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REPAIR PROGRAM

- INTRODUCTION

Areas chosen for repair are based upon UT and VT examination.

Reinforcement pads or sleeves are welded to the pipe to assure
system integrity.

- REPAIR DESIGN

Design of the pads or sleeves is similar to reinforcement
required on reinforced fabricated branch connections - ANSI B31.1

Other Design Considerations:

- Installation is nct difficult

- Design concept is simple

Physical Description of Sleeves

- CODES AND STANDARDS

- Repair meets original cotistruction codes

- Repair performed to ASME Section XI requirements

TESTING-

- The piping is hydro tested to 1.5 times design pressure
- Hydro pressure is 10 times operating / accident pressure

SUHMARY-

- All areas of UT or VT are reinforced
- 19 of 79 possible jointp are reinforced

!
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INTRODUCTION

This repair program addresses the temporary repair of
welds, adjacent piping, and fittings in Safety Injection
piping from the boric acid storage tank.

The welds repaired have indications of cracks. The cracks
are detected by visual, ultrasonic, and/or radiographic
inspection. The weld locations, indications, inspection
methods, and repairs are listed in Appendix A.

The repairs consist of reinforcement sleeves and pads on
or around the pipe which cover the cracked areas and are
fillet welded to the pipe. In addition, sections of pipe
removed for analysis are replaced. See Appendix B

REFERENCES

1. Fluor letter FN-4940, dated February 2, 1983

2. Fluor report entitled " Justification for Temporary
Repair of Cracks Using Reinforcement Pads on the
Safety Injection (Pump Suction) System"

REPAIR DESIGN

The Safety Injection System is a safety related system and must
be operable during and af ter an accident. Therefore, the rein-

forcing must be reviewed with re3pect to the Final Safety
Analysis Report to ensure that repair by the addition of the
plates will not affect the operability of the system. The
following discussion shows that reinforcing the piping as
detailed in Appendix B, at locations where cracks have appeared,
will not compromise the structural integrity of the Safety
Injection System.
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From a design point of view, rei n forcing the piping as detailed
(see Reference 2) is basically similar to the reinforcement
required on reinforced fabricated branch connections. Section4

104.3.1D of ANSI B31.1 Power Piping, discusses the concerns
' and design requirements for the reinforcement of fabricated

branch connections. In general, the Power Piping Code require-
ments ensure that the pressure retaining metal area removed
from the run piping when designing a fabricated branch
connection is replaced by providing plates and/or saddles
within the calculated " reinforcement" areas of the fabricated
branch design. The amount of reinforcement is dependent on
two parameters: The amount of pressure retaining pipe wall
removed; and, the design pressure of the system.

4

In the case of repairing and reinforcing areas of the system
where cracks have been discovered, pressure retaining metal
has not been removed and the design pressure is low. There-
fore, from a design point of view, the repair of cracks as
detailed in Appendix B is an acceptable technique and is
justified in accordance with ANSI B31.1 Power Piping.

CODE OF CONSTRUCTION

This portion of the Safety Injection System was designed in
accordance with USAS B31.1.0-1967 and design specification
for stainless piping SS-M380-69(NSP).,

JURISDICTIONAL REQUIREMENTS
.

. The ANI is notified prior to the repair. This program is
! available for ANI and NRC review.
!

!
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CODE OF REPAIR

The repairs are conducted in accordance with ASME Cnde

Section XI 1980 Edition with Addenda thru Summer 1982. The

design of sleeves are in accordance with ANSI /ASME B31.1

1973 Edition with Addenda thru Summer 1973.

1

REPAIR DETAILS

The line is ASTM A312 TP304 pipe and ASTM A403 TP 304
fittings.

The temporary repairs are accomplished by welding
rein forcement sleeves to the piping over and extending to
both sides of each weld. The reinforcement pads, or sleeves,

extend beyond the maximum extent at the crack indications as

shown in Appendix A. The sleeves are ASTM A240 Type 304
stainless steel. The welds are made with Type 308 filler

metal. The dimensions of the sleeve are shown in Appendix B.
One section of the pipe will be replaced with ASTM A312 TP
304 stainless steel.

Welding is performed in accordance with ANSI /ASME
t Cede B31.1 1973 Edition with Addenda thru Summer 1973.

Welaing procedures and welders are qualified to the Summer
1973 or later addenda of B31.1 and Section IX. |

After completion of welding, the welds and the base metal

within one inch on both ends of each sleeve are liquid'

penetrant inspected. All butt welds are radiographic and

liquid penetranf inspected. Methods and acceptance criteria

are in accordance with Section XI, 1974 Edition with Addenda

thru Summer 1976.
:

All work is performed in accordance with Northern States

Power Cnmpany Quality Assurance Program.,

'
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HYDROSTATIC TESTING

Following repair, the piping is hydrostatically tested to

/,5 times design pressure.
:
,

4

i

TABLE 1
i
4

j Design Pressure 210 PSIG
Design Temperature 300*F
Maximum Operating Pressure 30 PSIG

: Operating Temperature 190 F

| Hydrostatic Pressure -3/5 PSIG
|
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DOCUMENTATION

1

i

The temporary repairs are documented on Form NIS-2,
" Owner's Report of Repair or Replacement," or Hartford
Steam Boiler Form HSB-2033.

The following records are maintained at the Prairie
Island Nuclear Generating Plant for the life of the plant.

1. Certified Material Test reports for the sleeve
mateial, replacement piping, and filler metal

2. Welding procedure specifications and qualification
records

3. Certification of records of welder qualifications

i 4. Nondestructive examination procedures and personnel
qualifications

t 5. Welding Control Records

6. Certified Design Report (s) for Repairs.

7. Work Packages

i 8. NDE Records

,
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REPAIR PROCESS AND CONTROLS ''

,,

,

* ASME Section XI -Repair Program

NSP Approved Qu$lity Assurance Program*
3

i < +

* Authorized Nuclear In-service Inspector
'

,,
review and.. inspection \*,.

.(
,

* Welding procedures qualified and written '

per ANSI /ASME-B31.1 and ASME Section IX '
'

techniques verified in all positions ''-

on mock-ups of reinforcements with ~

and without water backing '
"

*
,

3

308 filler ~ metal (low carbon chemist,,ry)
-

, , .

,

interpass temperature control-

* 304 reinforcing material
,

,

'

* Welders qualified per ASME Section IX ''

.

A

%* Welder practice on mock-ups
,

, ,

* Monitoring by welding inspectors of '

adherence to welding procedure requirements '

,

't,

* Liquid penetrant inspection per ASME Section IX'

c~..
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APPENDIX A

Summary of Repairs

i I | | | || Location | | | | Minimum Distance || Veld # lultrasonic Indicationi Visual Indications | Repair | Between Sleeve || Side of Veld | Extent | Extent | |* OT Indication |1 !__ l | I II | | 1 l || 51 Pipe Side | 360 < 7/16" | NONE I Sleeve 1.43 | .278 Note 2 || 53 Pipe Side | 360" < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 || 57 | 360* <-3/4" | NONE | Sleeve 2.10 | .30 Note 2 || 58/56 1 360* < 3/4" | NONE I Sleeve 2.10 i .30 Note 2 |

.

| 60 | 180* <-3/4" | Single Leak at 180* Positioni Sleeve 2.10 | .30
|| 61 | 90* < 3/4" l Single Leak'at 180* Position! Sleeve 2.10 | .30
[| 62 | 360* | Multiple @ 0 | Replaced 1 -------- [| 63 1 360* | Multiple 0 0* | Replaced 1 -------- || 64 | 360* < 7/8" | Single Leak at 0* | Sleeve 2.50 | .375 || 67 Elbow Side 1 360* < 7/16" | NONE | Sleeve 2.10 | .612 Note I & 21| 71 Pipe Side 1 360* < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 || 72 Pipe Side | 360* < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 |1 -76 | 3 Spot Locations | Single Leak | Pad | .875 || 80 | 1 Spot Location | Single Leak | Pad | .875 [l 85 | 1 Spot Location | Single Leak | Pad | .875 || 87 | 360* < 3/8" -| Single Leak at 0" | Sleeve 2.10 | .675 |[ 277 1 360a < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 || 278 | 360* < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 || 279 | 360* < 7/16" | NONE | Sleeve 2.10 | .612 Note 2 || | | | | |

NOTE 1 : Circumferential weld on the sleeve limited by access to 2700.

NOTE 2 : Weld of band on to the horizontal joint done only on the
welds with leak indication.

9
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SYSTEM DESCRIPTION

1. One 5000 gallon 3/8" thick 304 SS for each unit with
one spare tank located on the 735' level.

2. One 8" schedule 10 304 SS pipe connecting tank to
S.I. pump suction at 695' level.

3. Tanks heated with 2 electric immersion heaters and
the line heated with electric heat tracing.

4. 10 gate valves. 304 SS castings, 6 have motor
operators.

5. Temperature maintained at 180*F in tank and line.

6. The line sees s 5 psig near tank and * 25 psig
near pumps. Pressure decreases rapidly during
accident condition.
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e " ATE RI AL.

- 33 S.5.
- 8" scs 10 (S.625 00 X 0.152 .utt)

(

e LOADS
- TE;'iPERATURE 2 250 F
- PRESSURE APPX 10 PSI
- P!PE LDADS APPX 1/3 0F ALLO'MBLE ('.c5T LOCATIONS)

e NET SECT 10" COLLAPSE

PROPOSED ASME SECT 10tl XI PROCEDURE LIMITS-

CRACK DEPTH T0:

o 75% OF WALL, OR

o FACTOP OF SAFETY OF 3.0

- USED

o THRU ',!ALL CIRCU:'!ERE';TI AL CRACKS

o FACTOR OF SAFETY OF 3.0
'!CRST CASE MEX;RA::E CR EE:OI:'Go ,

'
11 >

es.
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| Nominal Stress
| in the uncracked
j section of pipe

P +Pm b

i --

._

4
'

6 %, C
's ! ' CJ,/ t~ _

d\, !A iN ,
------

_

____________l |
'

C i
'

[,

Neutral p
Axis og = Flow Stress

Stress Distribution in
the Cracked bection at
the Point of Collapse

SCHEMATIC ILLUSTRATION

OF NET SECTION COLLAPSE APPROACH
,

ngh' >

.
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PROPOSED TABLE IWB-36411

ALLOWABLE END OF INSPECTION PERIOD

SIZE FOR CIRCUMFERENTIAL FLAWS
NORMAL CONDITIONS

(1) Ratio of Length to Circumference

Pm+Pb 0.1 0.2 0.3 0.4 0.5 or more

Ratio of Flaw Depth to Thickness (2)*

1.5 (3) (3) (3) (3) (3)

1.4 0.30 0.20 (3) (3) (3)

1.3 0.48 0.38 0.28 0.18 0.18 !

1.2 0.66 0.56 0.46 0.36 0.26

1.1 0.73 0.63 0.53 0.43 0.33

1.0 0.75 0.70 0.60 0.50 0.40

0.9 0.75 0.75 0.66 0.56 0.46

0.8 0.75 0.75 0.72 0.62 0.52

0.7 0.75 0.75 0.75 0.68 0.58

0.6 0.75 0.75 0.75 0.73 0.63

(1) Pm = Primary Membrane Stress
Pb= Primary Bending Stress
Sm = ASME Code Design Stress at Temperature

(2) Crack Depth = a for a Surface Flaw
2a for a Subsurface Flaw

(3) IWB 3514 3 Standards Govern

.
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1.0 - 2.0
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i

APPROXIMATE ANALYSIS OF J AND T
| FOR A CIRCUMFERENTIALLY CRACKED
|

PIPE UNDER FIXED END ROTATION
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Assume the bounding crack geometry is through wall with an arc length
of 2'. For evaluation, the cracks would be treated as follows:

N

/W- + ,

:

2 K: M. * % + a,

The net section collapse is calculated based on a non-strain-hardening
material stress-strain curve:

-

4 Y

sua

The flow stress ( c'; ) is lower bounded by the material yield stress
(Sy) and upper bounded by the ultimate stress (Su)-

<

|
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The stress distribution at the net section is:

[
7

+ F/
, -

g ._

= f*f) .

-l- ''

reas.e
~ u

/=

') - M. N
L

~9 \ cof /r.wd

We will start with q and Fo and
* p6 calculate the resulting Mo.*

From sum of forces:

T
x

-}. F, = 2Rtg g (O
~~f

P

I

I

The neutral axis must be at 7 so that the remaining tension and
compression regions will balance.

.Q+Q '

2i% (4 =
r

M, = -2tc4 Rsine Rde + Rsin e Rde

-% -(pp

= 2ta' r, ,2 cos ("+[) -sine (O

,
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FLAW EVALVATI0ff C0tiCLUS10NS

S FOR FLAW LOCATIONS EVALUATED, ALLOWABLE THRU-WALL
CRACKS WERE

WELD
ALLOWABLE FLAW

NO STRESS LENGTH
|

62 6900 PSI 10" (1330 0F CIRC.)
63 5000 PSI 12" (1590 0F CIRC.)

e
THEREFORE, THE OBSERVED CRACKS IN THESE WELDS DO NOT

REDUCE THE LOAD CARRING MARGINS OF SAFETY BELOW CODE
ALLOWABLES.

S
SIMILAR RESULTS EXPECTED GENERICALLY FOR ALL WELDS IN
THIS RELATIVELY LOW-STRESS SYSTEM

'
O

.
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ULTRASONIC METHODOLOGY 2 ' , en % > '

A basic pulse-echo procedure in accordance with
Appendix III of ASME Section XI - 1974 Edition,
through Summer 1976 addenda.

The calibration blocks were standard Section XI
pipe segments containing 10% flat-bottomed notches.

Uav w '- e h=e+ u 7 '.: .' < ..

Ult.rasonic testing equipment - Nortec 131-D
digital / analog UT instrument coupled to a two
channel strip chart recorder.

Miniature (1/4" x 1/4") 5.0 Megahertz shear wave
search units provided refracted angles of 45*, 52*,
and 70* in the material tested.

,

> ,:-
-

i s) -.-';'.; 3<
, . . . , , . , .. .

. . -

Manual scanning was performed at a minimum of two
times (+6dB) the primary reference sensitivity

.,

(DAC Level).

Ultrasonic teams consisted of inspection personnel
certified in accordance with ASNT-TC-1A:

A) Level 11 performs the scan

B) Level I runs the recorder

. fj
-
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PRE'H OUS TEST!r.G VS Icc: DESULTS

WELD ID YEAR '.983 !!;SPE !!Or;
ffC"9 C :'G EC'ID RESULTS

SF 1981 'I AD
~

0E4~ -.S 1981 tiAD

74 '980 tiAD

'E 1980 flAD

s3 1980 _iAt POINT .'<. Ao ;'a

il 1980 flAD

3A 1981 NAD

99 1980 NAC

235 1980 tiAD

"! 1980 f4AD
-

436 1981 NAD

238-86W L.S. 1981 f4AD

239 1980 NAD

243 1980 f1AD

51-52-53 L.S. 1980 flAD

L.S. = L0ftG SEAM

.

-

i
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ULTRASONIC RESULTS

Welds Inspected = 77 Total

Welds with 360' intermittent circumferential
indications = 16 Total (20.8%)

These are weld numbers:

51 57
753 56

67 60
71 61
72 62

277. 63
278 64
279 87

Welds with spot / axial indications = 3 Total (3.9%) 4 4.4#$

These are weld numbers:
,

76 80 85

Conclusion: The ultrasonic techniques employed provided conservative
and adequate capabilities for the detection of stress
corrosion cracks in this system.

.
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The .fustificat1:n for pettitting conLinued operstion of RO-1
, , .

I !
'

.si*

subsc-cent to the identificaticn of cra:ks in the 10-inch,
?f

,

schedale 10 pipir.g of the reactor building spray system vas. based p f
n j

on the folicwit.g: s
,

[ $
y

The cracks occurred in the reactor building spray @?) piping,
.f

m
s

i .a

|

..

1.

a low pressure icv tc:perature systca and is not connected to |. ' -)
Thefsystem norz:41 operating pressure

.

the reactor coolant systen. ;f"
The systcs design

about 33 psig and 100 degrees of fahrenheit. ! |k..

3is 7s esig and so0*r.
-- . . . - . . . . .

..
.

. . .
. .--

' 'h.
_

s ystezs ,4.; 2
The Ra5 system is redundant and only one of the tw Ra s ' ',,'3j

...

2.

is required to parforn its antencea soin f ;- *L - j9.3s

b.
), . d. .]'

-

(U:q';i
j],N

1,p

The cracks occurred in the us1d heat affacted zones at the4'

b}2.

1& inch schedule 10 pipe sad was identified as intergranular j'h
:.

All cracks occurred in an
stress assisted corrosion crscking. '

isolated section of pipe (crossoverpipc) or in a section that | [f
G

j

was rese.Lly isolatable (RBS gunp suction). !V.f
'

. ,

1 ;z . D
c,r . e

.
*i .

w

s



., ,

-2- - !
!.<

I,-

?

4. The RES piping is located in an area that can be periodically
,

inspected, both by visual and radiography. Increased [-
b

'

surveillance was irplcrented. The cracks occurred in an area t

I
outside the contain:ent that was readily accessible in any operating code. ,

i.

5. cracks 1 and 2 occurred during a period of reactor shutdown ;
Yi*

I'
and were repaired prior to startup. (See attached drawing)

Crack 2 occurred in a weld that was made during the repair of f..
,

1i
crack 1.

h..

f.
6. Cracks 3, 4, and 5 occurred in a normally isolated crossover section

N;
k;of pipe, whose failure would have no effect on system operation.

,
{.

;:
.

7. Region II inspectors, including a mtallurgitt inspected the
P

failed pIW. the ir. stalled pipin; sad ravicwed the licencee's O

Proposed investigation into the cause of the failure and tha
i

examination of inaitu piping. In addition, NRC retained *

i

Battelle to conduct an independent examination of a section of [.
r

i i

the schedule 10 pipe.
p. .

L.-

t

8. The actions proposed and i=plemented by the licensce, were p
,

1.

considered by Region II to be adequate to assure that the plant

could be operated, without degradation of safety.,

.

e-

|

3

%

,
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All activa c?renent e , listed in Tat le C-i, ;f t he . :rgen y irjecticr gater
V;;; te ;v . . T e r; t r ail;. t r> W: .cr. a ra *. - . ;;. r<. n :. e c . : c rfc; tun '. Of
2-tive cyz ..s :an 14 tr a ted by en t ac tin!.ir.. f_ a m. :tservire presnr?s and
1.:v during r er.ecaled s!.utcovnc . '.:m h?I ay - va l_ te ::.cre;ted peri c cically
a; ring r.cr al cperation for leaxa fr0: pumr Ecalc, vsive paer.;ng, a:.d flange:
Jcints. iur nz operstic: ai testir g c f tne 'F1 pur;; , the pert ion of the system. . . .

r ;je:te; tc pu p prectu e vill te i r.sp ecte d for ;c an . I t c: : fcr ins;e:.ica

' . . t e p aar s o s;: . valve s acr.in g , flinge gathets, heat exch.ngers, and safety
isive" fc r 1-e v.s to at: .: sphere.

c' . ."') t ; , . (.* ~. r~ .t ;****. . . t .T .= .' y. c'%: s s. ya . .c, . c ". t' t,1
**y.,

; e., I. m 2.?,S.- w. .ao.

T:.e rea:tcr tuilding spray systen is designel to furnish building atmosphere
;oling t; reduce .he pcct-accident building pressure to nearly atto:pheri

pressure. In additicn, alkaline sedi in thicsulfatc in the : pray is provided
in . ore :asn adequste quantitles to remsve tha fissien prodact iodine inventory
fr:r. tne :ntainzent at=csphere.

- -c.-.> ev. .ma , a.u.1-. a. e . c.1..

6.2.1.2 System Descrirtion

A sche =nti: cingram of the system is shcwn in Figure 6-3. Corresponding inter-
faces are sacvn c.. tne cecay haat rencval systen schematic, figure 9-12.

The reactor building spray system serves only as an en6 neered safeguard andi

perform: r.o nornal operating function. In the event of a major loss-of-coolant
se:iden; tne systera cprays a chemical cpray solution ir.to the reactor building
atmosphere to reduce the post-accident energy and to re=ove fissicn product
i; din 2. The syster consists of two pumps, two reactor building sprsy headers,
and tne r.ecessary piping, valves , instrumentatien, and controls. In addition
a ter.k ccr.taining teilun tl.iosulfate is supplied for iod.ne rencval and a tank
;nt si:.ir.; s;diun . yiraxide is included for r F. ad'ustment of the berated water.

.'h e ; ;r.; 3 kna : 'rc tely cperated valves may te cperated frc the centrol roc =.
~. c : rca:::r tu:12ir.g spray system is sized tc furnleh 1015 cf the dcsign eccl-
.ng npa ity snd 2005 of the design iodine rc=cval capability with both of tne
s;rty ratns in operaticn. Both paths operate independently, and the reactor
t il:ir.g spray systen also operates sey'.rately frc the reactor building ecol-
ir.g anits , which independently possess full post-accident cooling capability.

A h .sh reseter buildir.g pressure signal frcs the engineered ssfeguards actuati n
syster initiates rea::cr bulliing spray operati:n. Table 6-12 shows the reactor
tuilding pre:sure t.:tuation level. The two pumps start and take sucticn ini-
t'.ully frcr. the E' DST threug.i the Icv pressure injecticn systen piping. The
caemical spray coluticn is injected in the tuildir.g att: sphere through the spray
r.eaders ar.d nc nles. Upon receipt cf the careguards signal, the valves at the
cativt of the codium t.ydroxide t1nk und at the outlet of the scdium thiosulfate
tink open, permittir.g gravi',y draining and mixing with water frc the E'4ST.
;9 punping action is required to inject these chemicals into the lines of the
saction side of the reacter building spray pumps.

6-10
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''
~ The sodium thiosulfate tank cnd the sodium hydroxide tank are designed and lo---

cated to pernit gravity draining into the cycten at a rate commensurate with
the draining ra*,e of the .EWCT. The contents of each tank are proportioned so

'

that the correct e.ount of sodium thicculfate la injected for iodine removal
and the proper quantity of socium hydroxide is injected for pH control. Codiu .
thiosulfate vill react rapidly with the icdine released to the builuing atme-
sphere and convert it to a non-volatile icdide, which 'is retained in the spray
solution. The sodium hydroxide raises the pH of the borated water into the
alkalir.e range (approximately 9 5), where the sodium thiosulfate is most stable. |
Section Ib reviews the effectiveness of the alkaline aodium thioculfate spray.

After tne water in the EWST reaches a low level, with the e .ptying of the scdiu .
thiosulfr te and the sodium hydrcxide tanks , the spray pump suction is trans-a

ferred to the reactor building sump when the operator places the lov pressure
injection system in the recirculation mode. The reactor building su=p water
is cooled by the decay heat rencval coolers.

6.2.2.2 Quality Control Codes and Standards

; The equipment is designed to the applicable codes and standards given in Sec-
tion 9 and Tables 6-2 and 6-7

Components and piping in the reactor building spray system are designated as
Class I equipment and are designed to msintain their functional integrity
during an earthquake. Appendix 5A defines the acceptable stress limits for
Class I equipment; Section 1.6 describes the quality progra=.

<

6.2.3.? Y .? - ' c c- -- e ' h a M y-

All vetted c.aterials are compatible with the reactor coolant and the alkaline
thiosulfate solution. The major components of the systes are _ constructed of

' stainless steel. Minor parts such as pump seals utilize other corrosion re-
sistant materials.

;

None of the active ecmponents of the reactor building cpray system are located
within the reteter building, se none are required to operate in the steam-air
environce..t produced by the accident.

!

6.2.2.h _ Component Dqn g

Piping

Except for the section of lines requiring flanged connections for maintenance,
the entire system is of welded constructien. Table 6-3 lists the design condi-,

ti'ons for this system. The piping shown on Figure 6-3 is designed to ANSI Code
for Pressure Piping B31.1 and is fabricated and inspected in accordance with

_

! ANSI Nuclear Pcver Piping Code B31 7

Pumps
|

The reactor building spray pumps are similar to these used in refinery service.
| These pumps are liquid-penetrant tested by methods described in the ASME Boiler
i and Pressure Vessel Code Section VIII and are hydrotested and qualified to be

.

.

6-11
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tble to withst ana pressures equal to or greater than 1.5 times the design pres-,

sure. Tne system is designed so that periodic testing of the pumps may be per-.
c.

formed to assure cperability. ;

Curves of total dynamic head and tiPSH versus ficv sre shcyn in Figure 6-9

Valves

The valves of the reactor building spray system are designed and ir.spected * o
the same code requicemer.ts as the valves in :ne es.ergene, core cooling systenc.
Ee fer to Section o.l.2. L.

Opray Headers and I;ozzles

The' reactor cuilding spray no :les are arranged on each of the two sets c:
concentric react:r cuilding spray headers. The spray nc::les are spaced in the
headers to give unifcr spray coverage of the reactor ouilding volume above the
operating floor with cne er both of the spray header systems in operation.

Instrumentaticn

The engineered safeguards actuation instrumentation for the reactor building
spray system employs redundant channels and is described in Secticn 7

Coolant Storage

This system shares 5'a'ST capacity with the HPI system and the LPI system. So-
dium thicsulfate ir.d sedium hydroxide tankage information 10 given in Table 6-7.

Motors

The reactor building spray pump motors are designed to the same requirements as
the emergency core cooling system motors. Refer to Section 6.1.2.4.

6.2.2.5 Reliability Considerations

A failure analysis has been made en all active cceponents of the system to shcv
that the failure of any single active ccmpenent vill not prevent f ulfillir.g the
design function. Inis analysis is shown in Table 6-6.

6.2.2.6 Missile Protection

Protection against missile damage is provided by direct shielding or by physical
separation of duplicate eqairment. The spray headers are located outside and
above the primary and secondary concrete shield.

6.2.2.7 Actuation

A description of the Engineered Safeguards Protective System is given in Sec-
tion 7.1.3. Tabic 6-12 gives spray actuation setpoints.

6-12
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6.2.3 0ESIG:1 EVALUATICII

' The reactor building s; ray syctem, acting independently cf the reactor building |
'

cooling systen, can reduce the building pressure to near ist=cspheric level after
a less-of-coolant accicent. In ecmbir.atien with the reacter building ecoling
units, it provides redundant alternative methods to maintain containment ;.re s-

sure at a level belev design pressure. Any of the following ecebinatiens of '

equipment vill provide sufficient herit removal capability to acecnplish inis:
L

a. The reactor building spray system.

b. Four reacter building eccling units.

Two reactor building ecoling units and the reactor building spray
'

c.
system operating at ene-half capacity. .

-

6.2.k TESTS A!;D I!!SPECTIOi
t

The components of the reactor building spray system can be tested as shown in
Table 6-8.

ValvesDuring these tests , the equipment can be visually inspected for leaks.
and pumps will be operated and inspected following maintenance on the system to
assure proper operatien.

6.3 REACTOR BUILDI:IG C00LIIJG SYSTE!4
I

6.3.1 EESIG : BASES

Reactor building cooling is provided to limit post-accident reactor building
pressure to the design value. The cooling system consists of four 25 percent
capacity units.

,

6.3.2 SYSTEM EESCRIPTIO:1

The schematic flev diagram of the reacter building cooling system and associated
instrumentation is shcyn in Figure 6 !..

EachEmergency and normal cooling are performed with the same basic units.
unit contains normal and emergency cooling coils and a single speed fan. During

normal plant operation, chilled water frcm the plant main water chillers is cir-
culated through the normal cooling coils in 3 of the 1. units. For. emergency

cooling all units operate under post-accident ecnditions with the heat being re-
Each of these units can remove ' 60 x 100jected to the service water system.

Btu /h under penk reacter building temperature conditiens. Figure 6-5 shows the
cooling coil charac . eristics versus building ambient conditions for these units.
The design data for the cooling units are shown in Table 6-9

,

6.3.3 CESIG: EVALUATIO1

The reactor building cooling system provides the design heat removal capacity
for the reactor building follovir.g a loss-of-coolant accident. The system'

i

.
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_ Table 6-3 (Ccnt' d)
*

.
. .

1
Temp, Pressure, j

,

F r. sic

1. . I eactor 15uildir .: Cpray System

From the connection with the decay heat re- 300 75
a.

moval sycten at tne isolation valve to the

reactcr builaing spray pu=pe.
b. Frce the rea:ter t.uildir.g spray pumps to 300 350

down::trecr. of tne reactGr buildin6 spray
actuation valves,

c. Frc= downstream cf the inlet valves 300 59
through the nc :les.
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