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2.0 

2.1 

MAJOR ACTIVITIES 

The polar crane load test may be characterized by four seQ.Jential major 
activities. Each of these activities is discussed below. 

f£lDCATINi INTERNALS INCEXOO flXTU£ 

ln ol'der to perfotm the movements associated with the polar crane load 
test, the Internals Indexirg fixture must first be relocated out of the 
area to be used for the load test. Prior to movirg any of the missile 
shields, the Internals Indexirg fixture will be moved from its storage 
location on El. 347' and stored on the Head Storage Stand. Please see 
figure 2.1-1. 

2.2 ASS94EL Y Of TEST LOAD 

The test load will consist of a load test frame, the missile shields 
from over the reactor vessel and the pressurizer, the reactor·vessel 
head lift riggirg, ard a load indicatirg device. This assembly is 
shown in figure 3.>-1. The load test frame will be constructed of 
steel members broug,t into containment throug, the airlock doors in the 
equipment hatch. These members will then be moved to the floor hatch 
and lifted LP to El. 347', where the load test frame will be assembled 
as shown in figure 2.2-1. The test load will then be assemblea by 
moving the reactor vessel missile shields from over the reactor vessel 
and stacking them on the load test frcrne as shown in figure 2.2-2. 
finally, the pressurizer missile shield will be moved from over the 
pressurizer and stacked on the load test frame as shown in figure 
2.2-3, and the lift rigging attached. 

2.3 LOAD TEST 

The actual load test is presented in step-by-step detail in the test 
procedure covered by reference b. This procedure will be approved by 
the USNRC prior to implementation. Basically, the test load will be 
lifted so it is SLPported by the crane and held by the hoist brakes. 
The load will then be transported by the trolley and bridge a distance 
sufficient to allow at least one full revolution of the trolley and 
bridge gearing. The bridge will then be rotated 1800 and the 
aforementioned steps repeated. lhis evolution is shown in figure 2.3-l. 

2.4 OISAS~ELY CF TEST LDAO 

After completion of the load test, the test load will be disassembled. 
This will be accomplished by removirg the load test riggirg and then 
movirg the missile shields to their storage location. The pressurizer 
missile shield will be moved back to its storage location over the 
pressurizer as shown in figure 2.4-1. The reactor vessel missile · 
shields will then be moved from the load test frame to their storage 
location on the B 0-rirg as shown on figures 2.4-2 and 2.4-3. Prior to 
moving the reactor vessel missile shields, spacers will be set on the B 
0-rirg walls to avoid interference of the missile shields with existing 
CCXJl)Onents. The missile shields will be stacked two high with spacers e between them. finally the load test frame will be disassembled. 
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3.0 COtoFO£NTS AFFECTED 

3.1 The c~onents affected by this test are the reactor building polar 
crane, the lifting devices associated with the load test, and the test 
load. Load testirg of the polar crane will provide main hoist lift 
qualification to a maxinun of 170 tons, which is sufficient to lift the 
reactor vessel head and service structure. ~ifyirg the polar crane 
to lift loads up to 170 tons is also sufficient for all planned 
recovery act! vi ties. In act:Utiol'l, the polar crane load test will serve 
as a load test for the reactor vessel head lift riggirg. 

3.2 The refurbished condition of the polar crane meets or exceeds the 
requirements stated in the Polar Crane Fun:tional Description 
(~fererce c). Further, an extensive inspection and maintenance 
program will have been canpleted before . the load test. This program is 
described in detail in the document entitled 'Clarification and 
Exceptions to the "crane Maintenance Inspection Spec! fication" 
Olecklist• (Refererces c ard e). 

The reactor buildirg polar crane was desig1ed to allow for a ratirg of 
500 tons. This ircludes the .crane structure and main hoisting system, 
including load block with sister hook, brakes and two indivfdual, 
thoug"\ not reWndant, wire rope systems. The main hoist braking system 
includes a load controlling eddy current brake and two main hoist (150 
percent eactl) load holding brakes. The normal position of the holding 
brakes is eNJagement. Whenever the main hoist "up" or "down" circuits 
are energized the brake shoes are lifted from the brake drums by the . 
action of direct~urrent clapper type maglets. Brake engagement is 
autanatically acconplished by spring action. Whenever the roist motors 
or the crane is deenergized the brakes are set. The crane will be 
controlled using a push button pendant station. To stop a load during 
lowering, the operator neer1 only release the "down" button, or push the 
crane power button to "off", or have someone open a ":~dr.: power 
breaker. Redundant upper limit switches are provided to prevent 
possible two-blocking. 

Visual examinations and static electrical testirg, as applicable, of 
the crane components necessary for the recovery effort will be 
canpleted prior to liftirg any loads. These inspections erx:~ss the 
critical mechanical, electrical and structural components and are 
directed by experienced crane inspectors. Al so, a certified welding 
inspector will visually inspect critical, load bearing welds. The main 
hoist ropes will be virtually 100 percent inspecteo to ANSI 
830.2.0-1976, paragraphs 2-2.4 .1 and 2-2.4.2 criteria to determine if 
rope replacement is necessary. 

Functional tests of the bridge, trolley, and main hoist control 
cabinets, and COIJllonent parts of each drive system will precede 
operational testing. These tests prove the schematic furx:tion of each 
tested control cabinet and drive system component. 
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As neeessary, defective CcqJOneflts will be replaced prior to 
operational testirQ. The replacement coqxlnents whose failure could 
result in a load drop, incllJj!rg the brakes, are replacement in kind 
for the originals and therefore are sized far the 500 ton ratirg • 

• 
An operational test will be perfonned in accordance with ANSI 
BJ0.2.G-l976, paragraph 2-2.2.1 • . As a mlninun, this test will verify 
operation of all crane functions necessary for head lift. These 
fun::tions are the bridge, trolley, and main roist motions incllJjing the 
associated trolley and redundant main hoist upper limit switches. 

Hlg.Ug.ts of si!Jlificant refurbistment activities are sutmarized as 
follows: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mlin hoist brakes replaced. Break drums cleaned and brakes fully 
adjusted. 

Structure of crane inspected and accepted (ircluding weld & bolt 
inspection) • 

Crane caJl)letely relubricated where required. All fluld levels 
checked and corrected where necessary. 

Oil samples from gear cases analyzed and considered in good 
ccndition. 

All motors slip rirgs refurbis~d. 

All clutch plates cleaned and all clutches adjusted. 

All COLPlinJS checked. 

All circuits meggered, or checked for contioolty. 

Electrical contactors and relays ~laced where defective. 

All bridge motor and trolley resistor banks replaced. 

New pendant station installed. 

Festoon system for pendant station refurbished. 

cab ccntrollers veri fled qJerational. 

New power system to crane and trolley installed. 

New fire exti~uishers installed on crane. 

Runway rail inspected for aligwmt, gaps, loose bolts, level . and 
roLndness. 

Wire rope san¢e tested by laboratory and reported to meet or 
exceed original certification. 
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o Wire rope completely_lubricated. 

o Wire rope ir\specUon irdicates rope in good condition. 

o All crane functions verified operational except ~er load. 

Additional and sl4)plemental docuaentation of the results of the 
inspection and refurbistwaent program have been and will conUru! to be 

. stbnitted as they are accoqllished. 

3.3 The lifting device associated with the load test is conposed of several 
carponents: hook attachnent shackles, a load cell, ccn-,ecting shackles 
to the head lift rig tripod, the head lift rig proper, the.· load test 
frame, and associated load bearing conr-,ectors. This lifting device is 
shown and described in figure 3.~1. 

The lifting device to be used for the missile shield block is shown and 
described in figure J.J-2. 

Because the reactor vessel head lift rig will be concurrently tested as 
a part of the polar crane load test, it will receive special attention 
in that a rigorous visual examination will be conducted after it has 
lifted the test load. A more detailed and canprehensive presentation 
regarding the requal1ficat1on of reactor head lift rigging is centained 
in reference d. 

The test load frame cQII!p\)nent of this lifting rig asr~ly has been 
specially desig.ed for its purpose and will be used only durif'WJ load · 
testing. ·As st.dl, it is desig~ed in accordance with the AlSC 
"Specification for the Design, Fabrication, and Erection of Structural 
Steel for Buildings". Oesig-1 load for this ~t is 220 tons. 

3.4 The test load is canposed of the four reactor missile shields weigung 
40 !. 1 tons each and one pressurizer missile shield weigung 32 !. l 
talS. The calCined weig"lt of the discrete test load is, therefore, 
192 !. 5 tons. The total lirted load also includes the caltribution 
from the weight of the test frame and associated rigging, bringing the 
total lift to a min~. of 200 tons and a maximun of 220 tons. The 
actual test load is est~ted as accurately as possible at 212 tons. 

- 6 -



NEW LOAD CELL RIGCiiN~ 

POLAR CRANE MAIN HOOK (500 TON 
NOMINAL RATINq) 

DILLON LOAO CELL (200 TON ORIGINAL 
Rt\TING, PULL TESTED TO 220 TONS) 

HEAD (INTERNALS HANDLING F'IXTURE 
ASSfMSLY (170 TON NOMINAL, SHOP 
TESTED TO 255 TONS) . 



TURN6UCKL£ P(NOANT 

" .. 

ASS'Y (EXIST) TO.T~A~L:..-------:-
2 REQ'D 

-re--

LOAd :SPREADING FRAME 
I ' :. ~ 

PRESSURIZER 
MISSILE SHIELD 

REACTQ~ 

Ml SSIL E SHIEl 0 

REACTOR 

M& SSILE SHIE' LD 

TEST LOAD F"RAME 
. (220 TON OESI~N) 

0 

EXTENSION BAR 

tf'~ WIRE ROPE 
(146 TON MINIMUM 
BREAKIN~ STf\ENGTH) 
(TYP 4 PLACES) 

APPROX SCAL£ f c t!.o· 
I 



\ 

NEW LOAD C£LL Rl(iqlN& 

NOTE: THE MISSILE SHIELD BLOCK LIFT INQ PAD (YES HAVE 
A SAFETY FACTOR OF' 3 TO ULTIMATE {O~CAKING). 
Ti-iE DESIGN SASIS FOR THIS SAFETY FACTOR IS: 

I. ONLY TWO CABLES SUPPORT LOAD (INSTEAD OF 4). 

2. CABLE LIFT ANGLE WITH TH£ VERTICAL DOES 
NOT £XCE E 0 Jo•. 

POLAR CRANE MAIN HOOK (500 TON 
~OMINAL RATING) 

INTERNALS HANDLING EXTENSION 
{ROTATED FOR CLARITY) 

MISSILE SHIELD RIGGING ATTACHMENT PLATE 



J 

TORP£00 LOOP-LOCK S PLICf 

tf DIA. SCREWPIN ANCHOR 
SHACKLE -------"'-

./SAM( WIRE ROPES ( ATTACHMfNTS 
/ rOR PRESSURIZER MISSILE SHIELD 

AS FOR REACTOR MISSILE SHIELDS 

\ 

' ' \ 
' ' ' 

rf DIA WIRE ROPES 

... . -- -- .. --·- - ---

(

EXISTING LUGS F'OR PRESSURIZER 
MlSSILE SHIE"LD 

E ''STIUG LUGS F'OR REACTOR 
M t,/)ILE SHIELD 

~------PRESSURIZER MISSILE SHJELO-------...J 

'-----------REACTOR MISSILE SHIELD --------__..A 

APPROX. SCALE f' 1'·0" l 



• 

4.0 t£AVV LOAD DUF_ANAI~YSIS .. MCKmOl.tiD ANO lNTROOlCTION 

The generic letter on the control of heavy loads requires licensees to 
address the guidelines of NJREG~612, "Control of Heavy Loads at 
ttJclear Power Plants." 

Section 2. 3 of this letter requires information be provided which is 
sufficient to demonstrate that adequate measures have been taken to 
ensure that in the vicinity of the reactor core, either the likelihood 
of a load drop which might damage spent fuel is extremely small, or 
that the estimated consequerces of such a drop will not exceed the 
limits set by the evaluation criteria I-III of NUREG~612, section 5.1. 

section 2. 4 of the generic letter requires information to be provided 
which is sufficient to demonstrate that in the vicinity of equipment or 
canponents required for ·safe reactor stl.Jtdown and decay heat removal, 
either the likelihood of a load drop which might prevent safe reactor 
stl.Jtdown or prohibit continued decay heat rerooval is extremely small, 
or that damage to such equipment will be limited so as not to result in 
the loss of these safety-related furctions (Criterion IV). 

Even though TMI-2 polar crane is not a single - failure - proof crane 
in the classic sense as defined in NUREG 0554, this does not totally 
negate the argunent that the probability of dropping a certain load on 
a certain target at a specific time is "extremely small". 

Slpproaching the particular case of a missile shield drop from a more . 
mechanistic standpoint, it can be concluded that the probability is 
indeed extremely small by taking into account the following factors: 

o The Polar Crane factor of safety is greater than 10 CQI'Il)Bred to the 
original design rating and approximately 5 compared to the 
requalification rating. 

o The missile shield blocks are moved sequentially starting with the 
one farthest from the load test frame using the intervening blocks 
to protect the reactor from drops of the block being moved. 

o Shield block lift rigging incorporates a significant degree of 
conservatism as may be seen in figure 3.3-2. 

o The amount of time during which these loads are lifted in the 
vicinity of the reactor vessel will be minimized. 

In the case of the test load similar arg~.~nents regarding conservatism 
of crane and rigging c~acities can be made. However, since the test 
load is approximately five times greater than a missile shield, the 
following additional conservatisms are introduced: 

o The test load area was carefully reviewed and selected on the basis 
that a minimum amount of equipment was located directly beneath it 
in comparison to other areas of the contaminent. 

o Lifting time of the test load has been minimized to the greatest 
extent compatible with crane requalification. 
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Procedural conservatisms have also teen considered and introduced. For 
exMJple, the initial loads to be lifted by the polar crane will be 
lig"\ter than later loads. As described in section 2, the 6 ton 
Internals Indexing Fixture will be lifted prior to the movement of a 
missile shield. Each time a load to be lifted is heavier than any 
previously lifted load, the procedure will re~ire that the new load be 
lifted in steps to insure that, should a failure occur, conse~nces 
would be minimized. The procedure will require that the new load be 
lifted initially only a small distance, held in place to verify that no 
problems are enco~tered, and then canplete the lift. An exMJple of 
this is the initial lift of a reactor vessel missile shield. The 
missile shield will be lifted only a small distance and held in place 
whire still on the guide studs. A load drop of the missile shield 
would have no unacceptable consequence as it would merely settle back 
into place on the D-rirgs across the refueling canal. 

Further, no reliance has been placed on the installation and use of 
electrical interlocks or mechanical stops to keep the load in its 
prescribed load path. The movement of the load will be controlled by 
the Test Director, woo will be e~ipped with a voice actuated headset 
as will the other in-contairvnent personnel associated with the load 
test. The Test Director can camunicate with a person stationed by the 
main power s~ply breaker, 480V K:C-2-32A, in the Auxiliary and Fuel 
Handling B.Jllding. In case of an emergercy, the Test Director can have 
the main power s~ply inter~ted. This will freeze the crane in the 
position it was in when the power was cut off. 

The above points, taken in conjunction with the refurbished condition 
of the crane as delineated in section 3, lead to the corclusion that 
the probability of a load drop is in fact so small that it approaches 
the drop probability of the so-called single failure proof cranes, 
which is to say, incredible. · 

Notwithstanding this low probability of a drop in the first place, a 
detailed analysis has been conducted to examine the potential 
consequences of load drops in the vicinity of if1l)ortant equipment. 
These analyses encanpassed all equipment in the load path down to the 
level of detail of indivictlal valves ana instrument lines. These 
analyses are sll'llnarized below, taking selected major equipment and 
systems or examples. 

4.1 .-EAVV LOAD CROP - Cl'lf£ VICINITY 

4.1.1 Identification of load 

For the performance of the polar crane load test, the loads to be moved 
in the vicinity of the reactor core are the reactor vessel missile 
shields. Figures 2.2-2, 2.4-2 and 2.4-3 srow the paths for the 
movement of the missile shields to the load test frame south of the 
0-rirgs on the 347' elevation and their movement from the test frame to 
their storage location on the "B" 0-rirYJ after canpletion of the test. 

These missile shields are constructed in the shape of oblong blocks of 
concrete and rebar, welgung approximately 40 tons each. 
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4.1.2 Load/Target Interaction 

In the event that a shield block were to fall onto the reactor head and 
service structure, damage to the Control Red Drive Mechanism (CRDo4) 
motor tubes would result causirg leakage of reactor coolant into the 
reactor building. The maximun leakage would be the draining of the RCS 
to the top of the level of the reactor vessel closure head, sirce 
penetration of the 8" thick steel closure head is not credible. 

A shield block strikif'YJ the re~tor vessel (RV) closure head could also 
brirg about some physical redistribution of loose core debris within 
the reactor coolant system. 

1 t should be noted that much of the kinetic energy of the falling 
shield block would be absorbed in physical defo~tion of the service 
structure and CRD4 apparatus above the head and that an instantaneous 
impact directly on the RV head proper would not occur. 

4.1.3 Criteria - Specific Evaluations (NUREG 0612) 

4.1.3.1 Criterion I: 

Releases of radioactive material that may result from damage to 
spent fuel based on calculations involving accidental dropping of a 
postulated heavy load produce doses that are well within 10 CFR 
P.art 100 lim! ts of 300 rem thyroid, 25 rem whole body (analyses 
should show that doses are equal to or less than l/4 of Part lOO . 
limits). 

Evaluation: 

The impact of a missile shield block dropping onto the reactor 
vessel head and service structure might cause leakage of reactor 
coolant throu{tl the CRD4 motor tubes into the reactor buildirYJ as 
described in section 4.1.2. This liquid would be contained in the 
r-.actor building; thus, the containment building would act as a 
physical barrier and prevent any liquid releases from escapirg to 
the environment. Likewise, any gaseous releases caused by this 
postulated drop would be physically contained, since the 
containment integrity will be set and maintained throughout the 
load test. Containment integrity is further assured since there is 
no larger any energy soun:e capable of producing a driving pressure 
whi~ could transport this activity across the containment boundary. 

Any gaseous activity released in the containment would be directed 
through the high efficiency particulate air (HEPA) filters and 
containment purge exhaust system and eventually released in a 
controlled manner, so as not to exceed the limits established in 
Criterion 1. 

further, any releases which mi{tlt occur in spite of the factors 
presented above would be only a small fraction of the calculated 
release presented for a Loss-of-Coolant Accident (LOCA) in Chapter 
15 of the TMI-2 FSAR; thus meetirYJ Criterion I. 
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4.1.3.2 

4.1.3.3 

Criterion II: 

Damage to fuel and fuel storage racks based on calculations 
involving accidental dropping of a postulated heavy load does not 
result in a ccrtfiguration of the fuel such that kerr is larger 
thail 0.95. 

Evaluation: 

The precise configuration of the fuel is presently unknown; 
therefore, the exact keff resulting from the potential 
redistribution of the fuel due to the inpact of a missile shield 
block on the reactor vessel head and service structure cannot be 
calculated. Despite the inability to calculate the exact kerf, 
boc..rlding analyses perfonned for the 10~ fuel damage case, corclude 
that the fuel debris will not be critical when: it is in its most 
reactive condition, the effects of structural material are 
accounted for in the analysis and the reactor coolant boron 
concentration is 3000 ppm. (References f & g) In view of this 
corclusion and the fact that the concentration of boron in the 
reactor coolant is over 3.500 ppm, a recriticality is precluded. 

Criterion I II: 

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 so as not to result in water 
leakage that could uncover the fuel, (makeup water provided to 
overcome leakage should be from a borated source of adequate 
concentration if the water being lost is borated). 

Evaluation: 

As stated in section 4.1.2, the maxinun leakage resultirg from a 
drop of a missile shield block onto the reactor head and service 
structure would be to drain the reactor coolant system to the level 
of the top of the reactor vessel closure head. Drainage to this 
level does not un::over the fuel; thus, crition III is met. 

In addition, at least one make-t4> train capable of delivering water 
with a 3.500 ppm boron cD'lCentration to the reactor vessel would be 
available. 

4.2 HEAVY LOAD OR{P ANALYSIS - SAFE SHJTOOWN Atf) DECAY t£AT F£MOVAL 
EQUIPMENT . 

4.2.1 Identification of loads 

For performarce of the polar crane load test, the loads to be moved in 
the vicinity of safe shutdown and decay heat removal equipment (or 
other equipment specifically i~ortant at TMI-2 due to l.l'lique site 
considerations) are: the internals indexing fixture (a six ton metal 
cylinder as shown on figure 2.1-1), the missile shields (ircludlrg the 
32 ton pressurizer shield), and the load test assembly composed of the 
missile shields stacked on a frame or shown on figure 3.3-l. 
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The indexing fixture is not specifically addressed in the analyses 
because the results of a drop of this item is enveloped and bounded by 
the missile shield loads. The assembled test load is specifically 
addressed. 

4.2.2 Identification of targets 

A list of systems and canponents including valves and instrumentation, 
which were considered essential functions for TMI-2 was carpiled. The 
criteria by which this e(Jiipment was selected are: 

1) that equipment within the reactor coolant pressure booodacy which 
is required for decay heat removal and reactivity control, 

2) that equipment re(Jiired to be operable by the TMI-2 Recovery 
Technical Specifications, a~ 

3) that equipment re(Jiired by plant procedures which were approved in 
accordan::e with Tectmical Specification 6.8.2. 

lhe followirY;;~ is a list of major fluid systems which were exMJined as 
possibly presentirY;;~ important targets: 

o Reactor COolant 
o Make-up & Purification 
o Decay Heat Removal 
o Mini--Decay Heat Removal 
o Standby Reactor Coolant Pressure Control System 
o Core Flood 
~ Decay Heat Closed Cooling water 
o Reactor Building Spray 
o Chemical Addition 
o Nuclear Services Closed Cooling Water 
o Feedwater and Condensate 
o f.Bin Steam 
0 Demineralized Service water 
o Intermediate Closed COoling water 
o Nuclear Services River Water 
o Reactor Building Ventilation 
o Reactor Building Purge 
o Fire Protection 
o Steam Generator Secondaty Side Vent and Drains 

4.2.3 Load/Target Interactions 

The effects of a heavy load drop in areas over which heavy loads are 
expected to be moved have been analyzed to ascertain the worst credible 
consequen::e. (These areas are shown on Figures 4.2-1, 4.2-2 and 
4.2-3.) In detemining the consequences of a heavy load drop, it was 
determL~d that the floors on elevations 347'-6" and 305' would locally 
collapse when impacted. The impact areas and load/equipment 
cootlinations have been presented in matrix format in Table 4.2-1. 
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Conponents were not considered to be furetional after a 'heavy load drop 
which was assli'Red to occur directly over the c~onents. (The 
availability of an unaffected alternative was ascertained in view o.f 
why the component was req..~ired. A component was considered to be an 
alternative only if it performed the same safe shutdown furction as the 
c~onent subjected to a heavy load drop.) The location of each piece 
of essential equipment was determined from the latest available 
drawings. 

Tte consequerces of the loss of each coq>onent lyi~ within the 
designated areas was detetmined and is presented in the following 
subsection 4.2.4. 

4.2.4 Criterion IV - Specific Evaluation (NJ£G-0612) 

Damage to equipment in reciJndant or dual safe shutdown paths, based on 
calculations assuning the accidental droppi~ of a postulated heavy 
load, will be limited so as not to result in loss of required safe 
shutdown functions. 

Evaluation: 

Criterion IV refers to "required safe shutdown furctions" which are 
defined as those re"-'ired to: maintain the reactor coolant pressure 
bOUldary, reach and maintain sutcriticality, remove decay heat, and 
maintain the integrity of COifJlOnents whose failures could result in 
excessive off-site releases. 

The required safe srutdown furctlons that apply to the TMI-Unit 2 
reactor in its current cooll~ mode and core configuration are: 

1) the capability to maintain subcriticality. 

2) decay heat removal. 

3) the capability to maintain the integrity of components whose 
failures could result in excessive off-site releases. 

The reactor coolant pressure boundary needs only to be maintained 
insofar as reactor coolant must be maintained in the RCS for decay heat 
removal and react! vi Uy control. Radiation shielding is discussed and 
evaluated in section 5.2, part 4. 

Required safe shutdown furctions unique to TMI-2 are addressed in the 
sane order as above: 

1) The capability to maintain sutx:rl ticality in the core due to load 
impact on the reactor itself is addressed in section 4.1.3.2. D.Je 
to the configuration of TMI-2, the only credible mechanism by which 
criticality control could be compromised is deboration of the water 
in the reactor coolant system. Systems within load irrpact areas 
which contain unborated water have been investigated and found to 
fail in such a way as to drain their contents onto the reactor 
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buildirJJ floor and not into the RCS. For example, the boron 
corcentration of the ·qcs could be reduced by gross leakage from the 
unborated secondary side into the primary side as a result of a 
postulated load drop. Danage to the OTSGs severe enough to cause 
such leakage would Llldoubtably cause damage to the outer surface of 
the OTSGs allowing the unborated water to drain to the containment 
surp. 

Further, systems capable of injecting hi~ly borated water into the 
RCS are available and it is not feasible with one load drop to 
rewce the functional capability of these systems to sur.h a point 
that boron injection could not be done. 

2) Decay heat removal c~ability is ensured by maintaining water in 
the reactor vessal. Analysis shows the water could be drained to 
the bottom of the cold leg nozzles (elev. 314'-4") and no adverse 
consequences such as boiling would be experienced. The only way to 
drain the vessel below this level would be through damage to the 
inc ore instrunent tubes. (See item C below.) In addition, if 
damage to the RCS causing leakage of reactor coolant were to occur, 
make-up capability will exist at least through one loop since a 
drop in both 0-rirgs at the sane time is not credible by physical 
separation. Damage to make-up system penetrations will not occur 
since they are located on the northern side of the building away 
from the load paths. 

3) Off-site releases are prevented by the containnent pressure . 
boundary. The containnent integrity, as re"-'ired by the Tecmical 
Specifications, will be set durirYJ the load test. All contairrnent 
penetrations which have the potential for damage in the event of a 
load drop have closed isolation valves outside the reactor building. 

Please refer to section 5.2, part 3, for additional discussion. 

Additionally, a nunber of extraordinary accident scenarios have been 
postulated as having some finite although remote occurrence potential. 
These are: 

A) Criticality in a steam generator. 

8) Criticality in the reactor building SlJTP. 

C) Impact induced failure of incore instrument piping . 

Extraordinary accident scenarios are addressed in the same order as 
they are stated above : 

A) A se"-'ential series of low probability events must occur before the 
concern of criticality in the steam generators can be viewed as a 
ligi timate safety issue. The following set of low probability 
events must occur in sequence, each conditioned on the occurrence 
of all the prior low probability events, before a cri ticality in 
the steam generator could occur. 
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1. A missile shield rust be dropped above one of the D-rings. 

2. The missile shield must travel far enot,ql into the D-rirgs to 
impact a reactor coolant punp or cold leg plpi~. It should 
be noted in this regard that there are massive structural 
beams cross!~ the D-rirg above the reactor coolant punp 
elevation fl'Om which the reactor coolant Pllf4lS are vertically 
~ported. 

3. The missile shield must iq>act the reactor coolant pump or 
other structure in such a wny as to 1'\4)ture the punp suction 
line at a point well below the secondary side water level. 

4. Pl'l amount of fuel sufficient to raise criticality concerns 
must have been transferred to the steam generator and found 
its way into the steam generator tubes and lodged there durirg 
the accident. 

5. That fuel must be in a high density close pack configuration 
within the tubes in such a manner that would allow criticality 
if the borated water were drained from the tubes duri~ the 
period of time that they were surrourded by urborated 
secondary water. 

As can be seen from the above description of events, even the 
application of conservative probabilities to each event of the 
required sequerce will result in a probability of criticality 
occurrerce which is below any reasonable threshold for safety 
con::ern. This extraordinary accident is, therefore, ~propriately 
dispatched. 

B) In regard to subcriUcaUty in the contaiment s~, our evaluation 
indi~tes that the only point of potential cor-cern would be the 
drop of a heavy load onto the systems listed on Table 4.2-2, which 
might, in turn, provide a source of unborated water to the sunp and 
raise corcerns related to potential cri ticallty within the sUJ¥). 
This problem may be addressed in two ways: First, to ll.lnit the 
amount of unborated water available for leakage to the sump from 
these systems, the water supply to these systems will be isolated 
for the period of time that the load test is bel~ performeo. 
(Note: The operable fire protection system is nonnally isolated.) 
I>.Jr evaluation shows that a sigaificant quantity of unborated water 
would be required to lower the sump water concentration from 
current values to a level below the 1700 ppm value which has been 
specified as the reasonable point for sump reactivity problem 
avoidance. 

Secondly, several low probability events would have to have 
occurred before valid concerns regarding sunp criticality could 
arise, regardless of the amount of unborated water delivered to the 
surp. First, an anount of fuel sufficient to create a critical 
mass would have to have been washed to the surp durirg the THI-2 
accident. secondly, this fuel would have to be in a configuration 
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which could induce criticality if a global deboration of the sunp 
were to occur. ll.lr qualitative assessment indicates that the 
acininistrative controls described above (which limit the amount or 
unborated water which could be delivered to the ~) combined with 
the low probability or sirultaneous occurrence or the initial 
conditions regardirg fuel deposition in the ~ which could lead 
to a criticality problem effectively eliminate this issue as a 
legitimate safety concern. 

C) The third special consideration which has been evaluated is that 
regardirg the potential consequences of a load drop which damaged 
the incore instrument lines. 

1he reactor vessel lower head is penetrated by incore instrunent 
lines which run from beneath the very bottom of the vessel through 
a tll'll'lel in the base mat of the containnent to tenninations at the 
seal table area. This termination area is shown on F'igure 4.2-3. 
Shown in phantom on the figure, the routirg or these lines 
parallels a line drawn between the center or the reactor vessel and 
the center of the seal table. 1he width of the area OCCl4)ied by 
these lines is just smaller than the diameter or the seal table. 

As can be seen in Figure 4.2-3, the seal area is not located within 
the load path. A portion of the incore instrument lines is, 
however, physically located below the area of the load path for the 
reactor missile shield blocks. This portion of the lines is 
separated vertically from load impact surfaces by concrete and 
steel structures of such massive proportion as to render load 
penetration incredible. 

The only remainirg scenario by which a dropped load could damage an 
incore instrunent line is as follows: 

1) Drop of reactor missile shield into refuelirg canal. 

2) Shield block to orient and reconfigure itself to fit between 
reactor vessel and primary shield wall. (Present dimensions 
preclude such an event) • 

3) Shield block to travel down to elevation of reactor vessel 
skirt, disintegrate into pieces small enoug, to fit through 
holes in the RV skirt, and travel horizontally far enough and 
with sufficient remainirg energy to damage the stainless steel 
incore lines. 

This scenario is judged not credible based on the improbability of 
these three items; especially item 2 which violates the physical 
laws of nature. 
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LOCATION 

Df'ACT AAE.A 

LOADS 

Reactor Missile Shield Blocks 
(4: R-1, R-2, R-3, R-4) 
40 Tons each 

TABLE 4.2-1 SI-£ET 1 CF lO 

LOAD/IMPACT MATRIX 

CRANE: REACTCR BUILDIN; PO..AR CRANE f.H-A-1 

REAClOR BUILDING 

Fl£L TRANSFER CANAL 

aEVATION EQUIPf£NT 

J46'-8" Reactor Vessel Closure Head and Service 
(elev. of top) Structure (RC-T-1) 

347 '-6" 

(See Figure 4.2-1) 

3" Inte~iate Closed Cooling (IC) System 
Piping - APSR cooling water lines 
{See Figure 4.2-1) (Urborated Water) 

HAZARD aiMINATION** 
CATEGORY 

And Reference) 

C, O, E (4.1.3.1, 4.2.4 
Item 1,2) 

C, O, E (4.2.4 ltem B) 



TPBLE 4.2-1 St£ET 2 CF 10 

LOAD/IMPACT MATRIX 

CRANE: REACTOR BUILD~ Pn.AR CRAIE Hi-A-1 

LOCATI~ REACTOR BUILDING 

. 
IMPACT AAE.A SllJTH-WEST ~AOOANT, SOUTH (F A D-RING 

LOADS 

ELEVATI~ EQUIP..a« 

Pressurizer Missile Shield Block 347'-6" 2 112" fire Service (FS) Line and Hose Reel 
(See figure 4.2-1) (Unborateo Water) (P-1) JJ Tons 

347'-6" 3" Demineralized water (DO line - spray 
line to Head Storage Stand (FH-Y-11) 
(See figure 4.2-1) (U'lborated Water) 

305' 2 l/2" fire Service (fS) Line ana Hose Reel 
(See figure 4.2-2) (Unborated Water) 

305' 3" Demineralized Water (~) System Piping 
(act. 342'-6") (See figure 4.2-2) (U'lboratecJ Water) 

HAZARD aiMINATION** 
CATEGORY 

And Reference 

C, O, E (4.2.4 Item B) 

C, O, E (4.2.4 Item B) 

C, O, E (4.2.4 Item B) 

C, O, E (4.2.4 Item B) 



LOCATIOO 

Df'ACT AREA 

LOADS 

Pressurizer Missile Shield Block 

., 
I 
I 
I 
I 
I 
I 

TABLE 4.2-1 St£ET 3 (F 10 

LOAD/IMPACT MATRIX 

CRAAE: REACTCR BUILDOO PCl.M CFW£ foti-A-1 

REACTOR BUILDING 

SWTH-WEST W#lffiANT, SOUTH CF A D-RING 

aEVATIOO 

305' 

305' 

305' 

282'-6" 

282'-6" 

282'-6" 

282'-6" 

EQUIMNT 

Core flOOd Tank (Cf-T-lB) (See figure 4.2-2) 
(Drained) 
Air Coolers - (AH-E-lC; AH-E-10; AH-E-lE) 
(See figure 4.2-2) (unborateo water) 

Reactor aJilaing Emergen:::y Cooling - River 
Water (RR) System Piping (lJnborated Water) 
(See figure 4.2-2) 

Reactor Coolant Orain Tank (WOL-T-3) 
(See figure 4.2-3) 

Leakage Coolers (WOL-C-lA; WDL-C-18) 
(See figure 4.2-3) 

Leakage Transfer Purrps (WOL-P-9A; WOL-P-9B) 
(See fig.Jre 4.2-3) 

20" feeawater (FW) System Piping 
(See figure 4.2-3) (unborated ~ater) 

j .. 

HAZARD aiMINATIONH 
CATEroRY 

And Referen:::e 

c, o, E Note 1 

C, D, E (4.2.4 Item B) 

C, D, E (4.2.4 Item B) 

c, o, E Note 2 

C, o, E Note 2 

c, D, E Note 2 

C, O, E (4.2.4 Item B) 



TABLE 4.2-1 SHEET 4 (F 10 

LOAD/IMPACT MATRIX 

CAANE: REACTOO BUILOOO PCLAR CFW£ toti-A-1 

LOCATICtl REACTCR BUILDING 

IM'ACT AREA SWTH-WEST WAORANT, SOUTH a=- A D-RING 

LOADS 

aEVATI~ EQUIPtENT 

Pressurizer Missile Shield Block I 282'-6" 
I 

I 6" Emergency FeedWater (EF) Piping 
I (See Figure 4.2-3) (li'lboratea Water) 
I 

Polar Crane Load Test Assembly 

212 tons - nan. 

I 
I 282'-6" 
I 

347'-6" 

JQ.C: I 

305' 

282'-6" 

282'-6" 

I 29 1/4" o. o. Mainstrean (MS) System Piping 
I (See Figure 4.2-3) (Unborated Water) 

None 

Air Coolers (AH-E-lC, AH-E-lO, AH-E-lE) 
(See Figure 4.2-2) (Unborated Water) 

Reactor Building Emergency Cooling - River 
Water (RR) System Piping (Unborated Water) 
(See =igure 4.2-2) 

20" FeedWater (FW), System Piping 
(See Figure 4.2-3) (Unborateo Water) 

6" Emergency Feeowater (EF), System Piping 
(Seo Figure 4.2-3) (Unborated Water) 

,. 

HAZARD ELIMINATIQHH 
CATEalRY · 

And Reference 

C, D, E (4.2.4 Item B) 

C, D, ~ (4.2.4 Item B) 

C, D, E (4.2.4 Item B) 

D, C, E {4.2.4 Item B) 

C, O, E (4.2.4 Item B) 

C, O, E (4.2.4 Item B) 



LOCATI~ 

IMPACT AREA 

LOADS 

Polar Crane Load Test Assembly 

Reactor Missile Shield Blocks 
(4: R-1, R-2, R-J, R-4) 

40 Tons each 

TABL£ 4.2-1 St£ET 5 OF' 10 

LOAD/IMPACT MATRIX 

CRANE: REACTm BUILDOO PO..AR CRAAE M-i-A-1 

REACTOR JUILOING 

SCUTH-WEST ~~NT, SOUTH (F A D-RING 

aEVATI~ 

282'-6" 

347'-6" 

305' 

J05' 

282'-6" 

282'-6" 

EQUIP tENT 

29 l/4" 0. D. Main Steam (MS) System Pipirg 
(See figure 4.2-J) (Unborateo Water) 

3" Decay Heat (Gi) System Piping 
(See figure 4.2-1) (PZR Aux. Spray) 

14" Core Flood (Cf") System Piping 
(See figure 4.2-2) 

Reactor Bu11dirg emergency Cooling - River 
Water (RR) 
(See fi9Jre 4.2-2) (Unborated Water) 

20" feeowater (FW), System Piping 
(See figure 4.2-J) (Unborateo water) 

29 1/4" 0. D. Main Steam (MS) System Piping 
(See figure 4.2-J) (Unborated water) 

HAZARD aiMINATION** 
CATEGORY 

. And Reference 

C, D, E (4.2.4 Item B) 

C, D, E (4.2.4 Item 2) 

C, D, E (Note 1) 

D, C, E (4.2.4 Item B) 

C, D, E (4.2.4 Item B) 

C, D, E (4.2.4 Item B) 



LOCATI~ 

IMPACT AAEA 

LCWJS 

Polar Crane Loao Test Assembly 

212 Tons - nan. 

TPBLE 4.2-1 St£ET 6 Cf" 10 

LOAD/IMPACT MATRIX 

CRANE: REACTOO BUILDIN:; PCl.AR CRAt£ Mi-A-1 

REACTOR BUILDING 

SClJTH-WEST c.JJPMANT, SOUTH Cf' 8 D-RING 

aEVATION 

347 1-611 

305' 

3051 

282'-6" 

282'-6" 

I None 
I 

EQUIPfENT 

I Air Coolers (AH-E-lA, AH-E-18, AH-E-lC) 
I (See Figure 4.2-2) (Urborated Water) 
I 
1 Reactor Building Emergency Cooling - River 
I Water (RR) System Piping 
I (See Figure 4.2-2) (Urborated Water) 
I 
I 20" Feedwater, (FW) System Piping 
I (See Figure 4.2-3) (Lhborateo Water) 
I 
I 6" Emergency Feeawater (EF) System Piping 
I (See Figure 4.2-3) (Urtlorated Water) 
I 

I 
I 

HAZARD alMINATION*• 
CATEGmY 

A~ Refererx:e 

I C, D, E (4.2.4 Item B) ., 
I 
I C, 0, E (4.2.4 Item B) 
I 
I 
1 
I C, D, E (4.2.4 Item S) 
1 
1 
I C, D, E (4.2.4 Item 8) 
I 
I 



J 
I 
I 

' I I 
' I I 
I 
I 
I 

LOCATI~ 

Df'ACT MEA 

LOADS 

Polar Crane Load Test Assell'.bly 

TABLE 4.2-1 SI££T 7 CF 10 

LOAD/IMPACT ~TRIX 

CRANE: REACTOR BUILDOO PQAR CRAt£ fofi-A-1 

REACTOR BUILDING 

SWTH-WEST Q.JilDRANT, SWTH Cf' 8 D-RING 

ELEVATI~ 

282'-6" 

EQUIPt£NT 

I 29 1/4" 0. O. Main Steam (HS) System Pipirg 
I (See Figure 4.2-3) (unborateo Water) 
I 

_HAZARD ELIMINATION** 
CATEroRV 

And Reference) 

C, O, E (4,2.4 Item B) 

. .. 



LOCATION 

I IfoPACT AREA 
I 
I 
I 
I LOADS 
I 
I 

TABLE 4.2-1 St£ET 8 Of 10 

LOAD/IMPACT MATRIX 

mAt£: REACTOR BUILDING POLAR mANE MH-A-1 

REACTOR BUILDING 

INSIDE A D-Rlt€, 

ELEVATION I EQUIP!ENT HAZARD ELIMINATION** 
I CATEGmY 
1------------------------~------------r---------------------------------~--~(~~~~Re~f~e~r~~~=~~~--~ 
I 
I Reactor Missile Shield Blocks All I Reactor Coolant (RC) System inside D-ring 1 B,C,D,E (4.2.4 Item 1,2,A) 
I I I Note 3 
I I I 
I (4: R-1, R-2, R-3, R-4) All I Secondary Systems inside D-ring I C, D, E (4.2.4 Item B) 

40 Tons each I (Lnborated Water) I 

I Pressurizer Missile Shield Block I 
(P-1) I 

I 
33 Tons I 

I 
I 
I 
I 
I 
I 
I 
I 

l 

All 

All 

I I 

Reactor Coolant (RC) System inside D-Ring 

Secondary Systems inside D-ring 
(Unborated Water) 

I B,C,O,E (4.2.4 Item 1,2,A) 
I Note 3 
I 
I C,D,E (4.2.4 Item B) 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

• 



LOCATIOO 

IMPACT MEA 

LOADS 

~~ctor Missile Shield Blocks 

TABLE 4.2-1 St£ET 9 CF 10 

LOAD/IMPACT MATRIX 

CRANE: f£ACTCR BUILDOO PQ..AR CRAAE t+t-A-1 

REACTOR BUILOIN:; 

INSIDE B O-RIN; 

ELEVATIOO 

All 

EQUIPI£NT 

I Reactor Coolant (RC) System inside D-ring 
I 
I 

HAZARD ELIMINATION** 
CATEGORY 

And Reference 

I B,C,D,E (4.2.4, Item 1,2, 
I A) 
I 

I (4: R-1, R-2, R-3, R-4) 
I 40 Tons each 

All I Seoorx:sary Systems inside 0-ring 
I 

I C,O,E (4.2.4 Item B) 
I 

I , .. 
I 
I 
I 
I 

Hazard Elimination categories are defined in the Generic Letter on the Control of Heavy Loads at Nuclear Power Plants 
as: 

a. Crane travel for this area/load combination prohibited by electrical interlocks or mechanical stops. 
(Please refer to section 4.0 for a discussion) 

b. System retlundarcy and separation precluoes loss of capability of system to perform its safety-related 
furction following this load drop in this area. 

c. Site-specific considerations eliminate the neej to consider load/equipment combination. 

d. Ukelihood of handlif'YJ system failure for this load is extremely small (i.e. section 5.1.6 NUREG 0612 
satisfied). (Please refer to section 4.0 for a oiscusslon of failure probabilities.) 

e. Analysis demonstrates that crane failure and load drop will not damage safety-relateo equipment. 
(Special Conditions for TMl-2 as stated in Section 4.2.4.) 



TABLE 4.2-1 St£ET 10 Cf' 10 

LOAD/IMPACT MATRIX 

CRANE: REACTOR BUlLDltt:; PO..AR CRAt£ f.ti-A-1 

I 
I NOTE 1 This item is included as an exanple of systems ana equipment which would be of importance to an operating power 

plant but, aue to the special condition existing at TMl-2, this equipment is no longer important. In fact, both 
of these tanks are drained. 

I 
I 
I 
I 
I 
I 
I 
I 

NOTE 2 These components no longer perform an important function but may contain water of an unknown boron concentration 
ard are unaer the load path. 

NOTE 3 Drop of a missile shield into the D-ring may danage the Make-Up and Purification (KI) system to which the Standby I 
Pressure Control (SPC) System is comected. Specifically, the SPC system connects to two 2 112" KJ lines in the I . 
Auxiliary and Fuel Handling Building. These KJ lines enter the A D-ring on opposite sides ard attach to the .discharge I 
of the corresponding reactor coolant pump. A single load drop is not postulated to simultaneously impact both trains I 
trains of this piping. I 

I 



TAELE 4.2-2 

Potential Sources of Lnborated Water 

Reactor Building Fire Protection System 

Reactor Bulldirg Demineralized Water System 

Reactor Building Nuclear Services Closed Cooling water System 

Reactor Buildirg Intermediate Closed Cooling water System 

Reactor Building Nonnal Cooling water System 

Orce-lhrougt Steam Generators (Secondary Sioe) 

- 16 -
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5.0 10 CFR 50.59 EVALUATION FOR 1l£ PQ..AR CRANE LOAD TEST 

5.1 

5.2 

CharYJes, Tests, and Experiments, 10 a='R 50, paragraph 50.59, permits 
the holder of an operatirg license to make charges to the facility or 
perfonn a test or experiment, provided the change, test, or experiment 
is dete~ned not to be an unreviewed safety question and does not 
involve a modification of the plant technical specifications. 

A proposed change involves an unreviewed safety question if: 

R) the probability of occurrerce or the consequerce of an accident or 
malfunction of equipment important to safety previously evaluated 
in the safety analysis report may be ircreased; or 

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

c) the margin of safety, as defined in the basis for any technical 
specification, is reduced. 

Due to the unique configuration of the TMI-2 reactor, i.e., a 
post-accident recovery mode situation, case (a) above is no longer 
strictly applicable. Accidents analyzed in the SAR are predicated upon 
an initial configuration being one of the noDnBl operational modes as 
allowed by technical specification for power plants with an operating 
license. 

Nevertheless, accidents presented and analyzed in the SAR address 
events which bound by a wide margin the potential consequences of a~ 
planned or postulated unplanned event that might occur in connection 
with the proposed test. 

Case (b), above, more directly applies to the special situation at 
TMI-2, and an evaluation in this regard rrust focus attention on the 
followirg areas directly related to the maintenance of a safe and 
stable configuration of the reactor and its required Sl.pport systems. 

1) Criticality control 

Tre reactor core is beirg maintained in a stable subcri tical 
condition by virtue of the soluble poison (boron) present in hi~ 
con::entration in the reactor coolant. Sirce the activities 
associated with the load test as stated in section 2 do not in any 
way utilize or disturb systems which could effect the boron 
concentration of the reactor coolant, it is clear that 
subcriticality will be maintained. Postulated load drop accident 
scenarios and an evaluation of their potential effects on 
criticality are presented in section 4 with the conclusion that 
subcriticality will be maintained under all credible conditions. 

- 17 -



2) Decay heat removal 

The decay heat proruction rate has dlminished greatly durirg the 
time sin::e the accident to a point at which active heat removal 
systems are no larger re(JJired (and in fact have not been required 
for some time). The present mode of decay heat removal is by 
natural losses to ambient via the reactor coolant system with the 
main punps idle. Recent analyses have shown that the decay heat 
rate is now so sa18ll that losses to ambient could be acCCJqllished 
without undesirable sequelae (such as boiling) with a level or 
coolant in the reactor vessel lowered to the elevation of the 
bottom of the cold leg nozzles. In other words, decay heat removal 
could be maintained even with the main loop cold leg pipirg sheared 
off at the vessel nozzles. 

ttltwithstandirg the above, plamed activities of the load test do 
not in::lude manipulation or use of any system associated with the 
maintenance of decay heat renDval capability and, as elucidated in 
section 4, no credible ufl)lamed occurren::e could result in a loss 
or this capability. 

3) O:mfinement of radioactive material 

The mechanism for confinement of radioactive material presently 
consists of two major canponents: ~ physical barrier of the 
containnent buildirg and the lack of an energy source capable of 
movirg radioactive material across this barrier. · 

The reactor coolant system and especially the vessel itself also 
contribute to confinement but more in the sense of preventing 
further esc~e and dispersion within the contairrnent building. 

As may be seen from section 2, no planned activity of the load test 
involves breachlrg the Jtlysical barrier of the containnent or 
providirg a source of energy capable of transporting radioactive 
material across this boundary and further, as presented in section 
4, no postulated ufl)lamed occurren::e yields a credible mechanism 
by which confinement of radioactive material within the containment 
could be canpromlsed. 

4) Radiation shielding 

Radiation shielding is presently composed of major contributions 
from 1) steel in the reactor vessel, 2) concrete ano steel in the 
primary shield and 0-rirgs, ard 3) con::rete and steel in the 
containnent wall. 

No plamed activity or conse~ence of any credible urplanned 
occurrence associated with the load test has the potential to 
degrade major shieldirg COOllOnents to a degree at which their 
shielding fun::tion would be negated. This is based on englneerirg 
judgement resultirg from a c~arlson of load/target relative 
weights and strergths, as well as a review of load paths and 
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credible impact orientations. for example, it is not considered 
credible that a missile shield canposed of concrete and rebar could 
penetrate the 8 inch thick steel reactor vessel head when falling 
from the lift heigat used in the load test. 

5.3 A careful review of the bases (Section 8 3/ 4) for the TMI-2 technical 
specification has been conducted. Results of this investigation show 
that none of the planned activities associated with the proposed test 
results in diminution of safety margins stated in these bases. 

5.4 The information presented in .the above subsections, taken in the 
aggregate, demonstrates that the proposed test does not constitute an 
unreviewed safety question and does not involve a modification of the 
plant technical specifications. 
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6.0 RAOI(l.OOICAL CONSIDERATIONS 

6.1 OCQJPATIONAL EXRlSJf£ 

All individuals enterirYJ the reactor building will be monitored for 
extemal exposure in accordance with GPU Radiological Control 
Procedures (RCP) to ensure personnel exposures are maintained within 10 
CfR 20 dose equivalent guidelines. Ad'ainistrati ve control points in 
accordance with GPU Procedures will be used in order to assure 
specified dose limits are not exceeded. Extremity monitoring will be 
performed in accordarce with existirYiJ procedures. 

The total exposure for the polar crane load test is estimated to be JO 
to 90 man-rem. This is based t.pon the sc~e defined in Sections 1 and 
2 of this safety evaluation, which results in an estimated 
!~containment marrhour figure of 540. 

Because of the uncertainty in the dose rates and man-hours, the man-rem 
for the activities are estimated to vary by .±.SO percent. Considering 
the uncertainties associated with the man-rem estimate, JO to 90 
ma~rem has been selected to be used as the estimate for the polar 
crane load test. 

Personnel enterirTJ the reactor buildlrYiJ will be protected against the 
inhalation of particulate radioactivity. in accordance with Radiological 
Control Procedures. 

As specified by Radiological Control Procedures analyses of expected 
airborne contamination levels will be performed in order to select 
appropriate respiratory protective devices. 

Air sampling for particulate activity will be performed using devices 
sudl as lapel samplers ard methods such as grab saq>l.es. Tri tillll air 
samples will also be taken as required. 

6.2 Et#lR(N4ENTAL RELEASES 

Since the polar crane load test does not involve the use of any system 
containing radioactivity and since containment integrity will be set 
ard maintained throt,qlout the test. no release of radioactivity to the 
envircnnent is expected. 

However, postulated occurrences identified ard evaluated in Section 4 
may result in some slight release. Since the release pathway to the 
envirorvnent is through the containment boundary, these postulated 
releases would be strictly controlled such that they would be bol.llded 
by the release estimate presented in Reference h. 
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7.0 SU4MARY AND COt-I:LUSION 

The analyses, investigations, and other information contained in this 
SER show that: 

0 The polar crane has undergone an extensive refurbistment and 
inspection program and is ready in all respects to be finally load 
tested. Indeed, the maxiaun load to be lifted is less than one 
half of the originally designed capability of the crane. 

0 Special attention has been given to the hardware and software to be 
used in the load test itself, thus render!~ the probability of a 
load drop extremely small. 

0 NotwithstandiNJ the low probability of a load drop in the first 
place, an analysis has been perfoxmed which shows that the 
probability of unacceptable consequences arising from postulated 
load drop accident scenarios is extemely small as well. 

0 OCcupational radiation exposure to personnel conducting the load 
test will be maintained as low as reasonably achievable. 

0 Environmental releases of radioactivity will not occur in 
connection with the planned test. 

0 The polar crane load test does not constitute an unreviewed safety 
question as stated in 10 OFR 50.59. 

In view of the evaluation components summarized above, it is the 
conclusion of this SER that the polar crane load test may proceed 
without presentiNJ undue risk to the health and safety of the J:A,Jblic. 
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