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Enclosure 

St.HTY [VALUt<i!O', FY TH[ OFFICl Of UUCLEM, P.ff.CIO'l ~[G~LATIQ!, 

FOR 

HEAVY LOAD HAkOLIIIG OVER THE TMl-2 REACTOR VESSEL 

A. INTRODUCTION 

On November 1, 1984, GPU Nuclear Corporatior. (GPUNC) submitted to the 

staff for approval, a safety evaluation for handling heavy loads inside of 

the reactor building in accordance with the requirements of NUREG-0612. 

This safety evaluation expanded the analyzed load path area prev fously 

approved by the staff. However, the expanded area did not address the 

hand li ng of heavy loads over the reactor vessel, incore 1nstrurr~nt seal 

table and guide tubes nor the nor thwest corner of the A ''0 ring." The 

Three Mi l e Island, Unit 2 (THI-2) Proposed Technical Specifications (PTS) 

as modified by our April 23, 1985 Amendment of Order, Section 3.10 states 

that, "Loads in excess of 2400 lbs, [heavy load] shall be prohibited from 

travel over the fol lowing areas unless a docketed Safety Evaluation for the 

activity is approved by the NRC. a. reactor vessel •••• • Based on the 

requirements and limitations of NUREG-0612 and the PTS, it wa s necessary 

for GPUNC to submit a safety evaluation report (SER) to address heavy load 

handling over the reactor vessel for plenum lift and other upcoming "over 

the vessel" defuel tng activities . Therefore on Apr.il 19, 1985, the 

licensee submitted the required SER. 

8. DISCUSSION 

Future recovery activities require that miscellaneous loads be transported 

and/or placed over the open reactor vessel. The heaviest load to be moved 

over the vessel through the completion of defuel1ng is the plenum assembly, 

~-----~~~~-"--'-='-"'~""'-~~~~~~~~~---- - --- --
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This structure in addition to the rigging that will be used to move it will 

weigh approximately 73 tons. Other anticipated loads include defueling 

equipment support structures. shielding. miscellaneous defueling equipment. 

defueling canisters and fuel debris. for some of these loads. the licensee 

has anticipated the need to move some items over the open reactor· vessel 

enroute to their final location. However, as a prerequisite for the prepa

ration of procedures, the licensee must analyze other load path altP.rnates 

and conclude that the over-the-vessel route with all other things 

considered, is the best pathway for transporting the load. 

C. OTHER REGULATORY REQUIRE~ENTS 

The licensee has stated that all special load handling devices as described 

in the "THI-2 lifting and Handling Program," will be designed, tonstructed 

and tested in accordance with ANSI Nl4.6 - 1978. In addition, as stated in 

NUREG-0612, Section 5.2.2(4). the stress factors stated in Section 3.2.1 of 

ANSI Nl4.6, will be based on the combined ~ximum static and dynamic loads 

that could be impacted on the handling device. Crane operability 

requirements of 830.2 and 830.16 in addition to sling requirements of 830.9 

and the hook requirements of 830.10 will be met as appropriate. 

To provide assurance that the criteria of Section S.l of NUREG-0612 are met 

for load handling operations over the reactor vessel, the li <~nsee has 

chosen to use option 5.1.3(3) as their criteria. This option requires that 

the effects of drops of heavy loads be analyzed and shown to satisfy at a 

minimum, the four evaluation criteria of Section 5.1. The four guidelines 

are es follows : 



I. Releases of radioactive material that may r~~ult from darnage 
to spent fuel based on calculations involving accidental drop
ping or a postulated heavy load produce doses that are well 
within 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); 

11. Damage to fuel ane fuel storage racks based on calculations 
involving accidental dropping of a postulated heavy load does 
not result in a configuration of the fuel such that K ff fs 
larger than 0.95; e 

Ill. Damage to the reactor vessel or the spent fuel pool based on 
calculations of damage following accidentcl dropping of a 
postulated heavy load is limited so as not to result in water 
leakage that could uncover the fuel, (~akeup water provided to 
overc~ leakage should be from a borated source of adequate 
concentration if the wri ter being lost is borated); and 

IV. Da~~ge to equipment in redundant or dual safe shutdown paths, 
based on calculations assuming the accidental dropping of a 
postulated heavy load, will be limited so as not to result in 
loss of required safe shutdown functions. 

The licensee has also noted that the likelihood of a drop has been 

minimized due to the capacity of the crane (170 tons), procedural controls 

for load handling activities and conservative rigging designs. 

0. LOAD DROP ACCIDENTS/CONSEQUENCES 

The worst case potential accident resulting from a load drop onto the 

reactor vessel would be the breech of the incore instrument tubes which 

penetrate the bottom of the vessel. These tubes were previously addressed 

in the licensee's SER for the Removal of the Reactor Vessel Head dated 

March 9, 1984, which was approved by the staff on July 17, 1984. However, 

~en consfder1ng the recently viewed lower core damage, there is a 

higher probabilfty that some damage dfd occur to the incore fnstrumentat1on 

tube area. T~erefore, the licensee has postulated all 52 tubes breaking, 

resulting in a 0.010 inch circular annular gap for e~ch tuhe. 



This 1e~k~ge pathway is based on the licensee's conclusion that none of the 

failure mechanisms will cause the 3/4" inconnel tube to fall out of the 

vessel (see Figure 1). The st~ff, after several discussions with the 

licen~ee and our independent review, concurs with this conclusion. 

Therefore, with ~2 incore tubes leaking, the leak rate per tube is approxi

mately 0.40 gpm. This equates to a total lea~ rate of appro~ irnately 20 gpn 

(52 tubes x 0.40 gpm/tub~ }. Systens available to preven~ the uncovering of 

the core include; (1) the Decay Heat Removal System (OHRS) in recirculation 

rr~de, (Z) a greater than 20 gp~ portable recirculation sys te~ that wi ll be 

available for plenum lift to mi• borated water in the PB sump and transfer 

water from the reactor building su~p bac~ to the reoctor vessel, and 

(3) qravity flow from the BWST to the reactor vessel (t~orary solution 

only). 

The OHRS has a r~ted flow capacity of 3,000 gpm ~nd is therefore more than 

adequate to t~ke suction from the reactor building (RB) sump (the drainage 

point for ~ l~ling RCS) and return the water back to the vessel. The 

portab· ation system has a minimum recircul~tion capacity of 20 

gpm an( ~~ put 1n oper~t1on within 24 hours. This system would als~ 

take suction from the RB sump for recirculation and nixing and discharge 

back into the ves~el . The BWST gravity feed has a guaranteed available 

inventory of 220,000 gallons of the 310,000 gallon Borated Water Storage 

Tank maximum esti~ated inventory. GPU's analyses show that a ~ubstantially 

greater flow rate is A\a11able by gravity flow than the 20 9pm needed. 



-5-

Assuming 20 gpm is required, a recirculation capability will not be needed 

for approximately 183 hours or 7.6 days. This is sufficient tir~ for 

deciding which recirculation system will be utilized. 

lt should also be noted that with no actions being taken and assuming a RCS 

level always above 321'-6" (just below the RV flange), an incore leak of 20 

gpm will take in e~cess of 14 hours before water wil l drop to the 314' 

elevation (core top), thereby providing ample tine t t detect the leak and 

take action. The capahility to sample the RB sump before initiating 

r~circulation will also be avai lable for plenun lift, thereby givi ng 

assurance that water with boron concentrations below 4350 ppm will not be 

pumped into the core. This bcron concentration and the resulting Keff wa s 

addressed in the staff ' s Amendment of Order dated April 23, 1gss. 

A bounding anal~sis was performed by the licensee which assumes an 

instantaneous total release of the presently unaccounted for 31,300 curies 

of kr-8S which is assumed to be trapped in the grain boundaries of fuel 

pellets and fuel rods. The resulting dose is 9.7 millirem to the whole 

body for an individual located at the nearest site boundary and 1.8 

millirem to the whole body for an individual located at the low Population 

Zone Boundary. Should it be necessary to go to a sump recirculation mode, 

any airborne particulate activity would be collected on the HEPA filters in 

the ventilation systems for the RB . The above doses are compared to th~ 

6.25 rem limit of 10 CFR Part 100. 
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[. OTH[R ISSUES 

Th~ st~ff has also reviewed a proposed ~~trtx which correlates weight and 

allowable lift heights for an object that if dropped. will not fail the 

Oefueling Work Platform (OWP) once installed. Since the use of this matri~ 

will preclude failure of the OWP for these analyzed load drop accidents. we 

therefore concur with its implementation. 

The staff anticipates some conditions where the height/weight formulas in 

Cases 1 through 4 of the licensee's submittal are not satisfied. When these 

situotions occur. t~e associated lift procedures should be subr.;tted to the 

staff for review arod approvl'l prior to the operation {e.g •• movement of the 

tripod over the vessel). 

F. 50.59 EVAlUATION 

The staff concludes that based on the criteria of 10 CFR 50.59, the planned 

activity is not an unrev1ewed safety issue. lt wi ll not increase the 

probability of occurrence or the consequences of an accident or malfunction 

of equipment important-to-safety previously evaluated. It also does not 

create the possibility for an accident or malfunction of a different type 

than any evaluated previously or reduce the margin of safety. (See the 

staff's April 23. 1985 Amendment of Order, July 17, 1984 Head lift SER. the 

licensee's FSAR.) 
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