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EXECUTIVE SUMMARY

St. Lucie P]ant,qUnit 2 does not totally comply with the guidelines of
. NUREG-0612. 1In general, compliance is insufficient in the following arezs:

‘. Method of safe load path identification and conirol for loads
where the "safe load area" concept is used in lieu of marked safe
Toad paths .
) Operator qualification requirement to test the upper limit switch
of cranes each shift that the crane-will be used
® Identifying special 1ifting devices and reaching conclusions with -
your supplier from the discussions on the devices adequacy for
static and dynamic loading. )
The main report contains recommendations which will aid in bringing
the zbove items into compliance with the appropriate guideiines.
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CONTROL OF HEAVY LOADS AT NUCLEAR PGWER PLANTS
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT. UNIT 2
- ;o (PHASE D=~

1. INTRODUCTION

Purpose of Review "

This technical evaluation report documents the EG&G Idaho Inc., review
of general load-handling policy and p}ocedures at Florida Power and
Light Company, St. Lucie Plant, Unit 2. This evaluation was performed
with the objective of assessing conformance to the general
load-handling guidelines of NUREG-0612, "Control of Heavy loads at
Nuclear Power Plants™ [1], Section 5.1.1.

Generic Background

Generic Technical Activity Task A-36 was established by the U.S.

"Nuclear Requlatory Commission (NRC) staff to systematically examine

staff licensing criteria and the adequacy of measures in effect a
operating nuclear power plants to assure the safe handling of heavy. ’
loads and to recommend necessary cﬁahges to these measures. This'
activity was initiated by a letter issued by the NRC staff on May 17,
1978, [2] to all power reactor licensees, requesting informztion
concerning the control of heavy loads near spent fuel.

The results of Task A-36 were reporied 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 previying protection from
certain potential prbb]gms, do not adequately cover the mzjor causes
of load-handling accidents and should be upgraded.
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Staff guidelines resuiting from the foregoing are tabulatec in -~
Section 5 of NUREG-~05:2.
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In December 22, 1980, the NRC issued a letter [31 to Floricz Power znd

‘Light Company, the Applicant for St. Lucie Plant, Unit 2, recuesting

that they review the provisions for handiing and control of neavy
Joads at St. Lucie Plant, Unit 2, evaluate these provisions wit
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 August 6, 1981, Floride Power and
Light Compzny provided the initial response [4] to this request.

'Following discussions of an analysis of the initial response, on

September 21, 1982, Florida Power and Light submitted clarification
and supplemental information on the St. Lucie Unit 2, {irst response.
This improved information [4a] is intended to resolve comments and
upgrade the Florida Power and .Light Company submittal. The two
reports provide current and comprehensive information on Fonformance

with the guidelines.
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Summzry of Applicant Statements

The Applicant's review of overhead handiing systems
identifi%d the cranes-and-hoists—~in~a Table and coded as
Group I those which handle heavy loads in the vicinity of
irradiated fuel or safe shutdown equipment.

The Applicant initially identified 12 cranes by a Group II
classification and subsequently added two more that have
been excluded from satisifying the criteria o% the general
guidelines of NUREG-0612. "The exclusions were determined by
inspections that showed there is sufficient physical
separation from any 1oad'impact'poiht and any safety-related
component.

EGRG Evaluation

The Applicant reports that inspections were made to
establish what they consider as sufficient physical
separation between any load impact point and any
safety-related equipment or any irradiated fuel. The lack
of specific criteria or other information such as drawings
showing the relationship between crane coverage and 1ocatibﬁ
of safety equipment preveﬁts a detailed evaluation of the
Applicant's initizl 12 units excluded as Group II. The two
additions assigned to Group II were justified in more detail
in the September 21, 1982, submittal.

EG&G Conclusions and Recommendations

Based on the information provided, EG&G concludes that the
Applicant has included all applicable ‘hoists and cranes in
their Group:I list of handling systems which must comply
with -the requi}ements of the general guidelines of
NUREG-0612.
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handled. Deviations from defined load paths should recuire ‘
written alternative procedures approved 'by the plant safety .
review committee." \
\
\
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A. Summary of Applicant Siziements

Florida Power and Light identifies their response zs a
"Position" and states that they intend to comply with
Guideline 1 in general, but will take some exceptions.

1. Special load paths will be defined and followed only
for significant, periodically handled heavy loads. The
Toads are:

Reactor Vessel Head
Reactor Upper Internals
Reactor Missile Shield
Pressurizer Missile Shield
Spent-Fuel’ Cask.

® O N U

2. Load handling for 2all other heavy loads will be covered
by a generic procedure using a "Safe Load Area" and
"Restricted Zone" approach. .

3. Designation of the safe load path or safe ioad area
will be accomplished by training and included in the
procedures rather than markings on the floor.

Following these exceptions, Fioricd:z Power and Lichi pfovides
a comprehensive discussion to justify a “Szfe Lozd Area"
concept. They emphzsize that, for many small loads, the
area concept is more simplistic and practical, with greater
operational personnel flexibility; they submit their
Engineering Department sketches depicting safe load areas.
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C.- EGAG Conclusions ancd Recommencztions
1. Generally the guideline is met, except for the position

on load path floor—markings.— It is recommended ih:
Florida Power and Licht suppiexent their plan with &
requirement that a rigcer actuzlly lead the travel of
the heavy loads aiong safe paths. This, along with
other actions, constitutesfacceptable compliance with
Guideline 1.

~—

2.3.2 Load-Handling Procedures;[Gu1de11ne 2, NUREG-0612, Art1c1e
5.1.1(2)]

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

Table 3.1-1 of NUREG-0612. These procedures should include:
identification 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." —_—

A. Summary of Applicant Statements

In the August 6, 1981, submittal, Florida Power and Light
provided lists of heavy loads that would require

procedures. They were for piant Unit 1 and ccntained the
information specified in NUREG-0612 Guideline 2, i.e.,

(a) identification of required equipment; (b) inspection and
acceptance criteria; (c) steps znd proper sequence, and,

(d) other special precautions. Thesz procedures have been
modified for Unit 2 and will be implemented at the proper
time. The lists are not compleze fer all loads. Fiorida
Power and Light listed the significaﬁt, periodically hand]ed
loads for which special procedures are appropriate. Most of
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1. Paragraph 2-3.1.2. An eye test of 26740 1in boin eyes
for new employees will be required.

e T s — i

2. Paragraph 2-3.1.7.f, g, and h. Because of the power
requirements of the crane mctor hezters, the intent ¢
these requirements will be met by using the crane dezd
man switch instead of the main line disconnect devices.

3. Paragraph 2-3.1.7.0. Those controls necessary for the
crane operations to be conducted will be tested.

4, Paragraph 2-3.2.4.a. At shift change, the upper limit
device under no load will be tried out unless a load is
hanging from the hook at shift change, or unless no
crane operation in the area of the upper limit is
anticipated.

EG&G Evaluation

The basic response stating implementation of ANSI B30.2
requirements is the goal of Guideline 3. The exceptions
‘were evaluated carefully and the first three and the first .
part of the fourth were acceptable since they accomplish the
intent of the guideline. The latter part of the fourth
exception, stating, "unless no crane cperation in the zrez
of the upper limit is anticipated," faiis %o meet the
requirement or intent of the guideline. 1I7 crane operation
is intended, a test of the limit control service is réquired
to meet the defense-in-depth assurance ior szfe operation.

N

EG&G Conclusions and Recommendations

St. Lucie Unit 2 gene}ally is in compliance with Guideline 3.
The latter part of the fourth exception as discussed in the
evaluation above shouid be deleted. St. Lucie Plant, Uniz 2
will then be in acceptable compliance with Guideline 3.

11
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’ ) C. * EGRE Conclusions and Recommendztions.

, The present status does not constitute acceptzble
- . . - compliance. When suitable-response information on the
discussions and resolutions of deficiencies are given 4RC,
St. Lucie Plant, Unit 2 will be in compliance.

2.3.5 Lifting Devices (Not Specially Desianed) [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'-[7]. 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 should be in
terms of the 'static load' which produces the maximum stztic 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 Statements

The program for s]ingﬂuse and maintenance at St. Lucie
Plant, Unit 1 meets the requirements of ANSI B30.9. A
description of the procram is attached. This program will
be extended to Unit 2 zt the proper time. ’

man

In addition to the requirements of ANSI B30.9, NURZG~0€iZ
Guideline 5 requires that: (a) the rated capacity be rarked
on the sling; and (b) that the maximum working load be >zsed
upon static plus dynamic loads.

The program in effect &t St. Lucie Plant, Unit 1, which will
» o be used at Unit 2, does require the rated capacity to te

‘ marked on the sling. The maximum wonking load (ratec
czpacity) marked on the sling will be based upon the siztic

Pt
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2. Unit 1 features will be extendecd to Usit Z o meet
Guideline 5

.« o2
—

-- s 3. They comply with ARSI B3-S ™
4. Reted capacity markings are on théir slings
5. They use Safety Factors of five,

St. Lu;ie Plant, Unit 2 will be in compliance with the
intent of Guideline 5.
\
2.3.6 Cranes (Inspection, Testing., and Maintenance) [Guiczline 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 thz specified
inspection and test frequency (e.g., the polar crare inside a PWR
containment may only be used every 12 to 18 months during
refueling operations, and is generally not accessible during
power operation. ANSI B30.2, however, calls for certzin .
inspections to be performed daily or monthly. For such cranes °

, having limited usage, the inspections, test, and mzirtenance-
should be performed prior to their use)."

A. Summary of Applicant Statements

All preoperationa] inspections, tests, adjusiman:s, and
measurements, as required by Chapter 2-2 o7 ANSI 330.2-1976,
have been performed and documented on the St. Luzie Plant,
Unit 2 cranes prior to their initial use. Subsezuent
frequent and periodic inspections, in accorcance with this
standard, with required maintenance, adjustmen<s, and
repairs have likewise been performed and cdocuraniad during
the period in which these crznes have bszen used Tor
construction. The cranes have been subjected <o "normal"

service conditions during construction use (i.2., cperating

15
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A. Summary of Applicant Statements

The St. Lucie Plant, Unit 2 cranes comply with the appliczble
design requirenients "6f ANST B3U7Z,“TMAA 70, and CMAA 74.
Adequate records are being maintained for audit.

B. EG&G Evaluation

The information of the original response has been reduced to
the concise one above which provides the specific response
that indicates acceptable compliance.

C. EG&G Conclusions and Recommendations

1. The basic guidelines are being met. Those hoists using
CMAA-74 (ANSI B30.17) design criteria are acceptable,
where they apply, in lieu of ANSI B30.2. St. Lucie
Plant, Unit 2 is in compliance with Guideline 7.

Interim Protection Measures

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

Guideline 1, Safe Load Paths; Guideline 2, Load-Handling Procedures;
Guideline 3, Crane Operator Training; and Guideline 6, Cranes
(Inspecﬁion, Testing, and Maintenance). The two remaining interim
measuregacover the following criteria:

* Heavy load technical specifications

. Special review for heavy loads handled over the core.

17
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o C. £G&G Conclusions and Recommendations

The indicated action to be taken by St. Lucie Plan:, Unit 2
» - - js a sUitable commiimént for Compl¥ance with Interim
Protection Measure 1.

"2.4.2 Interim Protection Measures 2, 3. 4. and S5--Administrative .

Controls

"Procedural or administrative measures [including safe load

paths, loadrhandling 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]."

A. Summary of Applicant Statements

Summaries of Applicant 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. EG&G Evaluations, Conclusions, and Recommendztions

»

EG&G evaluations, conclusions, and recommendations are .
contained in discussions of the respective general
guidelines in Sections 2+3.1, 2.3.2, 2.3.3, and 2.3.6.

e R

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: (1) review of
procedures for installation of rigging or 1ifting devices and
movement of the load to assure that sufficient detail is provided
and that instructions are clear and concise; (2) visual
inspections of load-bearing components of crznes, slings, and

19 \
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3. CONCLUDING SUMMARY

Aoolicable.Load-Hand1ing Systems

N . e .
- I T e b

Based on the information provided, EG&G concludes that the 1ist of
cranes and hoists supplied by the Applicant as being subject <o the

) provisions of NUREG-0612 is adequate (see Section 2.2.1).

Guideline Recommendations

Compliance with the seven NRC guidelines for heavy load-handling
(Section 2.3) are partially satisfied at St. Lucie Plant, Unit 2.
This-conclusion is represented in tabular form as Table 3.1. Specific
recommedations to aid in compliance with the intent of these
guidelines are provided as follows:

Guideline Recommendation
1. (Section 2.3.1) a. In those locations where safe load

paths are not marked and the "Safe

Load Area" concept is used,

require an employee (riggerf to

lead the heavy load over the pafﬁ
" when handling is required. )

2. (Section 2.3.2) a. Acceptable commitments for
f compliance with Guideline 2 have
been made.
3. (SéEtﬁon 2.3.3) a. The exception that the operator

will test the upper limit switch
only when dperating near it is
unacceptable. Compliznce requires
this check each shift when the
crane is used. Delete that part
of the exception.

21
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TABLE 3.1. ST. LUCIE PLANT UNIT 2, NUREG 0612 COMPLIANCE MATRIX
Helght Guideline 1 Guideline 2  Guideline 3 Guideline 4 Guideline 5 Guideline 6 - Guideline 7
P or Crane Special Crane-Test
Equipment lleavy Loads Capacity Safe Load Operator Lifting and ) Do
Designat fon (tons) - {tons) Paths Procedures Training Devices Siings Inspect ion Crane Design

Intake structure 1 45 R c C 1 c c C

trash rake mono- .

rail e R
Faurteen heavy-load
handing systems
excluded because
load drop will not v
cause damage to
system or components
required for shut-
down or decay heat . -
removal, ,l‘:
C = rpplicant action complies with NUREG-0612 Guideline. )
HC = Moplicant action does not comply with NUREG-0612 Guideline. BH
R = Applicant has proposed revisions/modifications designed to comply with NUREG-0612 Guideline. 3
1 = Insufficient "information provided by the Applicant. } 'ﬁ'

£




Interim Measure

Recommendation i

2, 3, 4, 5. IAdministration

. o * Controls °

6. Special Review Tor Heavy
Loads over the Core

v

These In termm Measures are the same as
disEUTEedTn SeckYons 2.3.1; 2.3.2, 2.3.3, *
and 2.3.6 a2bove, of this report.

Implementation of specific procedures for

St. Lucie Plant, Unit 2 will 'bring it into
compliance with Interim Protective :

Measure 6. ..

25
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