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ADDENDtM TO REPORT NO, 1

1
Note by the Director. Division of Reactor 1.icensing

The attached addendum has been prepared by the Division of Reactor Licensing for
consideration by the Advisory Committee on Reactor SafeRuards at its February 1967
meeting.
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The following is a summary of additional information obtained at the recent
&

I staf f and ACRS Subcommittee meetings (February 2 and 3,1967) with ChicsRo Bridge &

Iron Cowany (CB&I) and General Electric.

At the time we wrote our January 24, 1967 report, it was not clearly stated

1) whether the 36" x 28" diameter recirculation line nozzles would be welded into

the bottom reactor vessel cylindrical ring sections in the field or in the

Birmingham CB&I shop where all the other major nozzles are being insta11edt and

2) that if the nozzle is to be installed at the shop, the manner in which relocat-

ing the reactor vessel penetration with respect to the edge of the cylindrical ring

might influence other design parameters. The CB&I has informed us that all nozzles

]
including the 36" x 28" diameter recirculation lins, nozzles (except a small off-set

R.V. 2" drain connection) will be welded into the reactor vessel at the shop. To

; accomplish this, the recirculation nozzle center has been moved an additional

9 inches upward from the bottom edge of the cylindrical ring, and the nozzle butt
|

weld attachment has been reduced 4 inches in diameter so that the edce of the

vessel nozzle penetration is in effect moved a net of eleven inches upward from the

bottom edge of the cylindrical reactor vessel ring. The increased plate material

| between the edge of the nozzle penetration and the edge of the plate will permit
|

welding at the nozzle without excessive dimensional changes and leave adequate room;

to make the girth weld during field erection of the reactor vessel. Raising the

nozzle tends to increase the chances of vapor carry-under during operation, but

General Electric feels there is ample net positive suction head pressura (approxi-

mately 325 f t.) and no operating problems are envisioned. We conclude that there
.

are no safety problems caused by this change.

!
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We have discussed the content of the final stress report of the "as built"

vessel with the applicant. General Electric and CB&I stated unequivocally that there ,

;-

will be no deviations from the ASME code and, therefore, there is no reason to |

repeat the stress calculations since the "as built" vessel would be within the

original ideal vessel calculations. Our purpose in advancing for consideration at
4

this time "as built" stress calculations was to improve the knowledge of vessel per-

formance capability and reliability, a desirable achievement for all pressure vessels,

but not selectively mandatory in this particular situation. We are, therefore,

satisfied with the response of General Electric and CB&I in this particular case.

Section 3.3 of our report recommended additional tests of base plate and weld

material. The CB&I reported that numerous tests conducted in the past on identical

material make this recommended testing necessary only if new materials are to be

used. The CB&I contends that their velding method has been adequately proven by

these tests, and there is no reason to add to the large volume of information that

has already been accumulated. They have stated that they will pro >ide a sufficient
t

] number of Charpy specimens for testing over a full range of temperatures in the heat

af fected zone, both perpendicular to the plate surf ace, per the ASME Code, and

parallel to the plate surface,for information. They have also stated that if their

destructive tests which check the strength of the steel show any abnormal character-

istics, additional tents, such as chemical analysis, would be performed to identify

the cause of the abnormality. We believe that the testing proposed by CB&I sub-

stantially satisfies the recommerdation made in Section 3.3

In Section 3.4 the recommendations of our non-destructive testing consultant

are listed. We have since learned that permanent record penetrant systems and tape

transfer methods of recording questionable surf ace defects will be used by CB&I on

t
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a restricted basis. We expect to obtain in writing a clearar understanding of the
j

! circumstances that would require such permanent records. We understand that CB&I

will provide a trained ultrasonic test operator and that his performance will be

checked frequently by the velding supervisor who is also trained in the use of ultra-

sonic equipment. The same couplant used for tests will be used during standardiza-

tion or calibration procedures. Our recommendation that the Betatron should be used
,

for radiographic examination of the reactor vessel field welds instead of the cobalt

source proposed by CB&I reflected our opinion that the best non-destructive testing

methods possible should be employed to obtain an independent audit of the veld

inte grity: 1.e., not completely dependent on individual performance during testing,
,

velding procedures, administrative controls, etc. An alternative to the Betatron
,

could be automatic ultrasonic tests with continuous brush recording of signals. Our

review of the Monticello quality control measures with extensive repeat ultrasonic

inspection of weld areas has caused us to temper our recommendation, at least for

the Monticelle reactor vessel. We believe that extreme care will be used in the

f abrication of this vessel because it is the first field-fabricated nuclear vessel

and because the best available manpower is being concentrated on this job. The

statistics of repeat ultrasonic tests have also had some influence on our decision.

We have concluded that the use of a Betatron may not be entirely feasible at this

time, nor can we justify it in balance against the extensive ultrasonic tests which

CB&I intends to perform on the weld areas.

In Section 3.6, we noted that maximum allowable offsets of longitudinal and

girth seams should be clearly stated with respect to ASME Code allowables. We have

since learned that CB&I fully intends to be within the allowable 3/8-inch
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longitudinal and 3/4-inch circumferential of fsets specified by the ASME Code, Case

interpretation 1365. Since the reactor vessel segments are assembled at the shop
'

i

where tolerances are checked very carefully and fit-up marks are made before dis-
'

assembly for shipp'ing by railroad to the site, we are satisfied that the vessel can

be assembled without requiring deviations from the ASME case referenced above.

In Section 3.8, ve recommended instrumentation of the reactor vessel to measure

vessel stresses during the 125% hydrostatic over-pressure test. General Electric

i feels that such measurements have been made on numerous occasions, that the adequacy

of the calculational methods have been adequately proven, and that little benefit
.

would be derived from additional tests of this nature. We further recommended a

complete examination of the entire outer surface of the reactoi vessel by magnetic

particle and ultrasonic tests af ter the hydrostatic tests are completed. General

Electric is currently planning to examine only those steas (to be identified prior

to operation) which will be used as the zero references for the reactor vessel life-

time inspection; i.e., certain selected areas which will be accessible for periodic

inspection over the life of the vessel. We agree that partial, rather than complete,

vessel inspection is acceptable.

Our reactor vessel consultants, f rom Parameter, Inc., are in agreenent with our

comments as presented here.

Summarv

Dur review of the proposed field-f abricated Monticello reactor vessel has

emphasized three areas of reviews

(1) The feasibility of f abricating a vessel in the field with at least as much

quality as a shop-built vessel. We believe CB&I has shown that assembly

of a reactor vessel by their company in the field is indeed feasible,
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although this is partly met by doing as much work as possible in the shop.

(For example, all nossle penetrations except one small drain line will be

shop-installed and inspected.)

(2) The use of the " state of the art" to do better than the Code requirements

when possible. The CB&I has done this by proposing the use of ultrasonic

techniques to an unprecedented extent as well as the Code-required radio-

graphy to check weld quality. This has also been indirectly implemented

by using a nousle design amenable to radiography. Areas'in which we feel

that further progress can be made in the future as the technology is

developed include: 1) the' use of Betatrona to improve radiographic

sensitivity and degree of coverage, and 2) the use of automated ultrasonic

scanning to decrease the importance of the " human f actor" in 'this type .of

testing.

(3) The practicability of performing an independent audit.- The following are

areas in which we feel this capability should be developed to allow a

check of vital work by persons not on the scene and to provide a permanent-

record of the test for future referencet

(1) A means of recording ultrasonic tests.

(2) Permanent records of surface inspection.

We intend to look at future shop as well as field-fabricated vessels- to

determine the extent to which these techniques are being developed and applied.
,
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