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= Page 1
j REACTOR COOLANT LOOP PIPING INSTALLATION AND INSPECTION
a
j FIELD INSTRUCTION 132
:
:
a
I 1.0 SCOPE
:

1.1 This instruction shall provide all pertinent infomation.
2 and make specific reference to additional documents where

necessary, in order to achieve acceptable installation and
j inspection criteria for the primary reactor coolant piping.
C

E 2.0 REFERENCE
:j 2.1 P0f NSS-140

.

j n OEscarpTION Pu ts0METarc

; $4060 LPI-HL RC-1-01

5 54061 LPI-ECI RC-2-01
:

} 54062 LPI-EC2 RC-2-01

5 54063 LPI-CL RC-3-01
'

:
i 54064 LP2-HL RC-4-01
: .

.

ji 54065 LP2-ECI RC-5-01

54066 LP2-EC2 RC-5-01

3 54067. LP2-CL RC-6-01

5 54068 LP3 HL RC-7-01
:
*

54069 LP3-EC1 RC-8-01

54070 LP3-EC2 RC-8-01

3 54071 LP3-CL RC-9-01

54072 HL "*dtdb [4 '

5 54073 LP4-EC1 RC-11-01
?
g 54074 LP4-EC2 RC-11-01

( j 54075 LP4-CL RC-12-01
1
5
j .QA APPROVED.
5 DATE WI
; *
*

BY- 64A8h
A
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! FIELD INSTRUCTION 132
Page 2

:

f 2.1 (cont'd)
*

FPi DESCRIPT!0M P-H ISOMETRIC CON 4ENT

3 52702 31" 10 40" ELL RC-2-01 Locp 1

31" ID 40" ELL RC-5-01 Loop 252702 *

*

52702 31" ID 40" ELL RC-8-01 Loop 3=

j 52704 31" ID 40" ELL RC-11-01 Loop 4

3 50277 WESTINGHOUSE FABRICATION SPECIFICATION
= e

3 2.2 UEI.C GENERAL ARRANGEMENT DRAWIdG 9763-F-805554

[ UE&C P & ID 9763-F-80C002

| UESC Major NSSS Equipment Setting As-Built 9763-F-815199
.

3 2.3 PO #NSS-120

3
: FPf DESCRIPTION

h 52618 Steam Generator Outline Modei "F"
e
j 52619 Details Model "F"

E .

.*
j 2.4 PO #NSS-115

E e

*
LPf, DESCRIPTION

3 50218 RCP Outline ( 7 sheets)
*

j 50274 RCP Final Casing Machining ( 2 sheets)

.I
* 2.5 PO #NSS-105

. .

"
FPf DESCRIPTION

,
50594 General Arrangement of Reactor Vessel

j 53621 General Arrangement of Reactor Ve sel

! E
*

N

i DA AP vgg
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| 3 v
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E

3 FIELD INSTRUCTION 132
_

i

$ 2.6 PULLMAN PROJECT PROCEDURE IX-39

j 'P-H Instruction Checklist Packages For:
*

$ -

a
VERTICAL STEAM GENERATORS (SETTINGREQUIREMENTS)

."
E
g 1-RC-E11A
:
: 1-RC-E118
-

$ 1 & E11C
e
2 1-RC E110
5

REACTOR COOLANT PUM75 (SETTINCREQUIREMENTS)
:

1-CC P-1A
*

2 1-RC-P-1B
E

1-RC-P-1C
E
F 1-RC-P-ID
"
.
*

3 2.7 ASME SECTION III SUBSECTION NB
~

h 2.8 FI-126 PULLMAN FIELD INSTRUCTION FOR AUTOMAT!
n
.-

3 3.0 RESPONSIBILITIES
3

3.1 The implementation of this inst:uction shall be the responsi-
[ bility of the P-H Construction Zuperintendent.

b 3.2 The alignment of the primary loop piping shall be the responsi-
* bility of the P-H Cantairment Superintendent.
E
'

3.3 The alignment and final set of tSe Steam Generators, Reactor.

i Coolant Pumps, and Reactor Pres;ure vessel shall be the responsi-
bility of the P-H Mechanical Superintendent.=

I
i,

| : QA APPROVED

DATE ^ E-

| ! BY ( 6-R1
- -

| :
I :

DI - - -.

E k fjJ.J.L|,
T1a-.

_

:-
5
!
*
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| FIELD INSTRUCTION 132

E
I 3.4 Implementation of tre welding procedures and notification"

to QA/QC and/or ANI for inspection hold points as well
2 as non-destructiv,e testing Wall be the responsibility of
: the P.H Containment Superintendent and Production Welding
i Superintendent.
?
3 3.5 Implementation cf the inspection program is the responsibility *

.= of the QA Manager through his assigned inspection personnel.

f #4.0 GENERAL REQUIREMENTS
:
>

4.1 The setting of the steam generators and subsequent fit-up
2 of the primary reactor coolant hot leg piping to the -
@ reactor vessel may proceed independently from setting and
2 fit-up operations of the reactor coolant pangs and associated
,=. cold leg piping.

4.2 When practical. the actual counttr bore and min, wall veriff..

3 cation measurements of each component.to be joined shall be
taken in a minimum of four locations and recorded on a fielda

i weld end preparation instruction sheet (Attachment A) prior
; to fit-up for each weld joint in the primary reactor coolant
e loop piping. This practice may be abandoned if determined
I unnecessary as a result of no deficiencies being found in thej first 6 joints checked.
t=

2 4.3 The loop pipe 0D should be protected from foreign debris and
g where possible. it should be wrapped with a protective
: covering such as polyethelyne. The internal surface of the

steam generators. reactor coolant punp casings, and primary
3 coolant piping shall be kept clean by removing all debris and
" dust as necessary, until system is sealed up. Refer to pro.
; ject Procedure XIII-4.

":: h ._ .

4.4 Prior to final alignment of primary reactor coolant piping
'i all weld end preparations on sipe, fittings and nozzles shall
= be liquid penetrant examined. PT preparation shall include
g grinding and wire brushing of all foreign materials a minimum

| of one inch back from weld edge preparation on the CD and=

[ = through the counterbore region on the 10.
' .

! 4.5 All weld joint bevels, when not being fitted prior to welding.
' shall be covered and protected from dirt. 011. grease, etc. in.
E a manner acceptable to P-H quality control and in compliance
j with project Procedure XIll-4.

b &
3 4.6 All loop piping shall be adequately supparted in a manner which
j will facilitate fit-up and subsequently allow movement to
E accomodate weld shrinkage. thus eliminating any possible undue

stress in the weld joints.
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j FIELD INSTRUCTION 132
s

I

|* 4.7 All operations and processes performed during the in- '

:: stallation of the primary reactor coolant loop piping which
encompasses handling. rigging. fitting, welding inspection.a

O etc. shall be done per Pullman Power Products Quality*
Assurance Program.. UE&C RCE shall submit applicable Pullman

; welding procedures to Westinghouse for review. Westing-
house shall have access to all records."

e' 4.8 Each weld shall be preliminarily' fit-up in such a manner .

3 that will facilitate the establistinent of a Base Material
'

: Acceptable Discontinuities Profile through Radiographic: examination. The intent is to orient end preparation with
: respect to each other as close to final fit-up conditions as"

practical, preferable without consumeabus. The ID and CD*
of parts to be joined shalf tn marked forpasoramics base line

n. R.T. The base line R.T. results shall be u' sed as a comparison
; to subsequent informational and final RTs using ID and 00 marks
! for consistency of source and film placement. This operation
= will preclude the unnecessary removal of acceptable base metal
'; discontinuities which would otherwise be undiscernable es to
; location with respect to the weld deposited.

'

5.0 TRAM MARK PLACING AND WELD SHRINKAGE HISTORY
"

5.1 Just prior to welding, but after final fit-up.' shallow
e tram punch marks shall be applied to the components utfitzing
2 a Agal low stress center punch tent Refer to Attachment B
y for tool sketch. Placement or the marks sha11 be as follows:
?

5.1.1 Place punch tool parallel to the axis of the pipe=

j and perpendicular to the weld joint. Center tram
:: so that the resultant punch marks will be approxi-

mately equidistance from the weld edge preps (centered: acrossweld.) The tram tool when centered, should
; result in punch marks approximately (1) one inch
; from the edges of weld preps.
'T
*

5.1.2 For all SG position welds. (pipe axis horizontal) weld
5 shrinkage measurement tram punctr. marks shall be placed'. at 12:00 top center. 3:00, 6:00 and 9:00. From 12:00
g to 3:00 shall be established by facing toward the nearest
*

vessel the pfpe is being connected to and rotating
i. clockwise 90 ,1 12:00 to 3:00.

] 5.1.3 For all'other welding positions, weld shrinkage
, measurement tram punch marks sgall be placed due
3 North. South. East and West 90 apart.
3
a 5.1.4 Punch marks, once applied, shall be precisely measured
3 from center to center across the weld joint af ter the
j joint is final fit-up and prior to welding and recorded
; on " weld shrinkage history record" Attachment C.
: Measurements shall be repeated and recorded as follows:

; 5.1.4.1 After reinoval of blocks (when used per 6.0)-
g comoletion of hot oa,ssi 8 ~ -

O
.

. 1a %.
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1
E FIELD INSTRUCTION 132
::
!
>
2 '

3
*

. .
*

; . . . . , .

g . .

3 5.1.4.2 After completion of root pass plus (5)
{ five additional weld layers or approximate deoosit

of 5/16" to 3/8".

3 5.1.4.3 After completion of deposit to T/2 level
; (approximate)

E 5.1.4.4 After completion of deposit to 3/4 T level
2 (approximate) *

"
.

2 5.1.4.5 After consistion of final deposit. but before

'g any grinding for flushing of weld reinforcement.

3 5.1.5 The recorded measurements shall be reviewed by the
: Welding Superintendent to verify that axial shrinkage
: is being maintained. Ajdustments within the welding
j program parameters may be made to compensate for lateral
3 movement and additional measurements for information
e taken to assure adequate compensation methods are being

employed.
.2

I E.0 FIT-UP AND WELDING

I 6.1 The use of temporary blocks in weld joints is permissible.
When used they shall censist of compatable material with*

a the base material (s) aM shall be made of small diameter sch.
A 80 pipe traceable to a certificate of compliance as a
3 minimum.Four (4) blocks approximately two (2) inches long.

shall be placed jengthwise in the weld joint groove at=

-}
approximately 90 apart.

! 6.1.1 Preheat shall be established prior to any welding operation
: beingperformedincludingtackweldingatfit.up.PMheat

shall be a minimum of 60 F and controlled in a:cordance with
e the applicable field weld process sheet, field isoraetric and

{ project procedures.
_

f 6.1.2 Blocks shall be tacked in place at the time of fit-up uti-
E 11ging a manual GTAW weld process. Tacks shall not exceed

one(1)inchinlengthwithnolessthan1/16"between"
;
3 successive tacks.

I 2
'

6.1.3Upon completion of root and het part in the acces'sible areas
I blocks shall be removed by grinding,(THe use of hamer blows
j is strictly orchibited.) Root and hot pass shall be properly

prepared by grinding at stcos & starts, to factlitate continuancea
of welding.

I '

13
-

. :, :.:
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!
>
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:
i
*

-
t
"

6.1.4 Tenporary block removal areas shall be liquid penetrant
; examined per applicable process sheets. Upon acceptance
g of P.T.. the remaining unwelded areas shall be completed
: out to the hot pass stage. Joint weld out may then: proceed per applicable process sheet.
; -

:

} 6.2 When used, backing rings may be of more than one piece to
facilitate fit-up. Splits need not be welded. Upon completion.

: of weld, backing rings shall be removed removal area visually
C inspected, and liquid penetrant tested.
5
: 6.3 Sequencing of fitting and welding the primary reactor coolant; individual loop piping shall nonnally be as follows:
.

E
6.3.1 Hot leg. steam generator to RPV

6.3.2 Cold leg - reactor coolant pump to the RPV

f 6.3.3 Steam Generator 40' ELL
3
3 6.3.3.1 After completion of hot leg. cold leg and 40'

Ell, measurements for the closure pieces shalla

be taken. The center of
3 and the outlet of the 40"the RCP inlet nozzleELL shall be precisely
: located. East-West and North-South coordinate
.A and elevation to within 1/16*. Horizontal

variance across the weld prep end shalf also be
j checked to within 1/32* on both the 40 ELL and
; the RCP suction nozzle.
::

| -.
I

,

i
:
5

f a
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:
; FIELD INSTRUCTION 132
3
3 6.3.3.2 The Chief Field Engineer, through the Containment
i Field Engineer, shall be responsible to submit
I measurements to Westinghouse NCD Site Personnel.*

No weld shrinkage allowance shall be included in
: As-Built measurements. Excess material for
Z shrinkage is to be addressed separately by.

=
, Contractor, UEAC Welding Department and Westinghouse

g NCD Site Personnel. *

.=

3 6.3.4 Cross-over Leg (closurespools)
-
*

6.3.5 Paragraphs 6.3.1 and 6.3.2 hot leg and cold leg work
may be interchanged. These installations are inde-.

*
pendent of one another, however, other work must follow-

j the sequence given above.

= 6.4 The individual loops (1,2,3. & 4) may be sequenced independent of
one another and worked individually or simultaneously at the=

discretion of *he Mechanical Superintendent and the Piping
-g Superintendent.

6.5 SEQUENCING OF WELDS

*
6.5.1 All fit-ups and tacks shall be performed in accordance

= with applicable Pullman welding procedares and other
1 instructions as assigned to the field weld process sheet and
; field drawings (isometrics.) A minimum 1/32" gap shall be

maintained prior to weld out on all joints or that speci-
fied by the assigned welding procedure whichever is=

g greater.

6.5.2 Hot Leg
*
- 6.5.2.1 The hot leg pipe spool shall be temporarily fit-
; up to the RPV in a level plumb condition. The
: steam generator shall then be drifted into place." under the direction of the Mechanical Superin-
'! tendent, thus enabling SG to hot leg weld fit-up

to commence. Once fit-up is made, utilizing.
; slight elbow roll if necessary, the RN-Hot leg
E fit-up may be finalized maintaining hot leg in a
.i level condition utilizing shims on the temporary

support system if necessary.

[_ 6.5.2.2 Tram points shall now be applied per section 5.0
E and initial measurements taken and recorded for*

g each weld, as assigned on the applicable iso-
a metric.
.

3 6.5.2.3 Welding may now proceed per applicable weld pro-
3 cedure(s) with both welds being welded simul-

taneously and weld shrinkage measurements being
| taken, observed for possible problems, and

; recorded in accordance with Section 5.0. If*
i

g welding for any reason cannot be maintained
,i

on both joints simultaneouslyIrs to equipmentthen welding will; cease until such time as repa
; can be made and both welds can continue.
e
3 -- .. .-

.tlld1-

. -
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3 FIELD INSTRUCTION 132
:: <

3' 6.5.2.3 (cont'd): Simitaneous welding will continue until both
" deposit levels are out to rcot plus (5) five weld
; layers and NDE performed. Welding may then pro-

gress with little regard in attempting to main-a

g tain both joints at the same weld pass layer or -

a for that matter simultaneous. The steam generator
C will be free to move for weld shrinkage compen- '

j sation throughout the welding process.-

5 6.5.2.4 Radiographic examinations for information shall
: be performed periodically during the erecticaj cycle, ,(As a minimum at the 'following stage's.),,
e
E

3
. A. Base-line per paragraph 4.8 above at pre fit-up

(approximate I" root gap and 1/8" hi-low ors
.a betterfit.),
.

O B. Root plus 5 weld layers. The thickness of deposited*
: weld metal should be approx.' 5/16" to 3/8*

| C. T/2(Approximate)
a
5 D. 3/4 T (Approximate)
e
5 E. Final for ASME Section III. Subsection N8 accep-
| tance. This is a Mandatory R.T.

h NOTE: Amount of weld metal deposited is approximate.
; dependent upon end of shift scheduling for radio-
= graphs at paragraphs B.C. and D above.

F. Base-line radiographs at the RPV and S.G. are
required at fit-up of the hot leg spool piece

: per paragraph 6.5.2.1 and 6.5.2.2 above.
T' The same R.T. action shall take place at cold
* 1eg fit-up and cross-over fit-up.
::
; 6.5.3 COLD LEG
.
*

6.5.3.1 Same .as 6.5.2.1 exception substitute reactor
? coolant pump for steam generator
?
5 6.5.3.2 Same as 6.5.2.2
E
*

.
6.5.3.3 Same as 6.5.2.3

6.5.3.4 Same as 6.5.2.4
,

~
6.5.4 40* C.LS

5 6.5.4.1 Upon completion of both the hot leg gnd: cold lug welds within a loop, the 40 ELL
shall be fit-up and tacked. Care must be
taken to plumb this fitting in such a manner
that the outlet side is as close to perfect*

I herizpttal as possible. Horizontal variance

f,* *
<

8 a w -

:
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FIELD INSTRUCTION 132

: E
'

6.5.4.1 (cont'd) .

.I across the outlet weld prep exceeding 1/16"
g must be reported to the P-H Chief Field Engineer
; for his concurrence to comunence welding.

! ! 6.5.4.2 Once proper fit-up and tack is completed in
* accordance with the assigned weld procedure

! j the tram points shall be applied per Section *

.a 5.0 and initial measurements shall be taken
j and recorded.i

h 6.5.4.3 Welding may now proceed per applicable weld
; procedure and field weld process Sheet with weld

shrinkage measurement being taken, observed fora

3 possible proolems, and recorded per Section 5.0
*

i . 6.5.4.4 Same as 6.5.2.4

6.5.5 CROSS OVER PIPING (CLOSURE PIECES)

,! 6.5.5.1 The crossover closure egnsists of two
pieces one from the 40 ELL. the other

: to the reactor coolant pump suction nozzle.
For the purpose of identification, only

2 within 1his 19struction, the first piece from
3 the (40". ELL) shall be known as Piece "A" the
g other as Piece "B*.
.- 06.5.5.2 Fit-up and tack Piece "A" to the 40 ELL in=

a permanent manner par applicable field weld*

a process sheet, but do not weld. Fit-up and
tack Piece "A" to Piece "B" same as above.
but do not weld. Align Piece "B" to RCF
suction nozzle vertically. Tha horizontal*

alignment will be beyond the RCP the theo-
retical shrinkage amount to be incurred at ths2 a

* weld from Piece "A" to Piece "B*.
'a
= 6.5.5.3 Temporary supports shall allow for shrinkage
g incurred while suking weld berween .''fece "A"

to Piece "B". Apply tram points to the weld"

= between Pieces "A" and "B". Take and record
measurements per Section 5.0 Coninence=

I welding Piece "A" to Piece "B". Weld shrinkage
measurements shall be taken, observed for'

i .
a possible problems and recorded in accordance
3 with Section 5.0 RT as required on field weld
a process sheet.

! 6.5.5.4 When alignment is reasonable at the wid from
: Piece "B" to the RCP suction nozzle, cease
2 welding at weld from Piece "A" to Piece "B".
2 Fit-up and tack weld from Piece "B" to the
: RCP. Check fit-up gnd tack at weld fromPiece "A" to the 40 ELL. If acceptable, apply*

tras punch marks at both welds. Piece "A" to*

j 400 ELL and Piece "B" to RCP. Record w asurements
in accordance with Section 5.0= ,

h h . N 'I .O.? ? ? ~
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FIELD INSTRUCTION 132

: 6.5.5.5 Comence welding on two new welds and resume
welding on weld from Piece "A" to Piece "B".

3 Take weld shrinkage measuremnets, observe for: possible problems and record in accordance with
: Section 5.0 RT as required by applicable
: field weld process sheets.
*
g 7.0 INSPECTION -

'

7.1 All operations and inspections shall be controlled through
: utilization of Process Sheets per Project Procedure VI-5." Weld location and identification shall be depicted on field*

drawings (isometric) per Project Procedure III-5.
.
~

7.2 Those inspections that are deemed mandatory will be designated ,

j as hold points on the applicable process sheets.
_

E 7.3 Attachments A and C will accompany the applicable process
;; sheets and utilized as required by this instruction
=

'E 8.0 RECORDS

E 8.1 Completed pic..ess sheets and attachments thereto shall be
= controlled and emintained in accordance with Pullman Proce-

dure XVII-3.=
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f ATTACHMENT C
:
e FIELD INSTRUCTION
:
*

WELD SHRINKAGE HISTORY RECORD.. .

I
E SYSTEM /LINE/ ISO NO. FIELD WELD N0.
!
*

5
After initial setting, fit-up, and readgFto weld.5 Base Metal Temperature

: Tram Mark Location
j 12:00 3:00 6:00 9:00 Logged by
:

_ = N $ E W Date_

5
3

*

i After melting the consumable insert or depositing root pass over backing ring.
2 Base Metal Temperature CF

* ': Tram Mark Location:g

: 12:00 3:00 6:00 9:00 Logged by:
N $ E W hu-

:
3 After completion of root portion plus 5 passes. Base Metal Temperature oFe Tram Mark Location: ,

.: 12:00 3:00 6:00 9:00 Logged by
*

N $ E W Date2

:
After completion of t/2 deposit (approximate) Base Metal Temperature oFI Tram Mark Location:!

3 12:00 . 3:00 6:00 9:00 Logged by*
.

f. N 5 E W Date
:

i

! 5 After completion of 3/4t deposit (approximate) Base Metal Temperature OF
| *

Tram Mark Location:
y 12:00 3:00 6:00 9:00 Logged by
.
~

N 5 E W hus

.
A
~

A After cc.mpletion of final weld deposit. Base Metal Temperature CFE Tram Mark Location:i

i : 12:00 3:00 6:00 9:00 Logged by
:
I

;j N S E W Date'
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; . . ,
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