UMMARY

- All areas of UT or VT are reinforced

19 of 79 possible jointg are reinforced
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iddition
the operability of the system.

following discussion shows that reinforcing the piping

detailed in Appendix B, at locations where cracks have appeared,

compromise the structural integrity of the

Saftety

Lem




From a design point of view, reinforcing the piping as detailed
(see Reference 2) is basically similar to the reinforcement
required on reinforced fabricated branch connections. Section
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 dep.ndent on

two parameters: The amount of pressure retaining pipe wall
removed; and, the design pressure of the system.

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 Systom 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.



CODE OF REPAIR

The repairs are conducted 1n accordance with ASME C~de
Section X1 1980 Edition with Addenda thru Summer 1982. The
design of sleeves are in accordance with ANS1/ASME B31.1
1973 Edition with Addenda thru Summer 1973.

REPAIR DETAILS

The line is ASTM Ail2 TP304 pipe and ASTM A403 TP 304
fittings.

The temporary repairs are accomplished by welding
reinforcement 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 stainiess steel.

Welding is performed in accordance with ANSI/ASME

Code B*1.1 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 penetrang inspected. Methods and acceptance criteria
are in accordance with Section XI, 1974 Edition with Addenda
thru Sumaer 1976.

All work is performed in accordance with Northern States
Power Company Quality Assurance Program.




HYDROSTATIC TESTING

Following repair, the piping is hydrostatically tested to
/.5 times design pressure.

TABLE 1
Design Pressure 210 PSIG
Design Temperature 300°F
Maximum Operating Pressure 30 PSIG
Operating Temperature 190°F

Hydrostatic Pressure 35 PBSIG



DOCUMENTATION

The temporary repairs are documented on Form N1S-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.
l. 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

4. Nondestructive examination procedures and personnel
qualifications

5. Welding Control Records
6. Certified Design Report(s) for Repairs

7. Work Packages

8. NDE Records
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PROPOSED TABLE IWB-3641-1

ALLOWABLE END-OF-INSPECTION PERIOD
SIZE FOR CIRCUMFERENTIAL FLAWS
NORMAL CONDITIONS

Ratio of Length to Circumference

(1)
Pm+Pb | 0.1 0.2 0.3 0.4  0.50rmore
Sm | Ratio of Flaw Depth to Thickness (@)
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 | 075 0.70 0.60 0.50 0.40
09 | 075 0.75 0.66 0.56 0.46
0.8 0.75 0.75 0.72 0.62 0.52
0.7 ‘ 0.78 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

Pp = 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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FLAW EVALUATION CONCLUSIONS

FOR FLAW LOCATIONS EVALUATED, ALLOWABLE THRU-WALL
CRACKS WERE

WELD ALLOWABLE FLAW

NQ TRES LENGTH

62 6900 Ps1 10" (133° of cIRre.)
b3 5000 Ps] 12" (159° oF cIRre.)

THEREFORE, THE OBSERVED CRACKS IN THESE WELDS DO NOT

REDUCE THE LOAD CARRING MARGINS OF SAFETY BELOW CODE
ALLOWABLES,

SIMILAR RESULTS EXPECTED GENERICALLY FOR ALL WELDS IN
THIS RELATIVELY LOW-STRESS SYSTEM
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ULTKASONIC METHODOLOGY &

A basic pulse-echo procedure 1n accordance with
Appendix 111 of ASME Section X1 - 1974 Edition,
through Summer 1976 addenda.

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

+‘./.f s il . rl v . CRAL L

Ulirasonic 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.

vy . = 5 * A b

¥a 3 ratt o .

v -

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 1I performs the scan

B) Level 1 runs the recorder

)3
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PREVIOUS TESTING VS 198 PESULTS

YEAR '983 INSPECTINN
TNCPELTED _ RESULTS

19€1 NAD
198. NAD
1980 NAD
1980 NAD
1980 A% POINT AT,
1980 HAD
1981 ’
99 1980 NAC
23% 1980 NAD
1980 NAD
2% 1981 NAD
238-B6W L.S. 1981 NAD
239 1980 NAD
243 1980 NAD
51-52-53 L.S. 1980 NAD
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7re justificatien for permittirg continued Operation of ANO-1
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on the followirg:

-
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~curred in the realtor building s;:rayf-’:’) pipingd, .

stem and is not cannected to
ng pressure

1. The cracks ©
low tezperature 8y
the reactor coolant systen. The 'systen norsal operati

a low pressure
about 17 psig and 100 degrees of fahrenheit. The Sysie® design

is 75 psig and 100°P.

mmsysmUrcdwtmmymofmwmqsm

2.
parform its INLANCEA SaiwLy Ao

ic required to

3. The cracks occurted in she weld heat affected zones of the
10 pipe and was identified a3 {ntergranular

10-inch schedulea
All cracks occwred in an

stress assisted cerrosion cracking.
pipe (crossover pipe) or in a gection that

isolated section of
was fudily {solatable (RBS pusp suction).




7.

The KBS piping is loc:ited in an area that can be periodically

inspected, both by visual and radioaraphy. Increased

surveillance was irplemented, The cracks occurred in an area

outsida the containment that was readily accessible in any cperating moce.

Cracks 1 and 2 occurred cduring a period of reactor shutdown

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

Crack 2 occurred in a weld that was made 4uring the repair of

Crack 1.

Cracks 3, 4, and § occurred in & normally isolated crossover section

of pipe, vhose failure would have no effe-t on systex operation.

&t
E

failled pive, the iustalled vipin

Region 11 inspectors, including a metallurgist inspected the

22 Teviswed ¢ licencee'’s

proposed investigation into the cause of the failure and tho

examination of insitu piping. In addition, KRC retained

Battelle to conduct an independent examination of a section of

the schedule 10 pipe.

The actions propesed and irplemented by the licensce, were

considered by Region II to be adecuate to assure that

could be operated, without degradation of safety.

the plant

L e .

Poeiigtr g » Yy

Ty e

-cy\-pwnw—"-s'—«m”wv_-m-mu e e qqmzm:



?i
Syrei) \t\\.\ﬁ\
werz2shs hards Gy
/-pt [E1E-25 OY

ghe S
N\
\‘&k H«\X\S\ U!.«\\ \A‘\UQ

L [ s
e e I

vVied

SO I R YR T )

v7 ‘.\a.u,

_I\.«M i

,‘. 2w

_.\‘\\\cr »\.

Vs v

g TA VUN

N\bww Lsm¢@ | h
“
|
|

RPN N







P T R—" N———

The sodiux thiosulfate tank and the sodium hydroxide tank are desig.ed and lco--
cated %¢ pernit gravity draining into the cyctem at a rate commensurate witrn
the drairing ratc cf the BWOT, The contents of each tank are propurtioned so
that the correct wmount of sodium thicsulfate {8 injected fer iodine smoval

and the proper quuntity of sodium hydroxidge is injlected for phH control. Sodiur
thiosulfate will renct rupidly with the icdine releaced to the builuing atue-
sphere and convert it to a non=-volatile icdide, which is retained in the spray
soluticon. The scdium hydroxide raises the pH of the borated water into the
alkalire range (approximately 9.5), where the sodium thiosulfate is most stab.e,
Section 1L reviews the effectiveness of the alkaline sodium thiosulfate spray.
After the wvater in the BWET reaches a lov level, with the emp
thicsulfate and the sodium hydrcxide tanks, the spray pump suction is trans-
ferred tc the reacior bullding sump when the opercior places the low pressure
injection system [n the recirculation mode. The reacztor building sump water
is cooled by the decay neat remcval coolers,

LT - e ' -
walig OF «Nne SO4LW

6.2.2.2 Quality Control Codes and Standards

The equipment is designed to the applicable codes and standards given in fec-
tion 9 and Tables 6-2 and €-T,

Components and piping in the reactor building spray system are designated as
Class I equipment and are designed to maintain their functional integrity
during an earthguake, Appendix SA defires the acceptable stress limits for
Class I equipment; Section 1.6 describes the quality progranm.

&0 " 3 Mot awd al Musrvnsind V2 e
IR Y - i

All vetted materials are compatitle with the reactor coolant and the alkaline
thiosulfate solution. The major components of the systea are construcied of

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

sistant materials.

None of the active cozponents of the reactor building spray system are located
within the rercter vullding, sc none are required tc operate in the steam-air
environmz2it preduced by the acciident.

6.2.2.4 Componert U 'sign
Pigigﬁ

Except for the section of lines requiring flanged connections for maintenance,
the entire system is cf welded construction., Table 6-3 lists the design condi-
tions for this system. The piping shown on Figure 6-3 is designeda to ANSI Code
for Pressure Piping B3l.1l and is fabricated and inspected in acccrdance with
ANEI Nuclear Power Piping Code B21.7.

Pumps
The reactor bullding spray pumps are similar tc these used in refinery service,

Taese pumps are liquid-penetrant tested by methods described in the ASME Boiler
and Pressure Vessel Code Section VIII and are hydrotested and qualified to be

6-11






€.2.3 DESICH EVALUATION

The reactor building spray system, acting independently of the resctor building
cooling system, can reduce Lne DULLULIRE pressure 1o near atmcEpheric level alter
a loss=of=coolant accident, In combinaticn wilh the reuctor building ccol.ng
units, it provides redundant a.lcrunative retnods to maintain contairment pres-
sure at a level belcw design pressure. Any eof the following combinations ¢f
equipment will provide sufficlent heal removal capability T0 acoompalish Lhos

a., Tne react.or building spray systien.

b. Four reactcr building cocling units.
¢. Tvo resctor building ccoling units and the reactor building spray
system cperating at one-nalf capracitvy.

1

6.2.4 TESTH

se . PATTIT MR T 8
ALl INSPECTION

&

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

During these tests, the equipment can be visually inspected for leaks. Valves
and punps will be operated and inspected following maintenance on the system tO

assure proper operaticn,

6.3 REACTOR BUILDING COOLING SYSTEM

6.2.1 LESIGH BASES

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

6.3.2 SYSTEM DESCRIPTION

The schematic flcw diagram of the reacticr tuilding cooling system and associated
instruzentation is shown in Figure ©-s.

Emergency and normal cocling are performed with the sane pasic units. Each

unit contains normal and emergency cocling coils and a single speed far.., During
normal plant operation, chiiled water from the plant main water chillers is cir=-
culated thircugh the normal cooling coils in 3 of the L units. For emergency
cooling all units crperate under posteaccident conditicns with the heat being re-
Jected to the service water system. Each of these units can remove €0 * 10°
Btu/h under peax rcactor building temperature cornditions. Flgure 6-5 shows inhe
cooling coil cnararteristics versus pbuilding arbient conditions for these units,
The design cata for the cooling units are siaown in Tatle 6-3.

6.3.3 LESIGR EVALUATION

The reactcr building cooling system provides the design heat removal capacity
for the reactor building followirg a loss-of-coolant accident, The system

6-13






