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ABSTRACT

The -Nuclear :Regulatory Commission (NRC) ‘has requested that-all -nuclear
plants, either operating or under construction, submit a response of
compliancy with NUREG-0612, "Control of Heavy Loads at Nuclear Power
Plants." EG&G Idaho, Inc., has contracted with the NRC to evaluate the
responses of those plants presently under coastruction. This report

contains EG&G's evaluation and recommendations for Susquehanna Steam
Electric Station, Unit 2.
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EXECUTIVE SUMMARY

‘Based on the 1nformat¢on'provided:Susquehanna Steam Electric Station
Unit 2 is in compliance with the intent of the requirements of NUREG 0612.
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Control of Heavy Loads at Nuclear Power Plants
Susquehanna Steam Electric Station
Unit "2 .

(Phase I)

1. INTRODUCTION

1.1 Purpose of Review

This technical evaluation report documents the EG&G Idaho, Inc.,
review of general load~handling policy and procedures at Susquehanna
Steam Electric Station, Unit 2. This evailuation was performed with
the .objective wof assessing.conformance 4o the_ general -load=handling
guidelines of NUREG-0612, "Control of Heavy Loads at Nuclear Power
Plants" 1], Section 5.1.1.

1.2 Generic Background

Generic Technical Activity Task A-36 was established by the U-.S.
Nuclear Regulatory Commission (NRC) staff to systematically examine
staff applicant criteria and the adequacy of ﬁeasures in effect at
operating nuclear power plants to assure the safe handling of heavy
loads and to recommend necessary changes to these measures. This
activity was initiated by a letter issued by the NRC staff on May 17,
1978 [2], «to -add :power reactor .applicants, requesting information
concerning the control of heavy loads near spent fuel.

The results of Task A-36 were reported in NUREG-0612, "Control of
_Heavy Loads at Nuclear Power Plants." The staff's conclusion from
this evaluation was that 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.

-
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In order to upgrade measures for the control of heavy‘loads, the staff
developed a serjes of quidelines designed to achieve a two-phase
wbjective using -an accepted -approach ‘or protection philosophy. The
first portion of the objective, achieved through a set of general
guiqelines identified in NUREG-0612, Article 5.1.1, is to ensure that
all load-handling systems at nuclear power plants are designed and
operated such that their probability of failure is uniformly small and
appropriate for the critical tasks in which they are employed. The
second portion of the staff's objective, achieved through guidelines
identified in NUREG-0612, Articles 5.1.2 through 5.1.5, is to ensure
that, for load-handling systems in areas where their failure might
result in significant consequences, either (a) featuies are provided,
in .addition to thase required for all load-handling.systems, to -ensure
that the potential for a load drop is extremely small ‘e.g., a
single-failure-proof crane) or (b) conservative evaluations of
load-handling accidents indicate that the potential consequences of
any load drop are acceptably small. Acceptability of accident

consequences is quantified in NUREG-0612 into four accident analysis
evaluation.criteria.

The approach used to develop the staff guidelines for minimizing the
potential for a load drop was based on defense in depth and is
summarized as follows:

0 Provide sufficient-operator-training, handling system
design, load~handling instructions, and equipment inspection
to assure reliable operation of the handling system

0 Define safe load travel paths through procedures and
operator training so that, to the extent practical, heavy

loads are not carried over or near irradiated fuel or safe
shutdown equipment

) Provide mechanical stops or electrical interlocks to prevent
movement of_heavy laads .over irradiated fuel or in proximity
to equipment associated with redundant shutdown paths.
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Staff guidelines resulting from the foregoing are tabulated in
Section 5 of NUREG-0612.

Plant-Specific Backgqround

On December 22, 1980, the NRC issued a letter [3] to Pennsylvania
Power & Light Company, the applicant for Susquehanna Steam Electric
Station, Unit 2 requesting that the applicant review provisions for
handling and control of heavy loads at SSES No. 2, evaluate these
provisions with respect to the guidelines of NUREG-0612, and provide
certain additional information to be used for an independent
determination of conformance to these guidelines. On July 22, 1983,

Rennsylvania Power.& .Light .Company iprovided the fnitial mesponsa [4]
to this request.
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2. EVALUATION ANC RECOMMENDATIONS

2.1 Qverview

2.2

The following sections summarize Pennsylvania Power & Light Company's
reviey of heavy load handling at Susquehanna Steam Electric Station,
Unit'Z accompanied by EG&G's evaluation, conclusions, and
recommendations to the applicant for bringing the facilities more
completely into compliance with the intent of NUREG-0612.
Pennsylvania Power & Light Company's review of the facilities does not
differentiate between the two units so it is assumed that both units
are of identical design. The applicant has indicated the weight of a
. heavy load for-thdis facility -(as -detined -in -NUREG~0612, -Article 1.29
“ as 1000 pounds. -

Heavy Load Overhead Handling Systems

This section reviews the applicant's list of overhead handling systems

which are subject to the criteria of NUREG-0612 and a review of the
Justification for excluding overhead handling systems from the above
mentioned 1ist. ‘

-

2.2.1 Scope

"Report .the results of your review of \plant arrangements -to
identify all overhead handling systems from which a load drop may
result in damage to any system required for plant shutdown or
decay heat removal (taking no credit for any interlocks,
technical specifications, operating procedures, or detailed

. structural analysis) and justify the exclusion of any overhead
handling system from your list by verifying that there is
sufficient physical separation from any load-impact point and any
safety-related component to 'permit a determination by inspection
that no heavy load drop can’'result in damage to any system or
component required for plant shutdown or decay heat removal."

fane g e
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Summary of Applicant's Statements

The applicant’s review oﬁﬁoverhead‘hand1ing 'systems
identified the cranes and hoists shown in Table 2.1 as those
which handle heavy loads in:the vicinity of irradiated fuel
or safe shutdown equipment.

The applicant has also i&éhiified numerous other cranes that
have been excluded from satisfying the criteria of the
general guidelines of NUREG-0612, These are indicated in
Table 2.2. These various overhead handlihg systems were
reviewed by the applicant with regard to criterion

NUREG .0612 «and .were .excluded based on .plant specific
conditions of plant shutdown or because the loads were not
greater than 1000 1bs. The applicant also stated that a
heavy load was considered to be any load in excess of

1000 1bs. This was the most realistic weight limit to
evaluate because many cranes monorails and hoists were rated:
in units of 1/4, 1/2 or 1 ton units. In addition the weight
of some loads was estimated and a convenient unit (1/2 ton)
was conservatively used for relatively small loads. The
applicants introductory remarks in the submittal indicate
that the main objective in responding to NUREG 0612 is to
insure that all handling of overhead loads at SSES No. 2 is
accomplished :in-a safe and efficient manner by providing
operators with proper training, operating procedures and the
equipment safeguards necessary, and by insuring that as many
overhead operations as possible are performed along defined
safe load paths. When loads are to be handled in the
vicinity of new or spent fuel or nuclear safety related
equipment, the ultimate objectives are to insure

1. radioactive release, as a result of a potential load
drop is less than the requirements of 10 CFR Part 100.

-
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2. damage to fuel will not result in Keff of greater
than .95.

3. damage to the reactor pressure vessel will not result
in uncovered fuel

4. damage to equipment will not result in loss of safe
shutdown capability to remove decay heat.

PP&L review of the overhead load handling systems consisted
of a physical walk down of all cranes, monorails, and hoists
in the reactor building, visual inspections to verify that
loads with large physical dimensions could -be safely moved
within defined load paths without impacting safe shutdown
equipment in the event of a load drop, and by reviews of the
affected drawings with cross checks of the SSES equipment
index. Consideration was also devoted to the lateral
movement of loads due to deflections caused by the
possibility of loads striking structural members. Where
cranes or monorails travel over hatches or access ways, the

lower areas were visually inspected for the potential impact
of a load drop.

Table 3 of the submittal, (4] 1ists the "cranes requiring
Detailed Review", the ‘heavy loads associated with -each
handling system from which a load drop could potentially
impact safety-related equipment or fuel. The table includes
crane identification, crane location, (building and
elevation), load identification and weight, safety related

equipment that could be impacted, and hazard elimination
category.
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TABLE 2.1 NOH EXEMPT MEAVY LOAD~HANDL1HG SYSTEM SUSQUCHANNA STEAM ELECTRIC STATION UNIT 2
Crape 1D Crane_Type . Heavy Loads Handied Load Weiqght
2H 201 Refueling bridge Fue! 1000 1bs
21 203 {Reactor Buildlng Elovation 818%)
2H 214
20 205 Recirculation pump . Recirculation pump . 27,200 ibs
Holist (24 tons capacity) Recirculation pump stator 21,860 Ibs
{Reactor Building Elevation 719%) Reclrculation pump rotor b 10,315 Ibs
2H 206A Equipment access Access door 64,000 ths
21t 2068 Door with personnel jock
Hoist {16 tons cach capacity)
{Reactor Building Elevation 719')
21 208A RHR Hieat Exchangors RHR Heat Exchangor 48,000 Ibs
28 2088 Hoists (12 tons each)
(Reactor Bullding Elevation 683') ’
2 209 1IPCI, RCIC and RHR pump and Tutrbino Hoist Coro Spray Pump Motor 6,330 Ibs
(12 ton capacity) Core Spray Pump Rotor 1,379 1bs
{Reactor Bullding Elovation 683! ) Core Spray Pump Stator 2,700 Ibs
Core Spray Pumps : 7,115 Ibs
. Iligh Pressure Coolant 6,200 1bs
. injection Pump
HPGt Booster Pump 3,900 Ibs
HPCl Gear Reducer 1,260 1bs
HPCI Stop Valve 2,900 lbs
* HPC] Turbine Upper 7,500 Ibs
tlcad Casc
. HPC! Turbine Rotor 1,400 Ibs
flecactor Core 1solation Cooling Pumps 5,275 1bs
Reactor Core lIsolation Cooling Turbine 3,490 Ibs
Residual Heat Removal Pump 20,650 1bs
RHR Pump Motor 18,020 Ibs
R Pump Rotor h,690 ibs
RHR Pump Stator " 6,960 Ibs
2K 210 Core Spray Pumps and RBCCW leat Exchanger Holist fiBCCH Heat Exchanger 24,715 1bs
. (12 ton capacity) Core Spray Pump 7,115 Ibs
{Reactor Bullding Elevation 683"') Core Spray Pump Motor 6,330 1bs
Core Spray Pump Rotar 1,379 ibs
Core spray pump Stator 2,700 tbs
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TABLE 2.1

(continued)

TN PO L e oL A S L

Crane D

Crane Typo

lleavy Loads Nandied

24 213

21 215,

21 216

21 218
21 219

XXX

Reactor Building Crane

Auxiifary Holst (5 ton capaclty}
{Reactor Building Elevation 818")

Main Hoist (125 tons)
{Reactor Building Etevation 818')

Equipment Shaft Crane
(24 tons capaclity)
{Reactor Building Elevation 799')

Truck Bay Jib Crane
{2 tons capacitLy)
{Reactor Building Elevation 670')

Reactor Building

Concrote Shiclding

Block loists

{Capacity not indicated)
(Reactor Building Elevation 719)

floor Plug Hoist
(Capacity Not indicated)
Reactor Building Elevation 818')

Hlead Holding Pedestal
Bryor/Scparator Siing
Stud Tensioner .t
Vessel Head Strongback
Jib Crane

tlatch Covers

Support Beams

Reactor Cavity Shield Blocks
Dry Hell Head

Reactor llead Insulation
Reactor ilead

Steam Dryer

Stcam Separator

Fuel Pool Plugs

Hater Tight Gates
Equipment Pool Plugs
Reactor lead Carousec!
Service Platform

Miscel laneous

Miscel laneous

Concrete Shictd
Block

Resin Bed Shield Cyvers
Equipment Access Plugs

toad Weight

1,450
3,500
1,500
6,500
5,200
6,000
3,000

71.5-98.5 tons

104.5
18.2
91.8
40.0
73.3
12.0

63.0
5.0
6.5

48,000
4,000

20,000

30,500
27,200

Ibs
Ibs
tbs
Ibs
Ibs
ibs
Ibs

tons
tons
tons
tons
tons

tons .
3.0-4.5 tons

tons
tons
Lons

ibs

ibs

Ibs

Ibs
Iibs

o = Ema

fx o= ema -
B
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TABLE 2.2 EXEMPT HEAVY LOAD-HANDLING SYSTEMS SUSQUEHANNA- STEAM £LECTRIC
STATICON UNIT 2 y

Location (1)

. . Hazardous H-E Category
Crane ID Building Elevation Target (2) (3)
2H 204 Reactor Building 719! None B8
H 207A, B Drywell ‘ 719! Recirc. pump A
2H 211 Reactor Building 818! Fuel 8 ,
2H 212 Reactor Building 818! Fuel 8
2H 217 Suppression Pool 683! Various A
.2H .239-242  Reagtor -Building 739! ‘Main .Steam A
Isolation Valves
2H 243 Reactor Building 719! None B
2H 402A, B Drywell . 752! Feedwater A
Isotation Valves
2H 403, 4 Drywell i 738! Main Steam Relief A
. + Valves
24 406-422 Drywell 738! Main Steam Relief A
. Valves
Notes: 1. Only cranes in Unit 2 reactor building are considered for

this report. Buildings common to both units were covered in
the Unit 1 reports. These are Radwaste, Diesel Generator,
ESSW pumphouse, and Circulating Water Pumphouse).

2. Hazardous targets are items if impacted By a load drop, could
contribute to one of the adverse consequences as listed in
Section 5.1 of NUREG 0612.

3. Hazardous Elimination Categories

A. These load handling Systems are only used doing a
shutdown. -

B. The capacity of this load handling system is 1000 lbs or
less.
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B. EG&G Evailuation

“PP&L's evaluation“is wimilar to the submittal fﬁr Unit 1,
PP&L has provided the results of their review and identify
any potentially hazardous load handling operations which
will require special procedures or equipment modifications
to insure the intent of MNUREG 0612 is met. The review
appears to be adequate.

C. EG&G Conclusions and Recommendations

"Since there is no information to the contrary, EG&G
concludes that.the.applicant /has dincluded .all «applicable
hoists and cr-nes in their list of handling systems which

must comply with the requirements of the general guidelines
of NUREG-0612.

2.3 General Guidelines

This section addresses the extent to which the applicable handling
systems comply with the general guidelines of NUREG-0612,

Article 5.1.1. EG&G's conclusions and recommendations are provided in
summaries for each aquideline.

The NRC ‘has-.-established 'saven :gemeral .guidelines-which ‘must :be met in

order to provide the defense~in-depth épproach for the handling of

heavy loads. These guidelines consist of the following criteria from
Section 5.1.1 of NUREG-0612:

0  Guideline 1--Safe Load Paths
o  Guideline 2--Load-Handling Procedures

0 Guideline 3-~Crane Operator Training

10
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) Guideline 4--Special Lifting Devices

o Guideline S--Lifting Devices (mot specially designed)

) Guideline 6~-Cranes (Inspectiop, Testing, and Maintenance)
o 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
the reactor vessel, near spent fuel in the spent-fuel pool, or in
other areas where a load drop may damage safe'shutdown systems. The
succeeding .paragraphs..address the -quideiines individually.

" 2.3.1 Safe Load Paths [Guideline 1, NUREG-0612, Article 5.1.1(1)}

“Safe load paths should be defined fo» the movement of heavy
loads to minimize the potential for heavy loads, if dropped, to
impact irradiated fuel in the reactor vessel and in the
spent-fuel pool, or to impact safe shutdown equipment. The path
should follow, to the extent practical, structural floor members,
beams, etc., such that if the load is dropped, the structure is
more likely to withstand the impact. These load 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. Summary of Applicant's Statements

X

The applicant states "Plant Staff engineers have reviewed
the load handling systems for the purpose of identifying
safe load paths relative to safety equipment and spent

fuel. Figures 1 thru 10 were marked to indicate the safety
related equipment, spent fuel and paths chosen. These paths
were defined for handling systems, that fall under the area
of concern with respect to NUREG 0612, and were of the

11
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bridge crane type. Monorails were excluded from this
analysis, since load movement is dedicated by the monorails
itself. <Safe Toad -paths will be clearly marked on the
refueling deck prior to initial fuel loading."

B. EG&G Evaluation

EG&G has reyjéwed the applicant's response regarding safe
load paths and the drawings provided, and considers the
intent of guideline 1 of NUREG 0612 to have been satisfied.

PP&L has indicated the manner in which implementation of a
temporary change to .existing defined safe load -paths is to

be made and the method of obtaining 3pprovals for this
deviation.

C. EG&G Conclusions and Recommendations

Based on the information provided EG&G concludes that SSES

No. 2 is in compliance with the intent of guideline 1 of
NUREG 0612.

2.3.2 \load-Handling Procedures [Guideline 2, NUREG-0612,

Article 5.1.1(2)1

"Procedures should be developed to cover load-handling operations
for heavy loads that are or could be handlied over or in proximity
to irradiated fuel or safe shutdown equipment. At a minimum,
procedures should cover handling of those loads listed in

Table 3~1 of NUREG-0612. These procedures should include:
jdentification of required equipment; inspections and acceptance
criteria required before movement of load; the steps and proper
sequence to be followed in handling the load; defining the safe
path; and other special precautions."

12
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A. Summary of Aoplicant's Statements

The -applicant 'states "PP&L has prepared -general aperating
procedures for overhead handling systems. These procedures
include precautions and guidelines to be observed while
operating the systems. In addition to crane operating
procedures, PP&L has developed special handling procedures
for major heavy loads. Such procedures supplement the
general crane operating procedure by providing additional
precautions, and a safe load path for the unique load.

Generic safe load paths have been incorporated into the
Reactor-Building Crane .operating.procedures. Mork
instructions for specific 1ifts include the saf- load paths
for the particular- loads.

The safe load paths are recorded in "quality" procedures
which fall under the auspices of AD-QA-101 "Procedure
Program". - The provisions of this procedure allow the
implementation of a temporary change which involves
signatures of the plant shift supervisor and one other
member of the plant management prior to implementation and
review by the plant operational Review Committee within

14 days of the implementation of the change."

Specific procedures have been written for the following loads
1. Reactor wall shield plugs

2. Drywell head

3. Vessel head

4, ,Steam dryer

13
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5. Steam separator
6. ‘'Pool gates:
7. Dryer/Separator pit shield plugs

8. Slot plugs
9. Vessel service platform

10. Vessel heat insulation

The reactor .builaing .crane -operating :procedure MTF~59-001
includes a generic safe load path and general instruction:
for miscelianeous loads not covered by specific
instructions. Included in the general procedure will be the
transport of the replacement fuel racks, the crane load
block and plant equipment.

Written procedures for the handling of the Spent Fuel
Shipping Cask, and the Waste and Debris Cask have not yet
been prepared since the casks have not yet been purchased.

EG&G Evaluation

The applicant has prepared a 1ist of the load handling
procedures which have been written. In this list is also
indicted these loads which are to be handled within the
scope of the Reactor building crane operating procedures.
Generic safe load paths have been incorporated into the
Reactor Building Crane operating procedures.

The applicant has adequately addressed the requirements of
this guideline.

14
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EGAG Conclusions and Recommendations

“Based on-the "information 'provided, ‘EG&G concludes that SSES
No. 2 meets the intent of guideline 2 of NUREG 0612.

2.3.3 Crane Operator Training [Guideline 3, NUREG-0612,

Article 5.1.1(3)]

"Crane operators should be trained, qualified, and conduct
themselves in accordance with Chapter 2-3 of ANSI 830.2-1976,.
'Overhead and Gantry Cranes' [6]."

A.

Summary of Applicant's Statements

The app]icant.states "We make o exceptions to ANSI
B30.2-1976. The crane operator's training program was
developed to meet the requirements of Chapter 2.3 of ANSI
830.2-1976 "Overhead and Gantry Cranes". A procedures has
been written by plant staff mechanical maintenance section

“to formalize the program and furnish the necessary forms to

document the training. All crane operators are qualified to
this procedure."

EG&G Evaluation

‘Based on the applicant's statement the crane operator

training program meets the intent of guideline 3 of
NUREG 0612.

EG&G Conclusions and Recommendations

Based on the information submitted, EG&G concludes that SSES
No. 2 has met the intent of guideline 3 of NUREG 0612.

15
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2.3.4 Special Lifting Devices [Guideline 4, NUREG-0612,

Article 5.1.1(4)1

"Special 1ifting devices should satisfy the guidelines of ANSI
N14.6-1978, 'Standard for Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More for Nuclear
Materials' [7]). This standard should apply to all special
lifting devices which carry heavy loads in areas as defined
above. For operating plants, certain inspections 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 of the guideline in Section 3.2.1.1 of
ANSI N14.6 which bases the stress design factor on only the
weight (static load) or the load and of the intervening
components of the special handling ‘device."

A. Summary of Applicant's Statements

SSES No. 2 will employ the same special 1ifting devices
which are used at Unit 1. Sling selections for loads which
do not have special 1ifting devices will be governed by the
same procedures as previously reviewed for Unit 1.

-

fﬁe applicant stated in his submittal for Unit 1 "Slings and
Special Lifting Devices have not been procured for use at
SSES except the strong back used for the RPV head and the
T1ifting device for the dryer and separator.

These {tems have been designed and suppiied by the NSSS
vendor. Sufficient information is not yet available for
determining full compliance with ANSI B30.9-1971: however
- the strong back for the RPV has been proof load tested to
125 tons, inspected by magnetic particle examination and
used to move the RPV head for Unit 1, and the
dryer/separator 1ifting device meets the proof loading
requirements of ANSI B30.9-1971 and has been inspected by

16
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magnetic particle examination. All other slings and/or
lifting devices which will handle heavy loads that could
i impact safety-related equipment 'or fuel will ‘be installed
t~ and used in accordance with guidelines of ANSI B30.9-1971.
In selecting the proper sling, the load used will be the sum
of the static and the maximum dynamic load (SSE will not be
included in the dynamic load imposed in the sling or lifting
» device). The rating identification on the sling will be in
terms of the "static load" which produces the maximum static
and dynamic load. Where this restricts slings to use on
only certain cranes, the slings will be marked as to the
cranes with which they may be used. Special 1ifting devices
to be .used.with spent~fuel shipping containers .will .be
designed, installed, and used in accordance with the
guidelines of ANSI N14.6-1978."

. .
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B. EGAG Evaluation

SSES No: 2 will use the same special Lifting devices as used
for SSES No. 1.

C. EG&G Conclusions and Recommendations

SSES No. 2 will use the same 1lifting devices as used for
SSES No. 1. Since -SSES 'No. .l «iss-in compliance with ‘the
intent of the guideline 4 of NUREG 0612, this compliance
also applies for SSES No. 2.
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2.3.% Lifting Devices (Not Specially Designed) [Guideline 5,
NUREG-0612, Article 5.1.1(5)]

"Lifting devices that are not specially designed should be
installed and used in accordance with the guidelines of

ANSI B30.9-1971, 'Slings! [8]. However, in selecting the proper
sling, the load used should be the sum of the static and maximum
dynamic load. The rating identified on the sling shouid be in
terms of the 'static load' which produces the maximum static and
dynamic load. Where this restricts slings to use on only certain
cranes, the slings should be clearly marked as to the cranes with
which they may be used.'.

A. Summary of Applicant's Statements

‘The -appTicant states—that "the 'sling selection for 1oads
which do not have special 1ifting devices will be governed
by the same procedures as previously reviewed for SSES

No. 1..M It is stated in reference 5, Section 2.3.5A for
SSES No. 1 "ALL other slings (not covered in 2.3.4) and/or
1ifting devices which will handle heavy loads that could
impact safety-related equipment or fuel will be installed
and used in accordance with the guidelines of ANSI
B30.9-1971. 1In selecting the proper sling, the load used
will be the sum of the static and the dynamic load imposed
on this sling or 1ifting device. The rating identification
on the sling will be in terms of the "static load" which
produces ‘the maximum static and dynamic load. Where this
restricts slings to use on only certain cranes, the slings:
will be marked as to the cranes with which they may be used."

B. EG&G Evaluation

PP&L indicates in reference 5 Section 2.3.5 B that the
slings for general purpose rigging will be sized for a
minimum 15% dynamic load. The information as presented in
the submittal for this report and by reference 5 is
vsufficfeht%tO’cUnsidep'what<PP&L“has"met the intent of
guideline 5 of NUREG 0612.

-
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C. EG&G.Conclusions and Recommendations

‘Based on~the informattion presented ‘that 1ifting devices ‘(Not
n’wSpec1a11y Designed) for SSES No. 1 will be same devices to
be used at SSES No. 2, and since SSES No. 1 is in compliance
with the values of this guideline, SSES 2 is considered to

be in compljance with the intent of guideline 5 of
- -NUREG 06612.

2.3.6 Cranes (Inspection, Testing, and Maintenance) [Guideline 6,

NUREG-0612, Article 5.1.1(6)]

"The.crane .should be inspected,.tested, and.maintained in

accordance with Chapter 2-2 of ANSI B30.2~1976, 'Overhead and
Gantry Cranes,' with the exception that tests and inspections
should be performed prior to use where it is not practical to

_meet the frequencies of ANSI B30.2 for periodic inspection and

test, or where frequency of crane use is less than the specified
inspection and test frequency (e.g., the polar crane inside a PWR
containment may only be used every 12 to 18 months during
refueling operations, and is generally fnot accessible during
power operation. ANSI B30.2, however, calls for certain
inspections to be performed daily or monthly. For such cranes
having limited usage, the inspections, test, and maintenance
should be performed prior to their use)."

A. Summary of Applicant's Statements

The applicant states "PP&L has developed a preventative
mainténance program to include all‘cranes and hoists. This
program will include requirements for inspection, testing
and maintenance in accordance with the guidelines of
chapter 2-2 of ANSI B30.2-1976 with the exception that tests
and inspections will be performed prior to use where it is
not practical to meet the frequencies of ANSI B30.2 for
periodic inspection and test or where frequency of crane use
is less than the specified inspection and test frequency.
The diesel building cranes (QH 501A, B, C and D) and the

]
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reactor building crane (2H213) have been uséd during plant
construction. The construction group has performed the
necessary -inspecting, testing, 'and maintenance requirements
of Chapter 272 ANSI B30.21967."

EG&G Evaluation

The projected preventive maintenance program is in
accordance with ANSI B30.2 1976 except that tests and
inspections will be performed prior to use where it is not
practical to meet the frequencies of ANSI B30.2 for periodic
inspection and test, or where frequency of crane use is less
than the specified inspection .and test frequency. In these
instuaces the change in inspections frequencies is
acceptable. '

PP&L states that those cranes used for construction were
inspected tested and maintained by the construction

organization in accordance with ANSI B30.2-1967.

EG&G Conclusions and Recommendations

Based on information provided, EG&G concludes that SSES
No. 2 is in compliance with the intent of Guideline 6 of
NUREG 0612.

2.3.7 Crane Design [Guideline 7, NUREG-0612, Article 5.1.1(7)]

“"The crane should be designed to meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI B30.2-1976, 'Overhead and
Gantry Cranes,' and of CMAA-70, 'Specifications for Electric
Overhead Traveling Cranes' [9]. An alternative to a
specification in ANSI B30.2 or CMAA-70 may be accepted in lieu of
specific compliance if the intent of the specification is
satisfied."

20
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A. Summary of Applicant's Statements

The applicant states "Design requirements for those cranes
from which a load drop could impact safety related equipment
or fuel, are in accordance with the Crane Manufacturers
Association of America (CMAA) Specification 70 and ANSI
B30.2. The reactor building crane (2H 213) and the diesel
building cranes (OH S01A, B, C and D) are designed in
accordance with CMAA-70 class C and ANSI B30.2~1967. The
monorail hoists are designed in accordance with ANSI B830.16

and the jib crane in accordance with ANSI B30.2-1976 and
CMAA-70, g

B. EG&G Evaluation

The applicant states that monorail hoists are designed in
accordance with ANSI B30.16. Guideline 7 states that an
alternative to a specification in ANSI B30.2 or CMAA-70 may
be accepted in lieu of specific compliance if the intent. of
the specification is satisfied. EG&G considers ANSI B30.16
as an acceptable equivalent to ANSI 830.2.

C. EG&G Conclusions and Recommendations

Based on the information received, EGAG concludes that SSES

No. 2 is in compliance with the intent of Guideline 7 of
NUREG 0612.

2.4 Interim Protection Measures

The NRC staff has established (NUREG-0612, Article 5.3) that six
measures should be initiated to provide reasonable assurance that
handling of heavy loads will be performed in a safe manner until final
implementation of the general guidelines of NUREG-0612, Article 5.1,
is complete. Four of these six interim measures .consist of géhena]

21
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Guideline 1, Safe Load paths; Guideline 2, Load-Handling Procedures;

Guideline 3, Crane Operator Training; and Guideline 6, Cranes
(Inspection, Testing, and'Maintemance).
measures cover the following criteria:

‘The two remaining fmterim

] Heavy load technical specifications

0 Special review for heavy loads handled over the core.

Applicant implementation and evaluation of these interim protection
measures is contained in the succeeding paragraphs of this section.

.2.4.1 Interim.Protection Measure l--Technical :Specifications

"Licenses for all operating reactors not having a ‘'single-
failure-proof overhead crane in the fuel storage pool area should
be revised to include a specification comparable to Standard
Technical Specification 3.9.7, 'Crane Travel - Spent Fuel Storage
Pool Building,' for PWRs and Standard Technical

Specification 3.9.6.2, 'Crane Travel,' for BWRs, to prohibit
handling of heavy loads over fuel in the storage pool until

implementation of measures which satisfy the gu1de]1nes of
Section 5.1."

A. Summary of Applicant's Statements

Not applicable. Plant is not operational.

B. EG&G Evaluation

Not applicable. Plant is not operational.

C. EG&G Conclusions and Recommendations

Not applicable. Plant is not operational.

22
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2.4.2 Interim Protection Measures 2, 3., 4, and 5 - Administrative

Controls

“Procedural or administrative measures [including safe load
paths, load-handling procedures, crane operator training, and
crane inspection]... can be accomplished in a short time period
and need not be delayed for completion of evaluations and

modifications to satisfy the guidelines of Section 5.1 of
[NUREG-0612]." :

B
[

A. Summary of Applicant's Statements

Summaries of applicant's statements are contained in
discussions of the respective general guidelines in
‘Sections 2.3.1, 2.3.2, 2.3.3, and 2.3.6, respectively.

B. EGRG Evaluations, Conclusions, and Recommendations

EG&G evaluations, conclusions, and recommendations are
contained in discussions of the respective general
guidelinés in Sections 2.3.1, 2.3.2, 2.3.3, and 2.3.6.

2.4.3 Interim Protection Measure 6--Special Review for Heavy Loads

Over the Core

"Special attention should be given to procedures, equipment, 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 following for these loads: (a) review of
procedures for installation of rigging or lifting devices and
movement of the load to assure that sufficient detail is provided
and that instructions are clear and concise; (b) visual
inspections of load-bearing components of cranes, slings, and
special 1ifting devices to identify flaws or deficiencies that
could lead to failure of the component; (c) appropriate repair
and replacement of defective components; and (d) verify that the
crane operators have been properly trained and are familiar with
specific procedures used in handling these loads, e.g., hand
signals, conduct of operations, and content of procedures.”

23
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Summary of Applicant's Statements

‘Not -applicable. -Plant ‘is not operational.

EG&G Evaluation

Not applicable. Plant is not operational.’

EG&G Conclusion

Not applicable. Plant is not operational.
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3. CONCLUDING SUMMARY

3.1 .Applicable Load-Handling Systems

P

N L A

. The 1ist of cranes and hoists supplied by the applicant as being

“subject to the provisions of NUREG-0612 {s apparently complete (see

Section 2.2.1).

3.2 Guideline Recommendations

Compliance with the seven NRC guidelines for heavy load handling

(Section 2.3) are satisfied at Susquehanna Steam and Electric Station,
Unit 2. This.conclusion is represented in &abular-form as Table 3.1.
Specific recommendations to aid in compliance with the intent of these

guidelines are provided as follows:

Guideline

1. Section 2.3.1
2. Section-2.3.2
3. Section 2.3.3
4. Section 2.3.4
5. Section 2.3.5
6. Section 2.3.8

7. Section 2.3.7

25
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Recommendation

Consistent with
guideline 1.

Consistent with
guideline 2.

Consistent with
guideline 3.

Consistent with

guideline 4.

Consistent with
guideline 5.

Consistent with
guideline 6.

Consistent with
guideline 7.
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TABLE 3.1 SUSQUENAnAR STEAM ELECTRIC STATION URIT 2 CUMPLIANCE MATRIX

Guideline Guideline Guideline Guideline Guideline Guideline ° Giuideline
1 2 3 4 5 6 7
Height
or Crane Special Crane Test
tquipment Heavy . Capacity Safe Load Uperator Lifting . and Crane
Ves fgnat fon — Loads Tons Paths Procedures Training Devices Slings Inspection Design

1. Refuelfng Uridge Crane - Hot ¢ ¢ c c N c c

tai 20) Supplied

(V4] 203‘

(ai 20
2. Recirulation Pump 24 C ¢ c c ¢ c c

Hoist (21 z0b) a. Recirulation pup

27,200 Ibs .
b. Recirculation pump
« stator--, 21,860 1bs
c. Recirculation pump
. rotor 10,315 1bs iy

3. €quipmeat Access Door ¢ I c c c ¢ €

with Personnel Lock

Haist. ,. .

121 206R8) Access Door 16

- 64,000 1bs

(20 2003) 16
4. RIR Hedt Exchanges Ritt Heat Exchanger c c c c c c c

Hoists - 48,000 1bs

(21 208a) 12 .

{2 z048) 12
5. HPCL RCIC & RIR pump

and turbine hoist * -

(2:!209) a. Core spray pump 12 c [ c c c [ . c

Hotor--6,330 1bs

b. Core spray pump
Rotor--1,379 1bs

c. Core spray pump
stator--2,700 lbs

d. Core spray pump -
7,115 1bs
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Equipment
Degigﬂalion

Heavy .
Loads

Guideline
Z - -
Helight - i
or Crane Special . Crane Test
Capacfty Safe Load Uperator Lifting and
Qons Paths Training Devices Slings Inspection

Guideline Guideline Guideline Guideline Guideline  Guideline T
1 3 4 5 6 7

[Lrane
besign

Procedures

Y. tcontinued)

e
-

e.

f.

h.

i.

K.

1.

ne

0.

Iligh pressure
coolant injection

- pump=--6,200 1bs

HPCI Booste-pump
3,900 1bs

HPCI gear reducer
1,260 1bs

BPCI stop valve
2,900 s

HPCY turbine
upper head case
7,500 1bs

HPCL turbine
rotor--1,400 1bs
Reactor core )
fsolation cooling
pup-=5,275 1bs

Reactor core
isolation cooling
turbine--3,490 1bs

Residual heat
removal pump
20,650 1bs

R purp motor
18,020 1bs

Rilt pwrp rotor
4,690 lb§

e
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(RELE 3.1 lcontinued). .

Cadnm sl e S rte

Eqifipment
Uesignation

Heavy
Loads

Wejght

or
Capacity
Tons

Uuid$line ﬁuidgline

Guideline Guideline
3 4

Guideline Guideline
5 6

Guideline
7

Safe Load

Paths . Procedures

Crane
Operator
Training

Special
Lifting
Devices

Crane Test
and
Slings

3

Crane
Des iqn

5.

.

7.

(cont inued)

Core siray puups and
RULLH niat exchanges
Hoist (28 210)

Reactor Building Crane
(2n 213)

Auxiliary Hoist

a.

b.

C.

d.

e.

a.

b.

d.

e.

" f.

RIR pump stator
6,970 lbs

RBCCH heat

exchanger
24,715 1bs

Core spray pump
7,115 1bs

Core spray pump
motor~--6,330 1bs

Core spray pump
rotor--1,379 lbs

Core spray puap
stator--2,700 1bs

Head holding
pedestal
1,450 1bs

Dryer/Separator
$1ing~-3,500 1bs

Stud Tensioner
1,500 bs

Vessel head
strong back
6,500 lbs

Jib crane
5,200 1bs

Hatch Lovers
6,000 1bs

12

28

Inspection

[ ¥ g R e T T R Y R T iy

LY N

[ T

crae mpmew ox £ -

2 e ek parme e
:




- e TR L Ty v
s Sedwrdon £ 4l AR S ITA VS 1T g 1AL

— 0 e Ea s
ol o et S > Lt | Kt 5 BN T

-

e L

cememaneme 2 ¥

A« wima o me

s

N o STl Kaden S

IALE 3.1 (continued). «

as

St A e M B P P N T R T e lauamant ot L L o S L

.

Fali netralsnl ety wbaer w4 A AT S

Guideline Guideline Guideline Guideline Guideline Guideline Guideline -
) 2 3 4 5 6 7 . A
Height . v .
or Crane Special Crane Test g
Equipment Heavy . Capacity Safe Load Operator Lifting and Crane :
Designation Loads Tons Paths Procedures Training Devices Slings Inspection tesign
7. (continued) g. Support beaus .
3,000 1bs
cain Hoist 125 tons
a. Reactor cavity
snield blocks
71.5-98.5 tons
b. Urywell tead 104.5 tons . '
c. Reactor head
{sotation 18.2 tons :
d. Reactor head 91.8 tons ‘
e. Steam Dryer 40.0 tons
" f. Steam separator 73.3 tons
g. Fuel pool plugs 12.0 tons
h. Hater tight gates 3.0-4.5 tons £
i. Equipment pool
plugs 63.0 tons
J. Reactor head :
carousel 15.0 toas
: k. Service platform 6.5 tons
d. Equipmedt Shaft Crane 23 tons c ¢ c c c c c :
(21 215) Miscellaneous :
4,800 lbs
9. Truck Bay 2 In c c c ¢ ¢ c
Jib Craie
{at 216 Miscellaneous
4,000 1bs
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Guidglinez Guidgline Guidgliné Guid:line Guidg]ine Guidgline Gﬁideline
Height
‘ . or Crane Spectal Crane Test
Equipment Heavy Capacity Safe Load Operator Lifting and Crane
Pesiynation Loads * Tons Paths Procedures Training Devices Slings Inspection Design
10. Reactof Building not c c ¢ c c c c
Concréte Shielding Suppl fed .
8lock lloists
(2n 2i8) Concrete Shield
{21 219) . Blocks 20,000 1bs
11. Floor plug ot c ¢ c c c (W c
oist Supplied *
(10 Xxx) a. Resin Bed Shield
Covers 30,500 1bs
' b. Equipment Access
plugs 27,200 1bs
30
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3.3 Interim Protection’

EG&G's evaluation of information provided by the applicant indicates
that “the ‘following~actions -are necessary -to -ensure that the six ‘NRC

staff measures for interim protection at Susquehanna Steam Electric

Station, Unit 2 are met:

Interim Measure Recommendation

Interim measures

Not applicable
were not addressed.

3.4 Summary
Not ahplicab]e.
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