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FOREWORD

This Technical Bvaluation Report was prepared by Pranklin Research Center
under a contract with the U.S. NMuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) for technical
assistance in suppor:t of NRC oparating reactor licensing actions. The
sechnical evaluation was conducted in accordance with criteria established by

the N=RC.
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v-, I, E. Sargent and Mz, D. J. Vito contributed to the technical

b |

sreparation of this report through a subcontract with WESTEC Services, Inc.
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1. INTRODUCTION

1.1 PTRPOSE OF REVIEW

™is technical evaluation report documents a review of general load
handling policy and procedures at Commonwealth Bdison's (CWE) Zion Station
OUnits 1 and 2. This evaluation was performed with the following objectives:

o to assess conformance to the general load handling guidelines of

KUREG-0612, "Control of Heavy Loads at Nuclear Power Plants®" [1],
Seztien S5.1.1

e =c assess conformance to the interim protecticn measures of
NT3E3-0612, Section 5.3.

‘¥

1.2 GEINZ2IC BACKGROUND

Ganmeric Technical Activity Task A-36 was established by the U.S. Nuclear
Regulazory Comzission (NRC) staff to systematically examine staff licensing
criseria a=d the adeguacy of measures in effect at operating nuclear power
-~z == amgire =he safe handling of heavy loads and <o recomnend necessary

.z i- ==ese —easures. Tais activity was initiated Dy a letter issued by

she %I s%aff on May 17, 1878 [2] to all power reactor licensees, requesting

{~f~-=3=ism concezning the control of heavy loads nea: spent fuel.

- . - sl e, 2 E oaw ramsapeal 4a EESETR_s g8 Ernpmment ~ s -
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loaés 2= %iaclear Power Flants. The staff's conclusion from this evaluation
was =hat existing measures to control the handling of heavy loads at operating
plants, although providing protection from certain potential problems, do not
adequately cover the major causes of load handling accidents and should be -

upgraded.

*n order to upgrade measures for the control of heavy loads, the staff
develcped a series of guidelines designed to achieve 2 two-part cbjective
using an accepted approach or protection philosophy. Tae £irst portion of the

objective, achieved through a set of general guidelines identified in

NUREG-0612, Section 5.1.1, is to ensure that all load handling systens at.
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suc.ear power plants are designed and operated so that their probability of
failure is unz;o:mly.small and appropriate for the critical tasks in which
thevy are employed. The second portion ¢f the staff's objective, achieved
through guidelines identified in NUREG-0612, Sections 5.1.2 through 5.1.5 is
to ersure that, for load handling systems in areas where their failure might
result in significant consequences, either (1) features are provided, in
addition to those required for all load-handling systems, to ensure that the
potenti;l for a load drop is extremely small (e.g., a single-failure-proof
crane) or (2) conservative evaluations of load handling accidents indicate
that the potential consequences of any loac drop are acceptably small.

ce

h

sasility of accident consequences is quantified in NUREG-0612 into four

»

cciient analysis evaluation criteria. "
™he approach useé to develop the staff guidelines for minimizing the

petential for a load drop was based on defense-in-depth and the intent of the

guideline is to ensure that Licensees at all operating nuclear power plants

perforz the following:

1. provide sufficient operator truining, handling system design, load
manéling inssructions, and eqguipment inspection to eansure reliable
cperaticn of the handling system

define safe load travel paths through procedures and operator
training so that, to the extent practical, heavy lcads are not

-~ - A
—;.--:- - . - - - - - ----—
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provide mechanical stops or electrical interlocks to prevent movement
cf neavy loads over irradiated fuel or in proximity to ecuipment
associated with redundant shutdown paths.

staff guidelines resulting from the foregoing are tabulated in Section 5
of NUREG-0612. Section 6 of NUREG-0612 recommended that a program be '
initiated to ensure that these guidelines are implemented at operating plants.

1.3 SLANT-SPECIFIC BACKGROUND

On July 31, 1980, the NRC issued a letter [3] to GWE, the Licensee for
zion Station, requesting that the Licensee¢ review provisions for handling and

control of heavy loads at Zion Units 1 and 2, evaluate these provisions with
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respec: %o the guidelines of NURSG-0612, and provide certain additional
information to be used for an independent determination cf conformance toO these
guidelines. On November 7, 1980 (4], January 2, 1981 [5], and April 10, 1981
5], CWE responded to this reguest. Based upon tnis information, a draft
mechnical Bvaluation Report (TER) was prepared and informally transmitted to
the Licensee. A telephone conference call war subsequently conducted on
January 23, 1982, between representatives of the NRC, FRC, and CWE to discuss
unresclved issues in the draft TER. As 2 resalt of this conference call, CWE
srovided additicnal information on July 7, 1882 [7]. On October 12, 1982 ([8],

o~ —

S+T zrovided documentation to support the remaining concerns.

"
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2. EVALUATION AND RECOMMENDATIONS

This seciion ptisents a point-by-point evaluation of lcad handling
provisions at Zion Station Units 1 and 2 with respect to NRC staff guidelines
provided in NUREG~0612. Separate subsections are provided for both the
general guidelines of NUREG-0612, Section 5.1.1 and the interim measures of
NUREG-0612, Section 5.3. In each case, the guidelines or interim measure is
presented, Licensee-provided information is summarized and evaluated, and a
conclusion as to the extent of compliance, including recommended additional
action where appropriate, is presented. These conclusions are summarized in

-~ % 1
Ta2le 2.1.

"y

2.1 GEZX¥ZRAL GUIDZLINES

The NRC has established seven general guidelines which must be met in
order to provide the defense-in-depth approach for the handling of heavy
lcads. These guidelines consist of the following criteria from Section 5.l1.1

cf NUZ=G-~0612:

Safe Load Paths

O
(%]
I
'
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(
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o Guicdeline 2 - Load Handling Procedurzes

2 Guideline 3 - Crane Operator Training

¢ S:idaline &4 = Special Lifting Devices

& GoileLine 5 = Lilfzing Devices (not specially cesignesd)

- Cranes (Inspection, Testing, and Maintenance)

6
© Guideline 7 - Crane Design.

These seven guidelines should be satisfied for all overhead handling
systems and programs in order to handle heavy loads in the vicinity of thc'
reactor vessel, near spent fuel in the spent fuel poocl, or in other areas
where a lcad drop mav damage safe shutdown systems. The Licensee's verifica-
tion of the extent to which these guidelines have been satisfied and the

evaluation of this verification are contained in the succeeding paragraphs.

T
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2.2.1 NUTES-0622, Beavv loacs Overhead Eandlinc Systens

2. Summarv of Licensee Statements and Conclusions

Tae Licensee has evaluated the locad handling systems at Zion Station and
concluded that the following systems should be subject to the general
guidelines of NUREG-0612:

© containment polar crane

¢ underhung hand-geared b:idq; crane (containment)
¢ manipulator crane

¢ fuel building crane

& £uel handling bridge F

¢ 2-ton trolley attached to rail at 666' elevation at roof of auxiliary
building

o diesel generator room 2-ton trolley attached to two l0-tcn monorails
¢ ¢cib house 1l0-ton hoist attached to l6-ton monorail.

T~ addizion, the following heavy lcad-handling systems were excluded from
NTFEG-J812 casec cn physical separation from systems or coxponents required

£cor plant shutdcwn or core decay heat removal:

- emmdma wmoad -

crese
¢ rzdwaste crane
© maintenance shop crane

© two 4-ton monorails between the fuel building and the auxiliary building

0 two 25-ton monorails (auxiliary building).

b. Evaluation and Conclusion

The Licensee's conclusions concerning load handling systems subject to
the general guidelines are consistent with the guidance in NUREG-0612.
Further, the manipulator crane and the fuel handling bridge may be excludgd

since the heaviest load carried by these systems is a fuel assembly and

37+)in Resezrch Center
ra.5" o The Frenaun st
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associated handling equipment; the underhung hand-geared bridge c:an; may be
exclucded since it does not carry any heavy loads. BHowever, since each of
these systems is rated at a capacity (1 ton) greater than that defined to be a
heavy load, the Licensee should derate and appropriately mark each handling
system to that weight defined to be a heavy load. ‘

2.1.2 Safe load Paths [Guideline 1, NUREG-0612, Section 5.1.1(1;]

*Safe lcad paths should be defined for the movement of heavy loads to
zinimize the potential for heavy loads, if dropped, to impact irradiated
fuel in the reactor vessel and in the spent fuel pool, or toc impact safe
shutdown equipment. The path should follow, to the extent practical,
st-uctural £loor members, beams, etc., such that if the load is dropped,
the structure is more likely to withstand the izpact. These locad paths -
should be defined in procedures, shown on equipment layout drawings, and
clearly marked on the floor in the area where the load is to be handled.
Deviations from defined load paths should require written alternative
procedures approved by the plant safety review committee.®

a. Surmary of Licensee Statenments and Conclusions

ion Station Units 1 a2nd 2 are moved by the safest and shortest

szwns 25 shewn ¢on Tion drawings MS-16, 681, 682, and 683 (marked drawings ware

crovided with the CWE submittal). The new fuel unloading and movement area
na2s ceen identified as shown on drawing M=-8. [ILcad preparation and handling is
piosrzd ko soztags TEIAZESEASE Zechanics Ind superviges D mainsstante

fcremen who have demonstrated through experience the knowledge and abilic:
necessary to perform this work. Due to the configuration of the lcad paths
(e.g., the locad path for the reactor coclant pump (RCP) is from the puap deck
up to the 617-ft level, then over grating to its laydown area; the service
water pump motors are removed through the roof of the crib house and moved
across the roof), it is not apparent that marking load paths on the floor is
generally feasible, nor would it contribute to reactor safety. The crane
operators at Zion Station move locads under the direction of the maintenance
foreman or the fuel handling foreman,'who has the locad movement procedure in

his possession during the load movement.

Load paths are defined in procedures by including reduced size load

movement path drawings in the appropriate load handlinc procedures. Purther,

-

- - -
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since no deviations from the identified lcad paths are allowed, no alternate

procedures are required.

5. Evaluation

Identification of safe load paths at Zion Station Units 1 and 2 is
consistent with the guidance of Section 5.1.1(l1) of NUREG-0612.

Although Zion Station does not mark safe load paths, the use of load
handling supervisors who refer to written procedures or drawings to guide the
crane operator accomplishes the same objective as using permanent markings.
Zowever . the duties of these supervisors (specifically their responsibility
far ensuring that designated load paths are followecd) should be clearly

delineacecd.

¢. Conclusion and Recommendation

Zicn Station Units 1 and 2 comply with Guideline 1. Eowever, the
Licensee should clearly define the duties of load handling supervisors to

eas.ce that safe load paths in station procedures ace followed.

2.1.3 Icaé Eandling Procecdures [Guideline 2, NUR2G-0612, Section S5.1.1 (2)]

*s-aceduras should se developed to ccover lcad-haniling operations for

caims "made wbgw sges Aw et S = e A T T me im memciediby Sa
e ewaews =it 22% O CCoaC o€ vaesSe QVED, o2 = e - -

irraciated fuel or safe shutdown eguirment. These procedures should
imclude: identification of required equipment; inspections and accegtance
criteria required before movement of load; the steps and proper seguence
0 be followed in handling the load; defining the safe locad path; and
other special precautions.®

a. Summary of Licensee Statements and Conclusions

The Licensee has stated that written procedures govern the handling of
heavy loads in the vicinity of systems or components required focr safe
shutdown or decay heat removal. These procedures generally include sections
such as Equipment Description, Purpose, References, Initial Plant and/or
Compenent Conditions, and Precautions/Limitations, in addition to step-by=step

instructions. These procedures satisfy Section 5.1.1(2) of NUREG-0612.
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Aiiiticnal procedures will be developed prior to load movement for applicable
locads for which nc handling procedure currently exists (e.g., reactor vessel

lower internals).

b. Evaluation

Based on the list of procedures and heavy loads provided by the Licensee
and certification that the guidance of Section 5.1.1(2) of NUREG-0612 is
satisfied, Zion Station locaéd handling procedures are consistent with the
guidance in NUR2G-0612.

a
»
)
)
)
v
P
0
o

L -
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Zicn Station Tnits 1 and 2 comply with Guideline 2 of NUREG-0612.

2.1.4 (Crane Overator Training (Guideline 3, NUREG-0612, Section 5.1.1]

"Crane operators should be trained, qualified, and conduct themselves in
accerdance with Chapter 2-3 of ANSI B30.2-1576, 'Overhead and Gantry
Cranes'[%]."

a. Summaryv of Licensee Statements and Ccnclusions

The Licensee has stated that crane operators at Zicn Station are

e S in. gt tag o viv 2L.2%i87%,

-
.-

in

b. Evaluation

Crane operator training at Zion Units 1 and 2 meets the intent of NRC
staff guidelines on the basis of the Licensee's verification that the crane’
operator training program is based on ANSI B30.2-1976, with no exceptions.

c. Conclusion

Zion Station Units 1 and 2 comply with Guideline 3.

=
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2...5 Special Liftinc Devices (Guideline 4, NUREG-0612, Section S.L;Q(G)J

*Special 1ifting devices should satisfy the guidelines of ANSI
N14.6~-1578, 'Standard for Special Lifting Devices for Shipping Containers
weighing 10,000 Pounds (4500 kg) or More for Nuclear Materials'([l0].

This standard should apply to all special lifting devices which carry
heavy locads in areas as defined above. Por operating plants, certain
inspecticns and load tests may be accepted in lieu of certain material
requirements in the standard., In addition, the stress design factor
stated in Section 3.2.1.1 of ANSI N14.6 should be based on the combined
maximum static and dynamic loads that could be imparted on the handling
device based on characteristics of the crane which will be used. This is
in lieu cf the guideline in Section 3.2.1.1 of ANSI N14.6, which bases
the stress design factor on only the weight (static locad) of the 1sad and
cf the intervening components of the special handling device."

™
>

Surmaryv cf Licensee Statements and Conclusions

The Licensee has reviewed design and procurement documents for the
various lifting devices provided for the handling of heavy loads at Zion Units
1 anéd 2 and has concluded that this eguipment was designed according to
indus=rial standards using good engineering practices. The Licensee has
identified three special lifting devices (reactor vessel head lift rig,
i¢c, and reactor cooclant pump motor tripcd) specifically

designated for handling heavy loads.

Tne special Lif:ing devices were not designed to ANSI N14.6-1978, since

-4 e e 2..8% S =t T8 Veen
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ticular case of stress design factors, the Licensee reported that these
special lifting devices were designed with allowable stress egual to 1/5 of
material ultimate stress (a design factor consistent with the requirements of
ANSI N14.6-1578) and 1/2 of material yield strength (a design factor less
conservative than the 1/3 required by ANSI N14.6-1978).

Special lift rigs are stored in a clean, dry area, and are visually
inspected prior to use for evidence of physical abuse, damage, and defects.
The special lif: rigs are used only for the specific loadé for which they were
purchased. The Licensee has stated that periodic lcad testing to 150% of the
maximum load is neither practical nor oconomically-justifiable. In addition.

it is not feasible to bring such large test lcads into the Zion Station

}
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"

eactor containment building to test the load lift rig, the internals life
rig, ané the reactor ‘coolant pump tripod. An ongoing program for pre-lift
inspections is adeqguate to detect potential failures. Bowever, should an
incident occur in which a special lift rig is overloaded, damaged, or
distorted, an engineering assessment will be performed. fhis assessment will
address ANSI N14.6 and will include considerations of the load test specified
therein. The requirement to perform this assessment will be incorporated into

plant procedures.

5. Evelustion

Although special handling devices in use at Zion Units 1 and 2 are not
designed with a design margin of safety of 3 as required for material yield
szress, the emplovment of a stress design factor of 2 on yield provides yield
and ultimate stress margins comparable to those specified in ANSI N14.6-1978.
™ireher, the Licensee's positicn that Zion special lifting device design
cznfcorzs to good engineering practice is supported by the design data and
drawings provided for each lifting rig. ESowever, the visual inspection
can identified by the Licensee is not sufficient to neet the intent of
tnis guideline, additional action is required to implement the requirements
=2 ANSI N14.6-1978 for acceptance testing, inspection, and continuad

3, 5.4, aad 8.5. AACiticrally, B0

informacion has oeen provided to verify the periormance cf a lcad test

scszantially in excess of the maximum load lifted, whether in accordance with

(3}

the criteria of this guideline or that of a comparable industrial standard
(ANSI B30.2-1976, Section 2-2.2.2). This load test is deemed necessary to
substantiate the structural integrity of the lifting device and as proof of
workmanship of the device. Use of the cdevices at or near rated capacity for
several vears with relatively infrequent usage is not sufficient to satisfy

this reguirenent.

Regarding inspections of these devices, it is noted that in addition to

the visual inspections identified by the Licensee, periodic inspections

(annual or prior to use) also require the performance of dimensicnal and ~

nondestructive testing of major welds and critical areas.

-lle
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Tnezefore, on the basis of the above discussion, the development and
implementation cf a rigorous program of continued testing, maintenance. and
repair, com:in;d wi:ﬁ a load test sufficiently in excess of the maximum load
lifted by the device, will provide a degree of load handling reliability
consistent with that provided through conformance with this guideline.

c. Conclusion and Recommendation

Zion Station Units 1 and 2 partially comply with Guideline 4 uf
NUFEG=0612. In order to provide special lifting devices with load handling
reliabilicy consistent with this guideline, the Licensee should institute a

rcgzam that verifies, through conformance with ANSI N14.6-1978, Sections 5.1,

)

«3, 5.4, ané 5.5, ané performance of a locad test sufficiently in excess of
the zaxizum load lifted, that the lifting device continues to meet its
performance criteria and continues to L=z capable of reliable and safe

performance of its functions.

2.1.6 Liftinc Devices (Not Specially Designed) [Guideline S, NUREG-0612,
Section S.1.1(5)]

*_ifzing devices that are not specially designed should be installed and
used in accordance with the guidelines of ANSI 830.5-1971, 'Slings'([ll].
Zcwever in selecting the proper sling, the load used should be the sum of
t-e static a2nd rmaximum dynamic load.* The rating identified on the sling
2 by iEm sgrep o She "static foaf' SRiT FreosvEes the maximus static

- w e - -

- - -

o vnazic icad. wWaece this restsicts s8lings SC use On onliy cerztain

a. Summarv of Licensse Statements and Conclusions

The Licensee stated that the reactor coolant pump (RCP) motor lifting cable
and l7-ton shield block slings comply with ANSI B30.9-1971. The RCP motor lifting
cable is an eight-part braided rope of 6xl9 construction using l-inch diameter

improved plow steel grade component ropes rated at 50 tons. Four l=-inch, 6x19

"*For the purpcse of selecting the proper sling, lcads imposed by the SSZ.need
not be included in the dynamic loads imposed on the sling or lifting device.®

-12-
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izproved tiow steel grade ropes with independent wire rope core make up a bridle

sling for lifting the shield blocks for a load lift of 24 tons.

The cnly additional slings that are used at Zion Station are (1) slings
used in the diesel generator rooms, (2) slings used on the 2-ton trolley in
the auxiliary building, (3) the crib house slab removal sling, and (4) the
service water pump removal slings.

The slings used in the diesel generator rooms and on the 2~-ton auxiliary
building trclley are selected in accordance with ANSI B30.9-1971. These slings
are not sized with a 15% dynamic loading margin since review of locad drops
from the diesel trolley or auxiliary building trolley has shown that there
will ce nc damage to any safety related equipment required for reactor -

shusdown.

A removable 1l0-tcn trolley is attached to the l0-ton crib house monorail
for service water puzp motor removal. The concrete roof plug is picked up

with a four point sling a::angemeht consisting of four l/2-inch, 6xl19 improved

0
'

O
=
"
o
"w
ow
' -
)
"
(]

de rcopes with a vertical angle of 30° maximum with a mechanical

splice. The cazed s.ing capacity is 7.6 tons.

The sling arrangement for lifting the service water pump motor consists

cf a L-_/%=inch, 6x19 izproved plow steel grade rope with a vertical angle of

~ s - - - - . -y - - - - .- - e T as- F 4 |
- 2 2 s vides & REXIEUT rated sling Loz o5 13 toens.

™
(18]

Wizh the exception of the diesel room and the 2-ton auxiliary building

rolley hoist, the slings used for locad movement at 7%ion Station are selected

to maintain a 15% dynanic margin.

Since no slings are restricted for use on a particular crane at Zion

Station, no special marking of slings is required.

b. Evaluation

Zien Station Units 1 and 2 meet the intent of Section 5.1.1(S5) of

WUREG-0612 for the installation and use of slings for the handling of heavy

loads. .
) 3=
A
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The cateé capacity for the RC? motor lifting cable is specified in ANSI
B=27.9-1971 as 47 tons. This capacity allows a dynamic load of 30% when
cozpared with the 36-ton load weight identified for the RCP motor by the
Licensee. The rated capacity for the shield block sling was determined, from
ANSI B30.0-1971, to be 24 tons for a 60* horizontal angle with a hand-tucked
splice. The Licensee indicated that its sling geometry does provide a 60°
horizontal angle. This capacity also provides sufficient dynamic load
allowlnét for the 1l7-ton load weight identified by the Licensee for these
coxponents. Purther, with the exception of the diesel room and 2-ton
auxiliary building trolley hoists, the remaining slings used for load movement
at Zicn Staticn are selected to maintain a 15% dynanmic margin. Since the
diesel roon ané auxiliary building 2-ton trolley hoists are physically -
separated frox any safety-related equipnment required for reactor shutdown,

selection in accordance with ANSI B30.9-1971 is consistent with NUREG-0612.

2...7 Czane Insdection, Testinc, and Maintenance [Guideline €, NURSG-0612,
Section _S5.1.1]

*ms crzne should be inspected, tested and maintzined in accordance with

. ) Py - 2 i ®cnmwi: Macas T i i -
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exception that tests and inspections should pe performed prior to equipment
use when it is not practical to meet the frequency requirements of ANSI

230.2 for periodic inspecticn and test, or where frequency of crane use is
less than the specified inspection and test freguency (e.g., the polar crane
inside a PWR containment may only be used every 12 to 18 months during
refueling operations and is generally not accessible during power operatioms.
ANSI B30.2, however, calls for certain inspections to be performed daily or
monthly. Por such cranes having limited use, the inspections, tests, and
maintenance should be performed prior to their use.).®

a. Summarv of Licensee Statements ané Conclusions

The Licensee has determined that crane inspection, maintenance, and

operating procedures are all based upon ANSI B30.2-1376.
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c. Evaluation

Zion Station's crane inspection, testing, ané zaintenance program meets
the intent of NRC staff guidelines on the basis of the Licensee's verification
that procedures are based on ANSI B30.2-1976 without exception.

c. Conclusion

Zion Station Units 1 and 2 comply with Guideline 6.

<.1.6 Crane Design [Guideline 7, NUREG-0612, Section S.1.1]

"The crane should be designed to meet the applicable criteria and guide-
lines of Chapter 2-1 of ANSI B30.2-1976, 'Overheal and Gantry Cranes,' -~
and cf OMAA-7C, 'Specifications for Electric Cverhead Traveling
Cranes'([12]. An alternative to a specificaticn in ANSI 330.2 or CMAA-T70
nay be accepted in lieu of specific compliance if the intent of the
specification is satisfied."”

a. Summarv of Licensee Statements and Conclusion

The Licensee nas reviewed procurement specificaztions for overhead cranes
installec at Jicn Units 1 and 2 and has determined that, in ceneral, these
cranes were procured with structural design requirenents that are identical to
or exceed tnose reguired by Crane Manufacturers Association cf America (CMAA)
spagilicily, She crines '-'=.:=. surernassl 0 C¥E
enginsers' specificatior for electric overhead traveling bridge cranes, which
was based on cthe American Institute of Steel Constructica specificaticns, the
USAS Safety Code B30.2.0-1967, and the Electric Overhead Crane Institute
specifications (the predecessor to CMAA Specificaticn 70). The Licensee's .
review of the engineers' specification indicated that procurement of cranes
that fulfill requirements of this specification satisfies the intent of CMAA
Specification 70. Two differences between the reguirexents of the procurement
specification and OMAA Specification 70 were identified. These differences
were associated with design impact force and allowable compressive stress in
structural elements. In each case, specific crane characteristics, maximumn
hoist speed (in the case of impact force), and the ratio of the distance

between web plates to the thickness of the top cover plate (b/c ratio) of

T
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goructuzal elenents (box girders, in the case of allowable co:p:essivi stress)
are in accordance with the more restrictive design recuirements of CMAA

Specificaticn 70.

b. EBvaluation

Crane design :% Zion Station Units 1 and 2 meets the intent of NUREG-0612.
The Licensee has verified original crane design requirements at Zion Station
against the existing criteria in CMAA-70, noting only two differences: design

irmpact allowance and allowable compressive stress in structural elements.

MAA-T70, Section 3.3.2.1.1.3, requires that crane design calculations
include an izpact allowance ©f 0.5% of the lcad per foot per zinute of hoisting
speed but not less than 15%. EOCI specifies only a minimum allowance of lS&.‘:
Conseguently, for cranes with hoist speeds in excess of 30 ft/min, it is possible
that the impact allowance applied under EOCI-6l will be less than that required
oy C4AA-70. The Licensee has noted that both the polar crane and the fuel
suilding crane provide maximum hoist speeds of 5 ft/min, satisfying the

reguirenents of CMAA-T70.

~v::-70, Secticn 2.3.3.1.3 identifies allowable conpressive stresses of
approximately 50% of yield strength of the recommended structural material
cr girders, where the ratio of the distance Detween web plates to the

“Ad mmg wmem amsia e - - o ‘e "gre =miriem mAw == -
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:llowable compressive stresses decrease linearly for b/ ratics in excess of

38. E=OCI-6l provides a similar method for calculating allowaSle compressive

stresses except that the allowable stress decreases from approximately 50% of
yield only after the b/c ratio exceeds 41. Consequently, structural members

with b/c ratios in the general range of 38 to 52 designed under EOCI-61 will

allow a slightly higher compressive stress than those designed under CMAA-70.
T™e b/c ratios for the polar crane and fuel building crane are all less than

38.

c. Conclusion

Zion Station Units 1 and 2 comply with Guideline 7.
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2.2 INTERIM PROTECTION MEASURES

™he NRC has established six interim protection measures to be implemented
at operating nuclear power plants to provide reasonable assurance that no heavy
loads will be handled over the spent fuel pool and that measures exist to
reduce the potential for accidental locad drops to impact on fuel in the core
or spent fuel pool. Pour of the six interim measures of the report consist of
general Guideline 1, Safe Load Pnthi: Guideline 2, ILcad Handling Procedures;
Guideline 3, Crane Cperatcr Training; and Guideline 6, Cranes (Inspection,

Testing, and Maintenance). The two remaining interiz measures cover the

1. ESeavv load technical specifications

<. Special review for heavy locads handled over the core.

The status of the Licensee's implementaticn and the independent evaluation
of these interim protection measures are summarized in the succeeding para-

raphs cf this section.

(e

Te

mnical Specificaticns [Interix Protection Measure 1, NUREG-0612,
tion S.31

=
e

=

>eC

*ricenses for all cperating reactors not having a single-failure-=roof
svar=ead crane in the fuel storace pool area should be revised to include

s pund Bdmpnt oo  moniseks on it d Coantawd ¢ =y ey Y -
: zpesifizicicn comzeacsatle te Stancarc Tecanilil Spesilicaticn .

'Zzane Travel - Spent Fuel Storage Building,' fcr PaRs and Standard
Teszanical Specification 3.2.6.2, 'Crane Travel,' for BwRs, to prohibit
sandling of heavy loads over fuel in the storace pool until implementation
cf measures which satisfy the guidelines of Section 5.1 of NUREG-0612.°

«iy

a. Summary of Licensee Statements and Conclusions

The Licensee has stated that operating licenses DPR 39 and CPR 48 for
Zion OUni:ts 1 and 2 prohibit loads heavier that the combined weight of a single
spent fuel assembly plus the tool for moving that assemdly Zrom Deing carried

over fuel stored in the spent fuel pool.

o
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tvaluation ang Conclusion

=ion Station teahnical specifications include the required heavy load

movezens limitations as item C(7) (b) in the operating license.

2.2.2 MAdministrative Controls [Interim Protection Measures 2, 3, 4, and 5,

a.

NUREG-0612, Sections 5.3(2)-5.3(5)]

*procedural or administrative measures [including safe load paths, load
nandling procedures, crane operator training, and crane inspection]...
can be accomplished in a short time period and need not be delayed for
so=pletion of evaluaticns and modification to satisfy the guidelines of
Sestion 5.1 of [NUREG~0612]."

Sum=arv of Licensee Statements ané Conclusions >

sumzaries of Licensee statements and conclusicns are contained in

discussions of the respective general guidelines in Sectiens 2.1.2, 2.1.3,

2.1.4, and 2.1.7.

Traluaticas, Conclusions, and Recommendations

Tvaliazions, conclusiens, and recommendations are contained in discussions

the respective general guidelines in Sections 2.1.2, 2.1.3, 2.1.4, and 2.1l.7.

. ~e "--;?-'.. ?:os‘-.a-’-,. v‘as.‘:—.
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*Spezial attention should be given to procedures, eguipment, and personnel
for the handling of heavy loads over the core, such as vessel internals

or vessel inspection tools. This special review should include the
follow ng for these loads: (1) review of procedures for installation of
rigging or lifting devices and movement of the lcad to assure that
sufficient detail is provided and that instructions are clear and concise;
(2) wisual inspections of load bearing components of cranes, slings and '
special lifting devices to identify flaws or deficiencies that could lead
to failure of the compcnent; (3) appropriate repairs and replacement of
iefective components; and (4) verify that the crane operators have been
properly tra‘ned and are familiar with specific procedures used in
nandling these loads, e.g., hand signals, conduct of operation, and
content of procedures.”

-18=-
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2. Sumzmarv of Licensee Statenents and Conclusions

The Lice&see ba; stated that the visual inspection of load-bearing
conponents of cranes, slings, and special lifting devices was performed before
the initial lifts were made by the head lift rig, the internals lift rig, and
the reactor coolant pump. In addition, the Zion Station inspection program
ensures that inspections of these components are repeated at regular intervals.

b. Ewvaluation and Conclusion

Zion Units 1 and 2 comply with this interim protection measure on the
basis of the information provided concerning lcocad handling procedures, crane
-~

cperator training, and the inspection cf load-bearing components of lifting .

devices used to handle loads over the core.

ot
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3. CONCLUSION

This summary is provided to consolidate the results of the evaluation
contained in Section 2 concerning individual NRC staff guidelines into an
overall evaluation of heavy load bandling at Zion Station Units 1 and 2.
Overall conclusions and recommended Licensee actions, where appropriate, are
provide§ with respect to both general provisions for lcad handling
(NUREG-0612, Section 5.1.5) and completion of the staff recommendations for
interim protection (NUREG~0612, Section 5.3).

2.2, GENCRAL PROVISIONS POR LOAD EANDLING

The

The N staff has established seven guidelines concerning provisions for -
handling heavy loads in the area of the reactor vessel, near stored spent
fuel, or in other areas where an accidental load drop could damage equipment
required for safe shutdown or decay heat removal. The intent of these
guidelines is twofcld. A plant conforming to these guidelines will have
developed and implemented, through procecdures and operator training, safe load
t-avel paths suca that, to the maximum extent practical, heavy loads are not
cazriad over or near irradiated fuel or safe shutdown equipaent. A plant
conforming to these guidelines will alsc have provided sufficient cperator
-r2i=imz, handling sveten design, load handling instructicns, and equipnent
£22.Cn S0 ens.ce celiasle cperation cf the nandliing systex. As cdetailed
in Section 2, it has been found that load.h&ndling cperations at Zion Station
Jnits 1 and 2 can be expected to be conducted in a highly reliable manner
consistent with the staff's objectives as expressed in these guidelines. 1In

only cne area was a need for further Licensee action iden:ified.

© CWE should develop and institute a program that verifies, through
scheduled periodic testing and performance of a locad test
substantially in excess of the maximum load currently lifted, that
special lifting devices continue to meet their performance criteria
and continue to be capable of reliable and safe performance of their
functions. Such a program should conform to the requirements of ANSI
N14.6-1976, Sections 5.1, 5.3, 5.4, and 5.5 and should include an
initial lcad test of each special lifting device.

-
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3.2 INTERIM PROTECTION

The NRC ;:aft h;s established (NUREG~0612, Section 5.3) that certain
measures should be initiated to provide reasconable assurance that handling of
heavy loads will be performed in a safe manner until final implementation of
the guidelines of NUREG-0612, Section 5.1. Measures so specified include:
the implementation of a technical qpecitication to prohibit the handling of
heavy loads over fuel in the storage pool; compliance with Guidelines 1, 2, 3,
ané § of NUREG-0€12, Seztion 5.1.1; a review of load handling procedures and

cperater training; and a visual inspection program, including compcnent repair

-
-

"

replacement 2s necessary c©f cranes, slings, and special lifting devices to

elizinmz-e deficiencies that could lead to cozponent failure. Evaluation of

»

s -
-

"

ormazion provided by the Licensee indicates that the staff's measures for

interiz protection at Zion Units 1 and 2 have been satisfactorily implemented.
-2l
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1i. ANSI B30.9-1571
*Slings®

12, MAA-T0
*Specifications for Electric Overhead Traveling Cranes"®

'
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ATTACHMINT (6) TER-CS5506-403/404
ADDITIONAL INFORMATION RPQUIRED PROM ZION STATION UNITS 1 AND 2

l.2. RECOMMENDATION/OPEN ITEM

As final assurance that loads are safely handled at Zion Staticn,
Commonwealth Edison (CWE) should ensure that suitable visual aids are
available to assist crane cperators when moving heavy loads.

5. EVALUATION CRITERIA

-

TO ensure compliance and avoid unnecessary distractions to crane
cperators while controlling suspended loads (e.g., tryving to read procedural
steps Or drawings with the hook under load), NUREG-0612 reguires that safe
load paths be marked on the floors. Due to the number of load paths as well
as contamination centrol methods, several licensees have argued against such
markings; previocusly, it has been found acceptable to use other appropriate
visual aids in lieu of permanent markings to accomplish the same purpose.
Such visual aids ma2y consist of tape, pylons, rope, crane benchmarks, or use
£ a crane superviscr/signalman (with responsibilities delineated in

apgpropriate procecdures) to direct the crane operator along the designated load

O
t
'
(
(
[
{
1
U
(

Zicn Station Units 1 anéd 2 are in compliance with the reguirements of
NUREG-0612 for safe lcad paths, with the exception of load path markings. The
Licensee states that in lieu of the load path markings, load handling
supervisors are used who refer to written procedures or drawings to guide th‘
crane cperator. Therefore, to fully satisfy the requirements of this
guideline, CWE should verify that the duties of these supervisors have been

clearly defined.
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2.a. RICOMMENDATION/OPEN ITEM

CnZ should develcop and institute a program that verifies, through
scheduled periodic testing which includes performance of a proof test, that
special lifting devices continue to meet their performance criteria and to be
capable of reliable and safe performance of their functions. Such a program
should conform to the requirements of ANSI N14.6-1978, Section 5.

5. EJALUATION CRITERIA

Tne general guidelines of NUREG-0612 specify that special lifting devices
useé to carry heavy loads should satisfy the reguirements of ANSI N14.6-1978.
In crder to determine if compliance or eguivalence with the standard may be 1
established, the licensee, as a ninimum, should demonstrate that the following
issues have been adequately addressed for each special lifting device

identified:

© adeguacy of design (stress design factors, qualify assurance,
£abricaticn controls)

¢ prcof of workmanship and mechanical integrity (initial load test)

© programs to ensure centinuing compliance (test and inspection program).

- et

Tnree special lifting devices have been identified by CWE to require
compliance with NUREG-061l2 requirements: the reactor vessel head lift rig,

internals lift rig, and reactor coolant pump motor tripod.

Regarding requirements to locad-test the devices, the Licensee states that
periodic load testing to 150% of the maximum load is neither practical nor
econonically justifable. It is not feasible to bring large test loads into
the Zica Station containment building. It is CWE's cpinion that an ongoing

prograz of pre-lift inspectior: is adequate to detect potential failures.

It should be recognized that the intent of this load test is to provide

an appreciable overstress concition above the maximum load lifted as a proof
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of workmanship and mechanical elements in the assembled device. 1In addition,
it is :ecognizéd th;t.pQ:ZOtnance of such a load test may be difficult,
depending upon load-test capabilities of the plant and contamination of the
lifting device, as well as actual logistics of moving the device outside the

containnent.

Prom a technical viewpoint, the difficulty or impracticality of conduct-
ing a load test does not, of itsclf; justify a determination that a load test
is not reguired. The circumstances under which a load test could be
ccnsidered unnecessary, on the basis of engineering judgment, would include

overall consideration of the following issues:

¢ The device is of simole design. Simolicity of design eliminates

complex, and therefore difficult to analyze, components. Simplicity

also reduces the fabrication reguirements and consequent potential for
inadeguate workmanship.

¢ mTae device was fabricated under a ricorous cuality orogram. A
rigorous program of quality assurance and in-progress inspection,
including tnorough non-destructive examinaticn (NDE), is expected to
eliminate material flaws or errors in workmanship which wculd
ctherwise be detected by a proof test.

A conserva:zive desicn was used. The use of substantial conservatism
in design, for both stressed structural nembers and hardware (e.g.,
surnbuckles, U-bolts, threaded fasteners), could provide stress

&
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Infcrmation provided thus far by the Licensee is not sufficient to form a
technical basis upon which an independent determination can be made that a

proof test need not be conducted.

In addition, it is noted that one lifting device of concern is the
internals lift rig. Since the upper internals are the only load of interest,
it has previously been found acceptable to use a lift of the lower internals
(if sufficiently in excess of the weight of the upper internals) as the
equivalent of the reguired load test. Similar logic may also be applied to

other lifting devices if circumstances allow.

Although the CWE indicates that an on-going program of pre-lift

inspections has been implemented, insufficient detail has Deen provided to
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ascertain whether tm‘.s. program complies with the inspecticn and maintenance
criteria established in Section 5 of ANSI N14.6-1578. Therefore, CWE should
review the existing program and modify it as necessary to comply with ANSI
guidelirnes.
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