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U. 8. ATOMIC ENERGY COMMISSION
REGION I
DIVISION OF COMPLIANCE

Report of Inspection

CO Report No. 289/68-2

Licensee: METRCPOLITAN EDISON COMPANY
(Three Mile Island Nuclear Station)
Provizional Constructicn Permit
No. CPPR-40

Date of Inspection: September 18-19, 1968

Date of Previous Inspection: August 22, 1968

Inspected By:_ g2 ,(,.._g/‘// /2 K/c_' 44 g
F., S. Cantre.f¢ Reactor Inspectcr Pate

Reviewed By: -//7/ é W&&C//j// /0 4_,?4,/"
at

N. C. Moseley, Senifr Reactor Inspector

SCOPE

A rou-ine announced inspection was made of the 2452 Mwt pressurized
water power reactor now under construction ¢n Three Mile Island
near Middletown, Pa. The inspection effort was directed toward

the overall quality assurance prcgram, and a review of the concrete
problem reported on the initial inspection. A scheduled meeting
w2s held at the site with operating perzonnel on preparation of
preoperaticnal test procedures.

SUMMARY

Cafety Items - None

Statuz of Previously Reported Problem - Durirng the initial si
visit in August, the contractor was having difficulty prepari
unifcrm concrete as shown by the slump test and the subsequent
cylinder brezk test. Strict limits were established for slump
and temperature and United States Testing inspectors were assigned
respcnsibility for accepting each batch of concrete, ,
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DETAILS

Mr. Vernon Steubner, Resident Eagineer, MET-ED
Mr. H2rry Alexander, Field Quality Control Engineer, U.E.&C.
Mr. Arthur Ballschmeider, Vendor Inspector, U.E.&C.
Mr. N. Cole, Quality Control Engineer, MPR Associates
Mr. Jim Bartman, Supt. of Preducticn, MET-ED
r. Kick Klingaman, Senior Mechznical Engineer, Three Mile
Island (TMI), MET-ED
Mr. Jim Floyd, Station Engineer, TMI, MET-ED
Mz. Hzrold Morris, Supervisor of Maintenance, TMI, MET-ED
Mr. Joe Colitz, Supervisor of Operations, TMI, MET-ED

B. Preoperational Testing

The inspector discussed the precoperatioral testing program
with Mr. Bartman and other MET-ED supervision assigned to develop
procedures for preoperational testing. The Compliance role in
the preoperational testing pProgram was explained. Definitions
of the cztegories of procedures ir the 9 inspection manual were
given with examples of each category. It was emphasized that
our review of their procedures was for the purpose of a better
understanding of the test program, not approval of the procedure.

The reactor is designed to go from full basze load to staticn
load without a reactor trip. Mr. Bartman asked if it was nec-
eszary to test this ability. He was told that he may want to
test this ability in steps, but that the inzpector believed that
a test from full power would be necessary.

C. Quality Assurance Program

l. Gilbert Associates (GA) is responcible for develcping
quality control Hrocedures for 211 elements of con-
structicn, except the nuclear ccmponentz*. GA was not
irspected; howevexr, MET-ED 3:id the original ccncrete
Rprocesure was not adeguste (Porz2oraph D)%+,

*PEAR Appendix SD
**CO Repcrt 289/68-1
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United Engineers and Constructors (UE&C) 22 contractor
iz re=pors 1b* f all field qug‘ity control and shop
Guzlity cortrol for equipment z2nd materizls other than
that roppliied by Bazbcock & Wilcox.* UB&C is discharging
their responsibility zs follows:

@. A full time Quzlity Contrecl Eagineer, Harry Alexander,
has been z=signed to the Quality Contxrcl Program. He
is responsible fcr field and vendor inspections, check=-
ing inspection reports, 2nd m2iata ning the records.
Pricr to the TMI Froject he wzz an Acsistant in the
Quzlity Contzcl Program a+ Indi=rn Point No. 2. He
appears to have the reccrds well crganized.

b. U. £. Testing (UST) w2z hireé by UEsC to perform all
field inspecticns aud test of concrete work and
welding., Since the removsl of the low compressive
strength concrete from the con‘alnment building base, **
good rezults have been achievel with concrete (para=-
gra2ph D).

h

The UST iﬁapectoro have sole responsibility for
determlning that batches of ccncrete meet specifi-
cations The 1n=pectcr at the bkzatch plant certifies
‘the mix aﬂd the inspecter at the pour site makes
slump test, prepares cylinders, checks temperature,
time, revclutions and placement of ccncrete per the
quality contrecl procedurs for concrete. Record

show that some batches have been rejected. (So far
the rejected batchez have been useid in other non-
critical locaticns, i.e. concrete pad for service
and temporary storage buildings.) UST inzpectors
are inspecting cadwell joints. Approximately 3%
havs been rejected visually. all visually accepted
prcducticn joints tested had 2z tenzile strength
grezter than the 70,000 psi min.

*PSAR App=ndix 5D
**CO Rep

szt No. 289/68-1
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c. Twenty-seven vendor inspecticrns have been made to
determine that the vendor has the necessary Quality
Control Program,personnel, and tools needed to assure
the quality specified in the order. Action to assure
conformity to specificztions was tzken with two ven-
dors prior to start of the MET-ED crder. The in-
spector looked at the report of the initial visit
to one of these vendors and at the follow-up in-
spection report. The follcow-up repcrt indicated
workmanship and quality control had been improved,
and were now acceptable. The inspector was given a
list of the above inspections and a list of the cur-
rently scheduled inspections.

3. MPR Associates has been hired by MET-ED to monitor and
audit all inspection activities and reports. The
reactor inspector briefly @iscussed MPR activities with
one of their engineers (N. Cole) while observing a con=-
crete pour. He was one of five that are assigned to the
TMI Project on a part-time b2sis. They are not required
to be present while all concrete is being pcured, however

to date, they have covered all of the concrete in contain-
ment building. MPR activities and reports will be reviewed

in more depth on the next inspecticn.

D. Concrete

Mr. Steubner, Resident Engineer, MET-ED, credits strict
adherence to the revised concrete quality contrel procedure for
the improvement in concrete for the containment. He stated that
the original prccedure did not adequately ccnsider the hot
weather experienced during the first pour of the containment
base,* and that site personnel were not prepared to control the
temperature of the concrete. The new concrete gquality contrel
procedure limits the concrete temperature to 70°F maximum, re-
quires a 1" to 4" zlump, and assigns UST the responsibility cf
accepting each batch of concrete. Test cylinders are field
cured at least 24 hours before being mocved to the field laboratory
for stripping and curing.

*CO Report No. 289/68-1
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The concrete pour observed was a section cf the containment
base. Conveyor belts and a bucket were used to lower the ccn-
crete to the level of the pour. Operation of the conveyor crew
appeared to be satisfactory. When the bucket was used to placc
concrete near the edge where the vertical reinforcing steel had
been installed, the concrete was allowed to dr p about £ive
feet. When questicned, Mr. Steubner s+zted that a tremie was
used on previous placements when the concrete had further to
£211. On the observed placement the ccrcrete was about 3-4
feet from the bottom of the bucket after the concrete was
dropped but beforc compacting with vibrz=o:rs. This subject

is discussed further in the management interview section of
this report (Par. I). '

A local commercial concrete supplier hzs Leen retained to act
as "back-up" in the event of a breakdown o the cn-site katch

‘.Q

plant. If the back-up plant is used, UST will assign an inspector

to the back-up plant. Trial runs have been made to assure UZ&C
that the required quality control can be maintained. Ice will
be added at the site batch plant, if needed.

E. Cadweld Splicing

Each man is qualified as an individual to perform cadweld
splices instead of iwo men being qualified as a team. Initially
one of each 25 production splices will be removed and tested to
destruction. Approximately 3% of the splices have been rejected
visually. All of the visually accepted producticon splices that
were tested, failed above 70,000 psi. The inspector observed
one cadweld splice being made. Apprcprizte parts of the pro-
cedure in Attachment A were follcwed.

F. Testing Laboratory

A larger laboratory building is being erected. More space
i3 needed “or curing test cylinders. ‘ezt equipment has been
ordered to make the cylinder break teszt and to test cadweld
splices at the site.

———
N
./
N
oo



274

G. Cortzi~menrt+

1
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Trumpet:s 2re b g set in the containment base for beth 90
and 170 wire tendern In order to ccrntinue pouring ccncrete
while 2 decisicn is bel g m2Je between the dezigns. Once a
decisicn is reiched, the unneeded trumpets will be plugged.

T W
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H. Miscellareous .

One cr the cranes used in constructing piers for the bridge
across the river fell in the river and caught on fire when a
secticn of the dike under the crane caved 1ﬁ. The crane was

travelling along the dike with its bcom up 2t the time. There
wWere no injuries.

Xs ExXit Inter-iew

An exit interview was held with Vernon Steubner, the S:nior
MET-ED zite represzentative. The inspector reviewed the item of
noncernfcermasnce wherepy concrete was allowed to drop about 5 feet
withcut 2 tremie or a pipe for a guide. He stated that the crew
had been using 2 tremie, but at that point, they were in the way
of the crew that was compacting the concrete. He s32id he was
aware of the 3 foot limit imposed by the UE&C procedure, but had
decided tc permit the higher drop nezr the edge of the pour,
since the bucxe“ was being lcwered between reinforcing steel

until it was stopped by the reinforcing steel. 1In addition, a
crew was cl e“:i-g ccacrete from reinforcing steel above the
concrete level being poured. The inspector expressed his cen-
cern about deviztions from establizhed prccedures and the effect
it might have on subszeguent cperations. Mr. Steubner later
Phoned tc repcrt that smaller concrete buckets that coculd be
lowered between the reiﬁ‘orc‘fg steel were mcdified and put
into service the d2y after the inspectica. It was reported
that all <f the ccacrete was being placed with less than 3
feet of free f_‘ .
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ATTACHMENT A

' (Excerpted from U.E.&C. Quality Contrecl Prccedure No. 1,

IX. FROCETURES

a

A.

Rev. August 30, 1968)

(Contirued)

Frelimirary Teats (Contirnued)

6.

dweld Splices :

Reinforcing steel bars larger than #ll shall
be spliced with the "Czdweld" process.

Mill test reportz for szplicing sleeves and
powder will be regquired zné reviewed for com-
pliance with Specificzticn recuirerents.
Rejected material will be returned to the
Vencéor or otherwise removed from the site.

Prior to production work, the operztor des-
igrnated to perfor "Cad"e‘d“ splicing will

be qualified by prep2ring a test joint for

e2ch bar size and poa-t cn he will be required

to splice. These te:t joints will be tested

in tension after vi=mual excmination. If the test
splice develcp: a2t least the minimum specified
ultimzte ctrength cf the bar (A408 bars - 70 ksi)
the operator shall be considered qualified to
preduce that size and pczition of splice.

Using previou:zly quzlified opera2tors, approx-
imately fifty splices will be prepared under
production conditicns. Frem thece splices, at
leazt sixteen will be rzndomly selected and
tested to destruction. Results of these tests
will be turned over to the Y‘gl"ae’ for evalua-
tion and determinzticn cf the initizl sampling
rate for preducticn splices.

In qualificaticz c¢f both pre-producticn and
producticn splices, ezch completed =plice zhall
meet the following acceptznce stand2xds:



(1) sound, non-perca: filler metal shall be
visible 2t both end: cf the splice sleeve
and 2t the top hcle in the center cf the
gleeve. (A single shrinkage bubble present
below the riser iz nct detrimental and shculd
be distinguished from gereral porosity.)

(2) There shall be eviience cf filler metal be-
tween the sleeve 2nd bzr for the full 360°,
however, splice slesves which are nct exactly
corcentric or axizlly zligned with the bars
are acceptzble.

(3) The bar ends sh2ll be clezn and free from
rust, mill sczle, slag, gre2se, paint,
moisture, etc.

(4) Bars shall be lcngitudirally centered in the
gleeves as shown by previously affixed center-
punch marks or similar identifiable location
marks on the bzr.

(5) Bars shall not be scarfed and the portion of
the bar in the sleeve shzll have uniform de-
formations alcng its length consistent with
the rolled mill pzttern.

f. Field Tests (Continued)

6.

Cadweld Inspection - Cadwelding in the containment
structure shall be inzpected by 2 representative of
the T.L. as follows:

a. No Cadwelding will be permitted if the relative
humidity is over 80%.

b. Sleeves and crucibles =h 11 e checked for cleanli-

ness, rust, etc.

ol

c. Mcldzs to be prehezted when nacessary (new mold
or change of =zhift),
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Bar ends shall be free from loose mill scale,
rust, and moisture.

Bars shall not be scz2-f=3.

Bars shall be marked zy center-punching or
othe:r suitable means, 25 that a2ssurance of
centering ends within the zleeve may be made.

Completed splices shall be visually inspected
in accordance with the feollewing procedure.
Any splice which, in the judgment of the in-
spector dces not pzs: visuzl inspection, shall
be cut out and replzced.

(1) Properly made splicez will have fiiler
metal visible at bcth ends of the sleeve
and at the tcop hcle in the center of the
sleeve.

(2) Filler metal need nct flow to the very
edge of the sleeve due o the gasket action
of the asbestos wicking used to seal in the
molten filler metal.

(3) As a result of the Czcdweld process, a shrinke-
age bubble may be vi:zible at the top hole,
where the molten metal is introduced and
shrinkage fiszures and pinholes may be
visible at the top cf a vertical splice.
These casting flecwz do not adversely affect
the physical perfcrmarce of the splice and
therefore do not ccnestitute cause for re-
Jection.

Random samples of visually acceptable splices at
@ rate to be specified by the Engineer shall be
selected, cut from the structure and tested in
tension to destruction,

ézt3 zhzll be recordaa

For each Cadweld splics,
showing:

on rebar data shee+s :



(1) bplice rumber (Tais number shall also be
aprliel to the splicing sleeve using a hea
and w~**ne: resistant marking pencil.)

() Locatio=
(3) 8ize and orientzticn cf the eplice
(4) Operzicr number (crew numoper)

(3) Izte, wezther conditic=s, and time the
splice was mzde.

(E) Irspectcrs initials
(7) Ssmple numpber 228 test result, if applicable.

Failure of 2 tension test of a splice selected
from the structure z:= in "h" zbove (test result
less than 70,000 psi will be czuse for additional
gampling. 7The next previous cor subseguent splice
mzde by the source operztcr rhzll be cut from the
structure 2al texted in tension to destruction.
If this test result iz over 70,000 Psi the proce:z
will be considered in centrcl. If this splice
&lso £2ilsz, 2n engineering evzluation will be made,
a;:xng which time the operztor/crew responeible
shzll discontinue Cadwelding,



