
I 

Nuclear 

TMi Program Office 
Attn: Dr . B. J . Snyder 

Pro~ram Director 
us Nuclear ~cgulator> Lomm1ssion 
wasnington, DC 1u555 

Oea= Dr. Snydt:!r: 

GPU Nucl .. r Corporation 
Post Olloce Box 480 
Route 441 South 
Moe!Clletown, Pennsylvar.oa 17057·0191 
717 944· 7621 
TELEX 84 2386 
Wrotor's Otrect Ooal Number 

( 717) 94ij-d46l 

44lU-d5-L-IJ1 7'l. 
Document lD OJUijA 

Septemo~r 11, 19tl~ 

Tnree Mile lsland Nuclea r Stat ion, Unit 2 ( fl·ll - :l) 
Operating License No. DPR- 73 

Docket No. 50-320 
~a feti Evaluation Heport for Heavy Load Handling 

Ins ide Contairment, r{evision 2 

Mttacnea for fOur revie.,. and approval is Hevision 2 to t11e Saft:!ty 
Eval~~tion Keport (~1) for Heavy Load Hanallng lnsiae Contair~ent . This 
revision increases tne scope of the SC:R to incluae tne nandlin~ of heavy 
loads over fueL canister storage racks in tne Contairrnent and Fuel 
rlandllny buildln~s with fuel pr~sent. 

Per tne requirements o r lu CFn llu , an application fee of $150 .UU is 
encloseo. 

8509160382 850911 
POR ADOCK 05000320 
p PDR 

FRS/rJ.BS/eml 

AttacrYnent 

Sincerely, 

./fl~L ~ 
.-f.~ H.. StanrJerfe~ 

vice Prestaent/Uirector, lMl-2 

Enclosed : GPU Nuclear Cneck tlo. 00017620 

cc: Deputy Program Director - TIH Proyram Office , Dr. 'rl. D. Travers 

GPU Nuclear Corporation is a subsidiary of lhe General Public Ulillt los Corporalicn 

--------------------------------------------------



~ 

ld iJlJ Nuclear SEA 15737-2-G07-105 REV.___:2:..___ 

2 
1 

000 

ISSUE DATE octobi:r 29. 1984 

00 ITS 

0 NSR 

0 NITS 

TMI-2 
DIVISION 

SAFETY EVALUATION REPORT 

FOR 

Heavy Load Handling 

Inside Containmenl 

COG ENG c. .:1' /2.J DATE 
1/•2l ~ 

0'> 

RTR l', r. ~ ,,.d__ DATE 7),/rr 
COG ENG MGR. c. r:/ /?..;; f.o- ~<- DATE 'Tf., /. 

!"¥ 

l 
ll:S/u•£- Revised and Reissued for Use ,,..,.;~ f/)L ~ led!...L.Il£ 
'l•tf~ . Revised and Reissued for Use , )7/'_ ~ ~ uE..i-~ 

00T( .. ~. •• e-•: -c:a · ·~ == DCM;'-... .... 
c:C:.!.n• l 

eso9 too3es a;g~.;~20 PDR ADOCK 0 PDR 
? 

DOCUMENT PAGE _1_ OF _ll 



ld ijl J Nuclear 
Title Safety Evaluation Report for Heavy Load Handling Inside 

Containment 

Rev. SUMMARY OF CHANGE 

0 Initial Issue for Use 

NO 

15737-2-G07-105 
PAGE 2 OF 25 

1 Revised to increase scope to include the handling of heavy loads over 
fuel canister storage racks with canisters present. 

2 Revis~d to incorporate com=ents on Revision 1 and to correct minor 
typographical errors . 



... 
cc 
0 -
":' 

... 
6 ... 
" 

lATEST 
SHEET REV 

1 2 

2 2 

3 2 

4 2 

5 2 

6 2 

7 2 

8 2 

9 2 

10 :? 

11 :? 

12 1 

13 :? 

1!. 1 

15 :? 

16 2 

17 1 

18 1 
19 2 

20 2 

21 2 

22 2 

23 2 

24 2 

25 2 

8'(ctfrfL 
'-.1. 0 

lATEST lATEST LATEST lATEST LATEST LATEST 
SHEET REV SHEET REV SHEET REV SHEET REV SHEET REV SHEET RE V 

REVISION STATUS SHEET JOB 15737 REV 
Safety Evaluation Report 
for Heavy Load Handling 2-G07-105 :? 

DOCUMENT TITLE Inside Containment 
PAGE 3 or 2~ 



TABU OF CONTENTS 

1.0 INTRODUCTION 

l.l !ackground 
1.2 Purpose 
1.3 Scope 
1.4 Organization 

2.0 DESCRIPTION OF ACTIVITIES 

3. 0 H.E.A\"Y LOAD DROP A.'iALYSlS 

3.1 Introduction 
3.2 Identification of Load5 
3.3 Identification of Targets 
3.4 Load/Target Interactions 
3.5 Criteria Specific Evaluations (NUIU:G-0612) 
3.6 lOCFR 50.59 Evaluation 

4.0 COSCLUS lOSS 

5.0 REFERENCES 

TABLES 

-4-

15737-2-C07-105 

Page No. 

5 

5 
5 
5 
6 

6 

7 

7 
7 
7 
8 

14 
18 

19 

19 

21-25 

Rev. 2 
0078V 



15737-2-C07-105 

1.0 INTRODUCTION 

1.1 Background 

During the lMI-2 recovery operations the lifting of heavy loads 
(2400 pounds or greater) is required. The hoists and cranes to be 
uaed for handling these loads include: the reactor building service 
crane, canister handling bridges, and other cranes and hoists. 

1.2 Purpose 

This Safety Evaluation Report (SER) provides a NUREC-0612 (Refere~ce 
1) evaluation of postulated heavy load drops, including a definition 
of load handling areas and demonstration that the effects of load 
drops in these areas will not reduce the margin of safety being 
aai~tained or create the potential for a criticality event within 
the containment or Fuel Pool 'A' (FPA) in the fuel handling building . 

1.3 Scope 

This SER addresses the handling of heavy loads within the 
containment and FPA during defueling and describes load handling 
areas and any necessary restrictions to be applied while handling 
these loads. As this SER does not address specific loads or 
specific load handling operations, offsite releases are only 
addressed generically in this SER. Additionally, rather than 
addressi ng specific load paths, this SER addresses an entire area 
(e.g. D-rings, hatch area, fuel transfer canal, or floor slab) as 
the area subject to the load drop. The results presented in this 
SER are based on eva luations of design drawings and calculations 
vhich determine the structural response and local dacage of floor 
alabs and hatch covers. l.oad handling activities not included in 
this SER nor in other docketed SER's vill be addressed on a case by 
case basis and be subject to NRC approval. 

This SER will address activities associated with defueling but will 
not include fuel transfer from the spent fuel pool to the shipping 
cask or the handling of the fuel shipping casks . 

For the purposes of this SER , the defueling canisters are treated as 
any other heavy load. Specific safety concerns associated with 
damage to dropped defueling canister and vith the handling of 
defueling canisters filled with fuel are outside the scope of this 
SER and will be addreesed in References 7 and 13. 

Load handling areas included in the scope of this SER vill be 
divided into three types of areas : unrestricted lift areas, 
restricted lift areas and exclusion areas described as follows: 

-5- Rev . 2 
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1.3.1 Unrestricted Lift Areas 

Unrestricted lift areas (ULA) are those areas where loads can 
be handled that are equal to or less than the rated load of 
the installed cranes or hoists. 

1.3.2 Restricted Lift Areas 

Restricted lift areas (RLA) are those areas vhere a 
restriction applies to the allowable lift height and/ or 
veight of a load or load path to be uaed. 

1.3.3 Exclusion Areas 

Exclusion areas (EA) are those areas where heavy loads are 
not to be handled vithout further evaluation and specific 
prior approval of the NRC . 

1.4 Organiza tion 

Section 2.0 consists of the description of the activities associated 
with the lifting of heavy loads. 

Section 3.0 addresses the potential impact of load drops and the 
safety concerns associated vith the movement of heavy loads in the 
contain=ent and FPA in the FHB, sum=arizes the results of the 
analyaes of the load drops postulated in this SER and includes any 
necessary load weight/lift height restrictions. 

Section 4.0 presents the conclusions of this SER and Section 5.0 
contains the list of references. 

2.0 DESCRIPTIONS OF ACTIVITIES 

As the goal of this SER is to provide generic direction for the handling 
of· all heavy loads through de!ueling within the containment and in FPA, 
specific load handling activitiea are not identified. However, the 
following are prerequisites for performing any heavy load handling 
activity addressed in this SEB: 

(1) the performance of load handling activities will be by qualified 
personnel trained in the operation and safety of lifting and 
handling equipment . 

(ii) appropriate procedures or Unit Work Instructions (UWI'a) are 
available that clearly identify load patha vhich avoid the 
•ezclusion areas· identified in Section 3.3.1 and 3.3.2 and 
identify the ·restricted area· load handling limitations. 

(iii) the crane lifting rigging and attachment points shall have been 
inspected and tested in accordance vith approved procedures. 

-6- Rev . 2 
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3.0 HEAVY LOAD DROP ANALYSIS 

3.1 Introduction 

3.2 

3.3 

The contaiaaent load drop analyaea are baaed on the aaauaption that 
poatulated load dropa vill reault in the local failure of floora. 
AD evaluation vaa aade for heavy load dropa in contaioaent to eoaure 
that the poatulated failure• cannot reault in draining the raactor 
•eaael belov 314'-o·, diaablin& all aakeup patha to the reactor 
veaael (IV) or drainioa the fuel tranafer canal (FTC). &efereoce 9 
addreaaea heavy load dropa over the reactor veaael vbich could 
potentially drain the reactor veaael belov 314'-o·. 

Load drop aoalyaea for load dropa in FPA are baaed on the aaaumption 
that poatulated load dropa could reault in local damage to the Fuel 
Caniater Storage lacka (FCSi) and/or the fuel pool liner plate. 

Identification of Loada 

Loada band: ed inaide the containment are anticipated to range up to 
a aaziaum of 25 tool, excluding the pleoua; hovever, thil SER 
addreaaea all loada up to the 170 ton rated capacity of the aain 
book of the polar crane. 

Th11 SER addreaaea all loada that aay be handled inaide FPA up t~ 
and including the deaign defueling caoiater veight of 3355 poun&;. 

Identification of Targets ~ 
The target for a poatulated load drop ia conaidered to be th floor 
and equipaent in the region directly belov the auspended lo d. 
Specific target areas vill be identified in both the containment and 
PPA. Tbeae target areaa vill be differentiated baaed on their 
ability to vithatand a apecific load iapact. The load handling 
araaa are deacribed aa follovs : 

3.3.1 Containment Load Handling Areaa 

3.3 .1.1 

3.3. 1. 2 

&eactor Veaael 

The IV vith PA removed prior to and folloving the 
inatallation of the defueling vork platfora (DWP) 
ia conaidered an ILA. 

Fuel Tranafer Canal Deep End 

The deep end of the fuel tranafer canal (FTC) ia 
that araa of the FTC froa 22'-6. to 4G'-o· north 
of the IV centerline and 12•-o· aaat and veat of 
the IV centerline. 

3.3.1.2.1 The FTC deep end vhen no fuel caniatera vhich 
contain fuel are preaent in the deep end ia 
cooaidered a ULA. 
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3.3.1.2.2 The FTC deep end vith filled fuel canietera in the 
FCSi ia conaidered an RLA. 

3.3.1.3 Fuel Tranafer Canal Shallov End 

The FTC &hallow end ia that area aouth of the deep 
end, doe• not include the av. 

3.3.1.3.1 The FTC ahallow end, north of the av ia conaidered 
an RLA. 

3.3.1.3.2 The FTC ahallov end, aouth of the RV ia conaidered 
a ULA. 

3.3.1.4 Northwest 'A' D-Ring and Seal Table 

The northweat aect!on of the 'A' D-ring and the 
aeal table are conaidered EA'a due to the preaence 
of the incore inatrument tubea in theae areas. 
Thia EA encompasaea the area inaide containment, 
veat of the FTC and north of the centerline of the 
'A' once through ateac generator (OTSG). 

3.3.1 . 5 General Containment 

The general containment excludea thoae areas 
deacribed above and encompaaaea all other 
containment 4reas at all elevation&. This area ia 
considered a ULA if all unborated water aourcea in 
containment are iaolated (See Section 3.5.2.2). 

3. 3. 2 Fu~l Handling Building Load Handling Areas 

3.3.2.1 Fuel Pool 'A' 

3.3.2.1.1 Fuel pool 'A' (FPA) prior to defueling canisters 
loaded with fuel being preaent in FPA is 
conaidered a ULA. 

3.3.2.1.2 PPA vith filled fuel caniatera in FPA ia 
conaidered an RLA. 

3.4 Load/Target Interact1ona 

The attached figures, 3.4-l and 3.4-2 provide plans of the 
containment and FPA with alloved load handling areas identified. 
The classifications of various load handling areaa are baaed on the 
eYaluations developed in the following paragraphs; section• 3. 4.1 
through 3.4.2.1 have a one for one correspondence with aectiona 
3.3.1 through 3.3.2.1. 

-8- Rev. 2 
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3.4.1 Containment Load HAndling Areal 

3.4.1.1 bactor Veuel 

All loada to be handled over the reactor ve11el 
are di1cu11ed and evaluated in detail in Reference 
9. 

3.4.1.2 Fuel Trao1fer Canal Deep End 

3.4.1.2 . 1 The handling of load• over the deep end of the FTC 
vithout filled caoiaterl pre1ent in the FTC 
pre1ent1 no plant 1afety conceru1. A drop in thi1 
area vould not affect the 1tability of the core, 
drain or reduce the vater level in the reactor 
coolant 1y1tem or impact the availibility of 
aakeup; in addition, containment acces• vould not 
be prevented. 

3. 4.1.2 . 2 The handling of loada over the FCSR in the deep 
end of the FTC, vhen caniater1 are in the rack•, 
vill be re1tricted auch that the potential energy 
vill not be greater than that of a au1pended fue l 
CIDilter . The following equ1tion v111 be u1ed to 
determine the maximum plant elevation (H, maximum 
pl•nt elevation in feet) to vhich a given veight 
(W, vhere W i1 i~ pound• and not areater than 3355 
pound• per Reference 6) can be railed over the 
FCSR in the containment . 

3 . 4. 1.3 

H • 85,600 + 308 
w 

Fuel Tran1fer canal Shallow End 

The aoaly111 of load drop• occurri ng in the FTC 
1hallov end a11ume1 that object• fall from their 
lift height unimpeded to the floor of the FTC and 
impact a point. Tbi1 re1ult1 in the tran1mi51ion 
of the greatelt potential iapact energy directly 
to the FTC floor a1 no iapact energy il •••umed 
ab1orbed by the collapae of platform• or equipment . 

3. 4 . 1. 3. 1 The aballov end of the FTC north of the RV i• 
cla11ified a1 an RLA, partially ba1ed upon the 
reviev performed for atferencc 10, and a reviev of 
load• that v1ll be handled over thi1 end of the 
FTC. Thi1 reviev examined the potential for 
failure of the floor at 322'-6• due to a drop Qf 
the plenum 12 feet and ita iapact on the 
av1ilability of aakeup to the RV and damage to the 
in-core tubea vhich could re1ult in draining the 
RV. Baled on thi• revi~, it va1 determined that 
load• can be handled in theae area• vithout 
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presenting the potential for draining the RV or 
impacting the availability of aakeup to the RV, if 
they are limited in accordance vith the following 
expression : 

H • 1,320,000 + 322. 5 
w 

Where H is the aaximum plant elevation to which 
load W (1n pounds) may be raised. 

ln the low probability event that excess dam 
leakage or a complete loss of the dam function 
occurred the water level in the deep end of the 
trarsfer canal and in fuel pool -A- would lover . 
Water shielding over both the plenu= aasembly and 
the canisters will be reduced, however flooding 
the canal could be completed to increase the water 
level and reduce the radiation exposure levels. 

3.4.1.3.2 The shallow end of the FTC south of the RV is 
classified as a ULA, based upon the reviews 
performed for References 2 and 3, and a review of 
loads that will be handled over this end of the 
FTC. This review examined the potential for 
failure of the floor at 322'-6- and its impact on 
the availability of aakeup to the RV and damage to 
the in-core tubes which could result in draining 
the RV. Baaed on thia review, it vas determined 
that loads can be handled in these areas without 
presenting the potential for draining the RV or 
i mpacting the availability of makeup to the RV. 

3.4.1.4 Northwest 'A' D-Ring and Seal Table 

3.4.1 .5 

This area ia defined in aection 3. 3 . 1.4, 
illustrated on figure 3.4-1 and is an EA. This 
area has been identified as an area in containment 
where a load drop could impact the in-core tubes 
and potentially drain the av. 

General Containment 

This area is classified as a ULA if all unborated 
water sources are isolated (See Section 3.5.2 .2) . 
This classification is bised on the review 
performed for Reference 2 and 3 which demonstrated 
that load drops in these areas could not result in 
draining the reactor vessel, impacting the 
availability of makeup to the RV or an inadvertent 
criticality. Criticality is prevented by the 
iaolation of non-borated water sources per 
paragraph 3.5.2.2. 

-10- Rev. 2 
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3.4.2 Fuel Handling Buildio& Load Handling Are&a 

3.4.2.1 Fuel Pool 'A' 

3.4.2.1.1 The handling of loada over FPA vithout filled 
defuelio& caoiatera preaeot in the fuel pool 
preaeota no plaut aafety cooceroa . Such a drop 
vould not affect the atability of the core. drain 
or reduce the vater level in the reactor coolant 
ayatem. iapact the availability of aakeup or 
create the potential for an inadvertent 
criticality event. Therefore, the utA 
claaaific&tioo for tbia area ia appropriate. 

3.4 . 2.1 . 2 The handling of load• over the FCSR in the fuel 
pool. vben filled defueliog eaniatera are in the 
racka. vill be reatricted auch that the potential 
energy vill not be greater than that of a 
auapeoded fuel caniater. The folloviog equation 
vill be uaed to determine the aaxiaua plant 
elevation (H, aaxiaua plant elevation in feet) to 
vhich a given veight (W, vhere W ia in pound• and 
not greater than 33SS pouoda per Reference 6) can 
be raiaed over the PCSR in tbe FHB. 

H • 76,000 + 308 
w 

Note : Thia expreaaion ia different than that 
provided in aection 3.4 . 1.2.2 aa the caniater lift 
height& are different in the FHB than the 
containment. 

-11- Rev. 2 
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3.5 Criteria Specific Evaluations (NUREG-0612) 

This aection evaluates the reaults of load drops postulated in this 
SEa againat the four criteria aet fo.rth in NUREG-0612, ·eontrol of 
Heavy Loads at Nuclear Power Plante.· 

3.5.1 NUREG-0612 Criteria 

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

Criterion 1: 

Releases of radioactive material that aay result 
from damage to spent fuel based on calculations 
involving accidental dropping of a postulated 
heavy load produce doses that are well vithin 10 
CFR Part 100 limits of 300 rem thyroid, 25 rem 
whole body (analyses should show that doses are 
equal to or less than 1/4 of Part 100 limits) 

Criterion 11: 

Damage to fuel and fuel storage racks baaed on 
calculations involving accidental dropping of a 
postulated heavy load does not result in a 
configuration of the fuel auch that keff is 
larger than 0.95. 

Criterion Ill: 

Damage to the reactor vessel or the spent fuel 
pool based on calculations of damage following 
accidental dropping of a postulated heavy load is 
limited ao as not to result in vater leakage that 
could uncover the fuel (makeup vater provided to 
overcome leakage ahould be from a borated aource 
of adequate concentration if the vater being lost 
is borated). 

Criterion lV: 

Damage to equipment in redundant or dual safe 
ahutdovn paths, based on calculations aasuming the 
accidental dropping of a p~stulated heavy load, 
vill be limited ao as not to result in loss of 
required aafe ahutdovn functiooa. 

3.5.2 NUREG-0612 Evaluations 

This section reaponds to each of the four NUREG-0612 
criteria; aectiona 3.5.2.1 through 3.5.2.4 have a one for one 
correapond~nce with sections 3.5.1.1 through 3.5.1.4. 

3.5.2.1 Any releases of radioactivity caused by the load 
drops addressed in this SER vould be released 
vithin the containment or in the FHB. The 
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containment or FHB would act as a physical barrier 
and pr~vent any liquid releasee from eacaping to 
the environment. Likewise, any additional 
particulates that aay becooe airborne would be 
removed by the high efficiency particulate air 
(HEPA) filters so as not to exceed the limits 
established in Criterion 1. 

A bounding ana1ysis was performed which assu=es an 
instantaner · cotal release of the unaccounted for 
Kr-85 inv~Jtory froo the reactor core. The amount 
released is assumed to be 31,300 curies of Kr-8~ 
wi:h the resulting dose estimated to be 9.7 
m1111reo to the whole body for an individual 
located at the nearest site boundary and 1.8 crec 
to the whole body for an individual located at the 
Low Population Zone (LPZ) Boundary. The 
meteorological disperaion parameters (X/Q) used 
were 6.1 x 10-4 sec/m3 at the site boundary 
and 1.1 x 10-4 aec/m3 at the LPZ boundary (as 
indicated in the FSAR). 

An additional analysis vas performed in Reference 
7 in order to determine the maximuc offsite dose 
due to any airborne particulates that aay pass 
through the HEPA filters following the drop of a 
defueling canister. This analysis used 
conservative assumptions and calculated a critical 
organ (teenagers bone) dos~ of 2.96 Rem which is 
less than 4% of the 7S Rem acceptance criteria, 
1/4 of the lOCFR Part 100 dose guidelines. The 
bone dose is presented since it vas determined to 
be the critical organ based on comparisons of dose 
conversion factors for several organs, including 
the lung, kidney, liver and gastrointestinal 
tract, for the dist:ibution of radionuclides 
ava1la~le for release . 

The dropping of heavy loads on the fuel canister 
1torage racks (FCSR) without defueling canisters 
filled vith fuel being present (in either the fuel 
pool or the FTC) poses no safety concern as there 
is no opportunity for a criticality event, 
radiation release or uncovering of fuel. 

The handling of heavy loads over the FCSR with 
filled or partially filled canistera present vill 
be maintained within the limits aet forth in 
sections 3.4.1.2 and 3.4.2.1. This will ensure 
the FCSR are not damaged to such an extent as to 
cause a return to criticality . 

-lS- Rev . 2 
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Load handling ov~r the r~actor vessel and the 
associat~d safety is&ue& are discuss~d in 
Ref ~rea.ce 9. 

As in pr~vious load handling SER's the i&olation 
of non-borated water sourc~s during th~ handling 
of h~avy loads to pr~vent the addition of 
non-borated water to the containment sucp is 
oec~ssary. Per R~fer~nce 4, the need to isolate 
the Reactor Building Chilled Water Systec in ord~r 
to prevent a sump criticality event is no longer 
required. The systems identified below (per 
Reference 3) are potential sources of unborated 
water inside containment: 

Reactor Building Fire Prot~ction Systec 
R~actor Building Decineralhed Water S···;tec 
Reactor Building Nucl.ar Services Closed Cooling 
Water Systec 
Reactor Building lnterm~diate Closed Cooling Water 
Syst~c 

Reactor Building Normal Cooling Water Systec 
Reactor Building Nuclear Services River Water 
Systec 
Main Steam and Feedwater Systecs 
Reactor Buil:ing Decontamination Systec 
Decay Heat System (Auxiliary Spray) 
Steao Ger.erator Secondary Side Vents and Drains 
Makeup and Purification Systec 

As an alternative to isolating all uoborated water 
aources for each heavy load handled inside 
containment, adherence to the load weight and 
h~ight guidelines provided in Tables 3.5-1 through 
3. 5-9 will enaure that a dropped load will not 
fail the floor slab and consequ~ntly the unborated 
water syste3S locat~ ben~ath the floor slab ov~r 
which a load is being carri~d n~~d not be 
isolated. Any unborat~d wat~r syst~cs which could 
be dir~ctly impact~d ~y a load drop within th~ 
ar~a of a particular load handling activity will 
b~ i1olat~d until completion of that activity . 

During any load handling activity with load 
weight/h~ight in excess of the guid~lin~s provided 
in the attached tabl~s, all unborated water 
1ourc~s inside containment will be isolated unless 
it can be demon1trated tha~ there is sufficient 
physical 1eparation between the load handling area 
and apec1f1c systems to ~nsure no system failure 
in the event of a load drop . 
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As load~ ·tll not be handled over the in-core 
tubes, th~ load drops postulated in this SER could 
not drain the reactor vessel below the bottom of 
the reactor veasel hot leg, elevation 314'-0". 
Drainage to thia level will not uncover the fuel. 
Makeup may be provided by the makeup system via 
redundant pathways to the reactor vessel. 

Tbe dropping of a heavy load in the deep end of 
the FTC or in FPA aay result in local damage to 
the stainless steel liner plate. The ~Lent of 
this damage ~ill be determined by the shape and 
veight of the dropped load, and aay range from 
denting, to perforation of the liner plate. The 
perforation of the liner plate may result in vater 
being lost from FPA/FTC; this vater vould be 
collected by the liner leaka&e collection system 
and directed to the auxiliary building sump for 
FPA leakage or containment sump for FTC leakage. 
Neceasary makeup vould be provided from the 
borated water storage lank (BWST). The 
catastrophic failure of the slab in the deep end 
of the FTC is not considered credible due to the 
~iatence of a concrete support vall located at 
the center of the slab. 

Reference 13 describes an analysis to determine 
the potential for criticality to occur in FPA/FTC 
due to a catastrophic failure of the liner causing 
FPA/FTC to be drained of water. This analysis 
determined a criticality event vould not occur. 

Criterion IV refers to ·required safe shutdown 
functions" which are defined as those required 
to: maintain the reactor coolant pressure 
boundary, maintain subcriticality, remove decay 
heat, and maintain the integrity of components 
vhose failures could result in excessive off-aite 
releases. 

The required safe shutdown functions that apply to 
the THI-2 reactor in its current cooling aode and 
core coai!guration are: 

1) The capability to maintain aubcriticality. 
2) Decay heat removal. 
3) The capability to maintain the integrity of 

components whose failurea could result in 
~cesaive off-site releases. 
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Reactor coolant will be maintained in the reactor 
systec (RCS) above the reactor vessel nozzle& for 
decay heat r emoval and reactivity control. 
Subcriticality will be maintained as described in 
section 3.5.2.2. Currently decay beat is removed 
by beat losses to ambient which has been 
deconstrated adequate to remove· all decay heat 
(Reference 5) produced by the core D&terial in the 
reactor vessel. As such, no additional equipment 
is necessary to remove decay heat. 

Reactivity will continue to be controlled if the 
level of borated water in the RCS and FPA/FIC are 
maintained. Thus, dropping of a heavy load would 
only affect reactivity control if the load drop 
resulted in breaking in-core instrument tubes, 
since the breaking of the in-core instrument tubes 
would drain the reactor vessel below elevation 
314'-0" . However, for the load drops postulated 
in this SER, the breaking in-core instrument tubes 
will not occur because there are no in-core 
instrument tubes outside of the lo3d handling 
excluaion areas. 

The offsite releaaes are addreaaed in Sectior. 
3.5.2.1. 

Conaequently, safe shutdovn will be maintained for 
lo3d handling and load drop accident& postulated 
in thh SER. 

3.6 10 CFR 50.59 Evaluation 

10CFR50, Paragraph 50.59, pet~its the holder of an operating license 
to make changes to the facility or perform a teat or experiment, 
provided the change, test, or experiment is determined not to be an 
unrevieved safety question and does not involve a modification of 
the plant technical specifications. 

A proposed change involves an unrevieved safety question if : 

a ) The probability of occurrence or the consequences of an accident 
of malfunction of equipment important to aafety previously 
evaluated in the aafety analysis report aay be increased ; or 

b) The possibility for an accident or malfunction of a different 
type than any evaluated previously in the aafety analysis report 
aay be created; or 

c) The marg i n of aafety, as defined in the basis for any technical 
apecificaton, is reduced . 
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The planned load handling activities will not increase the 
probability of occurrence or the consequences of an accident or 
.alfunction of equipment important to safety previously evaluated. 
The planned activities will not create the possibility of an 
accident or malfunction of a different type than any evaluated 
previously and have been shown not to be an unreviewed safety 
question. Since the operation of systems and equipment are in 
accordance with approved procedures to ensure compliance to 
technical specifications, the tasks included in this SER will not 
reduce the margin of safety as defined in the basis for any 
technical specification. 

Therefore, it is concluded that .the lifts described in this SER do 
not involve any unrevieved aafety questions as defined in lOCFR Part 
50, Paragraph 50.59 . 

4.0 COSCLUSlOSS 

The lifting of heavy lo~ds and aasociated activities have been described 
and evaluated. The evaluations have also ahovn that no detectable 
increase of radioactivity releases to the environment will result from 
the planned activities. The consequences of poatulAted load drops have 
been ahovn not to compromise plant aafety. The accidental releases of 
radioactivity have been evaluated and are bounded by the analyses 
presented in Referencea 2 and 7. It is therefor~ concluded that the load 
lifts diacuaaed in t his SER can be perforqed without presenting undue 
risk to the bealth and safety of the public. 
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TABU: 3.5-1 

REFU~LINC CANAL SLAB AREA, SHALLOW END OF CANAL, ELEVATION 322'-6" 

MAXIMUM ALLOWABLE MINIMUM EQUIVAL£~1 KAXL'iUH ALLOWABLE 
LOAD (LBS.) DIAMETER OF LOAD LIFT (FT.·) ABOVE 

DROP ~INCHES2 ELEVATIOS 322'-6" 

10,000 1 11 
10,000 3 35 
10,000 6 38 
10,000 9 40 
10,000 12 42 
10,000 18 48 
10,000 24 54 
10,000 36 68 

5,000 1 24 
5,000 3 108 
5,000 6 110 
5,000 9 110 
5,000 12 110 
5,000 18 110 
5,000 24 110 
5,000 36 110 

TABLE '.}-2 

i£FU£L~NC ~~AL SLAB AREA, DEEP ~nD OF CANAL, ELEVATION 308'-0" 

KAXlHUM ALLOWABLE HINIHUH EQUIVALENT HAXIHUH ALLOWABLE 
LOAD (LBS.) DIA!iETER OF LOAD LIFT (FT.) ABOVE 

DROP ~INCHES2 ELEVATION 308'-0" 

10,000 1 3 
10,000 3 7 
10 .. 000 6 12 
10,000 9 17 
10,000 12 22 
10,000 18 30 
10,000 24 3} 
10,000 36 50 

5,000 1 9 
S,OOO 3 22 
S,OOO 6 37 
5,000 9 55 
5,000 12 70 
s,ooo 18 9} 
5,000 24 120 
S,OOO 36 12} 
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TABLE 3.5-3 

NORTHWEST QUAD~~ CONCRETE SLAB, ELEVATION 347'-6• 
(EXCLUDING THE A D-RING AND THE REFUELING CANAL) 

KAXlMUM ALLOWABLE 
LOAD (LBS.) 

10, "\() 
10, .o 
10,vv0 
10,000 
10,000 
10,000 
10,000 
10,000 

5,000 
5,000 
5,000 
5,uoo 
5,000 
5,000 
5,000 
5,000 

HINIHUM EQUIVALENT 
DI.AMETER OF LOAD 

DROP (INCli.ES) 

1 
3 
6 
9 

12 
18 
24 
36 

1 
3 
6 
9 

12 
18 
24 
36 

TABU: 3.5-4 

HA.XI.KUM ALLOWABLE 
LIFT (FT.) ABOVE 
ELEVATION 347'-6• 

1 
3 
3 
3 
3 
3 
3 
3 

4 
8 
8 
8 
9 
9 
9 

10 

NORTHEAST, SOUTHEAST, SOUTHWEST QUADRANTS CONCRETE SLAB, ELEVATION 347'-6. 
(EXCLUDING Tli.E D-RINGS, Tli.E li.EFUELING CANAL AND HATCH AREAS) 

MAXIMUM ALLO'.IABLE MINIMUM EQUIVALENT MAXIMUM ALLOWABLE 
LOAD (LBS.) DI.AMETER OF LOAD LIFT {FT.) ABOVE 

DROP ~INCli.ES) ELEVATION 347'-6" 

10,000 l l 
10,000 3 7 
10,000 6 7 
10,000 9 8 
10,000 12 8 
10,000 18 8 
10,000 24 8 
10,000 36 9 

5,000 1 4 
5,000 3 15 
5,000 6 15 
5,000 9 16 
5,000 12 18 
5,000 18 22 
5,000 24 2') 

5,000 Jb 25 
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.· TABLE 3. 5-5 

HATCH AREAS, ELEVATION 347'-6·, WITH 3/8• S.S. CHECKERED PLATE 

HAXuruH ALLOOABLE HINL'4UH EQUIVAl.Eh'1' HAXL~ ALLOWABLE 
LOAD (l.BS.) DIAMETER OF LOAD LIFT (FT.) ABOVE 

DROP ~INCHES) ELEVATIOS 347'-6. 

10,000 1 .25 
10,000 3 1 
10,000 6 2.5 
10,000 9 2.5 
10,000 12 2.5 
10,000 18 2.5 
10,000 24 2.5 
10,000 36 2.5 

5,000 1 .5 
5,000 3 3 
5,000 6 5 
5,000 9 5 
5,000 12 5 
5.000 18 5 
5,000 24 5 
5,000 36 5 

TABLE 3.5-6 

HATCH AREAS, ELEVATION 347'6·. with 4• S.S. CRATING 

MAXIMUM ALLOWABLE HlNIHUM EQUIVALENT MAXIMUM AL LOWA.B LE 
LOAD (LBS.) DIAMETER OF LOAD LIFT (FT.) ABOVE 

DROP ~INCH£5) ELEVATION 347'-6• 

10.000 1 .25 
10,000 3 1 
10,000 6 2 
10,000 9 2 
10.000 12 ~ 

10.000 18 2 
10,000 24 2 
10,000 36 2 

5,000 1 .5 
5.000 3 3 
5,000 6 4 
5.000 9 4 
5.000 12 4 
5.ooo 18 4 
5,000 24 4 
5,000 36 5 
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TARLE 3.5-7 

ELEVATION 305' CONCRETE SLAB WEST OF HATCH 

KAXL'fUM ALLOWABLE HINIKUH EQUIVALENT KAXL'fUH ALLOWABLE 
LOAD (LBS.) DIAMETER OF LOAD LIFT (FT.) ABOVE 

DROP ~INCHES) ELEVATION 305'-0" 

10,000 1 3 
10,000 3 7 
10,000 6 12 
10,000 9 17 
10,000 12 22 
10,000 18 30 
10,000 24 35 
10,000 36 50 

5,000 1 9 
5,000 3 22 
5,000 6 37 
5,000 9 55 
5,000 12 70 
5,000 18 95 
5,000 24 120 
5,000 3& 128 

TARLE 3.5-8 

ELEVATION 305' CONCRETE SLAB NORTH, SOUTH Ah~ EAST OF HATCH 

KAXIKUH ALLOWABLE H1NIHUH EQUIVALENT MAXIMUM ALLOWABLE 
LOAD (LBS.) DIA.'iET£R OF LOAD LIFT (FT.) ABOVE 

DROP ~INCHES) ELEVATION 305•-o" 

10,000 1 1 
10,000 3 2 
10,000 6 2 
10,000 9 J 
10,000 12 4 
10,000 is 5 
10,000 24 5 
10,000 36 5 

5,000 1 2 
5,000 3 3 
5,000 6 5 
5,000 9 6 
5,000 12 8 
5,000 18 10 
5,000 24 15 
5,000 36 20 
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TABU: 3. 5-9 

HATCH AllEA, ELEVATION 305' 

MAXIMUM ALLOWABLE HINL~UH EQUIVALENT 
LOAD (LBS.) DIAH.ETER OF LOAD 

DROP ~INCHES) 

10,000 1 
10,000 3 
10,000 6 
10,000 9 
10 ,000 12 
10,000 18 
10,000 24 
10,000 36 

5,000 1 
5,000 3 
5,000 6 
5,000 9 
5,000 12 
5,000 18 
5,000 24 
5,000 36 

-25-

KAXIHUM ALLOWABLE 
LIFT (FT.) ABOVE 
ELE\'A TION 305' -0" 

0 . 25 
0.83 
0.83 
0.83 
0.83 
0.83 
0 . 83 
0.83 

0.5 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 

Rev. 2 
0078V 


	000836
	000837
	000838
	000839
	000840
	000841
	000842
	000843
	000844
	000845
	000846
	000847
	000848
	000849
	000850
	000851
	000852
	000853
	000854
	000855
	000856
	000857
	000858
	000859
	000860
	000861

