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1. INTRODUCTION

Description of the Problem

Unit 2 experienced a 15-week refueling outage which ended on December 26, 198]

On January 2, 1982, a step increase of 0.5 gallons per minute was observed
This was attributed at the time to a possible valve packing leak On
Javaary 15, 1982 the 2B Reactor Recirculation MG Set was tripped due to a
problem with the exciter brushes. At that time the decision was made to
rectify a low oil level alarm for the 2B Reactor Recirculation Pump motor
that had ‘reviously annunciated, and to identify the existing drywell
leakage As a result a drywell entry was made. While the Operating
Engineer was in the drywell, he noticed that water was leaking from the
insulation around the Reactor Water Clean-Up System suction piping The

unit was shut down

NRC Discussions

viscussions over the telephone were held between the NRC and the station

on numerous occasions between January 18, 1,82 and January 23, 1982
Region 111 and/or NRKR were involved in these conversations On

lanuary 20, 1982, a meeting was held at Region [IIl, to present the details
ol the repair program to the NRC NRR personnel were also in attendance
Following additional phone conversations with the NRC, CECo received

formal approval to proceed with the repair program on February 1, 1982

An action i1tem list was transmitted to the station from Region 11], Riving



’

<0 items which must be completed prior to proceeding with the repairs, and
actions which must be taken following the repairs. The items required to

be completsd prior to starting the work were completed in a timely manner.

Schedule UQ_HPIJLFS = (Refer to Isometric Drawing on page & for location

and nomenclature of weld identifications.)

Repair work commenced on February 3, 1982. The initial schedule called
for installing the sleeve over weld F6; installing the weld pads over

welds F12, S10, and S9;, and installing the cone-shaped sleeve over weld
This work was expected to take at least three weeks to

ete A summary for the events comprising actual repair program 1is

provided in Section VIII of this report



I1. INSPECTION AND FLAW CHARACTERIZATION

Inspection Results, Procedures, and Edison Review

Subsequent to the discovery of a leaking crack on the pipe side of weld
joint §-14, a UT inspection program was initiated to examine two adjacent
welds, S-15 and S-16 (see isometric drawing on page S). As a result of
discovering linear indication on these two welds, the program was expanded
to inspect all butt welds in the RWCU line up to the outboard isolation

valve

Radiation levels were very high in this area (400 - B0OO mR per hour) The

examination was limited to discovery of tlaws on the isolable side and

required 17.9 Man-Rem, exposure to complete. However, the welds on the
non-isolable side were examined thoroughly, sometimes by three different
UT inspectors. Commonwealth Edison's three UT inspectors, including the

Level TI1 inspector, evaluated the results of contractor's work and where
needed, perscnally examined some welds for verification of other inspectors'

test results

[
'



Based on Lhese examinations, it was discovered that

Eight out of eleven butt welds downstream of the inboard isolation

valve (i1solable) had UT reflectors indicative of cracks

None of the four welds outside the containment had any unacceptable

indications

showed UT 1ndications
All axial cracks were found on the elbow side of the welds

\11 ircumferential cracks were found in the Heat Affected Zone (HAZ)

pipe

results are summarized in the table on page 8

isometric drawing on page 7 shows the locations of the wolds identified

le the UT inspectors were performing inspections on the piping butt
. t { the inspectors observed a droplet of water on the socket
wh h attaches the 2-inch reactor vessel bottom drain line to the
~o=-let on the RWCL ine (Weld F-1A) Subsequent visual and high

erature penetrant examination fairled to reveal any linear indications
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SUNNARY OF UT RESULTS

VLD JDENTLTY IMDICATICH NI

[SOUBLE SITE:
F-23 PIPE - ELBM CIRC. - PIFE SIIE sty

= S-26 ELBOM - PIiT CIRC. - PIFE STLL

= S-19 PIPE - ELBM CIRC. - PIPE SMALL

g S-18 ELBOM - PIFE CIRC. - PIFE 1-172 - 2 G LONG

= F-17 PIFE - FLBOM AXIAL - ELBOW SIIE SOT T.M. ~1/2 - 3/4 INCH LONG

o S-16 ELBOM - PIFE CIRC. - PIPE HIG! RAD - NO SIZING

= S-15 PIPE - ELBOW CIRC, - PIFE MIGH RAD - 1O SIZING

= S-14 ELBM - PIPE CIRC. - PIFE LEAER,

& —

2 N0 1SOUABLE. SIIE :

, F-12 VALVE - ELBOM AXIAL - ELBOW SITE 3 [ND. DEEFEST

- BT TN, ~1/2 - 3/4 INGH LONG
S-10 PIFE - ELBOW AXIAL - ELBOW BT T.H. ~1/2 - 3/4 INH LG
S-9  ELBOM - PIPE AXIAL - ELBOW (502 T, ~1/2 - 3/4 INGH LG
F6  PIFE - PIFE CIRC. - ChE SIDE (RILY B T.H. ~1-1/2 INCGH LONG
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this sectlion and ' the repalr program, wh

report, i8 based on two assumptions,

1 NoW pre houndary

resistant material




cover fillets, The sleeve allows space for the cxisting weld crown. An
1/5% 1,ch hole s drilled in the 6 inch pipe through a 1/4 inch threaded
hole in the sleere, Tnis hole provides an unohstructed pathway to the
annulus from the iniide of the pipe to prevent excessive pressure buildup

in the annulus cue Lo a postulated flow path through the pipe crack. A

threaded 1/4 tnch plug is seal welded into the sleeve, The plug 1s shown

in Figure ID,

Azial Flnv_.gsnnir

The axial flaw repair (Figure 2) establishes & "cast = i{n place" pipe

sleeve from wveld metal. 1la addition to the favorable compressive residual

stresi pattern, the Tvpe 305L weld metal {s resistant to propagation of

the IGSCC crack,

Sock=-o-let Repair

i cone-shaped nleeve {2 provided around the sock-o-let connecting the
two=inch drain line to the six-inch RWCU line, Thia repair i{s shown in
Figure YA aad I8, A 1/4 {r resxded hole (4 provided (n the mleeve, It
wan origna. iv intende’ t an 1/8 {nch hole through the 1/4 inch hole
{nte the two inch line  but this sam not done due to the extrme likel{hood
that no crack exinted (n the flrat place, A 1/4 {nch plug had heen machined,

and 1t s located In the QA sto age area (n the storeroom . future use,

{f necessary.,




Analysis of Repairs

The stress analysis and flaw propagation calculations necessary to initially

Justify the repairs are contained in the Appendix to this report.

The unrepaired and unreinforced welds should not be subject to higher
Stresses as a result of this repair program, and should not have a higher
propensity for cracking. The unisolable section of piping, including the
MO-2-1201-2 isolation valve, was alloved freedom of movement during the
repairs. Although the piping was adequately supported, there was allowance
for shrinkage due to the weld deposits and to prevent stiffness. The
isolable piping section repairs were not compleied until after the sleeve
and weld overlays were completed and inspected. A piece consistiag of 40°
and 47° elbows and a small 3-3/4 inch pipe section was installed at the
very end to account for the shrinkage/distortion and to align the repaired

and replaced (isolable piping) pipe sections. The distortion has heen

evaluated by NUTECH, and has beesn deemed acceptable
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NOTE S’
- 2. REQUIRED
- Vq»' NOMINAL PIPE
sizE |8 THREADS I }
PER INCH ), USA 4 0.382"
STANDARD PIFE TAPER

Y4 - |8 NPT
fGuee 10
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A. Heldig; Procedures

Weld Overlay:

Sleeve Welds:

Sock-o~let Welds:

IV. REPAIR PROCEDURES

CECo Automatic Weldi. . Procedure WPS-8~8-DA.

Mechanical Incorporated Procedure WPS-800A.

Axial Seam Welds using Mechanical Incorporated Procedure

WPS-800A.

Circumferential welds using Mechanical Incorporated

Procedure WPS-800A.

Axial seams welds using Mechanical Incorporated Procedure

WPS-800A.

Circumferential welds using Mechanical Incorporated

Procedure WPS-800A.

“17-



B.

Inspection Procedures

The following procedures were used to verify quality of the repair:

Welding Overlay:

PT of the first pass ~ CECo procedure.

UT of the joint - Developed by CECo from the mock-ups.

Sleeve Welds:

PT of the welds - CECo procedure.

Ut

I of the welds - CECo standard procedure,

Sock=o~let Welds:

PT of the welds - CECo procedure,

(¢

Temporary upports

—— _—

Muring the courne of the repair, the non-isolahle piping was supported
with temporary restraints, The supports account for normal pipe/water
weight, repair equipment weight, and relocation of existing restraints.
Restraints were removed or relocated to provide welder/welding equipment
accessiblility, Prior to removal /relocation of existing restraints, the

temporary support system was {nstalled.

_\8-




Two existing restraints were affected by the repair. Spring hanger
1202-W-110 located on the isolable piping, was disengaged to allow piping
replacement. Inboard Isolation valve MO 2-1201-2 was secured with chain
hoists prior to disengagement of 1202-W-110. Restraint 1202-M-107 was
removed to allow access to welds S9 and S10. Temporary blocking was
placed near the downstream guide 1202-G-109, and chain hkoists were placed

upstream of weld S9 to account for removal of 1202-M-107.

Back-Up Measures

n the event that leakage occurred during the repair, back-up measures
were established to stop the leak, and allow repairs to proceed. Mechanical
clamps were designed for each generic repair zone. Prior to starting
welding repairs on the 6 inch line (sleeve and weld pad installation), a
.

eeze plug was established. For the weld pads, the freeze plug was

removed after 1/8 inch of weld mueterial was deposited.

The freeze plug equipment was standard liquid nitrogen freezing equipment
sized as requ.red. Each leak scenario was considered to assure that

plugging can be accomplished for each scenario.

The mechanical clamping devices were designed for the pipe sleeve, the

weld overlay, and the sock-o-let sleeve. A clamp capable of encompassing
the pipe and the pipe sleeve was available. Clamping for the weld overlay
consisted of various widths of standard pipe clamps combined with a rubber

membrane. An example is shown on page 2.



The sock-o-let sleeve clamp, installed prior to the start of sleeve instal-
lation, consisted of a pipe clamp around the 2-inch line, which was tied
to the six-inch RWCU line with cable. This clamp prevented any displacement
during a postulated break in the sock-o-let, thus limiting any leakage to

a small and manageable amount.

Trairning on the usage of the clamps, damage control organization and
procedure, and phot- graphs of the clamp devices are addressed and provided
in the Administrative Procedure contained in the Appendix.

Administrative Control

A detailed procedure for administrative control and operational support of

this repair has been written, and is appended to this report.

Quq[}txrﬁs§y;ance

All work was performed in accordance with the Commonwealth Edison Company

Quality Assurance Manual.
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V. TECHNICAL EVALUATION OF REPAIR

Crack Extension During Welding

The risk of causing a failure of the RWCU line during welding is non-existent
due to the very high toughness of austenitic stainless steel. Studies by
EPRI and General El\ “tric on austenitic stainless steel have shown that

flaws very much larger than those detected in the RWCU line would be

stable under normal and upset operating conditions. The repairs were
performed with 23 psig pressure in the pipe, and with the shutdown coocling
the only system operating (intermittently) within the drywell. Stresses

from these sources are insignificant.

Welding stresses could be significantly high in the localized weld regions.
The attachments for the sleeve repair to the circumferential flaw in weld
F6 were located several inches away from the existing weld. There was no
significant thermal or mechanical stressing of the existing weld during
sleeve ittachment. The weld overlay repairs to the axial flaws could
conceivably cause some extension of the flaws. Such extension could only
take place with very high tensile stress present at the edge of the flaw.
The stresses from welding are highly localizea and any e <tension would be
arrested in a very short distance due to the reduced stress field. A
neardy through-wall flaw has the potential of extending radially to produce
a small leak Low heat input was used in depositing the first layer over

the flaw regions to minimize penetration and stresses.



In the unlikely event that a small leak occured, a rubber-lined me :hanical
. clamp was available to seal off the leak. With a freeze plug in place and

the line drained to stop leakage, a localized repair to seal the leak

would be performed. Once the leak is sealed off, the freeze plug would be

allowed to melt and the repair completed as originally planned.

The sleeve repair to the sock-o-let was attached to the 6-inch RWCU line
and to the 2-inch drain line above the existing socket weld. The attachmeut
weld to the 6-inch line did not tie into the existing sock-o-let weld.

There was no significant thermal or mechanical stressing of the existing

welds during sleeve attachment.

Due to the uncertainty of the condition causing  he water droplet noted
‘ during examination, a strap clamp was applied prior to attaching the
sleeve. The strap clamp supplemented the existing rigid support on the
Z=inch line to mechanically restrain the 2-inch line from pulling out of
the sc k-o-let in the very unlikely event of failure. If leakage were to
occur during repair, attempts would be made to accomplish freeze plug

isolation to permit completion of the repair.
B. Crack Extension Post Welding

IGSCC can only occur when the combination of sensitization, tensile stress,
and aggressiveness of the environment is sufficient to cause it. The
sleeve repairs will not change the degree of sensitization or the environ-
ment near the existing welds. The effect on residual stresses of adding

‘ the sleeves is uncertain, but it is not expected that any significantly

-23-
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increased tensile stresses will result. Crack extension may occur during
operation, but this is not of concern as the sleeves are designed as new,
independent pressure boundaries around the existing welds. The sleeves
can accomodate complete separation of the existing welds. If through-wall
penetration occurs, the annulus between the sleeve and pipe will be wetted
with primary water. The Type 304L sleeve material and Type 308L weld
metal will resist initiation of IGSCC during service. It is extremely
unlikely that IGSCC could initiate in the existing pipe near a sleeve
attachment weld and propagate through pipe material under the weld to
produce a crack. Even if such a crack were to occur, the result would be

a detectable leak, and no risk of pipe breakage would be presented.

The weld overlay repairs to the axial flaws were performed by depositing
circumferential stringer beads. The deposition was accomplished in layers
with each layer completed before beginning the next layer. Circumferential
stringer beads will produce a constrictive force as the underlying pipe,
due to weld metal shrinkage. The accumulated effect of the stringer beads
comprising the overlay will be to produce compressive circumferential
residual stresses under the overlay. As the overlay will extend well
beyond the existing axial flaws, propagation of these flaws during opera-
tion would be mitigated by the changed residual stress pattern. Also,

crack extension in the axial direction would be mitigated duc to the

absence of butt weld sensitization from the original butt weld and the




reduced residual tensile stresses beyond the heat affected zone of the
original weld., Even If crack extension were to occur, the crack would be
arrested In the radial direction by the IGSCC resistant weld metal overlay.
In the very unlikely event of extension in the axial direction to beyond

the weld overlay, the result would be a detectable leak, and no risk to

pipe breakage would be presented.

The weld overlay could produce residual tensile stresses at the inside
surface of the existing pipe near the ends of the overlay. The magnitude
of these stresses is reduced by tapering the ends of the overlay. 1CSCC
is unlikely to occur at these transition regions as significant sensitiza-
tion {s not expected at the inside surface, The overlay was applied at

low heat input and the water present inside the pipe produced rapid cooling.

The f

degree of sensitization produced by the weld overlay process was

evaluated by a representative mock-up and metallurgical testing.

Materials Selection

The materifals used to accamplish the repair have been selected to provide

a high resistance to IGSCC, The wrought material for the sleeves is

Type J04L stainless steel having 0.035 percent (maximum) carbon and meeting
the mechanical requirements of regular Type 304, The consumable welding
material {s Tyvpe 308L stainless steel. Type 304L and Type 308L stainless
steel are listed as acceptable materials in NURFG 0313 Revision 1 for

constructfon of piping svstems,

w
'




The repair of axial cracks on the elbow side of the elbow to pipe joint
called for deposition of weld metal on the 0.D. surface to produce a weld

pad approximately 4 inches long and 1/2 inch thick.

Commonwealth Edison has used this particular mechanized welding equipment

previously at Dresden. CECo has the required procedures and is familiar

with the equipment; however, a mock-up study was conducted to evaluate the

Feasibility of using mechanized welding on elbows:

a straight length of pipe for

I conducting

piece then was pad welded to produce a weld

thick. The feasibili

3s adequately

weld metal:

up sample was exami y V 'T and RT methods

evaluated to ASME Section III Class 1 acceptance

1

for metallurgical examination

, Quality of weld deposit, and the bond alc

e were thoroughly investigated Microstructure in the HAZ

n




has heen evaluated using ASTM A 262 practice A. The degree of sensiti-

zation (DOS) observed has been compared with DOS generally ohserved in

a typicai outt welded mample, The final results Iindicate no evidence

(1.‘

adverse affects,

UT inspectibility of the pad weld.

A section of the pad welded sample has heen retained for the develupment

of a UT procedure. The latest UT technology has been applied to

develop a UT procedure to inspect the production welds.

Extension of existing crack during pad weld repair.

pe joint (F-17) removed from service has been utilized

£ v S ™1 v > "h o ' 0 - - N P . o .
f this purpose. The weld joint was radiographed to locate the
crack., The pipe was filled with water and pad welded on the 0.D. ¢t

produce a 6 inch = 1/2 inch thick pad

After the first layer was laid down, the weld layer was prepared for a

thorough PT examination, PT was performed to determine {f the existing

law has broken through the weld laver. The crack was found not t
hey v oh N 2 3 X O - {

eak t h, and subsequent weld passes were deposited.
™ -~ nl y " wr - . .
the campleted weld repair was examinyd by raliography. Original and

final radiographs were compared to determine {f anv significant crack

extens fon had occurred. The final raliograph failed to demonstrate

. : ' : .
¢ crack Indlcation because of weld buildup geometry.




Concern over welding on marginally sensitized material.

From previous metallurgical investigations, it is possible that the

elbow material may be in a slightly sensitized condition. Concern has
been raised over degradation of this slightly sensitized material due
to additional welding. It is not possible to section the contaminated

elbow and prepare for metallographic samples in a reasonable period of

time.



VI. SAFETY EVALUATION

A. Leak Detection

To ensure that any postulated additional cracking will be detected prior
to potential pipe rupture, leakage within the drywell is closely monitored.
Reactor coolant leakage in the drywell is monitored in accordance with the
appended Quad-Cities Station Procedure QOS 1600-7. The procedure ensures
adequate leak detection, and the performance of this procedure is shown in

the attached tabulation of leakage monitored at Unit 2. The procedure did

identify the additional leakage due to the through wall IG in the
isolatable portion of the reactor water clean-up system. This leakage was

well below limits, but the change in leakage was identified for this small

defect

A revision to QOS 1000-7 was made (Temporary Procedure 1631) to reflect an
to investigate a 1 gpm unidentified leakage increase over a

“ hour period subsequent to Unit 2 startup. This procedure will remain

effect until the next Unit 2 refueling outage.




B. Onsite Review

An on-site review of the proposed repair to the Unit 2 Reactor W:iter
Clean-Up System IGSCC was conducted on January 25, 1982 and was recorded

in Review Report Number 82-05. This review report is appended. Contained

in the On-Site Review package are:

1 Event description.

~N

10CFR50.59 safety evaluation.

3. 1Isolable section r~pair program, with SNED approval.
‘ 4. Non-isolable proposed repair program and description with SNED approval.
C. Off-Site Review

At off-site review was conducted and the report is appended. The review

1s documented in report 82-03.




DAILY U-2 DRYWELL FLOOR DRAIN SUMP

-: PUMP READINGS
GAL. PER
GAL. PER MIN AVG
24 HOUR IN 24 HR
PERIOD PERIOD
12/26/81 0 gal 0.00 gpm
12/27/81 300 gal 0.02 gpm START UP FOLLOWING
REFUEL OUTAGE
12/28/81 280 gal 0.19 gpm
12/29/81 330 gal 0.23 gpm
12/30/81 370 gal 0.26 gpm
12/31/81 410 gal 0.28 gpm
01/01/82 770 gal 0.53 gpm
01/02/82 1420 gal 0.99 gpm
01/03/82 1090 gal 0.76 gpm  SCRAM RECOVERY
& 01/04/82 1590 gal 1.10 gpm
01/05/82 1650 gal 1.15 gpm
01/06/82 1670 gal 1.16 gpm
01/07/82 1700 gal 1.18 gpm
01/08/82 1710 gal 1.19 gpm
01/09/82 1810 gal 1.26 gpm
01/10/82 2030 gal 1.41 gpm
01/11/82 1950 gal 1.35 gpm
01/12/82 1930 gal 1.34 gpm
01/13/82 1820 gal 1.26 gpm
01/14/82 2020 gal 1.40 gpm
01/15/82 1680 gal 1.17 gpm
01/16/82 120 gal 0.08 gpm UNIT SHUT DOWN
. HIGHEST & 'OUR PERIOD WAS 480 GAL OR 2 GPM (01/14/82). TECHNICAL SPECIFICATION

LIMIT FOR UNIDENTIFIED LEAKAGE 1S S GPM.
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VII. REPAIR PROGRAM SUMMARY

The purpose of this section of the report is to provide a detailed summary of
the events which took place as the repair program progressed, and to document
completion of the program in accordance with the commitments and procedures

associated with the program.

Prior to the start of the repair work, the items required by the NRC to be
completed were verified to be satisfactorily done. A detailed work package,
including a station traveler, was prepared and approved. Training sessions

were conducted persuant to the work package, damage control, and administrative
procedures to be in effect. Qualified welders and welding procedures were
in-place, and the necessary clamps and freeze-seal equipment were made available.
Fuel storage rack procurement was arranged for, and the prerequisites of the
Administrative Procedure were satisfied. An ALARA evaluation was performed,

and it was discussed by telephone with an NRC Region IIl representative.

The weld pads for the F6 weld sleeve, and the S9 and S10 overlays were to be
performed using an automatic welding process. GAPCO, Inc. was contracted by
the station to provide the equipment and personnel to perform the work. The
weld overlay for weld F12 would be done manually due to the lack of space to

utilize the automatic welder.

A detailed eveat chronology fcllows, which highlights the events that followed

the progress of the repair program.
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A. Detailed Event Chronologx

z/3/82 Commenced establishing the freeze plug. The GAPCO welding equipment
and remote video camera were set up to initiate welding the first
pad for the sleeve over weld F6. Difficulty was encountered in

establishing the freere plug, and a second jacket was installed.

2/4/82 The freeze seal appeared to be holding, but after welding commenced,
the heat caused the fre>ze seal temperature to rise. It was
decided to augment the freeze seal process by using cans full of

carbon dioxide (d.y ice).

2/5/82 The use of dry ice resulted in the successful establishment of the
. freeze plug. Finished weld pads for F6 sleeve.

2/6/82 Commenced fit-up and welding of F6 sleeve halves to weld pads.

2/17/82 Started welding pad on weld F12, and completed 1/8 inch buildup.

PT was successful. Started automatic welding for weld pad on S10.

2/8/82 Completed 1/8 inch buildup on S10, snd PT was satisfactory.

Started welding pad for weld S9.

2/9/82 Completed 1/8 inch buildup on weld pad for S9. Cone sleeve for
2 inch socolet (FIA) was fit up and welding began. Freeze scals

vere closed off and thawed. Automatic welding began on weld pad

‘ 59,
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2/10/82

2/11/82

2/12/82

2/13/82

2/14/82

2/15/82

2/16/82

2/17/82

through

2/19/82

</19/82

L
~
L]
L=
X
ro

Completed 1/2 inch weld buildup on S9, and started welding on S10.

Completed welding on F1A cone sleeve.

Finished weld buildup on S10.

Started welding sleeve on F6.

Completed visual inspections of completed welds on F1A cone sleeve
and Fé sleeve. Started welding pad on F12 using mechanical weiding

process.

Completed various NDE on completed welds.

Completed UT on completed FIA and F6 welds, and weld pads over S9

and S10.

Performed welding to buildup pad on weld F12.

Drilled 1/8 inch hole in pipe through F6 weld sleeve. installed
1

174 anch plug and tightened. Started scal-welding plug Clamp

was removed from FI1A cone.

F6 sleeve plug was seal-wvelded and PT was visually inspected

Weld buildup on Fl2 was completed.

“ -




PT an R!1? !
ol

on Fil2 weld pad was satisfactory, The Damage Conirol Tean was

relersed. UT was cimpleted on Fl2 weld pad.

Pi{pe harnge:s were made up and téamporary pipe hangers were removed,.

Completed satisfactozv hdro-tes on non-isolable piping section.

The s:atue of the Unit 2 non-isolable rea:tor water cleanup system repairs

4

is surmarized as foll

tal led over weld ¥, approximately 12 inches long.
/4 inch plug installed ~ver a 1/8 inch hole in the

is screwed (nto tlie sleeve and seal ~velded, and (s

located ait a point on the sleeve 9 inches dowritream from the edpe of

facing the reactor side.

A cone-gshaped sleeve is frstalled over the sock-o-let and
gleeve lias a 1/4 inch hole drilled into {t at a point

from vhere {t {8 welded to the 6 (nch cleanup pipe.

inch thick weld jad {s (nuatal led

pads were {nstalled by auto-

welding nrocess,




Weld FlZ: A 1/2 tnch thick weld pad vas mechanically instal led over

this elbow-to-vaive weld, covering 2-1/2 inches over the elbow. Weld

Fll was UT (napectcd after the Fl2 weld pad wan campleted, and the

results were acceptable,
Photographs of the campleted repairs are shown on page 38,

As requested by the NRC, tram marks were made on the pipe and elbows

ad jacent to the proposed repalirs prinr to initiating the repair work,
Measurements were taken and documen.ed before and after the repalirs.

This data {s provided (n this report on suhsequent pages. The extent

of distortion has been evaluated and deemed acceptabie.

Pipe hangers were replaced upon completion of the repair program, The

non=isolable plping section was connected to the Isolatle section by
o )

meinn of a A0 plipe elhov, a &7 pipe elhovw, and a 3-3/4 inch long

"pup" plece, 1Tnese wvelds wre PT and RT exanmined, and a hydro-test

wan watisfactorily perfomed,

Manpowr and Radiation Expomire

A summary of the manpower and acemulated radiation expamure associated

hd

with the non={aolable Unit 2 reactor water ¢leanup aystoem repalr (s pro=

vided on the fol lowing page, The expomure projectiona for the welding

operations wre conmervat fve, Howvever, a substantial amount of exposure

was accomulated hy the fittern and ladorera In support of the work, and hy

the NDE and {naulsation personnel,

36~



| %

EXPOSURE_ASSOCIATED WITH WELDING

WELD PROJECTED ACUTAL
NUMBER MAN - REM MAN - REM
125-F~1A 21.0 13.643
125-F-6 23.0 23.589
125-59 & S-10 5.2 10.695
125-F-12 80.0 52.283
(revised projection
of 2/3/82) e e
TOTALS 129.2 100.210

(1)
(2)

CONTRACTOR PERSONNEL

CLASS OF NUMBER OF
CONTRACTOR ERSONNEL PERSONNEL
WELDERS (MAND) 69
WELDERS (AUTO) 13
FITTERS 82
LABORERS 24
INSULATORS 14
CON-AM (NDF) 15

The fitters also supported the automatic welders.

HAND AUTO
WELDING WELDING
13.643
19.297 4.292

10.695

52.283
85.223 14.987
TOTAL EXPOSURE
(IN_MAN-REN)

85.223

16.255%

4&2.678

28 139

7.208

10.897

scaffolding.

The laborers set up and removed lead shielding and

EXPOSURE._SUMMARY
GROUP

OPERATIONS

MECH. MAINT. (SUPER)
MECH . MAINT. (UNION)
ELEC MAINT. (SUPER)
ELEC  MAINT. (UNION)
%.L.5.%s

STATION SUPEK

TECH STAFY

QC

WELDERS (MECH-INC)
FITTERS (MECH=INC)
LARBORERS (MECH=-INC)
CON=AM INSPECTION
AUTO WELDERS (GAPCO)
KREZ INSULATORS

MAN-REM

RS
Ll
28
10
16

206

429

074
002
195

279

500
109
174
904
221
678
119
897
255
208
061
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QOS 1600-7
Revision

ID/7D
A.

-~ Y e T T \q"
RE R T LEAZAGE IN ThZ DRIWELL  seemm—giens .
J
S.R.
PIRP
The purpose of this ;' edure is to detect and mmoiitor identified and
unidentified leakage e drywel

REFERENCE APPROVF ,
1. Newe U\'EE\;-(-'rg-"‘,F)(\"j .RDY

;‘:»,vfh."),':"f.':"' PPC‘CEDL}..‘ ] b31-~1

PRECAUTIONS NOT VALID AFTER

» CL .
1. None FEB 2R

LIMITATI AL TION
1. In the event that any one or more the following criteria are exceele!
3 .
commence an orderly shutdown if:
a The volume pumped from the drywell floor drain sump in a four hour
i J '
period 1s equal to or greater than:
L4 ‘ ¢ '; ’r"'

(2) 4BO gallens greater than the previous & hour pump dosn(QW)

b. The volume (A gallons) pumped from the drywell floor drain sump at
the end of any four hour period when averaged with the previous
five O gallons 1s greater than twice the average of the previo .»

The volume pumped from the drywell equipment draia sump ia a-
eight‘hong per.cd i3 ejual TO or greater tHhas 907 =23l
4 ‘ " J o > o] ow - 5 . » » r - .
Lo « ) Cliun € DeTlOIM 4 Jdre2lit a8t .) Sauu.2
survey t 1dentity the leakage source
p [f either i1ntegrator reading has drifted from the end of one pump 1 |
!
the start { the next write 3 work request to cnrre At !

| & )6 e areluannt Fwwa Q\“ e d.nl R‘Q \6‘% \ 4

antn 8- Dean f:.l"»-(*d u-\wn\xcc'\a'uo.imi‘mp
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F. PROCEDLURE

1. Drywell equipment drain sump.

a. Pump down the drywell equipment drain sump twice a shift (approii- |
mately & hours).
b. Record drywell equipment drain sump integrator readings, 201-<(202-4)) |

on QOS 1600-S13 immediately before and after pumping the sump

¢. Transfer the sum of the pumping for the shift to the Operatioa’s
Department Weekly Summary of Daily Surveillance, QOS 005-51

d. Compare the volume pumped against the limitiog criteria. if

unacceptable, notify the Shift Engineer aud refer tg Techn “*\\

Specification 3.6.D.
2. Drywell floor drain sump.

a. Pump down LbAﬂP—cP.’fTOCDMEB) every You

I 2 ¥ som L
b. Record dr‘,”-]l- %oog .d'r.(m [ . 'R,, ator readings, 901-4(902-4), |
on QOS 1600-5S9 immediately before and after pumping the sump. 3 !

c. Close xEoFl?.Q(x‘ngH{h m}vsx.a\&) $fter puvp trips on low level. ]
a.. d. ?;Zgidn;::‘NrdfrCVA!ﬁlﬁéAﬁgh‘nmped on the "Unit Drywell -

S

e. Average the ntrs',.ﬁarzle yith the five previous recorded
gallons an. record e new culale<' 24 hour average.

4 Once a shift (approximately 8 bours) tragsfer the sum of the
pumping for the shift on Operation's Department Weekly Summi~ of

. Daily Surveillance QOS 005-S1 item 2. '
g. Compare the volume pumped per four hours against the limiting
= criteria If unacceptadble, notifyv the Shift Engineer to contact
Rad Protection to perform a4 drywell air manifald sarple sod rera-

to Technical Specification 3.6.D.

G. CHECKLISTS

- .

.;-.". - oy 57" - e . ‘s_".<_
2, PS 1600-59, Lot Uryweil Floor Drairo Sump Nata Sheet
> ]
J. QUS 1600-S513, Lnit Drive .. Equipment Drain Sump Data She

H TECKNICAL SPECIFICATION PEFLRENCES |

‘ X A ER" o8 L N RY b hontes

| Section 3.6 D

APPRC/Z% ,

'

2 2. Section & 6.1 “ il D |
adhbes 2

! =2+(final)
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Quad=Cities Station
On=Site Review No. 82-5

. Unit Two Reactor Water Clean-up Piping Repair

SUMMARY

The Unit Two Reactor Water Clean-up piping butt welds inside t e Drywell on
line 2-1202-6"-A, from the- RHRS Shutdown Cooling Suction tie-in to penetration
X=14 were UT examined by CONAM and G.E., and the data obtained were verified by
OAD. The indications found were divided into two categories; 1) isolable,
downstream of isolation valve M0-2-1201-2 and; 2) Non-isolable, upstream of

the isolation valve.

There were 8 indications discovered on the 11 buttwelds onthe isclable portion.
Seven of these eight welds had circumferential indications on the pipe side

HAZ. One weld (125-517) and an axial indication on the elbow side of the wel!d.

Of the 10butt welds on the non-isolable line, four Indicaticns were found. A

circunferential crack indication was found in the HAZ of one side of the pipe

to pipe weld 125-F6. Axial flaws were found in the elbow side of the elbow to
pipe welds 125-S9 and 125-510. Three axial crack indications were found in

the elbow side of the elbow to valve weld 125-F12.

A visual observation of the sockolet weld to bottom vesse! drain line 2-1265-2""-A
revealed this may also have a possible flaw. This weld will be PT examined to

confirm the visual observation.

The repair to the isolable portion of this line consists of replacing the
existing piping from isolation valve M0O=2-1201-2 to the containment penetration

Ot .

T ~rimin L1 " - e 1 ! H : H 2
'he original routing and pipe supports will be utilized. New piping will

consist of stainless steel type BCLAL ha'«'iﬂg the mechanical prcaer:;es cf type

. 304 stainless steel.



The repair to the non-isolable portion of line 2-1202-6'"'-A corsists of three
separate methods. The first method will install a welded sleeve around the
pipe~to-pipe weld 125-F6. This sleeve will encompass the entire Heat

Affected Zone, HAZ, of weld 125-F6, and consist of two halves welded together
'ongitudinally with a full penetration weld and a circumferential partial
penetration weld to the pipe. The axial flaws will be repaired using an automatic

welding machine to lay a pad of weld material over the indicated flaws.

Should the two inch sockolet weld require repair, a sleeve will be installed
which covers the crack. The sleeve will consist of two halves welded
longitudinally, full penetration weld to the six-inch pipe, and circumferential
partial penetration welds to the two-inch pipe. Temporary pipe restraints shall
be provided to assure the integrity of the socolet welds during the sleeve

11 -
instailiation,



The following 10 CFR 50.59 Safety Evaluation is provided for the proposed

. repair program for the non-isolable weld flaws:

The probability of an occurrence or the consequence of an accident, or
malfunction of equipment important to safety as previously evaluated
in the FSAR is not increased.

The pipe from the RHRS Shutdown Cooling tie=in to the M0=2-1201-2 valve
will remain intact and will not be cut open during this repair. 'All
welding will be performed on the external pipe surfaces, thus maintaining
primary coolant boundary integrity. To mitigate the consequences of a
highly improbable pipe leak, the following measures will be taken:

a. A pipe clamp will be available to expeditiously plug a smal! leak,
freeze plug equipment will then be utilized to isolate the line
prior to commencing further repairs.

b. The LPCI Mode of RHRS, both Core Spray subsystems, and a Condansate
Feedwater flow path with pumping capability will be operable.

c. Current Standby Diesel Generator Technical Specifications will apply.

The repair program will be performed and documented in accordance with

the Commonwealth Edison Company Quality Assurance Program as approved by
the NRC and the AIA. Detailed installation and inspection procedures will
be written and approved to execute this repair program in a manner
consistent with the highest quality of safety-related work. Quality
Control, Quality Assurance, and the ANI will provide evaluations and

hold points throughout the program. The sleeve installation, weld overlay
and sockolet sleeve are being evaluated to meet ASME Section 1!l Stress
allowables. The piping section to be repaired serves as a primary coolant
pressure boundary; however, the Reactor is in the Cold Shutdown

condition with non.al water level. Therefore, only head pressure
(approximately 23 psig) is seen at the pipe elevation. Since this piping
System does not involve an engineered safeguard system, it is not being
structurally degraded during the repair program, and the Reactor is shut-
down, no adverse safety implications are presented.

The possibility for an accident or malfunction of  different type than
any previously evaluated in the FSAR is not createc .

The repair program will utilize established materials, procedures,
welding technigues, and examination methods that have been utilized
previously. No new nor unapproved methods or materials will be used.
Ouring the next refueling outage, a permanent repair will be implemented.
Protection for personne!l involved with the repair work will be afforded

proper radiological protective practices t) assure that personnel exposures
will be ALARA,

The margin of safety, as defined in the basis for any Technical Specification
i$ not reduced.

The safety limit of maintaining Reactor water level greater than 12 inches

above TAF with the Reactor in co!d shutdown will be maintained. Redundant
water leve! instrumentation will remain operable, and routine surveillance
will continue to be performed. Secondary containment, SBGTS, Reactor Building

vent isolation capability, and all low=pressure ECCS will be operable per
Technical Specification requirements.
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RECOMMENDAT | ON

it is the conclusion of the On-Site Review Committee that the above rerair
program is technically feasible and sound. When NUTECH, the ANI, the NRC
25d Commonwealth Edison OAD, SNED, TSN, NSD-Maint., and QA oryanizatiors have
concurred with this program, the repair will be initiated. The above

Safety Evaluation is hereby approved, and it is recommended that the repair

program be carried out to completion.



| Janvary 22, 1982 ,,éﬂiifi——’”

o I mE ’)
,
Subject: Reactor Water Clean-up Line
¢ 2epair Program (ON-3402-002, Rev. 1,
’ Dated January 19, 1982
- N Kr. X.J, Kalivianakis,
e SNED has revieved the subject program ind concur with the

requiresents, However, we would ke to eaphasize that the nev pipe
should de routed fdeatical to the old pipe routing. There has been dn
analysis of the old routing which vould apply to the new piping provided
a0 dimensions are changed. This will save tiae, decause the saae
supports could be used, An as-buflt drawing should be forwarded to SNED
to confirm the new pipe routing fs the saae as the old pipe. [f you have

any questions or comaents, please contact us.

RECEIVED
S V“l ("J—-
| 0y 2282 il Stad
ROUTL: K.C. Strait
on—— _L_:-‘ Supt)
8 Ovesvomy
—_— L Pemenne
s dmanibeh /
- Approved: //%'A/

3. Abel
SXED Manager

NCS:anh
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REPAIR PROGRAN ez
OUTL
FEACTOR WATER CLEAN-UP LINE —
DD CITIES UNI? 2 —

A (Aset. Sopt)
8§ Operavom
MYT e SDiamirgres,
0 Aamin & Tech
£ Personnel
————

A. Description of Repair

This program addresses the replacesent of the 6° KPS schedule
805 Reactor Water Clean Up Line, Line No, 2-1202-6°A, Th
line will be replaced from the intsard isclation valve,

valve no, 2-1201-2, downstrean to the drywell penetration

to the insert pipe. Pup pieces at the valve and at the
penetration will be left in place to sizp!ify the replacesest,

B. Jurisdictional Concerns

1. The maintenance of nuclear power components is addressed
in Section VIII of the Illinois Boiler Safety Act,
1978, which references the ASME Boiler and Pressure
Vessel Code, Sections III and XI. In addition,
10CTRS0 dictates the use of ASME Section XI for
the repair,

e 4

2. This repair program shall be submitted to the Authorized
Buclear Inspector. In additiom, this prograa is subject
to reviev by all enforsemsent and regulatory authorities
having jurisdiction at the plant.

3. The repair shall meet the requirements of ASME Section XI,
1977 Bdition wp to and including the Summer 1978 Addenda.

€. Code of Construction

The Reactor Water Clean-Up Line downstream of the
isolation valve was designed, fabricated, examined and
tested in accordance with USAS B31.1.0-1967 and Sargent
6 Lundy Specification R-2330.

D. Code of Repair

This repair shall be performed in accordance with the
original Code of Constructicn and Design Specification
referenced in Section C, except as modified in Section P

of this prograa.

Page |
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1. The flavs are circumferential and longitadinmal *
stress corrosion cracks located in the drywell ;’
between the inboard isolation valve and the drywell.

2. The initial flaw wvas revealed by wvater leakage.
Subsequent flavs were revealed by ultrasonic testing.

3. The failure sode {s intergranular stress ¢ rrosiom
cracking. In order to prevent future occurrence
of this type of failure, lov carbon stainless steel

vill be used as replacement material, W1 '8

RECEIVED

Repair Requirements

i
i

'Oper stiony
C (Mantgnance
D Admin & Tecn
£ Peronne

1. Material

a. Dxisting:

—————
o ———
e —

ITE

(1) The existing pipe is ASIn .12 TP 304,
(2) The existing fittings are ASTM A403, Gr. WPIUM,

b. KRevw material shall meet the requirements of USAS
331.1,0-1967 and shall be as follows:

(1) pipe: ASME SA-312 TP 304L vith physical
properties meeting the requirements of
? 304, ’

(2) fittings: ASME SA-403, Gr. WPJO04 with
carbon content limited to 0,035V maximm,

2. Fabricatiom

a. All wlding shall be perforned in accorfimce vith
procedure specifications wiich-Riye been

wldm
qualified in accordance with ASME s.cﬁ
; o

b. All veldars shall be qualified in actoxdings with
ASME Secticn IX. e

“.;-Jl' "
c. The repair is exezpt from postweld b

3y '*.""'.‘.y
1. Testing gg : Rt 4ol

A systas prpssure test shall be e 1 &
vith Artiefh THA-5000 of ASHR Section SY"
shall be pyrforzed at 1.10 times the oBE

pressure Jt. B e

-
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4. BOncestructlive kxazination

8. Al welds ghall be visually exanined, liquid
penetrant exazined and radiographically examined
in accordance vith Commonvealth Edison Special
Process Procedures,

b. All welds shall be ultrasonically exaamined to
establish a pev preservice record,

RECE

5. Code Stamping lvsr

W g2 |
Code stamping of the replacement is not required ad, . ; :

shall not be performed.

A (Agat Supn) !

— LI L]

€ _Mamengnce)

: — L TR

Quality Assurance —
All work shall be perforzed in accordance wit: b T

Mechanical Incorporated Quality Assurance Prog.am as e
it interfaces vith Commonwealth Edison's Quality Assurance
Prograa.

Records

1. Code Data Report

An ASME Section XI NIS-1 Form shall be prepared and
shall be signed by the Authorized Nuclear lnspector,

2. Documentation

Permanent records to be maintained by Quad Cities Station
are:

a. Certified Material Test Reports for all material.

b. Welding Procedure Specifications and Qualification
Records.

c. Welder Qualification Records
d. Rondestructive Examination Reports

e. Rondestructive Examination Procedures and
Personnel Qualifications

f. Completed Statjon Traveler
g. Repair Progras
h. As-built Dravings of sketches of the repair

{. Code Data Report for the repair
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—_— REPAIR PROGRAM
— —— NON~-ISOLATABLE PORTION OF
— REACTOR WATER CLEAN-UP LINE

QUAD-CITIES UNIT 2

Dest¥iWlron o7 Repair

This program addresses the repair cf the 6" NPS schedule 80S Reactor Water
Clean Up Line, Line No. 2-1202-6"A. Thesa repairs are located between the
tie-in to the 20" recirculation line and the inboard i{solation valve
(2-1201-2).

Jurisdictional Concerns

l. The maintenance of nuclear power components {s addressed in Section
VIII of the Illinois Boiler Safety Act, Vessel Code, Sections III and

XI. In addition, !0CFRS0 dictates the use of ASME Section %I for the
repairs,

2. This repair program shall be submitted to the Authorized Nuclear
Inspeztor. In addition, this program is subject to review by all

enforcement and regulatory authorities having jurisdiction at the
plant,

3. The repair shall meet the requirements of ASME Section IX, 1977 Edition
up to and including the Summer 1978 Addenda.

Code of Construction

The Reactor Water Clean-Up Line from the reactor vessel to the isolation
valve was designed, fabricated, examined and tested in accordance with the
1965 Edition of ASME Section I with the Winter 1966 Addenda and Sargent &
lundy Specification R-2330,

Code of Repair

This repair shall be performed in accordance with the original Code of

Construction and Design Specification referenced in Section C, except as
modified in Section F of this program,

Flaw Description and Failure Mode Evaluation

I, The flaws are circumferential and logitudinal stress corrosion cracks

located in the drywvell between the inboard isolation valve and the
reactor,

. The flavs were revealed by ultrasonic examination.




3. The failure mode is intergranular stress corrosion cracking. In order

to preveant future occurrence of this type of failure, low carbon
. stainless steel and stainless steel weld metal will be used as repaiz
material,

F. Repair Requirements

l., Material
a, Existing:
(1) The existing pipe is ASTM A312 TP 304,
(2) The existing fittings are ASTM A403, Gr. WP304.
b. New material shall meet the following:

(1) Pipe: ASME SA-312 Tp 304L with physical properties meeting
the requirements of TP 304,

(2) Plate: ASME SA-240 Type 304L with physical properties meeting

the requirements of TP 304, Rolled plate shall be solution
annealed,

(3) Qelding material: Type J08lLstainless steel.

(4) Bar stock: Type 304Lstainless steel.

"o
.

Fabrication
a. All velding shall be performed in accordance with welding

procedure specifications which have been qualified in
accordance with ASME Section L.

b. All velders shall be qualified in accordance with ASME
Section IX,

c. The repair is exezpt from poatweld heat treatment.
J. Testing
An initial rcervice leak test shall be performad.
4. Nondestructive Examination
a. All full penetration butt welds shall de visually examined, liquid
penetrant examined and ultrasonically examined in accordance with

Commonwealth Edison Special Process Procedure:.

b, All other welds shall be visually and liquid penetrant examined {(n
. accordance with Commonwealth Ediscn Special Process Procedures.




5. Code Stmping

Code stamping of the repair is not required and shall not be performed,

Quality Assurance

All vork shall be perfomed in accordance with the Mechanical Incorporated
Quality Assurance Program as it interfaces with Conmonwealth Edison's

Quality Assurance Program.
Records
l. Code Data Repors:

An ASME Section XI NIS-l Fomm shall be prepared and shall be signed by
the Authorized Nuclear Inspector,

2. Documentation
Pemanent recovds to be maintained by Quad-Cities Station are:
a, Certified Material Test Reports for all material.
b, Welding Procedure Specificaticas and Qualification Records.
c. Welder Qualification Records.
d. Nondestructive Examination Reports.
e, Nondestructive Examination Procedures and Personnel Qualifications,
f. Completed Station Traveler.
8. Repair Progrem,
h. As-built dravings of sketeches of the repair.

{. Code Data Report for the repatr.
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REACTOR WATER CLEANUP SYSTEM
REPAIR DESCRIPTION

Findings

l.

2.

3.

10,

The initial leak was noted {n weld S-14 (ref, drwg. ISI-119),

UT exam of all 6" RWCU butt velds between the 20" shutdown cooling

suction header to the cutboard isolation valve {(outside contaimment)
wvas performed.

Within contaimeent 2 of 1] butt welds downstream of the inboard
i{solation valve had UT reflectors indicative of cracks.

Seven of these © welds had circumferential indications on the pipe
eide HAZ, One weld (F17) had an axial indication on the elbow side
of the weld,

No indications were found in welds outside contaimment.

The i{solable portion of the RWCU line within containment will be

replaced with Type 304L stainless steel having .035 max. carbon and
meeting the mechanical requirementa <f regular Type 304,

The non-isolable side has 10 butt welds., The ultrasonic examination
found indications in & of the wvelds.

A circumferential crack indication approximately 952 through wall

and 1=1/2" 1in length vas found {n the HAZ of one side of the pipe to
pipe weld (dentified F6,

Longitudinal crack indications were formed in the elbow side cf the
elbov to pipe welds designated S9 and S10. These indications wvere
epproxmietely 3/4" long and 502 of wall,

Three longitudinal crack indications were found in the elbow side of
the elbov to valve weld F12, These indications were approximately
3/4" long and S0 to 952 of wall,

A suspected leak was noted at a 2" branch line to sockolet weld.
The sockolet to 6" line weld {s designated FlA,

Weld P5 had been examined under the ISI program during the recent
refueling outage and again at this time. The wveld was found to be
acceptadble,

Repair

The pipe to pipe joint F6 containing the circumferential crack {ndication
vill be repaired using a sleeve as shown {n Figure 1. The sleeve vill

provide an independent pressure boundary around and o elther side of the
existing veld F6. Partial penetraticn welds as shown (n Fig, NB=4244(d)2

-l-
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of ASME Section ITI will be used for the circumferential welds of the

pipe sleeve. The final sleeve dimensions and attachment veld size vill

be determined by stress analysis, The sleeve material will be Type 304L
stainless steel with 0,035 max carbon and having mechanical properties of
Type 304, The sleeve provides pressure boundary integrity for mechanically
separated 6" pipe sections,

The lcugitudinal crack indications in the elbo.s at Joints S9, S10, and
F17 will be repaired by depositing veld metal 260° around and to either
side of the existing velds (Piguve 2). The weld deposited bands will be
approximately 6" long and 1/2" thick although final dimensions will be
determined by stress analysis, The bands will provide pressure boundaries
independent of the of the underlying original weld joints,

The suspected leak in th: 2" gide of the sockolet will be repaired vith a
sleeve as shown in Figure 3. This sleeve similar to & standard type
sockolet will provide az i{ndependent pressure boundary around the entire
existirg sockolet Yy attaching tec the 6" RWCU line and to the 2" drain
line ¢bove the scckolet,

The repairs to the non isolable portion of the RWCU line are temporary

and the line will be repliced at the next refueling outage planne’ for
the spring of 1983,

iTechnical Evaluations

The crack indications {n all instances 2re sssuzed to be intergranular
stress <orrosion cracking (ICSCC). The sleeve repairs are straight

Zorvsrd in establishing an indeperdent pressure boundary around the welds
with (ndications. IGSCC s associste’ with the weld heat affectsd zones
(HAZ) of Type 304 stainless steel, The existing crack {ndications may
propagate in the heat affected zones and become through wall; however,

the conditions for 1GSCC only exist {n the HAZ vhere sensitization has
occurred due to the heat of velding and residual stresses due to wvelding
ire relatively high, The sleeve designs can accamodate complete separation
of the existing velds. The type JC4L sleeve material {s highly resistant

to IGSCC in the welded condition and is listed &8 an acceptable material
fin NUREG 0313 Rev, 1.

tha weld deposited bands over the longitudinal crack i{ndications are
simllar to sleeves and provide independent pressure boundariss around the
existing velds. Longitudinal IGSCC eracks should not propagate
significantly beyond the RAZ due to the absence of sensitization and the
reduced veld residual stresses. The lengths of the longitudinal crack
indications {n the WCU line are similar to those found {n the
investigation of the Quad~Cities Unit 2 core eoray piping. The shrinkage
of the vel! metal during deposition of the bands s expected to produce
compressive circumferential stresses in the underlying base and weld
oetal, Compressive residual streises should mitigate propagation of the
existing {ndications. Weld metal %as proven to be highly resistant to
propagaticn nf ICSCC. Therefore even {f the existing crack indications

should propagate through wall, they would be arrested by the weld metal
bands,
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January 25, 1982

Quad Cities Offsite Review 82-3
Subject: Unit Two Reactor Water Clean-up
System Piping Repair

Background and Discussions

On Thursday, January 14, 1982 Quad Cities Unit 2
experienced a B Recirculation Pump MG set trip resulting from
improper exciter brush seating reducing reactor power to approxi-
mately 502. After repair of brushes and subsequent pump restart,
a low oil levei alarm was received on the lower motor bearing
necessitating a drywell entry for inspection. During the
inspection, leakage was detected from a clean-up system 6" line

weld located at an elbow downstream of the inboard M.0. isolation
valve.

Prior to the Recirculation MG set trip an upward trend
hac¢ been detected on the drywell floor drain sump input indicating
some additional unidentified leakage over normal. The unit was

immediately shutdown for a determination of the extent of the
leakage and repair.

On Sunday, January 24, 1982 three Nuclear Safety
personnel attended a briefing meeting at the station to review
the safety significance of the proposed repair.

During the station briefing and subsequent telecons,
the repair program was determined to be adequate based on tae
technical expertise involved and in conformance with the ASME
Code methods allowed for repair. The station onsite review

lists those Company personnel involved in the development of the
repair program.

Conclusion
Offsite Review concurs with the program presented in

Quad Cities OnSitev Review B82-05 for the Unit 2 reactor water
clean-up system pipe repair.

Offsite Review believes that the present leak detection
methods are adequate for detecting future pipe cracks and
recommends that because the pipe configuration of Unit 1 is the
same as Unit 2, Offsite Review recommends a visual inspection
ot Unit 1 clean-up system at pressure during the next outage,
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E. Budzichowski a,b,c,h E. Budzichowski
J. §. Kolianowski a,b,c Senior Participant

Supervisor of Ofisite Review
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Administrative Procedure for Unit Two Reactor Water Llean-up
. Pipe Repair Upstream of M0-2-1201-2

A, Purpose

The purpose of this procedure is to outline the method to provide
administrative instructions, procedures, and guidelines to assure that
the repair of the non-isoclable section of the Unit Two Reactor Water
Clean-up Pipe is carried out in a manner that will assure the safety of
the Reactor and plant personnel,

8. References
I. Quad-Cities Station On-Site Review B82-05, including 10 CFR 50.59

Safew Evaluation,

~o

Repair Program COM-3402-003, Revision 0, dated January 20, 1982
including repair description

3. Work Request Package Q1724L, with associated travelers, procedures,
and supporting documentation.

. Quad-Cities Station ”ﬁera'iﬂg Surveillance Procedures Q0S 005-2
Normal Control Room Inspection) and QO0S 205-S! (Weekl, Surmmary of
. Daily Surveillance)
monwealth Edizon Company Quality Assurance Manual.
{ Abnormal Operating Procedures QGA-1 {Large Line Break Inside
Containment) and QGA-2 (Small Leak Inside Containment). and QGA- 18

(Loss of Feedwater)

Operating Procedures QOP 10

o

0-5 and 1000-12.

Prerequisites

AU /‘J".‘"»’”’OVED

Frior to 1nitiating the repair programs and rocedurese- valoﬂec RY

i
N = 13 R pE I 1"
«

Site Review B2-05 and Work Reguest Pack Qi 728LL1the follobmy

prerequisites must be satisfied
™ ) 3\

a an Operating Engineer shall be on=-sitéd a2t Fime? dur ";'z !

the repair progra

OT LID AFTER
N VVALID A
The L# Mo A o f RHRS <ha be operab



Both Core Spray subsystems shall be operable at all times,
including the Core Spray pumps and valves constituring the

n

injection paths being in their normal configuration

3 Both the 1/2 J 2 Diesel Generators shali be operable.
Technical Specification 3.9.£.2 (Diesel Generator preventative
maintenance for one and one-half hours) may be applied durinc
this clean~up pipe repair periogd

= A Condensate-Feedwater System flow path shall be available,
with pumping capability.

f Suppression Puol water level within Technical Specifi:ation
limits (between =2 inches and +2 inches).

) (ontaminated Condensate Storage Tanks at sufficient levels
to provide backup water to Suppression Pool for Core Spray

and LPCI.

Secondary tainment shall be in effect with both SBGT Systems
perable and the capability for Reactor Building Ventilation v
1S 3t ) i t“"'!‘f' 1 e i .
Reactor water temperature being properly controlled utilizing
the intermittent operation of the Shutdown Cooling Mode of RHRS -~
in accordance with QOP 1000-§. ot lﬂ%kuﬁ;&zLMJ.

J U
Reactor water leve! shall be y5e monitored at all times
juring this repair program from a Control R eactor water
Leve! instrumentation Normal Control Room imspection procedu
105 006-2, shal jovern this item, ang procedure Q0S5 008-%S 3+
be used to document the normal routine leve) trument checs

Mol s Xa e v d j’lvu—“ 420" ;*AC"




0.

or to sta'tnng wcl

Clamps for 6 inch 1D pipe and freeze-seal equipment available.
Clamp assembly installed to restrain 2 inch bottom vessel drain
pipe to the & inch clean-up lines. Clamp available that wil!
cover up the & inch pipe sleeve assembly and weld F-6. Varic.-
other clamp and seal duvices (straps, rubber, Devcon, etc.)
should be available as contingencies.

The Master Electrician or Electrical Foreman will inspect the
set-up, installation, and arrangement of all welding machines.
The Operating Engineer will verify that the electrical load from
the machines is compatible with present bus loads.

Communications will be established between the Control Room and
the Drywell. Normal communications will be maintained using
radios or the P.A. System. Backup communications are provided
by the dial phones in the Drywell, and adjacent to the desk out-
side the Drywell,

Radiation surveys and air samples taken to assure proper radiation
exposure planning and management to keep doses ALARA. Shielding
should be installed so that exposures are optimized and kept as
low as possible.

The Shift Engineer shall be notified just prior to the initiation
of welding,

Freeze-sea! jacke's in place for 6 inch pipe weld repairs. in
addition, prior to initiating weld overlay repairs, a freeze plug

shall be established Smmtineboes %WWM“
S, P lﬁlh&4}4J'04h:1‘ 02 ¢‘<:tx;]¥hLl ann X :[R4uuli¢a_

g on {he non-isolable section of clean-up

d
stem piping inside the Drywell, a detailed training session shall
held, and JG;u\Cﬁte

as per Attachments 1A, I8, and IC

Job Supervisory and Damage Control personnel shall be instructed
on the condition of the Reactor, the level of water in the
Reactor, the piping configuration with respect to the Reactor,
and the implications of a leak in the systen

Job Supervisory and Damage Control personnel shall be instructed
in the organization outline and malfunction procedure given
in Attachment 2.

Damage Control Supervisors shall be instructed on the use of the
freeze~seal equipment.
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d. Supervisory,personnel shall be instructed in the use of the
pipe clamp devices.

THE ABOUE PRECEGUISITES ARE DOCLOWMEBWTEP oW
ATTACHWMENRT 3 BY THE OFERATING EVGER,

D. Precautions

™
—
)

Monitor Reactor vater level throughout the repair period.

All personnel in the area of the repair will wear the proper protective
clothing and respiratory equipment, as prescribed by Radiation
Protection. The RCT on duty at the Drywel! has responsibility to

ensure radiation exposures are proper!y documented. The ALARA
Coordinator shal! evaluate the shielding effectiveness throughout the
repair program, bas2d on dose received and work conditions. Periodic

air samples and area surveys shall be taken. Exposure approvals shall ba
i compl iance with QRP 100-1, Radiation Control Standards.

Strict enforcement of and adherence to the Qut-0f-Service procedure
involving the Unit Two Clean-up System is necessary.

mitations and Actions

r~o

,‘. Pr

If during the repair, a critical step is in progress at shift change
of the repair personne!l, the critical path operation shall be
completed prior to the shift change.

A shift log shall be maintained by a cognizant CECo supervisor at the

Orywell. Significant items should be logged, including time,
description, and any necessary corrective or supplementary actions
taken, Status of the repair should be understood by all supervisory

personnel.
>urveillance on plant systems and components in accordance with the

Technical Specifications is permissible upon concurrence with the
g Engineer.

M p3an (P oCou Bpany o D6 o SBETS Traun
.A*:;;:z:ii::'*;A~xu\ ufhr\nﬁnuaukb TULllx LCO.
. fradumatan How rsaimy SaprraTive
0souns owrsalalulifn of LPCT omd mWVFD

T-.- \[l_/ )Y
Perform the repair program in accordance wi Lehl J_ ackaqc S

\ 0ipe leak caused by the welding aroc Ip %;ygr, unlikglv. ! Jowever,
to mitigate the cinsequences of a leak 'sAdS] tt occur on the 6 inc¢h
ine, a pipe clamp is availabie to be l“Stalleu on the line adjacent

to the location of the weld deposit areas. = : o -
A ! st y Nb I th “PC?\Q X ‘“ [ ER
ieak, the fo! |Qw|nq

is to be performed




a. Fs quickly as possible, remove the welding apparatus from the
area.

b. Install the clamp over the leak and tighten down on the bolts
sufficiently to slow down and stop the leak. The water in the
pipe will be at approximately 23 psig pressure (with 30 inches
Reactor water level indicated).

c. Initiate malfunction procedure as per Attachment 2.

d. Using freeze-seal equipment, install freeze plug in line
upstream of the leak using approved procedure.

e. After leakage has stopped, remove clamp and continue with repair.

NOTE

Water ieakage of a minor quantity will flow to the Drywell
floor drain sump. Routine pumping of the sump will keep it
from overflowing. There will be no likely response on the
Reactor water level instrumentation for a smal! leak.
T~ ratigate the conseguences of a leak from the 2 inch bottom vessc!
drain line where it ties into the 6 inch clean-up line, the
following is to be performed:

) As quickly as possible, remove the welding apparatus from the
arcy

b Tighten down on straps to bring 2 inch pipe into the sochkolet.
This should reduce the leakage.

¢ Initiate malfunction procedure as per Attachment 2,
d. Steps will be taken to stop the leak.

Should a highly unlikely catastrophic failure occur that causes
significant leakage that cannot be stopped, perform the ‘allowing

a. Initiate malfunctior procedure &s per Attacheent 2. Isalate the
Reactor Building Vent System and STAPT an S6GTS train,

b Using the Condensate=Feedwater System, add w~ater to the Reaglor

vesse!l as fol lows
| STARY, or ver:it running a Condensate-Condensate Sooster
B. s
¢
= erify Feeduwater Heater isolation valves are JPEN,
(3) OPEN a Fecdwater isolatiorn value, cither “0-2-3208A or
M0-2-320688.




b. LT »
must

Use low flow Feedwater Regulator A0-2-643 to control
Reactor vessel level.

Avoid water level drop to Group !l Isolation/Reactor scram
level (+B inches) or ECCS initiation leve! (=59 inches).

Pump water from the Suppression Pocl to the Condenser
Hotwell using procedure QOP 1000-12.

Condensate-Feedwater malfunction occurs, Core Spray or LPCI
be used to fill the vessel. Refer to QGA-18.

Core Spray:
(a) START either 2A or 2B Core Spray Pump.

(b) OPEN injection valve M0O-2-1402-25A/B to admit water to
the vessel.

{c) Core Spray injection valves cannot be throttled; there-
fore, to stop flow, the pump must be shut off and then
re-started to add water to the vessel again.

(d) Initiate redundant Core Spray Loop, if necessary, using
above steps.

LPCI

{a) On loop that is not being used for shutdown cooling,
START an RHRS pump and OPEN injection valve M0-2-100!-
29A/8,

(b) Throttle flow using valve MO-2-1001-28A/B to maintain
desired water level. START the other RHR pump in that
loop if more flow is needed.

(c) Initiate additional flow capacity by terminating shut-
down cooling and starting up the, Fedwndant “KETDCUOH
loop /_\ . 4

:
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Training Documentation, 1 e 3
Organization Qut!line F\

ification References ALD AFTER
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Reactor Water Clean-up Pipe Repair

. - -
| have received training on the condition of the Reactor, Reactor water
1 ] 1 o - D ’ — ~ . il o ~r + "
level, Clean-up Piping configuration, and plications of system leakage.
E
ClruATIIDE nawe T ar =
SIGNATURE DAIL TIME
y | have bee nstructed in the izational outline and malfunction
pr egure
T I rMMAS e S G AAYLE m——— R Rl T —
> | GNATUKRE UATE I ML
3 | have been instructed in the use of the pipe clamp devices
c R U TR I T T ——— rAYC - - -
)l‘,” RE ",HT: I | ME
. ] | have instructed welders and fitters on the significance of the job and
» P Ne 4 y leak {eye o
N T | ME
INSTRUCTOR DATE TIME
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ATTACHMENT 18 d
" Ra i - { 4
CECo Damage Control Supervisory Personnel Training
for
Non-lsolable Unit Two
Reactor Water Clean-up Pipe Repair

| have received training on the condition of the Reacter, Reactor water
level, Clean-up Piping configuration, and implications of system leakage.

SIGNATURE DATE TIME

| have been instructed in the organizational outline and malfunction
procedure.

SIGNATURE DATE TIME

| have been instructed in the use of the pipe clamp devices.

SIGNATURE DATE TIME

| have been instructed on the use of freeze-sea! equipment.

SIGNATURE DATE TIME

TNSTRUCTOR AFPPRAVED
TEME: "3A9Y

PROUCE UL Y634
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Unit Two Reactor Water Clean-up
System Repair = Non-lsclable Portion
Organization Qut!line
9 i
uirement/Shif
gineer | SRO
¢ | Supervisor
rol at least one supervisor & | mechanic shall be at the
Drywell = 2 supervisors and 2 mechanics
paenc i bad ! RCY
Authorized Nuclear Inspector
N :' p ’ nne
CE b and CECo Q.A
we | 5, Pipe Fitters as necessary
tion Procedure
¢t should occur, the Damage Control Team should be promptly
For a small leak, these personne! should enter the Drywell in
if necessary) and administer the installation of the pipe clamp.
then proceed to insta.! ‘he freeze-seal on the pipe if it is not
already The RCT should dre s-up and enter the Drywell tc
eak fr a personnel contamiration and exposure viewpoint The
nouid De tified f the praoblem, who will notify the Shift
he t ' isor should ass st the Damage Control Team, and
¢ ¢ further assistance For a large leak, the Damage Contro
) the RCT sho } enter the Jrywe rubber gear 10 assess
Por P Id be evacuated from the Dryaell in this case
s Ot b { y t ! ec to R -)‘,',‘ ;{':‘ tor waler evel
The 1gqe Contr S per SOrs 3angd Tea' will determine the
ent and manpower necessary to stop the leak. They will then
p /i ) ter ite the leak The Job Supervisor 4 age
er - ha be trained 1;611‘;:TJ~:s}\wf‘g:[:la'c
be trained on the \fredzedscal e ‘




Operating Engineer Checklist
for Procedure Prereguisites
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DAMAGE CONTROL LOCKER INVENTORY

Skinner Pipe Clamps

Rockwell Full Circle=3 Bolt Clamp
Rockwell Elbow Clamp-1 Bolt

8' Dresser Full Circle Clamp

12" Dresser Full Circle Clamp
Band=-It Bander

2'" to 6' Adjustable Restraint
Sleeve Clamp=(weld 125-F6 with Sleeve)
1/4" Band Clamps

| ft. Wide Rubber Gasket Material
174" Thick Gum Rubber

Presstite Permagum-Plastic Duct Seal

Miscel laneous Hand Tools

(2)»
(3)
(3)

2 Dozen

| Roll

4 Sheets

2 Packages

& Rolls
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" FREEZE SEAL PROCEDURE hugust 1373

‘ USING JACKETS

A. PURPOSE

The purpose of this grocedure Is to outline the methud to frecze seul o
pipe using Jackets and liquid nitrogen (LN)).

FOR REFERENCE ONLY

3. REFEREMNCES

1. None.

*. PREREQUISITES

1. Before freeze scaling a pipe, the normal operating pressure and to-neras
ture of the system should be ruduced as low as possible in accordance
with the approved cocoldown precedure. The pressure of the syste
should be reduced to atmospheric and the pipe coslad o ambient to jpwras
ture. When it Is impractical to attain atmospheric pressure an<
ambient temperature, the following maximum conditions shall prevail:

a. Ambient Temperature = 1109F,
b. System Water Temperature = 200°F,
. ¢. Maximum Jifferential prescure acreoss freeze :luy:

! (1) Stainless Stecl = 200 psi.

(2) Cacbon and Low Alloy steel = 0 psi.

i (Pressure may be highear with Maintenadac. &njinuer oo

|

i 2. Material and cuompenents needed to freeze seal piow:
a. Adequate supply of liquid nitrogen (LN32).
b. Freeze chambers of proper size.
c. Heat transfer cement (Dcw.Clorning 340 heat sink compound) o

(Thermon) .
d. 3/8" coppur tubing with rubber refrigeraticn insulation and fittings,
e. Thermoneters with remate bulbs (two or more).
b. lasulativn to provide minimum two inches on chamder.
g. Duct tapv. APPROVEDC
@
h. Tools/supplics pursuant to individual seal. SEP Y 173
. Q.C.C.C R
o — O S RPN N U T I W T S L s o D ) e g S e

N ——— - — e .



| FOR REFERENCE ONLY | ...

. D. PRECUATIONS
1. A man should be assioned to con:rol each frecze. Me thauld hav

other duties.

2. The same man may control two friczes If they arc in close proxinily
and he has no other duties.

3. The man assigned 3 freeze rust not lcave his post. The foreman is
responsible to provide 3 relief when required.

4. Precautions should be taken to protect both pers-nel and materiai in

the event that the fce pluyg should be blown out of tiw nipe, ¢.0. &

fresze arca should be located o that 3 pipe clbu.s or bend lies brtuoen

the freeze arca and the locatiun where the pipe will be cut.

e

estrov human tissue.
§ the body. Yeur
> ,

L
otuctive clotining.

$. use of Its low temperature, liquid N2 can ¢
Precautions must be taken Lo couver exposed parts
insulated (non-porous) gloves, a face shield and

.

6. The work arca must be adequately ventilated to inzure an oxygen

~a

content of at least 1C% by voluae,

c

v

E. LIHITATICHS AMD ACTIONS

‘ 1. When two ice plugs are to be uicd to Isclate a siagle pine sel icn,
they must be located grzater than 310 pipe-diaretzrs cnart.

2. N9 freeze seal shall be applied less than 20 pipe-diameters frem
closed valve or cther compenent that blocks the flow ~F expansa

water as the ice plug torms,

3. The freeze arca must not incluce any fittings.

5. The lce plug must be complezely meltead before the pize 15 restored &
service. If it is net aliowed to melt completely, prassyre mav Lo .o
up in the pipe, or the lce plug may damage a ccmuanent insidy the o
if it breaks loose.

6. Freeze sealing carbon and low alloy steel. To insure 2gainst brittle
fracture when freezing water in carbon and low alloy steel pipe, the

fol lowing musi be ovserved:

The pressure in tne pipe =it te reduced to =cro bLafore atiecsting

a fresze scal.

b. The lowest temperature to which the material can be subjecied s

. -40°F.
" APPPOVES

S S D o e B - W I .



Frevision |
c. The plpe must be adequately supperted (temporary pipe supp~-
be used to supplement permanent pipe hangers), and must not
‘ subjected to any shock or impact forces.

” i ]

o re
g

f. PHOCEDURE

t1. Filling LN, tottlcs from main storage tank:
§ +9

a. MNotify Shift Engineer prior to filling.

b. The following safety precautions must be observed:
(1) Do nut inhale gas vapors.

(2) Personnel must wear gloves and entire arm must be covered.
(Liquid is at =3209F; will boil at «280°F.)

c. Check level of main tank. 1f below 50" H,0, check with Main-
tenance Fngineer before filling any bottles.

NOTE

- ———

Ltevel will drop approxinately 2" H20 for each 1£€92
biter (W2 gallen) bottle filled.

d. Mook up Lottle to fill connection. (lInspect bottle for damage).

I0TE

[}

Mafn tent supply is at 120 = 140F; bottle relicf

is set at

e. Open vent on bottle to vent ¢AS. (Stay clear of vent and r:li=f
valve.)

f. Open fill valve on bottie () turn), then slow!y cracv o
tank valve, (1/4 = 1/2 turn).

g. Slowly fuad nitrogen through bottle to cool it down.

h. Fill slowly until level indicator shows full. Fill slow enoush <o
that reliaf does not open, (Keep bottle pressure between 15 - 20
pounds) .

NOTE
Nommal wperating pressurce for these bottles is '72
psig, whicih is above main storage tank pressure of
180 psi, so there is little danger of bottle APPROVE
bursting vven if the 22 psig relief lifts,

@ S SEP 1 - 1373

Q.C.0.8.R
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o . QMP 209-E
' Pevisicn 1

i. Clasc till valve on main tank, then close valve on bott'ec ard
. quickly discennect fill hose, making sure %O de=preozsurize ling

throuy! ancctor before remeving.

j. Close vt on bottle.

h.  Securc v.quipment. ‘““mmmﬁ““\x

2. lustallativn of Freeze Chambers
HORI7OTAL VERTICAL
—
T=Mp BULB I
Lo NHPHT e 5 j/

ple . - -

; ) ' % s 1
. | — /'I )] L
: P M /\

L.— e - 1 4

|

|

l

ﬁ
Gt
X
.

Q

I

MOTES

5. Heat Tron. tel cunseund is applied to cover 1.3, of the ghart st
halves bofore installution on pipe.

b, Chautor bo.lves are secured on pipe with exhausts at highayt s3int
using bune clamps, tand=its, or cloth reirforced tape.

¢. Temperature bulbts are located 375" to 1" frea the chamter.

a. Chambers are Insulated with 2 layers of spun fiberglass and
extends ot least 6 inches beyend the chamber.

e. LMa piping arrangement from bottle to chamber should bde as follows:

APPROVED
SEP 1 /1978
& 4 Q.C.0.8.R.
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. =1 o~? 8C0-8
\ Rﬂmmct ONLY Fevision 1
Rk o TR
A > . foxe’ reE
' PC il 4 - -
.\‘) N .
Loarrie
INECITANT
a. Each side of the chamber must have its own throttling valve.
' b. The Lh, Lottle nanifold dr uptional, If one Is nmot wisd, the
supply Do nay Lo coanegtnd directly to a Lty dottle at zoiat A,
c Copnect line te a LILUID valve on bettle.
d. Frovide tuf wdditione! waliust capability if ares 1% not 't
ventilate Jd.
3. LN, Freeze l.structions
-
a. Estabtlichiong a frocle scal.
(1) Opun all valves in supply line to allow maximum flow 20 eyl
chumbers.
(2) Adjust the throttling valve for one side of the chavber to
equalize the splashing and overflow betwesn the two chamherse,
Trcep one of the throttle valves open full at all times.)
Us.» the root valve to control splashing/overflow from Bot
chachers sirmultanecusiy.
(3) wWnoo bath tenparutyres are less than -100?, shut the roo*
valye A treeic i% now established.
& APPROVED
.5.

SEP 141973
Q.C. 0.5 R.




: b - .QuP 800-8
8 Revision 1

b. Maintalning o frocze seal.

(1) When the highest temperature reaches -10°F, open the rcol
valve unti) both charters are overflowing with LHN2 or vatll
the lowest temperaturce Is not lower than =409F, then shut the
rout valve.

%0TE

00 NOT AfTLrrT 10 “IHRGTTLE" THE LN2 TO RAINTIU A
TEMPERATU AL .

G. CHECKLISTS
I. Freeze Scal Data Sheet QNP £00-84.
2. Table For Frecze Scals QuP 800-TI.
3. Freeze Seal Log Qi $09-55.

M. TECHHICAL SPECIFICATION REFERENCFS

1. None.

APPROVED
SEP 1 % 1978
Q.C.O.S. R
-6=(final)
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FREEZE SZAL CATA SHEET

PLALIING

Q4P 800-%4
Revision 1
August 1973

This section must be completed before seal application for each frecze

location,

Location 9.
Pips Spool Lo,

: p
torr. Size inchns)

—— ——
. — | — v —

4 ‘.{;' i e ——
L A ' + b __.___]__ l
Le n ‘ : -
I | l :
"'\ or r - v ‘ - b |
e e e
| I !
Sei - r |
Pip: S=onl In tiqna An plirercacs
[} viswl! g vsu OF LS AT
r——-————- o —1
ey
5:24%UTK 1 i
l_J i
| Perrrin: Teos (L ofare & After: ‘
(Ree'd for Clee 1) f\tﬂ&.QMXYY
(Attuch all resulis) f“R“E‘ERL
[:] MHaintain frecae ‘
] Thauw and re-freeze
Total Lty reguirements (ca'culate)
r—; Hawe arraniemsnils Car chince ared an? Raliation Protactlic CeLgrangs
Details of INTERIM OR BACHUP 1SOLATION

APPROVEDR
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1.

V.

QMP £00-54
. - . Revision 1

thamber lrstallation (to be completed by foreman). Inftlal when complete.

) INITIAL COMPLETION
Lu:ation 19, 1 2 3 i &

Pipe Spoo’ Inspection Cemplete

Temp. bulb location verified

Y — R—

-

Installed & insulated per Dwg. A

LNy supply & erhaust inspectcd

Indicate quantity of Ly on hand :

Vertal approve’ to stert fresze{s) obtained frow shift Eaglnsar.

Foruian Date tim2

Eotabileh z=d malntein fre .2 per Instruciiens. -
1. Naint.in tesserzzure log fer wvech locziton (ctzach).

2. OStala verval a=sraval {ram Shift Englinesr to cpen systiem,

Foremzn Datn =1 Tire

NOTE: . Keep Shife Er

’ : ‘nlo'l’.‘. (o 1] “..;Lullas'”'-- O' lc 'ch. o‘ buc... ?
' ‘a. . MR
SO 'tO’\. tk-

rae
ting and re-freezing cperatiens.

When work is ce=plete, disasscmhle frecze cha=ibers. Initial vhan comnlale,

INITIAL COMPLETION
B D L

Location ho. 1

Pipe spoo! clecaned®

|
Pise spoo! inspecticn complete ' |

‘nsulation re-installed

Piping relcased for service |

Freeze equlp. returned to locker u : UNLY

IMPORTANT

Use only aperoved cleaning solverts to clesn s:alnless sctexl piping.
(Denatured Alcohel, Acctone and Sovasol £5 are approved for such use.)

Work completed Ly: . Date
Mechanic(s) Forcinan

APPRCVED

.2-(flnolj StP14 19N



/ P® 800-T1
®

Revision 2
'f TABLE FOR FREEZZE SCEALS September 1978

»
Minimun time and refrigerant required for making freeze seals in horlizontal
or vertical stainless steel pipe.

Pipe Min, Jacket
Slze Length Min. Ny Min, Time
(1neh) (Inch)#* (Lbs.) (Min.)
1/2 - b 6
| 5 5 10
1-1/2 6 10 30
2 7 20 L0
3 9 &0 50
L) n 70 60
¢ RPFROMWED "

* Jacket Length is the diftahce’betraen 1Ay 1de hdges of the masking tapes
or shop fabricated contaiher: " N J'P\’—“‘ \

PRCCIOURE 1632 =
. NOTES: (1) " Freeze-sealing temperature and
time allowances vary with the

NOPUALID AT

(2) Time réduirdabitslare for tempera-
tures (water, pipe and area) of
70°F. A longer time will be Sequired

W~ whin any of these tMls
sbove J0°F,

(3) HMinimum smounts of Ny are for making

the seal; aoount does not Include
maintalining the seal.

(k) Times are based on no flow through
the freeze seal.

"PPROVED
SEP 1 4 1978
Q.Co.8 R

1=(finel)




Ji FUR RH[RE.NEE UN‘-Y : - QP 800-55

Pevision 1
‘ FREEZE SEAL LOG August 1973

Date

APPROVED
SEP 14 1870

Q. <. 0. %R,

Vork Reguest Mo,

Locatian lo.

O .posite | thavel !
End Time End
Yeap., & Tenn,

Exhaucs: Oppasite | Exnaust
Tire End End End
Temro., l Tern, Tenz.,

|
|
l.

b -

|

boliaet el

|

|
|
|
|
|
|
|

Establish and malntain freeze per written Instructions.

Rec .rd terasrature readings evary 10 minutes.

Notify Foreswun iivediately if gither temparature cdruool be raintdined tely
+20°F. .

Do not trap LN2 betucen tio closed valves.

Take frequent oxygen readings. nNotify forc=an If 0) percentrge decredses
to 18%. Sczure frecze and lcave erca if 03 parcentage cecredsces 1o lv..

“1=(final)




1'0

2.0

3.0

Description of Anaiytical Effort to Support Implementation

of Temporary Fixes for Quad Cities 2

RWCU System Pipe Cracks

Pipe Sleeve

1.1 Strength/load capacity comparison for fix versus
original configuration

1.2 Stress analysis for region of temporary fix using
axisymmetric thin fnell of revolution mathematical
model.

1.3 Loads applied to model taken from piping analysis of
system performed for IE bulletin 79-14.

1.4 Stresses from analysis compared to allowable stress
values from ASME Code Subsection NC.

1.5 Analysis to assess Jtress and fatigue effects of
differential thermal expansion between sleeve and
pipe.

1.6 Fracture mechanics analysis -of pipe to sleeve
weld to evaluate susceptibility of weld to intergranular
stress corrosion cracking,

Sockolet

2.1 Strength/load capacity compariscon for fix versus
original configuration,.

2.2 Analysis to asscss stress and fatigue effects of
differential thermal expansion between sleeve and pipe.

2.3 Fracture mechanics analysis of pipe to sockolet
slecve weld to evaluate susceptibility of weld
to intergranular stress corrosion cracking.

Weld Overlay

J.1 Strength/load capacity comparison for fix versus
original confiquration

J.2 Analysis to assess stress and fatique effects of
differential thermal expansion between pipe and weld
overlay,

3.3 Fracture mechanics analysis of weld overlay to evaluate

susceptibility of weld to intergranular stress corrosion
cracking,

—— .




Strength Comparison of Temporary Pipe

Sleeve Fix Versus Original Confirguration

Original Temporary
Quantity Configuration Fix
Weld Cross~
Sectional Area 8.4 16.%
(in.2)
Weld Moment
of Inertia 40.5 90.8
{in.4)
Sleeve/Pipe
Cross SQCtlgnal 8.4 13.8
Area (in.“)
Sleeve/Pipe
Moment of 40.5 105.3

Inertia (in.4)




. € of vipe

& sleeve

t=0.432" —oto—

7’

t=0,.5625" —aie-

t=0,432° =

6-

‘ R

R=3,0965" |

“

L Re3,9061" J

Mathematical Model of Pipe/Sleeve Temporary Fix




Piping Analysis Forces Used in Stress

Analysis of Temporary Fix

Seismic .
Maximum
Force '3 Anchor :
Gravity Thermal Movement Corbined
Component plus OBE
F
X
(Axial) -20. 423, 768. 1191.
F
Y 588. -90 324, 912.
(Shear)
F
z -10, ~301. 153, 464.
(Shear)
Mx
-7344. -19,056. 16,368, 42,768,
(Torsion)
My
(Bending) 4260. -22,872. 16,680. 39.552.
Mz
15,792. -13,500. 25,608, 41,400,
(Bending)
Notes:
1) Internal pressure of 1250 psi also used in

stress analysis of temporary fix




Stresses in Region of Temporary Fix

Excluding Pipe/Sleeve Differential Thermal

Expansion Stresses

Membrane Plus
Membrane Bending
Component L
Calc. Allowable Calc. Allowable
& Pipe 9.0 15.9 40.5 47.7
Sleeve 5.1 15.9 29.5 47.7
Weld 3.6 9.5 15.8 17.7
Notes

1) Allowable stresses for »ipe ani sleeve taken from ASME
Subsection NC.

2) Allowable weld stresses based on a joint efficiency
factor of 0.60 for shear and 0.74 for tension




Strength Comparison of Sockolet Sleeve

Versus Original Confiquration

; Original Temporary
Gusntity Configuration Fix
Weld Crosss at base 4.6 7.2
Sectional Area |—
(in.2)
at top 1.3 2.6
Nald Momant at base - P ¢ 14.8
of Inertia
{(in.4)
at top 0.9 1.9
at base 4.5 7.2
Sleeve /Sockolqt
Cross Sectional
Area (in.2)
at top > - 9.2
Sleeve/sockolet 2t P2se .1 14.8
Cross Sectional
hooa (in.4)
VT0f Tety m at top 2.0 5.6




Strength Compraison of Weld Overlay Fix

Versus Original Configuration

4 Original Temporary
Uuanksty Configuration Fix
Cross Sectional
Area (in.2) 8.4 1.2

Moment of
Inertia (in.4) 40.5 71.4
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February 2, 1942
182-147
Falivianasklae

SUBJPCT Poanible Umne of Dresden Fuel Racks at Quad Cities Station

T™ie lutter confirms Dresden Station’'e support, 1f aecessary,
to ehip used spent fuel storage racks, which avre currently atored
in our Unit | tuel tranafer poul, to Quad Ciltles Station. Dreasden
Station pusacsnes a steel transfer container of strong, tight
construction with a bolted cover wvhich wvae Jesigned and conetruct-
ad to ellov transfer of thene racks from the Unit J fuel etorage
pool to the Undt | fuel transfer pool We would use this eshipping
container end cowpeany transportation as en exclusive yse coarrive
to treaneport two rachs at 8 tiaer from Dresden to Quad Cities ae
low Specific Activity (LSA) mscterial. We cstimate that the first
shipment could be on the road to Quad Ciltles vithin 12 hours et
your notiftcation of teed.

Using & conservative asmmption of 16 hours turnaround time,
ve project that 8 spent fuel racke could be Jeliversd to Quad
Cltive within 64 hours from your Inltial notificet lon, A total
ol 19 racks are avallable for shipment to Ouad Cliles. BRaged
on Joee rete scasutezenty taben of the reche Juring t' it trane-
fter from the UInit ) pool to the Init | pool, ve are confident

thet the activity level of the racks Is such thet they csn be
shipped as LS? matarial.

§ O {J‘-I (A

)/

/

D. & Scott
Station Superintendent
Dienden Nuclear Puver Station

- Mytich
File/Mlwc
Flle/Numerical
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Fepbruary |, 1382
T0 Larry Gerner
SUBJECT ALARA Review of Repairs to Clean-Up Line on U=2
The following 15 a surmary of estimated hours and man-rem on the
repairs to the J-2 Clean=up Line,
Weld Number welding by Hand Auto. welding Exposure
Hours Hours Man-Rem
125-F 1A 24 0 21.0
125-F6 24 (20) 8 (3) 23.0
125-59 and S1) 0 L0 ¥
125-F12 24 0 33.0
[ 82.2
If the following recormendations are followed the above man-rem
totals should be met
125-F12 (24 hours)
Repair wWeld on 1201-2 Valve
L R/hr » contact with Valve | R/hr @ 1! 850 mr/hr Working
Dose Rate w/u Shielding General Area 200 - 300 mr/hr
I The man not welding to remain in a shielded area. By doing this
the man-rem would be 38, using 850 mr/hr dose rate.
2 Try to shield the valve body to reduce dose rate to 750 mr/hr
The man-rem would then be 3}
) Try to shielg the valve body to reduce dose rate to 4S50 mr/hr
The man-rem would then be 18.
“ Shield four fuoot of the vertical line below elbow. The ~an-rem
estimate ~as taonen from #2 above
d Yo P Ay e |~ N el
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125-59 and S10 40 nours)

Weids on Elbow

Dose Rates: & contact 2.2 R/hr, 2 1' | R/hr, B850 mr/hr working dose
|

rate w/o shielding General Area 100 - 150 mr/hr

Use lead shield enclosure to recduce exposuyre:

A - to 60 mr/hr = 7.5 man-rem for the job
8 -to S m/hr = 5.2 man-rem ror the job
The man-rem above includes setting up we'der,

The mam=-rem estimate was taken from B above.

125-F6
weld Sleeve

R/hr @ conta t I R/hr 3 1! 850 mr/hr working Dose Rate

w/0 Shielding

General Area 100 - 150 mr/hr

Automatic Welding (8 hours)

The man using the welder should have a small lead blanket enclosure
made to reduce exposure to 100 mr/hr or less.

The man setting up the welder should know how to se® up welder as
quickly as possible as no shielding can be done for this part of
the job. The total exposure for this job should be 3 man-rem.
This includes set-up time.

Hand Welding (24 hours)

When the hand welding is being dcne the man not welding should
be in the enclosure used by the man that ran the automatic welger.

Rig chain falls on both sides of the arec (0o be weiged, after

automatic weiding 15 complete and cover 3' to &' ot the 'ine on
el ide of the sleeve,
20 man=rem exposure would be requirey, unless .ue sieeve reduces

dose rote tnereby i1educing the man-rem
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The following tdentifles actions which must be completed prior to proceeding ,,—_-—_1;5
c,//t.*l

with che Reactor water Cleanup System repairs and actions which must be taken

)

following the repairs.

l. Prior wo starting sockolet weld repair, install mechanical restraint on
2" line. Verify accessibility and clearance for welding truncated cone
sleeve {n place. Recognizing space limitations, demcnstrate capability

to minimize leak, should one develop, during the repair of the sockolet.

r Establish and maintain a freeze plug during the first | /8" thickness of

weld overlay on the flaw repairs for weld joint S-9, S-10, and F-12.

Maintain the equipment in place for the remainder of the weld repair such
that the freeze plug d be reestablished.
) Pe ¢l designated t install the three types of mechanica lamping
foviod ire to be familiar with and instructed in the installation of the
A4
4, Prepare, review, and approve all procedures to be used during the RWCU
ne repalir prior to the start f work. This includes all Quad Cities

procedures included and referenced {n the handout given te NRC at Rl.l

] * 8
' \Ty ’ ¥
S, welding procedures and welders are to be qualified in accordance with
ME Section IX prior to start f work
y
¥ Mok t 1{es, meta rpival examinations and eva itions included
{ IS yed t for the ity 6, 180 =meet 154 will be opleted i 4
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4. The irboard isvlation valve 2-1201-2 will be chain locked to prevent
|
. inadvertent opening The valve may be cracked to relieve pressure when |
. the freceze plug is established.

AlLARA evaluation for the repair program has been performed prior to

rk.

sual

inspection of repaired sections of piping when unit {s

in hot standby.
17 Establish temporary procedures to be used during reactor operation to

require that if the volume pumped from the drywell floor drain sump in
v A r period exceeds the previous 4-hour p mpdown by 240 gallons or
nore, drywell entry will be made to investiga'e and deterzine the cause
. f ot increase he unit will be shut down {f the incrcase is determined
to be caused by pipe degradation or {{ any cf the limits in QOS 1600-7
bt UX ‘lf
; : 2
18, pdate and submit to Region IIIl, the summary of repairs document handed
ut during the lanuary 26, 1982 meeting.
19 'erform a pump operability test for CS and .PCI prior to start of repairs.
0 Duting the repalrs, the vessel water level will be maintained with all
four ranges indicating the normal level.
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w— T Sl * AFTOR WATER CLEAN-UP SYSTEM,
QUAD CITIES UNIT 2
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= o~ Tanuary 15, 1982, leaks were found in the Reactor Water Clean-Up System
' piping at Quad Cities Station, Unit 2. A repair procedure was developed
w! h required a technical evaluation of a mock=up spool piece. As part of the
ical evaluation of the repair, a3 straight lenqth of 6 inch schedule 80 type
L stainless steel was welded to a 90° elbow of the same material. This spool
tece (hiqure 1) was used to evaluate the feasibility of mechanized weldirg as
e as to evaluate the quality of weld metai, and degree nf sensitization (D0S)
the heat atfected 2one (HAZ) of the hase metal.

he mechanyzed weliding machine depnsited a pad 3 inch thick 6 3/4 iriches

) er a3 pipe to elbow joint Stringer beads (anprox. 1/32" thick) of type
i BL S d A=6 filler metal were deposited layer by laver to build-up tre

(]

‘ : ' " A - Digr fabri "t n of the spool piece, a 30()0r M3 x i mym

! () J nter-
18y temperature limitation was fol lowed To facilitate in completion of the
WMICATUp, A% we i t simylate expected tield condit ONS., The spool piece «-s
- ! Y et | 8 viter
The spool piece was radioqraphed prior to destructive examinat io~ as ner
ME Section 3. The radioqraphs were reviewed by a leve!l 3 inspector and deter-
! D f Ll INCE with the ASME Section 3 standards
The vl piece was sectioned |

lonqi tud ﬂ.]i", through the axis of symmetr,

bl
J
-~

y Il strips were removed; two from the top and two from *he bhottom.

4

e atrins were wunted and polished for metallurqical examination Practice A
‘ the ASTM 4 262 specification was used to etch the samples and 4+ ermine the
eqree of sensiti2ation 00S Fiqures 2 and 3 are typical microstructures de-
ting the D0S, each of which are classified as acceptable structures per ASTM
162 ract ¢ A f F&F % ¥ phaotomicroaranph of an area away ‘rom the weid on
o e anatfecied by the heat of welding The area has an unsensitizeq
' t ' ) ' o . "
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MET-585-82
Page 6

SMAD Report on Reactor Water Clean-Up System, Quad Cities Unit 2

Figure 5 S Ak ol Figure 6

Both photomicrographs depict the depth of penetration. As can be seen, the pipe
(fig. 5) and elbow (fig. 6) sides of the spool piece, average 0.050 inches.

B & @



