1.1.9.C Shield Building Annulus Mixing Instrumentation and
Controls (Continued)

f the fan starts, but the exhaust damper stays closed. In the normal k
pressure control mode, the exhaust and recirculation dampers start
modulation when the fan starts. The fan is interlocked to stop
when its inlet damper closes. Conversely the inlet damper is
interlocked with the fan to open before the fan starts.

* 4. Redundancy and Diversity

The Shield Annulus Return and Exhaust System is
( separated into two completely independent and redundant subsys- I'

tems. The two logic subsystems are powered from separate ESF buses
(Division 1 or Division 2). Each redundant fan has 100% of the
required capacity and has instrumentation and controls which are
separated and independent of each other.

Diversity is provided to the control system by both
automatic and manual initiation.

\
.

5. Actuated Devices

The actuated dampers in the Shield Annulus Return
and Exhaust System are provided with pneumatic operators. A system
electrical failure causes the exhaust damper to assume the fail-
close position and the recirculation damper to assume the fail-open

I position.

I. All motor-operated and pneumatic operated valves and h
dampers are provided with status lights or position indicators in
the main control room.

6. Separation
!

!

i

The instrumentation, controls and sensors of each l

operating division have physical and electrical separation in h
s

('
1
i

7.3-97
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$' 7.3.1.1.13.1.C Diesel Generator Auxiliaries (Continued)(/. ,

/

./ iDivisions 1 and 2. Local pressure and temperature gages are placed )
at appropriate locations on the fuel lines to and from each engine-

and' plant storage tank. -
.

-
.

, . . . . . . . . .

1. Bypasses and Interlocks '.
~

-
,

. ,
.

The Diesel Generator' starting Air System compressors
are interlocked to shut down upon initiation of the Diesel Gener-

~/ ator Room carbon dioxide fire protection system.

. . . The Diesel Fuel Oil Transfer System pumps are
interlocked to shut down upon detection of low level in the plant

- diesel fue,1 oil shortage tanks. -
.

,

__

2. (DGA) Redundancy and Diversity
*

. .

. .
.,. .

~

The redundancy of the diesel generator auxiliary
system instrumentation and controls is based on the redundant

'
nature of the diesel generator standby power system. A failure of

f} only one component results in no worse than the loss of an auxil-
iary system to only one diesel generator. The loss of one diesel.

generator and its associated load group does not prevent safe shut-
down of the plant. -

. -

' . . .

3. Environmental Consideration-

.

*
.

Environmental considerations are the same for both
( normal and accldent conditions, because there are no high-energy,

systems in the area (see Tables 3.11-1, 3.11-2 and 3.11-3).
.

.

4. Operational Considerations
.

"

-..

The diesel generatcr operator is provided with alarm
,

,

annunciators to monitor the performance of the diesel generator
(k auxiliary systems. A diesel generator trouble annunciator,

,

1

common
to all diesel generator room annunciators, is provided in the main

'

. .

-..
. .

h _ ___ _ _ _ _ _ _ _ _ _ __ _ - - + - - - - _-



-

Ph4ES IT PAGE 14.-

GESSAR II 22A7007.

238 NUCLEAR ISLAND Rev. # IP

( 7.3.1.1.13.2.C Diesel Generator Building Heating and Ventilating
System Instrumentation and Controls (Continued)

. 3. 3ypasses and Interlocks

The Diesel Generator Room ventilation system 1 and 2 ~

exhaust fans are interlocked with the corresponding supply fans and :intake dampers. The dampers open and close in response to the actions !of the supply fans. The supply fans start and stop in response to the.

actions of the exhaust fans. -
.

The Diesel Generator Room ventilation system 3 ~

supply / recirculation fan is interlocked with the corresponding diesel |
-

generator and fresh air damper. The supply / recirculation fan starts
|in response to the action of the Diesel Generator. The fresh air |

damper is permitted to modulate open and closes in response to the
actions of the supply / recirculation fan. The Diesel Generator Room
fume control fan is interlocked with the corresponding intake damper
to stop when the damper closes. Conversely the damper is interlocked
with the fan to open before the fan starts.

_.

The room ventilation supply and exhaust fans and intake ldampers, supply recirculation fan and fresh air damper, fume control _Jfan and intake damper and the day tank room exhaust fan are interlocked
to the carbon dioxide fire protection system. Under fire conditions,' the fans stop and the dampers close to prevent the dilution of the
carbon dioxide atmosphere. When the signal from the fire protection
system is not present, the systems return to their normal operating
mode.

-

The Division 3 Switchgear Room Summer.: and Summer / Winter
Ventilation System fans are interlocked with the corresponding intake
dampers to stop when the dampers close. Conversely the dampers areinterlocked with the fans to open before the fans start.

.-

4. Redundancy and Diversity

Protective redundancy is accomplished by the fact that
the Division 1, 2, and 3 diesel generator systems are redundant and,

separate, standby power systems. In this arrangement, the
instrumentation and controls within any one division meet single-
failure critiera without redundancy, for each instrument or control
device.

5. Actuated Devices

All fans and dampers in the Diesel Generator Building
Heating and Ventilating System have running lights or position
indicating lights in the control room.

s
t

7.3-124
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( 7.3.1.1.17.C Control Building Atmospheric Control System
Instrumentation and Controls (Continued) .>f

.

When the smoke removal mode is manually initiated,
the exhaust fans are automatically changed to low speed, the 3
stack exhaust damper is opened and the return air damper to the.

air conditioning unit is closed. The area differential pressure
controller also goes to full open position during the smoke

,

,

.
' removal mode.
t

.

3. Bypass and Interlocks
.

The Control Building air conditioning unit and exhaust / return fans are'
' interlocked so that they will run at slow speed during the smoke ~ ~~ ~

removal mode, or if their: redundant fan is concurrently running -
; .f. The air conditioning unit temperature control'

' .

system is interlocked with the fan, and is activated only when the
, , ,

fan is running.

The return / exhaust fans are interlocked to run only'

if the air conditioning unit fan is running with the air pressure
control damper and either the smoke removal exhaust damper or normal
return damper open. The differential pressure control system is
interlocked with the return exhaust fans and is activated only when
the fans are running. The outdoor air clenup system fan is interlocked
to run only if the air conditioning unit fan and both return / exhaust
fans are running, with the OAC System discharge damper and either the,

| OAC air intake normal or alternate damper open

The outdoor air cleanup system heater and heater! , . .
' Is controls are interlocked with the fan, and are activated only when the''
; fan is running.
!

_

1

.

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

The smoke removal mode controls are interlocked
.

-

. so that the system cannot be activated if the isolation mode is;

| in operation or if the return exhaust fans are not running.;

. 's-

. . .. a
}

.

-, . ,n. - ,,n..-- ., ~ - - , n . - - . , . ,, , . , , ,.- _., . ,-.-- ---.---,-. ,, - - ,.--,,, , ,,,-
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QUESTroN 430.36

.

Identify all electr'ical equipment, both safety 2nd non-safety, that
may become submerged as a result of a LOCA. F: all such equipment
that is not qualified for service in this envircnment, provide an
analysis to determine the following:

e, a. The safety significance of the failure of chis electrical
equipment (e.g., spurious,acmi.on or los: :f actuation
function) as ,a resul t of 't

,.:. - ery e<-
b. The effects on Class lE electrical pcwer s:t.eces serving

this equipment as a result of such submergar. e.

c. Any proposed design changes resulting froc this analysis.

8E S PONsE 4 30.36
\

alt, op THE & ELECTRICAL EQUIPNIENT, SoTH SFFETY AND HCN- FETy3
THATMay BECdme susMERaeb As A REsutT oF A LC'6 ARE IDEF~'IFJID IN
T'AS LE (A) & . AN ANA Lyst $ FCS ALL suCH G.tu!Pt-:5H T THATIs NOT GnuFI&h

F6R SERVICE IN THIS ENVIRONMENT is kl.50 PRcVI &D IN TABLE (A)
THE ANAlyS!$ biTGRidtffE3 7HE F0 L LokitNG -

a'. THE SAFETY SIGrotFpANcs 6F THE FAILURE :: THis ELECTftrat. iGUIPMitti

(e.g., SPURTous ACTU ATIgst cz Loss o7. AcTuhTifM SoticTic7/) As A RESULT
Of- Sv13 MERGENCE.

b. THE EFFECTS GN CLoss LE ElEcTPlcAL PW5A SOUReCS SERVltt& THis
EQUIPMENT As & RESULT OF Cutit SuaMEA CEues .

C. ANy PRopoSEb DEsid-Nr CHAtlG ES RECu!.T:Ncr M c M TH 15 GrkALY$LS,

C

._.
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$UbO30$left' til DO ELEV ROW CADIE tilsluER TO/FROt1 DESCRIPTION TO/fROtt EDI, .Saj/r*/ r ggjafff/taAbst 6 '~' 'E
'n .

f.... ...... .... ........... --........ .......-................ ...........
. - -- - - -

- Repred
!

Af}' ge,r.'/.f//g- .& St Afor) W dCk/ f *# b) MO

ss eft ym * enw;

g a s ,. a oww s " ~/ s~ sn,,_ ,

&a g west.

3 sfaafV shda' h eyups. mend fg g''"ja wsw a,na a- oywa ~f

fp dktheb$t>L| {f) /8 '-. to " 'h!'W" N' '# "" *
'

y

|

O 5 C,

_

No No
Hti -00 01 32 hil -D28A F4DV2 AUDIO ALAR'1 CH I D21 SOOl 08 b - 48 -

1

*

r
f(15 -00 01 32 ,-D21A- t40V2 AUX UNIT CH 2 D21 SOOl 02 . i

s

t<D -00 01 32 s,l -D21A FIDV3 ALIDIO ALARN CH I D21 SOOl On
,

,
1-

(HB -00 Ol 32 J,1 2tA flDV3 AUX UNIT Cil 2 D28 SOOl 02
.

TOTAL QUANTITY Tills ROW 4

RB -00 Ol 33 ,I - 1 NOVI TIP DR INDEX AUX UN CH I D2l KO91e

J
*

Rt1 -00 Ol 33 s .l 82 1s 140V I
HB -00 01 33 s i D28 r40V I PEllSON LOCK AUX Ute CH 2 D21 KO71
fth -00 01 33 / I -D2lA tlDV I SEtaSOR S Cot 4VERTER CH 2 021 NO71

; RB -00 01 33 / -D2iA NOV1 t10 l S T SEP AUX UN CH 4 D2l KO28
i<u -00 01 33 j i -D28A VI j

i

,,ji f(O -00 01 33 j/s 1 -Dal i Tie DR INDEX AUX UN Cil I D21 KO9I g_!g O O______________________& &
__

_



- _

k. j,
#m a

m 3--

CtBL. ROGRAM
RUN NtstBER ud-e 03 '

. -

Hote DEGIN DATE: 12/10/81 REPORT lli ALL CABL ES SORTED CY CUILDING ELE '

TODAY'S DATE IS: 10/27/82
$ubF3926t 310!L

7) pl/d//M/w/)
'1.81 DO ElEV ROW CABLE NUMBER TO/FROM DESCRIPTION TO/FROM EQt ' -

"___. ... .. .... .............__......_ ................__....__ .......... ,

RB -00 01 33 1 -D21 NDVI SENSOR S CONVERTER CH I D21 NO91 A/O *p #HB -00 01 33 . 61 NDV2
*RB -00 Ol 33 . 6 NOV2 *

RB -00 01 33 ;[ -D2iA- NDV2 ^ - ^ ^ -

^' ^ - -

TOTAL QUANTITY THIS ROW ll *. .

RB -00 01 35 "; sein ZG^3-NOV1 LOWER LVL DRYWELL TEMP T41 HNOO68
*

TOTAL QUANTITY THIS ROW l I f
~

-
. .RB -00 01 36 -D21A NDVI EOulP HATCH AUX UN CH 3 D24 KO72<

RB -00 01 3G ,I 21A NDVI SENSOR S COtiVERTER CH 3 D28 NO72 I J
s

RB -00 01 3G s 1 - 4DV I EOulP HATCil AUX UN CH 3 D21 KO72 i #RB -00 01 36 / l - NDV2 EOulP HATCH AUX UN CH 3 D21 KO72 *

RB -00 01 36 A l 2tA- NDV2 AUDIO ALARN CH 3 D21 S001 03
RB -00 01 36 / -D21A NDV3 AUDIO ALARN CH 3 D21 SOOl 03 *

, ,

TOTAL QUANTITY THIS ROW 6
.

RB -00 01 50 Al -D21A NOVI TIP DR UNIT AUX UN CHl7 D2l KO74
{HB -00 01 50 Al -D28A NDVI SENSOR S CONVERTER CHl7 D21 NO74 *

HB -00 01 50 AI -D2IA- -NDVI TIP DR UNIT AUX UN CHl7 D21 KO74
;RB -00 01 50 Al -D28A- NDV2 TIP DR UNIT AUX .JN CD17 D21 KO74

HB -00 01 50 Al -D28A- 40V2 AUDIO ALARH CH 17 D28 SOOl 17 I
,

#NRB -00 01 50 Al -D21A- NDV3 AUDIO ALARN CH 17 D2l SOOl 17 y s
,

TOTAL QUANTITY THIS ROW 6
TOTAL QUANTITY THIS ELEVATION i

RB -00 03 48 Al -P55 NOV3 CONT EQUIP DRN SUNP PUMP JD5Jpo1% A/O .go .Tj

CONT EQUIP DRN SUHP PUHP ,P55,CCol R f-

,,yRB -00 03 48 Al -P55 - f4DV3
,

'

TOTAL QUANTITY THIS ROW 2 |
*
.

TOTAL QUANTITY THIS * ELEVA TION

RB -00 09 37 Al -Rbl NOVI SOUND PWR PilONE JACK RSI J7 10
RB -00 09 37 Al -RSI 4DV I _ ,.,..~,,u .m un _. -. . . ,

. -
j' .

HB -00 09 37 Al -Rbl - 40V I SOutaD PWR PHONE PULL BOX H51 P3KOJ '
.RB -00 09 37 Al -H51 - IDVI , ,'

-

RB -00 09 37 Al -R51 - NOVI SOUHn mm - " a 'e ""- 'r.;_r ,

gHu -00 09 37 Al -R51 - -NDVI SOHN" Tl ^" ""''

"^"~l
RB -00 09 37 Al -R51 - -NOVI SOUND PWR PilONE' JACK HSl J8 5
RB -00 09 37 Al -RSI - - tiDV I " " ' ' ^ -

,~,u mun ,~. -- -

RB -00 09 37 Al -R51 - -NOVI w *^ " ' ' " " ' ' " 'W ' ' " '
. ,( y-

TOTAL QUANTITY THIS ROW 9

WRB -00 09 43 Al -E5IA -DIVI SUPP POOL WTR LT ESI NO3GA gj -Ju -" ~

RB -00 09 43 Al -E51 DIVI SUPP POOL WTR LT ESI NO36E j
~

yes: n

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



*
.s 3m

CABL PROORAM "

RtlN tit 8 HOER 56-8 03 *
- *

RUN DEOIN DATE: 12/10/81 REPORT Ill ALL CABLES SORTEO BY Bull.DINO.ELES
,

TODAY'S DATE IS: .l.1/27/82 i

.Subm. . .

b W '-. . . . ..... . ... ..... . . . .... .

8 equ o e:dRD -01 07 24 Al -B33A- - t4DV I RECIRC PHP B DRIVE HOTOR B33 COOIB A/O jg/ gy -.
,

RB -Ol 07 24 Al -833A t DVI _~^"r 2 - " "^'^^ "'' ^^^^-

Rb -01 07 24 Al -D33A- NOVI R C PHP B DRIVE HOIOR 83 8
,

RB -01 07 24 Al -D33A taDV I RECIR B DRIVE Ho COOlB P
RB -Ol 07 24 Al -8334 - tIDV I RECIRC PHP OR B33 COOlB

.
I

RB -01 07 24 Al -833A- t4DV I RECIRC PHP OR B33 COOlB I * ** .
RB -01 07 24 Al -B33A -NOVl RECIRC DRIVE HO 33 CDOlB f ,RB -Ol 07 24 Al -B33A NOV8 R HP B DRIVE NOTOR L P0018 l /RB -01 07 24 Al -D33A #DV I I

^'"^ "" " ^' ' "^*^^ ^ " ' . .- .

|RD -Ol 07 24 Al -833A NOV1 D33 THERHOCOUPLE J BOX A B33 COOlAJB ] ,

.

f(B -01 07 24 Al -833A-; 3DV I D33 MTR COND BOX A D33 COOIACB f
*

.

RB -01 07 24 Al -033A F40V I f t,uula.m *

i
. . m . . .u u o v i a i_ u mm n usa

I:B -01 07 24 Al -B33A NDVI n'' "'" """" """ ^
. IRB -Ol 07 24 Al -B33A RECIRC PHP A DRIVE NOTOR B33 COOlA { )RD -01 07 24 Al -D33A K))/ l ..; ~ ;: ' ""'*" "'''"^^ :_;~ ~

.

RD -Ol 07 24 Al -033A- 30V2 R CIRC PHP A DRIVE P10 TOR B33 CO ARB -01 07 24 Al -D33A- ilDV2 RE RC PHP B DRIVE HOTOR 833 IB
.

,
,

RB -01 07 24 Al -B33A- NOV2 REcl C PHP A DRIVE flOTOR B3 OOIARn -Ol 07 24 Al -B33A - taDV2 RECIR Pt1P B DRIVE HOTOR B COOlB - #

fEll -01 07 24 Al -833A -NDV3 RECIRC HP A DRIVE HOTOR 33 COOlA 1 /
.,

RB -01 07 24 Al -833A -ilDV3 RECIRC k P A ORIVE NOTO B33 COOlAItB -On 07 24 Al -D33A - tIDV3 RECIRC Pt B DRIVE NO B33 COOlB *

RD -01 07 24 Al -033A -ilDV3 HECIRC PHP DRIVE OR 833 COOlBRB -Ol 07 24 Al -B33A HOV4 RECIRC PitP A RIVE OTOR 833 COOlARB -01 07 24 Al -D33A PIDV4 RECIRC PHP B HOTOR B33 COOlB g

RB -Ol 07 24 Al -833A NDV4 RECIRC PHP A D E HOTOR B33 COOlARu -01 07 24 Al -D33A FIDV4 HECIRC PHP B I HOTOR B33 COOlB #
PO -01 07 24 Al -D33A taDV4 REclRC PHP RIVE OTOR B33 COOlARB -Ol 07 24 Al -B33A- NOV4 RECIRC PHP DRIVE H OR B33 COOlAItB -01 07 24 Al -B33A- IIDV4 RECIRC Pt B DRIVE HOI B33 COOlBRB -Ol 07 24 Al -B33A- 4;HDV4 RECIRC iP B DRIVE HOTOR 33 COOlB ~ ~

isRB -Ol 07 24 Al -833A- "

r4DV4 RECIR PHP A DRIVE HOTOR CODIA jRB -D1 07 24 Al -833A- NOV4 REC C PHP A DRIVE HOTOR B3 OOIA
,

RB -01 07 24 Al -D33A- NDV4 R HC PHP B DRIVE NOTOR B33 B /R3 -Ol 07 24 Al -833A- NOV4 '

..n a ym. ...m 1_ .vuso.

TOTAL QUANTITY THIS ROW 58
, f ,

Rn -01 07 42 Al -033A- FIDV I D33 TilERt10 COUPLE J' BOX B B33 COOIDJB *

=
f4th -O1 07 42 Al -033A- - tIDV I

.-^ ' " "-' ~ ^ ' ' - ,

11
RB -01 07 42 Al -833A t3DV I D33 MTR CotlO DOX B

. o.~ . '~_ '

B33 COO 1DCBftB -Ol 07 42 Al -D33A- ADV I n''
. . . . ..m . ___ : -- - --

Ru -01 07 42 Al -D33A- t4DV I "'' "-' ^^^' ^^" ^ ''' ^^^^^^"
*

--

RO -01 07 42 Al -D33A NDVI n'' "'" ^^Hn nau - an, en^-
,

RB -01 07 42 Al -B33A- -NDVI '

R COriu DOX B B33 DCB
,*

jf(B -01 07 42 Al -033A- NOVI B33 H BOX B COOlDCB
fR8 -01 07 42 Al -D33A- NOVI B33 HTR CotID B33 COOlDCBRb -On 07 42 Al -D33A- NDVI B33 HTR COND D B33 COOlBCB l IRu -01 07 42 Al -B33A- NDVI B33 MTR C XB COOlBCB .RB ue 07 42 Al -B33A- tIDV I B33 H ND BOX B B33 m ' a ca { Nf \[
nHD -OI 07 42 Al -833A NOVI t;



- _ - --

N.A m
11

1 -- 'T ,%

**CABLE ...OORAM'

RUN Nuf10ER 58-8 03 '

.'HUN BEGiri DATE: 12/10/81 REPORT lil ALL CABLES SORTED BY BUILDlHO.ELEVA .

TODAY'S DATE IS: 10/27/82 i

j hl/hW) e ~

BLDO ELEV ROW CABLE NUMDER TO/FRON DESCRIPTION TO/FRON EQUI, /[ - g g/J, 8
- ~ '. .~ ..... ...... .... ...................... ....._......__.......... ......__....

.

TOTAL QUANTITY THIS ROW 2! .

| RB -00 09 45 Al -P55 -NOVI CONTHNT ORN SUNP LVL P55 NNO45 NO NO - A M--HB -00 09 45 Al -P56A -NDVI CONTAIN FL DRAIN SUN LVL PS6 HN053 y , ,

TCTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 1:

RB -Ol 03 29 Al -D33A M -NDV2 RECIRC HTR A WTR LOW FL B33 NOO8A yo
i

, _. _
TOTAL QUANTITY THIS ROW I *

Rt) -01 03 4i Al -R51 NDVI SOUND PWR PilONE PULL BOX R51 P3KAA go ' AgO .- . .3HB -On 03 41 Al -RSI NDVI S
HB -01 03 di Al -R5l - 40V I - ~ ~ ~ ^ "- ~ , ,n o . - . , .m...._ ruu - - , '
RB -01 03 48 Al -R51 DVI SOUND PWR PHONE PULL BOX RSI P30EC

.
* ,

; HB -01 03 41 Al -RSI NDVI . !
HB -01 03 41 Al -RSI NDVI ^

rwit . . ~ . - - ^^
~^

^^1. ,..s --.
_

. .

YfTOTAL QUANTITY THIS ROW 8 LjTOTAL QUANTITY THIS ELEVATION
,

*,

I

RB Ol 06 29 Al -B33A % NOV2 RECIRC HTR B WTR LOW FL B33 NOO68 NO | #

TOTAL QUANTITY THIS ROW' I
TOTAL QUANTITY THIS ELEVATION 1 f

,

HB -01 07 24 Al -D33A NDVI B33 THERNOCOUPL E J BOX A '

f(B -01 07 24 Al -D33A- IDV I
- - ' -

B33 COOIAJB g
. .

-- -..u. a oun n u.. mm. m., ,HB -01 07 24 Al -833A NDVI B33 MTR CotID DOX A B33 COOIACB \
, .

1:8 -01 07 24 Al -D33A- NOVl RECIRC PMP A DRIVE NOTOR B33 COOlA ' '
HD -OI 07 24 Al -030A- NOVl "" " "^"" ~

2-^ ^^^1.21 )
j .

f(B -01 07 24 Al -D33A flDV I RECIHC PHP A DRIVE NOTOR B33 COOlA #

HB -01 07 24 AI -B33A- IIDV I _ " ' '
< u ., ._ f /HB -OI 07 24 Al -833A NDVI

__

I
.

" " ~ ' '

.n.. _ ! : .- ;__ m .n
-

f:B -OI 07 24 Al -033A tIDV I ~ "" ' - -

Lil ^^ h / -!HB -01 07 24 Al -D33A - IIDV I HC P!1P A DRIVE HOTOR B33 COO
- .-

*

HB -01 07 24 Al -833A NOVI B33 COND DOX A B33 IACB
,

*HB -On O/ 24 Al -833 NOVI RECIHC A DRIVE NOTOR COOlA k
* .

*

HB -01 07 24 Al -833A HDVI B33 MTR Ct BOX A 33 COOIACB
.

f f-I:B -On 07 24 Al -it'13 A NOVI RECIRC PHP A VE NO B33 COOlA -HD -Ol 07 24 Al -033 NDVI B33 HTR COND BO B33 COOIACB TRB -On 07 24 Al -B33A NOVI RECIRC Pt1P A DR TOR B33 COOlA f {

,

*
ICB -Ol 07 24 Al -B33A NOVI B33 tiTR COND A B33 COOIACB '

fim -01 07 21 Al -B33A NDVI RECIRC PHP ) RIVE NOTO B33 COOlAHis -Ol 07 24 Al -033A NDVI B33 HTR r D DOX A COOlACB
i

HB -01 07 24 Al -D33A NOVI RECIRC 1P A DRIVE NOTOR B33 OlAHB -01 07 24 Al -D33A- IDV I B33 COND BOX A B33 CO CBHB -01 07 24 Al -B33A- flDV I B HTH COND BOX A B33 COOlA I i
HB -01 07 24 Al -833A NDVI ^ ^^^,.~...~,,n :^2..__- q/

'

__ _



#

f) L* A A L
/ - ' .m g

"

CABLE PROGRA.. Itir10ER 58-8 OS
. I

,
,

EGIN DATE: 12/10/81 REPORT lil ALL CABLES SORTED BY BUILDINO.ELEVAT
TODAY'S DATE IS 10/27/82 !

IllV ltOW CADI E Nttilil R TO/FRON DESCRIPTION TO/FROM EQUIP JANN * '
QYWO.. . ... ................... ........................ ,

.............,,
'

:ul O/ 4a -DJJA- NOVI B33 HTH COND BOX B B33 COOlBCB
-01 07 42 A 15-NDVI B33 TilERMOCOUPLE J BOX B B33 COOlBJB .

-OI 07 42 Al ll5-NOVl go A* '

-01 07 42 A 33 -NDVI B3' .Z - .--,,u
" " ^ ^ ^ ' " ' "

-OI 07 42 -B33A-2 -NDVI - a n "'^ ^^ * m R
- - . - s

"^^

- TOTAL QUANTITY Till S ROW 18
TOTAL QUANTITY THIS ELEVATION 76;

[d$ ygg! -01 OS 09 _.-D2V2 SPCU SEC CONT ISO VV 038 FF045
--o +.- e ac 1- _:: __ _e2ve :: ce ecc ce;u :sc ve cc: -emw

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTI TY Tills ELEVATION 2

-01 09 17 Al - ElbefusWTWT- D2V2 SHUTDOWN MAN SUCT VLV E12 FOlO [g3 g --
|

TOTAL QUANTITY THIS ROW I
TOTAL QUANTITY THIS ELEVATION I

i -02 00 34 -P55 - D2V2 CRW I/B ISO VALVE P55 FF021
-02 00 34 A 25-D2V2 -- - Z --- "-_" O 2 ;

" ' ' ' *

/g6V V/ g3-02 00 34 A1 -D2V2 ^' *

-02 00 34 -P55 -4 2V3 ^ ' '
__ JO2!_ .ov vnu.m

_ i -" 0 0 0--_ .- .mu-u

TOTAL QUANTITY THIS ROW 4
TOTAL QUANTITY THIS ELEVATION 4

! -02 03 36 NDVI SOUND PWR PilONE JACK R51 J7 il go A/O
-, o-

'TOTAL QUANTITY THIS ROW I

-02 03 41 -R51 -NDVI SOUND PWR PHONE PULL BOX R51 P30EA
-02 03 41 223-NDVI '~q gg-02 03 41 Al 26-NOVI

g W-02 03 41 H51 - NDVI SOUND PWR PiiONE JACK H5l JI7 13 1

1
| TOTAL QUANTITY THIS ROW 4

-02 03 47 6 -NOVI SOUND PWR PHONE JACK RSI J8 9 *

y

TOTAL QUANTITY THIS ROW I

-02 03 55 NDVI SOUND PWR PilONE JACK RSI J8 7 b

TOTAL QUANTITY THIS ROW l !
. TOTAL QUANTITY THIS ELEVATION 7*

[5-02 05 I8 #Fumeteutuutets -DIV2 VLV C41 F008 C41 FOO8

__- . __ __



I i (. .

fa -. . .
. m s-

CABLE PROO I ''

NLODER 58-0 08 *
.

BEGIN DATE: 12/10/81 REPORT 111 ALL CADLES SORTED BY BUILDING,ELEVATI
TODAY'S DATE IS: 10/27/82 ,

s ELEV ROW CABLE Nutt0ER TO/FROM DESCRIPTION TO/FROM EQUIP f/)[8 k 8F8 M N
,q,pggpGO,

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

TOTAL QUANTITY THIS ROW l ,

TOTAL QUANTITY THIS ELEVATION 1 3 *

|
"

-03 05 17 1 -NOV1 BOTTOM HD DRAIN TC B33 NO21A
-03 05 17 At 4-NDVI BOTTOH HD DRAIN TC B33 NO218

'

() **. .

-03 05 17 33A NDVI VESSEL DOTTON DRA Li TEN B33 NO22
|

TOTAL QUANTITY THIS ROW 3 y ,

TOTAL QUANTI TY Tills ELEVATION 3
'i .

, ,

-04 00 46 -C5I - -NDVI DRIVE HECHANISAH-JOOlA C51 JOOIA -,

-04 00 4G 58 23-NOV1 DRIVE HECilANISAH-JOOIC CSI JOOIC
-04 00 46 Al -3038-NOV2 - ..mm.

""' "^^' "

f-"_^::;6 - -

-04 00 46 Al 44-NDV2 D"' ~

__i- ;;; ; - - ';
-04 00 46 A CSI -NDV3

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

I
;;. s uu l t.7 /

,

-04 00 4G -CSI -4 NDV3 - . _ . .s m . . n . u a n . . ,,vv.-
' *

TOTAL QUANTITY THIS ROW 6
TOTAL QUANTITY TitIS ELEVATION 6

'

-04 03 42 i
|;-G51

-20 -DIVI TitERHOCOUPLE QUADRANT I OSI NNOOlA *

-04 03 42 -051 -2 DIVI TilERMOCOtlPLE Ot1ADRANT 2 O5I NilOOIE
-04 03 42 G51 -? -DIVI TilERMOCOUPLE QUADRANT 2 OSI HNOO2Ei

-04 03 42 1 151 - H -DIVI TitERilOCollPLE OUADRANT 0 G51 NNOOlJ
-04 63 42 1 51 Ot -DIVI TilERMOCOUPLE OUADRANT 3 051 NHOO2J
-04 03 42 1 -i 1 JO( -DIVI TilERMOCollPLE QUADRAtli 4 051 NNOOIN
-04 03 42 1 -G 2O( -DIVI TilERNOCOUPLE OllADRAt4T 4 OSI NtlOO2N

f
-04 03 42 1 -G5 -201 -D2VI TitEftMOCotJPLE QUADRANT l OSI NNOO2B, -

-04 03 42 I -GS ?OI -D2VI TilERMOCOUPLE QUADRAT 4T 2 OSI NNOOIF'
s

| -04 03 42 / 1 -O' I -D2VI TilERNOCOUPLE OtlADRANT 2 05l NNOO2F *

s
-04 03 42 / 1 -r I t -D2VI THERilOCOUPLE OllADRANT 3 05l NNOOIK

i -04 03 42 1 - al - 2( -D2VI TitERMOCol8PLE QUADRANT 4 05l NHOOIP *

-04 03 42 1 251 -20 -D2VI TitERHOCOUPLE OUADRANT 4 051 NNOO2P /gy,

-04 03 42 .1 G51 -20' -D2VI TitERMOCOUPLE QUADftANT 2 OSI NHOO3B'

TOTAL QUANTITY THIS ROW 14
7

.

-04 03 43 2VI TilERt10 COUPLE QUADRANT 3 051 NNOO2K ., ,

TOTAL QUANTITY THIS ROW l .

| -04 03 49 DIVI TitERMOCOUPLE QUADRANT I OSI NNOO2A
.

TOTAL QUAT 4TITY THIS ROW 3 .

| -04 03 56 D2VI TitERHOCOOPLE QUADRANT 1 051 NNOOlB !

. \

TOTAL QUANTITY THIS ROW l ;

TOTAL QUANTITY Tills ELEVATION 17,
/

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



kA A

%, , .$ w-
'

CABLE f. , ORAM
i RUN HlT10ER 58-0 OS '

,.
; RUN DEGIN DATE: 12/10/81 HEPORT lll ALL CABLES SORTED BY BUILDINO.El.E
j TODAY'S DATE IS: 10/27/82 .

'

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

'|RB -04 05 18 NDVI LEAK-OFF DET LIN SOL VAL E31 NOl6F3
,

RD -04 05 18 -NDV2 LEAK-OFF DET LIN SOL VAL E31 FOO5F3

TOTAL QUANTIT'' THIS ROW 2
TOTAL QUANTITY THIS ELEVATION

~

* *
.

. .

! Ro -04 09 45 a'^2-NOV2 CONTMNT FL DRAIN SUN LVL P56 NNO29- - " '

i

TOTAL QUANTITY THIS ROW I . .

RS =O4 09 48 N NOV2 CONTHHT FOUIP DRN SUMP P55 NNO36 *
. -

.

TOTAL QUANTITY THIS ROW l

TOTAL QUANTITY THIS ELEVATION
.

,' .,

13 -05 03 6 GWumuseuaummames -NDVI SENSOR CHANNEL 2 883 LOO 2
,

,

1

TOTAL QUANTITY THIS ROW l' 'n
~

I *
=.

RB -05 03 7 desumuseammuseeuw HDV I SENSOR CHANNEL 1 B13 LOOL

*TOTAL QUANTITY THIS ROW l

| 90 -05 03 35 CSI - -NDV2 PROXlHITY SW CSI NOO4A CSI NOO4A \
; RO -05 03 35 -NDV2 PROX 1tliTY SW C5I NOO4B C51 NOO4B
| RB 05 03 35 1 - 30 -NDV2 PROX 1HITY SW CSI NOO4C C51 NOO4C 'I

,'!I RD -05 03 35 -ilDV2 PROX 1HITY SW CSI NOO4D C51 NOO4D
RB -05 03 35 -CSI -3 -NOV2 PROXIH1TY SW CSI NOO4E CSI NOO4E

TOTAL QUANTITY THIS ROW E
,

s

98 -05 03 37 RS2 - -NDV2 CAP SYSTEM SPEAKER R52 CSA-E
an -05 03 37 -NOV2 - ^^^ ^~~^-~^" " ""'- -

,

-

_ e
Ru -05 03 37 -NDV2 CAP SYSIEN SPEAKER R52 CSD-6 / -

i

RB -05 O3 37 R52 -NDV2
j

TOTAL QUANTITY THIS ROW 4 . f .

RB -05 03 41 b2 - -NOV2 CAP SYSTEM SPEAKER R52 CSA-3 .. ,

90 -05 03 44 ( -NOV2 6 -

Rn -05 03 41 -NOV2 CAP SYSTEM SPEAKER RS2 CSA-4
. -jlu -05 03 41 RS2 - -NDV2 ~~^ ^

._m.

| TOTAL QUANTITY THIS ROW 4
*

Ru -05 03 42 N -DIVI THERHOCOUPLE OUADRANT 3 OSI HNOO3E *
^~^ NNB -05 03 42 -D2VI n m n.~ u m. .- _ - - ..mn c

TOTAL QUANTITY THIS ROW 2,

i g,

tu -05 03 43 3-NDV2 CAP SYSTEM SPEAKER R52 C5B -l' M
,

t

- - - - - - - -



_

_7._
_ _ _ _ _ - - _ - . _ _ _ .

,

m m
/ % )n

CABLE Ph.JRAM "

(UN NUf1 DER 58-0 OS g *
*-

,(UN BEGIN DATE: 12/10/81 REPORT all ALL CABLES SORTED BY BUILDING,ELEVA ,
* 4

TODAY'S DATE IS: 10/27/82 ' *
,

SL DO ELEV ROW CABLE NUNDER TO/FROM DESCRIPTION TO/FROM EOUR N/07,
... ...... .. . .....__......... ..... ___...........--.....___ ...__.......

(B -05 03 43 ? """ "'" NDV2 CAP SYSTEH SPEAKER R52 CSB-5 (J /
TOTAL QUANTITY THIS ROW 2

Cen+mM- FI Omon Scom f%n, P3rccolq
!B -05 03 47 wr 'ruun - NDV3

,,

TOTAL QUANTITY THIS ROW l

:B -05 03 48 GA-40 -NDV3 CONTHNT FL DRAIN SUN PUH _f46.CCDipp . . .
:B -05 03 48 1 - -NDV2 CAP SYSTEM SPEAKER R52 C58-4
:D -05 03 48 152 - NOV2 ^^a 8v'Tru m an r n - - - --a . .

, .
t

.

TOTAL QUANTITY THIS ROW 3

:D -05 03 52 N -OlVI THERHOCOUPLE QUADRANT l 05'l NNOO3A *

*g .

TOTAL QUANTITY THIS ROW l -
.

TOTAL QUANTITY THIS ELEVATION
*

:D -06 IO 37 99A- -NDV2 AIR LOCK DRYWELL J BOX M99 AL3JBE
.

B -OG 10 37 -NDV3 AIR LOCK DRYWELL J BOX M99 AL3JBH "

:D -06 10 37 NDV3 \
*

:B -OG 10 37 XD9A- NOV3 AIR LOCK ORYWELL J BOX M99 AL3JBF '

! TOTAL QUANTITY THIS ROW 4 I

:B -06 IO 41 .. . ...,.m avr-J-NDV2 FUEL BLDO SHIELD PLUG M99 AL3PLO . "

At
TOTAL QUANTITY THIS ROW l p

TOTAL QUANTITY THIS ELEVATION n
.

a s
'O -08 00 30 at n''' '^**-NOV2 REclRC PHP A WTR LOW FL B33 NOO4A

,

TOTAL QUANTITY THIS ROW I /
TOTAL QUANTITY THIS ELEVATION

8 -00 03 32 RSI -2 NDVI SOUND PWR PHONE PULL BOX R5l P3KDK - f:D -00 03 32 i NDVI *

8 -08 03 32 22l NOVI -, .B -08 03 32 NDVI SOUND PWR PiloNE PULL BOX R51 P3EEN * *

6 -08 03 32 51 NDVI
B -00 03 32 -1151 -22 NDVI -

*TOTAL QUANTITY THIS ROW 8
TOTAL QUANTI TY Tills ELEVATION *

B -00 06 27 h .n s.DV I PUNP A SL COOL WTR TE B33 NOO3A
t

'

}
TOTAL QUANTITY THIS ROW I I

TOTAL QUANTITY THIS ELEVATION L

_ _ _ _ _ _ _ . . - -_-- _ _ _ _ _ - _ - - . -- . . _ _ _ _ _ _
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jCABLE F 3 RAM "

(UN Nt#1DfR SS-d OS *(UN DEGIN DATE: 12/10/01 REPORT lil ALL CABLES SORTED BY CUILDINO ELEVA
.

'

TODAY'S DATE IS: 'l0/27/82
,

il DO ElEV ROW CABLE NUMBER TO/FROM DESCRIPTION TO/FROH EQUI $ GEN WN. , M.... ...... .... ..........-........... ........................ ............ y,qg,p g,

tB -09 00 17 -CSIC-3 -DIV2 SRH NOTOR HODULE A C51 SOOIA y/g 5 8 Cl(B -09 00 17 -CSIC- -D2V2 SHH HolOR HODULE B C51 SOOlB t J/ ,5jtu -09 00 17 CSIC ( -D4V2 SRH HolOR HODULE D C51 SOOID l
,

jd5 -09 00 17 51 1 -D3V2 SHH HolOR HODULE O C5I SOOlO I(B -09 00 17 301 -DIV2 SRH NOTOR HODULE J CSI SOClJ

(B -09 00 17 -400 NDV3 "" " ^ " - -
CSI SOOIL ih -

.

tB -09 00 17 - C-302 D3V2 SRH NOTOR HOauLE L
,

I- .

^'' '^^'"

'gg
_

~~-

U..(B -09 00 17 400 ADV3 S DULE B
(B -09 00 17 CSI 00 NOV3 SRH NOlOR C5I SOO10tB -09 00 17 -C5IC IDV3 SRH HOTOR CSI SOOID

,

,ta -09 00 17 -C5tC-4 NOV3 SHH ODULE J J *
to -09 00 17 -C51C-40 NDV3 " "" ----""' "

, ,

.

I
TOTAL QUANTITY THIS ROW 12 .

:B -09 00 19 Al -B33A-2104-HDVI PUMP B SL COOL WTR TE B33 NOO3B
.

-
.

TOTAL QUANTITY THIS ROW I
.

tu -09 00 31 51 -NOV2 INDEXING HECH JOO2B CSI JOO2B '*

tB -09 00 31 -NDV2 INDEXING HECH JOO2C CSI JOO2D,

tu -09 00 31 NOV2 PROXINITY SW C51 NOO58 CSI NOO58 -

IB -09 00 31 51 - NDV2 PROXIHITY SW CSI NOO5D CSI NOO50

TOTAL QUANTITY THIS ROW 4
,

TOTAL QUANTITY THIS ELEVATION *

tu -09 02 25 -NOVI SOUNO PWR PHONE JACK R51 J7 7,

tb -09 02 25 1 - NDVI SOUND PWR PHONE JACK RSI J7 9
'

l

TOTAL QUANTITY THIS ROW 2 ~

s

I IB -09 02 29 - . - _ . Z_.I-NOVI SOUND PWR PHONE JACK RSI J7 8 *

/
TOTAL QUANTITY THIS ROW I

,

|' :B -09 02 30 HDVI SOUND PWR PHONE JACK R5I J7 6 1/ f
TOTAL QUANTITY THIS ROW l ,

TOTAL QUANTI TY THIS ELEVATION ,
,

-

:B -09 08 i SIA-2 DIVN IRH DET CHAN E C51 NOO2E /48 M:D -09 08 1 1A D4VN IRH DET CHAN D CSI NOO2D:B -09 08 I - D4VN APRM CH D DET 32-338 C58 Hol2 37:B -09 08 1 - 23t 3VN APRH CH C DET 32-33A CSI Noll 27
,

.:B -09 08 I IB- ilVN APRH CH A DET 32-33C C5I NOl3 05:B -09 08 I A C518-24 2VN APRH CH B DET 32-330 CSI NOl4 IS

TOTAL QUANTITY THIS ROW 6 I

B -09 08 2 N -D2VN IRH DET CHAN F CSI NOO2F
'

.
N
N

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -
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CABLE Pa RAM

UN Nt#11)ER 58-8 03 *

UN BEGIN DATE: 12/10/88 HEPORT lil ALL CADI.ES SORTED BY BUI L DI NG, ELEVs
,

TODAY'S DATE IS: 10/27/82
,

LDG ELEV ROW CABIE Nt#lBER 10/FROH DESCRIPTION TO/FROH EOU M/~87 II/IM e... ...... .... ...................... ........................ ........... 4)pj(..

B -09 08 2 -C51A-2 -D3VN IHH DET CHAN C CSI NOO2C gy .| 0 -09 08 2 CSID- -D4VN APHH Cil D DET 24-33A CSI NOli 36 fB -09 08 2 CSI - -D3VN APHH CH C DET 32-250 CSI NOl2 27 ''

B -09 08 2 : -D2VN APHH CH B DET 32-25A CSI NOll 17
8 -09 08 2 -22t -D2VN APHH CH B DET 24-258 CSI NOI2 I4B -09 08 2 1 - -22t -DIVN APHH CH A DET 24-25A C51 NOll 04 .

j
~

*
H -09 08 2 1 - B-221 -DIVN APRM Cil A DET 24-330 C51 Hol2 05

'

j B -09 08 2 245 -DIVN APHH CH A DET 32-250 CSI NOl4 05- |! B -09 08 2 -D2VN APHH CH B DET 24-33C C5I NOl3 14 ,B -09 08 2 C510 D3VN APRH CH C DET 24-25C C5I NOl3 23
,

D -09 08 2 -C510- -03VN APHH CH C DET 24-33D C51 NOl4 24 * l j' D -09 08 2 -C518-2 D4VN APHH CH D DET 32-25C C51 NOl3 38 -

. .

B -09 08 2 -C518-25 -D4VN APHH CH D DET 24-25D CSI NO14 33
'

TOTAL QUANTITY THIS ROW 14 ~

B -09 08 3 1 -C5tB-22 D4VN APHH Cil D DET 40-33A C51 NOli 39 * *

0 -09 08 3 -C510-2 -D3VN APHH Cll C DET 32-41B CSI NOI2 28
.

t

D -Ou 08 3 C5ID- 4-D2VN APHH CH B DET 32-43A CSI NOli 18
,

B -09 08 3 518 l-D2VH APHH Cll B DET 24-418 CSI NOl2 15
,

'

B -09 08 3 SI l-D2VN APRM Cil B DET 40-25B CSI NOl2 18
0 -09 08 3 1 - -DIVN APHH CH A DET 24-41A CSI NOll 05 -

0 -09 08 3 1 - 22 -plVN APHH Cil A DET 40-25A C5I NOli 08
0 -09 08 3 1 -C -22 -DIVN APHH Cil A DET 40-338 CSI Hol2 08
O -09 08 3 1 -C -24 -DIVN APHH Cil A DET 32-41D C5I Hol4 06
B -09 08 3 - 24t -D2VN APHH Cil u DET 40-33C CSI NOl3 17
8 -09 08 3 4t D3VN APHH Cil C DET 24-41C CSI NOl3 24
B -09 08 3 SID D3VN APHH Cl4 C DET 40-25C C5I NOl3 27
8 -09 08 3 C51D- D3VN APRH Cil C DET 40-33D CSI Hol4 27' B -09 08 3 -CSIB- D4VN APl:H Cil D DET 32-41C C51 NOl3 37
8 -09 08 3 -C518-2 D4VN APHH Cil D DET 24-41D CSI NOl4 34 ~

sB -09 08 3 -C510-25 D4VN april Cil D DET 40-25D CSI NOl4 37j
1

-

TOTAL. QUANTITY THIS ROW 16 /

1 h -09 08 4 -C51A-28 -D3VN SHH DET CllAN C CSI NOOlc
j B -09 08 4 -CSIA- -D4VN 5Hil DET CllAN O CSI NOOlO

fi 3 -09 08 4 -C510 -D4VH APHH Cil D DET 24-17A CSI Noll 35
j B -09 08 4 i S it di -DIVH APHH CH D DE T 40-17A C51 NOli 38 .

i 13 -09 03 4 1 22: -D1VN APHH CH D DET IG-33D C51 NOl2 34
, ,

-

I b -09 08 4 1 - 22; -D1VN APHH Cil D DET 32-17B C51 NOl2 36
0 -09 08 4 1 - s-22: -03VN APRM Cil C DET IG-33A CSI NOll 24'

C -09 08 4 I -t 0-22 -D3VN APHH Cil C DET 32-17A CSI NOli 26
.O -09 08 4 1 - 0-22- -D3VN APRM CH C DET IG-25B CSI NOl2 24 I

*

' h -09 03 4 1 -22 -D2VN APHH Cil D DET 16-25A C5I NOll 14 .

, b -09 Ou 4 l 22 >-D2VN APHH Cil B DET 40-4tB C5I NO12 19
I B -09 08 4 51 i-DIVN APHH CH A DET 40-41 A C51 NOll 09

n -09 08 4 C511 -DIVN APHH Cil A DET 24-17B CSI NOl2 04
h/D -09 08 4 - C 516 -DIVN APHH Cll A DET O-178 CSI Hol2 07,

' u -09 08 4 -C510 - -DivH APRH Cil A DET 16-33C CSI NOl3 02
0 -09 08 4 -C5IB- DIVN APHH CH A DET 32-17C CSI NOl3 04 k

. __
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.

CABLE P JRAM ''

i ttIN NtsM13E R 58-8 03 * *

| 68t4 DEulN DATE: 12/10/01 REPORT lli ALL CABLES SORTED BY BUILDING.ELEVATI '

! TODAY'S DATE IS: 10/27/82 *
,

1

It DO ELEV ROW CABLE Hut 10ER TO/FROM DESCRIPTION TO/FROH EQUIP ggg*y ggg : ,-
*

--
... ...... .... ...................... ........................ ............. .

(8 -09 08 4 -C5tB-2 -DIVN APRM CH A DET 16-25D CSI Hol4 02 #g gf O _

'~
.m

I (f) -09 08 4 -C518- -D2VN APRH Cll B DE T 24-17C C51 taOl3 13
' ' ,

*f'.b -09 08 4 CSIB t -D2VN APRH Cil B DET 40-17C C51 NOl3 16
(B -09 08 4 51 -D2VN APRH Cil B DET 16-33D CSI NOl4 12
JB -09 08 4 -24 -D2VN APRH Cll B DET 32-17D CSI NOl4 14

'

I
:B -09 08 4 - B-24 -D3VN APRH CH C DE T 40-4 t C C5I NOl3 28 *

.

tu -09 OS 4 -249 -03VN APRH CH C DET 24-17D CSI NOl4 23
(B -09 08 4 -D3VN APRM CH C DET 40-170 C5l'NOld 26 '

(11 -09 08 4 -CSID -D4VN APRH CH D DET 16-25C C5I NOl3 33 ,
i ,:B -09 08 4 -C5tB- 04VN APRM Cil D DET 40-41D CSI NOl4 38j

-
. .

TOTAL QUANTITY THIS ROW 20 -

(8 -09 OS 5 - -DIVN SRH DET CHAN A C51 NOOIA *

:15 -09 08 5 -C5 D2VN SitH DET CHAN B CSI NOOlB '

| ;B -09 08 5 - 04VN APRH CH D DET 24-49A CSI NOll 37
(D -09 08 5 18-2 -D4VN APRH CH D DET 40-49A CSI Holl 40 -

**

:B -09 08 5 bin- -D4VN APRM Cll D DET 16-178 CSI NOl2 33
.

i CD -09 08 5 51 ; -D4VN APRH Cl1 D DET 32-498 CSI NOl2 38
.i (n -09 08 5 1 22 D4VN APRf1 Cil D DET 48-33B CSI NO12 40

,

'
(3 -09 08 5 1 - -22 D3VN APRM CH C DET 16-17A C5I NOli 23
(0 -09 08 5 1 D3VN APRM CH C DET 32-49A CSI NOli 28 *

(H -09 08 5 I SI 4 D3VN APitH CH C DET 48-33A CSI NOll 30
IB -09 08 5 1 -C5 . 03VN APRH Cil C DET 16-41B CSI NOl2 25
(B -09 08 5 -C - 03VN APRM Cil C DET 48-25B CSI NOI2 31
:D -09 08 5 lu-2 03VN APRH CH C DET 48-418 C51 NOl2 32
tu -09 08 5 51D- 02Vta APRH CH B DET 16-41A CSI NOll 15
(D -09 08 5 D2Vta APitM CH B DET 48-25A CSI NOli 21
:D -09 08 5 - 22G D2VN APRM CH B DET 48-41A C5I NOli 22
43 -09 08 5 l -C -22 DIVN APRM CH A DET 24-490 C58 NOl2 06I (B -09 08 5 D I Vil APRH CH A DET 40-49B CSI NOl2 09 *

s(B -09 08 5 DIVH APitH CH A DET 16-17C CGI NOl3 Ol *

j fit -09 08 5 C5I 444 DIVN APRM Cil A DET 32-49C CSI NOI3 06
,

' tu -09 08 5 I -c 4 DIVN APRM Cll A DET 48-33C CSI NOl3 08 /
(D -09 08 5 10- DIVH APitM CH A DET 16-41D CSI NOl4 03

. <D -09 08 5 CSIB D I Vta APitti CH A DET 48-250 C51 NOl4 09
{ (B -09 08 5 -CSI . ! DIVN APRM Cil A DET 48-4l0 CSI NOl4 10

7
.:D -09 08 5 -246 D2VN APRM Cll B DET 24-49C CSI NOI3 15< *

i <B -09 08 5 lu-2 D2VN APRM Cl4 8 DET 40-49C C51 NOI3 18 *

.,cti -09 03 5 D2VN APRH CH B DET 16-l?D CGI NOl4 II
,

-

(n -09 08 5 - 2:17 D2VN APRt1 CH B DET 32-49D CSI NOl4 16
:D -09 08 5 247 D2VH APRM CH B DET 48-330 CSI NOl4 to

; cu -09 08 5 SID D3Vtd APRM CH C DET 24-490 C51 NO14 25
) tu -09 08 5 -C510- D3VN APRM CH C DET 40-49D CSI NOl4 28 *

fB -09 08 5 1 -C5I D 4Vf 4 APltH CH D DET 16-41C C51 NOl3 34 Q' *
tu -09 08 5 - -25 -D4VN APRH CH D DET 48-2LC CSI NOl3 40, '

:D -09 08 5 5 -D4VN APRM CH D DET 48-41C C51 hol3 41 y
TOTAL QUANTITY THIS ROW 34

:D -09 08 6 Al -C51A-2OO7-D2VN BRM DET CHAN 8 C5I NOO2B .

,
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"
CADLE prs . TAM

i IN t4UHDER 58-8 03 *
* *

IN DEGli DATE: 12/10/88 REPORT lli ALL CABLES SORTED BY BullDING ELEVAT14
TODAY*G DATE IS: 10/27/82 * -

| .D0 El.EV ROW CABLE HisHUER TO/FROM DESCRIPTION TO/FRON EDUIP $/)f6
d?t/A % *

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

n -09 08 6 1 -C51A -D3VN BRM DET CHAN O CSI NOO2O /gj ~ }/gey 7
,

.

6 -09 08 6 I -C5 -D4VN APRM Cil D DET 08-33A C5I NOll 33 7.
6 -09 08 6 I - -22 -D4VN .APHH Cil D DET 16-498 COI Nol2 35 i

n -09 08 6 10-22 -D4VN APHH CH D DET 48-17B C5I NOl2 39 [ I
6 -09 08 6 C518-2 -D4VN APRH Cil D DET 48-498 C5I NOl2 41 h'n -09 08 6 I -CSIB- u: -D4VN APHH CH D DET 16-09C CSI NOl3 32 - -

i

n -09 08 6 8 -C51 223 -D3VN APHH Cil C DET 88-49A CSI Noll 25
6 -09 08 6 l -C" -224 D3VN APRH CH C DE T 48- 17A CSI NOll 29
6 -09 08 6 I - 10-22 -D3VN APRH Cll C DET 48-49A C51 NOli 31 . .
t -09 08 6 I SID- -03VN APRH Cil C DET 16-098 CSI NOl2 23

|i -09 08 6 8 -CSI . -03VN APRH CN C DET 32-098 CSI NOI2 26 *
- *

i -09 08 6 I -C -22: -D3VN APHH Cil C DET 08-25C C51 NOl3 20 *

6 -09 08 6 10-2 -D3VN APHH CH C DET 08-41C C5I NOl3 21
6 -09 OS 6 C518- -D2VN april CH B DET 16-09A CSI NOli 13

i 6 -09 08 6 -C5I s-D2VN APHH Cil B DET 32-09A C5I,NOlt 16
,

i -09 08 6 1 -C -2? .-D2VN APHH Cil B DET 08-25B CSI NOl2 II ,
6 -09 08 6 I 1B-22 -D2VN APRM Cil B DET 08-418 CSI NOl2 12 .

,

-09 00 6 i LID- 6-D2VN APRH Cil B DET 24-098 C51 NOl2 13.

i -09 08 6 I -C51 1-D2VN APHH Cll B DET 40-090 CSI NOI2 17 . .

6 -09 08 6 1 - 22 -OlVN APHH CN A DET 08-25a CSI NOll 01
6 -09 08 6 1D-22 -DIVN APHH Cil A DET 08-41A C58 NOll 02

,
6 -09 08 6 C510-2 -DIVN APRM Cil A DET 24-09A C51 NOll 03
6 -09 08 6 -C58 -DIVH APHil Cil A DET 40-09A CSI NOll 07
6 -09 08 G I -C 22 -DIVN APHil CN A DET 08-338 CSI NOl2 O2
6 -09 OS 6 10-244 D. IVN APRH Cll A DET 16-49C CSI NOl3 03
i -OJ 08 6 CblD-24 -DIVN APHH Cll A DET 48-l?C CSI NOI3 07

-09 00 6 I -C5ID- -DIVH APHH Cil A DET 48-49C CSI NOl3 09.

. -09 08 G I -CSI -OlVN APRH Cil A DET 16-090 C5I NOl4 01
-09 08 6 1 - 24' - O l Vta APHH Cil A DET 32-09D C51 NO14 04.

-09 08 6 ;51D-23 -D2VN APHH Cil B DET 08-33C C51 NOI3 11.

-09 08 G -CSID- -D2Vil APitti Cil D DET 16-490 C51 flO l 4 13 i

.
.

. -09 08 6 Al -C51 -D2VN APHil CN B DET 48-170 COI NOl4 17 .

-09 08 G Al -C - -D2VN APHil Cil B DET 48-49D CSI NOl4 19.

i -09 08 6 Al 10-2 -03VN APf:H Cil C DET 24-09C CSI NOl3 22 .

*
*

. -09 08 6 -C51D-2 -D3VN APHH CN C DE T 40-09C C51 NOl3 26 I

. -09 00 6 1 -C5 -D3VN APHH Cll C DET 08-33D C51 NOl4 21
6 -09 08 6 Al -C -D4VN APHtt Cil D DET 32-09C C5I NOl3 35 /. -09 08 6 18-26 D4VN APHil Cil D DET 08-25D C51 11014 30

-09 00 6 -CblD-2 D4Vta APHil Cil D DET 00-41D CSI NOl4 31
~

*.

.
-09 08 6 1 -C5ID 04VN APHH Cil D DET 24-090 C5I NOl4 32 I

,
'

|

f-09 08 6 D4VN APHH CN D DET 40-09D CSI NOl4 36 '

I

TOTAL QUANTITY THIS ROW 42

-09 08 7 Al -CilA-2029-DIVI CHAN B POS IrlD PRODE BI3 0124 *.

_no no _
m - m - - ,nin nivt C6an" ^ -- ' ' - ^^ _ . -

09 7 Al -C A-2043-f CilAN B IND P E BI3
r-O' 8 7 Al llA-204- IVI CilAN POS Il40 ODE *Bl j9 00 7 -CllA-2 -DIVI cit D POS I HOBE

-09 08 7 I -CllA- 4G-DlVI N D POS PROBE 3 Di 7 }/,

s f
-09 08 Al -Cll 2047-OlVI ilAN B POS IND PROBE B13 D12 N

.
_ _ . - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - - - _ _
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_ , ~ s -s

CABLE PR LAM
IN NUMDE R 58-8 OS *

*

AH DEGile DATE: 12/10/81 REPORT lil ALL CABLES SORTED BY BUILDING,ELEVATie
TODAY'S DATE IS: 10/27/82 ,

. . . . .- .. .. - ---- ..... .. . . .... . */ e

-09 08 7 Al -CllA-2478-D2VI CHAN B POS IND PROBE B13 D
-09 08 7 Al -CllA-2479-D2VI CilAN B POS IND PROBE B13 24

,
.

.09 08 7 Al -C l l A-2180-D2VI CllAN B POS IND PROBE Bf 124i .

9 00 7 Al -CllA-2488-D2VI CllAN B POS IND PROBE Dl24.

i f*-( OS 7 Al -CllA-2482-D2VI CilAN B POS IND PRODE 13 D124 P _

*

.

|-09 7 Al -CllA-2483-D2VI CilAN B POS IND PROBE Bl3 D124 -

-09 0 7 Al -CllA-2484-D2VI CilAta B POS IND PROBE Bl3 DB24
-09 08 7 Al -CllA-2485-D2VI CilAN B POS IND PROI Bl3 D124

} (I-09 08 Al -CIIA-248G-D2VI CilAN B POS IND Pf Bl3 D124 .
-00 08 Al -CllA-2487-D2VI CHAN B POS IND DE Bl3 0124 | j

.

-09 08 7 1 -CllA-2488-D2VI CilAN O POS IN ROBE Bl3 DI24 I
*

-09 08 7 -CllA-2489-D2VI CHAN B POS ) PROBE Cl3 Dl24 |
*

-09 08 7 Al llA-2190-D2VI CHAN B PO ND PROBE Bl3 0124
-09 08 7 Al - -2491-D2VI CllAN B IND PROBE Bl3 D124 -

*

-09 08 7 Al -Cll '492-D2VI CilAN 03 IND PROBE BI3 0124 ,

-09 08 7 Al -CllA- 1-D2VI CllA POS IND PROBE Bl3 D124 f,| -09 08 7 Al -CllA-24 2VI C 4 B POS IND PROBE B13 D124 ,

j! -09 08 7 Al -CllA-2495- iAN B POS lilD PRODE Bl3 0124 | d
.

*

-09 08 7 Al -CllA-249G-D2 CilAN B POS IND PRODE Bl3 D124 h-09 OS 7 Al -CllA-2197-D2VI CilAN B POS IND PROBE Bl3 DI24 V |

.,

-09 08 7 Al -CllA-2498-D2V AN B POS IND PROBE B13 D124 .|-09 08 7 Al -CllA-2499- I Cl POS IND PRODE Bl3 D124 *

-09 08 7 Al -CllA-250 2VI CilAN S IND PRODE B13 DB24 h !
-09 08 7 Al -C l l A -2' l-D2VI CilAN B ND PROBE B13 0124-09 08 7 t. I -C11 JO2-D2VI CilAN B POS PRODE Bl3 D124 j-09 03 7 Al -C -2503-D2VI CllAN B POS IN BE BI3 D124 P-09 00 7 Al - IA-2504-D2VI CHAN D POS IND P Bl3 D124
-09 08 7 A -CllA-2506-D2VI CilAN B POS IND PROD Bl3 D124 |.-09 08 7 | -CllA-2SOG-D2VI CilAN O POS IND PROBE Bl3 Dl24 |-09 08 Al -CllA-2507-D2VI CilAN D POS IND PROBE 13 D124
-09 OS 7 Al -CllA-2500-D2VI CilAN 8 POS IND PROBE 3 0124 f

, ) ,

-09 08 7 Al -CllA-2509-D2VI CHAN B POS IND PRODE B D124 {
*

-09 7 Al -CllA-2510-D2VI CilAta B POS IND PRODE DI 124
,

)-O 08 7 Al -CllA-2bil-D2VI CilAN'B POS IND PROBE B13 24

||
/9 08 7 Al -CllA-2512-D2VI CilAN D POS IND PRODE Bl3 D '4

{-09 OS 7 Al -CllA-25l3-D2VI CilAN O POS IND PROBE B13 D 4

/ k }-09 08 7 Al -CllA-2514-D2VI CilAN D POS IND PROBE Bl3 DI '

(|
-09 08 7 Al -CllA-2515-D2VI CilAN D POS IND PROBE Bl3 DI
-09 OS 7 Al -CllA-2SIG-D2VI CilAN D POS IND PROBE Bl3 Dl2 1

I.-09 OS 7 Al -CllA-2587-D2VI CllAN B POS IND PRODE B l 3 01 2-
f )

,
-

'7 kJ -P''^ '- ' " ' *
_ E :: . . _ E

__

{ d
- "'' ^*

-Ou vo 7 C51A-? DIVN IRt1 DET CilAN A CSI NOO2A
)/j37C$'

-

j (. j-09 08 7 I blA- D4VN IRH DET CHAN H CSI NOO2H ,

P--09 08 7 I -D4VN APRM Cet D DET 08-17A C51 Noll 32 /
,

-09 08 7 -C -D4VN APRM Cil D DET 08-49A CSI NOll 34 *

-09 00 7 -C -D4VN APRM Cil D DET 56-33A CSI NOll 41.

;-09 08 7 - 1-03VN APRM Cil C DET 32-578 CSI NOI2 29-09 08 7 510- 3-03VN APRM CH C DET 48-098 CSI NO12 30-09 OS 7 / CSIB- -D2VN APRM CH B DET 32-57A CSI NOli 19 g

-09 08 7 -C518-2 -D2VN APRM CH B DET 48-09A C51 NOll 20
'

k
-09 08 7 -C518-2 -D2Vil APRM CH B DET 24-578 C51 NOl2 16

-

__. _ _ _ - - _ _ -



'- r 3 a- - I e L ,
, , -'% %-

CADLE P. JRAM
'

:tste tatst10ER 58-0 03 *
-

: lite DEOIN DATC: 12/10/81 REPORT lil ALL CADLES SORTED BY BulLDING.ELEVA1
,

TODAY'S DATE IS: 10/27/02 i

il DO El.EV ROW CABL E tit 8HDER TO/FROH DESCRIPTION TO/FROH EQUIF $4 YON N *8 *
... ...... .... ...................... ........................ .............

_ fb4//~. .

D -09 08 7 -C510-22' -D2VN APRH CH B DET 40-578 CSI NOl2 20 )hCS G3(3 ,D -09 08 7 I Cold-22 DIVN APRH Cil A DET 24-57A CSI NOll 06
,

D -09 08 7 I .510-2' $ -DIVH APHH Cil A DET 40-57A CSI NOll 10 q t. ,

w,D -09 08 7 l '518-2 0 -DIVN APRH CH A DET 50-25A CSI NOlt 11
}0 -09 08 7 I - ID- "O DIVN APHH CH A DET 56-41A CSI NOll 12 _ |B -09 08 7 I -( 10- 20 DIVH april Cil A DET 08-17B CSI 14012 01 ,

- -

%D -09 08 7 I -C 10- :20 -DIVH APRH Cil A DET 08-498 CSI Nol2 03 )B -09 08 7 1 -Ct D J4c -DIVH APRM CH A DET 56-338 CSI NOl2 10
0 -09 08 7 -C5 240 -DIVH APRH Cil A DET 32-570 C5I NOl4 07

'
.

D -09 08 7 -C5 -24: -DIVN APRM Cil A DET 48-090 CSI NOl4 08
.

D -09 08 7 -C51 -24f -D2VN APRH Cil B DET 56-250 COI NOl2 21 *
- *

b -09 08 7 -C5 -241 -D2VN APRH CH B DET 56-4tB C5I NOI2 22 *

D -09 08 7 -C5 244 -D2VN APRH CH B DET 08-17C CSI NOl3 100 -09 08 7 -C. I 24t -D2VN APRH Cil D DET 08-49C CSI NOI3 12D -09 08 7 -Cf D 2 (, -D2VN APRH Cil B DET 58-33C CSI NOl3 19
,

0 -09 08 7 -C ID ?41 -D3VN, APRM Cil C DET 24-57C CSI NOl3 25
D -09 08 7 -f ID Nlt -D3VN APRH Cil C DET 40-57C CSI Hol3 29 *

,
,

8 -09 06 7 - ilD- -11 -D3VN APRH CH C DET 56-25C CSI NOI3 30
.

0 -09 06 7 | - SID- -19 -DJVH APRM Cil C DET 50-4lc CSI F4013 31D -09 08 7 i ;510- 19 D3VN APRH Cll C DET 08-170 CSI NOl4 20
.,

' D -09 08 7 i C510% 9 D3VN APRM CH C DET 08-490 CSI NOl4 22B -09 08 7 I - CS I D - T. O D3VN APRM Cil C DET 56-33D C5I NOl4 29
*

O -09 08 7 -C510-2 1 D4VN APRM CH D DET 32-07C C5I NOl3 380 -09 OS 7 - C510 - 2: D4VN APRM Cll D DET 48-00C CSI NOl3 39D -09 08 7 -C5tB-2: -D4VN APHH CH D DET 24-570 CSI NO14 35
'

0 -09 08 7 1 -C518-2b -D4VN APRH CH D DET 40-570 CSI NOl4 398 -09 08 7 I -C510-25- -D4VN APRM Cil D DET 50-41D CSI NOl4 41 jD -09 08 7 I -C510-25: -D4VN APRM D DET POS 56-41D CSI NOI4

TOTAL QUANTITY Tills ROW 392
TOTAL QUANTITY THIS ELEVATION 530

~

%

D -10 00 27 -D31A-20 -ilDV I VALVE POS SWI TCll D33 F000A [YO
'

(

b -lO 00 27 -833A-2 t3DV I 6 ??C F C C 0f. 1 # 1

6 -lo 00 27 -D33A- tIDV I val.VE POS SWITCil D33 FOGOD I
D -10 00 27 33 i PIDV I = ' " ~ - aan-+*Aeh
D -10 00 27 211 NDVI ~^ ~ :: ^^- "7 , "'*"'""** - /u -10 00 27 - -212 NDVI PO N B** ****" j

D -10 00 27 - -313 tlDV2 VAL ITCH -888=PeeeA
.

*

D -10 00 27 313 NOV2 val TCil N I

.
'

i D -1O 00 27 033 FIDV2 PO -tr33 f*0009- 10 -1O 00 27 -033A- tlDV2 ,_ ._ ,. w wr y _ rb r uGOL - |

i

TOTAL QUANTITY THIS ROW 10 j
TOTAL QUANTI TY THIS ELEVATION 10 }

'

f
' D -11 00 17 -CSIC -03V2 SRM NOTOR HODULE C C51 SOOlc

JB -11 00 17 s-DIV2 SRtl NOTOR MODULE E C51 SOOlE
D -11 00 17 -30 -D2V2 SRH HOTOR HODULE F C51 SOOlF ; sjf ]r

,

D -11 00 17 | -D4V2 SRM HOTOR HODULE H CSI SOOllt j lf VD -11 00 17 -C5IC -D2V2 SRH NOTOR HODULE K CSI SOOIK i

I
!
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-

CABLE Pros .AM
8 NUNufR 50-8 08 '

*
,

i HEGIto DATE: 12/IO/8i REPORT Ii1 ALL CABl.ES SORTED BY BUILDINO.ELEVA1
TODAY'S DATE IS: 10/27/82 *

h C|d bh g!' , $/7
30 ELEV R0W CABLE NUMBER T0/FROM DESCRIPTION T0/FROM EOulf
.. ...... .... ...................... ........................ .............

(,/ l -

TOTAL QUANTI TY THIS ff0W I D
-13 00 9 N NDV2 CRD MAINT RM BRE AIR PSL P65 NNOO2

* '

TOTAL QUANTITY THIS ROW I I
' -

TOTAL QUANTITY THIS ELEVATION (. ;

-13 03 19 -833A-20 -NOVI PUMP A SUCTION VLV B33 F023A - -

-13 03 19 333# -NOV2
~

2T^ ~2-^.".n _. . . - .

-13 03 19 X -NDV2 ^ ^ ~ 0 2 ? "_
,

* *_ ~ , . _ . ..

-13 03 19 -1 -JO -NDV2 J ^^^ ,

" " " ^ " " " ' ^ " ' ' - "- - -_ ^ i.. -. . _ . .__ -

-13 03 19 - 31 -NOV2 ~^^^^-
-13 03 19 -NDV3 %

.

"

-13 03 19 -E31Y -NOVI LEAK-OFF DET LIN SOL VAL E31 NOl6BI
-13 03 19 -E31Y- NOV2 LEAK-OFF DET LIN SCL VAL E31 FOO5BI '

.
.

.

TOTAL QUANTITY THIS ROW 8
TOTAL OllANTITY THIS ELEVATION t 3,-

' '.

-14 00 9 -RSI -2 -NDVI SollND PWR PHONE JACK R51 J45 2 f .<-14 00 9 R51 - -NDVI -__ . - . . . ~ . - ..._.
~"

'h:- - A
-14 00 9 1 51 - tIDV I SOUND PWR Phot 4E JACK RSI J45 3 *

'i

-14 00 9 I -22 -NDVI SOUNL PWR Pil0NE JACK
__. - -t k

-14 00 9 I -ilDV I l~ ..v.._ - . . _ . .

R5l J45 4
-14 00 9 1 -i -22 -NOVI ===="5ffffMtp . -.. - .:: "r 4.. _n
-14 00 9 I -22 -NOVI SOUND .'WR Phot 4E JACK RSI J45 5
-14 00 9 22 NOVl SN m ' ' " " ' ' " "'

-14 OD 9 RSI NDVI SOUND PWR_PilONE JACK ROI J45 6
-14 00 9 -itS I - NDVI

~ *^~ ~ ^

-14 D0 0 -il51 -2 NDVI SOUND PWil PiloNE JACK RSI J45 7 '

'

TOTAL QUANTITY THIS ROW 11 j
-14 00 1O I -ilDV I SOUND PWR PHONE PULL BOX R5l P3EKF
-11 00 10 I . -NOVI SOUND PWR PHONE JACK RSI J8 8 .

-14 00 10 -NDVI SOUND PWR PHONE PULL BOX R5I P3EKF /*

-14 00 10 R51 - -NDVI SOUND PWR Pil0NE JACK RSI J8 6

TOTAL QUANTITY THIS ROW 4
'

-14 00 17 51 -' -NOVI SOUND PWR PHONE PULL BOX R51 P3 EKE
-14 00 17 I - -NOVI SOutsO PWR PilONE PULL BOX R51 P3 EKE

TOTAL QUAHilTY THIS ROW 2
*

-

-14 00 to -NOVl LEAK-OFF DET LIN SOL VAL E31 NOl687 |

TOTAL QUANTITY THIS ROW I

-14 00 2 6 -_A ' ____ taDV I SOUND PWR PHONE JACK Rol J45 1
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CABLE PRL. ORAM
8f4 NLO10Eli 58-8 08

,' ,

-

.eN DEGIN DATE: 12/10/81 REPORT lil ALL CABLES SORTED BY BUILDING,ELEVAT.
. .

TODAY'S DATE IS: 10/27/82 ' g ggfg
.D0 ELEV ROW CABLE Nte1BER TO/FRON DESCRIPTION T0/FROM EQUIP .h tOMf[/ /hff... ...... .... ...................... ...........__........... --...........

TOTAL QUANTITY THIS ROW I .

* ' /Vo hb3 -14 00 30 . -NDVI LEAK-OFF DET LIN SOL VAL E31 NOl683
3 -14 00 30 -NDV2 LEAK-OFF DET LIN SOL VAL E3l FOO583 -

.
I

.

-
|

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 21

* .

3 -15 00 20 ' -NOVI LEAK-OFF DET LIN SOL VAL E31 NOl6B2
3 -15 00 20 - -NOV2 LEAK-OFF DET LlH SOL VAL E31 FOO582

,
* *

kh ,
TOTAL QUANTITY THIS ROW 2

TOTAL QUANTITY THIS ELEVATION 2 *
.

5 -15 04 21 w md-NOV2 RECIRC PHP A STO H/L FL B33 NOO7A y .
.

VTOTAL QUANTITY THES ROW l

i 3 -15 04 28 '' " '--*""-NOV2 REclRC PHP B HI SEAL LKO B33 NOO2B
,

TOTAL QUANTITY THIS ROW 1 |

5 -15 04 29 -NOV2 RECIRC PHP A HI SEAL LKO B33 NOO2A
1 -15 04 29 6 -NOV2 RECIRC PHP B STO H/L FL B33 NOO78 -

'

sTOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 4

'
3 -lG 00 32 N -ALVI T-C.DRYWELL E31 NOl7A . -

s

TOTAL QUANTITY THIS ROW l

TOTAL QUANTITY THIS ELEVATION 1 j
5 -lG OS 23 enemmeeenmuseum-NOVI LEAK-OFF DET LIN SOL VAL E31 NOl688
1 -16 08 23 6 -NDV2 LEAK-OFF DET LIN SOL VAL E38 FOO5B8 f

,

* I.

TOTAL QUANTITY THIS ROW 2:

j TOTAL QUANTITY THIS ELEVATION 2
.

** *

' O

1 -17 OG 21 -, uv... --... NDVI RECIR PHP TEMP B33 NO28A'
3 -I7 06 21 9FPungIWWMnWWWD- NDV I OOZ lZ 19!1 -17 OG 21 M HDVI - novin ... n - , - ::: bi- ^^Z^f .

1

j TOTAL QUANTITY THIS ROW 3
. |

*
,

3 -17 06 22 N -NOVI RECIR Pt1P B SUCTION TEMP B33 NO288
. |1 -17 OG 22 '' "''' " '' NDVI N | \/

'

) -17 OG 22 JdumuteedundWatub HDVl | M J
'

s

_ _ _ _ _ _ _ _ _ _



._ _ ___ __

/ I [ // -- .
_. _ s -

*

CABLE P... DRAM
RUN P40totit tio - 8 08 ' **

; RtsN BEGIN DATE: 12/10/81 REPORT lli ALL CABLES SORTED BY I4UILDINO.ELEVATI
-

TODAY'S DATE IS: 10/27/82 * '

3L OG ELEV ROW CABLE.NUHBER TO/FRON DESCRIPTION TO/FROH EOulP <:-' [~ 1 O ! -
_Wp ::.

7 y
.... ...... .... .........._........... _....__ __.-....._____.. .__..........

7< 01 .

TOTAL QUANTITY THIS ROW 3 .'4

| 1B -17 OG 23 m m A2VI FLOW TRANSHITTER E31 NO21 N

- Q 330 G l4TOTAL QUANTITY THIS ROW l - -

48 -17 OG 24 fppunenedhhmesse-NOV I T-C-3/PUNP SUC TEMP-B B33 NO23B Q! (B -17 OG 24 N NOVI G33:Meese 7 -

N I<D -17 06 24 6 -HDVI - - - ^' ' ' " ' " " ^ ' ' *

f.,
,

TOTAL QUANTITY THIS ROW 3
*

TOTAL QUANTITY THIS ELEVATION 10
,

to -18 00 17 N NDVI SOUND PWR PilONE JACK R51' J8 3
' .

; (B -18 00 17 N NDVI SOUND PWR PilONE JACK R51 J8 3
. .10 -18 00 17 6 HDVI SOUND PWR PHONE JACK R51 J8 4 '

-

10 -18 00 17 - ^^ a m -NDVI SOUND PWR PilONE JACK R5I J8 4
Y .

TOTAL QUANTITY THIS ROW 4

18 -18 00 22 ' ' ' v . , n s.a, NDV2 LEAK-OFF DET LIN SOL VAL E31 FOO5B7'' ~

(
TOTAL QUANTITY THIS HOW l

I* 3

TOTAL QUANTITY THIS ELEVATION 5 .5

fi to -18 05 23 - -NOVI RTD-2/PUNP SUC TEMP-A B33 NO23A 1

o
(B -18 05 23 ' ' ' "'' '^ * NDVI Ni

to -18 05 23 M NDVI - N

. -

TOTAL QUANTITY THIS ROW 3 \; '
'

TOTAL QUANTITY THIS ELEVATION 3 !. .

(B -18 OG 20 -NOVI TEMP ELEMENT P42 NNOlt ' #'

.

TOTAL QUANTITY THIS ROW I

(B - 18 ts6 2l af m 2 e NDV2 CRW REClRC VALVE P55 FFO23
'

t
to -18 OG 21 -NOV2 h J55 TT045- **

|
.

(B -18 OG 21 N t4DV2 N '
'

(0 -18 06 21 A'. __ " ENOV3 mew- m. u i n u - ,1; rruc5'

; TOTAL QUANTITY THIS ROW 4 |.

TOTAL QUANTITY THIS ELEVATION 5
.

<B -19 00 23 6 -NOV1 RWCU RECIRC SUCT THROTTL 033 FIO2
(B -19 00 23 A1 Cn N -NDV2 E; .iu;-
(B -19 OO 23 ai.. M NOV3 _' 'C' "ET^^^ ' ' ' ^ ' '' "a m W . s e;

I TOTAL QUANTITY THIS ROW 3

_ _ _ - -- _ o - - - - - - - - - - - --- -



'l ) ( ffe m
., e -. % )-

CABLE PRooRAM ,
opt tit #1 DER 58-0 08
UN BEGIN DATE: 12/10/88 REPCHT 111 ALL CABLES SORTED BY BUILDitlO.ELEVATis

TODAY*$ DATE IS: 10/27/82

100 ELEV ROW CABLE Niit10ER TO/FROM DESCRIPTION TO/FROM EQUIP NO '
2/Q/)f }Off... ...... .... ...................... ........................ .............

8 -19 00 29 " ""^^ "--"'NDV2 RECIRC PHP B WTR LOW FL B33 NOO4B -

TOTAL QUANTITY THIS ROW I
TOTAL QUANTITY THiS ELEVATION 4

D -19 03 25 4WUummeeemmetesP-NDVI RWCU RECIRC LOOP B SsCT 033 FIOS
.

B -19 03 25 "" ^"" ^^'^ NDV2,

B -19 03 25 J ' '^'' NOV3 " ^

-- ^"^ ' " - - - . li^ ""^C
^^^^

-- w
,

TOTAL QUANTITY THIS ROW 3 .

TOTAL QUANTITY THIS ELEVATION 3 * *

,

B -19 06 26 A M -NOVI RWCU RECIRC LOOP A SUCT 033 FlOO,

3 -19 06 26 ^^""-NDV2 '' ^ 0 ." ; 00
-' ^^^- ,

' .d -19 06 26 A' NOV3 _ ..-u nw.~ . - _ . _ _ _ . . - -

TOTAL QUANTITY THIS ROW 3 -

.I ITOTAL QUANTITY THIS ELEVATION 3 s

' ''' ' NOV2 DW EQUIP DRN SutlP LEVEL P55 NNO28 [ .S -21 00 18
. .

TOTAL QUANTITY THIS ROW. 1
-

3 -2: 00 21 6 2VI FLOW XHTR DRYWELL SUHP E31 NNOO7 .5'b C! O O
P56 NHO23 MO3 -?1 00 21 ademmmedneeshudhhten-t40V2

.DWFLDkAINSUMPLVLSW-v -so y g.vi ow n. mcm wn- ese umi s o h L.O CA - (A **0c'*
TOTAL QUANTITY THIS ROW 2

kd '

O3 -21 00 22 - ,- - NDV2 LVL SW P56 NN055
1 . -

TOTAL QUANTITY THIS ROW l '
,

TOTAL QUANTITY THIS ELEVATION 4
~

-

3 -22 00 22 ^'
-

_ C -NDVI LEAK-OFF DET LIN SOL VAL E31 NOl6F2
3 -22 00 22 "' "''" " - NDV2 LEAK-OFF DET LIN. SOL VAL E31 FOO5F2

TOTAL QUANTITY THIS ROW 2 /
TOTAL QUAHilTY THIS ELEVATION 2

~* .

3 -22 05 25 senmun'EmPPPuteep-FIDVI LEAK-OFF DET LIN SOL VAL E3I NOlGF4
,

3 -22 05 25 6 t1DV I LEAK-OFF DET LlH SOL VAL E31 NOl6F5
3 -22 05 25 AdunumWW9'Puesee> NDV2 LEAK-OFF DET LIN SOL VAL E31 FOO5F4
3 -22 05 25 eedsammessemucees-NDV2 LEAK-OFF DET LIN SOL VAL E31 FOO5F5

*
TOTAL QUANTITY THIS ROW 4

TOTAL QUANTITY THIS ELEVATION 4,

3 -23 07 19 6 HDVI DW EQUIP DRN SUMP LEVEL P55 NNO43 .

|

TOTAL QUANTITY THIS ROW l |

.



'| I'

(A m
.r - %. %

'

-

CABLE P JRAN *

RisN NisHOLH b8-8 03 .
* -

4tsN DEGIN DATE: 12/10/81 REPORT lil ALL CABLES SORTED BY BUILDING ELEVATI
TODAY'S DATE IS: 10/27/02

.. . . . ..... . . ----- - . ____ . Mhh ~ N
/ W/o f/CO

,b%18 -23 07 20 N NOVI DW EQUIP DRN SUNP TEMP P55 NNO27 g

TOTAL QUANTITY THIS ROW l
|TOTAL QUANTITY THIS ELEVATION 2 -

~

to -27 00 19 ^8-- """ -- hDV3 DW EQUIP DRN SUHP PUNP P55 CCol8A , '.
*

_-

TOTAL QUANTITY THIS ROW , t .|
CONT EQUI P DRN SUHP ' PUNP P__55....C.C..o. l. s ,

, .
'.

18 -27 00 21 . ' . --r,-NDV3 2B. . --

,

TOTAL QUANTITY THIS ROW l
-

Y
*B -27 00 23 N A2VI PRCAMP E31 NO21 1 -

(B -27 00 23 A2V1 "- 'N
.

*TOTAL QUANTITY THIS ROW 2 *

TOTAL QUANTITY THIS ELEVATION 4
.

.

~

18 -32 00 22 epopumme'WouumWWD-NDV3 PED FL DRAIN SUHP PUNP ,,P_E6_CCO2] A . @' '

18 -32 00 22 '^ " NDV3 PED FL DRAIN SUHP PUNP P5G QO2]R, f
'' "' '

TOTAL QUANTITY THIS ROW 2

16 -32 00- 24 -' ' ' '' " -etDV3- DW FL DRAlH SUNP PUNP ' ,_,f56 CCo l 5A,, -
-

tB -32 00 24 -'' """^'HDV3 DW FL DRAIN SUNP PUNP , P56 C00 | 68_," ' ' ' '

"

TOTAL QUANTITY THIS ROW 2

<B -32 00 65 enheummenesammeens-NDVI . SEISHIC SWITCH X99 002
<B -32 00 G5 NOV2 RESP SPEC NORZ N/S REC M99 OO4 API * *

i
48 -32 00 G5 N NOV2 RESP SPEC VERT RECORDE1 X99 OO4AP2
(B -33 00 65 emuMemessessedamment4dyNOV2 RESP SPEC HORZ E/W REC. X93 OO4AP3

*

**
TOTAL QUANTITY THIS ROW 4

TOTAL QUANTITY THIS ELEVATION 8

!<B +00 00 21 N NOVI BOTTON NEAD DRAIN VLV G33 FlOl
<B +00 00 28 N NOV2 - , u,. . . < . . . . - . - . - .4484 '#$*4- , .
(B +00 00 2| A9mmmecesummamaea, NOV3 , 0;; .;M" " ' " " ' ' ' " ' ' ' -

-

TOTAL QUANTITY THIS ROW 3
,
t

<B enO 00 4G -NDVI DRIVE HECH JOOlB PWR C51 JOOIB ,-
<B *GO 00 _ 4G NOVI DRIVE HECHANISAH-JOOID CSI JOOID

3
<B +00 00 46 ^* - NOV2 -

200;O -
"'

-

<B +00 00 46 X h NDV2 h .m "' '. . . _ ~ . - , , - . . . . w o u i, 02:0 I
(B +00 00 46 6 NDV3 C=* f r: ?-n a g x
(B +00 00 46 h NDV3 N ' ^ ^ ' D_ n

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



_ _ _

f ._
o ' ~ f- .s gm

.

Risti NUMBER 58-0 CABLE PROGRAN .
.

08RON BEGits DATE: 12/10/81
EPORT lli ALL CABLES SORTED BY Bull DItsO.E(AVA

_

--
'

TODAY'S DATE IS: 10/27/82
-ht DO ELEV ROW CA9LE NUNDER T0/FRON DESCRIPiloN T0/FRON EQUI 6ANI[ ' N

a

.... ...... .... ...................... *... ....__....__...___..
$4 ........... .

.

TOTAL QUANTITY THIS ROW 6
RB +00 00 60 n. ._ NOVI

RWCU NON-REO HT EXCH FLW P42 NNOIS
, $ ~

A.J D .
TOTAL QUANTITY THIS ROW l

1TOTAL QUANTITY THIS ELEVATION I
RB +00 03 45 ''' """ *

" NDVI CONTNNT EOulP DRN SUNP P55 NNO35 MO -
-

.

*

r.- ,
o

TOTAL OUANTI TY THIS ROW l
*

TOTAL QUANTITY THIS ELEVATION
'

.I

RB +0i 07 31 6 NDVI NOTOR 8 WNO COOL WTR TE B33 NOO98 [8
-

m.

TOTAL QUANTITY THIS ROW l '

TOTAL QUANTITY THIS ELEVATION
RB +01 09 8 '' "''' " " -NDVI DOTTON HEAD TC B21 NO30A

,
*

RB +01 09 8 6 -NDVI BOTTON HEAD TC B21 NO308
j wpg - -

.

TOTAL QUANTI TY THIS ROW 2
TOTAL QUANTITY fHIS ELEVATION

RB +02 03 46 N NDV2 CRW RECIRC PUNP VdL M P55 FFOl6
.

RB +02 03 4G ^' "' " NDV2 ' ' " ' " " ^ ' ' ^ ~ -kB +02 03 46 - ' " c r -: 1 -^.46 . 6140V2 '' " " ' ' ' " ^ - - - ^
-

%En -NDV3 CD'' - : -. - Y - _ == - _ MOf<B +02 03 AI
- vcr^'"

TOTAL QUANTITY THIS ROW 4 \
*

RB +02 03 48 p' -NOV2 CRW VALVE
,

RB *02 03 48
- ' P4DV2

-- S'' 5 7 020
P55 FF022""

Rb +02 03 40 .*
NDV2 "'

RB +02 03 48 m -NOV3
. T QD O r

''
-- f" - - - __

TOTAL QUANTITY THIS ROW 4
TOTAL QUANTITY THIS ELEVATION 4

.* .

RB +02 06 2*
.

tlDVI NOTOR A BRG COOL WTR TE B33 NOOIA A.Al -

TOTAL QUANTITY THIS ROW l

TOTAL QUANTI TY THIS ELEVATION I
80 +02 09 36

,

NOVI cot 1HUNICATION CCTV JB RS4 J3EJN
.

RB +02 09 36 A9'Euttautuussfag,t40V 1 "^^ ^^~''' ^^-

DJ ' ^^E_9'Rb +02 00 36

NOV2 ^ ^ " " ' ' " ' ^ ^ - ^
-

Md..t40V2 :RB +O2 09 3G
._. ''''' ^ ^ - ..- - M: 2 2 =' J>

C_
_.uu.. - M' J 2 E 11 s

_.__ _ _ _ _ _ _ _ _ _ _ _ _



-

A .m. I ' \
.o - -% %

CABLE OORAt1 *

RUN NUf10ER 50-8 08 '
-

t i<uN DEUIN OATE: 12/10/81 REPORT lll ALL CADt.ES SORTED BY BUILDlHO.ELEVAT
,

TODAY'S DATE IS: 10/27/82 ,

I#dBLDO ElEV ROW CABLE Nt418ER TO/fROM DESCRIPTION TO/FRON EQUIP f#~f7".f 8
, -

p g., , |

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

@tfuired i
TOTAL QUANTITY THIS ROW 4 I,

TOTAL QUANTITY THl3 ELEVATION 4

RB +03 00 29 m NOVI MOTOR A WINDlHO COOL WTR B33 NOO9A g A)O
t TOTAL QUANTITY THIS ROW l

TOTAL O'IANTI TY THIS ELEVATION I
~ #RB +03 03 30 wpm'WWWIp3 Wee-NDV I MOTOR B BRO COOL WTR TE B33 NOOlB A)0 .

,

TOTAL QUANTITY THIS ROW l -

| TOTAL QUANTITY THIS ELEVATION 1

hgs ~RB +03 06 45 6 DIV2 DW O/B ISO VALVE P42 FF050
' [8df(B +03 06 45 2 * ' ' - 0: . J m, .__ N e

, ,

TOTAL QUANTITY THIS ROW 2
'

.

f(b +03 00 65 -833A-6 NOV4 NONDIV PENET P 200 INBD RGI TT2OO I *

'
14B +03 OG 65 33A |
RB +03 06 65 l - I MO MO*

d RD +03 06 65 l - Ol I I
| RB +03 OG 65 3A- I

1 j|RB +03 OG 65 -033A-6

j TOTAL QUANTITY THIS ROW 6
-| TOTAL QUANTITY THIS ELEVATION 8

Rn +04 00 35 -D2V2 CONTHNT ISO VALVE P42 FF061
y'g5 pg6.

j f(D +04 00 35 2 - . N
,

s

'
; TOTAL QUANTITY THIS ROW 2

~

Rn +04 00 58 6A D2V2 DRW I/B ISO VALVE P56 FF036i

3, NRD +04 00 58 - N
RB +04 00 58 P56A-4 N - f

TOTAL QUANTITY THIS ROW 3
'

-, .

TOTAL QUANTITY THIS ELEVATION 5 -

RD +04 OS 25 NOV1 LEAK-OFF DET LlH SOL 1nL E31 NOl6CI l g MO MRB +04 08 25 NDV2 LEAK-OF F DET LlH SOL VAL E31 FOO5CI J
*

,

TOTAL QUANTITY THIS ROW 2 ?

GB +04 00 30 2 11 -D2V2 NS INBD SUCT ISO NS4 VLV, E12 FOO9 *CIS
Rb +04 08 30 -82VS- .. y/ gg g-RB +04 08 30 -h , , . e rw u . . _ _ .._ . ._. _ . . . . ,

_. _ _ _



-

*(3 L
n -

,
.. -% N --

CABLE Ph. ARAN ''

ilN tit 8t1f3LR SG-8 08 *
tate blot te DATE: 12/10/81 REPORT 111 ALL CABLES SORTED BY BUILDlHO.ELEVATit .

*

TODAY'S DATE IS: 10/27/82 . *

tDG ELEV ROW CADLE Ntt10ER TO/FRott DESCRIPTION TO/FRON EQUIP IAUI I# *8... ...._. .... ...................... ........................ ............. - gg,
c

TOTAL QUANTITY THIS ROW 3 ,

8 +04 08 SG * * - ^ " m " ,D2V2 Cor8DENSATE SUPPLY CONTAI P46 FFl83

TOTAL QUANTITY THIS ROW l * - * *

B +04 OS 65 1 -B33A- -NOV4 NONDIV PENET P 201 INBD R61 TT2OI IB +04 08 65 B3 ' ' ^ ^ - -

:T- - ^ ^^' ' ' - "'

_*!2^ MB +04 OS 65 GO _ _ _ _ ... . . .i!
.^^* '""

B +04 08 65 -60 _ _ - - . . . . . u.u. 1 .

^ " _=>at I
~

]]vg7B +04 08 65 B3 0
_ _ _ __. , , . u1 . . . . _ . _ _! N -

*

gp
B +04 08 65 1 -B33A ' ^

:::: - ~7. M.J
..cu. r

.v., ,..m. . __.

*

TOTAL QUANTITY.THIS ROW 6 .

TOTAL QUANTITY THIS ELEVATION 12
.

B +06 00 32 N AIVI T-C.DRYWELL , E31 NOl78 - d- 6 -, , ,, ,

. =

TOTAL QUANTITY THI3 ROW l
B +06 00 45 6 -DIV2 DW O/8 ISO VALVE P42 FFIO3

~

3 *OG 00 45 - ^^ --

2.. ^^ ^ : -- 4 PC '~;00
.

._ _ .
.

TOTAL QUANTI 1Y THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 3

3 +06 On 42 PLO -D2VI SUPP POOL WATER TEMP P50 NNOO583 +00 01 42 D2Vi SUPP POOL WATER LEVEL P50 NNOO3B3 +0G 01 42 D2VI SUPP POOL WATER LEVEL P50 NNOO4B
gg ggt

. .

1
TOTAL QUANTITY THIS ROW 3

.

3 +0G 01 43 6 -D3VI SUPPRESSION POOL E22 N055G A -

TOTAL OllANTITY THIS ROW l

TOTAL QUANTITY THIS ELEVATION 4
f

,

3 +0G 04 3b - iv - 02V2 DRW l/B ISO VALVE P56 FF025 s3 *OG 04 35
. _ _ _

' ' ' '--

1 FLO K ;~ J

-- - ' " "- - .
. .'

3 +0G 04 35 .T
-~

22 . . . . .,o .sv v .- .PSC ""^2} J

TOTAL QUANTITY THIS ROW 3
TOTAL QUANTITY THIS ELEVATION 3

.

) +OG 07 , 5t) Pb5 -3 D2V2 CHW I/B ISO VALVE P55 FFOli )t *OG 07 58 ' - " ~ ' ' ^'
,

t *OG 07 58 Of ' ' " ' ^
__ ,muvu "55 TTGi. i_

.

1 +0G 07 58 -P55 - P""rFOlJ';- h3-

- *** ""^*
.



- _ --

( ) IA m
a
T

, 3 s-.

CABLE. ORAM
RtsN tit #10L R SS-d OS *

HUN DEGite DATE: 12/10/88 REPORT lli ALL CABLES SORTED BY BUILDING.ELEVATis
,

TODAY'S DATE IS: 10/27/82
i

Bl.DO EtEV ROW CABLE NUMBER TO/FRON DESCRIPTION TO/FRON EQUIP gA6M # *

e

SarAUD.... ...... .... ...................... ........................ .............

TOTAL OU.'HTITY THIS ROW 4
*

,

TOTAL QUANTITY THl3 ELEVATION 4

RB +06 09 42 N O3VI SUPPRESSION POOL E22 N055C W.5 fe3 M,

TOTAL QUANTITY THIS ROW l
.

RB +06 09 43 P50 -DIVI SUPP POOL WATER TEMP P50 NNOOSA 7
HB +06 09 43 -DIVI SUPP POOL WATER LEVEL P50 NNOO3A | N [#S

,

HB +06 09 43 0 -DIVI SUPP POOL WATER LEVEL P50 NHOO4A s *
.

.

TOTAL QUANTITY THIS ROW 3
TOTAL QUANTITY THIS ELEVATION 4 *

l ,

RB +07 00 50 N -NOV3 sCSI. (1A I N,1101 ST . . Jgj _ EEOO9 .-
,

TOTAL QUANTITY THIS ROW l
TOTAL QUANTITY THIS ELEVATION 1 .,

RB +O8 00 52 X99C- -NDVI WET STANDPIPE OATE VALVE X43 FFl35
_RB +08 00 52 -NOVI _: - -. ..u . , , . ._ JZ . ,,.,r

RB +08 00 52 -NOVI "r' '-

.Z . . . _ --~~~_
~

,
._ _-

RB +08 00 52 -X99 - TOV I Z- 2. _JZ __ - ~ ' ' ' " _.. . , . _ _

s

TOTAL QUANTI TY THIS ROW 4
TOTAL QUANTITY THIS ELEVATION 4

.

RB +10 00 26 "- "' ^ ~ -NOV3 CR.0 {tEMOVAL JIB l'lOI ST
.

-T33 EEOO3 7-- -
_.

TOTAL QUANTITY THIS ROW l
* *

s
t

RB +10 00 32 diumusumpusuputueur-NDV I LOWER LEVEL DRYWELl' TEMP T41 NNOO6A ' '

.

/
TOTAL QUANTITY THIS ROW l

TOTAL QUANTITY THIS, ELEVATION 2

HB +11 00 41 - -NOV2 CAP SYS TEM SPEAKER RS2 C50-2 I f.
,

.,

-
3HD +11 00 41 NDV2 CAP SYSIEH SPEAKER .si' - C' G ^ *- _.

.
.

TOTAL QUANTITY THIS ROW 2

88 +44 00 42 -C71A-3 -D2VS J DOX OROUP 2 SIDE I C71 J300H
RB +1i 00 42 C71A- -D2VS ' " " " ' ' ' ' " ' ' " ~ " " " ' C7* J^,uLn
i<B +11 00 42 1 : -D3VS J DOX OHOUP 3 SIDE I C78 J3CAO ji:D +11 00 42 - 30 -D3VS ' ' ' " " - - ' " " -" "

47T::**cah&-. j % gRB +11 00 42 -C 31 -D2VS 477- souart t

HD +1I 00 42 - D2VS {?' '?O S"
HB *ll 00 42 BA- 02VS ', ... u.... , S7* JOGGM J

' ' '

l

Ha +11 00 42 71A-3 -D2VS ''' ~

.C7: JOOOMj.. . . . . . . .
RB +11 00 42 -C7|A-31 02VS C7! J 22 2. _

- - - - _ _ _ - _ - . _ _ _ _ ____- _- - _ _ _ _ _ _ _ _ _



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

( I L #A m
s - N %~

*CABLE P. JRAM
(UN tiuMI!ER 50-S 08 g g gg ,g, ygtun DEGIN DATE: 12/10/81 REPORT lli ALL CABLES SORTED BY BUILDING.ELEVATIO

i f
* W// /CQ $TODAY'S DATE IS: 10/27/82

18 DO ELEV ROW CABLE Nut 1 DER TO/FROM DESCRIPTION TO/FROM EQUIP
.... ---- . .--- - ----------------..... ..........--.------..... .....---__ .. - .

[OI yQ<6 +11 00 42 - -02VS J BOX GROUP 2 SIDE I C71 J3 DBL .

<D +11 00 42 i Al -C7 ; - - - Z ^^ T
.

^''
-

' ' ' di I

. .
<B +ll 00 42 C71 -02VS .

'^W nROUP 2 SIDE I .

Ito +11 00 42 ,1 - -D2VS J BOX wm - uis J 2 2 '- _ .
^ *

I<a +11 00 42 1 - -3 -D2VS JB 2 07: 2222'. -
.

*tb +11 00 42 I - -D2VS _ uuX GROUP 2 SIDE I _ QML *
; .

- .

<D +11 00 42 74 r_ _ _ _ '^ ' ...Z 2- - _ _ _ ..
,.

tu +18 00 42 l IA- D3VS J BOX OROUP 3 SIDE 2 C71 J3CAE - .

(B +11 00 42 1 25 - .; , , . ~ . . r ~"' * ** " * _T- _ 2 0.' ' _^ ^

. .
(B +11 00 42 -C7 25 D3VS J BOX OROUP 3 SIDE I C71 J3CAO - V@$.

<D +11 00 42 j -C7 ;i._
_ __ _. ^^TT ^''J 00AO-

- -

f- *
. *

<B +1I OO 42 4 -3 -

.
*

,

fB +18 00 42 / A- -D3VS J DOX GROUP 3 SIDE I C71 J3CAH - e

_ ;.;; J C C.* O _ e -[8E *

-

(D +11 00 12 1 - - 6 f ^^ ' "^"
.

OB +18 00 42 t~ - Dh J BOX OROUP 3 SIDE I C; J SC As .

,

(B +18 00 42 71 -D3VS OX GROUP 3 #7' J00AE 4
(B +18 00 42 .I - -D3VS J ROU SIDE 2 f '' _;;AG e

* '^

-

tu +l1 CO 42 <l -32 -03VS J DOX SIDE 2 07' 200AC e
its *l1 00 42 1 -C -324 -D3VS J HOUP _c7' J 2 C ".C e .

(B +11 00 42 l - >

,

-D3VS BOX GROUP 3 SIDE e'* J;;AG e
<a +11 00 42 - 6 -D J BOX GROllP 3 SIDE 2 Q J^, CAT s;
(B ell 00 42 1 - _. _ _ __ . . ~ , . . , , . . _ _ . , , , -

,t

A Og q [
its *ll 00 42 1 D3VS J DOX GROUP 3 SIDE 2 C75 J3CAF- #,

l :D +11 00 42 1 28 s i
! :B +11 00 42 8 -D3V BOX GROUP 3 SI I?: J C C ." ' ' s es| co +18 00 42 A- -D3VS E2 _C7: J 00 A;- # */-
j :B *ll 00 42 L -3 D3VS SIDE 2 hJ40*f' s

40 +44 00 42 i - 33 D3V g J BOX OROUP 3 'a.. 07- J , map #j

- 71A- __ _. - _ _.__ _ _ _ ' 3 2 0." " J(B +11 00 42 ,1 ^ ^^
^

4

_

10TAL QUANTITY THIS ROW 38
~ ~

%

.:D +11 00 44 edressme n eserAss @ N O VI JET PUNP A LOCAL PANEL H22 Polo A
IB +11 00 44 NDVI JET PL*'P A LOCAL PANEL H22 Polo A /e . . . . , , o.--

TOTAL QUANTITY THIS ROW 2

en +11 00 45 -D2]A-2 RV LVL & PRESS B LOC PNL H22 PO27 A $ ,

,

(B +18 00 45 -D2tC- ' ' "
. . - _ . ._ i l -

^^ ^ -

A_ --

-
.

5 20 /
to +1i 00 4S -20 F40V 1 REC |RC PUMP A LOCAL PHL 1122 POOG A @, h
cu +11 00 45 - -20 -D2VI RV LVL & PRESS B LOC PNL 42Z T027 #

j :u +11 00 45 -B -20 -D2VI RV LVL & PRESS B LOC PNL " " POOT /
! tb +11 00 45 -D 20 -NDVI RV LVL & PRESS B LOC PNL "'2 "007 s

:D +1l 00 45 - -NOVI RV LVL & PRESS B LOC PNL :CC TGZF- 4
i :D *11 00 45 -NDVI RECIRC PUNP A LOCAL PNL : 2Z FGG6 *

.

b +11 00 45 llA- -NDVI 29ANCH JUNCTION HODULE BJH24 j h $:8 +11 00 15 IIA- -NDVI BRANCH JUNCTION NODULE - 2, J.- Z" -,

.
:D +|1 00 45 ClIA-25t -NOVI DRANCil JUNCTION HODULE s a tt'& SJAfjW

h
___ _ _ _ _ _ _ _ _ __ _ __ _______-_ _



--_ _ - _ _ _ __- __ -- -

f - )
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i
- - - .___
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h;_ ,
- m n

CABLE .CORAM *

Ruta NtsMilER 58-8 OS * * *

g @.q[g[M
.

|
| HtsN DEGlH DATE: 12/10/08 REPORT lil ALL CABLES SORTED BY BUILDING.ELEVATIO

.

TODAY'S DATE IS: 10/27/82 pggi

DL DO ELEV HOW CADLE fluflOEH TO/FROM DESCRIPTION TO/FROM EQUIP
.... ...... .... ......_............. . ....................--..

.. .-. .... 3
.

.

m
HD +11 00 45 -- FIDV I BRAtiCH JUNCTBON HODULE B.lMl4...n-

HB +11 00 45 1 -CI tiDV3 BRANCH JUNCilON HODULE BJM24 g h] HB +l1 00 45 I -.

! f<B +1l 00 45 lIA -8"'_"'
' ^ - " ^ ^

~T ~ - - . . .
-

. .

i HB +11 00 45 -C3 ( ; HDVI RV LVL & PRESS B LOC PNL H22 PO27'

HB +11 00 45 | -C -2 -NOVI RV LVL & PRESS C LOC PNL H22 POO5 *
6 *

RB +11 00 45 | A- -i

HB +11 00 45 71 O " '
___ ~~::: 2 .- . _ TGZ7 *

I:D +11 00 45 -C7 20 03V HV LVL & PRESS C W34-PGG4- .
HB +11 00 45 - - 28 D2VI & P OC PHL 4CO T02 7-
80 +01 00 45 lA- D3VI . C LOC PNL ++ee-f*003- *

. *
HB +13 00 45 71 D2VI V LVL a PRESS o ^^ FNL ."2 2 ^ 0 0 7- *

HB +11 00 45 -C7 203 -

~~ C OOG. . . . . . - _ _ _ . . _

M hT f@IHD +11 00 45 - A-31 DIVS SCHAN VV DIVISION I OR I C71 F22D7
f< B +11 00 45 iA- - !. . . . ;. J^ ^ 2: ^^"^" " ^ ^ ^

' ^ - - ^22^7 7
i ,

I'B +11 00 45 C71A ; -' ' ' ^ ^ ' ^^ ^ ^ " ^ ^ ~ ^-

_- . - 07
.

E'
^

i

!j f:0 +I1 00 45 -C7 31; ;2'' . .. ; . : 2 :::- ^ 2. . . .- T C2 P. *
* *

.

.

| HD +11 00 45 1 -C - 31 : -DIVS SCHAH VV DIVISION I GR I C71 F1401
! f(D *ll 00 45 l lA-31 I''

'^ ^^*"" "' '''^" * ^"
i ; -; O ^...

) fib +11 00 45 71A- ' ^^ '' ^' "" .

: --- ~

' ' '
. _ . . .., . i .;0 ^

HD +11 00 45 -C7tA 1 . ._. .. : . ::: :. :- . 2 ^; T i .; G i-
I< a +ll 00 45 -C7 32 -D2VS SCHAH VV DIVISION 2 GR 2 C71 F2206 *

HB +li 00 45 l -C -3 - . . , .. u v i a u.. :: ^ ^7; ' COO"
' ^ '

HD +11 00 4S lA-
*

.. a m n.. v. u.. - - ^ ^ ^ ^ ^ ^-- 2220e
H6 +11 00 45 71 -C .; " ^^

T. : : :^^ '^ * ^N TZZOO .

I0 +11 00 45 -C7 32 -D3VS SCHAM VV DIVISION 3 OR 3 C71 FO307 .; -
.

Hu +11 00 45 -C -3 . mu n e <m - - , , _ , _ . _ _ __ : 7: f;;;;
. ,

_. - -

HB +lI 00 45 lA -f . .- ----? -
'

HB +11 00 45 71 ~'"^^^ "' " T- : : : - ^ -- ;=" u/l F03
|

L'. C , " " I .". .HB +11 00 45 C 331 ' ^ ^ ''' ^
. .. .. t?! 70007 .j - *

'
HB +lI 00 45 - -3 . mu e er'*= a- =e--

_ , , ,, pi yc23; ._ ,

HD +1i 00 45 BA- I' . , .. . .. ~..._. . . . , . G7i FU566 .
,f:0 +11 00 45 71A I''" '

^

.. ...... - - . . . -a rua66 e
-

HB ell 00 45 C7 3J2 D3VS SCHAll VV DIVieiON 3 OR 3 C71 F0208 s /'

I<D +11 00 45 -C -332 v. L _. _ ' ' '^^ ^ ^^ 2 ^7; T GZO". J
Hu +11 00 45 - A - 3:s -"^* '' ' "" he7; FOZe- J
HB +11 00 45 /BA- .ava .- .. ... _ _ . 2: : G7i r u2 u6- # . f

-

HB +11 00 45 7tA D3VS SCHAH VV DIVISION 3 GH 3 C71 F1308 s
-,

HQ +11 00 45 C7 33 L ^7i rs566 s .( ,
.HB *II 00 45 -C 3:s.1 . . . . . - - . . . . . . . . . . u.. .

.
C7; i ; C OO. -

.

Rh *ll 00 45 IA-33 Inva "'"'e'^^ _ _ . . C- e7i F i ;Oo.o s.n n. .
.Nu +ll 00 45 7tA-3 D.IVS SCHAN VV DIVISION 4 GR 4 C78 F3208

Hu +18 00 45 C7tA- G7; 2 52ee.
,

| Hu *II 00 4b -C78 G U-- 2. ..
''e'^^' '^10 C7; F52aa

,

'

f<6 +11 00 45 -C7 3J6 - - ::.._._. ^ a uit tJz07
~ I+' ""

,

I f< B +11 00 45 -C -030 i..o .. . ..

v..
. . . - ' ^ ^ , _.. 7 47i F5266

! f(D +11 00 45 IA-33 .va ~.m.. .. ....asun g un 4 ... escur
( HB +11 00 45 71A-3' .; . 2^

'
'' '''^" ' ^a ' ^ ' ' 7000-;.

i Ha +11 00 45 -C7tA 4^*"* ^:. . v. u.....un . . ^"O T0ZGF j
'

-

TgD4VS SCRAN VV DIVISION 4 GR 4 C71 F2308 g fHu +11 00 45 -C 3.
fib +11 00 35 A-34 L .. ., ^ ' " " " ' ^ ' ";... - : rce6w...

; s ;; _
_ __ _ __ _ _ _ - _ __ -_ - - - ___ _ _ _ _ _ _ _ _ _



__

' D [m a

)s - % ) ~

CADLE . eGRCH
Ruta laur10ER 50-0 00 -

*

Ruta DEGIN OATE: 12/10/81 REPORT lil ALL CABI.ES SORTED BY Bull DI NG. ELEVATit
TODAY'S DATE IS: 10/27/02

BI DO ELEV ROW CADIE NimuSER TO/FROH DESCRIPT10H T0/FROH EQUIP 8
.... . . . _ . . _.._ ____ ................. ...................--.-- ---..-----... .

.

%
P9 +11 00 45 ^' ^' -' D4VS SCRAM VV DIVISION 4 OR 4 C71 F0107

[ (Qf k)f ggf0$fYRB +11 00 45 -C71A- -D4VS SCRAM VV DIVISION 4 OR 4 -C ? ' Fain 7 .
RB +11 00 45 7tA ; -D4VS SCRAH VV DIVISION 4 GR 4 07; T0ie7,

RB ell 00 45 ; -D4VS SCRAM VV DIVISION 4 GR 4 07; 70;07 I

RB +11 00 45 1 - 3.I ' -D4VS SCRAM VV DIVISION 4 OR 4 C71 F0207
RB +11 00 45 -t -34 -D4VS SCRAM VV DIVISION 4 GR 4 "'" "^^^'- ** .

RB +11 00 45 -34 -D4VS SCRAM VV DIVISION 4 OR 4 O?! TO207-
HB +11 00 45 34- -D4VS SCRAM VV DIVISION 4 GR 4 07; F 6d &F
RB +11 00 45 El -D2VI RV LVL S PRESS B LOC PHL 302 T027 .

RD +11 00 45 -El2A -D2VI RV LVL & PRESS D LOC PNL H22 VU294
RB +11 00 45 -E22A- -D3VI RV LVL S PRESS C LOC PNL Hr2 r006 - -

TOTAL QUANTITY Tills ROW 78
-

___

RB +11 00 4G i us.n .. -ulVS SCRAM VV DIVISION I GR I C78 F3308
,

RB ell 00 46 8 -C71A- -DIVS SCRAN VV DIVISION I OR I 07' "000^
RB ell 00 46 1 -C71A- -OlVS SCRAN VV DIVISION I OR 1 ^7i T0000 .

,

RB ell 00 4G l -C71 ! -DIVS SCRAM VV DIVISION 1 OR 1 07; T000^
NB +11 00 4G I -C71 1 -DIVS SCRAN VV DIVIS10N 1 GR I C73 F2307 .ItB ell 00 46 I -C7 311 -DIVS SCRAM VV DIVISION l OR 1 ;27' T2007 *

'

.- ;;7'RB +11 00 46 1 -C -317 -D2VS SCRAN VV DIVISl0H 2 GR 2 C71 Fl206
..

-,-RB +11 00 4G I -C -317 D2VS SCRAH VV DIVISION 2 GR 2 {7i races ,

i<B +11 00 4G l -C A-319 D2VS SCRAN VV DIVISIOtt 2 OR 2 C71 F2401 '

RB +11 00 4G 1 - IA-319 D2VS SCRAM VV DIVISl0H 2 GR 2 1,. 7240"
RB +11 00 4G I - 'IA-321 D2VS SCRAM VV DIVISION 2 GR 2 C78 F2107
RB ell 00 4G llA-321 D2VS SCRAM VV DIVIS10H 2 OR 2 G?+-Petef
fib +11 00 4G 71A-321 D2VS SCRAH VV DIVISION 2 GR 2 -07i F iGF a
RB ell 00 4G 7 t A-321: D2VS SCRAM VV DIVISION 2 OR 2 -07i FZie7
RB +11 00 46 7tA-322 D2VS SCRAM VV DIVISION 2 GR 2 C71 Fl2OG
RB ell 00 4G C71A-322 D2VS SCHAH VV DIVISICH 2 OR 2 07 T ; 2 OO-
RB ell 00 46 C73A-328. 03VS SCRAN VV DIVISION 3 OR 3 C71 F3tO7 s

.

I:B +11 00 4G A C71A-320 D3VS SCRAH VV DIVISION 3 OR 3 07; rasur'
-

HB ell 00 46 Al C75A-328 D3VS SCRAM VV DIVISION 3 OR 3 C7' T0 0 07-
.

1:0 +ll 00 4G Al 71A-32 D3VS SCRAH VV DIVISION 3 OR 3 07" F 0 ; 07- #
HB ell 00 46 A1 7tA-334 D3VS SCRAtt VV DIVISION 3 OR 3 C71- Fl207
RB *Il 00 46 A IA-331 -D3VS SCRAH VV DIVISION 3 OR 3 ^7; i;207

| l<B +11 00 46 A - A-331 -D3VS SCRAM VV DIVISION 3 OR 3 C?' " ! OO 7- f| RB ell 00 4G -C -331 D3VS SCRAN VV DIVISION 3 OR 3 Les recur
Rlt +11 00 4G -C7 33/ -D4VS SCRAM VV DIVISION 4 GR 4 C71 F3307 ,

-,
His *ll 00 46 -C71 37 D4VS SCRAM VV DIVISION 4 GR 4 C7: T0007 *

,

RB +11 00 46 1 -C71A t -D4VS SCRAM VV DIVISION 4 OR 4 C7' T0307
RB *ll 00 4G I -C71A- -DIVS SCRAM VV DIVISloN 4 OR 4 C7; 70007
RB +ll 03 4G I - -3 D4VS SCRAM VV DIVISION 4 GR 4 C71 F2BO8 '

I<B ell 00 4G -D4VS SCRAN VV DIVISION 4 GR 4 -07i rAi66 I
1

TOTAL QUANTITY THIS ROW 30

RB ell 00 47 71A -DIVS SCRAM VV DIVISION l GR I C75 F1309
i<B +11 00 47 -DIVS SCRAN VV DIVIS10N 1 GR I C7' "'000 /RB +11 00 47 -DIVS SCRAM VV DIVISION I GR I C7' T;00^ l

,

f )|fRB ell 00 47 C71A- -DIVS SCRAM VV DIVISION 1 OR I C7; fi36w-

) ;
- _

.
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RUN Flut13LR 58-8 OS '
'RUH DEults DATE: 12/10/81 REPORT lil ALL CABl.ES SORTED BY Bull.DI NG. El.EVATIC

TODAY'S DATE IS: 10/27/02
BLDG ElEV ROW CABLE N18HDER TO/FRON DESCRIPTION TO/FROM EQUIP '.... ...... .... ...................... ........................ , ,.............

%*Rn *ll 00 47 -DIVS SCRAM VV DIVISION I GR I C71 F0206 (f. JgRB +11 00 47 71A It -DIVS SCHAM VV DIVISION I GR I C71 F0206RB +14 00 47 -C74 31: -DIVS SCRAM VV DIVISION l GR I C78 F0306RB +11 00 47 -C7 -3 -DIVS SCRAM VV DIVISION I GR I C71 F0306 j
RD +11 00 47 -C A- -DIVS SCRAM VV DIVISION I GR I C71 F0306HB +11 00 47 1 - /lA -DIVS SCRAM VV DIVISION I OR I C71 F0306 ' , .

*Na *Il OO 47 1 7I ( -D2VS J DOX GROUP 2 SIDE 2 C71 J300KRB +11 00 47 1 -C71 31f -D2VS J DOX OROUP 2 SIDE 2 C71 J3DDKHB +11 00 47 -C - 3 18 -D2VS SCRAM VV DIVISION 2 GR 2 C71 F3206'

RB +11 00 47 - A-31t -D2VS SCRAM VV DIVISION 2 GR 2 C71 F3206
-

HB +ll 00 47 1 lA-31 -D2VS J DOX OROUP 2 SIDE 2 C71 J3DBK
,HB +ll 00 47 71A- -D2VS J BOX GROUP 2 SIDE 2 C71 J3DBK

*

RB +ll 00 47 C71A -D2VS J BOX GROUP 2 SIDE 2 C78 J3DDKHB +11 00 47 -C71 -D2VS J BOX GHOUP 2 SIDE n C71 J30BK ,

RB +11 00 47 - 38 -D2VS J DOX OROUP 2 SIDE 2 C75 J30DK
.

f<u +11 00 47 -38 -D2VS J DOX OROUP 2 SIDE 2 C71 J3DBJRB +11 00 47 A-31 -D2VS J DOX GROUP 2 SIDE 2 C71 J3DBK .

RB +11 00 47 7tA-31 -D2VS J DOX GROUP 2 SIDE 2 C71 J3DOJ
-

f<n ell 00 47 71A-3 -D2VS SCRAN VV DIVISION 2 OR 2 C71 F3206RB ell 00 47 -C75A- -D2VS SCRAM VV DIVISION 2 GR 2 C78 F3206 . .

kg/T

. *
I ^Rn +ll 00 47 -C71A -D2VS SCRAM VV DIVISION 2 GR 2 C71 F1307HB ell 00 47 C71 -D2VS SCRAM VV DIVISION 2 GR 2 C71 F1307

i

HO +11 00 47 -C7 1-D2VS SCRAN VV DIVISION O OR 2 C71 F1307Rn *ll 00 47 1 -C -3I l-D2VS SCRAM VV DIVISION 2 GR 2 C78 F1307HB +11 00 47 1 - A - 3; -D2VS SCHAM VV DIVISION 2 GR 2 C71 FolOGRo +11 00 47 l 1A- -D2VS SCHAM VV DIVISION 2 GR 2 C71 FOIO6ku +44 00 47 7tA- 1-D2VS J DOX GROUP 2 SIDE 2 C71 J30BJRB +11 00 47 C78 2 -D2VS J BOX GROUP 2 SIDE 2 C71 J3DBJOB +11 00 47 -C7 2 t-D2VS J DOX GROUP 2 SIDE 2 C71 J3DBJl(b +11 00 47 -C -32 -D2VS J DOX GROUP 2 SIDE 2 C78 J30BJ80 +11 00 47 -C A-32 -D3VS SCHAM VV DIVISION 3 OR 3 C71 F2208
. .

Rn +11 00 47 1 - IA-32 -D3VS SCRAM VV DIVISION 3 GR 3 C71 F2208
'

RB +ll 00 47 71A-3 -D3VS SCHAM VV DIVISION 3 GR 3 C78 F22OO
.

ku +11 00 47 C71A- .-D3VS SCHAH VV DIVISION 3 GR 3 C71 F2309 j
Ou +11 00 47 -C71 -D3VS SCHAM VV DIVISION 3 GR 3 C78 F2208

.

RD *ll 00 47 -C7 -D3VS SCHAM VV DIVISION 3 GR 3 C71 F2309R6 ell 00 47 C -32 6-D3VS SCRAM VV DIVISION 3 OR 3 C71 F2309 /l<n *ll 00 47 lA-32 -D3VS SCRAM VV DIVISION 3 OR 3 C71 F2300lsu +11 00 47 /lA-32 -D3VS SCRAM VV DIVISION 3 OR 3 C71 F320900 +14 00 47 C7tA- D3VS SCHAH VV DIVISION 3 GR 3 C78 F3209
*

,
-

On *ll 00 47 -C71A- D3VS SCllAM VV DIVISION 3 GR 3 C71 F3209RB ell 00 47 -C78 D3VS SCRAM VV DIVISION 3 GR 3 C71 F3209Hn ell 00 47 -C - 3 3;' D3VS SCRAM VV DIVISION 3 OR 3 C71 F1402CB +11 00 47 - -332 D3VS SCHAfl VV DIVISION 3 OR 3 C71 Fl402 iHu +11 00 47 sA-33 -D3VS SCRAtl VV DIVISION 3 GR 3 C71 F1402 |l<B ell 00 47 71A- -D3VS SCHAM VV DIVISION 3 GR 3 C71 F1402 :RB +11 00 47 C71 -D3VS SCRAM VV DIVISION 3 GR 3 C71 Fl205R6 +11 00 47 C 33- -D3VS SCHAH VV DIVISION 3 GR 3 C71 Fl205H0 +11 00 47 - -334 -D3VS SCRAM VV DIVISION 3 GR 3 C71 F1205NO ell OO 47 7tA-33 -D3VS SCRAM VV DIVISION 3 OR 3 C71 F1205 j(Hu +11 00 47 C/lA-33 -D4VS
SCRAM VV DIVISION 4 GR 4 C71 F2205/

f

. _ - _ - - - - - - - - - - - -
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CADLE . sGRAN
*Ruta titatibER 68-8 OS *

.

RtsN Bf.Olts DATE: 12/10/81 REPORT Ill Al_L CADLES SORTED BY BulLDING,El.EVATIO
TODAY'S DATE IS 10/27/82 i

Bl DG ELEV HOW CADLE Nut 10ER lO/FROM DESCRIPTION TO/FROM EOUIP 8

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

I * /d$!|I (!((fRB +11 00 47 C75A-3 -D4VS SCRAM VV DIVISION 4 GR 4 C78 F2205 . .

RD +11 00 47 7tA- -D4VS SCRAM VV DIVISION 4 GR 4 C71 Fl306 r, f.

RD +ll 00 47 i DIVS SCRAM VV DIVISIOtt 4 GR 4 TM9hWLFee6 . ,,

Ru +11 00 47 I - 3 12 -D4VS SCRAM VV DIVISION 4 3R 4 -0 7 ' 5-! SSO . i

RB ell 00 47 I -34 -D4VS SCRAM VV DIVISION 4 GR 4 eft-Ft&&& |
>

.

f(B +ll 00 47 4 -D4VS SCRAM VV DIVISION 4 GR 4 C71 FO309 - .
'

.

RB +11 00 47 C78 . -D4VS SCRAM VV DIVISION 4 GR 4 07; 703Ge ,
,

HB +11 00 47 -C71A -D4VS SCRAM VV DIVISION 4 GR 4 -07' T Geo e- .

f(B +ll 00 47 | -C7]A-3 -D4VS SCRAM VV DIVISION 4 GR 4 - 07; 4000e- . .,

TOTAL QUAtlTI TY THis'HOW e4 *
*

RB +11 00 48 ^
^

.-DIVS SCRAN VV DIVISIOtt 1 GR I C71 F3406-- - .n .
,

RD ell 00 48 -C71 -DIVS SCRAM VV DIVISION 1 GR I 47: T0400'
. ,

RB +11 00 48 -C ( l-DIVS SCRAM VV DIVISION I GR f 07" POiOO- a

f(D +l1 00 48 A-3 bDIVS SCRAN VV DIVISION 1 GR 1 .G 74--P 3 4 0 6 e
,

RB +11 00 48 71A- 1-DIVS SCRAM VV DIVISIOtl i GR I C71 F2402 s -

l<D +11 00 48 071 -DIVS SCRAM VV DIVISION 1 GR 1 07' T2 02 - #
LRu +ll OO 48 -C7 :-DIVS SCRAN VV DIVISION 1 OR 1 -G7+ r o ws' s *,

RD +11 00 48 - -38 6 - ti l VS SCRAN VV DIVISION l GR I -C 7 ! TC400 # . 4 y
I:D *ll 00 48 IA-3 -DIVS SCRAM VV DIVISION I GR I C71 F2tOS $# Aq
RD +11 00 48 C71A- -DIVS SCRAll VV DIVISION I GR I C'' "2 : 00; fJ~ '*
f(D +ll 00 48 -C71 -DIVS SCRAM VV DIVISION I GR I 27' T 0 : 0 0. I #'

RD ell 00 48 -C71 ; -plVS SCRAM VV DIVISION I GR 1 G74.-M+GG A
I:D ell 00 48 -C -31' -DIVS SCRAM VV DIVISION I GR I C78 FilOS A
1:D +el 00 48 I A-311 DIVS SCRAM VV DIVISION l GR 1 e'' c''nn p
His *ll 00 48 71A-3 DIVS SCRAN VV DIVISION I GR 1 ''' "''^" A
RH +11 00 48 C7tA- -DIVS SCHAM VV DIVISION I GR I G74-PrTU3' A
l<D ell 00 48 -C71 1 -OlVS SCRAtt VV DIVISION 1 GR I C71 F0209 A
RD all 00 48 1 -C71 31 -DIVS SCRAM VV DIVISION I GR 1 07; T 02 00 A .

i
,

l<ll ell 00 48 1 - -31! -DIVS SCRAN VV DIVISION I GR I 20 7 ; TC200 A
1:0 +ll 00 48 IA-31 -DlVS SCRAM VV DIVISION I GR I C7! T 00 00- A .

:D +11 DO 48 71A-31 -D2VS SCRAM VV DIVISION 2 GR 2 C71 F3100 A
1:B ell 00 48 -C71A-3 -D2VS SCRAM VV DIViblON 2 GR 2 C3! F2!OS A #
I:D +11 00 48 -C7|A -D2VS SCRAtl VV DIVISION 2 GR 2 C7; ;0:00 A
1:D ell 00 48 -C71 -D2VS SCRAM VV DIVISION 2 GR 2 C75 r25^9 A
RD ell 00 48 I -C -32 -D3VS SCRAM VV DIVISIOf4 3 GR 3 C71 F3309 A / -

Rn +11 00 48 IA-32 -D3VS SCHAtt VV DIVISIOta 3 GR 3 07: T2299 A
RB ell 00 48 7tA-32 -D3VS SCRAM VV DIVISION 3 GR 3 07; T0000 A *. .

RD ell OO 48 -C71A-3 -D3VS SURAH VV DIVISION 3 GR 3 C78 F33OS A *

RB +11 00 48 -C7tA 1-D3VS SCRAM VV DIVISION 3 GR 3 27' c2200 A+

80 +11 00 48 -C71 i-03VS SCRAM VV DIVISIOta 3 GR 3 Gvn ro,nc A
RD +11 00 48 -C 33 -D3VS SCRAM VV DIVISION 3 GR 3 S7' T0000 A
RD +11 00 48 A-33 -D3VS SCRAM VV DIVISION 3 GR 3 -07; Faao^ A
RD ell OO 48 71A-34i -D4VS SCRAM VV DIVISION 4 GR 4 C71 F2306 A
RB +11 00 48 34 -D1VS SCRAM VV DIVISION 4 GR 4 &fi f23o6 A,

RB +11 00 48 -C71A- D4VS SCRAM VV DIVISION 4 GR 4 G7i FZSGO /
RD +11 00 48 I -C71 DIVS SCRAH VV DIVISION 4 GR 4 -07: T220E /

,

RB +11 00 48 I -C 34l D4VS SCRAM VV DIVISION 4 GR 4 C71 Fl208 s

RD +11 00 48 IA-31l D4VS SCHAH VV DIVISION 4 GR 4 07i Ti200
RD +11 00 48 7tA-341 D4VS SCRAN VV DIVISION 4 GR 4 G7i fi2GO j j

i
_ _ _ _
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CABLE PROGRAM *

Ru?1 tsutasLR 58-8 08
.

Rote BLGIN DATE: 12/10/81 REPORT Ill ALL CABLES SORTED BY BUILDINO.ELEVAT '
TODAY'S DATE IS: 10/27/82 |

I
BtDO ELEV ROW CABLE Not10ER TO/FROM DESCRIPTION TO/FftOH EQUIP j. .

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

$$ gRu +11 00 48 7tA-3 -D4VS SCRAM VV DIVISION 4 GR 4' C71 F1208 '

RB +11 00 48 -D4VS SCRAM VV DIVISION 4 OR 4 C71 FilO6
f(B +11 00 48 I - 34 -D4VS

"'"'''^" " ^ ^ ^ ^'" ""
i i

RB +11 00 48 71A -D4VS y" __

Ru +11 00 40 -C71A-3 -D4VS :. . .. u viason 4 un g .. ' ' ' ^ " . . . i.

TOTAL QUANTITY THIS ROW 44 |
'

Ru ell 00 49 ' -DIVS SCRAM VV DIVISION 1 OR I C71 F3205 ** *

RB +11 00 49 I -C71A- - [> l VS .
. .

RD +11 00 49 I -C71 JO' -DIVS .

j l<a +11 00 49 I -C- -3 i-OlVS SCRAN VV DIVISION 1 OR I C78 F3210
: RB +ll 00 49 I - A' s-DIVS . -
| 1:B +11 00 49 I 71A O- -DIVS " " ~ " " " ' " ' ' ' ' " ' " " ' ^" ' """ " " " " - ' '-

f<ll ell 00 19
_

-C' A-38( -DlVS -

-C7 - 3 14 -DIVS
'~

ltB ell 00 49 1 *

|<u +11 00 49 I - IA-3tl -DIVS SCRAM VV DIVISION I GR I C71 F2310
*

Rb +11 00 49 1 7tA-3 DIVS - - - . . . .
,He *ll OO 4D i C71A ' O- DIVS . ,l u ( *

- . . . . . .. u. ..-,-,---w,,

Rn +11 00 49 -C71A Ilt DIVS (
; RB ell 00 49 -C71 313 DIVS SCilAN VV DIVISION I OR I C78 Fl305 1 -
'

RD +11 00 49 -- -C7 -313' DIVS - , - . . . .. u s . . . u. . . u.. , , , , . . - -

IfD +11 00 49 - BA-313 DIVS 1 : _ ^ : ^ ''
^" ^

, , - - .. v. . ... . . . ~

RB +11 00 49 71A-31 DIVS f'. .. .. . . . . . . . . . . . - .6
I RB 'll 00 49 . C7tA- D2VS SCRAli VV DIVISION 2 GH 2 C78 Fl3lO

RB ell 00 49 -C71A- 7: D2VS j
i< D ill 00 49 - -C71 J20' D2VS SCRAM VV DIVISION 2 GR 2 C71 F2209

i RG +11 00 49 - -C7 -320' D2VS
! Rn *ll 00 49 -C' A-32 D2VS SCRAM VV DIVISION 2 OR 2 C78 F2109

lid iIi DD 49 . l A-3* DPVS-
- -...... - . ... vi. -u.. . .i i u. s

*-

1B *Ii 00 49 . C71A- .I D2VS
f(D +11 00 49 - -C71 21 D2VS *

f<B +11 00 49 . -C7 -32P 02VS -...,.........u. u, u,. .morw *

RB +11 00 49 , -C-.A-322 -D2VS
lia +18 00 49 - IA-3?S D2VS SCMAtt VV DIVISION 2 GR 2 C71 F0305
Rn ell 00 49 . .71 - D2VS " " ' ' ' ' ' ' " ' ' ' ' " ' " " ''

" " L "J .
RB +11 00 49 i - - h D2VS

. !
lin *lI 00 49 71A 25 D2VS

*ell 00 49 - -C71 -32/ D3VS SCHAH VV DIVISION 3 OR.T. C78 F2204 *
.

'II 00 49 -C A-327 D3VS
na 49 . - IA-32' D3VS '""'" '"' " ' ' ' ' " ' " " " ^" " "'' " " -

, .. o 49 - 78A-3 D3VS2

RD *le e.s 49 . C71A- 21 D3VS SCitAtt VV DIVISION 3 GR 3 C71 FOlOS
I:15 *1I ou 49 . C71 32' 03VS'

.

RD +11 00 19 -C71 -333i D3VS
J

RB +ll 00 49 . -C7 A-333 D3VS - _ . nn vv u . . . ., . u . i a un
_. _.i;

RD +11 00 49 i - IA-335 13VS SCRAM VV DIVISION 3 OR 3 C71 FilO4
Rin +11 00 49 1 78

~

D3VS -- . .. v i v i o . -.. - - - -. i
-

Ra +11 00 49 I -33 04VS SCRAM VV DIVISION 4 GR 4 C71 F3tOS I<

Oi<n ell 00 49 -C71A- -D4VS ^ ^ - ^ "" n'W e'a" ' ^^ ^~^ X . ;;
Ru +ll 00 49 -C7 di - D-t V S I - 'V DIVISION 4 OR 4 C71 Fl403 q
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CABLE . .OGRAM *

Rtiti Ntst10ER 58-8 08 *
,..

Rute DEGIN DATE: 12/10/81 REPORT lli ALL CABLES SORTED BY BUILDING.ElEVATI
TODAY'S DATE IS: 10/27/82 -

i

bl DO El.EV ROW CAOLE Hit 10ER TO/FRON DESCRIPTION TO/FROM EQUIP 8
..._ ...... .... ...................... ........--....... ..---. ............. . .

i
RB +11 00 49 C71A-34 D4VS
HD +11 00 49 IA- -D4VS MN'" '

RB +11 00 49 I - -D4VS
_

m - '"'^" ' ^ ' ' ' 27^ . . , -
,

/HB +18 00 49 I -C 4- -D4vS SCRAM VV DIVISION 4 OR 4 C71 F0405 l
HB +11 90 49 I - -D4VS --mo... .. -. . . - - - - . . -,. ,..--

RB +11 00 49 71A- -D4VS '1 "*"'''"' ' -- 27- N ; S'ir. * *
.

HS +11 00 40 -C71A-34 -D4VS _ ;^~'*"' 1;.. .un un .. rusus
s

TOTAL QUANTITY THIS ROW SO . .

Ru +11 00 50 -D3VI HAlH STEAN FLOW D LOCAL H22 PO41 *
. *

RD ell 00 50 l -B -D4VI M " ' '- ^ . . _ - - ~ - ' ^ ^ * _ ;Z; Toe *

RB ell 00 50 I || - 2 /-D3VI 1. ~

. 22 T^4.. . _ . _

RB *ll 00 SO 2 118- 2( 3-D4VI .;22 T ^M *

Ru +11 OG SO frJ3 2-NDVI .

l<B +11 00 50 r -B ( -NDVI RECIRC PUNP LOCA_L PANEL 8122 PO22
RB +11 00 50 l - A-O -NDVI mtu M"'" "^

u . 21^ _ .;22 Fow'
.

-

~

RB +11 00 50 1 I ?-D3VI ' . . , . . . .Z~^ ~~ ^ ' ^ ^ ^ 1^ 2 F G-ii
Res +11 00 50 -D4VI -iiiz . 6* i .Nu *ll 00 50 7 30 1-DIVS SCRAM VV DIVISION I GR I C71 F3305

' |I
,

RB +il 00 50 - A-30 -DIVS SdWMMiddema44; ' ' ' ^" * ^^ ' ^'' ~^^^- J
. HD +11 00 50 1 1A-30 *-DIVS 2" ' 07i i5;GG #"'

-_ . ..v..

| Ru +11 00 50 C7tA-30 -DIVS ' ''' ' '"''''r'" ' "" 1 C7i 75006-
RB +11 00 50 -C -DIVS SCRAM VV DIVISION l GR I C71 F2110
RB +11 00 50 BA- -DIVS .

"'"'''^" ' ^" ^ .0 7 ; TZ;;0" ' ' '
,

_ SCitAM VV DIVISION I GR I C71 F1204 -
; RB *ll 00 50 -C71 -DIVS

RB +1I 00 50 1 -C7 38 -DivS " ' ' " ' ' ' '' "" ' -" "' ' '

HB +11 00 50 1 - A-3 -DIVS
. 1 0-7 - T;20-

.07' "'204'

RB +11 00 50 1 7tA-31 -OlVS O '; T;204
1:13 +11 00 50 C7tA-31 -D2VS SCRAM VV DIVISION 2 GR 2 C71 F3310

, ,RD ell 00 bO -D2VS ., ;"^ ' * * ^ ^ ^ ' ' " ^^- dr i roass i.. ..

i< B +ll 00 50 1 -C7tA- -D2VS :2: . ... 07; TOGiO* " " " " ' ' " '

Ru +11 00 50 1 -C71 -D2VS ^
--- -----

,

i I:n *li 00 50 1 -C -32 -D2VS SCRAN VV DIVISION 2 GR 2 C78 F2305 ''
leu +l1 00 50 Al lA-32' -D2VS 67; T2000
RB +ll 00 50 C71A-32' -D2VS g '' ' " ' ' ' ^ ^ - 2 - - ws reaua

-

RG +11 00 50 - C 71 A 'I_?- -D2VS U e ,E.7 reo65. vv v...-. c mm

.nw -D2VS SCRAM VV DIVISION 2 GR 2 C71 F1209 ' /
-

HD +11 00 50 '_
RO +11 00 50 1 -C71A-3' .-D2VS "' ' ' ' " ^ ^^ 2 27' "; COO_~n

,
RB +11 00 60 1 -C71A -D2VS {ii rite 9

.
m. ',

, RD *ll 00 50 1 -C7 -32. -D2VS . ;;: -^ ^ 2^ r =C7i Fi20Gu m a n, . vv .

| HB +1l 00 50 \1 - IA-32 -D2VS SCHAN VV DIVISION 2 GR 2 C71 F02lO
I:n *1l 00 50 I C7tA-32 -D2VS G7i F6Li^
RD *ll 00 50 -C71A-321 -D2VS .. .. _ _. _ . , , . . . . ,,
Rb +11 00 50 - -D2VS .;;._. : -~ ''""

C7; . G C ; O. *

Ru +11 00 60 1 -C78A-3? 03VS SCRAM VV DIVISION 3 GR 3 C71 F2tOSHit +ll OO 50 l -C7tA-' a D3VS .. .. 2: ""^^ ^ '" - 07; TC;OO,_
RO +11 00 50 1 -C7 26 D3VS sii i2;O0
Rb +11 00 50 1 - A-326 D3VS **"*" ;.. .. : P ??' '2;OO"RB +11 00 50 1 71A-320 03VS SCRAM VV DIVISION 3 GR 3 C71 F2403 .

., ; T Z.; G &- i |fRD +18 00 50 - -326 -D3VS ;_ . .. v... .un . ,n .

|
_ __ _ _



. . --

- -
- m 3- 32-

CABI E PewdRAM .tilts NiltIDER 58-0 OS -

<tsN ist.tal te DAT E : 12/10/88 ftE f*OR T lil A LI. CADLES SORTED BY BUILDINO.El.EVATl*
10 DAY'S DATE IS 10/27/82 '

*. ... . . ..... . ..... ..... .. . . _ __.. _ _ '

\
'

:D +11 00 50 -C71A-3 D3VS SCRAM VV DIVISION 3 OR 3 C71 F2403 ' @$ |:B +11 00 50 C71 -D3VS ^~ ^" -- ^^--

- ^^ : Z^ E .R
3 ;:D +11 00 50 38 -D3VS SCHAM VV DIVISION 3 GR 3 C71 F3405 I j:b +11 00 50 l - -334 -D3VS mum i ww unviasun a u,w = ^7; 20- G5

:B +11 00 50 331 -D3VS SCRAN VV DIVISION 3 GH 3 C71 F0205 i

{.:B +11 00 50 C71 -D3VS ' *
.

|:B +11 00 50 1 -C7|A- D3VS g :- " .
-

.2.-.. - , , . . . , ... "^0^5 s
'B +11 00 50 1 -C7tA-3 -D3VS f- "'"'"'"" ^ ^ " ^ ^'- Tois5

.
|.

TOTAL QUANTITY THIS ROW 49 .
, ,

't3 +1l 00 51 -D3VI HAIN STEAM FLOW C LOCAL 1822 PO42
-D +11 00 51 1 -D2 -D4VI . . _ . T-

^ ^^

'" " C C
"- -~

B ell 00 SI I - 20s -D3VI
-._ -

.

"22 "O G -n +11 00 51 1 til-2t -D4VI ;.Z2 700 " *-.-.w.t.... . . . . - - . . -
H +11 00 51 -CllD- NDV2 CRD DRIVE WATER PC VLV Cll FOO3 - -0 +11 00 51 -Cl1 0 NDV3 ~ ' ' ^*" ~^^^ ~

6 *II 00 SI I -C3 200 HDt/ l - : __ : . :20 ."Ot2
^ ^ ''''^" " ^ ^ ^

O eli 00 51 1 - 3-200 0 IVI tiet-t'94eb '' **

u +13 00 SI 18-2 D3VI 72; . ' ^ ' ^
b +11 00 51 C71A-3 DIVS SCRAM VV DIVISION I GR I C71 F2203 .

f('
B +11 00 51 -C71 DIVS N. . - " ^ ^ * ' ' " ^

07! F20^1a +11 00 SI 1 -07 311 DIVS e7i 72206-- ii i ev u s . . w . .. . . . ... .
B +11 00 51 l - -38 -DIVS " "-" ' ' ' " ' ' ' ' - - - ' ' ' -- ' 67; TECOO .

B +11 00 51 . lA-3 -DIVS SCHAH VV DIVISION l GR I C71 FilO7D +11 00 bl C71 -DIVS ,Z 1- 2.T . ??' c!'O?. . . . . . .
B *ll 00 58 -C7 1. -DIVS -07; i;;07

i

B eil 00 SI 1 - -31; -DIVS C7i i;;O7
i

B +11 00 51 IA-31 -DIVS SCHAM VV DIVISION I OR I C78.FOBO4 I
B +11 DO SI C7tA- -DIVS : ^ .- . . L G7i 70.04 I - *

^^ ^ ^ " ^ ^ ^ ^^

a +13 00 51 -C78 -DIVS ' ~ ^ ^ " " " ' ' ' ^ ^ - - ^ 2 .- ^is 70;O4- g
. ,

p ell 00 Sl I -C7 I. -DIVS _ ... .un s un .
' ' '

47i iG;^4 *

u +11 00 St I -C -31 -DIVS SCHAM VV DIVISION l GR I C71 F0406 yB +11 00 51 1 IA-314 -DIVS 6. ( s r ms6iii.
D +11 00 51 71A- -DIVS a Les r v-;OC-.. vv usv.-.. . ... r
13 eiI 00 51 -C71 -OlVS C73 t uaOS-
is +11 00 51 -C7 2: -D2VS SCRAM VV DIVISION 2 GR 2 C78 F1404 . /

, ,

B +11 00 SI 1 - -32 D2VS ' ^ ' ^ "' ^^"'
: :- ;- Oi T i ' 0-?

,

D +11 00 Si i IA-32 -D2VS -sunno vv unusa.m.. - . . . v7i Tiv"
i ,

* *

b *II 00 61 C71A-3 -D2VS m ^" "" ' - ^^' ^
.

': 1. - _ii ri G4
B *11 00 51 -C71 1-D2VS SCHAtt VV DIVISION 2 OR 2 C71 F0310
D ell 00 51 1 -C7 2 -D2VS 07: TOO;O
O +11 00 St - -32 -D2VS - "' ^: - - - v7; T G:;; O {_ . . . c
D *ll 00 SI IA-32 -D2VS - .. ..._

'

^ ^ - Z . - Lis r 65i-e- e,u *11 00 51 71A-3/t -D3VS SCitAM VV DIVISION 3 GR 3 C71 F3204
8 e1I 00 bl -C71A- -D3VS SONMk
b +11 00 51 1 -C71A D3VS

_ .. . ^: -- ^ C. . ..i T^.ZG4
^ -'

_

a +11 00 bl l -C 321 -D3VS " ^" "' ^" **'" ' "" ^ J/g raiG+
0 *li 00 Si l A-33 -D3VS SCRAM VV DIVISION 3 GR 3 C71 F03tl *

6 +11 00 SI 71A-33 -D3VS
_

_ a -67 s TGS+4 l )' '" ' " * ' '^ ^ ^ " - ^ ^
' ' " - - ^ ^T _ wss r s^t4 |

3 +11 00 51 -C71A -D3VS ' ^ ^ ^ ^ ^
1:

j

|
_ _ _ _ _ _ _ _ _ .



__ _. - -

,| g__ g
- - - _ _ - - __

, ,

._ ,
_

s s _
.-

*

CABLE Pfi IAH * -

JN NtsrieEN 58-8 08 ,

sta DEo# N tsATE: 12/10/88 REPORT lli ALL CADLES SORTED BY BUILDl HO.El.EVATit'

IODAY'S DAik IS: 10/27/82

| .D0 ElEV ROW CADLE HUtlDER TO/FROH DESCRIPTION TO/FR0H EQUIP e

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

; ... ...__. ____ ___ ...___........-___ ,

|'

9'
.

5 +11 00 51 -D3VS SCRAM VV DIVISION 3 OR 3 C71 F03tl gg p,

w
i +11 00 51 -C71 -D3VS SCRAM VV DIVISION 3 OR 3 C71 F1304 , ,

""'
-. --- - .. -.iOG4 .

'

- -- <

t *ll 00 51 -33 -D3VS
_ SCRAN VV DIVISION 3 09 3 C71 FilOs

'

> +11 00 Si lA-33 -D3VS
t +ll 00 51 C71 -03VS *

S +11 00 51 -C7 - -D3VS
~

. _ . _7' "*!^^^ ' ~ ' - ^ *" " ' " " ^ * ' ' ^

1 +11 00 51 - -33: -D3VS '

t +11 00 DI IA-3 -D4VS SCRAN VV DIVISION 4 OH 4 C78 F32ll
|

s +11 00 bl 71A- D4VS
^^~ ^ _~^*"" 07* T00:0' "" - . .

r
t +li 00 51 -C71 D4VS 07; T 0Z ; ;-

* *

t +ll 00 Sl -C7 336 D4VS C(i rJrs

i +11 00 51 - -33 D4VS SCHAH VV DIVISION 4 OR 4 C71 F3407 *

. . . . _ . 1~ ^7; T0407
1 +11 00 Si lA-3 94VS _ " " " :

^'
-

1 +11 00 51 C7tA- D4VS - .- . _.. s, s . .~. *

. . . .. u....v., v, ,. U(a r agu r
1 +11 00 51 -C71 0 D4VS
t +11 00 51 -C 330 D4VS SCHAH VV DIVISION 4 OR 4 C71 F2210 * ~

e
-

^ C7; TZC;O .
-^ ' ^ ^ ^ ' ^^

| 1 +ti 00 51 A-3 D4VS
' L7; T22:0

t +11 00 51 71A- D4VS
" ' " - - be redie

t +11 00 51 -C71 9 D4VS
' --

.

~ _.. ,

t +11 00 51 -C 339 D4VS Uti r ei-M-

t +11 00 51 / A-339 D4VS G7; T Z C ; O-
*

t +ll 00 51 71A-3 D4VS SCHAM VV DIVISION 4 GR 4 C71 F2311 - T
Urs r s s i i- -

|
n eil 00 51 -C7tA- 04VS 1 .. .. . . . .. . -.. . -- .

sii riaii" - ' ' " ' " ' ' ' ' " * " " ' n'"
t +11 00 51 -C71 0 D4VS
t *II 00 51 -C7 340 D4VS G7i TCO:!
t el. 00 51 - -3 11 04VS SCRAM VV DIVISION 4 GR 4 C71 FilO3
5 +11 00 S1 IA-3 04VS -07 ; ;;;OO

t +11 00 5l C71A D4VS- 07: "*!M
i +11 00 Si 1 -C71 Il D4VS sin r i s u5-
5 +11 00 Ol I - -310 0 -1VS SCHAM VV DIVISION 4 OR 4 C71 Fl3tl ~

\

i +|1 00 5l I lA-34 D4VS Sfdid&behikhmeded h s?i T;;;;
--c.u... .. ...-,-u. -. un - eTi T;0ii ,

t +11 00 51 C71A- D4VS
1 +11 00 Si l -C7 : D4VS

- C7+ T i O ; ;-
*

1 +11 00 Si 1 - -344 D1VS SCRAM VV DIVISION 4 OR 4 C71 F0304 *

C71 ruo64t +11 00 51 7tA-314 04VS _ " ^ " . . , . . . . . . . . . . m

s +ll 00 51 -C7tA-311 D4VS
'" O-i i 00^4.

' ' ' '**^^ _. . C71 rud64 7
-

1 +11 00 51 1 -C7 D4VS .. .,

TOTAL QUANTITY THIS ROW 77 ,
. ,

.

,

| t +11 00 b2 -DIVI HAIN STM FLOW LOCAL PN B H22 PO25A
' " ' ^ " ' ' " '

i *ll OO 52 -02111- -D2VI
^^^ ii22 7025^.

'

'~' ^'

t +11 00 b2 1 -0 DIVI '- :-' .

1 [
'

n +1I 00 52 1-20 -D2VI 4 g
t 1
r 1 +11 00 52 33A -T"'

^^^ " ' ' " " ^^- i.22 TC25JL /
,

.,
*

1 +11 00 52 l -l NOV1 RECIHC PUNP D LOCAL PNL B33 PO22 -| ' gg '

t +ll 00 52 0-2 NOVl LOCAL INSTRut1ENT RACK Cll 2020
|

.-

( Ot +11 00 b2 ClID-2 FIDV I 8 nr a' ' " " ' ' " ' " " " " " " " " " " 0;. 2000 ) q'

t +11 00 52 -Cll NDVI Cii 2020 j 7 g Not +1l 00 52 i flDV2 VLV Cll FOO2B POS SW Cli FOO2B
m2 m y, +11 CO m 2.~. -,.m l -

_ . . . , . _ . . _
i

_



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

m N, -
; ._. -

CABL E .'Ri . AH
! sti tiuttisER 58-8 08

,

*
*

| 811 BEGi te DATE : 12/10/81 REPORT lli ALL CABLES SORTED BY BUILDitlO,ELEVATIO
TODAY'S DATE IS: 10/27/02 .

DO ELEV ROW CABLE tilattnER 10/FRON DESCRIPTION TO/FRON EQUIP 8

.. ...... .... ...................... ........................ .............
,

+11 00 52 -D2VI HAlH STN FLOW L OCAL PN B H22 PO25A
'

M. $h*ll 00 52 -CSI i -DIVI '!22 ''02 S (.
+11 00 52 -C 311 DIVS SCRAN VV DIVISION I GR I C71 F2304
+11 00 52 A DIVS
ell 00 52 DIVS C-" T^22'
+11 00 52 71 1- DIVS -07 ; ' 2 ^,0 -- 5 -

*'''

,

*ll 00 52 -C 318 D2VS SCHAN VV DIVISION 2 GR 2 .C7) Pj404 [,

eli 00 52 A-318 D2VS . . . . . .. .. . . . . . . . . . . . ... - . 47 ' c ? ' ^ ^-

+11 00 52 A 71A-319 D2VS SCRAN VV DIVISION 2 GR 2 C71 F2404 .

+11 00 52 A D2VS I? ' F2 000" " " " ' - " " ^

ell 00 52 78A-31 -D2VS , ' ' " " .. .. _ ^f'' r2'^'* ~ *
*

*ll 00 52 -C71A- D2VS _C7' FO'O' *

ell 00 52 -C7 21 D2VS SCRAll VV DIVISION 2 OR 2 C71 F2iO4'
ell 00 52 -C 328 D2VS C7' TC;GT

,+11 00 52 lA-321 D2VS - - " ' ' - " ' ' ' ' - ' " " ' "" a TT' C2'^'
*II 00 52 C71A-328 D2VS . . . . . . . . . .. . . . . . . . . . . . . . . f'? F2'^'
+11 00 52 -- D2VS SCitAN VV DIVISION 2 OR 2 C78 F l 2O3r

,

+11 00 52 -C71A- -D2VS
.

,

I +11 00 52 -C7 i -D2VS mo... .. . . . . . . . . . - . . . C7' "*200 .
' ,

*ll 00 52 - -32; D2VS "' '"- - ' ' ' " " ' - " "" a e'' '''^'

+11 00 52 lA-32' -D2VS SCRAtt VV DIVISION 2 OR 2 C71 F0403
,

j *ll 00 52 -C71A-32' -D2VS - ' " ' " " " " f?' reiO2 i

l +11 00 52 't D3VS SCitAN VV OlVISION 3 GR 3 C71 F3104.,.

*II 00 52 -C71A- t -D3VS ,,e ' ' r?!O' k.
+11 00 52 -C71 1 -D3VS ~

f?' T0004 j3
*31 00 52 -C 320 D3VS . . .. .. . . . . . . . . . . ... C7; T0;0^ ', ,+ll 00 52 A-331 D3VS SCRAtt VV DIVISION 3 OR 3 C71 Fl210
+11 00 52 7tA-331 -D3VS W ^" '

''' '" ^ ^ ' ^ ^ _r?' ";^;^
+11 00 52 -D3VS ' ^ :: ^ ^' ^^ ^ ^ f 7' r!2!"-

+11 00 52 -C71A-3 -D3VS 7; T;2:^m.n . . . . . .m .
+11 00 52 -C71A -D4VS SCRAN VV DIVISION 4 GR 4 . C71 F3311

, .

'

+1i 00 52 -C 3. - D.IV S f'! F22!' .

+11 00 52 - 3 3 ', -D4VS C7: T O O 's~ " ' ' " " ' ' - - ' ' ' ' " '

+11 00 52 71A-33. -D4VS 6selmagengy ggr N _C7! F22!' #
*ll 00 52 - 07'A-33, - D -I V S SCHAtt VV DIVISION 4 GR 4 C71 F3304
+11 00 b2 - C 7 | A - TM -DIVS f 7' "??Oi
*ll 00 52 -C 71 A - 3' -D4VS "'' ^^

.....v.,
^" " ^7' "??O' / **

+11 00 52 -C71 -D4VS C7' T0304
+11 00 52 1 -C- - 3 l' -D1VS SCRAM VV DIVISION 4 OR 4 C71 F0211 *. .

+11 00 62 I IA-34 -OlVS r=" '"' "'''''' - " c78 8 ^ ' ? _' .
*

... u n . .. . . . . . . . . . . . . . . . ?? ' CO2!!+11 00 52 i ^ 71 a 'id : -D4VS
+11 00 52 1 -C71A- -D4VS * - ' ' " ' '"' "' " " --' ' "- - c'' "^^**

+11 00 52 l -C78 3 - D-1V S SCRAN VV DIVISION 4 GR 4 C78 FO204
*II 00 52 1 - -343 D4VS C75 '^22'
+l1 00 52 7tA-343 D4VS '

jf [+11 00 52 w. .. - ,- -D4VS i.7 s r626+

TOTAL QUANTITY THIS ROW 57

+11 00 53 -NOVI JET PUNP B LOCAL PANEL H22 POO9

M38-90ee.h+11 00 53 -NOVI JET PUNP B LOCAL PANEL.



V~~' '

[}m m
- e -3_

CABLE Pl. , RAM
':Uti NtstillEH 50-0 0S *

UN DEOlte DATE: 12/10/81 REPORT Ill ALL CADLES SORTED BY OUILDINO.ELEVATIO
TODAY'S DATE IS: 10/27/82 i

| DO ElEV ROW CABI E tit 8 tit 3ER TO/FROM DESCRIPTION TO/FROM EQUIP 8

-... ...... .... ...................... ........................ ............. .
,

o +lI 00 53 -NDVI JEi PUMP B LOCAL PANEL N22 POO9
'

$ .

B +11 00 53 1 -Cil ( -NDV2 STABILIZING VALVE CII FOO7A-A .

B +1l 00 53 | -C -301 -NDV2 STABILIZING VALVE Cli FOO7A-B
B +11 00 53 IA-301 -NDV2 STABILIZING VALVE Cl3 FOO78-A
u ell 00 53 1 -NDv2 STABILIZING VALVE Cl3 FOO78-B |

I
,

B +11 00 53 -NDV2 STABILIZING VALVE Cll FOO7C-A *
' *

|
B +ll 00 53 Cll -taDV2 STADILIZlNO VALVE Cll FOO7C-B
B +11 00 53 1 -Cl 301 -NDV2 STABILIZING VALVE Cil FOO70-A
B +11 00 53 1 - A-301 NDV2 STABILIZING VALVE Cll FOO7D-B .

B +18 00 53 I 71A-300 DIVS SCHAM VV DIVISION I OR I C78 Fl312, 1

h f I.B +11 00 53 C7 DlVS ~* N *

B +11 00 53 A- DIVS SCHAM VV DIVISION 1 GR I C78 F3203 *

O +11 00 53 -C78 DIVS l

n +ll 00 53 1 -C 300 DIVS *

.

B +ll 00 53 1 A-309 DIVS
B +11 00 53 7tA-313 DIVS SCHAM VV DIVISION I OR I C71 F1312 . .

B ell 00 53 -C7tA-313 DIVS -

B +11 00 53 1 DIVS SCHAM VV DIVISION 1 GR I C71 F0312
B +11 00 53 78A-3 DIVS .,

D +11 00 53 1 -C7|A- DIVS F65i2 9-. -.....w. a un a w.
D +11 00 53 1 -C71 -DIVS SCHAM VV DIVISION I GR I C71 F0303 '

,

B +11 00 53 l -C . 3lt -OlVS
n *ll OO 63 i A-311 -DIVS g' u "' ^

_7: T0003-. _ . _ _. ,

O +|1 00 53 7tA-311 -DIVS 'ru in, ni..c.on . - - . f7 7333;
n +11 00 53 -C7tA-31 -DIVS u, i en m

u +11 00 53 1 -c71A-Olf -D2VS SCHAtt VV DIVISION 2 GR 2 C71 F3408 ,,B +11 00 53 +4 -G/iA-r p D2VS
B +11 00 53 si -C74 i D2VS
B +11 00 53 il -C7 316 D2VS
B +11 00 53 il - A-319 D2VS SCHAll VV DIVISION 2 GR 2 C71 F3212 .
O +1l 00 53 1 71 D2VS '

0 +11 00 53 s - D2VS
.

b ell 00 53 x 71 D2VS
a +11 00 53 si -C7 - 3 24 D2VS SCHAH VV DIVISION 2 GR 2 C71 F2312 "

B +ll 00 53 il - A-32( D2VS
B eli 00 59 18 /lA-32( D2VS
B +11 00 53 T C71 -D2VS / -

b +11 00 53 T - D2VS SCHAfl VV DIVISION 2 GR 2 C71 FIIU2
1 *II 00 53 I D2VS. . .

In +11 00, 53 ;l -C71 32; D2VS SCRAll VV DIVISION 2 GR 2 078 FolO3 -

'

B +11 00 53 1 - -32 D2VS
B +11 00 53 .l IA-3? D2VS
n +11 00 53 . 7 D2VS C i- . . . .. . . _ . _ . . 2 - ~' ^ f ' n M:03 -

,

B +11 00 $3 - -D2VS SCHAM VV DIVISION 2 GR 2 C78 F0203 '.

n *ll 00 53 . -C71 - -D2VS 07; T0200
[B +ll CO 53 .I -C -32 -D2VS 2- ^ ^ ^ ^ 1. ^ ^ ' ~ ' ' ' * C ': TO20? :

B +11 DO 53 1 - IA-32 -D2VS c-a-2 m en m !

B +11 00 03 1 -D3VS SCHAH VV DIVISION 3 GR 3 C71 F0407 i
B +1i 00 53 A-3 -D3VS
B +11 00 53 71A > -D3VS SCHAH VV DIVISION 3 GR 3 C71 F2111 m
O +11 00 53 1 -C7 2C -D3VS I P 1 [

/ P.

*
i

.- . _ _ -



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

_
' * .-

CABLE Pros sH "

i NiltIDER 58-0 08
4 DEGIN DATE: 82/10/81 REPORT lil ALL CA01.ES SORTED BY BUILDING.ELEVATIC

.
* .

*

. TODAY'S DATE IS: 10/27/82
|

,

, 30 ELEV ROW CADLE tutt1 DER 10/FROM DESCRIPTION TO/FRON EQUIP .e.. ...... .... ...................... ........................ .............
, ,

*

\
+11 00 54 -DIVS SCRAM VV DIVISION I GR I C71 F3103
+11 00 54 1 -C7tA DIVS SCRAM VV DIVISION I GR I C71 Fl2tl *

+11 00 54 1 -C78 DIVS .. _..::;-""' ^ * " ' ' "" * *'M..
! +11 00 54 4 -C 383 DIVS ^ ^ ^

- * ^ - - - ^
.. u.v.,,.m.

. . _
I +11 00 54 - -313 DIVS r ^^ 2...._, _.. . ;-- -' ; ; . .
i *il 00 54 lA-314 DIVS SCRAM VV DIVISION I GR I C71 F0212 *

. *
1 +11 00 54 C78 DIVS

,

+11 00 54 DIVS g^^^ ^ ^ ' ' "" '_'''^^' " 2.
'

+11 00 54 71 DIVS
. .. ~:1.2

+ll 00 54 - -317 D2VS '' ~

C71 F3312
',*ll 00 5.1 -C7 317 D2VS SCRAM VV DIVISION 2 OR 2 ,

.

+11 00 54 IA-310 D2VS ^~'
. ,.

. .
*

+11 00 54 C -D2VS
. .

+11 00 54 A-3 -D2VS SCRAM VV DIVISION 2 GR 2 C78 F3409
i *ll 00 54 -C7tA-3 -D2VS

-

*

*ll 00 54 -C71A -D2VS .... . . . . . . , , , . .. . ... .-
+11 00 54 -C71 -D2VS SCRAM VV DIVISION 2 GR 2 C78 F3403 -

* *

| +11 00 54 - -31 D2VS -^" '

. " . .. .. . . . . . ... . . . .
~

a, .
+li 00 54 IA-38 D2VS

,

+11 00 54 78 D2VS " " ' '' '"- " ' ' "' "'' " "" " "' " ' ' * * i' *
,*

+11 00 54 31 D2VS ,, ,
*

[q*ll 00 54 -C71A- D2VS SCRAN VV DIVISION 2 GR 2 C71 FO404 *
" -

+11 00 54 -C71 02VS -
}..

,) (8.

l. \g g tj+11 00 54 -C7 325 D2VS - . . . .. ..._. . .. _ -,. . . . , _ _ _ *

| +11 00 54 320 02vs-
<

-.] .
, +11 00 54 I D3VS SCRAtt VV DIVIslote 3 OR 3 C78 F22tl k"

'

l

h4 [.+1I 00 54 - 03VS * * - ' " ' ' ' ' ' ' ' ' ' * " - ""' """''
.- #

| +11 00 54 C71A -D3VS f *f*
. .," - " ' " ' " ' ' ' ' " ' - " ^ ^^ ^ ^'' ~ ^' ',

.

+1i 00 54 -C71 ; -03VS m., , . . 2..
- ^ ^ ^ ^

i - T_ .._ . . , .

*ll 00 54 -C -32; -D3VS SCRAft VV DIVISION 3 OR 3 C78 F2303
*ll 00 54 - A-32; -D3VS , ,

"
g

| :|| : M : N"
-

+ll 00 54 1 t -D4VS SCRAM VV DIVISION 4 GR 4 C71 F2405 .
' #+1l 00 54 -C7 33t -D4VS

+11 00 S4 - -334 -D4VS L.m. ' ^^ ' " - ' ' " ^ ~ _ -, ,, u.....
+11 00 54 1 -D4VS ' ' " ^ " ' ' ^ " ^^^-^ ^ ^ " ' " ' ' " ' ' ^ ~
+11 00 54 4 - -D4VS SCRAtt VV DIVISION 4 OR 4 C/l Fl202

.

7 .

+lI 00 54 I IA- -D4VS
.+1I 00 54 1 -C71A I -D4VS E_ ^'" ' '^^ , ,

.w v..._. _ . . , - .

| *ll 00 54 -C7 1 -D4VS :- -' ' ^^- 'vv v...... .-'

*ll 00 54 - -34 -D4VS SCRAM VV DIVISION 4 GR 4 C71 FilO9
+ll 00 54 IA-34 -D4VS
+l1 00 54 7 -D4VS S- *

I +l1 00 54 -3 -D4VS ' ' ' " ' ' ' ' " ' " ' ' ' ' " ~ " ' " ' ''
..

+11 00 54 -El2A- -DIVI RV l.VL & PRESS A LOC PNL 1922 POO4
+11 00 54 -E2l -DIVI _T^ __ -.

^-- --

-. a v a. . . . . _ _
+11 00 54 -E -OlVI * " " * * * --

nce ruua'...
+11 00 54 A-2 -D4VI RV LVL & PRESS D LOC PNL 1822 PO2G
+11 00 54 31A-2 -DIVI ^ '^* * ^^^ ^^ "" '-

i

+11 00 54 E32A-2a -D2VI HAIN STEAM FLOW B LOCAL 8122 PO25
/

_ _ _ _ _ _ _ _ _ _ _



__ _ _ _ _ _ _ _ _ _ . _ _ _ . . _ _ _ _ _ ____ _ _ _ _ _ . _ _
_

37- - - s_ ,
UAoLL s' JRAM *

' 08N Nur10E H 50-0 C6 *
,-.

|Uffi BEGIN DATE: 12/10/81 REPORT lli ALL CABLES SORTED BY SUILDING.ELEVATIC ,

TODAY'S DATE IS: 10/27/82 , Subm * .
' '

'. . . ..... .... ..... . . .... . -

tB *Il 00 54 A'l -E51A-2OOI-DIVI RV LVL & PRESS A LOC PNL H22 POO4
.

'
TOTAL QUANTITY THIS ROW 74

I:D- +11 00 55 -NOV2
VLV Cli FOO2A POS SW . I C71 F3302 %

s
Cli FOO2A A/O , /Yd -

I:D +11 00 55 I -C71A -DIVS SCRAM VV DIVISION I GR *

g* y
.

.tB +11 00 55 1 -C7 -DIVS
|tB *ll 00 55 I -C 3 18 -DIVS SCRAM VV DIVISION 1 GR I C71 F2313 )

'

:D +ll 00 15 5 | A-31f -DIVS ; .' . .~......m .. . . . . . . . . .. .. . r.. ..
.(B +11 00 55 7tA-31 -DIVS SCRAM VV DIVISION I GR I C78 F2212 ",

|1(B +11 00 55 C7 -DlVS *
.|:0 ell 00 55 - -DIVS '_^

.

. .. u i v i a e v.i . -.. . .. .--.; | *

|:0 ell 00 b5 C71 -DIVS --...... .. .. - . .. . -.. . . . . . . . . .
!!D +ll 00 55 -C71 DIVS SCRAM VV DIVISION l GR I C78 F22l2 -

Jtn +11 00 55 -C -3tl DIVS
f.

*-" '"' " ' ' ' ' " ' - ' ' ' " " ' "'' *-"'"
i

!:B +11 00 55 - IA-313 DIVS SCRAM VV DIVISION I OR I C71 F1201
!(B *ll 00 55 71A-3l DIVS I *

* *
- . . . . . . .. . . . . . . . . . ... - . . . . . . .

itB +11 00 55 C71 DIVS SCRAM VV DIVISION I GR I C71 Fl406
.

-

'(B +11 00 55 - -DIVS
;tB +ll 60 55 IA- -DIVS

.*

IB +11 00 55 -C71 -DIVS T^~ ^^

"T^T- " ^ ' ' * P_" C'*^^

tB +11 00 55 -C71 319 D2VS SCRAM VV DIVISION 2 GR 2 C78 F3213 *

:D +1l 00 55 -C -389 D2VS
fIB +11 00 55 - lA-319 D2VS - ..-....anv. - a urv i s n. s e

ID +11 00 SS 7tA-319 D2VS - . . . . . . . .. . . . . . . . . . - . . . ... . - -
:D *Il 00 55 C78 D2VS SCHAM VV DIVISION 2 OR 2 C71 F2302

.

:D +11 00 55 ) D2VS
:D +11 00 55 -C7tA- > O2VS ^'" - --nm .. .. _ _ . _ . . - _ . . _ . . _

B +ll 00 55 -C7tA- 02VS SCRAM VV DIVISION 2 OR 2 C71 F22OI
:D +ll 00 55 -C71 D2VS
:D +l| 00 55 -C71 320 D2VS ~

\
:6 +11 00 55 -C7 -32 -D2VS *

:n +11 00 55 I -C -320 02VS ,-" ' " ' - - ^ " a a Eddatew
:n *ll 00 55 I - IA-323 D2VS SCRAtt VV DIVISION 2 OR 2 C71 F1302 #
:b +11 00 55 i D2VS

Itn *ll 00 55 I -3 D2VS .

:D +11 00 55 1 -C7tA D2VS " " ' ' ' ' ' ""' " '''' "" - - - - " ^ ' ' "'"""
f:n +11 00 55 l -C71 0 03VS SCHAM VV DIVISION 3 OR 3 C71 F2406 *

Jtu +11 00 55 1 -C -320 D3VS
,

I-,
)in *ll 00 55 1 - A-329 D3VS .

*

'tu *ll OO 55 1 71A-32 D3VS SCRAtt VV DIVISION 3 GR 3 C71 F3202
"'-"""""' " ' ' ' ' ' ' - ' ' " ^ " " "'' "" '- itu *ll 00 55 C D3VS

:D +ll 00 55 A-3 D3VS |

:D +1I 00 55 -C78A D3VS
-

*

1:0 +11 00 55 si -C71 D3VS *

:D +11 00 55 l -C -330 D3VS SCitAtt VV DIVISION 3.OR 3 C71 FO402
:D +11 00 55 l - A-330 D3VS - . . . . . . . - -...u.. . . . - ......u.
:D +|1 00 55 7]A-331 D3VS
|B +11 00 55 '' D3VS SCRAM VV DIVISION 3 OR 3 C71 F0302~.

:D +11 00 55 75A- -D3VS N
:o +il 00 55 -C7 -D3vS c -- .. r- r-n a= ~ -- ( h f 1. . . .

__ __ _ _ ______ _



..p - -w g_

.

CABLE PRwRAM * **

un HuttutR 50-8 08 ,

UN DEGIN DATE: 12/10/81 ftEPORT lli ALL CADLES SORTED BY BUILDINO.ELEVAT
*

'TODAY'S DATE IS: 10/27/82

N!$$ $'

. . . . ..... ... ..... . . .... H" ". ?T $
- . -

/g /g4 g SUg/ \p^ ~ ' ^ " ' ' ' '~^^^^ -

D +l1 00 55 - l' ~ ' ^ _ en vv vi..-.-.

B *ll 00 55 1 -C78 -D3VS SCitAH VV DIVISION 3 GR 3 C71 F0313 -

B *ll OO 55 Al -C7 03VS
'

~

7
I

0 +11 00 55 Al - -33l D3VS
" " ' ' ' ' ' ' ' " ' ' ' ' " " - - ' " " "" ""' -""'"

I

D +11 00 55 Al A-333 D3VS
^ ^ ' - ...;- -

* *-_-n.. .. . . . . . . . _ -..
' '

B *ll 00 55 A 7 t A-333: D3VS SCitAll VV DIVISION 3 OR 3 C71 F1313
D +ll 00 55 -C7 D3VS

'~'
~ f .

" ' ' ' ^ ' ^ ^ ^ ^" ^ ^^^ T

D *ll 00 55 -3 D3VS f '' " " " ._._

* ' -

D +11 00 55 71A- -QVS SCHAM VV DIVISION 3 OR 3 C71 FilOl
D +11 00 55 -C75A - frJVS ... .vn . -n - -. . ~ ~ _''""

~

,

:D *ll 00 55 1 -C71 - -D3VS - . vv u...-.-. - -. i
- - ' * *

.-. ,

:D +l1 00 55 I -C7 33- -D3VS
ta +11 00 55 1 -C -33i D4VS SCRAM VV DIVISION 4 GR 4 C71 Fl314 ' '

^ ^'"'''"" ' ^^ ^ : .;.;- ,

:D +11 00 55 l - A-336 D4VS _^
16 +11 00 55 lA-3 D4VS SCRAM VV DIVISION 4 OR 4 C78 F3383 .

''""" '"' " - - ' ^" ' ^'' "aa'^

:D +11 00 55 7 D4VS *.

.

CD +11 00 55 - D4VS
iu +11 00 US 1A- D4VS
4D +ll 00 55 1 -C71 D4VS SCRAM VV DIVISION 4 GR 4 C71 F3402 ..

40 +11 00 55 1 -C7 3r -D4VS ,

tD +11 00 55 l -C -334 -04VS SCHAM VV DIVISION 4 GR 4 C71 F3102 .

10 +11 00 55 1 - A-331 -D4VS ^1 ,.....un . -.. . -.. . .u
__ ..

, -

:D *ll 00 55 lA-334 -D4VS - _ . .Z.-. - , , , . . -.-

" " ' ' ' ' ' " " ' " ' ' ' ' ' ' " ' ' ' "" ' " - "" -

10 ell 00 55 71A-3 D4VS
til +11 00 55 -C D4VS SCHAH VV DIVISION 4 GR 4 C71 F2iO2

#|* * " ' " ' " ' " ' ' ' ' ' " ' " ' ' ' "" ' "'' --'- -

ID *ll 00 55 lA-34 D4VS
<D *ll 00 55 -C7tA-3 D4VS SCl<AH VV DIVISION 4 OR 4 C71 F2102
3D +11 00 55 -C7tA- D4VS

' '

90 +11 00 55 -C7tA i D4VS SCHAll VV DIVISION 4 OR 4 C71 F1314
1B *11 00 5b -C71 41 D4VS .

i

HD +14 00 55 -C7 -34 D IVS SCRAM VV DIVISION 4 OR 4 C71 FOlO2
' ' ' " " ^

-- -~

--_i |RD +11 00 55 - ,A-34 -D4VS _. . . - . _ .

C71 F0408 j
.

RD +11 00 55 lA-34 -D4VS SCHAM VV DIVISION 4 OR 4 #
RD +11 00 55 71 -D4VS
HD ell 00 55 34 5-D4VS - - . . . . . .. . . . . .u . - . . . . . . . . . - . . ...

RD +11 00 55 IA- 1-DIVS ^~
2-

' - - - :----^^^~-
I - |

.. -.

'

.

TOTAL QUANTITY Tills ROW 83
'

RB ell 00 5G l -D l-20 -DIVl HAIN STEAM FLOW A LOCAL H22 Pol 5 .

.. _ '- i ^ ^ ^ ^ ^ * " _
*

^ ~ ^^ ^ .

HD ell 00 56 1 - |||-20 -l 2
^*""" " ' ^^^ " ' ^ ' ' '

f<D +ll 00 bG I 2111-20 -DIVI _

.. . v i o
^

~

HD ell 00 SG 28tt-20 -D2VI _ - : -^ -~

..- . .. - - . _

~ ~ ^ ^^^ ^ rice : usaHD +1l 00 5G -C318 'h -NDVI " - - - - ' " ' - ,
r-^^ ' ''' ~ ~ ' ' ^ ' "

Hit +11 00 SG B-20 -D2VI -
. . n iuun-

_

HD +ll 00 SG 1 -C510-2 -DIVI
- -

_Z-..- . . - - 2.o
-

. .. -

Hu +11 00 56 1 -C7tA- J -DIVS SCRAM VV DIVISION I GR I C71 F34tO
"''^" ~ " ^ ' ' ' " ^ ^ ^ ^

HD +ll 00 SG l -C71 30- -DIVS ..-. ,, . ,

HD +11 00 SG l -C -30~ -DIVS SCRAM VV DIVISION I GR I C71 F3214 ~ '

,

' ^""'*'^" ' ^" * T^ - ^^

h |HD +11 00 SG - IA-307 -DIVS M' " ^ " .

HD +11 00 SG G7|A-308 -D+"4 _... .on . - . . "-^'_m |" "" ^ - - ^

Nr
_

|
.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _
l
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"
CABLE F . ARAM

'Rut 4 nut 1 DER 50-8 OD ~

HUN BEGite DATE: 12/10/01 REPORT lli ALL CABLES SORTED BY BUILDING.ELEVATI .

TODAY'S DATE IS: 10/27/82 i

! Bl.DO El.EV ROW CABLE Nul10ER TO/FROM DESCRIPTION TO/FROM EQUIP h8 *e. j
.... ...... .... ...................... ................--.__.__ ............. _ ,

f8J fggHB +11 00 SG .. -- .. - . - . - . . -n a ws r aa s u '
.HB +11 00 SG l -C71 -DIVS SCHAM VV DIVISION l OR I C78 F3214 /.

'HB *ll 00 50 1 - O -DIVS ( 7|HB *ll 00 SG I -31 -DIVS SCRAM VV DIVISION l GR I C71 FOlOI | j; f<B *ll 00 SG 75A-31 -DIVS - .v. - ..- -
^^ ^ ^'" "^"^^

f -

*

*~
_

|
,

|HB *ll 00 SG -C -DIVS SCHAM VV DIVISION I GR I C71 FO314 * -

|HB +11 00 OG
,

A -DlVS
| ,j ffB +11 00 SG -C71 -DIVS

'^'

:HB +11 00 SG I -C -31 DIVS f '' " * " " ^^ 1. . .- 2- "'' '^''#-"
. .

'HB +11 00 50 1 - A-322 D2VS SCHAM VV DIVISION 2 OR 2 C78 F1212
|HO +11 00 OG 7tA-322 D2VS ^ ^ ^

__.: *
* *.. ......un s un s .

'' "''"' ^ ^^ ^ ^

,

,HB *ll 00 OG C7 02VS f - ::; *

l ira +11 00 SG A-3 D2VS '#"'" '"' "''''a'-' a ^" " ""' "-

iHB +11 00 56 C71A-T D2VS SCHAM VV DIVISION 2 GR 2 C71 F l .lO7 * '
,

HB +11 00 50 l -C7tA D2VS -- .. ui vi aev.. _ --.: :-- ~ . -
'HB +11 00 50 1 -C78 12 3 D2VS ^""*" "" ^* - ^'' ' ' ' ^ ' "

_ - .n

HB ell 00 SG -C -323: 02VS : : . . : -- S na ' "'- -- ^'" *
.*~ ,

_ .

. l(B +11 00 5G l - A-324- D2VS SCHAM VV DIVISION 2 GR 2 C75 F02OI
1HB el| 00 SG 1 lA-324 D2VS .,

I:B ell 00 SG C D2VS " " * " "" n ' u ' * ' N * ^" ^ ^'' " ^ ' ^ * -
I ;B +1I 00 5G IA- -D2VS - .. - .i._. - -- ^

- - - ^ ,'I
- - -

"" - ^ ' ' * ^-
. . _ . . . ,

'HB ell 00 56 -C71A -D2VS
[SCHAN VV

_..... . . .

HB +44 00 56 -C71 - -D2VS DIVISION 2 OR 2 C71 F03OI
HD +li 00 SG -C7 32 -D3VS
HB +|1 00 56 -C -32 -D3VS -

,HB +11 00 SG IA-33; -D3VS SCHAM VV DIVISION 3 OR 3 C78 F0213
JHa +11 00 SG -D3VS
|Hu *ll 00 56 A-3: -D3VS U ^

-

_ . - ^ ^'' "- .7.. .un -

!RB *ll 00 56 -C71A- -D3VS
HB +11 00 56 -C71A- -D3VS, SCHAtt VV DIVISION 3 GR 3 C71 F13OI .HB *li 00 SG -C71A -D3VS \

IHB +11 00 56 -C7 I-D3VS SCHAM VV DIVISION 3 OR 3 C71 Fl3OI ,

HO +11 00 5G -C -33 6-03VS ""''''-"'' - ^- -"" - --"
,HB +ll 00 SG - A-38 6-D4VS SCHAM VV DIVISION 4 OR 4 C71 FlllO #
HD *ll 00 56 7tA-34 - D -1V S
HD +ll 00 56 -C -D4VS SCHAM VV DIVISION 4 OR 4 C78 F0202
HB *ll 00 SG A-31 -04VS <r"'" "" 8" "Sa - ---

HD *ll OO 56 -C71A-3 - D-1V S * f- -

;HB *ll 00 SG -C75A- '-D 4VS
' '

-, ,

Itu *ll 00 56 -E31 -D2VI MAlte STEAM FLOW A LOCAL N22 Pol 5 '

HB +11 00 SG -E3; oi -DIVI N
HD +11 00 SG -E 201 -D2VI \/

Ru *li OO 57 -ClIA-2 - t4DV I BHANCil 1 T ON UL 22 MD
HB +11 00 57 -CalA- -NOVI

_ . _ ~RB +11 00 57 -Cll - tIDV I - - - M^^>" " ^" " * " ~

HB +11 00 57 -C -25 -NOVI
kB +1I 00 57 iA-25 -NOV| BHANCil JUNCT|ON HODULE BJHII
MB +11 00 57 CilA-25 -NDkI g. " ' " ^ * ' ^ " ""~ -

. ~ . . . .

- - - -- -- -



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

.' '
- q ]) -

'! CABLE JORAM
e

i Hlite tiot1BER 50-8 03
.

.*

Hurd DEGIN DATE: 12/10/81 REPORT 111 ALL CABLES SORTED BY EUILDING.ELEVATI *

TODAY'S DATE ISs 10/27/82 1

01 DO ELEV ROW CADLE NUNDER TO/FRCH DESCRIPil0N TO/FROH EQUIP [# jf 4./ y
.... ...... ---. ........--.--.----.... ...-- ---...-------..... ............. - , ,

|

HB +1I 00 57 -NOVl -.-- - u.n i e i NO gp , gHB ell 00 57 -CllA -NDVI BRANCH JUNCTION HODULE BJHl2 g g u
'

HB +11 00 57 I -Cll 4 NDVI 4'>=

[}
J j'

HB +ll 00 57 1 -Cl 254 tlDV I
' HB +1l 00 57 I - -255( 3DV I D4'^^^ ^ ^ ; 2. . - .2 2_.. j -

HB +11 DD 57 I IA-2 I #DVI 7 m s . .. rn., v us. ~ ' " * * ' ,
*

HB +Il 00 57 1 1 40V3 -. ,uwi m.uu. .vn .~. .Z
HB +11 00 57 A HDV3

..

HB +l1 00 57 || NOV3 . ._ , i 2_. .-. . n m, n .. ~ .m. -

; l<B +11 00 57 -Cl 402 NDV3
| HB ell 00 57 1 - -40 -taDV3 ,

* *g qr ,HB +11 00 57 I lA-40 NDV3
|HB +11 00 57 7tA-31( -DIVS SCRAN VV DIVISION I GR I C71 F2407 [(f @HB +ll 00 57 -DIVS 21 .. 2;...... ^~ * ^'' "''^'

.HB +18 00 57 IA-3 -DIVS SCRAN VV DIVISION I OR' I C71 F0408 -

HB ell 00 57 -C7tA- -DIVS Cl2 us.. .~ " ^^ * ^-

.. _ _ , .

HB +11 00 57 1 -C71A t -D2VS SCHAM VV DIVISION 2 GR 2 C71 F32OI -
-

.
*

iitB ell 00 57 -C71 ( -D2VS I- - . . . . . . .. . . . . . . . . . . . ... . ... .....
;

'

*
HB +li 00 57 -C7 31! -D2VS I. )

- - - - 'r v .m . . vv u..._.. . _.. ,. --- .

HB +ll 00 57 -C -311 -D2VS E6 7HB +11 00 57 - A-321 -D2VS SCRAH VV DIVISION 2 OH 2 C71 F2tol
RB ell OO 57 7tA-321 -D2VS

.

'

.fHB +ll OO 57 C71A-33C -D3VS SCHAH VV DIVISION 3 Olc 3 C71 F3314
HB +l| 00 57 -D3VS,

HB +11 00 57 C71A- -D3VS -

| HB +11 00 07 -C7IA -D3VS SCHAM VV DIVISION 3 GR 3 C71 F3401 ,HB ell 00 57 -C78 L -D3VS N
HB +18 00 57 -C7 33C -D3VS h... .. u........ . . . . . . . . . - . . . .
RB +11 00 57 -C7 -33( D3VS
H3 ell 00 51 -C A-33t -D3VS

. .
RB ell 00 b7 - lA-33; -D3VS SCHAH VV Divist0H 3 OR 3

z ItB ell 00 57 -D3VS "
C71 FO214

,

i Ith +11 00 57 A-3 -D1VS SCRAM VV DIVIS10N 4 GR 4 C78 F3tOI
ifB ell 00 57 | -C71A- -D4VS J '" ^ ^^ - : : 2. 2 :--

j i

. . -

1:8 ell 00 57 1 -C71A- - D.IV S SCHAH VV DIVISION 4 OR 4 C78 F33Ol,

|HB +11 00 57 I -C71 3 - D-1V S .; . . . .. . . . . ..... . ... , ... . . . . . . .
.ItB ell 00 57 1 -C7 33 -D4VS / |

* *

i<B eli 00 57 1 -C -33 -D4VS ''

^ : :_. . _.- . -.. .oaus- I

,

1:b ell 00 57 1 1A-33 -D1VS SCf.AH VV DIVISION 4 OR 4 C71 F3tol
.

*- -

HQ +11 00 57 75A-33 -OlVS 'i

-
i<ll +11 00 57 -C7tA-33 - D-IV S SCRAN VV DIVISION 4 GR 4 C71 F23On
1.0 +11 00 37 sA- - D-IVS : .~ . -.... ......u.. . ... . . . . . . . . . , . .
itB ell 00 57 -C71A-3 -D4VS

!,
HB +11 00 57 -C71A- -D4VS

,

. . . . . . . . . . . ... . o. . .....
I(B +11 00 57 -C71 -D4VS SCHAM VV DIVISl0H 4 GR 4 C71 FO409 *

wiB +11 00 57 -C7 - 1-D4VS (
itB +11 00 57 - -34 1-NDV2 CAP SYSTEN SPEAKER R52 C58-3 A/O go gHB +1I 00 57 -NDV2 CJ ' _ . a s t.n . . l. "2 ? e

^""

I

h _f -

TOTAL QUANTITY THIS ROW 54

!
|

______



Pi (
~

asy -

f(,
_ s. s_ . , ,

l HUN ffUt10ER 58-8 OS
,

*
*

1 RUN BEOlH DATE: 12/10/01 REPORT 113 ALL CABl.ES SORTED BY CUILDitt3 ELEVATit .

TOOAY'S DATE IS: 10/27/82 s
*

'
. . . . . ..... .... ..... . . . .... . .. -

RB +11 00 58 -DIVS SCRAM VV DIVISION I OR I C71 Fillt
HB ell 00 58 .I -C71A- -DIVS yg3 gg,,

*.1 RB +11 00 58 1 -C7 -DIVS
_ _

2 .1 _ o, .
* '

I
*" "'

.

RB *ll 00 58 1 al' -DIVS 6-
,

i'd |TOTAL QUANTIT*/ THIS ROW 4 * *
- '.

RB +li 00 5 I - -NOVI DitANCH JUNCT S ON #90'JULE BJH31 go ' [8/i R3 ell 00 5 - C l l A '' - t40V I "-" " " ' ' ' ' " " - - - ---'"a'
.

i RB ell OO 59 I -Cll 52 IIDV I _ _ " _ ' "
~^' "^Y'M " '" "

. r
Ii hB +1l 00 59 I -C -252 t1DV I BRAT 4Cil JUf4CIION F1000LE

.- .

|
*BJH32 *

| ItB +1I 00 59 I - 1A-25) tiDV I "' " " " ' ~"" " ' " ' *

i RB ell OO 59 I IIA-253 flDV I BRANCH Jut 4CTION HODULE BJH32
| I:B *ll 00 59 -C tlDV I * ' ,

[!RB +11 00 59 IA-2? NOVI .--- .-. ^ ^ "
--- --~ '" - .

"""""" " - ' |IRB +11 00 59 I -CllA- J - teDV I I..vuut . . . .

iRB +11 00 59 I -CllA ~3 NDVI BitAt4Cll JUNCTION HODULE BJH33 -
'

. ,

I i<B +11 00 59 I -Cl '253 ilDV I ~'

#

IRB +15 00 59 I -C A-253 t#DV I BHAtlCil JUNCT IOf4 HODULE BJH34 *;HB +11 00 59 I - IA-253 taDV I . u,,m iu s i s m o i . ui, v-6 . . . . . -
.

.

:RB +11 00 59 I CllA-253 rdDV I BRAtaCH JUNCTIOtt HODULE BJH2I *

I'88 +11 00 59 .n- ~l1 NDVI ~" ,

;RB +11 00 59 -ClIA-P l' NOVI -,,,.u.... mou. .ue, ,-= . - - . . . .
|RB +1I 00 59 I -ClIA- #t i HI)V I BHAtlCil JUNCTIOta MODULE BJH23
iRb +11 00 59 I -CII .? 54 t4DV I
,RB +11 00 59 I -Cl* -254. flDV I

. . . _ -
1" " ' " " ' ' " " ' " " ' " ' ' "

;

;RB elI 00 59 I -C A-254 taDV I '_
--" " " ~ ' '

kRB +18 00 59 I - IA-255 t4DV I BRAriCil JUNCT IOte flOOllLE BJtil3 IiRB +11 00 59 I IIA-255 FIDV I
-

- ^
|

jhB ell 00 59 - cm ilDV I ""'"'" " - '"" '- ' " -

(Si fiD e11 00 09 - 1IA-2ht flDV I I"''
-- 1....

' -~ ' ' - , .
i

l<0 4Ii 00 59 -C 1 | A - 26' -NOVl T)HAtacli JUNCT|CN 110DULE BJHOI * ,

RB ell 00 59 , -C l l A- 2' -i4DV I
.

:RB +18 OO 59 / -Cl I A ~ -ilDV I # k|RB +11 00 59 / -ClI c5 1-NOVl BRANCil JuriC ilON HODUL E B Jt102
.!

f:0 +11 00 59 -Cl -25 6-NOVI
'RB +11 00 59 -C A-25 6-NOVI .Z

-

- .~n sunusaun .r,.

l f:B ell 00 59 / - IA-25 1-t40V I '

-
f |

*
,

.

.

k! RB ell 00 59 ,8IA-25 3 -ilDV I BitANCN JtlNCTION HODelLE B JHO3mm
,

*

| Rin el1 00 59 / ClIA '*5 -84DV I
. .

'

RB +lI 00 59 / -u lA-2 - PlDV I BRANCH JUNCilOtt HODULE BJilO3
RB +11 00 59 / -CllA-2b - tiDV I -

,RB +11 00 59 -ClIA-2 * - NOV I BRAtlCll JUNCTION HODULE BJHO4 + gi I:B +II OO 59 -CllA-2 1-NOVI .m .... -.. J .... .. .n
,

--.
:HB *ll 00 59 -CllA- B - t40V I *

;RB +11 00 59 . -Cll 3-NDVI
. ItB +11 00 59 -CII 0 - t4DV I BRAtlCal JUNCTION HODULE B.;M34
! !<B ell 00 59 -Cl -4f I-NOV3 %3 rat 4Cl{ JUNCTION HODULE BJH31
|HB +ll 00 59 / - ?-ilDV3
|HB +Il 00 59 - I ?-NDV3 BftAtlCH JUNCTION HODULE BJH32 (iHB +11 00 59 A -CllA- -NOV3 Y



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

- /* ' '% %~

"
CADLE FR etAH

i tire teilt1 DER 58-0 03
.

,.

*
i.*

| tsti DErsite DATE: 12/10/81 REPORT lil Al l CABLES SORTED BY EUILDINO.ELEVATIO ,-
| TOOAY'S DATE IS: 10/27/82 1

Subng i
I4 h k.DO El.EV ROW CABLE hut 1 DER TO/FROH DESCRIPTION TO/FROH EO.UIP GPy gg / p.. ...... .... ...................... ........................ ............. .

- PIDV 3 BRANCH JilNCT|ON HODULE BJH33 N . A[O3 +|1 00 59 '

5 ell 00 59 1 -CllA-4 -taDV3 - - .~~t ._
""

T ', = '
S +18 00 59 I -CIIA- - t40V 3 2.

-

^ " " _- . _ . vn ..u m. . _
'l ell 00 59 I -ClI 40 - tIDV 3 BRAtaCH JUNCTION HODULE BJH21 I{l ell 00 59 I -Cl -40 -NDV3 -..,.. .. . . . . . . . . . . . . . . . . . . . . . . . .

./
-

, ,il +11 00 59 | -C .A-401 -NOV3 BRAtlCll JUNCT IOtt HODULE BJH23 * -

|1 +1I 00 59 i - 3IA-40 840V3
s +11 00 Se i ClIA-402 NOV3 DRANCH JUNCTION HODulE SJHO4

.

|t +11 00 59 -CllA-402 NOV3 BRANCH JUNCTION HODULE BJH13 7 / .
;i el1 DO 59 -C 7 NOV3 "" ^

.. Z- .un ..u.. _ . . . . -'s *II 00 59 IA-4 ? F40V3 BRANCH JUNCI|Ori NODULE BJHOI
,

* *

l +11 00 59 I -Cl I A . 2 NDV3 "' -^' "^*' - ~~~~ "- '' "'^*
|

*

l +11 00 59 I -CllA- 12 IIDV3 BRANCil JUNCilON HODULE BJHO2 /
5 ell 00 59 I -CllA 02 HDV3 *' *

|t +11 00 59 8 -ClI 402 #40V3 DNAt|Cil JUNCilON HODULE BJHO3
-

,

's eli 00 59 I -Cl -402 NOV3 ~

|
h/;l +11 00 59 | -Cl A-40 NDV3 BRANCH JutlCTION HODULE BJHO4 N *

'#
. ,

!! +l1 00 59 I -C A-304 -DlVS J BOX GRollP l SIDE I C71 J3A30 J 4.5 V
- '

/
il +11 00 59 | - -DIVS ' """ ^ ^ - - ^ ' ''^" " ^~" - - ^ ^

,/ *|t *ll 00 59 1 -C IA-3 -D1VS J OOX OROUP 4 SIDE I C71 J3DAK
;l +11 00 59 1 -C71A ~ -D4VS _ _T ^ ^^^

. 2 2.
,

_._ . u,.
j,t ell 00 59 I -C71A 0 -DIVS J DOX GRollP l SIDE 2 C78 J3ABF

,

n *II 00 59 I -C71 30 -DIVS -' ^^"
v. . asuc s ... _ _ - -

|In +18 00 59 l -C7 -30. -DIVS J BOX GROUP I SIDE I C71 J3 ADO | )It *ll 00 59 1 -C A-30 -DIVS
'

' - ~

a s ur. s o. .

' " ' " - ' - - _ . 1 -- - ^'^ 2;.11 *

[t +11 00 59 | - IA-3Oi -DIVS , u ,. . _ . ~ T_! n *Il 00 59 i C7tA-307 -DIVS '_ ' ^ ^ -~ - _- : k |-""" ' ,
_ _ . . ~

- i *ll 00 59 -C7tA-30 -OlVS - _ . - . . . . . . . . , . _

''

'n +11 00 59 -C -307 DIVS J DOX GROUP 1 SIDE I C71 J3ADH
6 +11 00 59 , -DivS |

.i ell 00 59 I -C7 5 A . -DIVS J DOX OROUP 1 SIDE I C71 J3ABH
. .

'

ell 00 59 I -C71A- H -DIVS J DOX OROUP 1 SIDE 2 C71 J3ADF
" ' ^^

.
: 6 eli 00 $9 | -C71 . 01 -DlVS _ - . . _i . ^'' '- ~

'

li ell 00 59 I -C71 -301 -DIVS #' ^ ~~-

_.;; 2 ^'' ""

I+1l 00 59 -C7 -301 -DIVS - _.~o. . ..,m . -,. _- .-

- ,.

: 6 *II 00 59 -C A-301 -DIVS ' 'm "m"' ' " ' " * * " ' -~

1
6 ell OO b9 - /lA-301 -DIVS J DOX GROUP 1 SIDE 2 C71 J3ADE * /: 6 ell OO 59 71A-301 -DIVS * """ ^"-~ ,

. a s ur. 4 _- --
. |6 eiI 00 59 C71A-304 -DIVS _'

"^" '
*. -.m. - -.. ~..- * -

6 ell 00 59 ''^-3la DIVS J DOX GROUP 1 SIDE I C71 J3ADH ,,

,- s all 00 59 -C75A 14 -DIVS '

+11 00 59 -C7tA- I -DIVS -. . ..m. . .. -.

' "^".

*II 00 59 -C71A- I t-DIVS * ' ' " ^
E ^~^ ^ ^ ^ ' ' ' _ l

.

. -..

+11 00 59 -C71A I i-DIVS J BOX GROUP 1 SIDE 2 C71 J3ADE
.

. '

|+ll 00 59 -C78 31 -DIVS *.

*ll 00 59 -C7 -31 2-OlVS _' - * * ' ' ' " ^ -

22- . --

+11 00 59 -C- A-31 1-DIVS ? -- . - > . asuc -,. s a,mm
+11 00 59 - lA-33 -D4VS J DOX GROUP 4 SIDE 2 C78 J3DAO
+11 00 59 7tA-33 1-04VS

\I+11 00 59 1 -C71A g l-D4VS J BOX GROUP 4 SIDE I C71 J3DAK h_..n

+11 00 59 I 3 i-D4VS

I

i



ch ~~ v $L.

CAOLE t..OORAN
,

R un N ut1 Deft 58-8 OS -
* *

f:UN DEHIN DATE: 12/10/01 REPORT lil ALL CADLES SORTED DY CulLDlHO. ELEVATION
,

*

TODAY'S DATE sSt 10/27/82

. . . . . ..... .... ..... . . . . .... . .. e

I
f(0 +1l 00 59 -04VS J BOX OROUP 4 SIDE I C71 J3DAK J

'
, . _' 1:u ell 00 59 I -C78A -D4VS " ' ^^

,, 4 Ji .. . . u s. . o, .

HQ +11 00 59 I -C71 1-D 4VS h
| HB ell 00 59 I -C -33 l-D4VS J BOX OROUP 4 SIDE I C71 J3DAJ J.

f48 +11 00 59 I - A-33 l-D4VS $
# * }

.
,'. .. HB ell 00 59 7tA-33 1-D4VS _ ' ' " " -~ ^ ^"^" " ^^^ "

| HD *ll OO 59 -C71A-33 3-04VS .J BOX OROUP 4 SIDE 2 C71 J3DAO I.

1 HD +11 00 59 - 3 -04VS
.

|HB +11 00 5 3 !-D4VS
'

HB ell 00 5 -C7 33 1-D4VS -
, |HB ell 00 50 Al -C -33 1-D4VS *,

HD *ll 00 59 Al - lA-33 -D4VS J BOX OHOUP 4 SIDE 2 C78 J3DAF
,

HB ell 00 59 Al 71A-11 >-D4VS
HD +ll 00 59 C i-D4VS " ' '

,
.

HD *ll 00 59 IA-3 3-D4VS J BOX OHOUP 4 SIDE 1 C71 J3DAJ
ltB +11 CO 59 -C75A -D4VS j. ,

HB +11 00 59 I -C71 -D4VS ~ ' -

RB *ll 00 59 1 - -34 -D4VS ' " " " ^ " " ' - " ' " " ' ^'' ***'
{HD *1l 00 69 1 -34 -D4VS J BOX OHouP 4 SIDE 2 C78 J30AF g I

*. .

RB +11 00 59 I lA-34 -D4VS
.

j TOTAL QUANTITY THIS ROW 115

i Rb ell 00 60 -NOV2 CAP SYSTEM SPEAKER RS2 C5A-1 MO A/O
NB +11 00 GO -NDV2 CAP SYSTEH SPEAKER RS2 C5A-l *

{n

t

kHB +11 00 60 - -NDV2 CAP SYSTEH SPEAKER R52 C5A-2
,

I ,HB *lI 00 60 I -R32 -NDV2 CAP SYSTEM SPEAKER R52 CSA-2 f I |

TOTAL QUANTITY THIS ROW- 4
| TOTAL QUANilTY THIS ELEVATION 956 j ..

I f
'

IRB +12 00 46 51 - -NOVI DRIVE HECHANISAH-JODIE C5I JOOSE .

RB *l2 00 46 -NDV2 DRIVE HECHANISAH-JOOIE CSI JOOIE | jHD *l2 00 46 - -NOV3 DRIVE HECHANISAH-JOOlE CSI JOOlE
{

TOTAL. QUANTITY THIS ROW 3
TOTAL QUANTITY THIS ELEVATION 3 / *

,

RB +13 00 22 N -NOV2 24 DW CLO SUP AIR TEMP T4l NNO48A N *
-

,

'

TOTAL QUANTITY THIS' ROW I

ggSHB +13 00 GO m -D2V2 1NBD CONDEN BLOCK HAND P60 FFOO7 /(g .

TOTAL QUANTITY THIS ROW l
TOTAL QUANTITY TH,IS ELEVATION 2

n'' " -NOVl SOUND PWR PHONE PULL BOX R51 P30AN jVO MOHB +13 04 41 ^2

HD +13 04 41 -NOVl SOUNO PWR PHONE PULL BOX RSI P30AN |
'

< HD *l3 04 41 _ ' ' "'9-NDVI S6 *JND PWR PHONE PULL BOX ROI P30AN g
"''

_ _ _ _ - ---_-- - --



n - g. y
. . s 83

*CABLE P4 . RAM
:18N NufWlER 58-8 08

,

* *-

:UN BEGIts DATE: 12/10/81 REPORT 111 ALL CABt.ES SORTED OY Bull.DINO.ELEVATICH .

TODAY'S DATE IS: 10/27/82

." . . . ..... . ..... . . .... . .. .,

'

TOTAL QUANTITY THIS ROW 3 .

TOTAL QUANTITY THIS ELEVATION 3

" " ' ' ' "" D 2V2 REAC WTR SAMPLE VLV B33 FOIS A #K .
, ,

|B +13 06 34 "

TOTAL QUANTITY THIS ROW l

B +13 06 43 AhmmmaaMamead4DDIV2 REAC WTR SAMPLE.VLV B33 F020 A yc3 ,

./.

:B +13 06 43 A1 .n?tta 'a2tr nlV2 p"- -- ^^--'-

#___ __ . _ _ .

WS . M- =-

TOTAL QUANTITY THIS ROW 2 *

TOTAL QUANTITY THIS ELEVATION 3
.

tB +14 00 28 N NOV3 RB HAINT HolST HONORAll T31 EEOOS
_ g jyrg)

TOTAL QUANTITY THis ROW l
*

*

.

:B +14 00 41 - - - 1DVI SOtlND PWR PHONE JACK RSI JS 10 . .,

:D +14 00 41 I -RSI - taDV I .

fB +14 00 41 -H51 tlDV I SOUND PWR PilONE JACK R5l J8 11 |-
-.

:D +14 00 41 -RSI 22- t!DV I I
|

,

4
.

:D *l4 00 41 RS 223 tIDV I SOllND PWR PilONE JACK H51 J8 12
:D +14 00 41 -225 ilDV I SOtlND PWR PilONE JACK R58 J22 12 .

:D +14 00 41 -225 HDVIi

:I) +14 00 41 -225 NDVI ... . . . . , ;.
_

"'"

:D * l -1 00 41 -225 tJDV I Sout4D PWR Pilot 4E PULL BOX H51 P3OAB ,
,

til +14 00 41 22b NOVI *

:D +14 00 41 -R51 25 tJOV l
:B +14 00 41 -RSI tiDV I SOUND PWR PilONE JACK RSI J22 14

, .:D +l4 00 41 i -RSI - NDVI - ,u .- . . ui vu s n vis swa s a. s. -, -

|B +14 00 41 I -R51 -2 NDVI *

i .

tu +14 00 41 Al -RSI -22 NDVI N'"
-

. . .u rer. mn . . . . . .c
; .

TOTAL QUANTITY THIS ROW IS

B +14 00 46 A' - "" o-NDVI SOUND PWR Pif0NE JACK R51*J22 16 f,

~

TOTAL QUANTITY THIS ROW I -. .
,

.

to +l4 OO 00 ^' "' 3 -NOVI SOUND PWR PilONE JACK R51 J22 13 h('

h/ -

TOTAL QUANTITY THIS ROW l , ,

to +l4 OO Ul A1 6 D2V2 WPS IVLCS VALVE P60 FF020 YO OE*

|B +14 CD 51 N LZ.: '' ^ 2 ~^^^- . . sv m v m. v m

TOTAL QUANTITY THIS ROW 2

:B +14 OO 53 *pMuu'PWWuumeem6- D2V2 WPS CONT ROD DRIVE SEAL P60 FF055 h gg:B *i4 00 53 - m.0-n - _ -: r-- - - :._.....

s



.. w --- -

s y g
.. ' '

_.
s % 'T

,

CABLE P...JRAM
itsN Nt#10ER 58-8 08 .

* ,

WH DEGlH DATE: 12/10/81 REPORT Idi ALL CABLES SORTED BY BUILDING ELEVATION #
*

*

TODAY'S DATE IS: 10/27/82
1100 ELEV ROW CABLE NUNDER T0/FROM DESCRIPTION T0/FRON EQUIP M f J/.... ...... .... .___........._...--... ...__. ................. .......__.... .. ,

,

.

TOTAL QUANTITY THIS ROW 2 -

48 +14 00 54 6 -NDVI SOUND PWR PHONE JACK RSI J22 11 Al O
IB *i4 00 54 6 -NDVI SOUND PWR PilCHE JACK R51 J22 15 A* ; g -

No
; TOTAL QUANTI TY THIS ROW 2

.

(B +14 00 57 M D2V2 BACK-UP SCRM PILOT VLV B Cil FilOB A [ 41 [C$-

*
'

TOTAL OUANTITY THis Row I * *
,

M48 +14 00 59 MINumeusemeendoDIV2 BACK-UP SCRM PILOT VLV A Cll FilOA A g; gg ,,,

TOTAL OUANTITY THIS ROW l
TOTAL QUANTITY THIS ELEVATION 28 ,-

.

tB +14 O2 17 h -NDVI SENSOR CHANNEL 3 Bl3 LOO 3 A 41 / 0
. .

mj:B +14 02 57 NDVI SENSOR CHANNEL 4 813 LOO 4 / g FFO l*
j.

NOTOTAL QUANTITY THIS ROW 2 .

TOTAL QUANTITY THIS ELEVATION 2
.)8 +14 06 55 -D2V2 CONTMNT ISO VALVE P42 FF020 A /858 +14 OG 55 DeV3 C:^-^ '-

....: *A' " ' ^ ' ^
_ [O.__ #

,

oTOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2

B +14 09 28 N -NDVI LEAK-OFF DET LlH SOL VAL E31 NOl6C2 i M NOB +14 09 28 - * " -NDV2 ''*" "'~ :: . -- . . . Z.
-

# p
..

-____

.

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2 f

B +15 00 57 -D2V2 CRD I/B BSO VALVE Cl1 FF215 . /CJ *

/r
yggb *l5 00 57 N D2V3 .. .- . .. .. . .. - .

^""
*

TOTAL QUANTITY THIS ROW 2
-

*

TOTAL QUANTITY THIS ELEVATION 2
,

0 +IS 03 33 6 D2V2 RWCU lSO VLV 033 FOOL [D SSo +15 03 33 ee88 TIT 99F'WWemuup2V2 _. _ oo. . vu .
"'" ,

B +15 03 33 h -02V3 - __. ', -

.""" **^

TOTAL QUANTITY THIS ROW 3
'O +15 03 57 D2V2 WPS IVLCS VALVE P60 FFOO5 YOJ'D +|S 03 57 Appug4EPE:WWum D2V3 -.2 .. ^2 "

7:2 - - _ _ { N

_ - - _ - _ _ _ - - . - -___- -_ -__ ____. __ __ _ _ _ ._-- -_



-- - v v
e s _

CABLE F 3 RAM ''

HUN NUf0ER SS-o 00 *
*

Rt sti DEGIN DATE: 12/lO/88 REPORT lli ALL CABLES SORTED SY culLDINO.El.EVATICH ,

.

TODAY'S DATE IS 10/27/82 .

BLOG ELEV ROW CABLE NUH0ER TO/FROM DESCRIPTION TO/FRott EOulP 49.... ...... .... ...................... ........................ ............. . ,J/ Q gy
,

'

TOTAL QUANTITY THIS ROW 2 ,

RB +1G 06 55 espummenemmmeneer D2V2 INBD CCW RETURN BLOCK P60 FFOle # [#I /WI
TOTAL QUANTITY THIS ROW l i

'

* *
.

TOTAL QUANT I TY THIS ELEVATION 3 4
R3 *l6 07 42 -DlVI CONTHHT TO DW AIR DP T43 NHOl9A s, fel fg5.

TOTAL QUANTITY THIS ROW l
*

. *

TOTAL QUANTITY THIS ELEVATION 1 *

RB el7 00 43 -DIV2 DW O/8 ISO VALVE P52 FF042 s f(. 5 -
- jRD +17 00 43 -DIV3 L..._. . . _ - _

^^

e
,

_

TOTAL QUANTITY THIS ROW 2 * *

TOTAL QUANTITY THIS ELEVATION 2
.

RD 417 03 56 6 D2V2 WPS IVLCS VALVE P60 FFOO4 e [3 VgS'

43 +17 03 56 6- ' - - -__ _ a f.__

.

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2

to + 1 ~.' 0 6 07 assetsumeeetameWWS D2V2 FUEL PML DRAIN ISO VLV G41 F044 s
' ' - -

- /f5 E8<3 +17 06 57 -J^
_

__ .__ : s

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2

p - *
, .10 +19 04 32 Al -E51A-3 tl-D2V2 STM L WARM UP L I NBD ESI F076 J

.tB +19 04 32 Al -ESIA- 144-D2V2 STM L WARM UP L IHBD &&t-fc11F A
, ,

*
, i<B +19 04 32 Al -E5 -4000-D2V3 SIM L WARN UP L INB ES: TC AO s #

TOTAL QUA ITY THIS Rou 3
TOTAL QUANT Y THIS ELEVATION 3 -

/ ,

s.tu *19 00 2 Al -EtlA-3148-D2V2 RCIC STEAM SO VLV E55 FOG 3 s *
<B + 19 OG 9 Al -ESIA-3199-D2V2 HCIC STE ISO VLV WEG ^ F660 e

.*
*

10 +19 OG 29 Al -E51A-3220*D2V2 HCic S AH ISO VLV E5! T C GO -. *
.,

a -

:D +19 0 29 Al -E51A-4pO6-D2V3 NCIC EAM ISO VLV ES' .GG^- -.
<D +10 29 Al -PG| -304b-D2V2 RCI STEAN ISO VLV ,E 5_1 rnn,1 ,

,

TOTAt. QUANTITY THIS ROW 5 *

co /+19 OG G5 Al -021C-2037-OlVI DIV I PENET P 203 I NBD R6 TT203 1<a ' +19 OG G5 Al -B2|C-2040-OlV DIV I PENET P 203 INBD I TT203 I
tn +19 OG 65 Al -B2tC-3OO2-D 2 DIV I PENET P 204 INOD R61 TT204 I
(8 +19 06 65 Al

-821C-3OlGf- V2 DIV 2 PENET P 213 I@ R68 TT213 I(D +19 06 G5 Al -021C-3083 D.IV2 DIV I PENET P 204 (MD R68 TT204 I



.
--- - -

T N-
. ,

"
CABLE. ORAM

Rtila Nt#11tER 58-0 OS
,

*
. *

RUN BEGIN DATE: 12/10/88 REPORT lil ALL CABLES SORTED BY CUllDINO ELEVATICH A -

TODAY'S DATE IS: 10/27/82
t/ M+

?'. . . Y. S . ..... . . . ..... .. ' . . .. . . .... ' . . . .. b
-

,

*

TOTAL QUANTITY THIS ROW 2 .

TOTAL QUANTITY THIS ELEVATION 5
,

RB +l5 04 57 eseummeneseueWWWDD2V2 RWCU ISLN VLV G33 F028 Al /8# . yOh , f,RB +IS 04 57 D2V3 -_

___
Al - if .

^ ^ ^ ' " " ^" ~^^^

'

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2 .

RB *l5 06 21 6 -NOVI SOUND PWR PHONE JACK RSS J3 19 A' *

, VC,

TOTAL QUANTITY THIS ROW I
TOTAL QUANTITY Tills ELEVATION 1

'

.

;RB +15 07 35 -NDVI LEAK-OFF DET LIN SOL VAL E31 NOl6A8 A g
_

'

;RB +15 07 35 A1 -M1Y-in % NDV2 LEAK-OFF DET LlH SOL VAL E31 FOO5A8 A

sTOTAL QUANTITY THIS ROW 2 *,

TOTAL QUANTITY THIS ELEVATION 2

RB +15 08 34 6 -D2V2 NAIN STM DRAIN ISO VLV B21 FOl6 A
~

ggg ~

RB +15 08 34 W D2V3 :T_ A- '' " ~ ' ' '
.m. 7.-

TOTAL QUANTITY THIS ROW 2
TOTAL QUANTITY THIS ELEVATION 2

,

RB +15 11 48 DIV2 RHR INJECTION VLV El2 F042A A /df g'RD +15 Il 48 A 85-DIV2 A
'RB +15 11 48 DIV3 A .

\

TOTAL QUANTITY THIS ROW 3 .

TOTAL QUANTITY THIS ELEVATION 3
/

RB +16 00 34 N -NOVI LEAK-OFF DET LIN SOL VAL E31 Hol6F1 A g _

RB +1G 00 34 h -NOV2 LEAK-OFF DET LlH SOL VAL E3l FOO5Fl A
. y .

TOTAL QUANTITY THIS ROW 2

;RB +16 00 43 -NDVI PREAMP E31 NO23C 1 -

'RB +16 00 43 6 -NDVI e 50: M0 0 0 ^, i- M Q
TOTAL QUANTITY THIS ROW 2 ,

'RB +16 00 54 D2V2 INBD CCW SUPPLY BLOCK P60 FFol6 ) /OS [OE
TOTAL QUANTITY THIS ROW l

RB +16 00 5 6 -NDVI CONTAIN TO ATHOS DIFF T41 HNO408 gp g

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



4[*.. s, s

RUN NUNDER 58-0 03 *
- '

HUN DEG|H DATE: 12/10/88 REPORT 111 ALL CABLES SORTED BY CulLDINO, ELEVATION .

=

TODAY'S DATE IS: 10/27/82

._ . . ..... .. ...... . . . .... . .
- d

_

'

TOTAL QUANTITY THIS ROW l .

TOTAL QUANTITY THIS ELEVATION 6

RB +16 01 46 12 -02V2 RHR B INJECTION VLV El2 F0428RB +16 01 46 -D2V2 RilH B INJECTION VLV 4'2 T24^e ' 2 g3 _. -

HB +16 Ol 46 -D2V3 RHR 8 INJECTION VLV JE! ? "O * ?9
.

.

TOTAL QUANTITY THIS ROW 3 .

TOTAL QUANTITY Tills ELEVATION 3
RB +16 02 42 t1DVI CRD HAS CONT AUX UN Clll4 D21 KO27 A/O $-HB +10 02 42 -D21 -ilDV I SENSOR 4 CONVERTER CHl4 D21 NO27HD +1G 02 42 - - tIDV I CRD HAS IlYD AUX UN CalI5 D2| KO28 hRB +1G O2 42 A-20 -NDVI , SENSOR S CONVERTER CHIS D21 NO29 .

#iHP +16 02 -42 28A-2(' -NDVI CRO HA5 llYD AUX UN Chin D28 K029 j}, . ~Ho +16 02 42 _ -mea o -tDVI SENSOR S CONVERTER CHl6 D21 HO29
.,

-HD +1G O2 42 -D2 -NDVI CRD HAS cot 4T AUX UN CHl4 D21 KO27 .
.

HB elG O2 42 - 20; -NOV1 CRD HAS HYD AUX UN CHIS Dal KO28RB +l6 02 42 2 8 A- 20: -t40V I CHD HAS llyD AUX UN CH16 D24 KO29
=,

( I:n +10 02 42 -. -NDV2 CRD HAS CONT AUX UN CHI 4 D2l KO27
.

-

;HD +16 O2 42 1 -D2lA- - t4DV2 AUDIO ALARM CH 14 D21 SOOI 14
~

: HB +10 02 42 6 -D - t40V 2 CRD HAS HYD AUX UN CHIS D2| KO28:HB +1G O2 42 -30 -ilDV 2 AUDIO AI. ARM CH 15 D28 SOOl 15R0 +1G D2 42 21A-30; -NDV2 CAD HAS HYD AUX UN CHIS D21 KO29: l:0 +10 02 42 A-30; - PlDV 2 AUDIO ALARH CH 16 D21 SOOl 18 {f(B +lG O2 42 I -D -t3DV3 AUDIO ALARN CH 14 D2| SOOl 14 [
,

RB +16 O2 42 1 -D28A-4 - t4DV3 AUDIO ALARM CH IS D21 SOOl 15
,

( -
is

RD *lG 02 42 I -D2]A NOV3 AUDIO ALARN CH 16 D21 S001 16 -Nj i,

,RB +16 02 42 1 DIVI DIV I DW PRESSURE T41 HNO25A ynff padJHD *10 02 42 I 10-2OC -D2VI DIV 2 DW PRESSURE T41 NNO258 ,,

y

TOTAL QUANTITY THIS ROW 20 , , _

.

RD +10 02 43 quingsumpussuudlegg -D2V l OCNTHNT TO DW AIR DP T4i NNO198 Q y

TOTAL QUANTITY THIS ROW I - /,

RD +16 02 59 -D2VI SHLD ANNUL TO CONTHT AIR Tei l NHO31B J & *

, g

TOTAL QUANTI TY Tills ROW l
.

RB +16 02 60'"' " ' ' " ' " DIVI SHLD ANNUL To CONTHT AIR T41 NNO3tA g [4$
TOTAL QUANilTV THIS ROW I '*

TOTAL QUANTITY THIS ELEVATION 23 -
,

1
(RB *l6 06 44 N DIV2 WET STANDPIPr. GATE VALVE X43 FFl33 /df gg' l4B +16 06 44 DIV3 6*

,

-

O
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430.37 Provide the results of a review of.your ooerating, maintenance,-

(8.3) and testing procedures to determine the extent of usage of jumpers
- or other temporary means of bypassing functions for operating,

_ testing, or maintenance of safety-related systems. Identify and
justify any cases where the use of temporary bypasses cannot be ,~

avoided. Provide criteria for any use of jumpers when testing.
_. _. _ . . .

P -
. -.

Test, operating and maintenance procedures will be by applicant.
GFss'R E

The present M design minimizes to the extent practi' cable the use,

of jumpers during testing and maintenance procedures.
. ._

" e

f

I

.

.]

4

%
~

. _ . - . - _-
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!430.38 Incidents have occurred at operating nuclear power plants which
( 8.1. )- indicate a deficiency in the design of the electrical control circditry.

These incidents include the inadvertent disabling of a component
by racking out the circuit breakers for a different component.'

Accordingly, review tha alec+rical control circuits of all safety-
related equipment in your proposed nuclear island to assure that
disabling of one component does not, through incorporation in other-

inter locking or tequencing controls, render other components inoperable.
All modes of test. operation and failure should be considered.
Provide the results of your review.

i
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8.1.2.1.2.2 HPCS Power System Loads

'{
- The HPCS power system loads consist of the EPCS pump / motor and
'

casociated 480 VAC auxiliaries such as motor-operat*d valves,

cngine cooling water pumps, engine auxiliary loads and other

miscellaneous loads. Table 8.3-3 shows the Division 3 loads

rcquired during normal operation, normal shutdown, forced shut-

down and LOCA.

( 8.1.2.2 Balance-of-Plant Power System

(Provided by Applicant)

8.1. 3 Design Bases

8.1.3.1 Safety Design Bases - Offsite Power

.

(Provided by Applicant i

8.1.3.2 Safety Design Bases - Onsite Power

8.1.3.2.1 Nuclaar Island-General Functional Requirements

8.1.3.2.1.1 Onsite Power Systems - General

Each unit's total safety-related load shall be divided into three

divisional load groups. Each load group shall be fed by an

independent 6.9-kV Class lE bus, and each load group shall have

access to two offsite and one onsite power source.

Two normally energized power feeders each shall be provided for

the Division 1 and Division 2 Class lE systems. The normal pre-

forred feeder is used when operational, with the alternate pre-,

ferred feeder used when the former is not available. One normally

energized normal preferred feeder which can be supplied from either
,

8.1-7
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8.1.3.2.1.1 Onsite Power Systems - General (Continued)

( of two offsite sources shall be provided for the Division 3 (HPCS)

system. Additionally, one independent redundant Class lE 6.9-kV

diesel-generator and one independent redundant Class lE 125 VDC
~

cystem are provided for each divisional load group. A separate

125 VDC system is provided for Division 4 instrumentation and
control.

I The redundant Class lE electrical load groups (Divisions 1 and 2)

chall be provided with separate onsite standby AC power supplies,
electric buses, distribution cables, controls, relays and other

electrical devices. Redundant parts of the system shall be

physically separated to the extent that a single credible event,
including a' single electrical failure, cannot cause loss of power
to redundant load groups. Independent raceway systems shall be
provided to meet load group cable separation requirements for

(t Divisions 1 and 2, as well as for the EPCS System (Division 3)

and NSPS (Divisions 1, 2, 3 and 4).

Division 1 and 2 standby AC power supplies shall have sufficient
capacity to provide power to all the required Division 1 or 2
loads. Loss of the preferred power supplies, as detected by

6.9-kV Class lE bus under-voltage relay, shall cause the standby
power supplies to start and connect automatically, in sufficient

( time to maintain the reactor in a safe condition, safely shut down
the reactor or limit the consequences of a DBA to acceptable
limits. The standby power supply shall be capable of being started
and stopped manually and shall not be stopped automatically during
emergency operation unless required to preserve integrity. Auto-

matic start will also occur on receipt of a LOCA signal.

GEfS$[ '

Switchgear circuit breaker control circuits for the GTRID5gdesign
( utilize cell switches to assure that control logic is not altered when

the circuit breakers are racked into the test position or removed for
i maintainance.

% -

h.|=b
- - - -
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( 8.1.3.2.1.1 Onsite Power Systems - General (Continued)
.

The 6.3-kV Division 1 and 2 switchgear buses, and associated

6.9-kV diesel generators, 480 VAC distribution systems, 120 VAC

cnd 125 VDC power and control systems shall conform to Seismic
Category 1 requirements and shall be housed in seismic Category 1

( 2

structures. Detailed descriptions,of equipment seismic design

and capabilities are contained in Section 3.10.

P

,

!

%

__
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- QuCST/oA/ 430.37

Provide a listing of all motor-operated valves in your proposed nuclear
island which require power lock-out in order to satisty our single

,

failure criterion. Indicate the features of your design which
.

permit you to satisfy this renuirement.
;(s
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( 9.5.9.2 Systems Description (Continued)
.

In the event of a LOCA, the SPCU System function is automatically

terminated to a o 'sh containment isolation. Power for the ,

SPCU System pumps is supplied only from the preferred power buses.
~

Containment isolation valves are provided with Class lE preferred

and standby power. ,

The SPCU System, consisting of piping, valves and instrumentation,

is shown in Figure 9.5-18 (K-172). The system has no unique major-

components. .

9.5.9.3 Safety Evaluation
.

The system has no safety-related function as previously defined.

Failure of the system does not compromise any safety-related

( system or component and does not prevent safe reactor shutdown.

.

However, the system does incorporate some features that assure

reliable operations over the full range of normal plant operations.

These features consist primarily of instrumentation that monitors

and/or controls SPCU operation and performance.

Portions of the SPCU System that penetrate the containment are

provided with isolation valves which are automatically closed by7

an isolation signal.

The containment isolation signal logic receives reactor low-water-

level signals and drywell high-pressure signals. These inputs 1

isolate the SPCU System to prevent containment bypass leakage.
ceu faimeh'

Emergency power is supplied by Class lE buses to isolation valves ]I
-

and leak de ction instrumentation for the DBA and for LOPP events.-

' -
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. r e. spa s,A us,,,n t se,a i,.w. v.s ,cu-tron,u,- r rch x,. s ,.-c, w 3,sai ie t,

.s ;
.sas..,. w ,A'y c' .

m - /, n:n. c,;w. . ui, s i,.< r s na >

spfe 'A /!"e d w '" a ine~ t lyp.u /e= by e - J

- - .-
__



*

GESSAR II 22A7007
.- 238 NUCLEAR ISLAND R3v. #lf

a ..

.

.

.

( 9.5.9.5 Instrumentation Requirements (Continued)
,

turn it off using a hand selector switch located in the control |

room. (See Subsection 7.7.1.13 for details.) |
*

|
'

_

The containment isolation valves are supplied with position indica-

tion in the control room and remote-manual as well as automatic
operation. (See Subsection 7.3.1 for details.) --

( p -

.

'
9.5.10 Nuclear Island - BOP Interface

9.5.1'0.1 Nuclear Island Fire Protection System - BOP Interface

The Applicant shall provide the water and CO2 supplies for the
Nuclear Island Fire Suppression System.

9.5.10.1.1 Design Criteria
,

.

Fire water supply.for the Nuclear Island shall be provided by the

BOP Fire Water System, Essential Service Water System and Conden-

sate Transfer System. The Essential Service Water System provides

a backup Seismic Category I source of water for hose reels for

essential equipment. Condensate is the preferred source of water

for the Wet Standpipe System inside the containment. The ESW and
condensate connections and actuation and isolation provisions are

'a within the scope of the Nuclear Island design.
,

!

CO2 shall be supplied to the Nuclear Island at a sufficient rate

and duration for the Diesel Generator Building CO Fire Sec.g ession2
System.

The classification of the BOP Fire Water and CC 18"EE Y SYUD** f #2
the !!uclear Island may be Quality Group D and nonscismic Category I..

Q
.re e. d..y cod. ;um en f iseldi.., w /ve, J - . .. tGse-FPc.pe, i.s .r y p h e el w i; % ~ p o d h m
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y nJ.r. t preveJ - siy /c n:4,e n. e. uiny . Jc.*J/cvs,e on.y
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QUESTION 430.40
(8.3) -

~

(
'

Certain nuclear power plants which have two-cyc'le turbocharged diesel
engines manufactured by the Electromotive Division (EMD) of General

, Motors driving emergency generators, have experienced a significant
number of turbocharger mechanical gear drive failures. These failures
have occurred as a result of running the emergency diesel-operators at
no-load or light-load operation for extended periods. This type of-

operation could occur during periodic equipment testing or during accident
conditions when offsite power is available. When this equipment is )
operated under no-load conditions, the volume of exhaust gas is insuf-

: ficient to operate the turbocharger. As a result, the turbocharger is
driven mechanically from a gear drive in order to supply e,ough combus-
tion air to the engine to maintain its rated speed. However, the turbo-
charger and mechanical drive gear normally supplied with these engines
are not designed for the standby service encountered in nuclear power
plants where the equipment may be called upon to operate at no-load or
light-load conditions at full-rated speed for a prolonged period. (The
EMD equipment was originally designed for locomotive services where,

no-load speeds for the engine and generator are much lower than full-load
speeds. The locomotive turbocharged diesel hardly even runs at full',

speed except at full load.) Accordingly, the EMD has strongly recommended
that this particular diesel engine not be operated at no-load or light-load
conditions at full-rated speed for extended periods due to the short life

i expectancy of the turbocharger mechanical gear drive unit normally
furnished. No-load or light-load operation also causes a general deter-

k
ioration in any diesel engine. To cope with the severe service to which
the equipment is normally subjected when installed in nuclear power
plants and in the interest of reducing failures and increasing the,

availability of its equipment, EMD has developed a heavy-duty turbo-.
'

charger drive gear unit which can replace existing equipment. This is-

available as a replacement kit; engines can also be ordered with the
heavy-duty turbocharger drive gear assembly.

To assure optimum availability of the emergency diesel generators on
demanJ, it is our position that you should only supply the heavy duty
turbocharger mechanical drive gear assembly if you intend to order
emergency generators driven by two-cycle diesel eng;nes manufactured by
EMD. This position is consistent with the recommendation by EMD for the
class of service encountered in nuclear power plants. Confirm your
compliance with this requirement.

RESPONSE
4

GE agrees with the NRC position. All future HPCS, DG driven by two-cycle

dieselenginesmanufacturedbyGM/EMDwillbe:("rc;fwiththeheavydutyturbocharger.
5peciSed

-

(

.

MP:csc/Il0146-22
11/4/82

- _- - - _ _ _ _ _ . - . _ _ _ _ _ _ - _ _ . _ _ _
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430.41
Diesel-generators with a high degree of reliab'ility are an essential(8.3)
part of the safety systems for nuclear power plants. Accordingly,
provide a discussion of the level of training which will be required
for the applicant's personnel to ensure that diesel-generator,

reliability levels inherent in your nuclear island will be maintained.
__

As applicable, state your recommendations for the types of personnel ~~~ ~ ~ -

to be trained; i.e., operators, maintenance crew, quality assurancepersonnel and supervisors. In your discussion, identify the amount
and kind of training you recommend for each of the above categories

i.

bfM _
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QUESTION 430.42
(8.3) ,

. .

The availability on demand of an emergency diesel generator is dependent
upon, among other things, the proper functioning of its controls and
monitoring instrumentation. This equipment is generally mounted on _

panels and in some instances, the panels are mounted directly on the4

diesel generator skid. Major diesel engine damage has occurred at some
operating plants from vibration induced wear on skid-mounted control and
monitoring instrumentation. This sensitive instrumentation is not made
to withstand and function accurately for prolonged periods under the
continuous vibrational stresses normally encountered with internal
combustion engines. Operation of sensitive instrumentation under this

~

environment rapidly deteriorates the calibration, the accuracy and the
control signal output.

Accordingly, except for sensors and other equipment which must be directly
mounted on the engine or associated piping, it is our position that the . .

controls and monitoring instrumentation should be installed on a free-
standing floor-mounted panel separate from the engine skids and located
on a floor area free from vibration.

i
If the floor is not free of vibration, the panel shall be equipped with
vibration mounts. Confirm your compliance with this requirement.
Alternatively, provide justification for noncompliance.

.
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8.3.1.1.8 Standby AC Power System (Continued)

Each standby power system division, including the diesel-generator,
(

its auxiliary systems and the distribution of power to various'

Class lE loads through the 6.9-kV and 480V systems, is segregated

and-separated from other system divisions. No automatic intercon-

pection is provided between the Class 1E divisions. Each diescl-

generator set is operated independently of the other sets and is

connected to the utility power system by manual control only during

testing or for energized bus transfer and then only one division at

a time.

8.3.1.1.8.1 Redundant (Division 1 and Division 2) Standby AC
Power Supplies

.

8.3.1.1.8.1.1 General

The diesel generators comprising the Divisions 1 and 2 standby AC

power supplies are designed to quickly restore power to their

respective Class lE distributica system divisions as required to

achieve safe shutdown of the plant and/or to mitigate the conse-

quences of a LOCA in the event of a coincident LOPP. Pigure 8. 3-2

shows the interconnections between the preferred power supplieu

and th'e Divisions 1 and 2 diesel-generator standby power supplies.
.

Separate unit station service transformers and separate reserve

station service transformers are used for each division normal and

alternate preferred supplies. ,-(~'r M '' % r CC. vm nnn~
All enclose.d ponsis aM or,c-: -ca 6 mt.fs shall bL Sss,s+ond s nq e.90 e p m s nT *( ~

. .

* ,.

A de alled dlnssion ofDiViYIB'h"3'dieDgehtEaEor's''FsYeh 'y
'

(llPCS) standby AC power s pl' is,p y nte {i M ubgect, ion,, M .

S Po t t- fo* iufv'L a ddiWan o f vihrc /,*m rn avn h& / hra a.8.3.1.1.9.1. b will kL od cludtc/ ,,; th e ges,9n . Viore. l-1an evill b%'

8.3.1.1.8.1.2 Ratings and Capability *""d d ^ d " ' ^' "J ' #" # W ' '
'Will h <. a dJg,/ ' i $ n a dec/..~ We ~

The diesel generators for Divisions 1 and 2 each have a continuous

( nameplate rating of 7,000 kW on an 8,760-hr basis (with 101, over-

load permissible for 2 hr out of every 24). This exceeds the loads

required at one time, as derived from Tables 9.3-1 and 8.3-2.

,.~,-,p......... - ,
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430.43 Identify all working stations in your proposed nuclear island where it
(9.5.2) may be necessary for plant personnel to communicate with the control'

room or the emergency shutdown panel during and/or following transients
or accidents in order to mitigate the consequences of the event~

or attain safe plant shutdown. Provide a tabulation of these working
-

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

. _

- . . .

All working stations for the sound powered phone system are shown
in Figures 9.S4 of through 9.529 of Animo GESSAR Z.i

For additional information refer to the revised version of FSAR
Section 9.5.2.2.2.3 (copy attached).
-~~ _.
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. 9.5.2.2.2.3 Sound-Powered Phone System

I

A sound-powered telephone system is provided for intraplant com-
munications and other fixed-type emergency communications. The
system provides communication between the Control Building and
equipment being maintained, calibrated or tested, or between

|specific equipment locations.

The system has 14 master stations on a common circuit for communications
between the control room (see Figure 9.5-6), remote shutdown paneland other major operating areas. Each of these master stations are

( equipped with a selector switch, and a magneto ringing device for
calling other selected master stations on the same circuit (see
Figure 1.7-lb). Two master stations are provided on a separate circuitfor fuel transfer purposes only. (See Table 9.5-5 Reactor Island
Sound Powered Phone Master Stations). The Control Building; AuxiliaryBuilding; Division 1, 2, and 3 Diesel Buildings, and the
Division 1 and 2 ESW Pumping Stations can all communicate on the
Master Station "Ml" circuit. The Fuel Building and Reactor Building
can communicate on the Master Station "M21" circuit. There are no
master stations in the Radwaste Building or in the balance of plant
(BOP). The total system has capacity for expansion though,.since
up to 16 Master Stations can be connected on one circuit. The systemalso includes 23 circuits of fixed telephone jacks for Reactor Island
systems. The circuits are routed to a patch pane 1' located in the(_( control room. Twelve space connections are provided on the patch
panel for Turbine Island use.

In order to communicate on this system the caller must turn the
selectodr switch to the master station the caller wants to call.The caller then rings this selected station by means of the turn
crank magneto ringer. Either calling or answering station can then
patch into any of the various jack circuits to provide communication to
working locations remote from the master stations.

An independent sound-powered phone system is provided for the Waste
Treatme,t Facility.

.

(

a

1

.-. - - . - = - , . - .
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Location.

Item
Number Building EL Address Master Station

1 Auxiliary 6'-10" Remote Shutdown M1-2
( Panel

2 Auxiliary 11'-0" Electrical Equip. M1-8
Room - Zone 1

3 Auxiliary 11'-0" Electrical Equip. M1-7
Room - Zone 2

4 Control Rm. 6'-10" Fuel Benchboard M1-1
H13-P877

5 Control Rm. 11'-0" Electrical Equip. M1-9
Room Div I

6 Control Rm. 11'-0" Electrical Equip. M1-10

( Room Div IV

7 Control Rm. 28'-6" Mechanical Equip. M1-ll
Room Div I

8 Control Rm. 28'-6" Mechanical Equip. M1-12.
Room Div II

9 Diesel 6'-10" Diesel Gen. M1-3
Generator Div I

10 Diesel 6'-10" Diesel Gen. M1-4
Generator Div IIIi

11 Diesel 6'-10" Switchgear Rm. M1-5
( Generator

12 Diesel 6'-10" Diesel Generator M1-6
Generator Div II

13 Pump Station Unit 1 MCC-Div I M1-13
14 Pump Station Unit 1 MCC-Div II M1-14

15 bacAov S4'- T h\ hander con 6\ pael s'2.1-\

i W Rei n'-o" Fue) bwder conbol pnel M'21-l
'

'

t
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1 % A em.ce. v,mbe.c

m- misetec6
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430.44 In Section 9.5.2.2.2.3 of your FSAR, you state that sound-powered
(9.5.2) phones are used for intraplant fixed-type emergency communications.

The arrangement for the sound-powered phones is presented in Figures
9.5.4 through 9.5.9 of your FSAR. Based on our review of these drawings,

, we conclude that there is no master station in the control buildings
nor are any of the numerous jack stations equipped with ringing devices.
Considering these two facts, explain how communications are established
between the control room and any specific jack station serving a

-

working station identified in your response to Question 430.43 during
and/or following transients or accidents.

-

_

__

.

The response to this question is contained in our response toquestion 430.43.
_ _ _

-

, _ - - - - - - , - .
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430.45 Provide a diagram showing the locations of the loud speakers associated( 9. 5.2 ) with the coded-call automatic paging (CAP) system. Identify the

source of power for the CAP system. State what, if any, function
the system serves in establishing intraplant communications i

-
t

during and/or following transients or accidents. (Intraplant
_ communications beyond the nuclear island, interplant communications, ~

and plant to offsite communications will be evaluated as plant specificitems.)
i

.

'

.

.

.

The location of loud speakers associated with the (CAP) system
to be selected by the applicant, and a diagram showing these
locations to be supplied by applicant.

Power is supplied from a distribution panel located in the
BOP and is the responsibility of the applicant.

( The (CAP) system function in establishing interplant communications
is integrated with the other communication systems, it is controlled
from the BOP and is the responsibility of the applicant.
For additional information on communication systems refer to the
revised version of FSAR Section 9.5.2.2.2.1 copy attached.

..

- e
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I

(~ 9.5.2.2.2.1 Coded-call Automatic Paging (CAP) (Continued)'

The location of loud speakers associated with the (CAP) system
to be selected by the applicant, and a diagram showing these
locations to be supplied by applicant.

Power is supplied from a distribution panel located in the
BOP and is the responsibility of the applicant.

.'' The (CAP) system function in establishing interplant communications
is integrated with the other communication systems, it is controlled*

from the BOP and is the responsibility of the applicant.

>

.

9.5.2.2.2.2 Private Automatic Exchange (PAX)
-

,

The PAX System provides telephone communication throughout the
entire facility. The PAX system phones have access to the paging

'

I In addition, phone jacks are located at selected work
.system.

stations so that a portable phone can be plugged in uhen desired.
*

Individual telephone bells are located in areas where required to
call personnel to the telephone. An intercom system between the

fuel handling platforms in the Reactor Building and the main con-
trol room is a portion of the system. The telephone exchange for

.

the system is located in the Central Service Facility.
,

Sower is supplied to the PAX system.(ce m O-4_ 3CP.

i The location of the private automatic exchange (PAX) system phones
,k and jacks to be selected by the applicant, and a diagram showing
j. these locations to be supplied by applicant.

The (P AX) system function in establishing interplant communications is
integrated with the other communication systems, it is controlled
from the Bop and is the respcnsibility of the applicant.t

i

| The specification, design type, and seismic category of the (PAX)
.

system, is the responsibility of the applicant.
F i

s
|

|
|
|
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430.46 Provide a diagram showing the location of the private automatic
(9.5.2) exchange (PAX) system phones and phone jacks. State what, if any,

function the PAX system serves in establishing intraplant communications,

during and/or following transients or accidents. State whether
the PAX system is designed to seismic Category I requirements.
Alternatively, describe the device (s) which will isolate the PAX ' l

.

system from its Class 1E power source following a design basis seismic -

event.

R .

_

The location of the private automatic exchange (PAX) system phones
and jacks has been selected by the applicant, and a diagram
showing these locations should be supplied by applicant.

The (PAX) system function in establishing interplant communications
is integrated with the other communication systems, it is controlled
from the Central Service Facility and is the responsibility of the
applicant.

| The specification, design type, and seismic category of the (PAX)
system, in the responsibility of the applicant.
Note: The, statement " Class lE power is supplied to the PAX system"

13 not correct. The power source for the PAX system
is from the BOP and is the responsibility of the Applicant.
Therefore this sentence M be deleted from h GESSAR [per s nc G/ . Will- ^

'

. .

.

.
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( 9.5.2.2.2.2 Private Automatic Exchange (PAX)
,

,

The PAX System provides telephone communication throughout the
entire facility. The PAX system phones have access to the paging
sy, stem. In addition, phone jacks are located at selected work

stations so that a portable phone can be plugged in when desired.
*

Individual telephone bells are located in areas where required to

call personnel to the telephone. An intercom system between the
- fuel handling platforms in the Reactor Building and the main con-

trol room is a portion of the system. The telephone exchange for,'

the system is located in the Central Service Facility. i

fower is supplied to the PAX system.f 'm the. 30P
i

9.5.2.2.2.3 Sound-Powered Phone System

A sound-powered telephone system is provided for intraplant com-

munications and other fixed-type emergency communications. The

i system provides communication between the Control Building and
,

equipment being maintained, calibrated or tested, or between

specific equipment locations. -

The system has 14 master stations located in major cperating

areas, each equipped with selector switches so that each station

may talk to any other station. Each master station has a

magneto ringing device for calling other selected master stations.

,. The system also includes 23 circuits of fixed telephone jacks for
i

Reactor Island systems. The circuits are routed to a patch panel

located in the control room. Twelve space connections are

provided on the patch panel for Turbine Island use. The individual

jack plug circuits may be interconnected by using the circuit

path panel provided in the main control room. An independent
,

j

sound-powered phone system is provided for the Waste Treatment I

Facility. )
l

1
1

9.5-16
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430.47
Provide a discussion of the communications between the emergency(9.5.2) or remote shutdown panel and the remainder of the plant. Show

,

how communications between this area and working stations throughout
-

the plant will be established during and/or followthg transientsor accidents.,

. _ . . |2J2-S p MIL
,

-. -- _ ,

4

..

~ Communication is established between the Remote Shutdown
Panel and the remainder of the plant within the Reactor
Island thru the PAX. system, the CAP system, the Sound-
Powered Phone System or thru the Radio Control Unit.

A surface mounted PAX telephone PP15 is located inside the Remote
Shutdown Panel Room, it is controlled from the BOP and is the
responsibility of the applicant.

An Evacuation Alarm Station R52-A036 and a Paging Control Station
RS2-A037 are located inside the Remote Shutdown Panel Room, they '

operate in conjunction with the CAP system and are the responsibility
of the applicant.

g

There are three (3) sound-powered telephone jacks, J3-3, J2-19 and
J15-2 mounted on the wall inside the Remote Shutdown Panel Room to
be used in connection with hand or head-chest sound-powered phone sets.
These phone jacks are wired to the schnd-powered phone patch panel
inside the Control Room in the Control Building.

All other phone jack circuits in the~ Reactor Island are also wired
to the Control Room sound-powered phone patch panel except the "J45"
circuit which is located under the Reactor Pressure Vessel of the
Reactor Building and the "J46" circuit which is located in the CRD
maintenance room of the Auxiliary Building. Communication between
different phone jack c;ircuits is established through the patch panel
cperator using the PAX system for signalling to make the necessary

,

connections. Where communications is to be established between phone

| jacks of the same circuit, the PAX system or master stations (if
available) will be used for momentary signalling.,

._ .

e-

. .

$

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



.

In case of transients or accidents, communication is established
between the Remote Shutdown Panel and the remainder of the plant -

bf means of the sound-powered phone system. Twelve (12) masterstations, "Ml" circuit, are located in different areas within -
__

the Reacter Island for shutdown operation. These areas are asfollows: *

!

1) Control Room H13-P877 Panel
2) Remote Shutdown Panel Room
3) Diesel Generator Bldg Div 1
4) Diesel Generator Bldg Div 3
5) Switchgear Room in the Diesel Generator Bldg Div 3
6) Diesel Generator Bldg Div 2
7) Auxiliary Bldg Electrical Equipment Room Div 2
8) Auxiliary Bldg Electrical Equipment Room Div 1
9) Control Bldg Electrical Equipment Room Div 1 & 4
10) Control Bldg Electrical Equipment Room Div 2 & 3
o) Control Bldg Mechanical Equipment Room Div 1
f t) Control Bldg- Mechanical Equipment Room Div 2

Two (2) other master stations in the "Ml" circuit are located
outside the Reactor Island and used during shutdown operation also.
They are located in the Div 1 and Div 2 ESW Pumping Stations.

1

Each master station consists of a magneto generator, a rotary
selector switch and a howler for signalling a selected station
in the same circuit. A separate talking circuit with jacks are

.orovided at each of the above stations, in this case, the "J15"
uit.

Communication between the Remote Shutdown Panel Room and other areas
can be established by using the M1 sound-powered phone master
station circuit and jack circuits during and/or following transients
or accidents.

A Radio Control Unit is located inside the Remote Shutdcwn Panel
Rocm.it is controlled from the BOP and is the responsibility of the
appliEant.

. -- - - . _ - . - ___. _ _ _ ._ -.
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430.48 Provide a tabulation of the communication system (s) extensions to
(9.5.2) the balance of plant which will be required in order to provide

adequate communications under all operating conditions, including
transients and accidents. Identify the nuclear island / balance of

-- --- ~

plant interfaces of these communication system (s) extensions.
- - . . .

( 9a
-

er in ormA en ghe g ggf, g,w (4, C.e.Q G.g

6 4 . <- Q c. e n be.vs re.9ec h h v e.dse.<L,

o e< sion 8 F mR. %c.4 Jon 9.s.s. 2. 4 ( c py
o.hka.beh),

I

The applicant must provide a discussion of the use of these
circuits under the various operating conditions, including

~

transients and accidents. .

. . _ . _ _

!
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9.5.2.2.3 Interplant Communication System and Plant to Offsite

.( Communication System

$[
'

(Applicant to provide.)
_

9.5.2.2.4 System Operation

Diverse systems are provided to assure means of intraplant and
interplant communications under all operating conditions. Intra-

;j plant communication systems have adequate flexibility to keep the
plant personnel informed of plant operational status at all times.

The CAP System is divided into A and B stations so that, if half

the system is inoperative, the remaining half conveys the message.
Each station of the PAX System has direct access to other stations

so that, if one station is inoperative, it does not substantially

interfere with continued communications.

] - (System power by applicant. Syske.m 0.a.d inkackc.tA ko b8
\Med 6 Table 9.s-G.)sop are.

9.5.2.2.5 Safety Evaluation

The system has no safety-related function as discussed in Sec-

tion 3.2. Failure of the system does not compromise any safety-
related system or component and does not prevent safe reactor

shutdown. However, to ensure communication availability, the CAP,

system has redundant components, and the sound-powered phones,

( require no electrical power to function.

9.5.2.3 Inspection and Testing Requirements

Communication systems of the types described above are conventional

and have a history of successful operation. The routine use of

the normal operation communication systems ensures that the systems.

y are serviceable and available on a day-to-day basis. Measure-

ments or tests required to guard against long-term deterioration
L

9.5-17
_ _ _ . _ _ _ _ - _ . - -- - - - - _ - _ _ _ _ . _ . - _ _ _ _ _ - _ _ - . - , .. _
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i

M,ak e 1nber a.C.E.5 o bO( Commum ca en
r.
6'

.

.

R a.c.ewa.y
% System From / Interface g Number of Pairs

CAP Aux R-30 BOP 12 Pk. #22
Control R-31 BOP 33 Pr. #22
Radwaste R-143 BOP 6 Pr. #22

PAX Aux- R-30 BOP 200 Pr. #22
R-31 BOP 100 Pr. #22

! Control R-134 BOP 225 Pr. #22
Radwaste R-142 BOP 50 P,r. #22

/

8
Control R-119 BOP 12 Pr. #22pay

,

'
,

_ _ _ _ _ _ _ _ _ _ _ _ _
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430.49 Provide in Section 9.5.3.1.2(1) of y:ur FSAR, a numerical value for
r -(9.5.3) the term " approximating" as used in connection with IES recommended
' illumination levels. Provide justification for not conforming

( with IES recommedations.
(. .

~ ::nc GUCOTION 0 20. t ?

Y
Lis b g design is based on IES recommended illumination levels, these
levels are used as a minimum for lighting design requirements.

For additional information on lighting systems refer to the revised
version of FSAR Section 9.5.3.1.1 item (1) copy attached.

/

I

.

<

i

\
i

File
tsnst
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9.5.2.3 Incp:ction cnd Tooting R quiremonto (Continucd)
i

(
shallbeaccomplishedhn,aperiodicbasis. Periodic inspection

7 '

[., and testing shall be performed on the emergency use systems, |

including sound-powered systems, togensure their availability
| 't

and' operability shoulc safety-related incidents arise. '

'
.

The applicant will perform functional analyses or testing for

conditions that simulate maximum plant noise levels being
( generated during the various operating conditions, to demonstrate

t' system effectiveness.

9.5.3 Lighting Systems

The plant lighting system provides adequate illumination during
both normal and accident operating conditions.

'
9.5.3.1 Design Bases

;

<

9.5.3.1.21 General Design Bases

The general design bases for the Nuclear I'sland portion of the:
lighting systems are'as follows:

(1) The lighting design shall be based on IES recommended inten-
sities. These shall be in-service values af ter apply ing a
maintenance factor of .75 for relatively dirty areas, and
.85 for clean areas such as offices, etc. The values are
average horizontal footcandles on a horizontal plane 30 inches

ki above the floor, ground, or platform, or average footcandles
on instruments mounted on the vertical surface of a baard.
Reflected glare will be minimized.

(2) Control room lighting is designed with respect to reduc-

| tion'of glare and shadows on the control boards'and is

provided with dimming control for this purpose.,

(3) Lighting systems and components are in conformity with

ht the electrical standards of NFPA and OSHA as applicable

for safety of personnel, plant and equipment., ,

i<

| 9.5-18

i
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g. 430.50 Provide a tabulation of the vital areas where emergency lighting is
(9.5.3) needed for: (1) safe shutdown of the reactor; (2) to maintain it in a
!~r safe shutdown condition; and (3) for evacuation of personnel in the event

of an accident. In this tabulation, indicatie the access routes to
and from safety-related areas.

0 -

The following is a tabulation fo the vital areas where emergency
lighting is needed for: 1) Safe shutdown of the reactor; 2) To
maintain it in a safe shutdown condition; and 3) For evacuation
of personnel in the event of an accident.

[( Vital areas where emergency lighting is needed for safe shutdown
of the Reactor.

1 Main Control Room including Computer Room, Equipment & Panel
Rooms.

2 Switchgear Rooms

3 Remote Shutdown System Area

4 Fuel Handling Area
,

'

5 Diesel Generator Bldgs

6 Battery Rooms

Vital Areas where emergency lighting is needed to maintain the Reactor
in a safe shutdown condition.

1 Main Control Room including Computer Room, Equipment & Panel
Rooms.

2 Switchgear Rooms
g

3 Remote Shutdown System Area

4 Fuel Handling Area

5 Diesel Generator Bldgs

6 Battery Rooms

7 RHR Rooms
,

s

(
s

.
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,

1
The following are evacuation routes to be taken from the vital areas

'

g- listed.
'(

1 Main Control Room and Computer Room (Control Bldq EL(-) 6'-10")
(.. Equipment and Panel Romms (Control Bldq EL 11'-0"). ;

i

For evacuation of the Main Control and Computer Rooms exit to the
corrider then through the vestibule doors to the access corridor
between DG 1 and Control Bldg through the door to the outside.
From the Equipment and Panel Rooms at EL 11'-0", exit to the

,

corridor, then down either of the two stairways to the EL (-)6'-10" ;

corridor, remaining directions are as described for Main Control i
and Computer Rooms.

( 2 Switchgear Rooms (Aux Bldo EL 11'-0" Zone 1 and 2).

For evacuation of the Switchgear Room Zone 1 EL 11'-0", exit
through the emergency door into the Control Building.

From Zone 2 exit through the vestibule emergency exit to the
Turbine Building.

3 Remote Shutdown Room (Aux Bldg EL (-) 6'-10").

For evacuation of the Remote Shutdown Room exit from the room to
the personnel access door thru the corridor running between the
Control Building and DG 1 to the outside.

4 Fuel Handling Area (Fuel Bldq EL 11'-0" Zone 1 and 2) .

For evacuation of the Fuel Handling Area exit down either
stairway to EL(-) 6'-10".

From Zone 1 exit to the Aux Bldg then through the personnel
,

i access door to the corridor running between the Control Bldg
and DG 1 to the outside.

From Zone 2 exit through the vestibule and emergency exit to the
exterior of the Fuel Building.

I

j 5 Diesel Generator Buildings.

For evacuation of the DG 1 Bldg exit through the emergency exit
door to the corridor running between DG 1 and the Control Bldg
to the outside.

For evacuation of the DG 2 Bldg exit through the emergency exit
door to the exterior of the DG 2 Bldg.

( For evacuation of the DG 3 Bldg exit through the emergency exit ;

door into the Aux Bldg at (-)6'-10" elevation,and then through
g the personnel access door to the exterior of the Aux Bldg.

s

. _ _ - - - - . _ , , _ . . . _ _ _ . -. _ , _ . . _ _ _ _ . _ _ , _ _ . _ . _ _ _ _ _ _ - . _ _ _ . _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ . . _ _ . _ _ _ _ _ _ _ _ . _ _ , _ , _
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1

,

6 Battery Rooms (Aux Bldg EL 11'-0" Zone 1 and 2) .

f'
For evacuation of the Battery Rooms exit to the Switchgear Roomsi

and follow directions given in paragraph 2.
,

7 RHR Rooms (Aux Bldq EL(-)6'-10" Zone 1 and 2).

For evacuation of the RHR Rooms, use stairways to reach the
BL(-)7'-0" platform, exit through the vestibule door to the
corrido - From Zone 1 exit through the personnel access door
tv ene corridor running between the Control Bldg and DG 1 to
the outside. From Zone 2 exit through the personnel access
door to the exterior of the Auxiliary Building.

( For additional information on emergency lighting refer to the
revised version of FSAR Section 9.5.3.2.3 copy attached.

G

!

I

i

.

%

\
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''. 9.5.3.2.3 Emergency Lighting (Continued)

C

The emergency lighting fixtures are of three types:

(i) Two incandescent sealed beams with self-contained battery,
charger and transfer switch - The sets are normally con-
nected to the Class lE buses to maintain the batteries>

(
fully charged. Upon loss of the AC source, the sets are

automatically switched on and fed by the batteries. The
batteries have a minimum 8-hr capacity (in accordance
with Branch Technical Position APCSB 9.5-1). The emer-

gency sets are installed in stairways, exit routes and

major control areas such as the control rooms, switchgear
rooms, remote shutdown panel area, fuel-handling area and
Diesel-Generator Buildings.

ki
(2) Incandescent emergency lighting fixtures provide minimum

, operationa'l illumination and are fed from 125VDC
i

Division E or F, Class lE buses - The batteries supplying
the buses have a minimum 2-hr capacity. The emergency

lighting fixtures are provided in switchgear rooms and
~

fuel-handling areas, in addition to the self-contained

emergency lighting sets.

t

(3) 2 ft x 2 ft recessed AC fluorescent fixtures with an
addition of two 125VDC incandescent lamps fed frcm a
separate outlet box, which is an integral part of the

fixture. The DC portion of the fixtures is fed from

125VDC Division E or F, Class II buses. The fixtures are
a portion of the integrated ceiling in the main control

s

roCm. '

~

.

9.5-22
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The following is a tabulation fo the vital areas where emergency
lighting is needed for: 1) Safe shutdown of the reactor; 2) To
maintain it in a safe shutdown condition; and 3) For evacuation
of personnel in the event of an accident.

J'
7.k

Vital areas where emergency lighting is needed for safe shutdown
of the Reactor.

'

1 Main Control Room including Computer Room, Equipment & Pane.1
'- Rooms.

2 Switchgear Rooms

3 Remote Shutdown System Area

4 Fuel Handling Area .

5 Diesel Generator Bldgs

6 Battery Rooms

vital Areas where emergency lighting is needed to maintain the Reactor
in a safe shutdown condition.

1 Main control Room including Computer Room, Equipment & Panel
Rooms.

g! 2 Switchgear Rooms !

|
3 Remote Shutdown System Area

4 Fuel Hr.ndling Arca
,

!

5 Diesel Generator Bldgs |

6 Battery Rooms I

f 7 RHR Rooms
'

..

.(

9.E-22 A
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The following are evacuation routes to be taken from the vital areas
listed.,.

;f 1 Main Control Room and Computer Room (Control Bldq EL (-) 6'-10")
Equipment and Panel Romms (Control Bldq EL 11'-0").

F.or evacuation of the Main Control and Compu*.or Rooms exit to the
corrider then through the vestibule doors to the access corridor
between DG 1 and Control Bldg through the door to the out. side.
F~ rom the Equipment and Panel Rooms at EL 11'-0", exit to the
corridor, then down either of the two stairways to the EL (-)6'-10"
corridor, remaining directions are as described for Main Control
and Computer Rooms.

U 2 Switchgear Rooms (Aux Bldq EL 11'-0" Zone 1 and 2).

For evacuation of the Switchgear Room Zone 1 EL 11'-0", exit
through the emergency door into tne Control Building.

From Zone 2 exit through the vestibule emergency exit to the
Turbine Building.

3 Remote Shutdown Room ( Aux Bldq EL (-) 6'-10").

For evacuation of the Remote Shutdown Room exit from the room to !

the personnel access door thru the corridor running between the i

Control Building and DG 1 to the outside. f
4

I
4 Fuel Handling Area (Fuel Bldq EL 11'-0" Zone 1 and 2).

For evacuation of the Fuel Handling Area exit down either
ctairway to EL(-) 6'-10". .

From Zone 1 exit to the Aux Bldg then through the personnel
access door to the corridor running between the Control Bldg
and DG 1 to the outside.

From Zone 2 exit through the vestibule and emergency exit to the
exterior of the Fuel Building.

4' 5 Diesel Generator Buildings.

For evacuation of the DG 1 Bldg exit through the emergency exit
door to the corridor running between DG 1 and the Control Bldg
to the outside.

1

For evacuation of the DG 2 Bldg exit through the emergency exit
door to the exterior of the DG 2 Bldg.

For evacuation of the DG 3 Bldg exit through the emergency exit
door into the Aux Bldg at (-)6'-10" elevation,and then throught

,

6 the personnel access door to the exterior of the Aux Bldg.
J

h O b
- -.
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,

6 Battery Rooma (Aux Bldg EL 11'-0" Zona 1 and 2).

r- For evacuation of the Battery Rooms exit to the Switchgear Rooms
j and follow directions given in paragraph 2.

(. ux Bldg EL(-)6'-10" Zone 1 and 2).3- 7 RER Rooms A

For evacuation of the RER Rooms, use stairways to reach the
EL(-) 7'-0" platform, exit through the vestibule door to the
corridor. From Zone 1 exit through the personnel access door
Eb the corridor running between the Control Bldg and DG 1 to
the outside. From Zone 2 exit through the personnel access
door to the exterior of the Auxiliary Building.

d'..
.(

. .

.

9.5.3.3 Inspection and Testing Requirements

Since the normal AC lighting circuits are energized and maintained
continuously, they require no periodic testing. The standby and

,

.

;

'I

h

-
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WU.93 Ifr!iUW%TVoW6wUng UnVormaGUon r; gard 0ng tha standby lighting,

(9.5.3) system:

a. State wheth:r all transformers, panels, and cable trays associated
with the system are designed to seismic Category I requirements.

b. State whether all standby lighting system light fixtures are
seismically supported,

f

c. If the standby lighting system components are not seismically
qualified, provide a discussion of the isolation devices which

~

will be used to disconnect the standby lighting system from its
Class IE power source following a design basis seismic event.

[ Uf
For additional information on the Standby Lighting System refer
to the revised version of FSAR Section 9.5.3.2.2 (copy attached).

GESW H
The .GHEBe4 esign does not isolate the standby Lighting Systemd-

from the Class IE power following a design basis seismic event.

,

*

-

.

s
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,c 9.5.3.2.2 Standby Lighting

The AC standby lighting systems are fed from Class lE buses through

caparate lighting panels. Fixtures are distributed in areas used

during shutdown and accidents, and in access areas. The fixtures

provide a reduced lighting level adequate to support personnel

movement and observation of equipment after interruption of the

( normal lighting system. In the event of a LOPP, the standby

lighting system is automatically fed from the diesel-generator sets.

(See Subsection 8.3.1.1.3 for bus transfer during loss of normal

preferred and/or alternate preferred power.)

r%e s/smy'47 /ynhy A+u/ormew a,u/ |amlr au

seismica/f f.aaA-|ed /c de y / heir s/ rue /uas/ infyn//
om/ ,s' h J. A y

cyu' a y / /A of/'er
o?n:/ an .2rs . sfo,7e/4

7'
/rf 7g callesJ/ A)h/mj.a,4

a . is..u|one/s e/oufd
s e me

.a, c6 a a~s a .su -,a

ce/ejoy I
race.vaf. s. Orcwk ,$om Abe A AAy ,6eneAf

fJa<a| k fAe & u,Wua/ a.- .. we' a c/ .10 a/ur'.

b,v A4e 4,y4 ca-/ .
J// .c/wa'47 /gA/>y rAr<.c w .re,< m /co #y susp,A.c/.,
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430.52 Provide a following information regarding the emergency lighting(9.5.3) system:

The seismic qualification of the self-contained emergency lightinga.
,

sets.

b. The seismic qualification of the panels, cable trays, breakers,
-

'

and other components of the emergency lighting system (s) connected
to the Division E and F. Class 1E,125 V de station battery.

State whether the emergency lighting system light fixtures arec.
seismically supported.

d. If the emergency lighting system components are not seismically
qualified, provide a discussion of the isolation devices which
will be used to disconnect the emergency lighting system fron
its Llass lE power source following a design basis seismic event.

gMAC --

-

! For additional information on the Emergency Lighting System
refer to the revised version of FSAR Section 9.5.3.2.3 ( copy

i
attached).

GEt5 ate
M'he GTRTDf!Adesign does not isolate the DC Emergency Lighting
System from its Class IE power source following a design basis
seismic event.

.

-

4
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9.5.3.2.3 Emergency Lighting

DC Emergency lighting fixtures are installed for stairways, exit''

routes and major control areas such as the main control room and
remote shutdown panel area. Each of the emergency lighting fix-

tures has two incandescent sealed-beam lamps, a self-contained
~

attery, charger and an initiating switch which energizes the
v bre from the battery in the event of less of the AC puer sup-

ply, and de-energizes the fixture upon return of AC power. The
f. power supply AC source is fed from the standby lighting system.f

-

einerferncj /gAhn seh are/x .fef cont'ainent

f fud' W |0 Aesf_ /betd- .s*/ rue /ura/ n>frfr/G Gs/JehMic0N c
f

.sAdi/r // du'ny and' e//*. nr.cu.-
_

In addition to the above, DC ertsrgency lighting fixtures are pro-

vided for control rooms, switchgear rooms and fuel handling areas.

( The fixtures are [eo' from Me. DC distribution panelsoc E / Ac F.
y afen.The / css of yo/ph go /5c. .s&d6j..

~

Me /*aler beokers are meinopr

c4rs.rreffn'ff*n'Nf'"/u/
"EmerA C /,y 4 fi< yr pore 4 a y/ , J W e q &' W y c/dse f/>e OC c. i aah er,se/ ivu

I brn<<kers. Gges /eeas'nf iAc ac arfmyv pairei.e att
irr .iesm,i- cu/ej<r/ I taceu%r'r- - _

se&mico/f fuod}eo' k75e oc senefr ency )ene/s are

by_ / der s/nic/s,W' in/ r,J,< oncf sk6 C// dar'"jl
on sst . Id' e emefr ency' /y4ksj |rAvre.tOrtc/ a|/tr are

ses&miWf .Tupeled'i\ .

The emergency lighting fixtures provide backup illumination for
periods after the loss of preferred power and until the diesel-
generators energize the standby lighting systems, as well as in the
ovent of loss of all the AC lighting sources.

s\
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9.5.3.2.3 Emergency Lighting (Continued)

'r' The emergency lighting fixtures are of three types:
.

(1) Two incandescent sealed beams with self-contained battery,
.

charger and transfer switch - The sets are normally con-
nected to the Class 1E buses to maintain the batteries
fully charged. Upon loss of the AC source, the sets are

automatically switched on and fed by the batteries. The'( batteries have a minimum 8-hr capacity (in accordance'

with Branch Technical Position APCSB 9.5-1). The emer-
gency sets are installed in stairways, exit routes and

major control areas such as the control rooms, switchgear
rooms, remote shutdown panel area, fuel-handling area and
Diesel-Generator Buildings.

(2) Incandescent emergency lighting fixtures provide minimum
( operational illumination and are fed from 125VDC )

Division E or F, Class lE buses - The batteries supplying
the buses have a minimum 2-hr capacity. The emergency
lighting fixtures are provided in switchgear rooms and
fuel-handling areas, in addition to the self-contained

emergency lighting sets.

(3) 2 ft x 2 ft recessed AC fluorescent fixtures with an
,( addition of two 125VDC incandescent lamps fed from a

separate outlet box, which is an integral part of the

fixture. The DC portion of the fixtures is fed from

125VDC Division E or F, Class lE buses. The fixtures are
a portion of the integrated ceiling in the main control

room.

:s 9.5.3.3 Inspection and Testing Requirements

i
Since the normal AC lighting circuits are energized and maintained
continuously, they require no periodic testing. The standby and

i
i

9.5-22
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430.53 If tha standby and em:rgency lighting systems are not
(9.5.3) seismically qualified, provide a discussion of how adequate

/. lighting will be provided for safe plant shutdown after an'

elapsed time of 8 hours following a design basis seismic
event.

8W
= ::RGU25 nun 450.02 -

GEMN? 5
TMe -GTRf9EAdesign provides the adequate lighting for safe plant
shutdown after a design basis seismic event. For additional
information refer to the new GESSAR Section 9.5.3.2.4. (copy
attached).

(

b
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9.5.3.2.4. Emergency Operation Failure Analysis.
!

I Because of the redundancy provided by the systems described above,

the probability of complete loss of lighting in any of the critical

areas is extremely remote. The standby lighting system, on loss of

the normal lighting system and emergency lighting system, on loss of

both, normal and standby lighting systems, provide totally independent

low level illumination in areas vital to safe shutdown of the reactor

and evacuation or access by personnel should the need occur. This
I is specifically demonstrated by the analysis shown in Table 9.5-1.

I.

|(
l

,

|

|
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|

|
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430.54 Demonstrate that the control room and the remote shutdown panel,(9.5.3) illumination levels under emergency conditions are in conformance
_ ___ with the applicable sections of NUREG-0700.
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430.55 In order that we may understand Table 9.5-1 of your FSAR, provide
(9.5.3) tha following additional infonnation:

a. Indicate the percentage of plant lighting which is connected to
the normal ac lighting system, and the percentage which is
connected to the standby ac lighting system.

b. Indicate how many nain circuits for normal lighting are included
- in your plant design and their source of power.

c. Indicate how many main circuits for standby lighting are included
~~ , in your plant design and their source of power,

d. Indicate the minimum number of different nonnal and standby
lighting circuits that will be utilized in providing lighting

(, for any safety-related area.

e. Indicate the source of " auxiliary" power for nomal lighting
in the event of loss of standby lighting power.

f. Indicate the electrical separation criteria which has been
used in the design of the nomal, standby and emergency plant
lighting system. State whether the safety-related lighting
systems are treated the same way as plant Class 1E circuits.
Indicate in which trays the s'afety-related and nonsafety-
related systems are installed.

. . __.

-_

(
r

For information on plant lighting and Table 9.5-1 refer to the revised
versions of FSAR Section 9.5.3.1.1 part (4) (e); Section 9.5.3.2.2;
and Section 9.5.3.2.3 paragraph 1 and 2 (see copies attached).

l

1 i -

|

|

|
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( 9.5.2.3 Inspection and Testing Requirements (Continued)

shall be accomplished on a periodic basis. Periodic inspection

and testing shall be performed on the emergency use systems,
including sound-powered systems, to ensure their availability
and" operability should safety-related incidents arise.

The applicant will perform functional analyses or testing for
conditions that simulate maximum plant noise levels being

(' generated during the various operating conditions, to demonstrate
system effectiveness.

9.5.3 Lighting Systems

The plant lighting system provides adequate illumination during
both normal and accident operating conditions.

( 9.5.3.1 Design Bases

9.5.3.1.fl General Design Bases

L.e general design bases for the Nuclear Island portion of the
lighting systems are as follows:

| (1) The lighting design shall be based on IES recommended inten-
| sities. These shall be in-service values after applying a .

maintenance factor of .75 for relatively dirty areas, and
.85 for clean areas such as offices, etc. The values are

*

j\ average horizontal footcandles on a horizontal plane 30 inches
\ above the floor, ground, or platform, or average footcandles

'

'

on instruments mounted on the vertical surface of a board.
Reflected glare will be minimized.

| (2) Control room lighting is designed with respect to reduc-
tion of glare and shadows on the control boards and is

provided with dimming control for this purpose.
|
|

(3) Lighting systems and components are in conformity with
the electrical standards of NFPA and OSHA as applicableI

for safety of personnel, plant and equipment.
|

| 9.5-18
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S 9,5.3.1.I I General Design Bases (Continued)
,f

. (4) Each of the normal, standby or emergency lighting systems
:-

has the following features:
.

(a) adequate capacity and rating for the operation of
~

all loads connect &d to the system;

(b) independent wiring and power supply;
(

(c) overcurrent protection for conductors and fixtures

using circuit breakers; and

(d) wiring conductors with 600v insulation and not

smaller than No. 12 AWG. Insulated conductors and

lighting fixtures are appropriate for the environ-

mental condition in the area installed.

i le) Main feeders for the stand-by and emergency lighting syster
transfpppgrs and/or distribution panels
are installed in their appropriate divisional cable raceway

N %on-safety related systems are installed in non-divisiona
raceways.
Branch wiring by applicant.

-- Normal Lighting - non-div cable raceway.;

- Standgy Lighting - Div 1, 2 or 3 cable raceway.
-- Emergy Lighting - Div 1, 2 or 3 cable raceway.

-

'
|

d

:
i

9.6 -19
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9.5.3.1.19- Safety-Related Design Bases

Nucl~ ear safety-related design bases for the Nuclear Island lighting
systems are as follows:

(1) Mercury vapor fixtures and mercury switches are not used
where a broken fixture or switch may result in intro-

( ducing mercury into the reactor coolant system.

(2) Adequate lighting for any safety related areas, such
as areas used during emergencies or shutdowns, including
those along the appropriate access or exit routes, are
provided from 3 different lighting circuits (normal
AC; Standby AC; 125Vdc or Self-contained battery fixtures).

(3) Conduit, boxes and fixtures located in Seismic Category I
structures are provided with supports as required to

I
meet the safe shutdown earthquake requirements of the
plant.

t

~

t

d

9.5-19s
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9.5.3.1.jlSafety-RelatedDesignBases (Continued)
1

(4) Circuits of standby and emergency lighting systems are
associated circuits as defined in IEEE Std 384-1974.

~ The circuits are designed and installed per requirements |

of IEEE Std 384-1974.
,

.

See Table 9.5-1 for failure analysis of critical area lighting.

( 9.5.3.2 System Description

Plant lighting is divided into three subsystems:

*
(1) normal lighting (AC);

(2) standby lighting (AC); and

._ ,

f (3) emergency lighting (DC).

Lighting fixtures that contain mercury are not used inside the

Reactor Building or in any other location where a broken fixcure

may introduce mercury into the reactor coolant system.

9.5.3.2.1 Normal Lighting
g se. T4.9e. 9 5-\o _g)

The AC normal lighting system provides the major portion of general
,

lighting throughout the plant and is fed from non-Class lE, inter-

i ruptible auxiliary power distribution buse The balance of.

general lighting throughout the plant is a separate standby light-

ing system fed from the Class lE buses. The portion of the normal

lighting system fed from interruptible buses is not available
t

! during loss of preferred power.

!

,(

_-

.

Ns 9.5-20

- -



. . GESSAR II 22A7007 . .
; 238 NUCLEAR ISLAND R0v. O.

p r E d e d k e r a \\ s. d e. re\ahk area.s
f 9.5.3.2.2 Standby Lighting (N a.a.s where &*0'su* n \ , 1, 't % syske.m

eq,whM are \oc.aked ) swcN a.s
The,AC standby lighting systems are fed from Class lE buses through
separate lighting panels. Fixtures are}&ist2115utad ern areas used
during shutdown and accidents, and in access areas. The fixtures

provide a reduced lighting level adequate to support personnel

movement and observation of equipment after interruption of the

normal lighting system. In the event of a LOPP, the standby

( lighting system is aufrmatically fed from the diesel-generator sets.

(See Subsection 8.3.1.1.3 for bus transfer during loss of normal

preferred and/or alternate preferred power.)

9.5.3.2.3 Emergency Lighting
(, a\\ sa.S e ce_\aAed acea.h

DC Emergency lighting fixturesjare installed for stairways, exit
routes and major control areas'such as the main control room and

. remote shutdown panel area Each of the emergency lighting fix-
(

tures has two incandescent sealed-beam lamps, a self-contained

battery, charger and an initiating switch which energizes the

figure from the battery in the event of loss of the AC power sup-

ply, and de-energizes the fixture upon return of AC power. The

power supply AC source is fed from the standby lighting system.
'

Mese\ genera.ker bw'MtngA
In addition to the above, DC emergency ighting fixtures are pro-

J
v. ! ad for control rooms, switchgear rooms, nd fuel handling areas.
The fixtures are connected to DC distribution panels, which are

switched by contactor. The initiating signal is the loss of volt-

age to a standby AC lighting distribution panel.

The emergency lighting fixtures provide backup illumination for

periods after the loss of preferred power and until the diesel-

generators energize the standby lighting systems, as well as in the
,

event of loss of all the AC lighting sources,
i

A

\
\ 9.5-21 , ~ ~
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9.5.3.2.3 Emergency Lighting (Continued)
,

The emergency lighting fixtures are of three types: !

(1) Two incandescent sealed beams with self-contained battery,

charger and transfer switch - The sets are normally con-

-(, nected to the Class 1E buses to maintain the batteries

fully charged. Upon loss of the AC source, the sets are

automatically switched on and fed by the batteries. The

.

batteries have a minimum S-hr capacity (in accordance
t
' 'rith Branch Technical Position APCSB 9.5-1) . The emer-

gency sets are installed in stairways, exit routes and

major control areas such as the control rooms, switchgear

| rooms, remote shutdown panel area, fuel-handling area and
-

%~

:[( Diesel-Generator. Buildings.

(2) Incandescent emergency lighting fixtures provide minimum

operationail illumination and are fed from 125VDC
Division E or F, Class lE buses - The batteries supplying

the buses have a minimum 2-hr capacity. The emergency

lighting fixtures are provided in switchgear rooms and
~

fuel-handling areas, in addition to the self-contained

i emergency lighting sets.

(3) 2 ft x 2 ft recessed AC fluorescent fixtures with an

addition of two 125VDC incandescent lamps fed from a

separate outlet box, which is an integral part of the

fixture. The DC portion of the fixtures is fed from

125VDC Division E or F, Class lE buses. The fixtures are
(

a portion of the integrated ceiling in the main control

( room.
:(

9.5-22ss

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



. .. _ ._.. . ~ .. . - .- -

..

'

.

( Table 9.5-la

N
'

Normal and Standby AC Lighting

-

Power Sources

Normal Standby

Transformer Bus Transformer Bus
Item Number Number Div Number Number Div

(('
' '

1 LT-A E2-1 ND LT-G El-1 1
2 LT-C Al-1 LT-R F1-1 2
3 LT-D B1-1 LT-X F1-1 2
4 LT-E Al-1 LT-Y F1-1 2
5 LT-F B1-1 LT-Z F1-1 2
6 LT-H Al-1 LT-BB El-3 1
7 LT-K Al-1 LT-HH El-2 1

8 LT-M B2-1 LT-KK F1-2 2
9 LT-N B2-1 LT-LL G1-2. 3

10 LT-S B2-1 LT-NN El-3 1

11 LT-V Bi-1f
{ 12 LT-W B1-1 ~

13 LT-AA Al-2
14 LT-CC B1-2
15 LT-FF F2-1
16 LT-GG Al-1
17 LT-JJ B1-1
18 LT-RR E2-1
19 LT-WA A3-1
20 LT-WB B3-1
21 LT-WC A3-1
22 LT-WD A3-1
23 LT-WE B3-1

,1
i

NOTE: The percentage of plant lighting connected to the normal
AC lighting system is 82%. The remainder is connected
to the stand-by AC lighting system.

t
'l

. . . . _.
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430.56 (Lighting systems for the balance of plant beyond the nuclear island
(9.5.3) will be reviewed as plant specific items.) Provide the interface

data for continuation of normal, standby and/or emergency lignting
~ to the balance of plant.

GesSAR E
g The SGMGEAdesign does not include any lighting circuits to
1 BOP. All lighting in BOP is Responsibility of the Applicant.
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_ QUESTION 430.57
(9.5.4)

. . . . -

In Section 9.5.4.2 of your FSAR, you state that the diesel generator fuel
oil booster pumps operate with a flooded suction and that the fuel oil
day tanks have a minimum capacity sufficient for two hours of diesel-

( generator operation at full load. However, you show in Figures 1.2-21
and 1.2-22 of your FSAR that the bottom of the Divisions 1 and 2 fuel oil
day tanks are below the diesel engine base. Accordingly, provide the
following information for the Divisions 1 and 2 diesel generator fuel oil
system:

a. The overall capacity of the day tanks.

b. The capacity of the day tanks at the level at which the diesel
engine fuel oil booster pump would no longer be flooded.

The positive suction head requirements for the diesel engine fuel'
c.

oil booster pump,

d. The diesel engine fuel oil consumption rate at maximum load.
I

The day tank capacity at the low-level alare point.e.

Provide the day tank capacity, the diesel cngine consumption rate at
maximum load and the day tank capacity at the low-level alarm point for
Division 3.

|

<

|
<

,

_

m
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bivision 3 day tank capacity, day tank low level alam point and diesel
engine fuel consumption rate at full load will be dependent on the
specific dieseb engine selected for the service. This data to be
furnished by the applicant after the selection of the diesel engine for
the (HPCS) division 3 service.
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9.5.4.2 System Description (Continued)

y The Diesel-Generator Fuel Oil System for each engine consists of a'

ftfel oil day tank, engine-driven fuel oil booster punp, suction
strainer, duplex filter, instrumentation and controls, and the
necessary interconnecting pipe and fittings. A bleed line returns

excess fuel oil from the day tank for recirculation to the yard
storage tank. Day tank elevation is such that the fuel oil ' coster

_.Rumpoperates_wip_fJgodgd,guyy T o 8 N1 ^, ,

s h e.// n u w h t. loww Ma ., H u. Pwp Sue ffQyy
Each diesel-generator set has its own day tank, which holds a

,

capacity of fuel oil sufficient to operate its corresponding
diesel-generator set for a minimum of two hours at full load. Fuel

oil is supplied by transfer pump to each day tank from the yard
storage system. Pumping power is supplied by the diesel-generator
under conditions requiring its operation.

These transfer pumps may be operated with manual control switches;
however, they are normally operated automatically by level switches
on the day tanks. A " low" level switch starts the first transfer
pump, a " low-low" level switch starts the standby transfer pump and
a "high" level switch stops both pumps.

An engine-driven fuel oil booster pump supplies fuel from the day
tank to the diesel engine fuel manifold. Piping is ASME, Section

III, Class 3, Seismic Category I.

.

!. 9.5.4.3 Safety Evaluation

i

The overall Diesel-Generator Fuel Oil Storage and Transfer System
is designed so that failure of any one component may result in the
loss of fuel supply to only one diesel generator. The loss of one

diesel generator does not preclude adequate core cooling under
accident conditions.-'

O
'

9.5-25



430.58 Provide the quality group classification for the diesel fuel oil
(9.5.4) day tanks.
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430.59 Provide the following additional information:

Revise Figure 9.5-10 of your FSAR to show the interface betweena.

the fuel oil system piping and the diesel engine mounted piping /
Provide quality group classifications for allcomponents.

system piping and components and, if applicable, identify all
changes in piping / component quality group classifications at
the interface.

I b. Explain the purpose of the duplex strainer, the blind fianges,
the relief valve and the instrumentation in the line parallel
to the engine driven fuel oil booster pump.

The duplex strainer in the two inch diesel fuel oil supplyc.
line from the balance of plant is monitored with a switch'

indicating pressure differential. Indicate where the differential
pressure indication appears and where the associated high differential
pressure alarm annunciates. If this alarm does not annunciate in|
the control roon, provide the rationale for your proposed design.
(This paragraph is applicabl'd to the Division 1, 2 and 3 diesel-
generator fuel systems as shown on Figures 9.5-10 and 9.5-11 of
your FSAR.)

d. The duplex si.rainer in the fuel oil booster pump suction line
is monitored with a dif ferential pressure switch. Indicate

,

whether this switch activates an alarm and, if so, where the
alarm annunciates. If the alarm does not annunciate in the
control room, or no alarm is provided, orovide justification
for your proposed design.

The duplex filter on the fuel oil booster pump discharge ise.
monitored with a differential pressure indicator. State where
the high dif ferential pressure indication appears. Provide
your rationale for not using audible alarms as part of the
fil ter dif ferential pressure monitoring.

h _5 t> o w S 8-
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QUESTION 430.60

Provide the following additional"information:

a. Revise Figure 9.5-11 of your FSAR, to show the interface between the
fuel oil system piping and the diesel engine mounted piping / components.

J,

Provide the quality group classifications for all system piping and |

components and, if applicable, identify all changes in piping / component
quality group classifications at the interface.-

b. We note that there are significant differences between the Divisions
. I and 2 diesel fuel oil system instrumentation and controls and that

of the Division 3 diesel fuel oil system as shown in Figures 9.5-10
and 9.5-11 of your FSAR. These differences are in the areas of the
day tank high and low level switches, the day tank level indicators /
transmitters, the booster pump suction strainer differential pressure
monitoring. Morever, the Division 3 diesel generator is equipped
with an electric fuel oil-booster pump in addition to the engine-driven
booster pump and both of these pumps are fitted with simplex suction
strainers. Conversely, the Divisions 1 and 2 diesel generators have
only the engine-driven fuel oil booster pump but are fitted with
duplex suction strainers. Provide your rationale behind this design
approach, with particular attention as to why monitoring and alarms
are not required on the Division 3 diesel generator fuel oil booster
pump suction strainers and duplex fuel oil filters. State why the
instrumentation, controls, and components cannot be identical for
all 3 divisions. (Refer to Question 430.110.)

(
~

RESPONSE

a. The interfaces between the fuel oil system piping and the diesel*

, ,
* ' engine mounted piping / components are located at the diesel engine.

outline boundaries. All system piping and components as well as4

engine mounted components for division 3 are quality group "C".
Therefore no revision to Figure 9.5-1 is required.

b. The pressure switches and local low pressure alarms provided for
Division 3 fuel pump discharge line (low pressure) and fuel oil
duplex filter low pressure alarm are sufficient to monitor the fuel|

oil pressure and provide enough indication for any clogged filters.'

,

Division 3 DG is supplied'by different manufacturer and can be
different in component design. However, all three diesel generators
are functionally equivalent...

9

!

:

MP:csc/Il0146-25
11/4/82

. _ _ . - _ _ - _ ._________- _ __ __ _ ___ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ __



430.61 You show on Figures 9.5-10 and 9.5-11 of your FSAR, the day tank
(9.5.4) vents teminating somewhat outside the diesel-generator room.

However, it is not clear from Figures 9.5-10 and 9.5-11 nor from,

Figures 1.2-18 through 1.2-22 of your FSAR, exactly where the Divisions
1, 2, and 3 day tank vents terminate. Accordingly, provide additional
information on these vents. Show vent the terminations on appropriate
views in Figures 1.2-18 through 1.22 of your FSAR and provide details
of the terminations which show that they are protected from tornados,
floods and the effects of severe weather conditions.

kS poh 2 R-
. -

Division 1 and 2 day tank vents terminate 6-inches beyond building wallinto the dock area. These terminations are protected by the roof over
the dock area and by the wall around the dock area. Division 3 ventterminates on a 45 degree down slope at the outside surface of the
Diesel Generator Building wall. Bird screens cover all three
terminations. - - - '

* *

- -
-

.

|
o

.

4

- _ _ . - ,-- - - - -
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430.62 Identify all high and moderate-energy lines and systems which will
(9.5.4 ) be installed in the diesel-generator room. Discuss the measures which
(9.5.5) will be taken in the design of the diesel-generators to protect
(9.5.6) the safety-related systerrs, piping and components from a postulated
(9.5.7 failure of either a high or moderate-energy line. Our concern is
(9.5.8) the availability of the diesel-generators when needed.

_RA-s p ak a
_

-

.
.
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430.63 Discuss what precautions have been taken in the design of the fuel(9.5.4) oil system when selecting the location of the fuel oil day tank and~

the connecting fuel oil piping in the diesel-generator room. Our
concern is the possible exposure of these components to ignition
sources such as open flames and hot surfaces.
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9.5.4.3 Safety Evaluation (Continued)
,

4
Day tank fuel oil feed to the booster pump is by gravity. There
are. no powered components to fail. A suction strainer prevents -

foreign matter from entering the pump and causing malfunction. A
component failure analysis of the Diesel-Generator Fuel Oil Storage |
and Transfer System is given in Table 9.5-2. The system is safety

'

related and is designed and constructed in accordance with the ASME-

O)
5 Code Section III, Class 3, and Seismic Category I requirements.

The Diesel-Generator Fuel Oil Storage and Transfer System is
designed to withstand the adverse loadings imposed by earthquakes,
tornadoes and winds. Earthquake protection is provided by the

Seismic Category I construction. Tornado and wind protection is

provided by locating system components either underground or within
the Diesel-Generator Buildings. All underground piping is covered

with protective coating and wrapping-to guard against corrosion. .
-- m

)
*

All storage- and day- tanks are located at a sufficient distance away
from the plant control room to preclude any danger to control room

,

personnel or equipm_ent res lting from an oil t_ank explosion and/or
_

~

fira. rhl Nel oll ' dog k T1 'loiajed ? a Gepaea. s. <~aom
"'I"' 3 ~ h*"! fkE_

_

9.5.4.4 Tests and Inspection

(b Diesel Generator Fuel Oil Storage and Transfer System operability)
is demonstrated during the regularly scheduled operational tests
of the diesel generators. Test frequency is given in Chapter 16.

ASTM standard fuel sample tests are conducted at regular intervals
to ensure compliance with fuel composition limits recommended by

I the diesel engine manufacturer. The " Standard Specification for

fh Diesel Fuel Oils ANSI / ASTM D975" is the governing specification.
#

kj Fuel oil may normally be stored by a minimum of six nonths without
I deterioration.

,

I 9.5-26
1
1

... i ^ ' ~ ~ ~'
_ _._..______1'__"_.L.__ ._ _ _ _ . _ _ . . . _ _ _ _ . .

'



430.64 You state in the text and in Table 3.2-1 of your FSAR that the,

(9.5.4) components and piping systems for the diesel-generator auxiliaries |(9.5.5) (e.g., the fuel oil cooling water, lubrication , air starting, l
(9.5.6) and intake and combustion systems) are mounted on auxiliary skids which
(9.5.7) are designed to seismic Category I requirements and are built to ASME
(9.5.8) Section III, Class 3 quality standards. You also state that engine-

mounted components and piping are designed and manufactured to DEMA
standards and are designed to seismic Category I requirements. However,-

this is not in accordance with our position in Regulatory Guide 1.26
in which we state that all the diesel-generator auxiliary systems
should be designed to ASME Section III, Class 3 or Quality Group D
standards. Provide the industry standards which you will use in,

the design, manufacture, and inspection of the engine mounted
piping and components. Show on the appropriate P&I diagrams
where the Quality Group Classification changes from Quality Group C.
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430.65
In your description of the emergency diesel engine fuel oil storage(9.5.4) and transfer system (EDEFSS) in Section 9.5.4.1 of the FSAR, you do

_ not specifically reference ANSI Standard N195, " Fuel Oil Systems forStandby Diesel Generators." Indicate if you intend to comply with
this standard in your design of the EDEFSS.
justification for noncompliance. Al ternatively, provider

. .

h _.s p o h s e.

Aust s+andard Al195. " Fut/ oil sys kms

& S&dba Die.stl Gwra.+ ors " w // b--*

'

adds d +o Who'n. 9*S. U. / . I a) as sh>wn.
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,(Continued)9.5.3.3 Inspection and Testing Requirements
,

'
-h

(h emergency lighting systems will be inspected and tested periodically

(as determined by the applicant) to ensure operability of lights

and switching circuits. -
'

'

.

9.5.4 Diesel-Generator Fuel Oil Storage and Transfer System

(
i 9.5.4.1 Design Bases

-

g

9.5.4.1.1 Safety Design Bases

.

(1) Each engine-shall be supplied by a separate Diesel-

Generator Fuel Oil Storage and Transfer System. All fuel

oil transfer equipment shall be designed, fabricated and

qualified to Seismic Category I requirements. Failure

f.
of any one component could result in loss of fuel supply

"
_

g, , to only one diesel-generator.-

(2) Minimum onsite sto' rage capacity cf the system shall be
.

sufficient for operating each diesel-generator for a
'

minimum of seven days while supplying post-LCCA maximum i
'

load demands.

.

(3) Design and construction of the Diesel-Generator Fuel Oil,
'3 Storage and Transfer System shall conform to the IEEE

Criteria for Class lE Electr* cal _ Systems for Nuclear

Power Generating Stations (IEEE-308)andASMECode,.

Section III, Class 3, Quality'Gro M C1. Miscellaneous

equipment shall conform to applicable standards of NE."

. Ah.SI':55to dW. M/ 9fTM EF" PT' '
, ,

* Fu t./ oi) .5ys/em,s fan Stand Disc |. Genwsfe,t 1shall b unt[. ;

(4) The Diese -Generator Fuel Oil Storage and Transfer shall.

be of Seismic Category I design. In addition, the system |
shall be protected from damage by flying debris carried

| 9.5-23

1 - .. . . . . . _ .

____
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QUESTION 430.66 -

. (9.5.4)
,

~

The Division 3 diesel generator fuel system includes an electrically
- - driven, backup booster pump. Discuss the purpose and operation of this ~

pump. State why an electrically driven backup booster pump is provided
for the Divisior s 1 and 2 diesel generators. Indicate the source of
power for the Division 3 backup pump.

t .
--

RESPONSE
_

Division 3 (HPCS) DG fuel system backup booster pump is to prime the fuelt

line and act as an additional backup to the engine driven fuel pump. The
booster pump may be operated manually by depressing the fuel prime
pushbutton on the DG control panel (Local), and it will also operate
automatically on any start signal, and will run continuously for as long
as engine is running. The pump will stop ten seconds after the engine
speed has decreased below 50 RPM. Division 3 (HPCS) backup pump is
powered from Bus G Division 3 (HPCS) 125V dc.

..

.

;

,_. _ . _ __ _ _ _ . . . _ ._,
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430.67 Add a section to your FSAR which describes the instruments, controls,
- -- - (9 1 4) sensors, and alarms provided for monitoring the diesel engine storage

, ~ and transfer system and discuss their function. Discuss the testing
necessary to maintain and assure highly reliable instruments,
controls, sensors and alarms. Indicate where the alarms are
annunicated. Identify the temperature, pressure, and level sensors,

'

which alert the operator when these parameters exceed the ranges
reconnended by the engine manufacturer. Describe what operator
actions are required during alarm conditions to prevent harmful effects

- to the diesel engine. Discuss the system interlocks provided in your
proposed design.
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_)9.C.4.3 Safety Evaluation (Continued)

Day tank fuel oil feed to the booster pump is by gravity". There
cre no powered components to fail. A suction strainer prevents

foreign matter from entering the pump and causing malfunction. A

component failure analysis of the Diesel-Generator Fuel Oil Storage

end Transfer System is given in Table 9.5-2. The system is safety

related and is designed and constructed in accordance with the ASME.

Code Section III, Class 3, and Seismic Category I requirements.:

.

.

.

The Diesel-Generator Fuel Oil Storage and Transfer System is

designed to withstand the adverse loadings imposed by earthquakes,

tornadoes and winds. Earthquake protection is provided by the

Seismic Category I construction. Tornado and wind protection is

provided by locating system components either underground or within

the Diesel-Generator Buildings. All underground piping is covered

with protective coating and wrapping to guard against corrosion.
.

All storage and day tanks are located at a sufficient distance away
,

from the plant control room to preclude any danger to control room
,

personnel or equipment resultin rom an oil tank explosion and/or
e c,.- e- m . - . .,

fire. Th e.-. vFuel ool dog fonk, w -|OLahel in a scporoJc raam
.

.

is.

wi H, 3 .have Ah. ra Un3 c.onestft wo H: n- "
--s.~... "V"w, "

9.5.4.4 Tests and Inspection

y Diesel Generator Fuel Oil Storage and Transfer System operability

is demonstrated during the regularly scheduled operational tests

of,thg_diese1_genejator.s.,. ,TgstJrqquency is given .i_n,. Chapter 16. ,.

riaclic. H s h n9 O I- te s trJ men k , cm~ +> /: . .sm us c A a la rms 'ti

H a sser ru : u's o m e w oe.{
c a. s s o , a

ndard._f42el sample- tests awcondtfet efa mt regular inter'iralswi

to ensure compliance with fuel composition limits recommended by

the diesel engine manufacturer. The " Standard Specification for

Q Diesel Fuel Oils ANSI / ASTM D975" is the governing specification.
i Fuel oil may normally be stored by a minimum of six months without

)deterioration.

9.5-26
--_ _ _. . ._ _ - -
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430.68 Provide the following balance of plant (80P) interface data:
(9.5.4)

a. The piping requirements for the BOP section of the fuel oil -
-

storage and transfer system, including pipe sizes, materials,
' quality group classifications and the location of the interface,

r b. The source of power for the B0P fuel oil transfer pumps including
the bus, voltage, number of phases and MCC location.

c. The B0P fuel oil transfer pump minimum capacity in gallons per
minute (gpm) and the discharge head requirements for those portions
of the system associated with the nuclear island.

d. The minimum quantity of fuel to be stored for each diesel-generator
and your basis for calculating the minimum quantity.

e. The diesel fuel oil quality standards which must be met in accor-
dance with the standards of the diesel engine manufacturer and to
comply with Itea C.2 of Regulatory Guide 1.137.
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430.69 In Section 9.5.5 of your FSAR, you indicate that the function of the
(9.5.5) diesel-generator cooling water system is to dissipate the heat trans-

ferred through: (1) the engine water jacket, (2) the lube oil cooler;-

(3) the engine air water coolers; and (4) the governor lube oil cooler.
Provide information on the individual component heat removal rates
(btu /hr), flow (lbs/hr) and temperature differential ('F) and the total
heat removal rate required. Provide the design margin (i.e., the excess,

heat removal capacity) provided in the design of major components and
subsystems. The design margin should be stated either as a percentage
or as btu per hour.

'vLe s p ow s-e

The. Esw cys lem for cHesel.cnyinc _ jackel walto
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9.5.5.2 System Description (Continued)
s.

.

The jacket cooling water passes through a three-way teinperature-

control valve which modulates the flow of water through and/or

around the jacket water heat exchangers, as necessary, to maintain

required water temperature. Jacket water cools the turbocharger,

the governor, the air intercooler, the exhaust manifold and the

lube oil heat exchanger. The three-way valve, whose service is

crucial, is designed and qualified as stated in Subsection 9.5.5.1.

..

An electric heater is installed in each system for the purpose of

keeping the engine jacket water at a temperature near the normal

, operating level during plant normal operation. The heated water is

circulated through the engine to assure temperature uniformity in

the engine. Two jacket water circulating pumps are provided to

circulate the cooling w y .r.,o, ugh the_ system during dies _e h
genera tor ,operat,.ionJ''During th t. S$db *W J.m dL & Ja R|,,y

"Q.Th% 5 main (Alm J hanJ on 6 o *p ^'$ $en |-
'~at i 2c *1: '

f em pten ha rt +/ n - , .

To V W . deterioration of the system internal surfaces,

the system is filled with high quality treated water from the Demin-

eralized Water System. (See Subsection 9.2.3 for water quality de-

tails.) The ESW side of the system (see Subsection 9.2.1 for water

quality details) is designed with the appropriate corrosion allow-

ances on piping, and a fouling factor of 0.002 for heat exchanger

tubes. A long interval periodic cleaning of the heat exchanger tubes
i j .may be necessary to restore the heat transfer capacity of the system

in case of excessive fouling rates. (Treatment of ESW to minimize

organic fouling is described in the Applicant's portion of

Subsec_ tion 9.2.1. L -- ^
--

- - p r
* & Lass *h) N , ,, %sw

&S g/ ) r t~ g Ne
Themsystem is designed for a heat removal rate of 23.23 x 10 Btu /hr No t

6
.

for Divisions 1 and 2, and 8.55 x 10 Btu /hr for Division 3, based

( .,,, f'onthemaximumpermissibleoverloadcutputofecchdieselgenerator. f)
|

Prudent margins are incorporated into the design to assure relichle /
.

system operation. IC) 7. rnegin it. rt e ommade cA TM A P w I. b o t- /.

y w +o acs u w + instasa w- n~ ~' er i n } -

r eto re t e d t ej rw a r ay' A . %s /
L} y

9.5-28
.
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430.70
Indicate the measures you have taken to preclude long-term corrosion and(9.5.5)
organic fouling in the diesel engine cooling water system since these-

would degrade the system cooling performance and affect the compatabilityof the system.
State whether the water chemistry is in conformance

with the engine manufacturer's recommendations.
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430.71 Recent licensee event reports (LER's) have shown that tube leaks are(9.5.5) occurring in the heat exchangers of diesel engine jacket cooling water~

systems resulting in failures of the engines to start on demand.
Provide a discussion of the measures you propose ta detect tube leakage

_

and the corrective measures that will be taken. Include a consideration
of jacket water leakage into the lube oil system (standby mode), lube,

i
oil leakage into the jacket water (operating mode) and jacket water
leakage into the engine air intake and governor systems (operating
or standby mode). Provide the permissable inleakage or outleakage in
each of the above conditions which can be tolerated without degrading
engine performance or causing engine jacket water / service water systemsleakage.
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3.5.7.4 Tests and Inspection .

I-

lThe operating ability of the Diesel-Generator Lubrication System is 1
~

tested and inspected during scheduled testing of the overall engine.
Instrumentation is provided to monitor the lube oil temperature,
pressure and sump level, ensuring proper operation of the system.
During standby periods, the keep-warm feature of the system is
checked at scheduled intervals to ensure that the oil is warm. '

n -

rT Wara oi1 4ssists quick _startine of at iodis sa,nplig and
d M @ 1w y *F A % ol j Ts c h 15swN y o c cd S M i h o f a i l t/j

_

Y -mounted alarms signY 25w oil pressure 7 hP :

temperature and low oil. level. A remote combined alarm, one for
*

each division , located in the main control room, annunciates on
signal of diesel enerator trouble from any alarm source on the

local. panel.

Administrative controls - The lubrication systems are located in.
(^ locked, controlled Diesel-Generator Buildings, thus precluding

'

unauthorized personnel from interfering with system operation.
Also, any contamination of the lubricating oil by deleterious mate-
ria'l is thereby prevented.

9.5.8 Diesel-Generator Combustion Air Intake and Exhaust System

9.5.8si Design Bases

b '

() All components of the Diesel-Generator Combustion Air Totake and

Erhaust System shall be designed and qualified to Seismic Category I
Irequirements. Failure of the intake and exhaust system in any one

diesel generator shall not compromise the readiness or operability
of any other diesel generator. The system shall be housed in a

Seismic Category I and tornado missile-protective structure. The
'

system shall also be protected from flooding and the effects of '

- ) pipe breaxs. |
\

O '

9.5-35

~
-

_
- - - . .



_

430.72
Describe the provisions you have made in the design of the diesel engine

-
(9.5m5) cooling water system to assure that all components and piping are filledwith water.

_
S p oh S(

. . . - _
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QUESTION 430.73
(9.5.5),

,

For the Division 1 and 2 diesel generators, you show an atmospheric vent
at the top of the standpipe in Figures 9.5-12 and 9.5-13 of your FSAR.;

~ i' This indicates that the top of the standpipe is the highest point in the )~

diesel engine cooling water system. For the Division 3 diesel generator, j
however, no atmospheric vent is shown in any part of the system.~ This
indicates that the jacket water expansion tank is not the high point in-

the cooling water system as shown on Figure 9.5-13. Clarify this matter.
If the expansion tank is not the highest point in the system, then: (1)
revise Figure 9.5-13 to show the proper elevation of the tank relative to
other piping and components in the cooling water system; and (2) refer to
Question 430.72 and show how air is vented from the system. Demonstrete
that air in the piping at the system high point will not be forced to
another part of the system such as the jacket water cooler where it could
cause a partial or total blockage. Describe how air is purged from the
system piping once the diesel engine is running. Indicate the time
required to accomplish this purging following startup.

RESPONSE

Figure 9.5-13 is a schematic representation of the jacket water system
piping and instrumentation and is not intended to show the relative
elevations of various components. Therefore there is no need to revise
the Figure 9.5-13. The specific system configuration description with
regards to the air vents and air purging will be supplied by the applicant
once the specific design has been selected.

.

* '. .
,

.

'

,

i
i

|

|

;
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QUESTION 430.74
(9.5.5) .

If the Division 3 diesel generator expansion tank is not at the cooling
water system high point, then provide a discussion of how you will
prevent corrosion in the piping which is exposed to air when the engine
is not operating (standby) and in the remainder of the system due to
entrapped air in the system cooling water.

.

RESPONSE

Cooling water used for Division 3 diesel generator is treated for corrosion
protection as per manufacturer's recommendation. The entrapped air will
be purged from the system piping by means of proper design. The details
of the air purge configuration to be provided by the applicant once the
specific design has been selected.

(

.

*
. .

,

_

MP:csc/Il0146-28
11/4/82



.

-
;

430.75 The diesel-generators are required to start automatically on loss of
_ _ (9.5.5) all offsite power and in the event of a LOCA. The diesel-generator '

~

sets should be capable of operation at less than full load for extended
periods without degradation of performance or reliability. Should a
LOCA occur and offsite power is available, discuss the design provisions
and other parameters which you have considered in the selection of

t the diesel-generators to enable them to run unloaded (on standby)
for extended periods without degradation of engine performance or
rel iabil i ty. Explicitly define the capability of your design with
regard to this required characteristic.

Describe the make and type of engine and the design features which
enables the engine to operate at no load and full speed for seven days
without degradation of performance and reliability. Provide the
manufacturer's test results which verify the above cited capability.

. . _

l

|
,

|

|

l
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9.5.4.5 Instrumentation Application.

Fuel supply level in the day tanks is indicated both locally and in

the main control room. Also, ala.rms on the local diesel-generator

panel annunciate low level and high level in the day tanks. A

group repeat trouble alarm is also provided in the main control

room. Level switches in the day tank signal automatic start and

stop of the fuel oil transfer pump.

. ... -.

9.5.5 Diesel-Generator Cooling Water System

i
9.5.5.1 Design Bases

All essential components of the Diesel-Generator Cooling Water

System shall be qualified to Seismic Category I requirements and to

10CFR50, Appendix B. With the exception of the engine-driven jacket
,

water pumps, all pumps, valves, tanks, piping and heat exchangers

shall be designed in accordance with ASME Code, Section III, Class _3,

_ Quality Group C. Failure of the cooling system in any one engine

shall not affect the readiness or operability of any other engine.

The cooling system shall derive from a reliable source, one not

affected by a LOPP, the plant Essential Service Water (ESW) System.
Divisions 1, 2 and 3 diesel-generators are located in Seismic

Category I structures, protected from tornado-generated missiles

"(of-p// ihalt..- % .-~ ~ , N .and flo t,ers. ,ar.%

The- Ja M u>d*i5, h sha|| ha abh. M bP 'W WW% 4'A'x
. 5 . .) . 2 System DescYfftlon M'l mc44 9 - ~%-

Each diesel-generator unit is supplied with a complete closed loop
cooling system mounted integrally with the engine generator pack-
age. See Figures 9.5-12 (K-136) and 9.5-13 (K-137) for pertinent
flow diagrams. Included in each cooling package are an expansion

{ tank, temperature-regulating valve, lube oil cooler, immersion

heater, jacketed manifold and a heat exchanger which is furnished

O with ESW from the essential portion of the system. ESW supply is

from the same division as that of the diesel generator served.

,

'

9.5-27
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430.76 The Divisions 1 and 2 and the Division 3 diesel-generator cooling
'(9.5.5) water system standpipes and expansion tank, respectively, provide for

expansion of the cooling systems inventory when the diesel-generators
.

^

are , operating. In addition, the standpipes and the expansion tank
provide makeup to the systems inventory to compensate for minor leaks
at pump shaf t seals, valve stems, and other components. Provide the
size (i.e., the capacity) of the standpipes and the expansion tank for the'
Divisions 1 and 2 and the Division 3 diesel-generators, respectively.
Demonstrate by analysis that the standpipe and expansion tank sizes
will be adequate to provide makeup water for seven days of continuous
diesel-generator operation at full rated load without requiring any
makeup water supply to the standpipes and to the expansion tank.
(Refer to Item (a) of Question 430.110.)

The Divisions 1 and 2 diesel-generator standpipes are mounted vertically
on the floors of their rooms. When determining the adequacy of the
standpipe inventory with respect to the required seven days of makeuD,
you should consider only that volume of coolant which can be lost from
the standpipe and yet still maintain a net positive suction head (NPSH)
to both the engine-driven and motor-driven cooling system circulating
pumps.

t

.

:
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QUESTION 430.77
*

(9.5.5)
j

For the Division 3 diesel generator, demonstrate that the expansion tank
does, in fact, provide a NPSH for the jacket water pumps at'both the
normal and the lowest permissible operating water level in the expansion
tank.

.

RESPONSE

{% $Pt **'h*Division 3 diesel-generator cooling water system '-- '--- d_:',. to
provide adequate NPSH for the jacket water pumps at both normal a qg,ggpoperating water levels in the expansion tank. Specific details to be
furnished by the applicant based on the specific engine selected.

f

.

*
.

,

.

'

i
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|

4
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QUESTION 430.78
(9.5.5)

Provide a detailed discussion of how the diesel generator cooling water
systems functions in the standby mode to maintain jacket wa,ter tempera-
tures above ambient temperatures to enhance the diesel engine start
capability. Your discussion should address how the jacket water is
heated, how heated water is circulated through the diesel engines and the
design jacket water temperature at the anticipated ambient temperatures-

of the diesel generator rooms. Identify any excess capacity in the
jacket water heating system.

The operation of the Division 3 diesel generator cooling water system
during standby requires additional discussion since there is an apparent
lack of heated jacket water under forced circulation in this mode.

RESPONSE

Division 3 diesel generator cooling water system is .p d e d6
.;i- :d to maintain

the engine in a warm standby condition in accordance with the quick start
reliability requirements. The specific details of the system functions
to achieve this will be provided by the applicant depending on the type
of the keepwarm system furnished for a particular engine.

(

-
.

*
. .

,

*
..
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430.79 Describe the instrumentation, controls, sensors and alarms provided
(9.5.5) for monitoring the diesel engine cooling water system and describe their

functions. Discuss the testing necessary to maintain and assure highly.

reliable instruments, controls, sensors and alarms. Indicate where
the alarms are annunciated. Identify the temperature, pressure,
level and flow sensors, where applicable, which alert the operator

a when these parameters exceed the ranges recommended by the engine
manufacturer. Describe what operator actions are required during
alarm conditions to prevent harmful effects to the diesel engine.
Discuss the systems interlocks you will provide.

,N, , , --,
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9.5.5.3 Safety Evaluation.

Each Diesel-Generator Cooling Water System is independent. Failure

of a Diesel-Generator Cooling Water System does not affect the

| other diesel-generator cooling systems or their diesel-generators.

The engine jacket cooling water heat exchanger is furnished in

| accordance with ASME Boiler and Pressure Vessel Code, Section III,

Class 3. Components of the Diesel-Generator Cooling Water Systems

( are designed to seismic Category I requirements. Procurement of

h components is governed by the requirements of 10CFR50, Appendix B,
'

to ensure quality assurance in all places of manufacture and

installation.'

9.5.5.4 Tests and Inspection
4

To ensure the availability of the Diesel-Generator Cooling Water

System, scheduled inspection'and testing of the equipment is pe'r-
~

formed as part of the overall engine performance checks. Instru-

mentation is provided to monitor cooling water temperatures, pres-i

sure and head tank level. Instrinnents receive periodic calibration

and' inspection to verify their accuracy. During standby periods,

the keep-warm feature of the engine water jacket cooling closed-

loop system is checked at scheduled intervals to ensure that the

water jackets are warm. This system facilitates quick starting

of the engine. The cooling water in the engine water jacket cool-

ing closed-loop system is analyzed at regular intervals and is

| treated, as necessary, to maintain the desired quality.
|

|
9.5.5.5 Instrument Application i|

!
l

Pressure, temperature and level instrumentation is provided for

monitoring of important system operating parameters. Alarms pro-

-]
' '

vide warning.in case,of system low or high water temperature, low
pressure, or low water inventory. Except for post-LOCA operation,

( the diesel-gene gMich coo _ ling water ,

temperature. ($LS, N's A h e3,|e /e 6 fe.h fw CA mf L h A|0 %J,
,

N - - -._

'
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- 430.80 Describe the instrumentation, controls, sensors and alarms provided
~ ~

(9.5.6) for monitoring the diesel engine air starting system. Describe their
~function. Describe the testing ne::essary to maintain h.ighly reliable

- instruments, controls, sensors and alarms. Indicate where the alarms -

are' annunciated. Identify the temperature, pressure and level sensors
___

which alert the operator when these parameters exceed the ranges
( recommended by the engine manufacturer. Describe any operator actions

required during alarm conditions to preclude degradation of diesel- -
.

generator starting capability. Provide the setpoints at which these
alarms function. Discuss system interlocks you will provide.
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I 9 9.5.6.4 Tests and Inspection (Continued)D
: /n .

'() (5) air receivers to clear accumulated moisture using the
blowdown connection.

l

9.5.6.5 Instrument Application

An air receiver low pressure alarm is provided to alert the t
r onarator h _ casa af loss of y -t h air pressure. Sec sesNu?
4 . 3. l. l. t . l . Z Ca m pft h. a |w m

,

9.5.7 Diesel-Generator Lubrication syste - % -

9.5.7.1 Design Bases

The Diesel-Generator Lubrication System is a self-contained system
designed to supply clean, filtered oil to the engine bearing sur-
faces at controlled pressure and temperature. Built-in capacity

S(N ensures adequate lubrication of_ wearing surfaces, and cooling as'

necessary. An electric heater in the sump and a keep-warm circu-
lating pump maintain sufficient circulation of warm oil to help
keep the engine in standby readiness.

|

The system is located in a Seismic Category I structure providing
protection from tornado-generated missiles and flood waters, as
well as the effects of pipe whip and jet impingement from high and

'

moderate energy pipe failures.
'

' .

9.5.7.2 System Description

See Figure 9.5-16 (K-134) for the Divisions 1 and 2 lube oil
systems flow diagram and Figure 9.5-17 (K-135) for the Division 3
flow diagram. All components herein described are supplied as part
of the diesel-generator package by the diesel-generator supplier.

| All three systems are nuclear safety-related except for the keep-
warm heaters and pumps. In the vent of LOPP or other emergency ~

,

'

9.5-33
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430.81 Provide a detailed description of the diesel engine starting system
__ (9.5.6) which is shown on Figures 9.5-14 and 9.5-15 of your FSAR. Additionally,describe: (1) the components and their function; (2) the instrumentation

controls, sensors and alarms; and (3) a diesel engine starting sequence. ,
In describing the diesel engine starting sequence, include the number.

of air start valves used and whether one or both air start systems areI used.
_

.
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QUESTION 438.82
- - - - - - - (9.5.6) .,

'---~ ' - - '

For the Divisions 1 and 2 diesel generators, provide a discussion of the
-- air starting system downstream of the left and right bank air distributors.

Revise Figure 9.5-14 of your FSAR to show the additional system components.
t _ _ _ - . . _. .
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E.A.3 () OW M .

- The. de.seriofion of +he ole s+ac4|n a syshm
"^

otownsleram of h leff anal riehf hanL ai?
~

~

ditM b vfor.t & ffu, divisJons / and 2 diess/-_

__ 9enero.fors |4 by 1%e a.po//canf . FIeueG --

( 9.s -14 will nof shaa deJailed sv.sfem
comcon ents .su.pplieJ 6y h, o ~,li e.an f . and |'

-tharefaen. ,. Neure. 9.s- ta will na+ b<. re.viu ol.
4

_

4 e 4 0

.. .

- 9 *

*4

.. . .

4

m . .

.
*

4 4

. ..

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



^ *

_ _ _ _ _ . -

QUESTION 430.83
(, (9.5.6)

''

.

Expand your discussions of the air starting systems for the Divisions 1
and 2, and the Division 3 diesel generators. Identify the differences
between the two types of systems. Your description of these differences
should cover both the systems components and the instrumentation and
controls. (Refer to Item (b) of Question 430.110.)

RESPONSE

The main differences between the Division 1 and 2 and Division 3 air
starting system are:

a) Division 1 and 2 diesel generators, each have two redundant
electric motor driven air compressors while Division 3 has one
electric motor driven and one diesel engine driven air compressor.

b) Division 1 and 2 air start systems are provided with redundant-

air dryers while Division 3 air start system will be provided
with adequate supply of dry air. The detail components and
description will be provided by the applicant.

(.
.

-

*
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QUESTION 430.84
(9.5.6) ,,

In Section 9.5.6.1 of your FSAR, you state that the storage tanks,
valves, and piping up to the air start motors are designed to seismic

__ _ _

Category I requirements and ASME Section III, Class 3 standards. Review
.- - your design and indicate if thers are any non-ASME items or sections in

the system. If so, identify these and indicate their locations on
_ _

Figures 9.5-14 and 9.5-15 of your FSAR. In any case, revise Figures
- - - - - 9.5-14 and 9.5-15 to reflect their seismic and quality group classifi-

cations of system piping and components. Indicate where changes in
4

classification occur.
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receiver tanks are designed to ASME Section III, Class 3 Standard while
_

other piping and cop onents of the air start system are designed to
ANSI B31.1 standard? All components are classified for quality group "C"

.
and therefore no specific group changes will be shown on the Figure 9.5-15.
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9.5.6 Diesel-Generator Starting Air System : ,

~

f.
.

9.5.6.1 Design Bases
.

The Diesel-Genarator Starting Air System provides a supply of com-
pressed air for starting the emergency generator diesel engines
without external power. In order to meet the single-failure

criterion, each diesel-generator set is provided with two complete,

redundant, and independent starting air systems. Each starting air

system has enough air storage capacity for five consecutive starts
of the engine, and performs its starting function in such a way
that the time interval between signal to start and " ready to load''

status will not exceed 10 sec. The air storage tanks, valves and

piping between tank and air starting motors are designed to seismic,

Category I requirements, and in accordance with the ASME Boiler
and Pressure Vessel Code, Section III, Class 3. The system is

located in a seisdic category I structure, pro d against

( ado external m_issiles and" flood _wa_ter Tht, did M r 38** (m
- - .

'

to

$hu'ofp.Qoi d (v %% '!L&L~ $ Lt.f1 S $. M - -

-

9.5.6. System Descra.ption
,

See Figure 9.5-14 for a flow diagram of the Divisions 1 and 2
Diesel-Generator Starting System and Figure 9.5-15 for a flow

diagram of the Division 3 system.

) .The Diesel-Generator Starting Air System provides a separate and
independent starting facility for each of the diesel-generating
units. Each facility includes two 100% capacity sections, each
section consisting of an air compressor and an air receiver. Two

redundant starting air admission valves in each of two engine
starting air manifolds are provided for each engine. Failure of

any one starting system in no way affects the ability of any other
h system to perform its required safety related function. Normally,

\ the compressors are fully automatic in operation, controlled by
( pressure switches located on their respective air receivers. The

9.5-30
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430.85 In Section 9.5.6.3 of your FSAR, you briefly discuss the air dryers
(9.5.6) in the Divisions 1 and 2 diesel-generators air start system. However, i

Ithere is no mention of an air dryer for the Division 3 diesel-generator
nor is one shown on Figure 9.5-15 of your FSAR. Provide a discussion

~~

of why air dryers are used with the Divisions 1 and 2 diesel-generator -

. - - - - air start system but not with the Division 3 diesel-generator air start -

( ,

system.

. . . . _. .. . _
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Division 3 air start system will be ;y:. .M with a provision for adequate.

dry air supply to the engine starting system. The specific details of
the air drying system will be supplied by the applicant.
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_ 430.86 In Section 9.5.6.2 of your FSAR, you describe the compressed air an'd
(9.5.6) air start systems. However, this description appears to cover only

-- the Divisions I and 2 diesel-generators. Revise this section to include _

_.

a detailed description of the Division 3 diesel-generator compressed
air and air start systems. State whether all four air start motors
are used in every engine start. For the diesel engine driven compressor,
describe how this unit cycles on and off, what inputs are used to stop ,

( - 'and start the engine and/or compressor, whether the diesel engine
operates contiruously and any other pertinent information. Show now
the Division 3 diesel-generator air start system is, operationally,
completely redundant. (Refer to Item (b) of Question 430.110.)

k S,poh Q . . . _.

. _ . _ . . . _ _ . _ _ . _ _ . _ . .- .3 . __ ._ .
_ .

D.chas MJLo C n 6.b o A Dt V L51 b n I
h ck 1 Sh WE
b b .CA t vp { bd. 5 . _ . _ _ _ .

D FW ._tS. pro
A

( __ .

Section 9.5.6.2 will be revised to add Division 3 air start system
-

descriptiong
'All four air start motors are used in every engine start even though only
two are sufficient to crank the engine. (Refer to revised text.) The
diesel engine driven compressor unit automatically starts and stops based
on the preset pressure values. The engine compressor unit starts at
200 psi following pressure and steps when pressure reaches 250 psi
rising.

Division 3 air start system consists of two independent and redundant
trains each consisting of:

a) air compressor, (air dryer - optional) {
b) air receiver- '

i
c) control valves and accessories
d) air start solenoid valve
e) two air start motors

Each train is independently capable of supplying enough air for a minimum
of five normal engine starts.

-

For added reliability of the adequate air supply in the event of consecutive
engine starts,both the electrically driven as well as diesel-enginei

'

. driven air compressors are set to operate at 200 psi GeMeadsg pressure.
&Idy
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430.87 In Section 9.5.6.2 of the FSAR, you state that each redundant air start -

(9.5.6) system has sufficient capacity for five automatic or manual starts without
- - - - - recharging the air receivers. There are two different types of systems ~ -

for the Divisions 1 and 2, and Division 3 diesel generators, respectively. m.__. _ _ .

For both types of systems, provide the following information:

a. Describe what constitutes a completed " start cycle."

b. Indicate the design working pressure for the air start motors for
Division 3 and the direct cylinder injection for Divisions 1 and 2.

c. Indicate how much air, measured as either a pressure drop or
standard cubic feet per minute (SCFM), is consumed for each starting
cycle. Indicate the resulting air receiver pressures; i.e., at the
beginning of the start cycle and on its completion for each of the

_
other five starts. Provide the time required for the diesel-generator
to reach full speed, voltage, and frequency and be ready to accept
load for each of the five starts.

o. State the pressure at which the five start capacity is determined;
- i.e., compressor cut-in, compressor cut-out or mid-point.
(

e. Indicate the capacity of the air receivers.
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QUESTION 430.87
(9.5.6) .

In Section 9.5.6.2 of the FSAR, you state that. tach redundant air start
system has sufficient capacity for five automatic or manual starts
without recharging the air receivers. There are two different types of
systems for the Divisions 1 and 2, and Division 3 diesel generators,
respectively. For both types of systems, provide the following infor-

1nation:

a. Describe what constitutes a completed " start cycle".
1

b. Indicate the design working pressure for the air start motors for !

Division 3 and the direct cylinder injection for Divisions 1 and 2. |

c. Indicate how much air, measured as either a pressure drop or standard ,

'

cubic feet per minute (SCFM), is consumed for each starting cycle.
Indicate the resulting air receiver pressures; i.e., at the beginning
of the start cycle and on its completion for each of the other five
starts. Provide the time required for the diesel-generator to reach
full speed, voltage, and frequency and be ready to accept load for'

each of the five starts.

d. State the pressure at which the five start capacity is determined;
i.e., compressor cut-in, compressor cut-out or mid point.

e. Indicate the capacity of the air receivers.
(

RESPONSE
*

W3.

a. ADiesel engine start cycle is completed when the engine has attained* '
-

a speed of 150 RPM, at which point the air start solenoids are
deenergized causing the air flow to the air motors to stop and the
pinion gears to disengage.

b. The design working pressure for air start motors for Division 3 will
be provided by the applicant.

| C. The division 3 diesel generator air start system will provide
sufficient air to five consecutive starts without' recharging the
fully charged air receivers. The diesel generator has successfully
been tested to start each of the five successive starts and attain.-

,

the rated speed, voltage and frequency within 10 seconds following
the receipt of the start signal. The specific data requested will
be provided by the applicant.'

A e.
d. Five start air supply adequacy is determined at eer compressor

cut-out pressure, ',. :. , th: :S t : 'r :- : :t The.

specific data requested will be provided by the applicant.

The air receivers will have the adequate capacity to providee.
sufficient air supply for five consecutive starts without recharging
the fully charged receivers.

MP:csc/Il0146-36
11/4/82
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-- 430.88 Indicate the source of power to the solenoid valves in the diesel----- - - '

_ __ _ (9.5.6) generators air start systems.
_
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9.5.6.2 System Description (Continued)

k

-Q pressure switches signal the start and stop of the compressors, as
necessary, to maintain the required system pressure. System pres-
sure is shown on Figures 9.5-14 and 9.5-15. Manual override of the
automatic sequence is provided for emergency situations.

Each independent air starting system section has sufficient capacity
4

for cranking the engine for five automatic or manual starts without

recharging the tanks. Each motor-driven compressor has sufficient

capacity to recharge the storage system in 30 min, after five

starts of the diesel engine. The Divisions 1 and 2 compressors are
electric motor-driven; in Division 3 one compressor is electric

motor-driven, the other has its own diesel engine drive.

~

In Divisions 1 and 2, an air dryer is provided upstream of the air
receiver, for the purpose of minimizing moisture in the shroud

'

starting air. A connection at the receiver bottom will be used to
blow down any water accumulated in the tank. The Division 3 air
receiver is also provided with a blowdown connection. The starting

air. admission valves are operate _d by solenoids sunn14ad p
_

-

8A I2[VDC AdJf. M I M #unin er- i le DC ' wer )2.s voc Ins au.s a fw Dw 2. an s mzs/,aus G p .
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9.5.6.3 Safety Evaluation * W
WAC c&rs Ns&. AALds-% V4t/-%.<,4x

~.-

The Standby Diesel-Generator Starting Air System is designed in') accordance with the requirements of Section III of the ASME Boiler

and Pressure Vessel Code. The system is classified Safety Class 3
and Seismic Category I. Starting air facilities for each of the

diesel engines are completely redundant, with each, redundant section
capable of supplying enough air for a minimum of five normal engine
starts. Because of the independence and redundancy incorporated in
the system design, the Diesel-Generator Starting System provides,

( ) its minimum requjred safety function under the following conditions.

O ~

'
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. . _ __ 430.89 You incorporate in Figures 9.5-14 and 9.5-15 of your FSAR, symbols and
- -- (9.5.6) abbreviations for which no explanation is included on Figure 1.7-4 or

any other drawing showing symbols or legends. Accordingly, revise
_ _ . -. these drawings, as required, to ensure there is an explanation for all

symbols and abbreviations. Explain the purpose of the heavy black
~~

arrows shown at various locations on Figures 9.5-14 and 9.5-15.
( _. . . .
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|In NUREG/CR-0660, air dryers in diesel generator air start systems '

- - 430.90 are described as being safety significant. In Section 9.5.6.2 of your
(9.5.6) FSAR, you briefly discuss air dryers in the Division 1 and 2 diesel-

|
_ . . _ _ _ _

Provide details of these air dryers,generator air start systems.
including the type (desiccant or refrigerant), 'nanufacturer and model

- --- -

number, capacity, special features, principal of operation and other_ _ _ _ _

pertinent details. Show that the dew point in the air system will be(
maintained below the recommended minimum value in accordance with ourSince the airposition on this matter in Section 9.5.6 of the SRP.
dryers are safety significant, provide details of the system operation
and/or system maintenance procedures whict., when implemented, will
ensure proper functioning of the air dryers at all times.

_ _

Provide a comparable discussion for the air dryer to be installed in
. _ . __ the Division 3 system, if you do not provide justification for the lack

- - - . - of an air dryer.

.. . .. - . . - ...

Respowse _ .. _. . .
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- (See response to question 430.85. r dryer is an upgrade ite

|
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Description of the air dryer for Division 3 will be furnished b sed on,

the type of the dryer selected for division 3. Applicant to provide this
data.
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430.91 In Figure 9.5-14 of your FSAR, you show the air dryers for the Divisions .
(9.5.6) 1 and 2 diesel-generator starting air system mounted on the air receivers.

- - Since the air receivers are safety-related, provide the seismic quali- -

fication for the air dryers. Alternatively, show that failure of the
_ _,

air dryers as a consequence of a design basis event will not impair
operation of the diesel-generator air start systems.
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430.92 Provide the pertinent characteristics of the air compressors for the- ... (9.5.6) diesel-generator air start systems; i.e., the rated air flow in cfm at -

design pressure, rated duty, motor HP and duty, motor voltage and
number of operating phases and the source of power to the motor-driven
compressor.
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QUESTION / RESPONSE 430.93 (9.5.6)

QUESTION 430.93

Provide enlarged and more detailed plan and elevation views of the
Division 3 Diesel Generator Air Start System Air Compressors. Show
the intake, the exhaust, the cooling system and the fuel supply for
the diesel engine-driven compressor. Incorporate these enlarged views
into the appropriate drawings in Section 1.2 of your FSAR.

RESPONSE 430.93

The diesel engine driven air compressor is an air-cooled type and
requires no cooling water. The fuel supply is provided by a tank
locally mounted on the air compressor base. The air intake is through
a filter mounted on the compressor head. The diesel engine exhaust is
piped tc,the Diesel Generator Building stack. _"*
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430.94 The seismic and quality group classification of the diesel-generator's
_ (9.5.7) lubrication system piping and components are not clearly identified in

Section 9.5.7, in Table 3.2.1 or Figures 9.5-16 and 9.5-17 of your FSAR.
- - - - -- This is not acceptable. The lubrication system should conform to the -

_ positions we present in Regulatory Guide 1.26; i.e.", all the diesel-
generator auxiliary systems should be designed to ASME Section III,
Class 3 or Quality Group C standards. Provide the industry standards you

( will follow for the design, manufacture, and inspection of the lubrication
system piping and components, including engine-mounted piping and
components. Show this information on Figures 9.5-16 and 9.5-17.
Indicate where the Quality Group Classification changes from Quality
Group C, as applicable. (Refer to Section 9.5.4 of your FSAR.)
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( 9.5.7.2 System Description (Continued) i

O
requiring diesel generator operation, the lube oil keep-warm syst,em
is shut down. 1

!

The Diesel-Generator Lubrication System consists of an oil sump in

the engine frame, an engine-driven positive displacement pump, an

oil cooler, an oil strainer and a filter. The main engine-driven
(

lube oil pump takes oil from the sump, passes it through the lube

oil cooler and lube oil filter, through a strainer, through the

engine and back to the sump. Constant oil pressure to the engine

bearings is maintained by a pressure-regulating valve, which

bypasses excess oil back to the sump.

The lube oil cooler is a shell and tube type, built to TEMA Class R,

and conforms in all respects to ASME Code, Section III, Class 3.

Cooling water for the cooler comes from the jacket cooling water .

(Subsection 9.5.5). (

|
The Divisions 1 and 2 diesel-generator sets have lube oil heating

|
systems to keep the oil warm during standby. An electric oil

heater in the engine oil sump heats the oil, which is then circu-

lated through the engine by a keep-warm oil circulating pump. A

separate filter and a separate strainer in the keep-warm circuit

ensure oil cleanliness. _ ---

-

A s Mt. 5 El T!* d? '09, M vbA5 bNil} to
10"@P3 P m

1

9.5.7.3 Safety' Evaluation /3 , c./c g3 3, Qua/Mij 6mg C MN
S t l' mic C.nG3R }s Z

~

Each diesel-generator lubrication system Is an Integral part of the

diesel generator. The system is not required to meet the single-

i failure criterion because a failure does not prevent the other two

divisions of the emergency power system from providing adequate

( power to safely shut down the plant or to mitigate the consequences

of any of the postulated accidents.
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430.95 For the diesel engine lubrication systems described in Section 9.5.7 |

-~ ~~
(9.5.7) of your FSAR, provide the following information: (1) define the

temperature differentials, flow rate, and heat removal rate of the
-- interface cooling system external .to the engine and verify that these

~ ~ - are in accordance with the recommendations of the engine manufacturer;
(2) discuss the measures that will be taken to maintain the required

( quality of the oil, including its inspection and replacement when oil
quality is degraded; (3) describe the protective features such as
blowout panels provided to prevent an unacceptable crankcase explosion
and to mitigate the consequences of such an event; and (4) describe
the capability to detect and control system leakage. In your response.
consider the different types of diesel engines in the design of your
nuclear island and any special requirements for lube oil and lube oil
analysis which may exist.
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9.5.7.4 Tests and Inspection
,

|

!
- The operating ability of the Diescl-Generator Lubrication System is

tested and inspected during scheduled testing of the overall engine.

Instrumentation is provided to monitor the lube oil temperature,

pressure and sump level, ensuring proper operation of the system.

During standby periods, the keep-warm feature of the system is

checked at scheduled intervals to ensure that the oil is warm.

Warm oil assists quick starting of the engine.

k.
Local gauge board-mounted alarms signal low oil pressure, high oil

temperature and low oil level. A remote combined alarm, one for

each' division, located in the main control room, annunciates on
signal of diesel generator trouble from any alarm source on the

1 a1 pane 1. g " ' # N # h "'"* ~ V

(Dei. iad,'u s o inp/r'n 9 a n o' hs h.n3 *b h j" "- o / ,i reavd.ed +o mmhi^in' -

*

g & qu,4.h a f all .
6 mint *ktr&tWttnrEW$ ein'E""&reMaTe6"[n'"

_ locked, controlled Diesel-Generator Buildings, thus precluding

unauthorized personnel frcm interfering with system operation.

Also, any contamination of the lubricating oil by_d.eleterious mate-

ria'l is thereby prevented.

9.5.8 Diesel-Generator Combustion Air Intake and Exhaust System

1

9.5.8s1 Design Bases

( .

All components of the Diesel-Generator Combustion Air Intake and

Exhaust System shall be designed and qualified to Seismic Category I

requirements. Failure of the intake and exhaust system in any one

diesel generator shall not compromise the readiness or operability

of any other diesel generator. The system shall be housed in a

b'$Seismic Category I and tornado missile-protective structure. The
0 '

( system shall also be protected from f.lo_oii g and the effects of fA
a

p_ipe_ breaks.

O
~

9.5-35.

-

_ ._
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430. % Indicate what measures you have taken to prevent entry of deliterious
. _. |(9.5.7) . materials into the engine lubrication oil system due to operator error

during recharging of lubricating oil or normal operation.-
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430.97 Under certain emergency conditions, the diesel-generators may be
- - - - (9.5.7) required to operate continuously for an extended period (i.e., 7 days -

or more). During this time, the diesel engines will consume lube oil.
- In your FSAR, you do not discuss: (1) provisions for checking or .

.__ monitoring the lube oil level during engine operation; or (2) the
capability to add lube oil to the sump during engine operation.

-

Provide a discussion of these items. If extra lube oil is stored in
( the diesel-generator buildings, describe the oil storage containers

and the area in which they are stored. Show the storage locations,

on appropriate plan and elevation views in Chapter 1 of your FSAR and
show any piping on Figures 9.5-16 and 9.5417. Provide seismic and quality
group classifications. Alternatively, show that there is sufficient
inventory in the diesel engine sumps at all times to allow for oil
consumption during seven days of continuous engine operation at full
load while still maintaining enough lube oil for lubrication, cooling,
and adequate suction head to the lube oil pressure pump (s).
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9.5.7.2 System Description (Continued) . l

.
,

(

requiring diesel generator operation, the lube oil keep-warm syst,em
is shut down.

The Diesel-Generator Lubrication System consists of an oil sump in

the engine frame, an engine-driven positive displacement pump, an -

oil cooler, an oil strainer and a filter. The main engine-driven

( lube oil pump takes oil from the sump, passes it through the lube

oil cooler and lube oil filter, through a strainer, through the

engine and back to the sump. Constant oil pressure to the engine

bearings is maintained by a pressure-regulating valve, which

bypasses excess oil back to the sump.
'

The lube oil cooler is a shell and tube type, built to TEMA Class R,

and conforms in all respects to ASME Code, Section III, Class 3.

Coolin.g water for the cooler comes from the jacket cooling water

(Subsection 9.5.5). ._

The Divisions 1 and 2 diesel-generator sets have lube oil heating

systems to keep the oil warm during standby. An electric oil

heater in the engine oil sump heats the oil, which is then circu-

lated through the engine by a keep-warm oil circulating pump. A

separate filter and a separate strainer in the keep-warm circuit
'

ensure oil c1ean1iness .% ,..r %....y .f.- m ^<%%
.
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| |dieselgenerator. The system is not required to meet the single-

| failure criterion because a failure does not prevent the other two
i divisions of the emergency power system from providing adequate

,

power to safely shut down the plant or to mitigate the consequences
,
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.- 430.98 Describe the instrumentation, controls, sensors and alarms provided
(9.5.7) for monitoring the diesel engine lubrication oil systems and their

~ -~- function. Indicate where the alarms are annunciated. Identify the
. ' temperature, pressure and level sensors which alert the operator when

these parameters exceed the ranges recommended by the engine manufac-
- turer. Describe any operator action required during alarm conditions

( to prevent harmful effects to the diesel engine. If any of the systems,
-~

controls and/or alarms are associated with an automatic engine shut-
down, discuss the interlocks provided for bypassing the shutdown
function under emergency conditions.

.
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- --- 430.99 Describe your program for periodic testing and calibration of sensors, |
~~ ~-~~ ~

(9.5.7) controls, and instrumentation which will be implemented to ensure a
highly reliable lubrication system. -

~~~
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j.5.7.4 Tests and Inspection
|-

r

( TheoperatingabilityoftheDiesel-GeneratorbubricationSystemis
tested and inspected during scheduled testing of the overall engine.j
Instrumentation is provided to monitor the lube oil temperature,'

/
| ,e pressure and sump level, ensuring proper operation of the system.

During standby periods, the keep-warm feature of the system is* '

'

7

checked at scheduled intervals to ensure that the oil is warm. -

Warm oil assist.s. quick starting of.the engine. , -
~'~

%N'

( Qnska mnp y in jmeadh. c o Nberh*m v ges+& fo^~6 &. :. ~ ~ . ~ . v- - - ,
.

Local gauge board-mot 2nt'e'd'slarms signal" low oil pressure, high oil d e w ". c
4--'

temperature and low oil level. A remote combined alarm, one for

each' division, located in the main control room, annunciates on
signal of diesel generator trouble from any alarm source on the
local panel.

Administrative Controls - The lubrication systems are located in
' locked, controlled Diesel-Generator Buildings, thus precluding

unauthorized personnel from interfering with system operation.
Also, any contamination of the lubricating oil by deleterious mate-
rial is thereby prevented.

9.5.8 Diesel-Generator Combustion Air Intake and Exhaust System

9.5.8.1 Design Bases

I
VO All components of the Diesel-Generator Combustion Air Intake and

Exhaust System shall be designed and qualified to Seismic Category I
requirements. Failure of the intake and exhaust system in any one

diesel generator shall not compromise the readiness or operability,
of any other diesel generator. The system shall be housed in a -

Seismic Category I and tornado missile-protective structure. The

system shall also be protected from flooding and the effects ofg((
pipe breaks..

.

*O

9.5-35

. . _ _ _ _ _ - _ - . _.
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. 430.100 Expand your description of the diesel engine lube oil system to include I

(9.5.7) a detailed system description of what is shown on Figures 9.5-16 and |

- - ~ ~ ~ 9.5-17 of your FSAR. In your response, describe: (1) the components
. _ . . _

and their function; and (2) a diesel-generator starting sequence for
a normal start and an emergency start.

t .. . . _ . . . _
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430.101 In Section 9.5.7.4 of your FSAR, you refer to alarms for low oil
(9.5.7) pressure, high oil temperature and low oil level . However, none of ,

these alarms are shown on Figure 9.5-16. Further, you show these
alarms on Figure 9.5-17 in addition to a Icw oil temperature alarm,
a lube oil high temperature and a high pressure alarm associated with
a relief valve and an extra lube oil low pressure alarm. None of --

O these alarms are described in the text of your FSAR. Revise Figures
.

9.5-16 and 9.5-17 to agree with the text and/or revise the text to
agree with Figures 9.5-16 and 9.5-17.
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_ 430.102 On Figure 9.5-16, you sho,i a 12 inch " engine L.0. drain," and 1 2 inch -

(9.5.7) " drain." Explain the function of each of these drains.
_ ; -

. . . . . . - _ . . - - . --.. - - - - - - - - ' '
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430.103 Expand your description of the lube oil keepwarm circuit for the
(9.5.7) Divisions 1 and 2 diesel-generators to include such specific items

as the keepwarm pump capacity, L.0. heater capacity, design L.O.
temperature during standby operation, minimum design ambient tempera-
ture in the diesel-generator room, and instrumentation and controls
for the keepwarm system.

.

Pesonnse. .__
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430.104 Provide the selsnic and quality group classifications for tne keepwarm
(9.5.7) pump, heater, and associated piping and components, and for the L.0.

sump vent. '
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QUESTION 430.105
(9.5.7) .

One of the recommendations in NUREG/CR-0660 is for prelubrication of the
diesel engines prior to starting, thereby minimizing wear due to a lack
of adequate lubrication at the time of starting. The keepwarm circuit
shown on Figure 9.5-16 provides continuous prelubrication to the Divi-
sions 1 and 2 diesel engines, except for the turbochargers and the upper
part of the diesel engine. Show that this lack of prelubrication does
not impair diesel engine operation or reliability.

If the Divisions 1 and 2 diesel engines will be manufactured by DeLaval,
revise your lubrication system P&I diagrams tc show vendor modifications
to provide drip lubrication to the turbocharger thrust bearings. State
- hether vendor modifications to the governor lube oil circuits have been,*

or will be, incorporated. If the Division 3 diesel generator is manu-

factured by EMD, show that the recommendations of MI-9644 have been
incorporated. (Refer to Item (c) of Question 430.110.)

RESP 0!iSE

The implementation of MI-9644 recommendation to be answered by the
applicant.

Division 3 diesel generator has a continuously operating soakback pump
which provides lubrication to the turbo-charger parts in the standby
condition.

-

*.
.

,

.

.

MP: csc/Il0146-39
11/4/82
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QUESTION 430.106
(9.5.7)

Describe the functicn of the pressure pump, piston cooling pump,
scavenging pump, and soak back pump for the Division 3 diesel generator.
(Refer to Figure 9.5-17 of your FSAR.) Describe how these pumps are
driven; i.e., common shaft or separate shafts.

,

RESPONSE

The pressure pump (main oil pump) and the piston cooling pump tube oil
from tha diesel engine oil sump via the lube oil strainer. The pressure
pump supplies the lube oil to the diesel engine bearings, gears, :tnd the
turbo-charger; the piston cooling pump supplies oil to the diesel engine
pistons.

The soak back pump supplies oil from the engine sump to the turbo-charger
bearings (in order to carry away the heat from the bearings after the
engine is shut down) as well as circulate oil through the lube oil cooler
to pick up heat during the standby condition. The soak back pump (motor
driven) operates all the time. During standby condition the soak back
pump circulates the oil through the lube oil filter and the lube oil
cooler where the oil picks up heat from the preheated cooling water, and
thus keeps the engine enhance the engine start capability.

The scavenging pumps take oil from the engine oil pan sump or resevoir
and pumps through the filters, oil cooler, and returns to supply the main
lube or pump and piston cooling pump with cool and filtered oil.

*

The main oil pump (pressure pump) and the piston cooling pumps are driven.
*

by a common driven shaft (engine driven).-

The scavening oil pump is driven by the gears mounted on the main drive
shaft which also drives the fuel pump.

MP:csc/Il0146-40
11/4/82
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QUESTION 430.107
(9.5.7)

.

The lube oil filter shown on Figure 9.5-17 of your FSAR has a single
inlet line from the scavenging pump discharge and two outlet lines, both
of which terminate at the lube oil strainer. Describe the operation of
the lube oil filter and the function of each of the outlet lines.
Describe the operation of the lube oil filter internal relief valve.
Indicate how this relief valve interfaces with the system temperature and
pressure alarms.

RESPONSE
.

Lube oil filter entraps the foreign particles of dirt, debris and other
solids and allows clean oil to flow through the filter media. The main
outlet line feeds oil to the lube oil cooler.wht4e the secondary outletline ==14="cr ''e-----': '' r *^ +h^ rer'er :nd 1;t' :t ev i;m-directly to the lube oil strainer. Lube oil filter relief valve allowsthe lube oil to bypass the filter when the filter is clogged and the
differential pressure across the filter rises above the preset limit.

,

|

,



QUESTION 430.108
'

(9.5.7) , y [e,{., ?.

|

You show on Figure 9.5-17 of your FSAR, a line between the soak back pump
~

discharge and the turbocharger lube oil filter outle State the purpose
of this line. If the soak back pump operates con inuously during standby,
describe how a buildup of lubricating oil in the diesel engine exhaust
system is prevented. (NUREG/CR-0660 indicates that excess oil in the
exhaust system could be a fire hazard.) Describe the function and
operation of the spring check valve and the connecting line between the
soak back pump discharge and the lube oil filter inlet shown on Figure
9.5-17.

RESPONSE
vla.t

The line between the soak back pump discharge and the turbo charger lube
oil filter is b o provid.e lu.b e oil NJ M th e. e.w3iw e. Ste.PWom
loor duviw3 %a- SWD *1 coMit''a -

_
The soak back pump operates continuously

during the standby condition.

The fire hazard potential in the engine's exhaust system is partially due
to incomplete combustion of fuel resulting in formation of gum and
varnish deposits on cylinder walls, pistons, piston rings, turbochargers
and exhaust system. This may occur because of diesel light load operation
for extended periods of time.

The lubrication supplied to the turbo-charger'is not the prime suspect
for the fire hazard in the exhaust system.-Ae -tsv64 eAAp bee.vik S
Ol'e. Sult.d tw.o rd.<v Ao pysuM WA4. oil ( ex hau.st yb-

* '

The spring check valve and the lube oil line%e. twto -tS4.,

connecting the soak back.

pump discharge to the lube oil filter are part. of %e Keep taa.vvw-

tuog. %s sy e c.Lezk. va.lpe, opem.s k pe. d.kg.chw %
IM *II hcdkena W o d {(aw M N M o k Lool N
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V'*-
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QUESTION 430.109
(9.5.7)

~

Using Figure 9.5-17 of your FSAR as an aid, describe how diesel engine
prelubrication is accomplished. State whether the prelube system
operates continuously during periods of diesel generator standby.
Describe how the lube oil temperature is maintained during standby. If

any parts of the diesel engine do not receive prelubrication, identify
the affected parts and explain how engine reliability is not degraded as
a consequence. Revise Figure 9.5-17 as required.

RESPONSE

Prelubrication to the turbocharger bearings is achieved by the soakback
pump which operates continuously. Prelubrication to the other parts is
achieved by regular manual lubrication, as p ey mu..fdny'svecoww% d pra e&, as.
The lube oil is kept warm by circulating the oil from the oil sump
through the lube oil filter and lube oil cooler, where it picks up heat
from the warm water, and returning to the lube oil strainer and to the
oil sump by flowing over the alarm. This circulation is maintained
during standby condition by means of continuously operating the soakback
pump. This pump has a capacity of 5-6 gpm out of which 2 gpm flows to
the turbo charger bearing while the balance flows through the lube oil
filter and cooler via 30 psi spring check valve.

.

*
. .

,

.

.

.

MP: csc/Il0146-44
11/4/82
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QUESTION 430.110 i
(9.5.5, 9.5.6, 9.5.7) !

,

,

Category of most significant corrective action. This is based on data
which show that lack of knowledge of diesel generators and systems has
contributed significantly to diesel generator failures and an overall
lack of reliability. In response to these data, we now review personnel
training and training programs as an integral part of our licensing
procedure.

Considering the significance of personnel training, provide justification
for proposing:

a. Cooling water systems for the diesel engines of Divisions 1 and 2
which have significant design differences from that of Division 3.
(Refer to Question 430.76)

b. Compressed air starting systems for the Divisions 1 and 2 diesel
generators which have significant design differences from that of
Division 3. (Refer to Question 430.86)

c. Diesel generator lubrication systems for Divisions 1 and 2 which
have significant design differences from that of Division 3. (Refer
to question 430.105.)

RESPONSE

The Division 3 (HPCS) DG is specified and designed for a specific
application to start and carry a single large motor load (HPCS pump)

,

while the Divisions 1 and 2 diesel generators were purchased for the.
* ' specific purpose of handling distributed loads rater than one large load.-

The division 3 load requirements (one large inductive load - HPCS pump
motor) dictates the type of the diesel generator set as presently designed
and purchased. This is a standard design package to match the HPCS pump
motor load requirenents. The design and manufacture of the division 3
(HPCS) DG has been standardized and historically approved for the appli-
cation. It might be purely a coincidence if Division 1 and 2 DG sets
will match with the Division 3 DG sets. Thus, the various auxiliary

. systems furnished with each diesel generator set may be different.
|

-

| NOTE TO AE:

Supplement above responds with your justification of Divisions 1 and 2 DG
sets. Also verify the statements applicable to Divisions 1 and 2 DG
sets.

-

|

| MP:csc/Il0146-41
| 11/4/82
l
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430.111 Revise Figure 9.5-10 of your FSAR, to shod the complete combustion air
(9.5.7) intake and exhaust systems. Alternatively, prJvide a new P51 diagram

showing these systems, including..all three divisions. Show all
instrumentation and controls associated with the systens.
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430.112 Describe the instrumentation, controls, sensors and alams provided
(9.5.8) in the design of the diesel engine combustion air intake and exhaust

system which alert the operator when parameters exceed ranges recen-
mended by the engine manufacturer and describe any operator action
required during alara conditions to prevent harmful effects to tne
diesel engine. Discuss systems interloc'<s provided.
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430.113 In Section 9.5.8.3 of your FSAR, you state that all intake and exnaust
(9.5.8) ducting will be seismic Category I and conform to \NSI B31.1 piping '

code requirements. This is not acceptable. 'le require the lie intike.

and exhaust syste.n, up to the diesel engine interface, be designert
to seismic Category I requirements and be bull t to AS'iE Section III,
Class 3 or Quality Group C standards. Revise your design accordingly.
Identify the engine interface for both intake and exhaust systeas.
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9.5.8.3 Safety Evaluation (Continued)

O' monitor this condition, a differential pressure gauge is installed
across each filter.

The effects of a local decrease in barometric pressure (e.g., due

to a tornado or hurricane) are largely negated by the engine
turbochargers.

(~ ~ All intake and exhaust ducting, as well as the ducting hangers, are

designed and qualified to Seismic Category I requirements. Further, .
[ blb NSUE [Ec +s'onthe d_ucting conforms to

E , Class 3 , C)ual% Cav eap C v'e.quIr e,m e,nts , p

9.5.8.4 Inspection and Testing Requirements

Visual inspection of the Diesel-Generator Combustion Air Intake
and Exhaust System may be carried cut concurrently with regularly
scheduled diesel-generator testing and inspection. Integrity of

~

the ducting and joints, filter condition, intake and exhaust

silencer condition and exhaust stack inspection are included in the f
'

diesel-generator inspection procedure.

9.5.9 Suppression Pool Cleanup System

The Suppression Pool Cleanup (SPCU) System serves no safety
,

$ function. System analysis has shown that failure of the system to
operate does not compromise any safety-related system nor prevent a
safe shutdown.

9.5.9.1 Design Bases

9.5.9.1.1 Safety Design Baser g
,

e
:

(1) Containment penetrations, isolation valves and piping up

to those valves are designed to Seismic Category I, ASME

9.5-38

_ .
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430.111 In Section 9.5.8.3 of your FSAR, you state that the air intites for tne

(9.5.9) Divisions I and 2 diesel-generators ira locatad 7 feet, 9 ine n abon
g r.ide . Ini s i s no t acceptabl2. In nud.EG/C2-0660, i t i s e2camended
tnit air intakes be located a nininun of 20 feet above grant to minimize

ingestion of dust and debris stirred up at grade level or by tne velocity
of the air entering the intakes. Revise your design accordingly,

b 5gchj4

Ac/va/h , +Az. Div I and 2 aih idhdu hee _

lac.M b o+ El . + 7'- 8 /g " on c/ Mo 9 ea .,LL.3

hvo/ |s ed E/ . - 9 '. o " Thu:.f.vv , /hc Qsb.

Nid W /s /L '- g /g # abovt, L* 3 9 a A-t . r-sarz
s cJian 95.S3 will be c.uisd a s

Th._ D;. 3 c:1 '+ h i !=_a!:.2 J Fhne
'

=| L /}| U y, j d, m_n j | ,1 = | , ' _| [jvn
_

- - ? '- : " ?"i't ?r ||, w Di/ 3 i| y0tu < , |
|

| 01 O ? C w' tw i v ias G,

.shown on +hr m aeica J. - ome 9.5-37,
a * -

_
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{" 9.5.8.2.2 Division 3 (Continued)

(, Engine exhaust gases are ducted clear of the building, through an
exhaust silencer, into an exhaust stack and ultimately out to the

atmosphere. A drain penetration in the bottom of the exhaust stack

prevents buildup of condensate. Intake air and exhaust gases are,

completely isolated from the Diesel Generator Building air.

9.5.8.3 Safety Evaluation

( 3
s_ ,

Both the intake and exhaust system components of all three engines
are completely separate and independent. Failure in any one system,

has no effect on the readiness and/or operability of either of the

others.

S
For all systems, the air intake is approximatel Thft9in.above
grade, while the exhaust gases are - Leased to the atmcsphere at

{) F1. 65 ft 0 in. above grade. Therafore, the possibility of prod-

ucts of combustion diluting the oxygen content of the intake air

is essentially nil. Also, other gases will not be stored close

enough to the diesel air intake that their release to atmosphere
would dilute the intake air and affect the performance of tne
diesel generators.

See the Diesel-Generator Building arrangement drawings in
em Section 1.2 for intake and exhaust locations, Subsection 3.8.4 for

a

design of the Diesel-Generator Building, Section 3.4 for flood pro-
tection and Section 3.6 for pipe failure protection. See Table
9.5-3 for the system failure analysis.

The Division 1 and 2 combustion air intakes are protected by grills
through which the air passes vertically upward. This minimizes

7% plugging of the filters by gross debris picked up by events such as
'

a tornado or a hurricane. Particulate matter small enough to pass
~

through the grill can cause plugging of the inlet filters. To

9.5-37

_
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430.115 In Section 9.5.8.3 of your FSAR, you briefly discuss the effects of
(9.5.8) decreases in barometric pressure on diesel engine oerfornance. Expand

this discussion to be more specific as to the effect of decreasing
baronetric pressure. State tne maximum tornado-induced pressure change
in units of psi per second, the diesel engines can withstand without
significantly affecting performance. State the miniaua baronetric.

pressures (f n. of Hg regulating frca a hurricane) at which the diesel
engines can operate for: (1) up to one hour; and (2) for extended
periods without degrading output or causing engine problems. In your
response, discuss the three diesel-generators.

)?e 00h35

_

If wa,s ,spu ifjed Wt Hto c//ess/-tosinc'

N ouHar
'

shou /c/ lo r ab/t. fa s%d c m a>ei
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bte s e.co n d fw DW / % d 1. di est/~ 9in u~ahn.
*

U;; (--7 3 Ps t S u, FSo<. mfion 3.3, t.
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s .I
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cas pw+~ Er c a.a , sins ceab/sms sh w /ol 154
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430.116 Experience at some operating plants has shown that diesel engines have
(9.5.8) failed to start due to an accumulation of dust and other deliterious

material on electrical equipment associated with starting of the diesel-
generators (e.g., auxiliary relay contacts and control switcnes).

Describe the provisions you have made in your diesel-generator
building design, electrical starting systed, and ventilation air

' intake design (s) to preclude this condition, thereby assuring the
availability of the diesel-generator on demand.

Describe what procedures will be used during normal plant operation to
minimize accumulation of dust in the diesel-generator roca. Speci f t-
cally address the control of concrete dust. In your response, consider
the condition of one unit in operation with one or nore additional
units under construction at the sane site.

__ _ _

_.

h SS C70n3C5- - -

.

The diesel generator starting system is a pneumatic system with
electrical interlocks such as solenoid valves. The diesel engine
purchase specification requires the control panels to be NEMA Type12. h t; ."_'. Tip: 12 alli p rida er: -duc t yEntaeti onJ|L. The
specification also re ires all.. relays to have covers for dust
protection. Thein riors of the D G mms om fofnhd.

._

_ _ _ _ __



430.117 Show by analysis that a potential fire in the Division 2 and Division.3
(9.5.8) diesel-generator building occurring with a coincident single failure

of the fire protection system, wvil not degrade the quality of the
diesel combustion air, thereby permitting the remaining diesel-generator
to orovide its full rated power.

45 m ow v.
~

t
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Responses to all Radiological Assessment Branch questions will be
provided in December 1982.
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460.09 Provide a table in Section 1.8 of your FSAR comparing the design
(1.8) features of the liquid, gaseous and solid radvaste systems with each
(11.2) position of Regulatory Guide 1.143, Revision 1 (October 1979). Justify
(11.3) each position for which an exception is taken. If information is provide 4
(11.4) in other sections of the FSAR for the individual items, cross-references

to these sections is acceptable. We consider compliance with Section
C.5 of Regulatory Guide 1.143 to be essential. Verify whether you satisfy
our acceptance criteria for concentrations of radioactive constituents
in accordance with item II of section 15.7.3 of the Standard Review
Plan (SRP). Our position is that limiting doses to 0.5 rems, as stated
in Section 11.3.2.20 of your FSAR, is not an acceptable alternative.

. . _ _ _ . . . _ _ _ . . .
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GENERAL ELECTRIC CO.

Nuclear Energy Business Operations'
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QUESTION 460.10

Add sections for effluent radiation r:enitors and engineered safety
feature (ESF) filters in Table 3.2-1 of your FSAR. Also add to this
table, under appropriate sections, the recceiners in the of f-gas system
and the process radiation monitors themselves.

f,

AES/0/JS G 460./0

EA%ot rdi1,% noutbig i.r in/a de/in Gny X Pmen Aat< fies,y

/%;for Sys1%<, of 7; U< 3. 2-/, eJF R/fer.1 are. In Gr wp XXXI,
3fa,,By Ga.s Treeked S s7 tem, af 7' 4/e ,3. 2 - /. The ree.diers iny a

f4 e. offys .rysfen included wi7% 7% pressure ressJs ; G,yore

i xxX oFrya s fem, W Tada 3.2-/. 7Ae.proeais n& Jim m ~,%.rp
dem,sJre,s .,e .e efude/ wid fIe eAef<reJ wefu4.s in Greap R,
k w s A A Jteu A % ; h Sp.rfem of Ta//e 12-/.

( i . ,) , , e n c'.P
Q.

'-va was .'

.

9

's -

i
_ _ _ - - - .



___ _ _ _ _ _

r ?r." ?~

( '. F <4 ; (,, "
,

'
'<- .- .

.

Table 3.2-1

EQUIPMENT CLASSIFICATION (Cont [inued),

Quality
Group Quality

8'i*"i"fSafet assb A**"##"""
Class [ Incation ,c d e

fication Requirement Category CommentsPrincipal Component
.

Process Radiation Monitoaac ,.nn, .a n, .al_a emr 5 . -..v.a.,)
X

1. Electrical modules. , i i.. wiM saAf 2 /9 C X N/A B I
j 3

uteaml4ne andercao "- =W-
_ve n t i l a t ion 2 mon itQ se- f.'a n c 8.uf

G., s(a, le s no ese i?<.s)

Cable e-ma-inc teimHn'e%nerje 2 A,C,T,X N/A B I M
2. e

cantaine.ont=vepCIT m: 3*T E m4

1::=niturs 64 ese reos, g> g
co

w gn

N XI IUIR System $
$ ;c :o
* 1. ficat exchangers - primary side 2 A B B I HH

tn H

C
2. Heat exchangers - secondary 3 A C B I g

side o

3. Piping within outermost 1,2 C A/B B I (g)
isolation valves

4. Piping beyond outermost 2 A B B I (g)
isolation valves -

5. Pumps 2 A B B I

6. Pump motors 2 A N/A B I
u

*0 N,

7. Valves - isolation, LPCI line 1 D,A A/B B I 191 (D |>
< -J
* O

8. Valves - isolation, other 2 D,A B B I (g) O
y

"

4

I
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-
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460.11 Provide additional information on the following items for the ESF
,

(6.5.1) filters of the standby gas treatment system (SGTS) and the control
builriing:

a. State whether instrumentation for measuring flow rates through
the ESF filter systems will be provided in accordance with Regulatory
Guide 1.52, Revision 2 (March 1978).

219>ow3e

7de. in.r?'remenin7T' on Ar measurt f/os. r a.!*r s fArony4 1%e. ESF
ft/far sysika 6e /$a SG7"S 1.s favni.rAe/ dy /A<. yp//ca f

_

s part of 7Xe Gaseans EfY%.ent Afouitariny zv. stem (G&tS). _

7Ae insr% mesa'Wiou fby me<.suviy f%w ra.tes tArouyA i%s ESF
ft/ter .rpartems Ev 7% Co~7%/ Bui/diny Ck7Vaae A ir C/as<uf.

_
'
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t
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. . - ,

,
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- *- - ? . n _ _ _ t. 3;- . . . . . , _

_
b. Indicate the type of recording device which will be provided for

recording pertinent pressure drops and flow rates in the control T- - -

!rooms.
.
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c. Since the explanations given in Table 6.5-1 of your FSAR indicating
~
.

how you satisfy positions C.2.j and C.4.b of the regulatory guide "

cited in Item (a) above are unclear, explain how replacements of .

- either all or part of the filter train will be acccmplished when
-

this is required. Also explain how the filter train components
will be maintained by service personnel located outside the housing. _

- Indicate whether tie ESF atmosphere cleanup system will be totally
--

enclosed. -
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c-2-j Soth the standby gas treatment unitc' ~and the emergency air makeup clean- -

ing units are not removable as inta$* unit. High activity accumulating _._ - -
elecents can decay safely in place prior to removal as safe radvaste. '

_ _. ,

Removal of the charcoal will be done pneumatically into standard solid
. _ _ _

~~

radwaste containers with minimum exposure to operating personnel.>
- _ ,
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d. State whether duct and housing leak tests will be perforced in -
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accordance with the provisions of Section 6 of ANSI N 510-1975
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and in aCCordance with position C.2.1 of the regulatory guide cited ---'

in Item (a) above.=
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e. With regard to the position C.3.b of this regulatory guide, state
_ . . _ . _ _ _ _ . . _ . _ _ ..- whether the manual overtemperature cutoff switches for the air -

heaters will be accessible following a postulated loss-of-coolant

| accident (LOCA). Note that the temperature set point should not
__

'

exceed 225 F per ANSI N 510-1975. --- -
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460.12 Provide information on source terms for the following items:
.

.,

(11.1) *

Provide the appropriate data for the items listed in Chapter 4~ -- a.
of HUREG-0016, Revision 1 (January 1979). For those items for which
information has already been provided elsewhere, cross-references
to the applicable sections are acceptable. - - -

'
'

- .. - . - . . . - . . . . . _ .- - . . . . - . . .
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. - - - b. Release data for tritium from operating BWR's does not support-
' - ~ ~ ~

-

your conclusions regarding release via: (1) the gaseous pathway *

~'~~' ~ as compared to the liquid pathway; or (2) the total release. In
fact, for a number of operating BWR's, tritium releases are sign-
ificantly higher than your estimate. Accordingly, verify your

~~ ~ estimates for tritum release via the gaseous and liquid pathways . _

using actual release data.
. . _ .

c. Verify and correct the !!-16 concentration given in Table 11.1-4
of your FSAR. Addi tionally, veri fy and correct, as appropriate,
the reactor water concentrations for 'la-24, P-32, Cc-51, Mn-54
and Zn-65 since these are significantly lower tnan the corresponding
concentrations given in fluREG-0016, Revision L.

.

- d. Add Fe-55 to Table 11.1-5 of your FSAR.
_ ._ . . . - . -- - - 3
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460.13 Provide additional information on the following items applicable to the
(11.2) liquid waste management system:

,

Provide the liquid waste inputs in gallons per day (GPD), averageda.

on a yearly basis, of waste generation for low conductivity and high
conductivity wastes to be used for evaluating liquid effluent releases
and related off-site doses. In addition to the waste streams you

- -

have identified as design basis inputs in Table 11.2,4, you should
also include the resin rinse and cleanup phase separator decant inputs.
State the primary coolant activity fractions for each of the individual

t streams for these two waste subsystems.
-.

b. Your inputs for chemical laboratory waste, laboratory wash water and
laundry drains are low in comparison with the corresponding values
given in NUREG-0016, Revision 1, on a per reactor basis. Veri fy
and correct, as appropriate, these inputs.

Since you have considered only the deep bed regenerant system for
__c.

condensate cleanup and you have also stated that the condensate ~

- - ~ ~ ~ cleanup system is within the applicant's scope, indicate whether
__

usage of the deep bed regenerant system for condensate cleanup
is an interface requirement. Additionally, indicate whether ul trasonic ~ ~~-

. --- resin cleaning is also an interface requirement.
_ _ _

_ ~ _ . __ d. Since the filtered detergent wastes may be directly discharged into
the circulating water discharge canal, state the fraction of~^

detergent wastes that you expect to be discharged in a year to the
circulating water discharge canal. ~~ ~ - ~ ~-_.-q

x .- - -. L- , , - . .j _ -'
- - _ - _ . . -

7--. - - . .-. ,-

_ . _ _ _ . - - e. Indicate what you mean by a " waste collector subsystem" to.which you --

refer in Section 11.2.2.2 of your FSAR; we do not find it discussed_. __ .

anywhere.
_

_ _ _ . _

_ . . . -

f. Since the excess water tank collects excess water from both the low
and high conductivity subsystems, explain how you can selectively

|

-- -- prevent discharge of excess water from the low conductivity subsystem
_ . _ . _. during the time when excess water from the high conductivity subsystem

._.

is discharged to the environment. If you cannot prevent discharge
- - - - - - of low conductivity wastes to the environment at all times, then ---

include the appropriate fraction of waste discharge from this subsystem. ._.____u
to the environment.

_

_ _ _ . _ . _ .

. . _ ____.
g. Since your P&I diagrams for the waste subsystems are for a dual unit

_

radwaste system, indicate whether the equipment that you have listed,

1 - on page 11.2-30 of your FSAR is for both units or whether it is on a
.___ _ . per unit basis.

._

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

_ _ . _ _ _ _ - - _ _ _--_
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h. Describe the provisions for preventing uncontrolled releases of *

radioactive materials due to spillage in buf1 dings or from outdoor
- - -

tanks if the latter is within your scope. If these provisions will
be described in your responsa to Question 460.09, a cross-reference

" ~

to the relevant portion of Section 11.2 is acceptable.

Provide the concentrations of radionuclides in the excess water storage .._.._i.

tank. Verify and correct, as appropriate the amount of radioactivity,
-

in curies, for I-131 and the total curies,in the concentrated waste
tank given in Table 12.2-13 of your FSAR.

J. Indicate whether your estimated releases and corresponding doses due '

to liquid effluents are based en design basis reactor coolant source -

terms provided in Tables 11.1-2 and 11.1-3 of your FSAR. If not,+

. - _ . . _ _ ._.
use reactor coolant source terms consistent with the bases in NUREG-0016.-

In responding to the ten items above, revise the appropriate tables
' - - -
t

throughout your FSAR in a consistent menner and so indicate in your
- ; - -

~~~

response.
_

|
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460. 4 Provide additional information on the following items applicable to -

(11.3) the gaseous waste management systems.
.

a. Since your system description, tables and figures in Chapter 9 of
your FSAR do not clearly indicate whether there are provisions for -

both HEPA and charcoal adsorbers for the reactor building pressura
_ _

'

control mode and purge exhaust, provide the appropriate information
relating to filter units for the reactor building. --

_. ._

-- - p0W R . . . . . . . _ . . _ . _ _ . _ _ , . __

, .._ . .
,

~ ~ -' The filter unit,. marked future, on Figure 9.4.7 is to filter- 7-
-- the containment exhaust if operational measurement of +

radioactive emission indicate that filtration is needed to
~~ -- meet Appendix I limits. - i-- -

- ~ ~ ~ ~ '

This. exception to the GESSAR PDA requirement for the filter
--- unit was negotiated between TVA and the NRC for the Hartsv2.lle

;
and Phipps Bend STRIDE' units. (GE to provide exact reference) .

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

_ . _ . . _ . _ _ . - The Nuclear Island. design provides space and provisions for the -.

. _.._ _ . . j addition of the filter units. ~

_i_
.. ._ .__ _ _____--_ __ u + - - - - u "-- '--

_ _. . _ _ _ _ , - - - - . - - - - - - - + - - - + - -- ~ ^ - ~ ~ ' ~ ' ~ ~ - ' ' ~ ~ ~ ' ' ' ~ ~ ~ ~ ~ ~~
'

-
<x, -. .

t.

- - - - b. Total airborne effluent releases of noble gases, including Ar-41, 7,

i - -- - -

of your FSAR, are not consistent with flVREG-0016, Revision 1, and are
. . . . _ _ .

tritium and C-14 and some of the particulates given in Table 11.3-8
,

lower than corresponding releases for radionuclides cited in this ' - - --- -

document. We assume that you have not taken any credit for particulate >
' ~ ~ ~ ~ ~ '

removal by HEPA filters in the building exhaust systems since you
.. -. - ' - -

state in Section 1.8 of your FSAR that the need for HEPA's and' charcoal
'

1
absorbers will have to be decided on a site specific basis. Accordingly,

__. verify that your estimated releases are conservative. You should note ~

that using an off-gas release rate of 25,000 Cf/sec for noble gases
after a 30 minute delay is not consistent with the basis provided in _.

,

i. _ NUREG-0016, Revision 1. A release rate of about 53,000 Cf/sec is
appropriate according to this document. You should also note that
the caption for Table 12.2-22 is misleading since the annual airbornei

| releases from the various sources for evaluating the environnental
; impact should be used for total plant release and corresponding

off-site gaseous effluent doses. Either correct the caption for
Table 12.2-22 or revise the contents of the table so as to reflect
expected releases rather than design basis releases. Revisions to,

i Table 11.3-3 should be coordinated dith corresponding revisions
- to gaseous effluent dose estimates given on page 11.3-25.

,

-- -- -.
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c. Add flow rate measuring devices for the :nonitors and samolers for
all the airborne effluent release pathways.
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Since the off-gas system is located in the turbine building which
~~

-

is not within the scope of your design, state whether the design of
the off-gas system lies within your scope. If not, state whether

_ _ _ . . - . .
the off-gas system you have described is an interface requirement

_ _ _ ._for ':) e balance of plant.
. ... . - . .

e. State w iether the source terms you have used to evaluate off-site
oms d c ta a postulated failure of the off-gas system are consistent
with Bra. a: Technical Position ETSP 11-5 (July .1981).

f. State whether the seismic criteria for the proposed off-gas system
. . _ will conform to Section C.5 of Regulatory Guide 1.143. In responding -

to this question, a cross-reference to another section of your FSAR
- - " - ~ ~^ ~ ~ is acceptable.
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a. Provide the 1;otopic bre3Mc,n of the tstil curie cantent of ',et'-

'. solid wastas tatt are v;ected to Oe ship;ed annually to a licensal
,

burts) site, sccounting for the atalmi decay sv.tilible during scari;e
) prior to shl;;.1ent. The total should f aclude contributions frco: (l)

evaporstar bottcas sssociated witti hi;h conductivity and detergent
wastes; (2) spent restas tsscciated with reactor water cleanu, ,3
esdw3ste, rennerant condensate deep bed, fuel pool and su;pressiast
peal cleanus de.atnerilIurs; and (3) fit ter sludges. Provide an
esclaste of t'ae number of contalates which will be shipped annus11y.
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d. Et;ectence with opersting 3*d's indicates that s fees 3ei 'actentate'

soi t thin.) syste.1 cia Jenarste a sl nificantif nl.;ner sal a a sf solidt!f t1i

* et* solid wastas (i.e. stout 41,CC0 cubic feet for a 24C0.Wew .

plint) than that presented in Table 11.4-2 of your F5Aa. Accordingly,
veriff tast your inputs to Tsale 11.4-2 af your F5AA are carrect.
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c. Add the supprassion pcol citrup vastes 1.1 Se: tion 11.4.1 of yo;r .25At

NkOLO !A A)M ka 'A c( S ' S d LAA h

.

) #
L1.4.L D_esign Bases ._

ll.4.l.l Power Generation Design 3ases

3The solid waste management ay 3 e .. provides the capab2. for

solidifying and packaging wa tes frca the reactor water cleanu.
Sup?vesstokpee/ clea>ng .cptenu

system, the fuel pool cooli,g and cleanup system,4 the liquid rad
waste system, resins, and pa ticulate wastes fecm the conden e

cleanup system. Nastes from thes ~' stems will cons ' " r spent

resin, evaporator bottoms, diatomaceous earth, and other filtering'

3

media.

3The solid waste management system also provides a means of com-
pacting and packaging miscellaneous dry radioactive materials, such
as paper, rags, contaminated clothing, gloves, and shoe coveringsI

and for pa:% aging contaminated metallic materials and incompres-
sible solid objectives such as small tools and equipment parts.

)
.,

'The solid waste management system is designed so that failure or
,

) maintenance of any frequently used component shall not impair sys-
tem or plant operation. Storage is provided ahead of process units
to allow hold-up in case of delay for maintenance.

Drum capping and sample retrieval are performed locally. The

operating philosophy of the solid radwaste control system is manual'

start and automatic stop with all functions interlockad to provide

; -
a fail-safe node of oper" an.

!1.1-L

///

__ _ - - - _ _ _
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d. C'esce!be four provlsius for cc sty!.1] elu 3ri.cn Ticraf: 21 ?a;f ,t:n
US311-3, it al stoa 2 (. july Udt). f.:ur its:rt::t;n s. a.11 tactu f n

(L) tne curss ini destat;e growlsf on3 for c:atsi11. g eidi:tettye
,

spills; (2) a refarence to the peccess control pesger1 as an laterface
requirs ent; (3) hest tracing for evi;orttar can.:u rt:e slyi.r;
and tan'ss tait are I t'tely ta solidify at 1-alent ten:eratures;

) (%) flushin<1 ccanecticas~, 4Mer:ter appropriate; (5) :ne direct vec.ttag
of aqul; neat .hica uses cenpressed gases for tne transport af resins
or filters slu ges; (5) the sppropelate was:e star 13e capacities- for
tanks acct.aul ating s;ent re sin s fre.t the reic:ce w ater cl e tnup
syste, sad other sources sad filters sludges in 1ccordance <lth our
position in tae brinch techalcti positic.1 cited above; and (7)
tne volume of the tvall2ble 41sta surs;e area for both the high .

and Icw-level wastes,. .
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469.16 Provide additional information on the following items applicable to the(11.5) process and effluent and radiological monitoring and sampling systems:

Provide in tabular columns, the sampling frequency, the minimum anal.ysis. a.
frequency and the sensitivity in Cf/cc for the following airborne-- effluents and process streams:

1. Grab sampling for the principal gamma emitters and tritium for
the plant vent, turbine building vent and radwaste building _

ventilation system effluents.

2. Grab sampling for the principal noble gas gamma emitters for
the off-gas system, the drywell purge system and the fuel
building ventilation system effluents.

3. Grab sampling for iodine in process streams for the off-gas
treatment system; the drywell purge system; the auxiliary,
fuel, radwaste and turbine buildings vent systems; the evaporator
vent systems; and the pre-treatment liquid radwaste tank vent -

,

gas systems.
.--

.

_ 4. Continuous sampling of the effluents for iodines, particulates
and gross alpha emitters for the plant vent, turbine building
vent and radwaste building vents. .

--

.

Your sampling and analysis frequencies and sensitivities for Items
(1) through (4) above should be consistent with the appropriate frequencies

--

and sensitivities in NUREG-0473, Revision 2 (February 1980). State whether --

the turbine building monitoring and sampling provisions are within
>

- the applicant's scope. .._

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

Ne Wud ..mpt@mk.ns ..E fc'diogin...ef0.gnts..jr ..pk.
.. -

. . _ . . -

. .MMP.Kg....lfe4u2"tg .minimwm.....ec'%sik.l(.eqwe.weg.. ...anA....h....

.

_ _ . St;.n15.shq....she.t'LA..be.... pro.qMeL. ..b.t ..he. af p.WMA ...cknng....his.... . $. . . . .

-

.5.45.h ..crE. the . .W.ctsb=. sam $g.. mch...%.4ps ..pey.gan. 3h
ConftfmancL_ ..w.bh.. R 4 b M - T e ..consMe"9q...of. hee ..dem. .h

.wdk
kRME. m 4J.3.. t3t9.A ...M.nt. no"A ..+o....he ...asce!.M4.eA- %.

o
..

..%e..a g mwt at h t h e-. k 4 *s .gesedet i 6e w %...m

o. s. S,s, to s i ...am .hencWL ..as ..g. das c cpah b.tc.(e. c
7 s .. noe

us. a co%?.itE t@.5W i9r an..aycmL SanyMg..Pfcy.m-
.

. . .
.... .,e s . ..4 . . . . . . . . . . ......R e . .

..wh.i..h wmnts .se.m
m+.. ..

. . . . "

_ ___ -



f
I ;

*
, ,

! .
|

'

!
' i :

'' +
> .. , . ,

1
' '

-!

| : ;1
1

,

' -
, , ,

, ,

? t i

O ' '
; ! :.

.

.,

'
g 6

5 I.

!
;

-
.

b. For liquid effluents and process streams: . i_ _. . . . _ _

~- ~

1. Add your proposed grab sampling provisions for the service water ~ ~ ~ ' ~ ~

- and the detergent drain tank effluents to Table 11.5-6 of your FSAR.
~'~ 2. Add your grab sampling provisions in the process liquid streams N-
_ O ----- for the compoaeat coo" a9 water system aad the 'aboratori aad '-

-

sample system waste systems in Table 11.5-4 of your FSAR.
~ Clearly indicate whether the fuel pool filter-demineralizer ~ ~

includes both spent fuel and refueling pools.

3. It is our position that your grab sampling and the associated ~

. analysis should identify the isotopic composition and determine _m.
the concentrations of the principal radionuclides and determine

~~

the concentration of the alpha emitters in addition to determining ~~

<

_ _ _ _ . _ _ the gross radioactivity for all 1iquid effluents and process . . - - _

streams.
. _

,

. . . . _ . 4. Explain what you mean by the waste sample tanks and the floor --_

drain sample tank to which you refer in Table 11.5-6 of your '

~ ' ~ ~ ~ ~ -

FSAR. We find these references to be unclear since the discharge 7~
- O ----- to the environment from the liquid radwaste system can only - F ---

-.-.._-_.~
be from either the excess water tank or the detergent drain

' ~ ~ - - -tank according to your system description.
.. . . _ -

' - ~ ~ - " -. .-.5. Add the radionuclide Fe-55 to the isotopic analyses of effluent
and process streams. T-'-- '

. ._._. p J f __ L . .__ u. . __ _ . ' . _ . . ; - - +_ J'
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State whether the design criteria for the radiological effluent !
'

c.
monitors will conform with the manufacturer's standard per ANSI N13.10 - - - - - - -

(1974) and the staff's position on quality assurance in Sections C.4
and C.6 of Regulatory Guide 1.143, Revision 1. If not, provide

_ _ justification for any deviations. - - - - -

,
- . . __ . . - ._ . _ _ _ _ _ . _ _ . , . _ _ _., _ _.
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460.17 Since the radiological consequences resulting from the release of.

contaminated liquid to the environs due to a postulated failure of *

the liquid tank are dependent upon site specific geological and hydrological
parameters, provide justification for not leaving the evaluation of
the off-site radiological consequences within the applicant's scope.
Our understanding of your proposed nuclear island is. that your scope

1 of work should be only to supply the source terms. In this regard,
your assumption that iodine is the critical isotope which will determine
whether radionuclide concentrations at the nearest surface water supply
in an unrestricted area will be within the limits of 10 CFR Part 20,
is not valid. (In general, the long-lived isotope Cs-137 is the critical
isotope.)

b5 cg a gj_q.
.

- . . . .-. - - . - . - -. - - . _ ._. ._. . .
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_
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460.18 Provide additional information on the following items applicable to ~~

- -- Item 11I.D.1.1 of NUREG-0737: _

~

Add the containment and primary coolant sampling and containment spray ~~~a.
recirculation systems to those systems requiring periodic leak tests.

. .. . - - - . -__.

- - ~ b. State whethee high pressure injection recirculation is part of the _.

leak test programs.
,

Describe the leak reduction measures which will be incorporated into _
' c.

__ _ . . . . - _ _. your design. _ , _ _ _ _ _ . . _ _ __ _ , . . _ _ . . _ _ _

. . -- ..L .. - .- . -- -. _- n . _.
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640.01 Modify Table 14.1-3 and Figure 14.1-1 of your FSAR to either delete the
(14 1) reference to Test Condition 7 or to state why it has been included

since no tests are indicated as being conducted at these conditions.
Additionally, operation in excess of your rated thermal power is not
permitted.

R E S P on S c. for end

in. i -i m 1, sm ,=. u o A \
,

'Fg
k 19 1 -3 wd k xTc -

LL
%.n d W

ts n % F weD
c

A k .( m . &,u M % y4 4 )c\l:6 1 ,\ u tn m. s, s - --
la Ah *em NO- 8Pro vs 3 n J -

. .

640.02 Modify Figure 14.1-1 of your FSAR to show the location of A through
(14.1) F and Test Condition 6 on this figure. In addition, provide a

description for those lines and cross-hatched areas which are not
described. Alternatively, remove these lines and cross-hatched areas.

._ !
,

R s.-s o o w s C . [ . .

!

, 1,

! tj j *
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640.03 Most of the exceptions to Regulatory Guide 1.68 listed in Section 14.2.7.2
(14.2.7) of your FSAR were presented to us in your letters dated March 18, 1974,

and December 17, 1974, as comments to a proposed Revision 1 to this
guide. Many of these comments were incorporated into Revision 2 of
Regulatory Guide 1.68 and are no 1onger applicable. Accordingly,
modify Section 14.2.7.2 to address those exceptions still applicablej

to Revision 2 of this regulatory guide.
>
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Test Condition
- ~ ~

(TC) Power Flow Map Region and Motes

1 Before or after main generator synchronization from 5 to ?O
~

percent thermal power and operating on recirculation pump

(, low frequency power supply

2 After main generator synchronization from 50 to 75 percent -

control rod lines, at or below the analytical lower limit
of Master Flow Control mode and with the lower power corner
within bypass valve capacity.

3 From 50 to 75 percent control rod lines above 90 percent
core flow, and within maximum allowed recirculation control
valve position.

,

.
4 On the natural circulation core flow line within + 5

percent of the intersection with the 100 percent power roi
31ne.

]( 5 From the 100 percent loadline to 5 percent below the 100
pe rce nt loadline and between minimum flow at rated
recirculation pump speed (minimum valve position) to 5
percent above the analytical lower limit of the automatic
flow control range.

6 Within 0 to -5 percent of rated 100 ocreent the rmal power,
and within 0 to -5 oercent of rated 100 percent core flow
rate.

_

|

| 1

!
!

,

.

._ _ - . . _. . .

f

( - .

-

* e

~

w '~ - - - __- - _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ ___



~~ ~~

. . . . . .
, ,

( Twr avts % Gr S * C . 03)
L 6r.nax II 22A7007

"

238 NUCLEAR ISLAND Rev. O
;

( 14.2.7 'Conformance of Test Programs to Regulatory Guides
(Apolicant will Confirm)

14.2.7.1
_ _

Conformance with Regulatory Guide 1.68
. _ _ _ _ _

_,
The test and startup program shall conform to the requirements of

_
Regulatosy Guide 1.68, Preoperational and Initial Startup Test
Programs for Water-Cooled Power Reactors, except where specifi-
cally noied below. This regulatory guide will be reviewed by the

Applicant for applicability of individual items in the guide to
the specific facility and its systems. The applicability to this

plant determines the nature and scope of testing to be per-
formed. Actual exceptions to the testing required by this guide

have been specifically addressed and are discussed in Sub-

section 14.2.7.2. Areas where the guide does not apply are not

considered to be exceptions.

14.2.7.2 Exceptions to Regulatory Guide 1.68

The exceptions to Regulatory Guide 1.68 follow with an explanation
of the justification for the exception:

.
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640.04 . Modify Section 14.2.7.3 of your FSAR to indicate the level of
(14.2.7) conformance of your intitial test program with the following regulatory

guides: (1) Regulatory Guide 1.68.1; (2) Regulatory Guide 1.68.2;
L3) Regulatory Guide 1.95, Position C.5; (4) Regulatory Guide 1.108,"

Position C.2.a; (5) Regulatory Guide 1.128, Position C.4; (6) Regulatory,~

Guide 1.140, Position C.S.
{, .

. -

.-
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640.05 State in Section 14.1.3.3 of your FSAR whether the completion of the
(14.1.3) preoperational testing which is required prior to fuel loading includes

the review and approval of the test results. If portions of anye

preoperational tests are intended to be conducted, or their results
approved, after fuel loadica, provide the following information:
(1) list each test; (2) state which portions of each test will be
delayed until after fuel loading; (3) provide technical justification
for delaying these portions; and (4) state when each test will be
completed (key to test conditions defined in Chapter 14). Adding
this type of information into your FSAR will permit facilities built
per the GESSAR II FDA to conduct a " phased initial test program"
similar to that approved for Unit 1 of the Grand Gulf facility.

s -

{ Rasema

Ms e ow s a- Mo N>
b ~+m U - 4.
\m k\

4k A ppLavsW
L

Ab e. . Fec3 .

A 1. 3 4-,

-

4 ..

. . .

l .
.

-

'

{ ..
-

*

,

| x
I_

.



l
|

k

.

~
640.06 Describe how acceptance criteria for your proposed tests will be

)(14.2.12) developed. We are cor.cerned about a number of instances in which tests
1

failed to meet established acceptance criteria but upon further review !

of the test results by the applicant or Ifcensee, the acceptance criteria
~

were changed and the test results then accepted. Identify in the appropriate( sections of Chapter 14. the bases for the acceptance criteria for
all tests. Examples of such " bases" might include: (1) regulatory

,

guides; (2) Technical Specifications; (3) assumptions used in Chapter 15
analyses; (4) topical reports; (5) references to other GESSAR sections;
and (6) codes and standards.
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14.2.11 Test Program Schedule
.

.

Applicant wil'1 supply. *

~
-

~ ~ - - . . ~ ,

14.2.12 Individual Test Descriptions I '
*

1

dwdd m acco S.A. w A es4 dlu M
'

To tw suv4 +h g!' ti Gk2 + 3
W

TestProcedures,OIb^ede N'4Wh,g.,., * *<kf +u4**?/Dit.*?b sPreoperational+7
, w

1[.2.12.1 F /

The following general descriptions are the specific objectives of

each preoperational test. During the final construction phase,

it may be necessary to modify the preoperational test methods as

operating and preoperational test procedures are developed. Con-

sequently, methods in the following descriptions are general, not

specific. -
-

Specific acceptance criteria for each preoperational test are in

accordance with the detailed system and equipment specifications
.

for equipment in those systems. The tests demonstrate that the ;
installed equipment and systems perform wathin the limits or these

specifications.
.

Table 14.1-1 lists the preoperational tests anticipated for this

facility.

Applicant will supply balance-of plant tests listed in

Table 14.1-1,

14.2.12.1.1 Feedwater Control System Preoperational Test

(1) Purpose

verify proper operation of the feedwater level control

system.

.

.

14.2-26

. _ __
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640.07 You list in Section 14.2.12.1 of your FSAR,15 preoperational test
- (14.2.12) descriptions which the applicant will supply. However, there are a

. number of additional tests specified in Regulatory Guide 1.68 which
you do not list. State whether the applicant's FSAR will describe

- the tests Itsted below or provide descriptions of these tests in the
appropriate sections of your FSAR. If complete test descriptions are
provided elsewhere in your FSAR, insert a cross-reference in Section

i 14.2. The additional tests to be added, if necessary, are:

a. Closed cooling water (CCW) system tests. (Refer to Section 9.2.2.

of your FSAR.)

R e. S P O W S e_

. A pdope rab k M s k py o dA b- 4ke
.. . C \ o s t-c} Co ok iw W Ake.r Sgs b h A S b4.4w

ct d A.c_d cA 3 su se-c.* tow t9 2.iz.i.sc.
. . -

~ ~~

b. Combustible gas control system tests, including hydrogen monitors
( and analyzer. (Refer to Section 6.2.5.4 of your FSAR.)

.
.

,

Respokse.

re_opavak owak 4esk procede ford Combad No . A t

.Ga s Codvo \ Sg s4cm h cs s k-e.e-n cN ck dc_,( Ag
, . Sd se ck\ow 19 1.17. | . C 7.

c. Fuel storage system tests, including:

1. Spent fuel pit cooling system tests, including the testing
and antisiphon devices and low water level alarms.

2. Operability and leak tests of sectionalizing devices and drains
and leak tests of gaskets or bellows in the refueling canal

_ _ . _
and fuel storage pool.

.

_ .
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d. Containment isolation valve function and closure timing tests.---- -

gNed._ . .
R . s p o w s-<.

_ . . .

-- Y g5 k%s'Y kAs
( .6. 7 - i. 4 CLM 6 . '2 . \ . [6 . l . 1 .. taps d W

.

e- w S c N o w .s-

.
.

e. Containment penetration leakage tests.
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f. Containment atriock leak rate tests.
..
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' g. Integrated containment leakage tests.
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6.2.1.6.1.2 Post-Construction Component Test Phase f

After installation and immediately preceding the initial ILRT,
local component leakage tests will be conducted to ensure that any
leakage is detected, measured and minimized. The leak tests, in

general, follow the criteria established for Type B and C tests of

10CFR50, Appendix J and include the testing of:

(, (1) mechanical and electrical containment vessel penetration
sleeve welds;

(2) all resilient seals in personnel air locks, equipment
hatches and fuel transfer tubes;

.

we w% te
(3) all isolation valves - operability of valves (prior to4

leak test) must be demonstrated by closure utilizing
the normal mode of operatione C ugg %g3 % w 4 oy
% nut 6,1-26-

(4) air locks, by pressurization between the doors;

(5) equipment hatch, by pressurizatio,n of the space between
the seals; and

(6) guard pipe and fuel transfer pipe bellows.

.,- All tests will be performed by local pneumatic pressurization of
the above containment components, either individually or in groups
at pressure P . Leak detection will be by pressure decay, flowa
rate measurement or equivalent means.

.

The acceptance criteria for the combined leakage rate of all com-
ponents cannot exceed 60% of La. The specifics of the acceptance

(, criteria are defined in 10CFR50 Appendix J for type "C" testing.

)

6.2-68
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I 6.2.4.3.3 Evaluation of Single Failure (Conti.nued)
(k.-

In single-failure analysis of electrical systems, no distinction 1

is made between mechanically active or passive components. All

fluid system components such as valves are considered electrically
active, whether or not mechanical action is required.

Electrical as well as mechanical systems are designed to meet the
t( single-failure criterion, regardless of whether the component is

required to perform a safety action in the Nuclear Safety Opera-
tional Analysis outlined in Appendix ISA. Even though a component,
such as an electrically-operated valve, is not designed to receive
a signal to change state (open or closed) in a safety scheme, it is
assumed as a single failure if the system component changes state
or fails. Electrically-operated valves include valves that are
electrically piloted but air operated, as well as valves that are
directly operated by an electrical device. In addition, all

.

electrically-operated valves that are automatically actuated can-

also be manually actuated from the main control room. Therefore,

a singic failure in any electrical system is analyzed, regardless
of whether the loss of a safety function is caused by a component
failing to perform a requisite mechanical motion or a component
performing an unnecessary mechanical motion.

6.2.4.4 Tests and Inspections
'

,

(, .

The Containment Isclation System is scheduled to undergo periodic
testing during reactor operation. The functional capabilities of

power-operated , isolation valves are tested remote-manually from
the control room. By observing position indicators and changes

us aespwrme,
in the affected system operation, the closing ability 4of a particu-
lar isolation valve is demonstrated. Gsenas. T.MFS 4.,ss Smo 4( %.e. 4;..z -w.

-

'

Air-testable check valves are provided on influent emergency core-,

cooling lines of the LPCS, HPCS and RHR Systems whose operability
-

is relied upon to perform a safety function.

6.2-117 .
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h. Isolation initiation (CRVICS) logic tests. (See Section 7.3.2.3.3
- - of your FSAR.)

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

._.....__._Ra.s o o w 5 c . _.
.

. ~~TM 'kAN 5 GH Cov4 fow v-*( (3)( 4)of Swb JudW 59.2.17.* .G

1. Containment air purification and cleanup system tests. (Refer to
Section 6.5.1.4.1 of your FSAR.)

. .
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J. Bypass leakage tests.
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. _ . ,
k. Autodepressurization system tests. Testing should include items such

as sensor and logic train operability, accumulator capacity, relief
-

valves and operability using all alternate power and pnetanatic
._.

supplies.
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_ _ .

1.
_ _

Emergency response information system (ERIS) tests.

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

_._.__ M s .5-t. _ . . . . . . _ _ _ .

( . . . __ i .

_. . N W5 se ws N r2A.- pybW .... h s
. h ew \9 62 * l

.

. . . _ ._ .__

_ _ _ - - . . m. Reactor water sampling system tests. Verify that the test will
be adequate to verify flow paths, holdup times and procedures. *

.. ..

. .R.as p 6b S S.

{ .TM hsk.r qA c4
ouSu.bJ d an 14. '2.. t 7. 3 1 . . . - . . _ . _ ..

..
. - --

Preoperational testing to determine expansion, vibration, and dynamicsn.
effects for: (1) ASME Code Class 1, 2, and 3 systems; (2) other
high-energy piping systems inside seismic Category I structures;
(3) high-energy portions of systems whose failure could reduce
the functioning of any seismic Category I plant feature to an

"
unacceptable level; and (4) seismic Category I portions of moderate-
energy piping systems located outside containment.

_ - . .
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I verify the capability of the Closed Cooling Water (CCW).

,: system to remove specified amounts of heat from various non-essential
systems. Adequacy of circulating pumps, piping, heat exchangers, and.

instruments shall be determined.
i u ; i 'l I l_| 1I I ! I t I i i I ' ' ' ' ' '

~

. (y ggggestre.5j i i I i ! ! ! I I I ' ' '

_i l' : I i iM @l.L All construction tests shall have _been performed. All instruments and controls shall be completely
-

-

_L installed, calibrated and checked out so that the system is ready ;(

jforoperation. .
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14.2.12.1.G7 Combustible Gas Control Preoperational Test I

a. Test Objective

.

To verify the ability of the Combustible Gas Control System to perform
within design specifications..

.

b. Prerequisites
-

.

1. Individual component tests have been completed.7 ,

k

2. Instrument calibration and loop checks are completed.
.

'

3. Test instruments are available and calibrated.

4. Electrical power is available.

E.wn.m% Seu.u u)< ren- -

5. " cr:ae;-''l ~ ' "=ll,g System is operational. .

'

. r4arsa.4 u k 5 6ao m 4*STiwamc* hinm a M enwo-.9,g, .
~

63 Annulus Exhaust Gas Ireatme:lt Syncm.a;operstT4trat.
,

i-
-

.
.

c. Test Procedure
.

m eau wmA
' *

- 1. Verify compresTor, recombiner, analyzer and control functions. '

2. Verify operation time for isolation valves.
* . :.

L -

3. Verify system response to manual isolation. -

|
,

4. Verify post-LOCA hydrogen monitor operability.

d. Acceptance Criteria

| /tli k h1 G t A !J
~

g Compressor, recombiner, analyzer, controls, and post-LOCA monitors function

j within design specification.

.-
._.

8

_ - - . . - _ _ _
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14.2.12.l.14 High Pressure Core Spray System Preoperational
Test (Continued)

.

(h) photographs to prove acceptability of HPCS spray
pattern. -

14.2.12 1 15 Fuel Pool Cooling and Cleanup System Preoperational
Test

(1) Purpose

Verify the operation of the fuel pool cooling and cleanup
system including the pumps, heat exchangers, controls,
valves, and instrumentation.

,

(2) Prerequisites
,

The construction tests have been completed and the SCG
,

has reviewed and approved the test procedure and the
initiation of testing. The instrument air, service air,

fuel pool emergency makeup, service water, and RHR Sys-
tems must be available.

(3) General Test Methods and Acceptance Criteria

.

Fuel pool system capability is verified by the integrated

operation of the following:

(a) logic and interlocks;

(b) interconnection to RHR system;

(c) pump and related control y
(d) cleanup subsystem; M
(e) annunciators

(Q) w Sis y N }o + N w w ) Ms

N
( 3 ) a\ o. A b k F S .1 a c M w/ ~ LT * L ,.M * ./

s

m~lA tv ~ m .s , p 3 j

g- _
14.2-41
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h.Pe< . 4 3 . __ swG M u . c.2 4.4 M
~

( 6, '2.1 5. I . t .
..

Tt. Akkbow ov- 64 0. O 7 c., .

f4.,1,/1,/,69 $n W wi'^| b>|-*Ab - ,N,

Criteria for preoperational tests of_ ,

containment penetrations are given inr
(

Subsection 6.2.1.6. A list of penetration
; and isolation valve leakage tests is given as
1 Table 6.2-29.

1
-

c

'Ta r? addshow fev- 6 4 0. ol 4
~

l l

/$,1. /7, _ }. '*]O [ m duke mf MSA : ,

AIE40XS'

Criteria for,preoperational tests of
containment , re ertic..; are given in
Subsection 6.2.1.6. A list of penetration~~

- -

and isolation valve leakage tests is given as
. Table 6.2-29.

--

.

.e
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Criteria for integrated containment leakage
tests are aiven in Subsection 6.2.6.1..

t
.. .

-_ .

_ _ _

TM add t-now -for 6 4 0,0 7 L
t

i 4 2 i?. 1, 'l 9. coM * m d Aw Pwv M uhon uJ
CM%p S35 bes-esssaa-

.T".':0 1 0""r"'IC;

r::;::= _ ::::+ :::.:-1:::.:. :;

i
- (STGS) Sw\.s t e b oa (C 60 AC 5.)

( The pre perational te procedures for the Standby Gas Trea ent
System and the Contr Building Outdoor Air Cleanup System # are
descri ed in 6 . 5.1. 4.of-15ESSAA 43 . The SGTS and the CBOACS

*

are included in Saction 14.2.12 em but the requirements
for the preoperational test procedgres f.sid be r-f : .xd me
cc.. e.. :.5.1.4. O n ynw Aa.J 1 % Sw b s t.eM o n 6 5.).4.

.

| 'Toxk R Sow e 6 40, 0 T j'
v

?%7. //./,13 ,A L M $ s b o f &
Table 6.2-24 ;: C :;i..,I; lists potential'

bypass leakage paths, and describes mode of
leakage protection where applicable. Test
procedures are identical to those used fori

!

t
_.

other penetrations under isolation conditions,
- ~ . ~ . . .

.

|

|

.
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I % 1.*Ij -

.

The purpose of this test is to verify that the non-NSSS safety-related -

piping, designated as ash'E Class 1, 2, or 3, is free to expand thermally as -

designed.eM th:t taes-ient indered-piyc mutterTur'strady state-vibratiecs
.

a r.g_w.ithi n 2eceptable limite., .

l
,

sq.1.n.t:SI.I,

& Prerequisites .

,

.

The system piping to be tested is supported and restrained in conformance
.

with the design drawings. Instrumentation has been installed and
calibrated.

'

-_ .
. ..

. .
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3 A Test =Vrscedsee -

-

--r -
.

-

A&; pre:;muesel i.e.i.ius, i.he eystes piping-wi-11- te visually-insperted _
_

,

tag.y_ibra tion.
M-visua'lispsprHar ti.ects. questionable. vibration,--the-

system.ui1-1 be. checked-using a-vibration-monim During initial system
_

heatup, piping thermal movements at selected points will be instrumented,~

monitored, and recorded.
Accessible pipe hangers and snubbers not --

instrumented will be visually inspected.
r. |4 '2. l'A . l .'d, I'l _

.- -

$4 Acceptance Criteria .
_

1.
There shall be no evidence of blocking of thermal expansion of the

'

-

piping systems or components other than by design..

_
'

i 2. The measured thermal movement shall be within t25 percent of the.

i
analytical value or 10.25 inch, whichever is greater.

!
!

.~
; 3.

Spring hanger movement shall r.emain within the hot end cold set points,
- ,,

and snubbers shall not become fully extended or retracted.!

14,7. 12.).15.7 %ef2 Ni-W Y'# O W m @ -

NRC Regulatory Guide 1.70, Item 3.9.2.1
"Preoperational Vibration and Dynamic Effects Testing on Piping" says ,_

the preoperational piping vibration and dynamic effects testing during -i

startup functional testing will be conducted on safety-relatedASME Class 1, 2, and 3 piping systems including their supports and -

restraints. The following test program is intended to comply with-(, '_that requirement.

14.1,iLi .15. Lp

Q kPRERE,QUISIT S Vibration tests shall not be made before all
piping and supports have been inspected and determined to be properly -installed and hydrotested.

"
14.1;il.l.'IS,~-.'T. Viusmow Tcv Woutovan_ '

--

3B - DES''RIPT!ON-GE 3HE TEST--FROGRAN- The vibration test is designed
to be run with the reactor and associated system in either the hot orcold condition. -

The test program is divided into two phases.

) .

... . . . . _ - - - - - -
, w -
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Phase I - The dynamic response of the system is noted by observation _
-

and visual instrument measurement. Piping with less than allowable -

~

deflections requires no further evaluation and can be approved to __

~

have met the requirements of Section 3.9.2 of , Regulatory Guide 1.70.
Allowable deflections should be developed after completion of stress .

anr. lysis. Piping exceeding Phase I acceptance limits will be ~
-

treated as described in Phase II.

Phase II - Take remedial action (add or relocate supports, etc) or

proceed with time history analysis. . .

, .. e .

' --

Apply time history analysis to determine whether additional ,

I
corrections are required. ,i

. __

!

. j-

__ . s, e I . --- PHASE I All safety-related piping shall
-

__

These measurements,be subjected to preliminary vibration measurements.
shall be taken during pre-operational tests, with machinery and fluid -,'
systems operating under test conditions.. Any indication of persistent7

.

-.vibration shall be followed by recorded measurements for subsequent
analysis.

-

}.:.

, ,

Special attention shall be given to piping _',

,Aq$gh 7. TEST CONDITIONS
attached to pumps, ccmpressors, and other rotating or reciprocating ,

equipment. Measurements shall be taken near icolation valves, pressure ,
control valves, and other locations where shock or high turbulence may _.

.

be present. h . i.i.,wema s e v vr< c w 6 M 6".n'.F" . -.m ca.m v va uv. ms.lu -

r . n w.s.~
.A " ".*. TEST INSTRUMENTATION T:bic ' . 5 -1-g-i-vec a list-of-recotw. ended -

tast_instrur:nts. Preliminary measurements may be made with a -,

light-weight portable vibration meter. egCE57N.cd lC1. From these
the number and location of recorded measurement points .

of measurements,

.

shall be determined. ..

M:S"3" LeRECORDED MEASUREMENTS Every measurement record shall be

| accompanied by a sketch showing the location of the measurement point,
,.

plus a description cf the system operating conditions at the time of .

measurement.. Measured data shall include actual deflections and ~

frequencies. Time duration of measurement shall be sufricient to -

indicate whether the vibration is continuous or transient. -,
|

;-c? X E 5 PRASE II ACTION If the allowables are exceeded, two options are .

available, whichever is deemed approoriate.
'

:
-

,_.

'

: a Take remedial action (add or relocate supports, etc). __

I
I b Perform time-history test of the piping system.

--

(c w,nW y93
. . . . . . _
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'

(

' p S, TIME-HISTORY TEST
.

. .

hEstablishthetime-historyofthepipingsystem.

&(rPerform stress analysis based on time-history and compare with
code allowables.

FC If the allowables are exceeded, take remedial action.

t:R l. REMEDIAL ACTIONS Two basic methods of solving the problems are
suggested, one or both of which may be used in a given case.

ItA Change in the piping arrangement. This includes a number ofpossible changes, as - 's -

Adding and/or relocation of piping supports.a

b Rerouting of piping layout to eliminate fluid resonance
characteristics.

(B, Change in the flow modes of the system by -
I a Increasing opening or closing time of valves.

.

b Addition of a device eg a grid, strainer or damper, which
minimizes the forcing function of the vibration source.

- These solut}ons require partial or full reanalysis of the affected
piping system.

i

1

7

.

r

..

--
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640.08 Modify your acceptance criteria in Section 14.2.12.1.4 of your FSAR

|(14.2.12) for the preoperational test of the reactor water cleanup system
to ensure that the system meets the required head and flow values.

--

, , ,

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

,

.h 3 c> M 54.i

sek .J t 4.2 i2.1. 4 b .: be ~ A ,-W
m C C od y ..

.

.

640.09 Modify in Section 14.2.12.1.5 of your FSAR, the general test methods
~

~(14.2.12) .and acceptance criteria for the Standby Liquid Control System Pre-
operational Test to include:

_

'

Testing to verify proper mixing of the neutron absorber solution.a.
-

. . - .

12.a s p an s 4.

Pay pk (3 ) of SEbd - M.2.12, g .gi

haJ be M o d[d A c. C oM \ k.3
b. Test firings of the explocive-actuated injection valves.

.-

TLA.3 p a ^ i n-

| Pa A Q (7) of S d s d ow \4.1 11. I S
.ka.5 %c ck th\ M A.CCod9aas,

.

~

Demonstration of thidesign injection rite capability in accordancec.
~

with Section 9.3.5.3 of your FSAR.
. ._

h3 pow a

_. .Pa.r A p pk (3) r8 S O 5 M tow \ 4 2.11.. l . T k c. .s
[ o. <: c oMMo -

d. Flow testing for all modes listed in Section 9.3 and Table 9.3-8
of your FSAR.

D^ y y ,-F % ks- \A.%- 5 cJ ^%

D'OTEE J wtc J M .
-

. _ .

- - - - - --- - -_ _---, , .m - - . . - _ . , , _ . , _ , , ,-m --7..- , , , , - - g , --,.--,-ew - -- -g
-
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14.2.12.1.3 Reactor Feedwater Pump Driver Control System
Preoperational Test

.

Applicant will supply - agreement with Subsection 14.2.12.1.1.

.

14.2.12.1.4 Reactor Water Cleanup System Preoperational Test

(1) Purpose

Verify the operation of the reactor water cleanup

system (RWCS), including pumps, valves, and filter /

demineralizer equipment.
*

,

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and. approved the test procedure and the

initiation of testing. Filter aid and both anion and

cation resin should be available. Reactor Building

Closed Cooling Water (RBCCW) System and Instrument Air

System must have readiness verification.

(3) General Test Methods and Acceptance Criteria

RWCS capability is verified by the integrated operation

of the following:

:
|

(a) draidflowregulatorflowinterlocks;

| (b) system isolation and logic;

|
| (c) valve-operating sequence; N_-- -

(see\w d sw w & k & O O est v r + h t h tu b )'
|

,

(d) pump operationgan re ted control and logic; ,/
,/-,

.

_

i 14.2-28
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14.2.12.1.4 Reactor Water Cleanup System Preoperational Test
(Continued)

.

(e) annunciators; and

. .

(f) filter /demineralizer system operation.

14.2.12.1.5 Standby Liquid Control System Preoperational Test

(1) Purpose

Verify the operation of the Standby Liquid Control (SLC)
System including pumps, tanks, control, logic, and

instrumentation.

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Valves should be previously

bench tested and other precautions relative to positive

displacement pumps taken. The reactor vessel should be

available for injecting demineralized water.

(3) General Test Methods and Acceptance Criteria

SLC System capability is verified by the integrated

operation of the following:

(a) SLC System tank level instrumentation;

(b) heaters;

(c) alarms and logic;

(d) relief valves;

(e) pumps and related con ols andslogic; sed
go'og he < saaD me h 5+M m 'Ta bk 9.3 - 9)
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e. Verification that the manual system initiation, both local and
remote, operate properly..

'l
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640.10
Expand the following test descriptions to include, either directly or(14.2.12) by reference, the applicable features included in Section 5.4.7.4 and6.3.4.1 of your FSAR.-

System Preoperational Test (SectionThese tests are the Residual Heat Removal
'

14.2.12.1.7); the Low Pressure
Core Spray System Preoperational Test (Section 14.2.12.1.12); and the

. _.
High Pressure Core Spray System Preoperational Test (Section 14g.12.1.14).

_
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640.11 Describe in Section 14.2.12.1.12(3) of your FSAR how the proper
(14.2.12) operation of the fuel handling and the vessel servicing equipment

g will be tested prior to handling fuel.
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640.12 Expand the test description of the Liquid and Solid Radwaste Systems
(14.2.12) Preoperational Tests in Section 14.2.12.1.17 of your FSAR to specify'

those subsystems and components which will be tested and the particular
test to be performed.

.
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14.2.12.1.7 Residual Heat Removal System Preoperational Test

(Continued)
.

(3) General Test Methods and Acceptance Criteria

.
-

.

RHR system capability is verified demonstrated by the

integrated operation of the following:

(a) system isolation valve control and logic tests;

(b) RHR and RHR service water pump and motor operation,

controls, and related logic features;

(c) automatic LPCI initiation logic;"

(d) verification of all flow paths (the time from

initiation signal to full flow should be similarly

verified); and
)

alarms and annunciators. < , ~'~s
b R-= b(e) do Se-c.how 5. 4 ~7 4 -Q ov- m. 1 d s k 6 mi tss fv so n

-

.

14.2.12.1.8 Reactor Core Isolation Cooling System
Preoperational Test

(1) Purpose

Verify the operation of the Reactor Core Isolation

Cooling (RCIC) System including turbine, pump, valves,
instrumentation, and control,

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. The turbine, disconnected from

the pump, shall be tested. The turbine instruction'
.

14.2-32
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14.2.12.1.13 Low Pressure Core Spray System Preoperational
Test (Continued)

.

(2) Prerequisites
.

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. The reactor vessel must be

available and ready to receive water.

(3) General Test Methods and Acceptance criteria

Low pressure core spray system capability is verified by

the integrated operation of the following:

(a) logic and interlocks; ,

(b) low pressure core spray system pumps including
auto initiation;

(c) flow path verification;

(d) annunciators;

(e) verification of the time for initiation signal to

full flow; and

r" g; pnucug& ph: nrove acceptability of cor_e_ spray'a

(Su s b [, cYs[I 6- 3.4. I for bod W 3.
-,

,

i 14.2.12.1.14 High Pressure Core Spray System Preoperational
Test

(1) Purpose

Verify the operation of the high pressure core s' pray
(HPCS) system including diesel generator and related

14.2-39
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14.2.12.1.14 High Pressure Core Spray System Preoperational

Test (Continued)
.

(h) photographs to prove acceptability of HPCS spray
pattern. '

14.2.12.1.15 Fuel Pool Cooling and Cleanup System Preoperational
Test

(1) Purpose

Verify the operation of the fuel pool cooling and cleanup
system including the pumps, heat exchangers, controls,
valves, and instrumentation.

(2) Prerequisites
.

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the
initiation of testing. The instrument air, service air,

fuel pool emergency makeup, service water, and RHR Sys-
tems must be available.

(3) General Test Methods and Acceptance Criteria

Fuel pool system capability is verified by the integrated

operation of the following:

(a) logic and interlocks;

(b) interconnection to RHR system;

(c) pump and related controls;

(d) cleanup subsystem; and

(e) annunciators.

Tl S e Sw k o m G .3A. g for aM y.}.1,de t < 4,% ,

'
__ _ -

__ __. _ . __ _ ...
-

- - -
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14.2.12.1.12 Fuel-Handling and Vessel Servicing Equipment )
Preoperational Test (Continued) /

.

(3) General Test Methods and Acceptance Criteria

.

The fuel-handling and vessel servicing equipment capa-

bility is verified by dry operation of the following

equipment:

(a) cell disassembly tools;

(b) channel replacement tools;

(c) instrument handling tools;

(d) vacuum cleaning equipment;

(e) verification of interlocks and logic associated

with the refueling and service platform; and /

(f) verification of proper operation of refueling a

atforn b M 4'

a w ?.Dw w L k--A 4 \s
service

vn % 3ap
14.2.12.1.13 Low Pressure core spray System Preoperational Test

-

(1) Purpose

Verify the operation of the low pressure core spray

system including spray pumps, sparger ring, spray

nozzles, controls, valves, and instrumentation.

14.2-38
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14.2.12.1.17.1 Liquid Radwaste System (Continued)

;

.

5. electrical power; and

-

6. laboratory facilities for water analysis. ,

The following safety precautions should be observed:
.

(a) Verify that all safety and construction tags have

been removed from each portion of the system to be

tested.

(b) Do not exceed maximum allowable flow rates through

filters and demineralizers.

(c) Verify visually that system components, piping, and

pipe hangers do not suffer excessive vibration or

movements. j

(d) Monitor tank levels to ensure that no tanks will

overflow and that intended flow paths are correctly

lined up.

(3) General Test Methods and Acceptance Criteria

(a) The system demonstration will verify flow capabil-

ities, control and interlock operations, and overall

system operation using demineralized water.

(b) System flow rates shall be within design tolerances.

(c) All interlocks and automatic operations shall

function in accordance with design.

O
(d) All subsystem and/or component operations sha M

.

have been successfully demonstrated.

14.2-44
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14.2.12.1.17.2 Solid Radwaste System (Continued)

.

(e) System flow rates and throughputs shall be within

design tolerances.

(f) All interlocks and automatic operations functions

shall be in accordance with design requirements.,

' Pv op4v f eduwd %cb 5%Shh
(g)A "'b P b ,h.. iMX,K A W G t{.'k.1.t

- - -- - - - ' - --4 n=""'- -'
'

C5
GWW2Wi

(h) Crane location shall be accurate within the pre-

scribed tolerance.

14.2.12.1.18 Reactor Protection System Preoperational Test

(1) Purpose

Verify the proper operation of the reactor protection

system (RPS) including sensor logic and respective scram

| relays, scram reset time delay and the annunciators.

(2) Prerequisites,

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and thei

'

initiation of testing. Additionally, the CRD hydraulic

system test should have been completed.

(3) General Test Methods and Acceptance Criteria

RPS capability is verified by the integrated operation

of the following.

..

Am

14.2-47
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_ _ _ _ _ 540.13 Explain in Section 14.2.12.1.19 of your FSAR how the Reactor Protection
(14.2.12) System Preoperational Test will:

. -

Account for process-to-sensor hardware (e.g., instrument lines;'_ a.
hydraulic snubbers) delay times.

|
-

b. Provide assurance that the response time of each primary sensor
is acceptable.

Provide assurance that the total reactor protection system responsec.
time is consistent with your accident analysis assumptions.

Item (b) above can be accomplished by: (1) measuring the response time
~~

of each sensor during the preoperational test; or (2) stating that
the response time of each sensor will be measured by the manfacturer's
certification process in sufficent detail for us to conclude
that the sensor response times are in accordance with the design.

_ ._ . . . _. .
_. ..
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640.14 The Process Computer Interface System Preoperational Test should not
(14.2.12) be considered within the scope of the GESSAR II FDA unless the system

description is also covered in your FSAR. Accordingly, either delete
this test from Section 14.2.12.1.23 of your FSAR or describe the
interfaces in Chapter 7.

,
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14.2.12.1.18 Reactor Protection SystAm Preoperational Test
(Continued) ,

'

(a) sensor logic and scram relay logic;

.

(b) scram reset time delay;

(c) sensors relay-to-scram trip actuator response
time;

(d) annunciators;

(e) mode switch tests; and

(f) auxiliary sensor operation.,

~/
The ability of the system to scram the reactor within a specified
time must be demonstreted in conjunction with the CRD hydraulic
system preoperational' test (Subsection 14.2.12.1.11). '

14.2.12.1.19 Neutron Monitoring System Preoperational Test

(1) Purpose

Verify the operation of the Neutron Monitoring System
(NMS) including startup, intermediate and power range
detectors, and related equipment.

(2) Prerequisites

h The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, all source range
monitors (SRM) and pulse preampJtfiers, intermediatee--g

h( ) Response times for applicable logic channels from the process
variable (with the exception of neutron sensors)''$ to thede-energization of the Pilot Scram Valve Solenoids will be
verified.

I
% 14.2-48
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14.2.12.1.22 Area Radiation Monitoring System Preoperational

Test (Continued) I

~

1

(2) Prerequisites

i
l

The construction tests have been completed and the SCG
ihas reviewed and approved the test procedure and the

initiation of testing. Additionally, indicator and trip

units, power supplies, and sensor / converters are cali-

brated according to the vendor instruction manual.

(3) General Test Methods and Acceptance Criteria

|

ARM system capability is verified by the integrated

operation of the following:

(a) sensor / converter and associated channels;

(b) channel trip points;

(c) alarm annunciators and lights; and

(d) recordet.

3 kmyMoreAw 4 kA ovshovm3-- ----
-2

t ; 3 5
--. r --. iPreopera onal14.2.l (.1.23 p ----ee

Tont
__

(1) Purpose -

P.e hww 4 4. How M ^
n of theb^______ --...__ lu mufa x]

~

erify the operat' ^

4Peft System (gincl ding computer inputs and printout.
P.M S

! (2) Prerequisites
i

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Additionally, computer diag-

nostic checks and programming are completed.
.-

14.2-53
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14.2.12.1.23 Prer:::pC;..r L;r 'r - System Pre ational

t (Continued)
.

(3) General Test Methods and Acceptance Criteria

PM
?O!g i ': peapab lity is verified by operation of.the

*

follo :

(a) analog input signals;

(b) computer printout;

(c) digital input signals; and

(d) digital output signals.

14.2.12.1.24 Rod Pattern Control System (RPCS) Preoperational
Test

(1) Purpose

Verify the operation of the RPCS under its various modes )
of operation.

| (2) Prerequisites
|

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Additionally, the self-test

feature of the RPCS is verified.

(3) General Test Methods and Acceptance Criteria

RPCS capability is verified by the proper computer

| initiation of the following:

|

(a) low-power setpoint and low-power alarm point tests;

| (b) RPCS status displays and annunciators;

)(c) reactor mode switch test; J
,

14.2-54
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640.15 i - Add in Section 14.2.12.1.26 of your FSAR, verification of alarms and(_ 14.2.12)
- ---

recorders in the Offgas System Preoperational Test.
_ __ . _ _ . .__ __
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>640.16 c
. Modify in Section 14.2.12.1.27 of your FSAR, the general test method(14.2.12)

and accepta.H:e criteria 'for the Enyf rons Radiation Monitoring System
Preoperational Test to include the fittar equipment.

9 2 5 pnh&R
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640.17 Modify in Section 14.2.12.1.35
Demineralized Water and Condensate Distribution System Preoperationalof your FSAR, the test abstract for the(14.2.12)

Tests to include testing of the isolation valves and the ability of
_

the system to satisfy the appropriate interface requirements(Section 9.2.3.2).
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14.2.12.1.26 Offgas System Preoperational Test

(1) Pu'rpose

Verify the operation of the offgas system including

valves, recombiner, condensers, coolers, filters, and *

hydrogen analyzers.
,

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Additionally, the instrument air

system, electrical power, and cooling water should be

operational.

(3) General Test Methods and Acceptance Criteria

Offgas system operability is verified by performing the

following tests:

(a) valve operation including failsafe and isolation

features;

(b) pump operation;

(c) level and temperature control and indication;

(d) recombiner and preheater;

(e) condenser, cooler, and moisture separator;

(f) gas dryer and cooler;

(g) filter efficiency; M

(h) hydrogen analyzer performance; *

u.) 6 % ~1a_eA M
- g
.

~

14.2-56
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14.2.12.1.27 Environs Radiation Monitoring System Preoperational
Test

.

(1) Purpose

- Verify the operation of the environs radiation monitoring'

system including sensors and channels, sampling pump, and

filter equipment.

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Additionally, indicator and trip

units, power supplies, and sensor / converters are cali-

brated according to the vendor instruction manual.

(3) General Test Method and Acceptance Criteria

The environs radiation monitoring system capability is

verified by the integrated operation of the following:

(a) trip point check;

(c) annunciation;

(c) recorder;

(d) channel calibration; e M

i (e) sample equipment * & ,

d- }t.4 sv <-p y
14.2.12.1.28 Inclined ransfer System Preoperational Test

| (1) Purpose

Verify the operation of inclined fuel transfer system,

| including the actual transfer of a dummy fuel ass _embly
I

configuration.

14.2-57
!
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( 14.2.12.1.35 Demineralized Water and Condensate Distribution

System Preoperational Test (Continued)y

(c) It would be desirable to have other user systems

available; however, they are not required because

the design flow rate is set by the systems listed

in Para (b).

(3) Test Methods and Acceptance Criteria

~

(a) Temporary instruments.and devices sha11 be

installed.

(b) Hydraulic tests , flushing, and cleaning shall be

done.

(c) Be sure that backwash receiving tank G46-A003 is

empty. Line out piping and start the condensate
(~ ~

transfer pump. Measure the time to fill tank A003

(about 5 minutes). When the high-level alarm

sounds, stop the pump.

(d) Test other parts of the system in a similar manner

| [ Para (c) ] .

(e) Test fire hose connections for flow rate andi

v
pressure. The most remote connection of each

M*7 NW branch shall be tested.
Amwww s s

"e ,
'

)The system is acceptable when design flow rates and
pressures are attained,

b
.-

! ,

!

14.2-73
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'640.18 Modify in Section 14.2.12.1.36 of your FSAR, the acceptance criteria
- - - (14.2.12) for the Clean and Dirty Radweste Drains Preoperational Tests to

- !
.

ensure that drain flow to proper sumps.
_ _ _ _ _ _

.__ _ __ . _ As P ow 34!. __ . _ , ,

t
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640.19 Revise the test description of the Heated Water Distribution System
(14.2.12) Preoperational Test (Section 14.2.12.1.40) to specify testing at

design temperatures or justify how testing at lower temperatures will
verify the operation and safety of the system at the rated temperatures.

- . -_ . .. _

( M 3 9 3 W 3 C.

The design inlet temperature of the Heated -

Water System is 195F. As the temperature is
,

reduced at constant mass flow rate, the -

eu and I

the pump dif ferential. 'hp;gssg_ . . E . . . . 'pN
principal changes are he

!-
temperature is 100F in tend of 195F, at :

3~' normal flow rates the pressure drop will .

increase about 2.5 p arcent. At the same time,
_

the pump differential will increase about 2.3

friction loss.g,llgogsptting the increase i .percent, virtu _

h ss temperature difference isg
greater ~ than should actually c::isty hr.r^ the -

overall effect will be even less. p g w q ' 4. , M
A l_ j , , _L Ll DP .1 _ , _-
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f 14.2.12.1.36 Clean and Dirty Radwaste Drains Preoperational Tests '

..

(I (1) Purpose

Verify the ability of the CRW and DRW drains to collect
and dispatch waste streams to appropriate processing
facilities .

(2) Prere.quisites

[

(a) The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
. schedule, staffing, and plant condition.

.

(b) The following systems must be available:

1. radwaste;
I 2. condensate; -

'

3. electrical power; and

4. instrument air.

(3) Test Methods and Acceptance Criteria
.

(a) Temporary instruments needed for safe and adequate
testing shall be installed.

.

(b) System components such as pumps and valves shall be
checked out.

.

(c) Each sump is to be individually tested as follows:

1. Apply design flow to each drain, one at a ti e,

kl
to verify that the water drains properly. Jrrn=1,

T ,wr- t=_A c.w 3tcA.t A Fwon Yo -TMQ c.otAGAs suc>m oa mw=+ it.z-sga 1, ii.z-4.gT* KMKg;

cg,?c -

.
~

14.2-74

_ _ _
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640.20 Expand the Polar Crane Preoperational Test in Section 14.2.12.1.53
- - - - - -

(14.2.12) of your FSAR to include a static load test of 125 percent of the~ ~ - - ~ ~ - ~
72 maximum critical load. ,

.. - .-
- . _-.

_

_ h s p o w s-<
_. .

f
.

Sv59 ware,o Id. 2. t L t . f c m eserA v_zesso

m e uuoe A sva ric_ Leo.9 rts.sr- c c.

1LC fr9 ft c4.4T"" e5'- Tu E". MAat t Mo M d TZJ Thc A.1

L o a cr.
_. .

;
.

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

640.21 Provide test descriptions of the following tests which will ensure
(14.2.12) that the systems under test meet the design and construction requirements

described in Chapter 8 and 9 of your FSAR. Our position is that the
scope of Chapter 14 testing requirements should parallel the requirements

'. for design and construction and the balance of plant (BOP) interfices
specified in other sections of your FSAR. These tests are the Heating,
Ventilating, and Air Conditioning (HVAC) Systems Preoperational Test
(Section 14.2.12.1.54); the Electric Systems Preoperational Test
(Section 14.2.12.1.55); and the RHR Complex Heating and Ventilation
System Preoperational Test (Section 14.2.12.1.57p

-

P-spew R
_

Sd NNew s )
'

( 4.7_.\1 ,,1. s s k( m+.2.11.i.S4h [.
i

".

S d sA.cr e t 4 2. t 'L \ - 5 7 a %
-

~\ L3
m d &'5\n c.- A

^

~ s aW eY
_ S a lo .sc - DA o r 14 2). I'l. L . S4 7-. .

.

.

S -

.

.

'
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14.2.12.1.53 Polar Crane Preoperational Test (Continued)

# (h) Check the load sensing instrumentation of the main

hoist. Applying known loads, verify that both
~

digital readouts display accurate weights. Verify

hoist and alarm operation on high loads.
{d _Aetw A wmTw we cc AT usAvr MS tsa. ors,ci _.of .me.__

WArmug ortaATitu LaAp, A,40 mp pop. Av sexs.r one. Wow _r_.

(C) The system is acceptable when all controls, switches,
e

and alarms function according to design specifica-

( tions.-

~14.2.12.1.54 Heating, Ventilation,"and Air Conditioning (HVAC)
Systems Preoperational Test

.

Applicant will supply. _

14.2.12.1.55 Electrical Systems Preoperational Tests

t ',

L' Applicant will supply. ]
14.2.12.l'.5'6 Seismic Monitoring System Preoperational Test

Applicant will supply.

14.2.12.1.57 RHR Complex Heating and Ventilation System Pre-
operational Test

i

b Applicant will supply.
]

'

. 14.2.12.1.58 RHR Service Water System Preoperational Test
|

Applicant will supply.

14.'2.12.1.59 Condensate Makeup Demineralizer System Preopera-| g
s_ , tional Test -

. .

| t !

| N./ Applicant will supply.

1

14.2-105

_ _ _ - _ _ _ _ . _ _ _ _ _ _ . . _ _ _
. _ _ _ . _ __ . _ _ _ _ . _ _____ .__ _- . . . . . - -_ _
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( e All dampers and valves shall be checked for operability from,, , ,

ally open to fully closed and left in their normal operating position.'**

_. erify the operation of dampers and va'14es' by means of remote manual -
' operators and position indicating lights I ~ T f- 'i W

as

in the main control room.
- --

,
1

|-

] - t ,tw|
! i t t- +i1, '

, (d) All fans shall be checked for correct rctation.a.

**

%' t.All filters shall be in a clean condition. |as
,. '

.

_jM All components of HVAC equipment controls and instruments shall .h ,as be checked for completion of piping and wiring
i

,

.; p , , , y- - - - i
..

| ---ri i1 1 ; } | !i i, ,

k . _ - --As each HVAC system is checked for compliance with design -
-- -- -

--" -, , i

" -

criteria, the associated instrumentation and control functions shall _be tested. Although cost testing of control operations and alarmu--

monitoring are carried cut in the main control room, all
t

"

instrumentation including local indicating instruments, sensing
elements and final control elements shall be functionally inspected- _ {a

(. , my j at scxne time during the test procedure. -

-

i
,

\. En -s, trum e. nt, s ~ih oll be. adjusted ;end @ lib ra[ed |
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'

~ start air conditioning unit X93-ACUOlA. Verify fan X93-CC001A'*

istiirts"and inlet dampers X93-FF001A&B automatically open. The unit,i

startup will automatically start both the control room exhaust / return i_

fan X93-CC002A and control equipment room exhaust / return fanh ,,,, X93-CC004A.
Verify inlet dampers X93-FF011A and FF012A automatically

Assume the normal return dampers X93-FF007A and FF009A have
open.

** automatically opened.
is *'

i I Y

..

|
,,

i
..

...
,

.

I "

\ ~ | I
ai

|
**

~
; -

- b-/ .c -
- s;g. , , ~e yu . .s

(3IAllow the system to stabilize then* verify the following occurs
"

sj toi''c''ritrol air flow.~

o
,;

I
. r =

-- -.-..

L, Electric heater X93-BB002A modulates air leaving air conditioning
|" unit X93-ACUO1A

2. Dif ferential pressure indicat/tiing control switch dPICS-RR601A ~37

controls air leaving the control equipment room. -,, i

1 Differential pressure indicating control switch dPICS-RR602A
| | controls air leaving the control room. -"

| I I II III I |j i i l I !
"

b*'

Start the chiller room exhaust fan X93-CC007, area exhaust fan
')i9'I-CC005 and the control building chilled water unit P45-ZZ001.**

Verify exhaust dampers X93-FF014A&B are open.as

D' I ~ ~ ~I I|I I I Il' i I'N } ! } I | | !

** !

i j I- I I ! I i l I i I | !__L .!. i i i , ~"
'

Iy; i j j / <Upon completion of preoperational testing, all
..

() ,

-

- ' tempo'rary equipment (piping supports, instruments, etc) shall be''v

removed, and all systems returned to normal operating condition, ors.
'

- placed in lay-up condition, as appropriate. -,

. _
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__,All dampers and valves shall be checked for operability from,,

J1y open to fully closed mi .1="t in their normal operating position''

. Verify the operation of dampers and valFves by means of remote manual
~

is

operators and position indicating lights, g I
,,

in the main control rede.
| |ai -- ,

I | | |**

t
- . . .

,,,

A All fans shall be checked for correct rotation.

( | .34

U:J All filters shall be in a clean condition.
-

a.
i t ,

Ik!AllcomponentsofHVACequipmentcontrolsandinstrumentsshalls.
-

he checked for completion of piping and wiring8'

~} ' ~ l | | | | |'| | [ll!|~ ~~

**

C =o l II I| | | I ! II I i I
\ -(OJ As each HVAC system is checked for compliance with design-s

' criteria, the associated instrumentation and control functions shall8'

be tested. Although most testing of centrol operations and alarmsa
monitoring are carried cut in the main control room, all

"
instrumentation including local indicating instruments, sensing
elements and final control elements shal? be functionally inspected**

P.* k '_during the test procedure.** *
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/ Upon codpletion of preoperational testing, all [
.

temporary equipment (piping supports, instruments, etc) shall be 4
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_remcved, and all systems retu.rned to normal operating condition, or
_
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_placed in lay-up condition, as appropriate.
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All dampers and valves shall be checked for operability from..
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(0) All dampers and valves shall be checked for operability frca''

-fully open to fully closed and left in their normal operating positicn

Verify the operation ef dampers and valses by means of remote manualO. -
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(e) All filters shall be in a clean condition. '
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(N All components of EVAC equipment controls and instruments shal''

be checked for completion of piping and wiring.a
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| (9) As each HVAC system is checked for compliance with design-\
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be tested. Although mest testing of control operations and alarm ~
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monitoring are carried cut in the main control rocm, all
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14.2.12.1.55.1 Class lE 125 Volt D-C System Preoperational Test

(

(1) Purpose

To verify the capability of each divisional and.non-divisional
battery to supply its load demand without support of the
chargers for a specified time without dropping below minimum
battery and cell voltage. To verify the capability of both
the normal and alternate battery chargers to restore the
batte. from the duty cycle discharge state to its fully
charged state within an 8 hour period while supplying normal
steady state loads. To verify that each Class lE division's

( d-c bus can be energized independently of the other division's
d-c bus. To verify that the undervoltage, overvoltage, and
ground relays and associated alarms operate within the design
specification. To verify de to ac inverted operation and
transfer to emergency de lighting.

(2) Prerequisites

(a) The component testing procedures as required for this
test are completed and the data has been reviewed.

(b) All the necessary permanently installed instrumentation
properly calibrated and operable.

' (c) All the necessary test instrumentation available and
properly calibrated.

(d) Appropriate a-c and d-c power sources available.

(e) Fire Protection System is available.

(f) Switchgear and battery room ventilation available.
(g) DC to ac inverters available.
(h) All de emergency lighting available.

(3) Methods and Acceptance Criteria

| (a) Perform a service test by loading each battery with
its battery duty cycle and without support of the
battery charger, verify that the battery will deliver
the design requirements of the d-c system for a
specified time without dropping below minimum battery
and cell voltage, and verify that the undervoltage relay
and the associated alarm operate within the design
specification.

(b) With the battery at the duty cycle discharge state', verify-

that the normal battery charger will fully charge the,

battery within an 8 hour period while supplying normal
steady state load. Verify the tests in (a) and (b) for
the alternate battery charger.



1
1
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!
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1

(c) Verify that the d-c system load is consistent with battery
sizing assumptions.

(d) Demonstrate that each Class lE division's d-c bus can be
energized independently of the other division's d-c bus. i

(e) verify that the ground detection and its associated alarm~

operate within the design specification.

(f) Deomonstrate that the overvoltage relay and its
associated alarn operate with the design specification
without actually subjecting the bus to an overvoltage
condition.

f
(g) Demonstrate inverter statio transfer switch operation

and the ability of the de to ac inverter to supply
normal load within design specification.

(h) Demonstrate that the 125VDC lighting and the self-
contained de lighting will be automatically switched
on upon loss of ac power. Demonstrate that the de self-
contained lighting batteries have a minimum 8 hour
capacity. Demonstrcte the adequacy of lighting level
for all emergency lighting.

{
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14.2.12.1.55.2 Emergency AC Power Distribution System

I
'

(1) Purpose
,

To dem:rmtrate electrical independence of the 3 divisional
. buses,' correct power availability, feed isolation, regulation )

of regulat.ing transformers, to test local and control room ;

controls, bus transfer, load shedding and sequencing on classlE buses, and standby lighting.
(2) Prerequisities

!

(a) Individual component tests and complete and have been approved.
( (b) Instrument calibration is complete.

(c) The Fire Protection System is operable.
(d) Appropriate d-c sources available.

(e) The class lE buses are energized.
(f) Switchgear and battery room ventilation available.
(g) Standby diesel generators and associated systems available.
(h) Diesel generator rooms ventilation system available.9

(i) Essential service water available.
(3) Test Procedure

(a) Verify all divisional buses preenergized at correct voltages.
(b) Open one Division 1,6.9kv bus feed breaker, verify only:

associated bus is affected, alarms are correct, alternate
feeder will energize bus (as apbe tied (Repeat for Division 2) propriate) , and feeders can not

.

(c) Verify trip and close paralleling interlocks.,

(
(d) Verify system redundancy and electrical independence.
(e) Verify all load shedding and sequencing events for

Division 1 and 2 buses as described in Section 8.3.1.1.7.
(f) Vary feed voltage to regulating transformers and verify

load voltage is within limits for entire load range.
(g) Verify Motor Control Center Voltage,

g (h) Test all local and control room controls associate [ withi the tests above.
(i) Verify adequacy of standby lighting systems,

i

. , . _ . _ _ _ . _ _____ _ . - _ _ _ . _ _
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14.2.12.1.55.3 Standby Diesel Generator Preoperational Test

i

r (1) Purpose

Y (a) To demonstrate the capability of the standby diesel generator
power sources

(b) To provide ansurance that the system is capable of providing
emergency electrical power during normal and simulated accident
conditions. -

-(
(

(
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.

(c) To demonctrato the cyctem's ability to pickup cmargancy loads
during simulated accident conditions.

( (d) To demonstrate the operability of the diesel generator auxiliary
/ systems, e.g., diesel fuel oil transfer > diesel-generator starting

air supply, jacket water, and lube oil.

(2) Prerequisites

(a) Individual component tests are complete and have been approved.

(b) Instrumentation available and properly calibrated.

(c) The following system and/or components are available:

1. Pneumatic sources.

2. Essential service water.

3. Electrical power, to motor.s , fans, etc.

4. Fire protection system in diesel generator building.

5. Diesel generator building ventilation.

6. D-c power source.

( (d) Sufficient diesel fuel on site to perform test.

(3) Test methods and Acceptence Criteria.

(a) Demonstrate proper manual and automatic operation of the diesel
generators and that they can start automatically upon simulated loss
of a-c voltage and attain the required frequency and voltage within

|
the specified limits.

.

.
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(b) Demonstrate proper response and operation for design-basis accident
loading sequence to design-basis load requirements, and verify that,

voltage and frequency are maintained within specified limits.
f"

(c) Demonstrate proper operation of the diesel generator during load
shedding, load sequencing, and load rejection. Include a test of
the loss of the largest single load while maintaining voltage and

~

frequency within design limits, and a test of the complete loss of
load in which overspeed limits are not exceeded.

(d) Demonstrate that a LOCA or LOPP signal will block generator
breaker or field tripping by all protective relays except
for the generator differential and engine overspeed relays.

( (e) Demonstrate that a LOCA signal will initiate termination of
parallel operations (test or manual tranfer) and the diesel
generator will continue to run unloaded and available.

(f) Demonstrate that the engine speed governor and the generator
voltage regulator automatically return to an isochronous
(constant speed) mode of operation upon initiation of a LOCA
signal.

(g) Demonstrate full-load carrying capability of the diesel generators
for a period of not less than 24 hours, of which 22 hours are at
a load equivalent to the continuous rating of the diesel generator
and 2 hours are at the DEMA STANDARD 2-hour load rating (110'
percent of nameplate rating). Verify that the diesel cooling
systems function within design limits, and the diesel generator
HVAC system maintains the diesel generator room within design
limits.

(h) Demonstrate functional capability at operating temperature
conditions by reperforming "the automatic response" tests for
1 and 2 above immediately (within 5 minutes) after completion of
the 24-hour load test per 4 above.

(i) Demonstrate the ability to:

1 Synchronize the diesel generators with offsite power while
4 connected to the emergency load..

2 Transfer the load from the diesel generators to the offsite
power.

3 Isolate the diesel generators and restore them to standby
status.

(j) Demonstrate that the rate of fuel consumption while operating
at the design-basis accident load is such that the requirements
for 7-day storage inventory are met for each diesel generator.

1

k(' ) Verify all interlocks, controls, and alarms operate in accordance
with design specifications.

-. . _ . . _ _ - -
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(1) D:monstrats otorting raliebility by matna of cny 69/n congscutiva
valid starting test without failure (per plant), where n is equal
to the number of diesel generator units of the same design and size.

I
(m) Auxiliary system instrumentation and equipment will be tested using/ ,actural or simulated conditions to verify performance within designspecification.

(n) Test all Diesel Generator Local and Control Room. controls.

/
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14.2.12.1.55.4 ECCS Integrated Initiation With Preferred Source of
Offsite Power Available and During a Loss of Offsite Powe

j Preoperational Test

(

(1) Purpose
*

To demonstrate the ability to initiate ECCS load sequencing / shedding
when the Class lE 6.9 kV buses are powered by the preferred offsite ;

source, and during a loss of offsite power (LOPP).
|

(2) Prerequisites

g- a. Preoperational/ acceptance testing of systems as required for this
'

test is complete and the data has been reviewed.

b. Permanently installed instrumentation properly calibrated and operab.

c. Necessary test instrumentation available and properly calibrated.
d. Appropiate a-c and d-c power sources available. '

e. The Class lE buses are energized from the preferred source of
offsite power.

f. Class lE switchgear and battery room ventlation systems available.
: g. Class lE buses are loaded with their normal plant demands.

h. Standby diesel generstors and associated systems available.

i. D'iesel generator rooms ventilation system available.

j. Emergency pump rooms ventilation systems available.

k. Emergency service water systems available.

| 1. RHR system available.
l

't
.

|
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m. HPCS system (including HPCS diesel generator) available.

( n. LPCS system available. '

|o. Condensate storage tank and suppression pool water available for ECC
operation.

.
p. Fire protection system is operable.

(3) Test Procedure

a. Intitiate a Class lE, Division 1, 6.9 kV bus undervoltage and verify
the following. l

!

1. Automatic starting of the diesel generator with its associated d ' |
system energized and its automatic connection to a properly
cleared bus when the diesel generator reaches rated speed and
voltage.

2. Proper operation of all relaying and interlocks involved with thi;
undervoltage condition including shedding / sequencing of sources
and loads.

3. Abilty to manually operate and restore normal loads to the 6.9 kV
Class lE buses.

I Repeat the above procedure for Divisions 2 and 3 Class lE, 6.9 kV
buses. Verify the diesel generator: start and the load shedding /
sequencing occur within design specification.

b. Initiate a total LOPP and initiate the items in 14. 2.12.1. 55. 4 (3) (a)
(Items 1 through 3) above for the entire Class lE system.
on total loss of offsite power, diesel generators simultaneously
start, load shedding takes place, preferred and/or alternate preferre
source breakers are tripped, diesel generators accept the sequenced
loads.

c. With normal power available simulate a LOCA signal and test ECCS,

integrated response by injecting rated flow into the vessel beginninq4
,

from a normal system lineup.
Integrated ECCS response must show the ability to initiate RHR/LPCI,
LPCS,HPCS, and inject rated flow to the vessel within the described

i period of time following LOCA signal.

|
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d. With Division 1 and 3 electrical systems out-of-service, normal power j
7 available to Division 2 and the ECCS manual pressure vessel isolation '

valves closed, simulate a LOPP followed immediately by a LOCA and'_
verify the following.

- 1. Automatic starting of the diesel generator with its associated d-c !
system energized and its automatic connection to a properly
cleared bus when the diesel generators reach rated speed and
voltage.

2. Proper operation of all relaying and interlocks involved with the
undervoltage/LOCA condition, including shedding / sequencing of
sources and loads.g

3. The Division 2 equipment operating conditions can be stabilized
that no adverse conditions develop to Division 2 equipment such as
overheating, etc., that there is sufficient instrumentation
operable to properly monitor and control Division 2 safety related
equipment.

4. Verify that isolated buses remain de-energized.

Repeat the above procedure for Divisons 1 and 3 Class 1E, 6.9 kV
buses.

Verify integrated ECCS response in conjunction with simulated LOCA.
i LOPP signals demonstrates the ability of the diesel generators to.

start simultaneously and maintain ECCS loads while they provide
rated flow to the vessel within the prescribed time.

e. Verify that the de system load is consistent with battery sjaing
assignments.

,
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14.2.12.1.55.5 Non-divisional AC Power Distribution System
(

<

(1) Purpose
,

To demonstrate the correct power availability, to demonstrate
regulation of regulating transformers, to demonstrate
adequacy of normal AC lighting, and isolation devices.

(2) Prerequisites

(a) Individual component tests are complete and have been
/ approved.

(b) Instrument calibration is complete.

(c) The Fire Protection System is operable.

(d) Appropriate d-c sources available.

(e) Switchgear and battery room ventilation available.

(f) Normal AC lighting system available.

(3) Test Methods and Acceptance Criteria
'

(a) Verify buses pre-energized at correct voltage.
(b) vary feed voltage to regulating transformers and verify

load voltage is within limits for entire load range.
(c) Verify Motor Control Center Voltage.
(d) Verify adequacy of normal AC lighting.
(f) Verify that the series isolation breakers feeding the ECCS

Sump Pump MCC buses Al-3 and B1-3 are tripped by their
associated Division 1 and 2 control signals upon initiation
of a LOCA.

s

.
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14.2.12.1.53 Polar Crane Preoperational Test (Continued)

~(h) Check the load sensing instrumentation of the main
hoist. Applying known loads, verify that both
digital readouts display accurate weights. Verify -

hoist and alarm operation on high loads.

(i) The system is acceptable when all controls, switches,
and alarms function according to design specifica-
tions.

14.2.12.1.54 Heating, Ventilation, and Air Conditioning (HVAC)
Systems Preoperational Test

Applicant will supply. )

14.2.12.1.55 Electrical Systems Preoperational Tests

Applicant will supply. ]
14.2.12.1.56 Seismic Monitoring System Preoperational Test

Applicant will supply.

%%-e_J )
14.2.12.1.57A 'RHR Complex Heatilag and Ventilation System Pre-

I' operational Test

icant will suppl '

]
14.2.12.1.58 RHR Service Water System Preoperational Test

,

Applicant will supply.

14.2.12.1.59 Condensate Makeup Demineralizer System Preope.a-
tional Test

..

Applicant will supply.

14.2-105
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640.22 Identify any of the post-fuel loading tests described in Section 14.2.12.3
(14.2.12) of your FSAR which are not essential to the demonstration of conformance

1 -- with design requirementsTor structures, systems, components, and
: design features which meet any of the following criteria:"

- a. Will be relied upon for the safe shutdown and cooldown of the .

(- reactor under normal plant conditions and for maintaining the I

reactor in a safe condition for an extended shutdown period.

b. Will be ta fed upon for the safe shutdown and cooldown of the
|

reactor under transient (i.e., infrequent or moderately frequent |

events) conditions and postulated accident conditions and for j
maintaining the reactor in a safe condition for an extended shutdown
period following such conditions. 1

J
~

Will be relied upon for establishing conformance with safety limitsc.
or limiting conditions for operation that will be included in the
facility Technical Specifications.

e. Are assumed to function, or for which credit is taken, in the
accident analysis of the facility as described in your FSAR.

1
4 f. Will be used to process, store, control, or limit the release,

. of radioactive materials.

These tests will be exempt from operating license conditions requiring
NRC prior approval for major test changes.

_
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640.23 Add a test description in Section 14.2.12.3 of your FSAR for a high
,

| (14.2.12) temperature containment penetration area concrete temperature survey
as described in previous applications for an operating license.

f-GLS p 6%r.3 . .
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14.2.12.2 General Discussion of Startup7ests (Continued)

In describing the purpose of a test, an attempt is made to identify

those operating and safety-oriented characteristics cf the plant

which are being explored.

Where applicable, a definition of the relevant acceptance criteria

for the test is given and is designated either Level 1 or Level 2.

A Level 1 criterion normally relates to the value of a pt cess

variable assigned in the design of the plant, component systems, or

associated equipment. If a Level 1 criterion is not satisfied, the

plant will be placed in a suitable hold-condition until resolution

is obtained. Tests compatible with this hold-condition may be

continued. Following resolution, applicable tests must be repeated

to verify that the requirements of the Level 1 criterion are now

satisfied.

A Level 2 criterion is associated with expectations relating to the

performance of systems. If a Level 2 criterion is not satisfied,

operating and testing plans would not necessarily be altered.

Investigations of the measurements and of the analyti. cal techniques

used for the predictions would be started.

For transients involving oscillatory response, the crit'eria are

specified in terms of decay ratio (defined as the ratio of succes-

sive maximum amplitudes of the same polarity). The decay ratio

must be less than unity to meet a Level 1 criterion and less than

0.25 to meet Level 2.

14.2.12.3 Startup Test. Procedures
. .

-

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

_ - - - - - - - - - Startup Test Number 17 - Core Power-Void Mode Response (14.2.12.3.17)
- - ----. Startup Test Number 19 - Feedwater System (14.2.12.3.19) - Sections on level

_- - control and feedpump trip only.

( - - - Startup Test Number 25 - Recirculation Flow Control (14.2.12.3.25) - All
sections except that dealing with maximum flow

control valve speed.

Startup Test Number 26 - Recirculation Syktem (14.2.12.3.26) - section on
system runback only.

Startup Test Number 31 - Reactor Water Cleanup System (14.2.12.3.31)
.- . - . . ..- - - . . -. . . . .. . .. -
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(.
The purpose of this test is to demonstrate the ability of natural convection
to cool the concrete surrounding selected pipe penetrations in the

containment wall.

t4.2.t'L.3. 3 8. 2. Pept s tb

The preoperational tests have been completed, the SCG has reviewed

and approved the test procedures and initiation of testing.

Instrumentation has been checked or calibrated as appropriate,

f ___ _

I4.2 I2.3.3 k 3 h3R y\ \do . .

The penetration concrete temperature survey test consists of measuring

concrete temperatures surrounding selected main steam and reactor water

cleanup discharge piping penetrations in the containment and auxiliary

buildings. Measurements from temperatur.:- sensors on the concrete will be

recorded at various steady-state operating power levels. The measured
temperatures will be compared, and' proven to be acceptable with respect
to the design criteria.

I
Temperatures will be recorded during initial heatup and at each major power

level during the power ascension test phase.

l
.l 4. 7. L '2. 3. 3 6 4 Cvqq vs A

..

j .k .| . .

The concrete temperature adjacent to the selected containment penetrations

shall not exceed 200 F.

-

|
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640.24 You do not establish prerequisites in Section 14.2.1.5 of 'your FSAR
- - (14.2.12) for the following test abstracts even though this particular section -

is referenced in the test abstracts. These test abstracts are the
Fuel Loading Test (Section 14.2.12.3.3) and Full Core Shutdown Margin

_ (Section 14.2.12.3.4). Accordingly, modify Sections 14.2.12.3.3 and
14.2.12.3.4, as necessary, to remove this discrepancy.

- . - - . . . . -

9a.sc>ossR.
S d s=-chon M k ct s w o cl. ) M

% c s h s, 2 . v t . 3 . 3 . 2oh S C v-a-f % C] .
.

o

~~

640.25 Modify the test abstract for the Control Rod Drive System Test
(14.2.12) (Section 14.2.12.3.5) to include the following test requirements:

'~

a. Perform full-flow and no-flow scrans to bound the conditions under
which the control rods might be required to function to achieve

( plant shutdown or provide a detailed technical justification which
will ensure that your test conditions have, in fact, bracketed
the expected operating envelope.

.-

b. Perform tests on the control rod decelerating devices.

c. Modify the table contained in Section 14.2.12.3.5.3 of your FSAR
as follows:

1. In the first control rod drive test, change " Indication"
- to " Position Indication" and add "all" in the " Preop Test"

and "0 (psig)" column.

2. In the last control rod test, add " normal" to the " Accumulator
Pressure" column and delete " normal" from the Preop Test Column.

7

d. Include in the acceptance criteria, a scram time versus the RPV
pressure envelope for individual control rod drive scram measurements.

_ _ ,

_ _ _ . .
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T Te 640.2,4]u
14.2.12.3.3.2 Prerequisites

fPrerequisitestofuelloadingareestablishedinSubsection
14.2.1.5 and the tests recuired thereby are implied in those

_prereguisites)PIAdmet hhe following prerequisites will be met prio'r
to commencing fuel loading to assure that this operation is per-
formed in a safe manner.

(1) The status of all systems required for fuel loading will

be specified and will be in the status required.

(2) Fuel and control rod inspections will be complete. Con-

trol rods will be installed and tested.

(3) At least three movable neutron detectors will be cali-

brated and operable. At least three neutron detectors

will be connected to the high flux scram trips. They

will be located to provide acceptable signals during fuel

loading.

(4) Nuclear instruments will be source checked with a neutron
source prior to loading or resumption if sufficient

delays are incurred.

(5) The status of secondary containment will be specified and

established.

(6) Reactor vessel status will be specified relative to

internal component placement and this placement estab-

! lished to make the vessel ready to receive fuel. i

I

l

..
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N
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640.26 Provide a description of how the first reactor heatup will be accomplished
(i.e., pump heat, nuclear or auxiliary steam). If non-nuclear,

|

,

. _ . . .
-

indicate what tests will be performed. Also indicate if non-nuclear-

heatups will be performed before or after fuel loading or both.
_ _ _ _ _ . . . . __ . . . . . _ . _. _ . _

([ _. .. h.s p ow S-E _ . . . . _ _ _ _ _ _

i

. .. -

;

The first plant heatup will be performed in conjunction with the Reactor Vessel
lFlow-Induced Vibration Preperational Test (14.2.12.1.31). If necessary,

additions will be made to this test description'. This will be a non-nuclear
heatup accomplished using pump heat (RHR and/or recirc. pu=ps). The Recirculation 1

System and Control Preoperational Test (14.2.12.1.9) will be performed in con-
junction with this test. Unless a prototype flow-induced vibration program is

__ required, tha only nc,a-nue ear heatup wi 1 be the one done in conjunction with
the p. x; t ::: . ppe,% %d +g.: ,

,

1
. .

640.27
~

( Modify the test abstract for the Reactor Core Isolation Coolant (RCIC)
(14.2.12) System Test (Section 14.2.12.3.12) to address the following concerns-

a. Our review of licensee events reports (LER's) has disclosed several
instances of RCIC pump failure to start on demand and of inadvertent
trips. It appears that many of these deficiencies could have been
avoided through better testing during the plant's initial test
programs. To demonstrate the reliability of the RCIC system, state

1

your plans to demonstrate cold, quick pump starts over a wide range lof pressures during your initial test program. Include starts initiated
; by both manual means and by injection of simulated low water level

signal s.
,
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_ ___ b. IE Information Notice No. 82-13, dated May 28, 1982, "HPIC/RCIC
High Steam Flow Setpoints," discussed problems pertaining to incorrect
setpoint values for the RCIC steam supply line high flow isolation-

_ _ _ __ trip. Accordingly, modify the Level 2 criteria to:
- - -- 1. Ensure that the differential pressure switch setting is accomplished

(. in accordance with the guidance provided in the IE notice cited
above.

_

2. Describe whether there are any time delay devices (e.g., orifice
snubbers or electronic timers) used to preclude spurious isolation
trips. Include the testing of these time delay devices.

RA s p ohJ-R. . . __

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

The statement of the steam flow setpoint criterion N is correct
as stated. An electronic timer to preclude spurious isolations during
system startup will be tested during the preop program, but does not need
to be included in the Level 2 criterion.

r
( . _.

640.28 Modify Section 14.2.12.3.16.2 of your FSAR to include determination
(14.2.12) of the minimum critical power ratio in the Core Perfomance Test

(Section 14.2.12.3.16.3) and any other thermal-hydraulic or power
distribution limits.

. . _
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~ 640.29 Include tests to determine the runout capability and the loss of maximum
(14.2.12) credible feedwater heating capability in the Feedwater System Test

(Section 14.2.12.3.19)._ . ,

'
__ _ . ._.__ . . . . .
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640.30 Provide a description of how thS startup test data will be recorded.
(14.2.12) Indicate the parameters to be recorded (i.e., the signal list), the

equipment to be used (i.e., Startrec ERIS), and how the portable
instrumentation will be isolated from the permanently installed
instrumentation. Alternatively, indicate that the information cited
above will be included in the OL applicant's FSAR.

(

-.
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640.31 You state in Section 5.4.5.2 of your FSAR that the valve poppet of
(14.2.12) the main steam isolation valves (MSIV) is closed at about 90 percent

-- of the valve stem travel and that the last 10 percent of travel closes
- the pilot valve only. Accordingly, provide technicai , justification

in the description of the Main Steam Isolation Valves Test (Section i

14.2.12.3.21) for your linear extrapolation from 90 percent to 100 j
:

|percent closed.
_,

3
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540. P State in the Reitef Valves Test description (Section 14.2.12.3.22)
(14.2.12) whether the temperature return to within 10 F of the initial temperature

is a Level 1 or a Level 2 acceptance criterion. Our position is that
it should be a Level 2 criterion and not both a Level 1 and a Level 2.

. .. __ -

(- JLe sp msA
. .. . . . . _ .. . ._ _ _

__ _. .
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640.33 Verify in the Turbine Trip and Generator Load Rejection Test description
(14.2.12) (Section 14.2.12.3.23) that both turtine trips (stop valve closure)
(___. and generator trips (fast control valve closure) will be conducted at

' full rated power (test condition 6), in both the manual and automatic
flow control modes. Alternatively, provide technical justification
which shows how proper protective actions for the tuttine and the
reactor can be demonstrated with a reduced number of trips.

1
(. .

. R.st 5 p&w.5-R.
_ _ .

Only one Generator Load Reject will be conducted frcm Test Condition 6 Reactor
response to a Load Reject or Turbine Trip is essentially identical. Turbine
overspeed protection can be checked doing a load reject. Plant response to a
turbine trip will be checked at T.C.3. Manual or auto flow control does not
affect transient response since recire. pump trip to the low frequency motor
generators occurs automatically (and will be evaluated) following either a
turbine trip or load reject. Table 14.1-3 will show only a T.C.6 Load Rej ect
required.

~
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14.2.12.3.22.2 Description (Continued) |

less than 55% of inlet pressure. The GE design specification |

requires the back pressure to be less than 40% of the inlet pres-

sure, and present designs have back pressures on the order of 30%

of the inlet pressures. Methods of calculating line losses and

pressure drops are reliable enough to assure that the 15% to 25%

conservatism in the design more than offsets any slight inaccura- ;

cies in the calculation. A major blockage of the line would not '

necessarily be offset and it should be determined that none exists

through the BPV response signatures.

Vendor bench test data of the SRV opening responses will be avail-

able onsite. The response times of relief valves to reactor steam

will be measured on the three valves of any type or model not

previously installed and tested on a reactor. This procedure is to

ensure the validity of the bench testing.

1
14.2.12.3.22.3 Criteria #

Level 1

There should be a positive indication of steam discharge during

the manual actuation of each valve.

.

(1) Pressure control system-related variables may contain

oscillatory modes of response. In these cases, the decay

ratio for each controlled mode of response must be less

than or equal to 0.25.

(2) The temperature measured by thermocouples on the dis- I

charge side of the valves s, hall return to within 10 F
1

of the temperature recorded before the valve was opened

-

14.2-146
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14.2.12.3.22.3 Criteria (Continueo;
Jg

[ If pressure sensors are available, they shall return to
their initial state upon valve closure.

t

(f) During the 250 psig functional test, the steam flow
through each relief valve, as measured by the initial and
final bypass valve position, shall not be less than 10%
under the average of all valve responses.

3
(/) During the rated pressure test, the steam flow through

each relief valve, as measured by MWe shall not be less
than 5% of rated MWe under the average of all the valve
responses.

4
([) If the SRVs have not been previously tested on a reactor,

three valves shall be monitored and the total of the
delay and stroke times shall be compatible with the
design specification.

The sum of capacity measurements from all relief valves

will be equal to or greater than rated, corrected for

inlet pressure of 103% of the spring setpoint.

Level 2

(1) Relief valve leakage will be low enough that the
temperature measured by the thermocouples in the dis-

charge side of the valves returns to within 10 F (5.6 C)

of the temperature recorded before the valve was opened.
The thermocouples are expected to be operating properly. I

(2) The pressure regulator must satisfactorily control the

reactor transient and close the control valves or bypass
:

14.2-147
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!640.34 Modify the test description for the Shutdown From Outside the Main '

(14.2.12) Control Room Test (Section 14.2.12.3.24) to address the following:
_

a. State that all personnel actions including scram and MSIY closure
|will be accomplished from outside the control room.
|

( b. Demonstrate that the plant can be maintained at stable hot, standby
conditions for a least 30 minutes.

c. Demonstrate operation of the RHR system in the suppression pool
cooling mode with change over to shutdown cooling mode. State
that the cooldown in the shutdown cooling mode will lower coolant
temperature at least 50 F.
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640.35
Modify the test description of the Recirculation System Test (Section(14.2.12) 14.2.12.3.26) to include two-pump trips as indicated in Table 14.1-3- ~

- ._
and to determine the drive flow coastdown curve. Modify Table 14.1-3 of.

your FSAR to indicate the correct test condition for the non-cavitationtest.

g R4.5 9 ow S ! - 1
Ai

'

M ow s.,,a,, d (J e i AQ g % . wsk
-

W.
y, 1w , , s,) A.v 19 9 3.. ( ht~ \4^
M . '2. - l 'Z. '3 7- S Wskk N

-~Te d '3 o . o F.+M t i m t o m su ) fg

'

. .. ...'
640.36 Except for the test title, the test description for the Loss of Turbine-(14.2.12) Generator and Offsite Power Test (Section 14.2.12.3.27) is essenti' ally

identical to the Turbine Trip and Generator Load Rejection Test
-

(Section 14.2.12.3.23). Accordingly, revise this test description to
describe the Loss of Turbine-Generator and Offsite Power Test. This

,

test should be initiated from a sufficient power level and, as discussedI
below, should be maintained for a period of time sufficient to
demonstrate that the necessary equipment, controls, and instrumectation
are available following a simulated loss of offsite power to remove

| decay heat from the core using the onsite power systems. It is our
! position that you should initiate this test from a generator output

of at least 10 percent and maintain the simulated loss of offsite
power for at least 30 minutes in order to demonstrate this capability.

..
.
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640.37' Provide either a test description or a suitable reference for a " confirming(14.2.12) test" of the RPV Internals Vibration Test (Section 14.2.12.3.29).
. . _- . _ _ . . . .. . . __ .

R 8L5p ow3-e. _
. _ . _ . .

( . Su \o 3 t_ k e e . li . '2. V2. . l . '3 1 bc^ %
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640.38 Revise the Suppression Pool Makeup System Test description (Section
(14.2.12) 14.2.12.3.36) so as not to describe " periodic" (i.e., surveillance)

- testing but, instead, describe the testing to be conducted during the-

initial startup. Clarify the test condition since Table 14.1-3 of
your FSAR specifies heatup while Section 14.2.12.3.36.3 specifies shutdown.
Indicate in Section 14.2.12.1.45 of your FSAR, the satisfactory completion
of the preoperational test as a prerequisite. This test is for an
ESF system and should also verify redundancy and divisional separation.(

.ks o m 5 t
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640.39 Compare all test descriptions in Section 14.2.12.3 of your FSAR with
recent General Electric Startup Test Specifications provided to BWR-6,

licensees and OL applicants. Describe and explain any differences not
-

due to plant-unique features.
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14.2.12.1.29 Upper Pool Storage System Preoperational Test
(Continued)

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing.

(3) General Test Methods and Acceptance Criteria

Verification of the capability to transfer upper pool

fluid to th'e lower pool at tha finu damired. -

h c.od d'ddt w Re c ohm-t $ sh r- I w bMt .~ k s-t t s cT9
wAb LL.s M o- W . 2. g 2. i . 3 | .( c.a.

14 . 2 .14 . J. . .s o n an t rwvess bampling sys tem ( Radwas te)
Preoperational Test

Applicant will supply.

14.2.12.1.31 Reacto Vessel Flow-Induced Vibration Preoperational
Test

(1) Purpose

The reactor vessel flow-induced vibration test contains

the engineering requireraents for the preoperational

vibration inspection and flow excitation of reactor _

internals. These requirements are intended to fulfill

provisions of NRC Regulatory Guide 1.20 with respect to
'

the vibration assessment of reactor intervals.

(2) Prerequisites

(a) Recirculation systeg preoperational testing shall
be completed sufficiently to allow safe operation of

the recirculation pumps at rated volumetric flow for

extended operation.

14.2-59
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Table 14.1-3
START-UP TEST PROGRAM (continued)

Cold Test Conditiens571 Test or
es . Test Title Open EPV steatup 1 2 3 4 5 6 7 Warranty

o

28 Drywell piping vibration X X X X

* 29 RPV internals vibration X X X X X X X
30 Rectre. System flow X X* X X.X' Xcalibration

31 peactor trater C1'eanup System X

32 pesidual Heat Removal System X X

e 33 Drywell atmosphere cooling X X X

* 14 Coolang 'Jater System X
X

35 offgas System X X Y X X

36 :., _

- _ h4t,. -

-
37 Inc11med fuel X

.

transfer

1. See ragure 14.1-1 for test condations region map. L = Incal Flow Control Mode
..

2. Perform Test 5. timing cf 4 slowest control rods M = Master %nual riow Control Modein conjunction with these scrams.
X = secal or :4 aster Manual riow Control ModeJ. Between test conditions 1 and 3.
A = Automatte riew Control Mode

4. Between tvet condittens 2 and 3.
SP = Scram Possibility5. Between test conditions 5 and 6. 3so . Scram Definate

6. Before 1004 turbane trip.
gp . Bypass Valve Response7. Future armimum power test point.

. * = Do either Step Valve or Cor. trol Valve Trip8. Determine maximum power without sc r ari.
9. Perform at 1004 core flow. 504 2 2.54 power

10. Anywhere > 754 power.
11. 70 - SJS power.

12. 30 . tot power.

13. Do STI 23 in conjunction wath this test.

14. Demonstrate recirculation system runback feature.

.

Ce

e'
-

14.1-22
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"T M d d y- 640.39]
14.2.12.3.35.4 " Criteria (Continued)

Level 2

The system flow, pressure, temperature, and relative humidity shall
comply with design specifications. The catalytic recombiner, the

hydrogen analyzer, the activated carbon beds, and the filters shall

be performing their required function.

i4 2.u. s c s+. A , re.A %A 5 6 AM
I 14.2.12.3.36 Startup T'est Number 36 - Suppression Pool Makeup

System
.

14.2.1 3.36.1 Purpose

Verify the ca bility of the suppression pool makeup s tem under

simulated accide conditions to transfer the requi d fluid
quantity from the u er containment pool to the ppression pool

within a time period p scribed to ensure equ to or greater than

two feet of fluid above upper suppressi . pool vents.

14.2.12.3.36.2 Prerequisites

Apply test procedures reviewed an a roved by the Startup Coordi-

nating Group (SCG) using instr ..en tatio which has been checked
and calibrated to accomplis he required reoperational tests.

Periodic tests shall conf * m the operational apability of the

suppression pool makeu system.
.

14.2.12.3.36.3 scription

The periodi tests shall consist of the means to verify he opera-

tional s tus of all system components. During reactor sh 'down,

the S pump shall be started after positioning valves of t

| H S System to pump water from the suppression pool to the con
'

'densate storage tank . The lowering of the water in the suppress r
- M ~

J
I

14.2-168
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''N 14. 2.3.36.3 Description (Continued)
)

pool shal actuate the low-low suppression pool level alarm and
not cause a tuation of any dump valve. Observation of the sup.res-
sion pool m up system piping outlets over the suppression ool -

shall confirm ere is no release of fluid from the upper n-
tainment pool. ext, these valves shall be opened manua y one at
a time to confirm ere is no discharge of fluid. Fo ow this by
opening the two-ser es Division 1 dump valves in le than 30 sec-
onds from full close to full open and continue t measure the
time to release the re uired quantity of fluid om the upper con-
tainment pool to the su. ression pool. Prior o this flow rate
test, the upper containme t pool gates must e in their proper
positions for the test. T required wat for transfer shall be
contained in the upper conta'nment pool ove the top of the
suppression pool makeup syste inlets o preclude the need to rely
on the reduced flow rate that o cur when air is introduced or

' when upper containment pool leve s below the top of the inlets.

The anti-vortex forming devices h 11 be in place for the test as
'

well as during reactor operat n. 11owing this portion of the

test, water shall be pumped acT. up t the upper containment pool
in order to repeat the ti d transfer te for the Division 2
two-in-series dump valv . *

The allowable dump me shall be establishe for the test proced-
,l

ure and shall be ss than the minimum full CS pump runout flow-
start time and all allow for the following: -second dump-valve-
opening time, luid-acceleration time to full gr vity flow,

{
reduced fl with reduction in head due to drop o upper contain- |
ment pool ater level, any cavitation effects in d o line, reduced
flow cau d by any vortex effects at inlets, and los of inlet sub-

The quantity of fluid required to be transf rred shallmergen .

be e al to, or greater than, that established by the te t proced-
and shall include the following: required makeup vol - insideur

-

t e drywell below the weir wall, the added volume to fill t, e vessel

above the normal level to the dome, volume in the steamlines o~N--

1

14.2-169
.-
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2.12.3.36.3 Description (Continued) l
O

the inbo d isolation valves on three lines and to the o ard

isolation va on the fourth, and the allowance fo ontainment
,

09 ray hold up on uipment and structural surf s. The draw-
'

j

' down volume of the E system operating a unout flow shall also

be considered. It shall necessary determine how low the
suppression pool must be lowe to ontain the test fluid volume

without overflowing the weir wa nd measuring the fluid

transferred.-

14.2.12.3.36.4 Cr* _ria

The test r its shall confirm that the suppression 1 makeup
s

syste s capable of transferring the required fluid volumq within
s

th allowed time period prescribed in the test procedures.
L '

-

14.2.12.3.37 Startup Test Number 3i - Inclined Fuel
Transfer System *

14.2.12.3.37.1 Purpose

Verify the operability of the inclined fuel transfer

system.

14.2.12.3.37.2 Prerequisites

The operational tests have been completed and the SdG has reviewed
and approved the test procedures and initiation of testing.

Instrumentation and mechanical control devices have been checked

or calibrated as appropriate.

14.2.12.3.37.3 Description

Transfer fuel assemblies into and out' of containment in accordance

with the requirements of the operation and maintenance manual.'

14.2-170
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640.40
---

Review the BWR Owners' Group response to Ites I.G.1 of NUREG-0737
-

in their letter from D. 8. Waters to D. G. Eisenhut, dated February 4,.

_. _. 1981. Revise Chapter 14 of your FSAR to include Appendix E (additional
tests).,

i.- .- - . . .
.

. .. ._

f .. ... .. ._ .. _. . .
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640.41 Rearrande the format of Chapter 14 of your FSAR to conform with the
-

standard format reconsnended in Regulatory Guide 1.70 (November 1978).
~

This will facilitate our review of the interfaces with the FSAR's
of future operating license applicants.
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(Te_d c. Qv <* 6 Aoi
14.2.12.1.6 Nuclear Boiler Systsm Preoperational Test

(Continued)*

.

(e) isolation and leak detection systems:
.

(f) automatic depressurization system logic;

(g) SRV and MSIV actuators accumulator capacity test;

(h) safety / relief valves air piston oper' tion;

(i) reactor head seal leak detection; and

(j) alarms and annunciators.
A

.2.12. .7 Residual Heat Removal System Preoperational Test

(1) Purpose

Verify the operation of the residual heat removal (RHR)-

system under its various modes of operation: low

pressure coolant injection (LPCI), shutdown cooling and
vessel head spray, containment spray, suppression pool
water cooling, and steam condensing.

(2) Prerequisites

.

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The RHR service water system
must have readiness verification. The reactor vessel

and recirculation loops shall be intact and capable of
receiving water.

W oh,- kr
-(k)on.

W T % Ma %.m.--ub*UUd7bN. EkN, 9^ "pa
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14.2.12.1.8 Reactor Core Isolation Cooling System
Preoperational Test (Continued)

.

manual shall be reviewed in detail in order that pre-
cautions relative to turbine operation are followed.

Then the system shall be tested within the capability of
a temporary steam supply with the pump coupled to the

turbine.

(3) Ger.eral Test Methods and Acceptance Criteria

RCIC system capability is verified by the integrated

operation of the following:

.

(a) all valves and related controls, interlocks, and

indicators;

(b) manual and automatic initiation;

(c) automatic isolation, including leak detection

systen logic;

(d) turbine speed control, trip, mode selection, and

test mode;

(e) barometric condenser condensate pump and vacuum
pump controls; .

(f) flow path verification; enL.

(g) annunciators.
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14.2.12.1.76 Containment Pressure Instrumentation Preoperational Test

(1) Purpose

Verify the proper connection and tracking of
containment pressure instruments, and that the
tubing supplying these instruments is not
blocked.

(2) Prerequisites
(a) All containment pressure instruments have

been calibrated and are valved in service.
(b) Integrated containment leak rate testing

is to be performed per Section 6.2.6.1.

(3) General Test Methods and Acceptance Criteria

As containment pressure is increased during the
containment integrated leak rate test, all
containment pressure instruments must track
properly and all affected instrument lines will
be verified clear of obstructions.

.
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