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ABSTRACT

An intergranular stress corrosion cracking (IGSCC) survey of the
austenitic stainless steel piping in the recirculation system and
RHR system of the Duane Arnold Energy Center has been
completed. The primary objective of the survey was to assist
Iowa Electric Light & Power in its inservice inspection program
by 1identifying the weld joints which are most susceptible to
IGSCC. 1In the survey, material properties and fabrication data
from the plant records were compiled for each joint. The Stress
Rule Index (SRI), & method of evaluating the sustained stress
level at the inside surface weld HAZ, was calculated for each
joint. The materials data and SRI were then used to rank each
weld joint according to its relative susceptibility to IGSCC. Ar
IGSCC Susceptibility Matrix was developed as a means of ranking
the weld joints. Through this matrix each weld joint |{is
categorized into one of three regions. Region I represents
combinations of SRI and material chemistry which have thus far
proven to be immune to IGSCC. Regions II and IIl1 represent
combinations more susceptible to IGSCC.

In addition to the ranking, all weld joints were categorized as
conforming, nonconforming, or service-sensitive according to the
guidelines given in NUREG-0313, Revision O, the Nuclear
Regulatory Commission document related to IGSCC of BWR piping.

The following summary highlights the results of the survey.

1. Of a total of 117 welds >10 inchcs in diameter, 19
welds were found to meet the requirements for con-
forming material as defined in NUREG-0313. Of the
remaining 98 nonconforming welds, 4 were identified
as having a high resistance to IGSCC because the base
materials contained a carbon content between 0.035%
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and 0.0507 or because they are believed to have been
fabricated wusing an 1inside surface water spray
cooling technique.

None of the large diameter pipec (210 1inches
diameter) were in service-sensitive lines.

All of the 26, 4 inch diameter welds were found to
contain base material defined as nonconforming by
NUREG-0313, and 18 of these were located in service-
sensitive lines. Two of these 18 welds have high
resistance to IGSCC because the carbon content of
base material was between 0.035%7 and 0.050%.

Forty-seven weld joints (337 of the total welds) were
categorized in Region I of the IGSCC Susceptibility
Matrix, representing the leist susceptible welds.
The remainder of the weld joints were evenly divided
between Regions II and III.
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1.0 INTRODUCTION AND PROGRAM OBJECTIVE

As a result of the stress corrosion cracking incidents in welded
austenitic stainless steel primary coolant piping in Boiling
Water Reactors (BWRs) in recent years, lowa Electric Light and
Power instituted a program with NUTECH to evaluate the stress
corrosion cracking propensity of stainless steel welds in the
recirculation and residual heat removal (RHR) systems at the
Duane Arnold Energy Center (DAEC). The objective of the program
is to perform a review of plant €fabrication records, a metallur-
gical review of these records to evaluate factors important to
intergranular stress corrosion cracking (IGSCC) in the BWR
environment, and a Stress Rule evaluation to assist in identi-
fying those joints which are potentially susceptible to IGSCC.
The wultimate program aim is to provide input to the DAEC
Inservice Inspection Program so that the proper attention can be
focused on those joints which are most susceptible to IGSCC. The
identification of potentially susceptible pipe 1locations will
also enable Iowa Electric to prepare for potential incidents by
providing a repair or replacement plan to address the problenm
where it may exist. Additionally, this program will assist in
addressing, in a more meaningful way, the concerns of the Nuclear
Regulatory Commission published in NUREG-0313 and NUREG-0531
regarding materials selection and processing guidelines for BWRs.

The program is divided into the following four major tasks:

Task 1. Review of Plant Records

Task 2. Review of Metallurgical Variables

Task 3. Stress Rule Evaluation

Task 4. 1Identification of Low Failure Probability Joints

The following sections provide a brief description of the work
performed under each of the above mentioned tasks.

I0W-20-004 1
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2.0 REVIEW OF PLANT RECORDS

The (bjective of this task activity was to obtain and review all
plant records required to complete the detailed evaluations
described in Tasks 2 and 3. These records included piping
fabrication and {isometric drawings, stress reports, material

certifications, fabrication procedures, and records regarding
repairs and replacements.

An extremely complete and well-compiled set of fabrication
records for the entire recirculation system were supplied to
NUTECH by Mr. K. V. Harrington of 1Iowa Electric, greatly
faciiitating this task activity.

10W-20-004 2
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3.0 REVIEW OF METALLURGICAL VARIABLES

The objective of this task was tc identify, for each stainless
steel joint in the recirculation and RHR systems, the material
chemistry, significant fabrication practices that may have an
effect on the joint's susceptibility to IGSCC, and determine the
NUREG-0313 status. A detailed compilation of this information is
presented in the Strees Corrosion Cracking Evaluation Tables
included as Appendix A to this report.

3.1 Material Chemistry

Certified material test reports were located for each component
of the subject piping systems. The material specification and
the associated carbon content are identified in SCC Evaluation
Tables, Appendix A.

Unstabilized wrought austenitic stainless steel with a carbon
content less than 0.0357 has been demonstrated to be highly
resistant to stress corrosion cfacking and is acceptable to the
NRC for 1installation in BWR piping systems, as stated in
NUREG-0313. Welds between materials with a carbon content in the
0.035%7 to 0.050% range are identified in the SCC Evaluation
Tables as having high resistance to IGSCC. While nc NRC credit
can be taken for these welds relative to NUREG-0313 guidelines,
we feel it is appropriate, based on field failure data and the
EPRI sponsored pipe test and laboratory test data, to identify
these joints as highly resistant to IGSCC. The General Electric
test data presented in Figure 3-1 {illustrates that at these
carbon levels Type 304 stainless steel is highly resistant to
IGSCC.

Ferritic steels and cast stainless steels have also been demon-
strated to be highly resistant to IGSCC and are acceptable
materials for installation in BWR piping systems. Inconel (Alloy
600), not addressed specifically in NUREG-0313, is considered as

I0W-20-004 3
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a conforming material in this evaluation. In the uncreviced
condition this material has provided satisfactory performance in
the BWR environment.

3.2 Significant Fabrication Practices
A review of the fabrication procedures revealed that the large
diameter shop welds may have been fabricated using an inside

surface water spray cooling technique. The pipe fabricator,
Southwest Fabricating and Welding Co., commonly uses the spreay
cool technique to maintain interpass temperature when welding
stainless steel pipe having a wall thickness greater than 0.75
in.(1) The main purpose for employing this technique was to
control interpass temperature, however, the technique is similar
to that currently being studied as a fabrication remedy Iior
stress corrosion cracking miéigation.

This technique, also called heat sink welding (HSW), is used to
produce axial compressive residual stress on the inside pipe
surface in the weld heat affected zone. The first two layers are
deposited by the gas tungsten arc process in the normal manner.
The remainder of the weld is made while the inside surface is
being cooled by either a water spray or by filling the pipe with
flowing water.

It has been documented in General Electric Company's pipe tests
on small diameter piping that as much as an order of magnitude
performance improvement may be possible for heat sink welded
joints.(Z) A separate program, supported by the Electric Power

(1) Robert Pearson, Soutnwest Fabricating and Welding Co.,
Private Communication

(2) R. Hughes, Qualification of Solution Heat Treatment,
Corrosion Resistant Cladding and Heat Sink Welding.
Seminar on Countermeasures for BWR Pipe Cracking,
January 22-24, 1980.

10wW-20-004 4
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Research Institute, is currently underway to evaluate the
residual stress benefit for large diameter piping fabricated
using this process.

Although no NRC credit can currently be taken for heat sink
welded joints in relation to the augmented ISI requirements of
NUREG-0313, these welds are specifically highlighted in the SCC
Evaluation Tables because of their potentially high resistance to
IGSCC. It should also be noted that, although the shop welding
proceaure used in fabricating the Duane Arnold spools requires
interpass temperature control, and allows water spray cooling,
specific documentation describing the detailed process and
verifying 1its use or each of the shop welds has a0t been
located. Follow-up discussions with the pipe fabricator will be
necessary to provide adequate assurance that the water spray
cooling technique was, in fact, employed for each shop weld.

3.3 NUREG-0313 Evaluation
An eraluation of the metallurgical data compiled for each joint

was conducted with respect to the NRC technical positions
established in NUREG-0313, '"'Technical Report on Material
Selection and Processing Guidelines for BWR Coolant Pressure
Boundary Piping,'" published in July 1977.

The SCC Evaluation Tables identify the NUREG-0313 status of each
joint based on the following criteria.

Conforming - joints for which each of the adjoining parent

materials are one of the following highly resistant materials;
ferritic steels, '"Nuclear Grade" or L-Grade Type 304 or 316
austenitic stainless steel (<0.035%2 Carbon), or cast ctainless
steels. Regular grades of 304 or 316 stainless steel are not

I10W-20-004 5
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considered conforming unless the as-installed piping, including
the weld, is in the solution annealed condition.

Nonconforming - all joints not meeting the above criteria. These

joints are subject to augmented inservice inspection requirements
as identified in NUREG-0313.

Service Sensitive - nonconforming joints in lines designated by

the NRC as having experienced cracking of a generic nature, or
that are considered to be particularly susceptible to cracking
because of a combination of high local stress material condition,
and high oxygen content in lines which have relatively stagnant,
intermittent, or low flow coolant. Included in this category of
piping runs are: <core spray lines, recirculation bypass lines,
CRD hydraulic return 1lines, 1isolation condenser 1lines, and
shutdown heat exchanger lines. A higher degree of augmented
inspection is required for these lines.

A revision of NUREG-03513, currently issued for review and
comment, proposes to «dd recirculation riser piping and internal
attachment welds to the service sensitive category.

3.4  Summary
The overall metallurgical review consisted of an examination of

136 joints in the recircuiation system and 7 joints in the
residual heat removal system. Of the 143 total joints, 19 were
evaluated as conforming, 106 were nonconforming, and 18 were both
nonconforming and in service sensitive lines.

Of a total of 117 welds greater than or equal to 10 inches in
diameter, '9 welds were found to meet the requirements for
conforming material as defined in NUREG-0313. Of the remaining
98 nonconfcrming welds, 34 were 1identified as having a high
resistance to IGSCC because the base materials contained a carbon
content between 0.035% and 0.050% or because they are believed to

I0W-20-004 6
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have been fabricated using an inside surface water cooling
technique.

All of the 26, 4-inch diameter welds were found to contain base
material defined as nonconforming by NUREG-0313, and 18 of these
were located in service sensitive lines. Two of these 18 welds
were designated as having a high resistance to IGSCC because the
carbon content of the base material was between 0.035%7 and
0.050%.

Table 3-2 provides a tabular summary of the metallurgical
evaluation results.

10W-20-004 7

nutech



S — P — | S | | S— [—

ek

TIME TO FAILURE i)

10?

10

FIGURL 3-
-~
AS WELDED
Yoo
LOW TEMPERATURE SENSITIZATION
X « FAILURE
X=( = ™ FaiLuRE FOR
SINGLE PIPE (RP.201)
« STILL ON TEST
e ——————
(- d |
00 008 006

CARBON CONTENT (wiN)

_CARBON CONTENT VERSUS TIME TO FRAILURE

N _TYPE-304 STAINLESS STEEL PIPE TESTS
(REF: NEDC 23750-2, EPRI CONTRACT RP968)

007

nutech



Rt i.-.._‘ L._.d L,J | S ;...J (_,,_,' H }

» - - 5 . . B
I L — »IJ | S—1 i brand | . ) —— M‘m [ ———

TABLE 3-2

SUMMARY OF METALLURGICAL EVALUATION RESULTS

-

NON- . TOTAL NON-
TOTAL WELDS SHOP NON-CONF. TOTAL NON- CONFORMING
TOTAL | CONFORMING |WATER SPRAY |WELDS WITH CONFORMING | & SERVICE

SYSTEM DIA | WiLDS | WELDS COOLED* .035 <3C <.050 |WELDS SENSITIVE
RECIRCULATION :

SUCTION 22 23 2 10 15 2i 0
RECIRCULATION

DISCHARGE 22 16 0 o 1 16 0
RECIRCULATION

RING HEADER | 1© 8 0 8 0 8 0
RECIRCULATION

RISERS 10 64 16 0 0 48 0
RECIRCULATION

BYPASS 4 18 0 0 2 0 18
RECIRCULATION

ERANCH 4 7 0 0 0 7 0

CONNECTIONS
RESIDUAL HEAT )

20 d 0 0 0 4 0
REMOVAL 18 2 1 0 0 ] 0
4 1 0 0 0 1 0

TOTAL 143 19 24 % 18 %% 106 18

yoonu

*The use of water spray cooling not yet fully verified.

**LCach column includes six joints that satisfy both criteria (i.e., .035 < 5C <.050 and
shop water spray cooled.)
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4.0 STRESS RULE EVALUATION

To provide a further means of determining a joint's suscept-
ability to IGSCC, a Stress Rule Index (SRI) evaluation was per-
formed for each joint being studied. The Stress Rule Index is
determined in the following manner. The axial stress components
resulting from sustained 1loading conditions (i.e. pressure,
deadweight, and stecdy state thermal expansion) are derived from
the elemental force and mcmeat tables of the original Duane
Arnold piping stress analysis. These are combined with residual
stress estimates and input to the Ceneral Electric Company
developed Stress Rule Index equation shown below.

P + P Q + F (Resid)

_ Fliin R = SRI
o TR “8_ ¥ .002E

y y
Where Pa = Primary Membrane Stress

Py = Primary Bending Stress
Sy = (Code Yield Strength
Q = Sustained Secondary Stress
F = Sustained Peak Stress
E = Elastic Modulus

Resid = Weld Residual Stress

For non-creviced welds, General Electric Company has determined
that {if the index is less than unity, susceptibility to stress
corrcsion cracking is witigated; for crevices, a value somewhat
lower than unity may be more suitable. To this date, IGSCC
events have not been observed in joints exhibiting a SRI less
than 1.2.

The SRI evaluation was facilitated by the use of a NUTECH
computer program (SCORE) which calculates the SRI given the
appropriate forces and momenis from the piping stress report.
The SRI for each joint is given in the SCC Evaluation Tables.
Detailed results of the SRI evaluation are 1{included in
Appendix B.

I0W-20-004 10
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5.0  IDENTIFICATION OF LOW FAILURE PROBABILITY JOINTS

Three main considerations must be taken into account in deter-
mining the susceptibility of a joint to intergranular stress
corrosion; material properties, stress, and environment. 1In this
report, we have quantitatively eddressed two of these three
factors. For both material properties and stress, there exists
sufficient analysis, laboratory data, and field experience to
provide a basis for determining relative susceptibility. The
environmental factor has only been addressed in that stagna:t,
low flow 1lines (service sensitive) are considered nmore
susceptible to IGSCC. The degree to which one of these three
ingredients must be present for IGSCC to occur is wvariable,
making it extremely difficult tc combine what is known about each
of these factors to define u«» absolute scale of susceptibility.
There are also other known iriables that effect the suscepti-
bility of sensitized austentic stainless steel to IGSCC. These
other variables, which must be factored intc a final determina-
tion of susceptibility, include such effects as cold work,
counterbore grinding crevices, temperature, pH, etc. EPRI is
currently sponsoring research thz: may lead to more refined

techniques for quantifying the susceptibility of various piping
joints.

To provide a rudimentary means of ranking each weld, the IGSCC
Susceptibility Matrix was developed. It displays the relative
susceptibility of each weld based on the information that has
been compiled in this study regarding material properties and
stress conditions. Figure 5-1 shows the placement of the
recirculation and RHR system welds in the matrix based on the
stress rule index calculated for that joint and the highest
carbon content of the base material on either side of the weld.

The IGSCC Susceptibility Matrix is divided into three regions
labeled I, II, and III. Region I contains welds that are either

10W-20-004 11
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conforming from a material standpoint (less than 0.035% carbon as
defined in NUREG-0313) or have a stress rule index less than
1.2. (IGSCC evunts have not been observed in weld joints with a
SRI < 1.2.) Welds in this region are considered to be the least
susceptible to IGSCC.

Region 11 defines an intermediate zone encompassing welds which
exhibit considerable margin to failure, relative to Region III
welds, but are somewhat more susceptible than Region I welds.
Finally, Region III represents the most susceptible welds, those
having the smallest margin to failure.

Other variables, as discussed earlier, can enter in to increase
or decrease the susceptibility to IGSCC. Two of the more impor-
tant factors to be considered for Duane Arnold are the effects of
shop water spray cooling and whether specific welds are in
service sensitive piping. Welds that are believed to have been
shop water spray cooled are underlined in the matrix. These
welds are potentially highly resistant to IGSCC because of
favorable residual stress distribution. If this is verified and
actual measurements determine the extent to which these stresses
are reduced, the stress rule index may be significantly lowered,
thus shifting the position of the underlined welds to the left.
The other important factor to consider is whether welds are in
service sensitive piping. Welds which are both nonconfoming and
in service sensitive piping are identified in the matrix with an
asterisk. These welds are potentially more susceptible to IGSCC
than other welds of the same matrix position.

10W-20-004 12
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STRESS RULLE INDEX

0 - 1.20 - 1.21 - 1.50 1.51 - 2.00 2.01 -

.070

RRA/H-JS
APA- 1 * RBRE-J7* RBA-J6*

(8 welds)

069

KRE-J4 RBB-J12* REA-J8* RBB-J6* !

RRF-J4 RHC- 211 RRG-J4 RBB-J8* |
' RRC-J4 RHD-J1 RRH-J4
RRD-J4 RRA-J4

|
RED-J4 REGION III
(HIGH SUSCEPTIBILITY)
]

|

.060

RCA-J7 RCB-J27
WCX-J1s RCB-J31
RCA-J24 RCB-J41
RCA-J28 RMB-J1
RCA-J38 OE-J12
RMA _7} HEIT
MA 1

ERA/H-J4A (8 welds)

.059

050

RCB-J24

.049

REGION II
(MODERATE SUSCEPTIBILITY)

.035

RHB-F3
RCA-F2
RCB-F2
RRA/M-F2A (B welds)

<.035

REGION 1 |
(LOW SUSCEPTIBILITY) |

|

s v t— ——

o IN SERVICE SENSITIVE LINES
xxx SHOP WATEk SPRAY COOLED

FIGURE 5-1
1GSCC SUSCEPTIBILITY MATRIX
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Prepared foe

o rcTne STRESS CORROSION CRACKING EVALUATION Pt
l‘“w : DUANE ARNOLD ENERGY CENTER nuted‘

' 1
LINE NO SYSTEM REVISION - DATE | PAGE =
RMA RECIRCULATICN RING HEADER - LOOP A 0 4/11/80
0313
Snor HEAT wu-l STATUS _ |Siness
weto  (om| weio | oA MATERIAL TYPE 6 WEAT - A - o—
wuMeEn  |m)| Tvee |miEwp|  COMPONENT SPECIFICATION TREAT | wumsEn “""Ft £186] 5 | moex
oy veMe Y
. RGW A403-WP304-67 i
WELD CAP e A 3 lks1404-4p p.oso
RA-J1 16 | cgmar| sw 0.96 |SHOP WATER SPRAY COOLED
RISER OUTLETS EXTRUDED PRIOR TO
RING HEADER REW A358 CL.1 FROM ) o D
(24-1) A240-67 T304 1 j6en-18 .05
RA-JS 6 |mr-cr| sw 1.42 |SHOP WATER SPRAY COOLED
REDUCING CROSS | REW A403 WP-304W P ALSO SHOWN 9N PG. A3
22X22X16X16 FROM A240-69 2 |582533-1 Pp.040
RA-J7 6 |Cr-idr| sw b 1.37 |SHOP WATER SPRAY COOLED
RISER OUTLETS EXTRUDED PRIOR TO
RING HEADER RGW A3S8 CL.1 FROM ey pem g A
(24-2) A240-67 T304 w
TA-JU o |wdr-cp| sw b 0.96 |SHOP WATER SPRAY COOLED
WELD CAP RGW A403-WP304-67 3 |Kks1404-4p P.o0S0

FROM A240
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Prepaced b Prepared by
JOWA ELECTAIC STRESS CORROSICN CRACKING EVALUATION ut ech
‘uc'o:rm : DUANE ARNOLD ENERGY CENTER il
LINE KO SYSTEM REVISION - DATE | PAGE

Wild pa| weto | on MATERIAL TYPE & WEAY NEAT -

NuMsER  |uw)| Tyee | FELD COMPONENT SPECIFICATION TREAT | punigEn CoMmEN

=S MEXT
16" RING REW A3S8 CL.1 )
EAER (30-2) g g - B 1 | 600120-18 |0.0%9 ALSO SHOWN (N 7G. AS

RA-JI10 10 | tdr-A | Sw 1.40

ADAPTER FORGED A182-F304 6 | s2624 0.070
RRE-J7 10 |ap | mw 1.11

PIPE (12-2) SMLS A376-TP304 s | zpse87  o.0%1
RRE-JS 10 |pe | ow 1.56

4 REW A403-WP304W-67 0

ELBOW(90°LR) e o 3 | 37845-1a  fo.061
RRE- 34 10 |ep | sw 1.39

PIPE (12-1) SMLS A376-TP304 s |2p3399  lo.0ss
RRE-J4A |10 | p-p | P 0.98

PORTION OF SPOOL 12-1 WAS CUT QUT

PIPE (12-1) MLS A376-TP304 s |2ps309  |o.0ss AND REWELDED IN 1978
RRE-J3 10 | P-P W 1.23

SAFE-END FORGED SA-336 GR. F8 7 M53S 0.030

EXTENSION
RRE-F2A |10 | p-se | mw 1.02

z};f)“‘“ SMLS SB-166 INCONEL 7 | nxso27 0.07 SAFE-E™ REPLACED IN 1978
RRE-F2 10 | SE-NOZ| FW 1.03

RECIRC INLET FORGED SA-S08 CL.2 e .

NOZZLE | LoW ALLOY STEEL
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Proparsd for Praparsd by
JOWA ELECTAIC STRESS CORROSION CRACKING EVALUATION
T & POWER .'tech
l";owm DUANE ARNOLD ENERGY CENTER 1)
LINE NO SYSTEM REVISION - DATE | PAGE
RECIROMATION RISERS - LOOP A (N2F) A7
RRF 0 4/11/80
o
SHOP
HEAT STATUS  |STRESS
WElD  om| wewo | on MATERIAL TYPE & HEAT
womsen  |owi| Tvee [mirp | COMPONENT SPECIFICATION TREAT | wumsEn “’"‘: Thes 3 e SE——
o Kk
16" RING REW A3SSS CL.1 _
e Ta0-2) ~ b B 1 |eo0120-18 p.oso ALSO SHOWN ON PG. AS
R-J8 10 |mdr-A | sw X 2.05
ADAPTER FORGED A182-F304 6 |s2624 . 070
RRE-J7 10 {A-P Iw X 1.20
PIPE (13-2) MLS A376-TP304 s |zs2nn p.oel
RRF-J5 10 | P-E SW X 1.70
‘ REW A403-WP304W-67 )
ELBOW(90°LR) . 3 |37845-14  p.os1
RRF- J4 10 [ep | sw X 1.41
PIPE (13-1) LS A376 TP304 s |2p3687  p.os1
RRE-54A Do |pp | #w I 0.98
' PIPE (13-1) SU.S A376 TP304 s |2p3687  p.osi w&m&tls;' WAS QUT (Ut
RRE-J3 o |pp | FwW b 1.23
SAFE-END FORGED SA-336 GR. F8 7 !
I XTENSION e -
RRE-F2A 0 |P-SE | W x 11.02
‘:1:’,",;;’“" SM.S SB-166 INCONIL 7 |nxse27 0.07 SAFE-END REPLACED IN 1978
- il
RRF-F2 o |se-noz| rw x|1.03
RECIRC INLET FORGID SA-S08 CL.2 -
I . £ LOW ALLOY STEEL s




L2000 O e 0 C G0 2 cv

o acrne TRESS CORROSION CRACKING EVALUATION P
; nutech

POWER
llﬂg.:m' DUANE ARNOLD ENERGY CENTER
LINE NO SYSTEM REVISION - DATE PAGE
RRG RECIRCULATION RISERS - LOOP A (N26G) 0 4/11/80 A3
[
SHOP
HEAT CARBON|  STATUS  |STRESS
WELD pia| wetp | O ' MATERIAL TYPE & HEAT —
mMBER  |(w)| Tree [mElp |  COMPONENT SPECIFICATION TREAT | iuien mmnmn NelE ::: COMME
WELD LU
16" RING REW A3S8 CL.2
HEADER (24-1) o AN S3ed 1 | 600120-18 [0.059 ALSO SHOWN ON AS
MA-J4 10 | Wdr-A | sw X 1.51
ADAPTER FORGED A182-F304 6 2624 0.070
RRG-J7 10 | A-F W X 1.22
PIPE (14-2) SMLS A376-TP304 s |2p32n 0.061
RRG-JS 10 | P-E SW X 1.68
T REW A403-WP304W-67
ELBOW 90°LR) FROM A240 3 | 3784514 p.o6l
RRG-.J4 1c | E-P SW X 1.53
PIPE (14-1) SMLS A376-" ™ s | 2p3687 . 051
RRG- J4A 10 |p-¥ W X 0.98
_—
PIPE (14-1) SMLS A376- s l2p3e87  p.os1 D e o W N
RRG-J3 o |p-p W I 1.23
eyl FORGED SA-336 GR. F8 7 | Ms3s 0.030
RRG-F2A 0 |P-SE FW X §1.02
SAFE-80 SMLS SB-166 INCONEL 7 | Nx9o23 0.06 F-END REPLACED IN 1978
(N2G)
RRG- F2 ho |sE-Noz | Fw x |1.03
' | RECIRC INLET FORGED SA-S08 CL.2 -
NOZZLE LOW ALLOY STEEL :
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Piapared bo - Pispared by
JOWA ELECTRIC STRESS CORROSION CRACKING EVALUATION ut ech
w&:m‘ . DUANE ARNOLD ENERGY CENTER n
LINE NO SYSTEM REVISION - DATE | PAGE 2
RRH RECIRCULATION RISERS - LOOP A (N2H) 0 4/11/80
NUREG
HEAT cansow|  staTus  |stmess
o COMPONENT NNt (el ==, TS AULE COMMENTS
) SPECIFICATION ewy | Momeen (O E; 3, ; -
16" RING REW A358 CL.1 _
T 030-1) D kbed Tiee 1 |s00120-18 |0.059 lauso sowv on PG, as
X 1.90
ADAPTER FORGED A182-F304 6 |s2624 0.070
X 1.14
PIPL (15-2) SMLS A376-TP304 s |2p3687 0.051
X 1.55
: REW A403-WP304W-67 I
ELBOW e 3 |37845-14  |0.061
X 1.57
PIPE (15-1) SMLS A376-TP304 s |2p3687 0.051
X 0,98
FORTION OF SPOOL 15-
PIPE (15-1) LS A376-TP304 s | 2p3687 0.051 O o0 it s
{ 1.23
SAFE-END FORGED SA-336 (R. F8 7 | ms3s 0.030 1
EXTENSION
x |0z
—_— | .S SB-166 INCONEL 7 | w9923 |o.06 SAFE-END REPLACED IN 1978
x J1.03
RICIRC INLET FORGED SA-508 CL.2 NA
NOZZLI LOW ALLOY STLEL - B




( ] 4 B Lid g L Lo G el Lo L0 Ed B B8 L3
“ tict STRESS CORROSION CRACKING EVALUATION P
Lo & o utech
LIGHT & POWER
COMPANY DUANE ARNOLD ENERGY CENTER
LINE NO SYSTEM REVISION - DATE | PAGE
- RECIRCULATION BYPASS LINE - LOOP A ALO
I |
Snoe HEAT cARBON|  sTATUS  |sTRess
woMBen  |iw)| Tyee [miELa [ COMPONENT SPECIFICATION TEAT | wumsen (N E 1B E] § | woex
WELD NNl
WELDOLET FORGED A182-F304 6 ?:52?;’ fo. 060 ALSO SHOWN ON PG. A4
RBA-J1 4 | woL-p | Fw X | x 1.22
PIPE MLS A376-TP304 s |2p3535  fo.os3
RBA-J2 a |pE | oW x |x 1.40
» MLS A403-WP304-67 20287 -
« ELBOW(90°LR) B Rt 3 12 0.047
REA-J3 s lep 1w x| x 1.50
PIPE MLS A376-TP304 s |2p33m1 p.osy
RBA- J6 s |lp1 | X |a 1.83
: LS A103-WP30AN-67 37368
= FROM A312 3 |crre P. 060
RBA-J7 4 |T-FL SW X X 1.16
WN FLANGE L
3 £500. SC) FORGED A182-F316 4 |E1460 . 060
BLIND FLANGE FORGED A182-F316 4 |E160 . 060
g SMLS A403-WP304W-67 3 |37368
FROM A312 CFRP ). 060 SO SHOWN ON PG, A4
RRA- 18 g |tp | X | x 1.94
PIPE SMLS A376-TP304 s |2p33m 057
RBA- ) 4 P-E SW X W g
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Prapared fw
JOWA ELECTAIC STRESS CORROSION CRACKING EVALUATION ut ech
LSHT & POWER
COMPANY DUANE ARNOLD ENERGY CENTER
["LINE MO SYSTEM REVISION - DATE | PAGE
v RBA RECIRCULATION BYPASS LINE - LOOP A (Con'T) 0 4/11/80 All
Swor NEAT ml statos  |stess
witdo  |om | weo | on MATERIAL TYPE & . WEAT
womsen  lum| Tyee | mEwD COMPONENT SPECIFICATION EAT | wusen '“'.'3"" HHIE ::: CoMMENTS
WELD OLHE:
BANICLR) D Aot5-WPN-6 3 égm"’ 0.047
LOWER 3C TO CASTING
RBA-J10 o lev | 8| x 1.52 | HIGI RESISTANCE TO 1GSCC
VALVE CAST A351-65 Gr. c¥8 | 7 | 41706 0.08 8% FERRITE
(MD-F0324)
REA-J12 4 lv-wor | Fw x |x 1.31
WELDOLET FORGED A182-F304 o [t12680 0.060 ALSO SHOWN ON PG. A4

(876E)
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Prapared fer Prapared by
JOWA ELECTIC STRESS CORROSION CRACKING EVALUATION nut ech
LIGHT & POWER

COMPANY DUANE ARNOLD ENERGY CENTER
LINE NO SYSTEM REVISION - DATE PAGE

RCB RECIRCULATION SUCTION - LOOP B 0 4/11/80 Al2
om‘
suee REAT STATUS  |STRESS
WELD piA| wWEtD | OR - MATERIAL TV7: & HEAT BULE COMMENTS
NUMBER  [Um)| TYPE | FIELD Comrone SPECIFICATION '.“::: NUMBER m"“ HHIE .
WELD NN
RECIRC. SUCTION | FORGED SA-508 CL.2 . "™ )
NOZZLE (N1B) LW ALLOY STEEL
RCB- F2 22 | noz-se | sw x10.97
SAFE - END FORGEE SA-336 GR, F8 7 |.S78 0.023
(N1B) _
LOWER C
RCB-J3 22| SE-p | PW 8 1.0 | 1i1GH RESISTANCE TO 1GSCC
PIPE (1-1) 2‘2:‘{%&“" FROM 1 |2r2470-4a | 0.045
LOWER AC & SOP WATER SPRAY COOLID
RCB-J4 22| P-E SW | 1.35 JuI - . 3
ELBOW(90°LR) T 2 | 300223 0.049
LOWIR C § S0P WATER SPRAY COOLID
RCB-J5 22 | E-P SW 1.24 JIGH RESISTANCE TO 1GSCC
i REW A358 CL.1 FROM )
PIPE (1-2) 2240 T304 1 |2r2470-1A |0.045
RCB-J6 22 |P-T W N X 1.24
REMUCING TEE LW AQ03-WP304W 18" QUTLET EXTRUDED PRIOR TO
22X22"X18" FROM A240-69 '] 2 |eoos2a 0.055 HEAT TREATMENT
RCB-.17 22 |1-p SW b . 1.32 S0P WATER SPRAY COOLED
i REW A358 CL.1 FROM _
PIPE (1-2) A240 T304 1 |2r2470-1A |o0.045
OWER A ATT.
RCB-J9 22 |p-P SW 0,89 §I 3 : T0_1GSCC
i RGW A3S8 CL. 1 FROM a
PIPE (2-1) A240 T304 1 |2r2431-1A |o0.040
OWIR \C
RCB-J15 22 |P-E W 1.51 BIGH RESISTANCE TO 1GSCC
e REW A403-WPR04W
TLEOW(90°LR) FROM A240 2 300223 0.049
b e e———— il 4 - -
RCB- 116 22 |r-v " e 3,52 AR ey —
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gyl STRESS CORROSION CRACKING EVALUATION porb
nutech

LIGHT & POV/ER
COMPANIY DUANE ARNOLD ENERGY CENTER
LINE NO. SYSTEM REVISION - DATE | PAGE
RCB RECIRCULATION SUCTION - LOOP B (Con'T) 0 4/11/80 Al3
0313
SHOP
HEAT cu;[ STATUS  |sTRess
wito  |om| weo | om MATERIAL TYPE & WEAT -
womBen  |ow)| Tyee |mEtp|  COMPONENT SPECIFICATION TREAT | wumsEn '“"‘:""“ HEE :‘;: CoMme
WELD » .’ ’
s
VALVE : N
LOWER ¢ TO CASTING
RCR-J18 22 v-pP W 18- 0.96 JHIGI RESISTANCE TO 1GSCC
PIPE (3-1) ﬂg"“'(,“ﬁg‘a“ FROM 1 | 2p2470-4a | 0.045
RCB-J24 22| P-E SW o 1.38 LWER ‘L & SHw .AT".R‘ SPRAY QDOLED
ELBOW(90°SR) ﬁ&‘;‘:‘gf&fif’;"'” 5 |ks1142-3 | 0.048
LOWER 3C TO CASTING
RCR-J25 |22 |E-Pp | PW Fh 1,57 |G RESISIANCE TO 1GSCC |
' - 51510 or |0.06 .
PP CAST A351 GR, CF8M r | -y 14% FERRITE
PIPE (3-1) ':g""o"%ifuc"" FROM 1 | 2p2470-4a |0.045
RCB-J21 4 | BPC SW X 1.32
FLANGE FORGED A182-69 !
(9008 LNW) F-304 4 |ale7 0.070 [PECONTAMINATION FLANGE
BLIND FLANGE rl' t_‘;ﬁ" NISZ-69 4  |a1167 0.070




ingopierl STRESS CORROSION CRACKING EVALUATION pi < b
g DUANE ARNOLD ENERGY CENTER lItQCh
. STSTEM RECIRCULATION DISCHARGE - LOOP B T T
RCB 0 4/11/80 Al4
|
=8 i cownr | MEELIECS i | M oot it commens
o CAST A351 CF8M 7 1 8is ™ 18:5% 143 FERRITE
RCB-J27 22 | Pp-P i 0.97
PIPE(8-1) okl 1 | 300075-1¢c | 0.05¢
RCB-J31  [22 | pv 0.9
(Vﬂﬁm) CAST A351-65 GR. CF8 7 | s90m .04 15% FERRITE
RCB-J32 22 | V-E 1.24
ELBOW(90°LR) ol g 2 |e6v0324-1a | 0.055
RCB-J3S L2 |E-p 1.22 |SHOP WATER SFRAY COOLED
PIPE (10-1) e Rt 1 |3s00075-1c | 0.058
RCB-J1L b2 Le-p 0,90
PIPE (10-1) e nlrig s gL 1 |300075-1c |0.058 FLOW RESTRICTER WELDED TO PIPE 1.D.
RCB-J44 P2 |p-T 1.43 JSHOP WATER SPRAY COOLED
R [ | [ [omo B
: R AC CONTINT - HIGH
RCB-146 P2 |T-Cr 1.33 JRESISTANGE TO 1GSCC
oS [ wow |, Lusn [omo T v &
Re-J7 P2 |Cr-Cp 1.22 JSHOP WATER SPRAY COOLED
WLLD CAP oo S 3 |e00225-1a |o.us8
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Propared fwr Prepared by
owA_ ELECTAIC STRESS CORROSION CRACKING EVALUATION
R DUANE ARNOLD ENERGY CENTER nu teCh
svsTE REVISION - DATE | PAGE
N "™ RECIRCULATION DISCHARGE - LOOP B (Con’T) 0 WiV ALS
[
- HE AT CARBON|  STATUS __|STRESS
TYE & 411 wear
wets  |tm| T [rein|  Comeoment HSPECIFICATION Toall wumsen (WIS SIBEL 6 | moex —
e ok
22° PIPE (8-1) [P hite 1 [300075-1¢c |0.058 ALSO SHOWN ON PG. Al4
RCB-J30 4 |BPC SW X 1.08
20 ssavinrathinn ° |hhaced  o.0e0 [SCOMRGE VALVE BYPASS LINE.
22+ pieE (10-1) RS O 2 1 |300075-1c |0.058 hiso siom ov pe. Ald
RCB-J37 4 |BPC SW X 1.25

WELDOLET : i CONNECTION FOR 4" RECIRC.
22"X4" FORGED A182-F304 ¢ '::;gz‘i 0.060 YISCHARGE VALVE BYPASS LINE
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Proparad b Prapared by
JOWA. ELECTAIC STRESS CORROSION CRACKING EVALUATION rut ech
LIGHT & POWER i .

COMPANY DUANE ARNOLD ENERGY CENTER
LINE WO SYSTEM REVISION - DATE | PAGE 2

R RECIRCULATION RING HEADER - LOOP B 4/11/80
NUREG
Shor l HEAT ann-l siatys  |smess
mmsen W] Tyee |mEwp |  COMPONENT SPECIFICATION Thear | womeen (CCNTESTRET 6 | moex
wiLo | LHE
_ REW A403-NP304W-67 .
WELD CAP e aaa 3 | xs1404-4p | 0.050
RMB-J1 16 | cp-wdr| sw ' 0.96 | SHOP WATER SPRAY COOLED
RING REW A3S8 CL.1 ) RISER OUTLETS EXTRUDED PRIOR TO
HEADER (11-1) | FROM A240-67 T304 1 |600120-1B | 0.059 HEAT TREATMENT
RMB-J6 16 | tdr-Cr| SwW - 1.45 1SHOP WATER SPRAY COOLED
REMICING CROSS | REW A403-WP304W ALSO SHOWN ON PG. Bl4
22X22X16X16 FROM A240-69 2 | 6825351 | 0.040
RMB-J8 16 Cr-Hdir| SW 8 1.35 ISHOP WATER SPRAY COOLED
RISER OUTLETS EXTRUDED PRIOR TO
RING REW A3S8 CL.1 )
HEADER (11-2) | FROM A240-67 T304 1 |600120-1B | 0.059 HEAT TREATMENT
RB-J12  ho |mndr-cp| Sw o 0.96 |SHOP WATER SPRAY COOLED
WELD CAP REW A403-WP304N-67 3 |xs1404-ap |0.050

FROM_A240
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Piepared for Prapaced by
JOWA. ELECTAIC STRESS CORROSION CRACKING EVALUATION nut ech I
LIGHT & POWER

COMPANY DUANE ARNOLD ENERGY CENTER
LINE MO SYSTEM REVISION - DATE PAGE

RRA RECIRCULATION RISERS - LOOP B (N2A) 0 4/11/80 Al7
0313
Swor HEAT cnlul STATUS | STRess
WELD pia| weio | o MATERIAL TYPE & | wear
NUMBER (W) | TYPE | FIELD CHmo— SPECIFICATION '&‘:{ NUMBER ""'“";"T HHIE ::l& COMMENTS
WELD 33, .
16" RING REW A3S8 CL.1 ) ) ae
KEADER (11-2) | PR A260-67 T304 1 | 600120-18 | 0.059 SPOOL 11-2 ALSO SHOWN ON PG. Al6
RAB-J11 10 | mdr-A | sw ] X 1.95
ADAPTER FORGED A182-F304 6 |s2624 0.070
RRA-J7 10 |A-p FW X 1.16
PIPE (16-2) SMLS A376 - TP304 s | 2p3687 0.051
RRA-JS 10 | P-E SW X 1,57
_ . REW A403-WP304W-67 _
ELBOW(90°LR) by 3 |37845-14 | 0.061
RRA-J4 10 |E-P SW X 1.63
PIPE (16-1) QLS A376-TP304 s | 2p3300 0.055
RRA-J4A Qo |p-p W X 0.98
S —— , . PORTION OF SPOOL 16-1 WAS CUT OUT
FIPE (16-1) SMLS A376-TP304 s |2r3399 0.055 gt el Mgl
-
PRA-J3 o |p-p W X 1.23 el
SAFE-END I .
T FORGED SA-336 GR. F8 7 | Ms3s 0.030
RRA- F2A o |p-se | x .02
—
mimn MLS SB-166 INCONEL 7 | Nx9923 0.06 SAFE-END REPLACED IN 1978
RRA- F2 ho |se-noz | Pw x h.os
RECIRC. INLET FORGED SA-508 CL.2
NOZZLE LOW ALLOY STEEL - INa “e-
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S RROSION CRACKING EVALUATION -
STRESS CORRO C nutech

| W— — | V- T

P

T & POWE
l“co:om y DUANE ARNOLD ENERGY CENTER
LINE NO. SYSTEM REVISION - DATE PAGE
RRB RECIRCULATION RISERS - LOOP B (N2B) 0 4/11/80 Al8
1 NUREE
Snoe HEAT CARBON sr?t'u’n STRESS
WELD piA| WELD | OR MATERIAL TYPE & HEAT COMMENTS
moMsen  |(w)| Tvee |pewp|  COMPONENT SPECIFICATION AT | womsen '“'“'"," HHIE -~
WELD 5- NN N
s
16" RING REW A358 CL.1 ) | I .
HEADER (11-2) | FROM A240-67 T304 1 | 600120-18 | 0.059 SPOOL 11-2 ALSO SHOWN ON PG. A16
RB-J9 10 | Wdr-A | SW X 2.19
ADAPTER FORGED A182-F304 6 | 52024 0.070
RRB-J7 10 | A-P W X 1.25
PIPE (17-2) SMLS A376 - TP304 s | 2p3687 0.051
RYB-JS 10 | P-E SW X 1.758
= REW A403-WP304W-67
ELBOW(90°LR) FRO4 A240 3 | 37845-14 | 0.061
RRB-J4 10 | E-P SW X 1.59
PIPE (17-1) SMLS A376 - TP304 s | 2p3399 0.055
RRB-J4A o |P-P W X 0,98
) PORTION OF SPOCY. 17-1 WAS QUT QUT
PIPE (17-1) SMLS A376 - TP304 s | 2p3399 0.055 AND REPLACED IN 1978
RRB-J3 no |p-p W X 1.23 .
SAFE-END FORGED SA-336 GR. F 7 | ms3 0.030
ko B ED SA-336 GR. F8 1535
RRB- F2A 0o |p-sE | « .oz
m:;im“ SMLS SB-166 INCONEL 7 | Nx9923 | 0.06 SAFE-END REPLACED IN 1978
RRB- F2 0 |se-noz | W ) x J1.03
| ' - RECIRC. INLET FORGID SA-508 CL.2 T
NOZZLL: LOW ALLOY STEEL
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Proparad for Prepared by
JOWA ELECTRIC STRESS CORROSION CRACKING EVALUATION
LIGHT & POWER o t h
ol dBes DUANE ARNOLD ENERGY CENTER utec
LINE NO SYSTEM REVISION - DATE PAGE
RRC RECIRCULATION RISERS - LOOP B (N20) 0 4 Al9
» i - 11/80
|
HEAT CARBON STRESS
wito low — MATERIAL TYPE & near | mear lmvnm e COMMENTS
ATION MBE
NUMBER | (IN) SPECIFICATIO IREAT | womsen [0 o
16" RING REW A358 CL.1 ~ ‘ . ‘
HEADER (11-1) CROM A240-67 T204 1 600120-1B | 0.059 SPOOL 11-1 ALSO SHOWN ON PG. Al®
ESUNL BU s e et ) i L .
RB-JS 10 2.10
ADAPTER FORGED A182-F304 6 |s2624 0.070
RRC-J7 10 1.24
PIPE (18-2) MLS A376 TP304 s | 2p3687 0.051
RRC-JS 10 1.73
. REW A403-WP304W-67
L /] ELBOW(90°LR) FROM A240 13 [amasa 0.061
RRC-J4 ko 1.40
PIPE (18-1) MLS A376-TP304 5 |2p3399 0.055
RRC-J4A B0 0,98
DY ooy e o e e 1 “"JPORTION OF SPOOL 18-1 WAS CUT QUT
PIPE (18-1) MLS A376-TP304 s |2p3399 0.055 B S st o b
RRC-J3 0 1.23
SAFE-END _ - = 7
EXTENSION FORGED SA-336 GR. F8 M53S 0.030
sie e - ' - S | il
RRC-F2A O 1.02
"y SAFE- END | W —p . o gl e . 2o
s SMLS SB-166 INCONEL 7 Inxo923 0.06 SAFE -END REPLACED IN 1978
F—_— —— —— —— S 4 — L_ S E— i —
RRC- 1 2 o 1.03
RECIRC. INLET FORGED SA-508 CL.2 .
NOZZL LOW ALLOY STEEL | *°~ |
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Preparnd 1o Propared by
JOWA ELECTAC STRESS CORROSION CRACKING EVALUATION n ut ech
LIGHT & POWER

LOMPANY DUANE ARNOLD ENERGY CENTER
LINE NO. SYSTEM REVISION - DATE | PAGE
RRD RECIRCULATION RISERS - L0 B (N2D) 0 4/11/80 A29
' [~ WiREG
swor HEAT cARBON. iy |smess
witdo  |om| weo | on . MATERIAL TYPE & WEAT - , -
wumstn  {um)| Tyee |miEio|  COMPONENT SPECIFICATION TREAT | niiBER ""f{ ak] § | = Conmme
MENT % INDEX
S|
16" RING RGW A358 CL.1 ) )
ot N |y R 1 |e00120-18 | 0.059 SPOOL 11-1 ALSO SHOWN ON PG. Al6
RMB-J2 10 | Hdr-A | SW X 1.83
ADAPTER FORGED A182-F304 6 |s2624 0.070
RRD- 17 10 [ap | W X 1.13
FIPE (19-2) SMLS A376 -TP304 s | 2r3687 0.051
RRD-J5 0 |P-E SW X 1.58
. REW A403-WP304W-67 )
§ LBOW(90°LR) g ot 3 |37845-14 | o0.061
RRD- J4 o |e-p | sw X 1.44
' PIPF (19-1) SMLS A376-TP304 s |2p3309 0.055
RRD-JSA Do |p-p | #w Y 0.98
. FORTION OF SPOOL 17-1 WAS CUT OUT
PIPE (19-1) SMLS A376-TP304 s |2r3z00 0.055 ook g LIS
RRD-J3 0o |p-p W X 1.23
SAFE-IND STy
ik FORGED SA-336 GR. F8 7 | Ms3s 0.030
RRD-F2A o |p-SE | ¥w x |1.02
m’;:},*"” SMLS SB-166 INCONEL 7 | nx9923 | o0.06 SAFE-END REPLACED IN 1978
RRD- |2 0 SE-NOZ | FW X J1.03 ;
RICIRC. INLET  |FORGED SA-S08 CL.2
NOZZLE LOW ALLOY STEEL N Y -




4 B Bd £33 6 B B B U CF & 6 B2 BE B Bl wad &
Propaced hw Prapared by
JOWA ELECTAIC STRESS CORROSION CRACKING EVALUATION nut ech
LIGHT & POWER
COMPANY DUANE ARNOLD ENERGY CENTER ﬂ
LINE N0 SYSTEM AEVISION - DATE PAGE
RBB RECIRCULATION BYPASS LINE - LOOP B 0  4/11/80 A21
NUREG
b HEAT statds  |smaess
WELD DIA| WELD | OR COMPONE MATERIAL TYPE & . NEAT  |ooment] RULE COPMENTS
NUMBER i) | TYee | FIELD » SPECIFICATION Ment | wumsER o HHIE -
WELD !u, ,
WELDOLET = 812680
RBB-J1 4 |woL-p | P X | x 1.23
PIPE SMLS A376-TP304 s | 2p33n 0.057
REB-J2 4| PE Sw x| x 1.39
- - SMLS A403-WP304W-67 20257
ELBOW(90°LR) FROM A312 3 |crro 0.047
RBB-J3 4 |Eg-»p SW ‘ x i x 1.50
PIPE ML A376-TP304 s |2p3sn 0.057
RBB-J6 4 |pT W X | x 1.86
‘ SMLL A403-WP304N-67 37368
TEE FROM A312 3 |ciwe 0.060
RBB-J7 4 |T-FL SW X 11X 1.29
WN FLANGE AT _
(9008 - LONG) mm—m Al®2-F310 4 E1460 0.060
BLIND FLANGE FORGED A182-F316 4 |El460 0.060
» MS AL03-WP304s 47 37368 .
TEE FRM AS12 3 - 0.060 LSO SHIOWN ON PG, Al4
RBK- J8 T-P W
PIPE MLS A376-TP304 s 233 0.057
RRBRR- )9 l_'.-l-_ ;_
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S RROSION CRACKING EVALUATION gl
STRESS CORROSION C mitech

LIGHT & POWER

ol DUANE ARNOLD ENERGY CENTER
LINE N0 SYSTEM REVISION - DATE | PAGE
RBB RECIRCULATION BYPASS LINE - LOOP B (Con’T) /M A2
B
Swor WE AT cansoM!  sTATUS  |STmess
wito  |om| wio | on MATERIAL TYPE & 1 e -
wUMBER ()| Tvee |FiEtp | COMPONENT SPECIFICATION AT womsen  [CRSNTS STRET € ] e San—
WELD % E M
Hi R
SMLS A403-WP304N-67 20257
ELBOW(90°LR) R y pRs 0.047
[ RRR- ¥ LOWER $C TO CASTING
RBB-J10 |4 |EV | Fw o | X 152 §TGH RESISTANCE T0 IGSCC
: ‘(':‘L)‘_/Em” CAST A351-65 GR. CF8 7 41706 0.08 8% FERRITE
.
weg-g1z 14 fvowor | mw x | x 1.25
WELDOLET . ! 6 | 812080
e FORGED A182-F304 g 0.060 ALSO SHOWN ON PG. AlS
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Propared tw Prapaied by
JOWA_ ELECTAIC STRESS CORROSION CRACKING EVALUATION n
LIGHT & POWER
COMPANY DUANE ARNOLD ENERGY CENTER utecn
LINE NO. SYSTEM REVISION - DATE | PAGE
RHB RESIDUAL HEAT REMOVAL - LOOP B 0 4/11/80 Bl
NUREG
Snor HEAT siatds  |smess
weto o | weo | on MATERIAL TYPE & 1 war et
womsen  [ow)| Tvee |piEwp|  COMPONENT SPECIFICATION A | wumsen (N8 HI S
- 149§
TEE ALSO SHOWN ON PG. A2
poaruie TE  [EALARSL - WP I0EW 2 |e003241  |o.05 "B RECIRC SUCTION LINE
RHB- 7 18} T-P w X 1.18
PIPE (P1) RGW A358 TP304 CL. 1 s |s28258 0.033
RIB-F35 18 | P-P SW x Jo.s2
. S A333 GR. 6 %
PIPE (P2) CARBON STEEL -
PIPE (P1) RGW A3S8 TP304 CL. 1 7 |328258 0.033
RIB-J2 s | e |sw .
i ey . BRANCH CONNECTION 'R 4"
(P-WOL) WELDOLET 18"x4 FORGID A182 F304 7 110G 0.05 CLEAN-UP SUCTION LINE
—
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Prepared fw

syl STRESS CORROSION CRACKING EVALUATION -
m‘gn:rumvma DUANE ARNOLD ENERGY CENTER nUteCh

LINE NO SYSTEM REVISION - DATE | PAGE ?
RHC RESIDUAL HEAT REMOVAL - LOOP A (20A) 0 4/11/80 B2
oy
b HEAT cARBON|  sTATUS  |STRESS
witd  |om| weo | om MATERIAL TYPE & 1 wear
wumBin  [um)| Tvee |miEip |  COMPONENT SPECIFICATION AT wumsen (ST STREL € | aoex SO
weLp Hd R
o |R&W A%03-WP 304 W TEE ALSO SHOWN ON PG. A3
22x22x20" TEE | epinr A240 2 16003241  10.055 “A" RECIRC DISCHARGE LINE
RHC-J1 ol 1e | X 1.28
PIPE (P1) RGN A3S8 TP304 CL. 1 7 |318435 0.060
RHC- F2 0ler | w . o
S1.S A333 GR. ©
PIFE (P2) CARBON STEEL ==~ M
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Prapared o Proparad by
IOWA ELECTAIC STRESS CORROSION CRACK!NG EVALUATION
t“w DUANE ARNOLD ENERGY CENTER nu t&l.
LINE O SYSTEM REVISION - DATE | PAGE
RHD RESIDUAL HEAT REMOVAL - LOOP B (20B) 0 4/11/8 B3
NUREG
g NEAT u-l siatds  |stness
R FELD Component NSPECHICATION © R NUMBER L"":"'"S{ A :: COMMENTS
- Hi ik
p2x22"x20" TE | EXTRUED MOS - WP3OWW | 5 fqeos351 [ o.040 TEE ALSO. SHOWN N 1. Al4 |
| TN 20| 1P | X 1.29
PipE (P1) REW A358 TP304 CL. 1 7 |318438 0.060
- F2 20| pp |sw X 0.84
PIPE (P2) 3“&3’3&‘? 6 cee |




APPENDIX B

STRESS RULE INDEX EVALUATION SUMMARY
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. KEY FOR STRESS wudk INUEX EVALUATION = SUuMRMARY 0
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151 ISI weld Number
well 1D Pipe Fabricator's Weld Number
WLl TYPE Components Adjoining Weld
PiPE SILE Pipe Diameter (in.)
NOODE NO NSC Stress Analysis Mode Number
COnP TYPE Component Type Used in Determining NB-3600 Piping Stress Indices
81 7 82
£ 2 C2 NB-3600 Piping Stress Indices
Kl / K2
SHUPRES) Pressure Stress Intensity (psi)
SI (Dw) Dead Weight Stress Intensity (psi)
SHETrExR) Thermal >tress lﬁtonslty (psi)
PR+ PB Primary Stress Intensity (psi)
PRePBeOF Primary plus Secondary ‘lus Peak Stress Intensity (psi)
Q v ¥ Secondary plus Peak Stress Intensity (psi)
RESI 57 Weld Residual “tress (psi)
YIELD ST Code Minimum Yield Strength of Piping Material at 550°F (psi)
MODe ELA, Young's Modulus of Piping Material (psi)
SRI.PRI Stress Rule Index - Primary Stress Component
SKEaSEC Stress Rule Index - Secondary Stress Component

.............................. - - - -

SKT ToraL Overall Stress Rule Index
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S CORE .
® NUTECH == VERSION 1.0.0 -~ PAGE 29 o
. DUANE ARNOLD RECIRCULATION PIPING.LOOP A ¢ 8 04701780 #
T T T T I
. STRESS WULE INDEX EVALMATION - SUMMARY ]

L L e L L L R L A L A L A L L e L L A L L R L R Y )

It RCA=-J] RCA=Js RCA-I5 RCA=-Js RCA-JT
wELD 1D Al RS=N-ALl=A RS- ‘Al-8 A2 RS=N=-A2~C
“ELD TYPE SE-P P-E E-P PP PP
“APE SIZE 22.00 22.00 22.00 22.00 22.00
NONE NO 10A L5A 20A A2 SNA2C
ConP TYPE TRANS ELBOWLR ELBCWLR PlifPe PiPE
BL 7 B2 «5071.00 1.0073.52 1.00/73.5%2 «50/71.00 «50/1.00
' cL 7 C2 1.37/71.%0 La23/4.70 1.23/4.70 1.10/1.00 1.10/71.00
Kl 7 K2 1.20/1.480 1.20/1.80 1.20/71.80 1.20/71.80 1.20/71.80
SLIPRES) 12388,.70 12388.70 12388,.70 12388.70 L2388.70
S1 (oW} T16.42 140.12 JAA. 00 21%.70 0.00
STLTHER) 114%.068 1038.97 699.63 543.29 0.00
PA + PR 6910.78 128%82.15 13602.37 6410.06 6194,.35
PHePBeQeF 2%432.10 28324.31 27184,.80 1771927 16353.09
Q ¢+ F 18521. ) 15442.106 13582.43 11309.22 10158.7+
RESI 57 28000.00 28000.00 *2000.00 28000.00 28000.00
YIELD ST 18800.00 18800.00 18800.00 18800.00 18800.00
MOD. ELA. 25666000,00 25666000.00 25666000.00 25666000.00 25666000.00
SRI.PRI «JoTs <6852 o 1235 « 3410 «3295
SKIWSEC «b533 «6194 « 5929 «5605% « 5441
svl TOTAL £ 0309 1.3047 1. 3164 «9015% «8736
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® NUTECH -= YERSION 1.0.0 =~ PAGE 30 »
. QUANE ARNOLD RECIRCULATION PIPING,LOOP A & 8 04701780 o
00000000000.000000000-000000000000000000000000000000000000000000000000000.000000000000000.00.0.00000.0.000.‘0000.000.000..00.00.0
. STRESS RULE INDEX EVALUATION = SUMMARY 0

I e e e e e L L L R R A Ll A L L A Al A A L R AL A L

151
. LD 10

HELD (YPE
PIPE SIZt
NODE NO

COnP TYPE

8L 7 92
CL /7 c2
KL /7 x2
STLIPRES)
S1 (Ow)
SIATHER:
PR+ PB
PHePBeQeF
Q + F
REST SV
YIELD STV

mOD. ELA.

SRI.PRI

Sxle5¢C

RCa=-J12 RCA=J1) RCA~-JLS RCA=-J18 RCA=-421
R5=-N-A2~-8 Al As RS=N=AJ=-A RS=~N~A3=~D
P-£ E-v v-p 8rcC L 3
22.00 22.00 22.00 22.00 22.00
I5A 40a 5%a 604 654
ELBOWLR ELBOWLR TRANS BRANRU ELBONSR
1.0073.%2 1.00/3.52 «50/71.00 1.0071.00 1.00/74.062
1.23/4.70 L.23/4.70 L.37/71.50 2.00/1.00 leeb/6.15%
1.20/1.80 1.20/1.80 1.20/71.80 1.20/1.80 1.20/1.80
12388.70 12388.70 12388.70 12388.70 12388.70
412.5%9 481.50 176,064 63.29 504.37
402.18 507.15% 45%0.1% 440.38 “3l.0%
13841008 14084.37 6371.00 12452.00 14716.48
25245.08 26T14.77 22102.4) 30639.51 32083.63
11403.39 12630.40 15731440 18187.51 L7387.10
28000.00 28000.00 28000.00 24000.00 28000.00
18800.00 18800.00 18800.00 18800.00 18800.00
2%666000.00 25666000.00 25566000.00 2%666000.00 25666000.00
« 7363 7492 « 3389 «h62) <7828
«S040 «S7T9? «86238 «6586 <6409
L.2982 1.3285 « 9624 1.3209 1.4297
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® NUTECH == VERSION 1.0.0 -~ PAGE 31 »
- DUANE ARNOLD RECIRCULATION PIPINGLOOP A € B 04/01/80 o
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- STRESS RULE INDEX EVALUATION -~ SUMMARY .

L LR R R R L A R L R L L L L L L L L L L L L L L L L T T T T T T YT L)

151 RCa=-J22 RCA=-J24 RCA-327 RCA-128 RCA-J30
wELD 1D AS Ab RD=A=ALl=A AT AR
WELD TYPE E-PP PP-P BPC P-v v-E
PIPE SIZE 22.00 22.00 6.00 22.00 22.00
NODE NO 70A 904 954 100A L15A
CUmMP TYPE ELBOMSK TRANS TEE TRANS ELBOWLR
Bl /7 B2 1.00/4.062 «50/1.00 1.00/72.35 «5%0/1.00 1.00/3.18
CL 7 Q2 le46/6.15% Le3b/1.48 1.50/73.113 1.3671.48 1.2374.24
Kl /7 K2 1.20/71.80 1.20/1.80 L.20/71.080 1.20/71.80 1.20/1.80
SLIPRES) 12388.70 12748.55% 3987.40 12748.55% L12748.55
St1 (0wW) 1061.17 294.64 179.63 94,27 227.62
SIC(THER) 526.47 436.32 2766.79 3J65.14 505.85
PM + PB 17280.24 66468.91 4409.40 6468.55 13472.78
PHePR*QeF 39299.10 22814.02 23790.24 22088.29 24459.25
Q ¢+ F 22012.85% 16145.10 19380.684 J5619.74 10986.406
RESI ST 28000.00 28000.00 3v000.00 28000.00 28000.00
VIELD ST 18800.00 18800.00 18800,00 18800.00 18800.00
NOD. ELA. 25666000.00 25666070.00 2%666000.00 25666000.00 25666000.00
SRIWPRI <9195 « 3547 « 2345 « 3441 « 71686
SRIWSEC « 71131 «H295 «8324 «6220 3559
SKRI TOTAL 1.6326 9842 L.0670 « 9660 1.2725
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® NUTECH == VYERSION 1.0.0 ==~ PAGE 32 o
B QUANE AANOLD RECIRCULATION PIPING,LOO?” & £ o 04/01780 ¢
.00000000000‘000000000...000.00.0.0.0.0000000000000000000000000000000000000.000000000000000000.00.0‘00.0000.0000.0‘..00.00.....0.
. STRESS RULE INDEX EVALUATION = SumMmMaRry .

O0.0000..000.0.00.00..0.0.00..00.0..000000.00000000000.0.......0.00000.0..0.00.0.....0.0..O....6..O..0.0.....00..............1...

151
wElLD 1D

«ELD TYPE
PIPE SIZE
NODE NO

ConmP Trpee

R e ——

81 /7 82
cL 7 Q2
Kl /7 x2
SLIPRES)
ST (Dw)
SHETHER)
P% ¢+ PB
PRePBeQeF
g ¢ F
REST ST
YIELD ST

“J0. FLA,

Skl.Prl

S«l+SEC

ROA=-332
RO=N=-A2~-A

E~-P
22.00
1204

ELBUWLR

1.00,3.18
1a2374.24
1.20/71.80
12748.55

208,79

a6 .87
13412.87
23849.85
10436.99
24000.00
14800.00

25%666000,00

RCA-J14 RBA-JIL RBA-J2 RBA-J)
RO=N-A2-8 Al RO=N~AS~-A RD=-N-AB-B
BPC wi-P P-E E-P
6.00 4.00 4.00 4.00
125A Als 130A 135A
TEE PIPE ELBOWLR ELBONLR
1.00/2.35% «50/71.00 1.00/2.4) 1.00/2.43
1.50/73.1) 1.10/71.00 La2773.24 La27/73.24
1.20/71.80 1.20/1.80 1.20/1.80 1.20/1.80
3987.40 8031.90 8031.90 8031.90
1115.00 591.19 T6.24 155.4¢6
2R60.58 9106.68 3049.40 4088.63
6606.90 4607.14 8217.26 8409.89
29593,08 280%8.27 30437 .04 3J6963.89
22986.19 23451.13 22220.38 28554,00
39030.00 45000.00 45000.00 45000.00
18800.00 18400.00 18800.00 18800.00
254566000.00 25666000.00 25666000.00 25666000.00
« 3514 « 2451 4371 4473
<4839 « 9150 «9585 L.048%8
1.213%) 1.2211 1.39%6 L.4961

sel TAT AL
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* NUTECH == VERSION 1,0.0 -~ PAGE 133 o
. DUANE ARNOLD RECIMCULATION PIPING,LODP A € 8 04701780
L L L L Y PR YT Ty,
. STRESS RULE INDEX EVALUATION = SUMMARY .

OOy FERNB000 000000000000 000000

is1 LLEE 1Y RBA-JS RBA-JT RBA-J9 RBA-J10
WELD 1D Al9 A20 RD~N~A9=A RD=N=AL0~-A A2l
MELD TYPE P-T T-r T-FL P~E E-VY
PIPE SIIE 4.00 4.00 4.00 4.00 4.00
NODE NO 1404 L40A L40A 150A 155A
conr TYPE TEE TEE TEE ELBOWLR ELBOWLR
81 7 B2 1.00/1.69 1.00/1.09 1.00/1.69 1.00/2.43 1.00/2.43
Cl1 7 c2 1.5072.26 1.5072.206 1.5072.26 Le2773.24 Le27/73.24
XKl /7 K2 1.20/1.80 1.20/1.80 1.20/1.80 1.20/1.80 1.20/1.80
STIPRES) 8031.90 8031.90 8031.90 8031.90 :031.90
$i oW 459.35 1446.17 0.00 740.30 405.85%
SIGTHER) 10590.04 10406.92 0.00 5588.41 3889.80
PH « PB 8809.42 10479.74 8031.90 9831.86 9018.69
PRePBeQeF 59343. 7 626008.5%8 14457.42 49128.28 3126%.23
Q « F 50534.20 52128.8) 642%.5%2 39296.42 28246.5%4
RESI SV 45000.00 45000.00 45000.00 45000.00 45000.90
YIELD SY 18800.00 18800.00 14800,00 18800.00 18800.00
MOD. ELA. 2%666000.00 25666000.00 25666000.00 25666000.00 25666000.00
SRILPRI <4086 «5574 «h272 «5230 4797
SRILSEC 1.3622 1.3849 «733) 1.2020 1.044%
SRI TOoTaL 1.830A 1.9424 1. 1605 1.7249 1.5241
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0000..00.0.0000000.00..0..00000000..00.000000000090000.000.000..00000..00.00.0.‘..000..O......‘..............‘........0....0.0...

151 RBA-J12 RCA-JI8 RCa-—-IM1 RCA=J8) RMA-JO
MELD 1D A22 RD=N-A2~-E RO=\~ 2 2=C A9 RD=N-A3-E
WELD TyPe v-wiL L 4 ol | T=-CR CrR-C?
PIPE SIIE 4.00 22.00 22.00 22.00 22.00
NODE NO 167A 1734 L75A 180A 1854
COonP TYPE TRANS PIPE TEE TEE TEE
8L 7 82 «5%0/71.00 «5071.00 1.00/2.3% 1.00/72.35 1.00/2.3%
cL 7 cC2 La3a/1a45 L.10/71.00 1.50/73.13 1.50/73.13 1.50/3.1)
Kl /7 X2 1.20/71.80 1.20/1.80 1.20/1.80 1.20/1.80 1.20/1.8¢C
SIIPRES) 8031.90 12748.55 12748.5%5 12748.55 12748.5%5
SI (tow) 1623.18 5.23 98.48 398.75 0.00
SLITHER) 54860.72 19%.% 219.90 511.41 0.00
PR+ PR 5639.1) 6379.51 12979.91 13685.135 12748.55
PHePBeQF Jlasdlde 17190.16 24742.49 28079.18 22947.40
Q e« F 25809.2) 10810.65% 11762.59 14393.84 10i98.84
RESI ST 45000.00 28000.00 28000.00 28000.00 28000.00
YIELD STV 18800.00 18800.00 186800.00 18800.00 18300.00
ROD. ELA. 25666000.00 2%666000.00 25666000.00 25666000.00 25666000.00
SRIsPRI « 3000 «3393 « 6904 «1279 «b781
SRILSEC 1.0097 «5534 «5670 «6045 <9447
SRI TOTaL 1.3098 «8927 1.2574 1.3324 L.2228
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* NUTECH -= VERSION 1.,0.0 =~ PAGE 135 o
- DUANE ARNOLD RECIRCULATION PIPING.LOOP A £ 8 04/01/780 »
P L L I T T L L L L L e R Y]
. STRESS RULE INDEX EVALUATION = SUMRARY -

.0.000..00.00...0..00....0..00...0.00.000.00000000..00.0....000.0.000...00..000.0...0.0.000.0..‘..00....0...0..00.....0.‘.....0..

151 LLEEY L RMA-J4 RRG~-J7 RRG=-J5 RRG=J4
MELD 10 RD-N-A3-D RD=N=-A3~( AL2 RD=N-AL~-B RD=N=-AG6~C
WELD TYPE HOR-CR HOR~-A A-P L E-P
PIPE SIZE 16.00 10.00 10.00 10.00 10.00
NODE NO Lil8ta 190a ADATR L95A 200A
COnP TYPE TEE TEE PIPE ELBOWLR ELBOWLR
81 7 82 1.00/72.3% 1.00/72.31 «50/1.00 1.00/3.18 1.00/3.108
L7 "2 1.%0/73.1) 1.%0/73.09 1.10/1.00 1e26/4.24 Le26/4.24
XK1 /7 x2 1.20/1.80 1.20/1.80 1.20/71.80 1.20/71.80 1.20/1.80
SI(PRES) 12482.49 11930.12 11930.12 11930.12 11930.12
S1 (tow) 167.25% 870.40 870.40 567.81 227.12
STITHER) 1941.48 9150.02 9150.02 3204.06) 2603.61
PR ¢+ PB 12875.42 1394 4.97 6835.406 13735%.73 12652.34
PRePBeQeF 34358.26 T7144.38 33784.50 46798.068 3961l.08
Q + F 21482.84 63199.40 26949.04 33062.9% 26959.13)
RESIL STV 30000.00 33500.00 33500.00 33500.00 33500.00
YIELD ST 18800.00 18800.00 14800.00 18800.00 18800.00
ROD. ELA. 25666000.00 25666000.00 25666000.00 25666000.00 25666000.00
SRI.PRI «6849 « 7418 « 3636 « 7308 «6730
SRI.S€EC « 7341 1.3788 «8619 «9491 «8621
SR TOTaL L.4189 2.1206 1.225%5% 1.6797 1.5351

[
e
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. SCORE B
® NUTECH == VERSION 1.0.0 -~ PAGE 36 ¢
. DUANE ARNOLD RECIRCULATION PIPING.LOOP A & 8 04701780
L T T LI
. STRESS RULE INDEX EVALUATION = SUMMARY .

00.00....0.00...00000....000000..0..0.0000.0.0.0..00..000.00.000000..0.0.0.00000.0..00.0000...‘.00‘...........................0..

151 RMA-J2 RRH-IT7 RMA-J1 RRH=-JS RRH=-J&
MELD 1D RD-M-A3-8 AlD RO-N=-ADI=-A RO=N=-AT7~-B RO=N=-AT-C
WELD TYPE HOR-A A-P LP-HOR P-E (34
PIPE SIIE 10.00 i0.00 16.00 10.00 10.00
NODE NO 215A ADATR 2204 225A 2304
cone TYPE TEE PiPE TRANS ELBOWLR ELBOWLR
81 /7 82 1.00/2.31 «%0/1.00 «%0/1.00 1.00/3.18 1.00/3.18
cL 7 ¢c2 1.5073.09 1.10/71.00 1.36/1.40 Le26/74.24 Le2674.24
KL /7 %2 1.20/1.80 1.20/1.80 1.20/1.80 1.20/71.80 1.20/1.80
SLIPRES) 11930.12 11930.12 llQll." 11930.12 11930.12
S1 (Dw) 13%.20 133.65 0.00 158.61 132.%1
SICTHER) 1874.17 187407 0.00 2840.50 3098.5%0
PR+ PR 12243.10 6098.71 6241.2% 12434.55 12351.48
PRePBeQeF 65971 .68 0is1.8) 20405.213 408906.90 42666.50
Q¢+ F 53728.58 24063.12 14163.98 28462.35 30315.08
REST ST 33500.00 335%006.00 30000.00 33500.00 33500.00
YIELD ST 18800.00 18800.00 18800.00 18800.00 18800.00
ROD. ELA. 25%5666000.00 256066000.00 25666000.00 25666000.00 25666000.00
SRILPRI «6512 « 3246 «3320 «b614 «6570
SRILSEC 1.2430 .8208 «6297 «8835 «9099
SRI TOTAL 1.8950 L.1452 <9617 1.5449 1.5669
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. S CORE 0
* NUTECH == VERSION 1.0.0 -~ PAGE 137 »
. DUANE ARNOLD RECIRCULATION PIPING.LOCP A & B 04/0L/780 o
T e L L L L L L A L A LA A LA A A L L L L
. STRESS RULE INDEX EVALUATION = SUMMARY .

PP I T e e T L L L L L L L L A R R L Al AL L A R A L Al

151 RMA-37 RNA-JB RRF=-J7 RRF~J45 RRF=-J4
wELD 1D RD-N=A)-F RD=N-A3~C All RD=N=-A5~-8 ROD=N=-AS-C
MELD TYPE CR-HDR HOR-A A-P P-E E~-P
PIPE SIIE 16.00 10.00 10.00 10.00 10.00
NODE NO 237 2404 ADATR 245A 2.7
COnP T/PE TEE TEE PIPE ELBOWLR EL3OMLR
8L 7 B2 1.00/72.35 1.00/2.31 «50/71.00 1.00/3.18 1.00/3.18
cL 7 C2 1.50/73.1) 1.50/73.09 1.10/1.00 L.26/74.24 1.26/4.24
KL /7 x2 1.20/1.80 1.20/1.80 1.2C/71.80 1.20/1.80 1.20/71.80
SIIPRES) 12482.49 11930.12 1i930.12 11930.12 11930.12
S (oW 145.5%0 882.20 882.20 612.61 218,54
SIITHER) 1380.76 8263.5) 8263.5) 3276.00 1492.08
PR + PR 12824.32 13972.29 6847.26 13878.17 12625.08
PHRePBQeF 31074.07 12284.89 32210.08 A7685.28 31063.16
Q ¢+ F L8249.76 58312.60 25362.80 33807.11 18438.10
RESI ST 30000.00 33500.00 33500.00 33500.00 33500.00
YIELD SV 183800.00 18800.00 18800.00 18800.00 18800.00
ROD. ELA. 25666000.00 25666000.00 256660017.00 25666000.00 256566000.00
SRI.PRI «6821 742 « 3642 « 7382 «6715
SRILSEC «6880 1.3091 +839) «9597 « 7406
SRI TOTAL 1.3701 2.052) 1.2035% 1.6979 l.4121
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¢ NUTTCH -= VERSION 1.0.0 == PAGE 18 o
. DUENE ARNULD RECIRCULATION PIPING.LOOP A ¢ & 04701780 o
P N N T e L L L L R L L L)
. STRESS Kult INDEX EVALUATIUN = SURmARY B
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151 KrA-210 KRE~JT7 RMA-J11 RRE-JS KRE=-J&
wtlOD 10 RO ~N=A3=n AlLD RO=-N=-AD-J RO=N-A4-B RO=N~A&~C
“ELD TYPE HOk=-A A-P HOR-CP P-F E-P
PIPE STk 10.00 10.00 16.00 10.00 10.00
NUDE NO 265A ADATR 270a 275 2804
CosP Tree TEE P.PE TRANS ELBOWLR ELBOWLR
8l 7 82 1.0072.31 «50/1.00 «5071.00 1.00/3.10 1.00/3.18
17 Q2 1.50/73.09 1.10/71.00 Ledb/1.48 Le26/74.24 Le206/4.24
KL /7 K2 1.2071.80 1.20/1.80 1.20/71.80 1.20/71.80 1.20/1.80
SLIPRES) 1193012 11930412 L2482.49 11930.12 11930.12
SI (10w) 169.806 Le9.806 0-00 122.3%0 27.31
SEtTreR) 6357.08 6357.08 0.00 3020.30 1726.5%6
PH e PB 12323.31 6l3a.91 6241.25% 12319.01 12016.96
PRePBQoF STT35.75 27496.24 20405%.23 41991.79 3L 27
Q « ¥ 45412.44 21361.13) 14163.98 296172.178 19372.30
REST ST 331500.00 335%00.00 3J0000.00 335%00.00 33500.00
YIELD ST 18800.00 18800.00 L8800,.00 16800.00 18800.00
MOde ELA, 2%6066000.00 256660006,00 25666000,00 25666000.00 25666000.00
SAlePR] «65%% «326) <3320 « 6551 «6392
SaleStC Lel25¢ «782) «0297 «9008 « 1540
SRl TaTaL Le 7801/ le104%8 96l 7 1.%%60 13932
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* Nulilm -= VE4ASICN 1.0.0 == PAGE 39 o
. JUANE ASNULD  ReCISCULATION PIPING,LOOP A ¢ 8 04701780 o
P R e R L R R R R R R R R R )
o STRESS RULE INDEX EVALUATION = SUMMARY -

e L A R L L L R L R R R R R R R R R Y]

151 RCB~-J3 RCB=J4 KCB-J5 RCB-Jb R =27
“ELD 1D sl RS=N-81-A RS-N-B1-B b2 A5=h-092-A
LD TYPE Se-¢ P-E €~ P-T -
PiPE SILE 22.G0 22.00 22.00 22.00 22.00
NODE NO 10n 158 208 238 238
ConP Trvee TRANS ELBOwLR ELBOWLR TEE TEE
8l /7 A2 «50/71.00 L.00/13.5%2 1.0073.5%2 1.0072.%9 1.00/2.59
CL 7 C2 L37/71.5%0 1.23/4.00 l.23/4.70 1.5073.45 1.50/73.45
Kl /7 w2 1.20/1.40 1.20/1.80 1.20/71.80 1.20/71.80 1.20/71.80
SLIPRES) 12388,.70 12388.70 12388.70 12388,.70 12388.70
SI (0«) 628.10 190.10 59.94 0.00 irr. 1
SItTnek) 843,00 d66.06 680,35 400.09 577.9¢6
PN « PB 6822.45 L3762.48 12599.78 12388.70 13366.67
PRePRQeF 24378.17 289715.1) 24615.061 24785.84 28238.21
Q * F L795%.12 15213.2% 12015.8)3 12397.14 14871.54
REST ST 23%000.00 28000.00 28000.00 28000.00 28000.00
YIELD ST 18800.00 L8800.00 las00.CO 18800.00 18800.00
“UD. ELA, 2%666000,00 2%666000.00 25666000.00 25666000.00 25666000.00
SklsPR] «JU2Y «71320 6702 «6590 «7110
SaleStC AR hing «2700 «5760 «6113
SHI Torac l.0L29 Lo d4a2 L2408 L.23%0 1.3223
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. SChHhan¢t .
® NUTECH - YERSION 1040 -~ PAGCE 40 »
. LUANE ARNOLD WECIRCULATION PIPINGSLOOP A & o 04701780 »
Stz R L R R R R R R L A L A R R R R R R R R A R R R A R S R R R R R R ]
. STRESS RULE INDEX EVALUATION = SUMMARY -

TR L R L L R R L L R A A L A A A A L R A Al Rl A A A A A A A A A A A A L R R L R R R R A

151 RCd=JY RCB-J15 K_.p=Jlb KCB-J18 RCB-J21
welD 10 RS=-h=-B2-A1l RS ~N-82-¢ a) B4 RS5-N=-B83-A
WELD TYPE P P-E &=y v-p 8PC
PIPE SIIE 22.00 22.00 22.00 22.00 22,00
NOUE NO NEZAL 158 408 558 608
ConpP TYPE PIPE ELBOWLK ELBUnLN TRANS BRANRUN
81 7 B2 «20/1.00 1.00/73.5%2 1.00/73.52 «50/71.00 1.00/71.00
€} 7 €2 1.10/1.00 L.23/%.70 Le2374.70 1.37/71.5%0 2.00/1.00
Kl /7 K2 1.20/71.80 L.20/1.80 1.20/1.80 1.20/71.80 1.2071.80
STIPRES) 123b8.70 L2388.70 12388.70 12388.70 12388.70
SI (0w) Lio. 17 152.6) 465.27 21L.92 103.13
SHETHER) Jon.?5 610,02 506.064 379.84 345.30
PR o+ PB 6I05.13 13630.5%2 14027.21 6406.27 12491.8)
PHePEeQeF 17248.063 2649%5.02 c6573.34 22007.99 30540.056
@ +¥ 10943.51 12864.50 125406.12 15601.72 18048.23
KEST ST 28000.00 28000.00 28000.00 28000.00 28000.00
YIELD 50 16800.00 L8800.00 18800.00 18800.00 18800.00
ROD. ELA, 2%666000.00 25666000.00 2%666000.00 25666000.00 25666000.00
SRILPRI « 3354 « 7250 « 7401 « 3408 56645
SRILSEC « 55953 5827 «5781 6217 «65%66
skl TouraL 0907 L.3027 1.3243 «9625 1.3211



y ~_-_‘L-.J = &3 (O @G £ 3 ‘, ol

NI e e L L L A A A A AL A A A A A Al A A A A A A AL A R A A

N > £ 8.0 & .
* NUTHOH -= WERSION 1.0.0 =~ PAGE 41 o
. UDUEANE ARNOLD RECIRCULATIUN PIPINGLLOOP A & b 04/01/780
O...OO0.00000..00000.000.0.00000000.000.00.00000..0000.00.00...0000.0.00.00.00.0000.0000.0.000.0..0..0.000.............O.........
. STRESS RuULE INDEX EVALUATION = SURMARY -

I e e L L L R L L A A A Rl A A A A AL R Al A AL )

st RCB=424 “CB=-142% RCa-427 RCB=-J130 RCB-JIL
wELD 1D KS=N=8)3-0 4% B6 RD=-N=-B1-A 87
wElLD TYPE P-t E-PP PP-P 8PC PV
PIPE SIZE 22.00 22.00 22.00 6.00 22.00
NUDE MO 658 108 908 958 1008
CONP TYPE ELAUXSK ELBOWSK TRANS Tek TRANS
8l /7 82 1.00/4.862 1.00/4.02 «50/71.00 1.00/72.3% «50/71.00
cL 7 C2 levtb/b,.15 Ledb/6.15 Ledt/Lan8 1.5073.13 Le36/1.40
KL /7 X2 1.20/1.80 1.20/71.80 1.2071.80 1.20/71.80 1.20/1.80
SHIPRES) 12388.70 12388.70 L2748.55 3987.40 12748.5%5
S1 (Dw) 445%.10 9r15.82 2%3.73 199. 717 48.20
SHETHER) 277.13 5.1 226,175 28713,.99 231.29
PN« PB 14842.9) 16892.131 6628.00 44%6.17) 6422.48
PRePBeQoF 29713436 316241.40 22144.58 24508.27 21607.42
Q ¥ 15270.41 19349.09 15%16.%u 20051.5%% 15184,.95
REST ST 24000,00 28000.00 28000.00 39000.00 28000.00
YIELD ST 18400.00 18400.00 14800.00 18800.00 18800.00
MOD. ELA, 25666000.00 25666000,00 25666000.00 25666000.00 25666000.00
SRILPRI 2682 NTTL « 3526 2371 <3410
SkEWS0C «6170 i1 «6205 «8420 «6158
SAl TotaL Led8a2 1.57137 9730 1.0791 <9574
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. S CO w ¢ .
® NUTECDH == VEMSIUN 1.0.0 == PAGE 42 o
. DUANE AxNGLD ®ECINCULATION PIPINC.LOOP A ¢ 8 04701780 »
L R T T Ty
. STRESS RULE INDEX EVALUATION = SUMNARY *

LR L A A A A A A A A L L A L L L L R R R R R L R R Y]

151 RCB-J)) RCB~-J35 RCB-J137 RBe-J1 RBB~-J2
wblLD 1D LT RO=N-d2~A RO=-N-82-8 aie RO-N-B8~-A
well TVYPE V-t E-P BPC woL=-P P-E
PIPE S1L¢ 22.00 22.00 6.00 4.00 4.00
NUDE NO L1%8 1208 1258 aLs 1308
Camp TYPE ELBUwWLR ELBOWLR TEE PIPE ELBOWLR
a1 7 82 1.00/3.108 L.00/73.18 1.00/2.35% «50/1.00 1.00/2.4)
€L 7 €2 Le23/4.24 12374424 1.5073.13 1.10/1.00 12773424
L 7/ K2 1.20/1.80 1.20/71.80 1.20/71.80 1.20/71.80 1.20/1.80
SLIPRES) 12748.55 12748.5% 31987.40 8031.90 8031.90
SI tow) 223.04 1L72.81 1124.139 657.5%6 73.806
SHITHER) 2406412 172.00 2993.171 9459.36 3011.41
PR+ PB 1345%8.21 13298.39 6628.94 4673.5%0 8211.47
PHePHeUF 22440.95% 21514.32 30396.60 28812.56 jo201.72
g ¢« F 8982.74 8215.%) 23757.606 241139.05% 21990.24
REST ST 23000.,00 28000.00 39000.00 45000.00 45000.00
YIELD S7Y l8800.00 18800.00 14800.00 18800.00 188600.00
MOD. ELA. 25666000.00 256606000.00 25666000.00 25666000.00 25666000.00
SRisPRI « 1159 <1074 « 315206 « 24806 «43068
Sl SEC «5213 «S1064 « 8950 «94%8 « 9552
S«<1 TaraL L.24V2 1.22138 1.2476 1e2344 1.3920

=
| SS—
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. S CURE B
* NuUTiCm -= YERSION 1.0.0 == PAGE 43 ¢
- OUaANE ARNULD RECIRCULATION PIPING,LOOP A £ b 04701780 o
Il T L T T R R T L i)
. STRESS RULE INDEX EVALUATION = SUMMARY .

e R L R R L L A L A L A A A R A R e A A L R A R R R R R R R R R )

I5i Kgs-J3 Kpa-Jo Rus-Js keg-J47 REB~J9
wELD 1D RO-N-d"=8 819 820 RO=-N=B9-A RD-N-810-4A
welD TYPE £E-P P-T | B 4 T-FL P-E
PiPe SIIE 4.00 4.00 4.00 4.00 4.00
NODE NO 13538 1408 1408 1458 1508
COnP TYPe ELBUWLR TEE TEE TEE ELBOMLR
8L /7 82 1.00/2.4) 1.0071.069 1.00/1.869 1.00/1.069 1.00/2.43
€L 7 €2 Ve2773.2% 1.5%072.206 1.5072.206 1.%50/72.20 Le27/73.24
KL /7 K2 1.20/1.80 1.20/1.80 1.20/1.80 1.20/71.80 1.20/1.80
SHIFRES)Y 8031.90 8031.90 8031.90 8031.90 8031.70
S1 (Dw) 173.64 “17.39 1962.36 1029.6) 746,35
SiiTnER) ALal.79 11066.80 10910.86) 0.00 5674.30
PM o+ PB Ba54.18 8819.95 10676.40 9774.08 98406,.56
PRePBeQer 3I7415.41 6135%3.99 65126.8) 18640.10 49664, 70
Q » F 289¢61.2¢2 52514.04 54450.4) 8865.41 39818.20
REST ST 45%000.00 «5000.00 45000.00 45000.00 45000.00
YIELD ST 18800.00 18800,00 18800.00 18800.00 18800.00
ROD. ELA, 25666000.00 25666000.00 25%6066000.00 25666000.00 25666000.00
SRI+PxI 4497 «4702 «%679 «5199 -%238
SRISEC 1.0%40 131904 L.4180 « 7681 1.2094
SA1 TOTAL 1.%04) l.9608 1.98%9 1.2880 1.7332
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. S COowrE -
® NUTELH - VENSION 1.0.0 == PAGCE 44 o
. UUANE AANOLD KeCIXKCULATION PIPING,LUOP A & 8 G4/01780 o
YT I e e e L Ll A A A Al A Al A A Al A A A A A A A A A Rl
. STRESS RULE INOEX EVALUATION = SUMMARY .

NN Y e e e R L L R L A L A L A A A A R A A A L A A L]

151
wElLD 10

“ELD TYPE
PIPE SIIE
NODE NO

cOmP TYPE

Kad-J10
821

E-v
4.00
L1558

EL0mLN

R3g=-J412
822

v-ulL
4.00
1678

TRANS

-

BlL /7 B2
L 7 C2
K1 /7 x2
STIPRES)
S1 (Ow)
‘THER)
A+ P8
PHePUeQoF
Q + F
REST ST
YIELD ST

“UD. ELA,

WK laPH]

SulsS5EC

1.00/72.4)
Le20/73.24
1.20/1.80
8031.90
“13.40
319397
9037.013
I6749.58
21T12.55
~5000.00
13800.00

2%9666000,.00

«480?

[ PVE L)

LS50 7S

«5%0/1.00
Lada/1.45
1.20/71.80

8031.90
Led52.1¢
3769.0606
5668.69

27101.6)

21432.94

45000.00

18800.00

29%666000.00

Lalong

RCB-Js) RCB=J4s RCB-J40
RD-N-B2~E RO=N-82-C 89
P-p P=T T-CR
22.00 22.00 22.00
173 1758 1808
PIPE TEE TEE
«50/71.00 1.00/2.35 1.00/72.35%
1.10/71.00 1.5073.13 1.50/3.13
1.20/1.80 1.20/1.80 1.20/1.80
12748.55 L2748.55 12748.55
57.24 431.51 3sl.12
492.65 1649.72 517.30
6431.%2 13762.30 13643.9)
Llal? 40 340682.07 28013.04
Ll13d6.38 20919.77 14369.11 ’
28000.00 286000.00 28000.00
16800.00 18800.00 18800.00
25666000.00 25666000.00 25666000.00
« 3821 «7320 1257
<5616 <6975 «6041
«90137 L.4278 1e3299
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® NUTFECH -= YERSION 1.0.0 == PAGE 45 o
0 ODuant A“NILD “cCIRCULATION PIPING,LOOP A ¢ 2 04701780
LR R R R R A R L A R R R A Al R R A R A A L R R L A R A A R R A L R R R R R R R R R PR Y X )
- STPESS WULE INODEX EVALUATION = SUMMARY .

LR R R L A A A A A A A R R A R A L L L R R L L L L T R Y T )

151 Kma=-J7 RAg-Jo RME-J5 RRC~-J7 RRC-J5
wilLO 1D RO-N=-B3~-c RO=N-d 3~-0D RKD=N-83~-C 812 RD-N-Bo~-8
ablo TYPL Ce~Cp HOR=-CR HOR~A AP L 3
PIPE St 24.00 16.00 10.00 10.00 10.00
NODE w~O Lloe5s 1878 1908 ADATR 1958
ConP TYPE TEe TeE TEE PIPE ELBOMLR
81 /7 82 Le00/72.5%9 1.00/2.%9 1.00/72.31 «50/1.00 1.00/3.18
CL 7 C2 145073445 145%50/73.45 1.5073,09 1.10/71.00 Le26/4.24
KL /7 K2 1.20/1.80 1.20/1.80 L.20/1.80 1.20/1.80 1.20/1.80
SHIPRES) 12748.55 L2482.49 1L1930.12 11930.12 11959412
SI (ow) 0.00 292.96 886.40 886.40 613.22
SitTneEx) 0.00 1I175.068 875,173 9479.33 31591.54
Pn + PB 12748.5%% Li261.01 13982.00 6851.45 13880.1)
PRsPHeQsF é2947.40 315323.04 157109.42 34406.08 50098.12
Q ¢ F 10198,84 22082.01) 6lL127.41 27554.01 36217.98
REST ST 28000.00 30000.00 33500.00 335%00.00 33500.00
YIELD 5T 18800.00 18800.00 18600.00 18800.00 13800.00
YOD. kLA, 2%066000,00 25666000.00 25666000.00 2%666000.00 296600006.00
SelsPul «hldl « 7043 . 1637 «Jb4s «7383
S<le5¢el «S8a7 « 14286 L.3578 «8706 « 9941
s<l Tarap 1.2224 Lebsa9 2.101n 1.213%0 1.7324
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151 RRC=Js Knp-J2 KiD=-317 RMB-J1l RRD-J5
“tLD 10 tD-N-86~C RD=N~-4 3-8 813 RO=N-83-A ROD-N~-BT7~8
wELD TYPE E~-F HOR=-A A-P CP-nDR P-E
PiPE SIIE 10.00 10.00 10.00 16.00 10.00
NOODE NO 2008 2158 ADATR 2208 2258
Cune Tryre ELdUal k TEE PiPE TRANS ELBOMLR
sl /7 a2 1.00/73.18 1L.0072.131 «50/71.00 «5071.00 1L.00/3.18
€L 7 C2 Le26/4.2% 1.5073,09 1.1071.00 ITELYATEL ) L.26/4.24
i 7/ w2 1.20/1.80 1.20/1.80 1.20/1.80 1.2071.80 1.20/1.80
SHIPRES) Li930.12 11930.102 11930.12 12482.49 L1930.12
51 (0w} 296,90 3¥s.07 3js.o7 0.00 232.12
SHiTrER) 1247.51 6603,13% 6603.3% 0.00 2974412
PR + P8 12874.25 2rnz.n 6303.13 6241425 12668.206
PrePaeQer 2979416 60038.48 28242.31 2040%.23 A28T7T7.59
g * F 16920449 a7325.17 21939.18 l141b63.98 29809.3)
REST ST 33500.G0 33500.00 33500.00 30000.00 335%00.00
YIELD ST 18800.00 18800.00 18800.00 18400.00 18800.00
ROD. ELA, 2%666000,00 2%666000.00 25%666000.00 25666000.00 25666000.00
SRI«PuI « 0848 67062 «33%) «3320 «b6738
SKls5¢EC « 7149 L1525 « 190% «6297 «9027

SKE T0TAL L.40)7 L.4287 1.125%8 <9617 L.5768

L
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sl LLDENEY CLTET RMo-49 RRB-J47 RRB~J5
sELD 1D RO=N-B7-C RO=~N-8 3~F RD=N-813~C 8Ll RO-N-B5-8
wELD TYPE E~P CR=HOR HOK~A A-P P-E
PIPE SILk 10.00 16,00 10.00 10.00 10.00
NUDE NO 2308 2378 2408 ADATR 2458
ComP TYPE ELBUELR TEF TEE PIPE ELBLWLR
8l /7 a2 1.00/3.18 1.0072.35 1.0072.31 «5071.00 1.00/3.18
CL 7 C2 Lel2b748.24 1.%0/73.13 1.%5073.09 l.10/71.00 Le26/4.24
KL /7 K2 1.20/1.80 1.20/1.80 1.20/71.80 1.20/71.80 1.20/71.860
SHLIPRES) 11930.12 12482.49 11930.12 11930.12 11930.12
S1 (Dw) 82.5%1 52.84 827.30 827.28 659.5¢2
SHtInER) 2013.067 1314.065% 10130.23 10130.23 Jol7.92
PR+ PB 12192.%0 12606,.06) 13845.21 6792434 14027.54
PHIPBOQSF 34005.74 JoL78.88 82350.72 35471.28 506%3.21
Q ¢ F 2l8l).24 L71572.2% 68505.51 28678.94 J6625.07
RESL ST 33500.00 30000.00 33%00.00 33500.00 33500.00
YIELD ST 18800.00 18800.00 18862.00 18800,00 18800.00
MO0, ELA, 2%606000.00 25666000.00 296606000,00 25666000.00 25666000.00
SkRisPRI AL L «67086 « 1364 « 30 1) « 7461
SRieSEC « 7847 b8} Lo 4545 LLLYY « 9999
kL TuTaL Lebd 22 Ledany 2.1909 L2479 Lo 7461
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STRESS RuLt

INUDEX EVALUATIUN = SUMMARY
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151
wELD 10

wiLD TrPe
PIPE SIik
NODE w0

Cune TrpPe

- ———

KL 7 %2
SLIPRES)
SI (0w)
SHETHER)
PN+ P8
PRePBrQeF
Q « ¥
RESI ST
YIELD ST

ROD. ELA.

- —

SRI.PRI

SRILSEC

AkB=-J4
RD=-N=-85-C

E~-P
10.00
2503

ELBUnlLK

1007318
le26/4.24

1.20/71.40

11930.12
74,77
2605.15%
13439.87
41515.0)
2807%.107
33%00.00

18800.00

25666000.00

Le%929

RMB-Jl11
RO=N-4 3-H

nOx-A
10,00
2658

TEE

1.00/72.31
1.5073.09
1.20/1.80
11930.12
al.87
8729.406
12073.34
10315.97
58242.6)
33500.00
18800.00

2%666000.00

1.9%03

RRA-J7 RMg-J12 RRA-JS
810 RO-N=-8 3-J RO-N-B4-B
Lep HOR-CP P-£
10.00 16.00 10.00
ADATR 2708 27%8
Pire TRANS ELBOWLR
«%0/1.00 «50/1.00 1.00/3.18
L.10/71.00 Le3b6/1.48 Le26/74.24
1.20/1.80 L.20/71.80 1.20/1.80
11930.12 12482.49 11930.12
6l.87 0.00 163.19
8729.406 0.00 3099.86
6026.9) 6241.25 12449.07
IN572.15 2040%.2) 42911.14
2554%5.22 14163.98 304062.07
3315G0.00 30000.00 33500.00
18800.00 18800.00 18800.00
25666000.00 25666000.00 25666000.00
«320¢ «3320 6622
« 8419 «6297 «9120
1. 1625 9617 1.5742
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Il
wtlD §D

wtiLl TYPE
PIPE St
Nubie NO

Cusp Tree

SHLIPRES)
51 thwe)
Shiinixd
PN + PR
PrePYedrk
g ¢ F
REST ST
YieLb 57

Wh. ELA.

MdA-JN
v =N=n&=(

t =P

10,00

Z4Un

ELsaLw

leuG/dele
Le20/8424
1.20/71.40
Ii930.12
L98,174
1212.064
12562.2)
solidi.ug
3iit0,.40
11500.,00
14460.00

2%660000.00

Sel.Pul

SulestC

st

« 9592

-

Sel Tulap

Letb2 14

AR
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L e I oI OOnOnnnIommmms
+ STRESS RULE INDEX EVALUATION =~ SUMRARY o

LA A AR LA LA R L R A A A L A L A A A L R A A A A A A L L L L L R L T R T E T T Y )

151 RRA/H=JAA RRA/H~3) RRA/H-F2A RRA/H-F2A RRA/MH-F2
WELD 1D
WELD TYPE p-r P-SEX P-SE P-SE SE-NZ
PIPE SIIE 10.00 10.00 10.00 10.00 12.00
NODE w~NO MELDS WELDS WELDS MELDS WELD2
COmP TYPE PIPE PIPE TRANS TRANS TRANS
8L 7 82 +50/1.00 «50/1.00 +5071.00 «%071.09 «5071.0¢C
cL 7 c2 1.10/1.00 1.10/1.00 L.36/71.48 1.3975 .40 1.3471.4%
XL/ x2 1.20/1.80 1.20/1.80 1.2071.80 |"zof[.lo 1.20/1.80
SI(PRES) 9916.97 9916.97 9916.97 T7157.14 6833.33
S1 tOw) 673.30 3014.9) 3251.2% 2574.37 5185.24
STITHER) 328).088 7026.02 742,46 5893,48 341,22
PR+ PB 5631.79 1973.41 8209.74 6452.94 8601.91
PRePBeQF 20213.34 Il6a.L A4653.04 34819.26 33957.5%6
Q +F 14581.9%5 23190.69 36444.10 20366.32 24955.65%
RESIE ST 33500.00 33500.00 33500.00 40000.00 38000.00
YIELD ST 18800.00 18800.00 18800.00 28130.00 28130.00
nOD. ELA. 25778000.00 25778000.00 25778000.00 29416000.00 29416000.00
SRI.PRI .2996 4241 4307 2294 . 3058
SRI,SEC 6834 .8058 <9941 . 7862 7239
SRI TOTAL «9830 1.2299 1.4308 1.0158 1.0297
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151 RCA-F2 RCB-F2
wELU 1D
WELD TYPE SE-NI SE-NZ
PIPE SIZE 12.00 12.00
NODE w~O NLA N1B
COnP TYPE TRANS TRANS
8L /7 82 «50/1.00 «%0/71.00
CL 7 C2 Le3A/1.45 Lada/1.45
KL 7 x2 1.20/1.80 1.20/1.80
SHLIPRES) 6833.13) 6833.33
S1 (Dw) 2085.38 1832.14
SHITHER) 2996.139 2292.12
PR > PA 5502.05% 5248.81
PRePBQeF 24302.30 2179%.16
Q + F 18800.25 165%46.35
RESI ST 32000.00 32000.00
YIELD ST 18800.00 18800.00
HOD. ELA. 2%778000.00 25778000.00
SRILPRI «2927 2192
SRILSEC « 7220 «6900
SRI TOvAL 1.0147 « 90692

£l
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. STRESS RULE INDEX EVALUATION = SUMMARY B
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151 RHC=-41 RHC~-F2 RHB~-J1 RHB=-J2 RMB-F)
WELD 1D
MELD TYPE L 4 P~ T=-p BPIP-WOL) r-r
PIPE SILE 20.00 20.00 18.00 i8.00 18.00
NODE NO 175A 2904 238 4108 a158
COmP TYPE TEE PIPE TEE BRANRUN PIPE
Bl 7 82 1.0072.%9 «50/71.00 1.00/2.%9 1.00/71.00 «%0/71.00
L7 C2 1-%50/73.45 1.10/71.00 1.50/73.45% 2.00/1.00 1.10/1.00
Kl 7 x2 1.20/1.%0 1.20/71.80 1.20/1.80 1.20/1.80 1.20/1.80
SIIPRES) 9699.32 9699.32 9605.12 960%.12 960%5.12
S1 tow) 854,01 546.02 431.29 230.50 441,72
STUTHER) 100444 1054.068 769.18 517.063 A61.25
PR+ PB 11912.0% 5395.08 10721.80 98135.62 5244.28
PHePBeQeF 29010.94 15702.35% 24748.92 24398.92 14304.11
Q ¥ 17098.89 10306.67 14027.13 14%63.30 9059.83
RESI SV 28500.00 28500.00 29000.00 29000.00 29000.00
YIELD ST 18800.00 18800.00 18800.00 18800.20 18800.00
ROD. ELA. 2%946000,00 25946000,.00 25946000.00 25946000.00 25946000.00
SRIWPRI <6336 <2870 «5703 «5232 «2790
SRILSEC « 6450 «5479) «5087 «b162 «53084
SRI TOTAL 1.2787 «8360 11790 1.1394 «8173

S
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151 RHD=-J1 RHD-F2
WELD 10
MELD TYPE T=-p pP-r
PIPE SIZF 20.00 20 .39
NODE NO L75%8 2908
COnP TYPE TEE PIPE
81 7 82 1.00/2.%9 «%0/71.00
L/ Q2 1.%50/3.45% 1.10/71.00
X1 /7 K2 1.20/1.80 1.20/1.80
SI(PRES) 9699.32 9699.32
S1 (Dw) 882.68 538.%6
STITHER) 1077.82 1128.25
LI ] 11984,.72 5388.22
PHePReQeF 29641.28 15803.3%
Q ¢ F 1L7656.57 10415.14
RESI ST 28500.00 28500.00
YIELD ST 18800.00 18800.00
NOD. ELA. 25946000.00 295946000.00
SRI.PRI «6375% «2866
SRILSEC «6529 «550%
SRI TOTAL 1.2904 «8371
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December 1, 1982

ATTACHMENT 4

Summary of Recirculation System UT Results, 1981-1982

1981 - A total of 48 welds were

A)
8)
C)
D)
E)

*Weld RRC-BJ4 had a linear indication ~ 3 1/4" long = 50% DAC.

17
21
5
4
*]

welds -

welds
welds
welds
weld

examined with the following results:

no indications
geometry < 50% DAC
geometry 50% to 75% DAC
geometry > 75% DAC
Linear Indication

A decision was

made to periodically monitor this weld.

1982 - A Total of 21 Welds Were Examined With The Following Results:

A)
8)
C)
D)

8 Welds
3 Welds
9 Welds

*1

Weld

*Weld RRC-BJ4 was examined with

Geometry < 50% DAC
Geometry 50% to 75% DAC
Geometry > 75% DAC
Linear Indication

identical results in 1981 and 1982.



