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• Mr. J. T. Collins 
�lear Regulatory Q:nml.ssion 
Trailer fll 
P.O. Box 480 
Mi.ddl.etx:wn, Pa. 17057 

Metropolltln Edison Com�ny 
Pon Office Box 480 
Middltlown, Pennsylv1nla 17057 
717 9444041 

Writer's DINCt Dlel Nu....,.r 
'lMI-II-R-4029 

January 15, 1980 

Re: Request for Infonratim Conceming the Mini Decay Heat Renoval 

Dear Mr. Col.llns: 

'Ihe enclosed c:bcurents are provided to satisfy the reqtESts for 
MrHR Ventilation System requixenents, and the re-t:ransmi.ttal of 
the MliRS Design Criteria J:):)curent, Revision 6 and Srope IbCU12llt, 
Revision 3, per tclecxn M. GreerbeTg (me), lol. Papproth. (GP�C). 

�hope that the enclosed doc:urents satisfy your informatial �. · 

If there are any questims, please contact W. J. Papproth at extens1m 
8303. • 

Attachment 

cc: J. G. Herl>ein * 
D. K. Cr:aleberger * 
J. C. DeVine, Jr. * 
J. L. C. Bachofer, Jr. * 
G. R. Sld.llmm * 
R. F. Wilson * 
W. N. M:lreau * 
J. J. Barten* 
L. W. Har� * 
J. B. IDgan 
J. J. Clwastyk * 
L. C. Rogers * 
H. R. I&le * 
au: 0\ai.rt-.an * 

Olainnan - 'lMI-2 PORC * 
Otairrmn - IOU: * 
File: 02.0016.0001.0001.02 
Data Reductim File * 

* w/ Attachment 1 only 
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Melropoldan Ed1$01'1 Company e a Member of lhe General Pubic I.JiihtteS System 
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J?lll s�rvice GPU s·ervlce Corporation 
260 Cherry H.U Road 
Pa1s:ppany New Jersey 070� 
201 263-4900 

• Mr. John Collins 
Nuclear Regulatory Commission 
Trailer 11 
Three Mile Island 

'· 

November 2. 1979 

RE: letter Collins to Wilson, dated 10/15/79 

Dear Hr. Collins: _, 

TELEX 136·482 

ATTACIIMt:-f.JT Z. 

\ 

Attached is the Criteria Document. Revision 6 and Scope Document. 
Revision 3, for the MOHR System for your information. 

The Changes made by Revision 6 are identified in the right hand 
margin. • 

8267.
If you have any questions. please �contac�t E. C. Dye at E�ten&ion 

. Approved: � • 

!�ilson 
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J. J. Chwastyk 
L. C. Rogers 
H. R. lane 
GRC Chairman 
Chainman - THI-2 ?ORC 
Chainman - RORC 
Rediscovery Room 
FILE: 02.0016.0001.0001.02 
Data Reduction File 
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MINI DECAY HEAT REMOVAL SYSTEM 

DESIGN CRITERIA 

1.0 � 
<. 

This document establishes the design criteria for a scall scale decay 

heat removal system to be used to cool the reactor core for three 

years. The system consists of a pump/heat exchanger subloop to be in-

stalled in parallel vith the existing decay heat system and in paral-

lel vith the �estinghouse designed Altern4te Decay Heat Removal Sys-

tem. The system vill be used to recove decay heat from the reactor 

core until full defueling has been performed. 

2.0 INTRODUCTION • 

The reactor coolant system is cu=rently in a natural circul��ion mode 

vith heat being removed through Steam Generator "A'' in a steaming 

mode. In order �o reduce the vulnerability of the plant cooling mode • 
• 

a force circulation system vith a minimum of supporting systems is 

preferred. 

A scall scale decay heat system capable of removing the saall acount 

of decay heat remaining (�1 MW) in the Unit 2 core vill suit this 

purpose. All system components shall be enclosed in the existing Unit 

2 Fuel Handling Building or Auxiliary Building to minimize the poteo-

tial for release of radioactivity to the environment. 

3.0 FUNCTIONAL AND DESIGN REqUIREMENTS 

3.1 Performance Requireeents 

3.1.1 The system shall recirculate reactor coolant through 

the core for removal of decay heat. The ultimate 

heat sink shall be river �ater vith the Nucle3r Ser-

vices closed cooling loop to transfer heat from ;he 

reactor coolant to river vater. 

; 



. . 

� 

'.b 

() 

3.2 Aeel icabte Codes and Standards 

. .Piping shall be: 

Manufacturing 
Oescrfl!tion Code 

... 
Connection to the decay heat ASHE-
system downstream of DH-VJ Section III 
up to and including the Class 2 
first isolation valve. 

Connection to the decay heat ASHE-
system downstream of DH-VJ Section III 
from the first isolation Class 3 
valve up to and including 
the second isolation valve 

Connection to the decay heat ASHE-
system upstream of DH-V48 Section III 
up to and including the Class 2 
second isolation valve 

Connections to the existing 
Nuclear Services closed cooling 
system ... 
piping up to isolation valve ANSI 831.1*, 

isolation valves ASHE-
Section III 
Class 3 

Balanc� of piping ANSI 831.1 

Heat Exchangers ASHE-
Section VIII 
TOO Standard (ASHE Section 

III if available) 

Pumps Hydraulic 
Institute 
Standards (ASHE 
Section III if 
available) 

Filter ASHE-
Section VIII 

* Seismically suppor�!d for Category I loadings 

-2-

Installation 
Code 

ANSI 
831.7 . 
Class 2 

ANSI 
831.7 
Class 2 

ANSI 
B31.7 
Class 2 I I i . : t ! Ru,� . .. 1 I 
ANSI, j-. B-31.1* 

ANSI I� 
831.1 * � 

ANSI 831.1 

�·J� 

R.c_., 
� 
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3.3 Design �asis 

.. 3.3.1 The portions of the system that are ANSI 831.7 Class 2 
shall be seismic Category I. The remaining portions 
of the system that convey reactor coolant shall be de­
signed to operating basis-earthquake (OBE) loads. The 
balance of the system can be designed as nonsei�ic 
except the NSCC tie-in lines up to the isolation valves 
shich shall be category � seismically supported. 

3.3.2 The system shall be designed to operate with a loss of 
offsfte power. 

. 
:. · .. 

·. 

-3-

\{&_" 
5 



.. 

8 

•. 

J.J.J The system shall be equipped with test and instru-

mentation connections for system pre-operational 

testing and nurmal operation. 
'· 

3.3.4 The system shall be designed to supply cooled reactor 

coolant water to the RCS through the Decay Heat In-

jection lines and receive heated coolant through the 

Decay Beat return lines. 

J.J.S The systea design shall employ all welded connections 

to the greatest extent possible to minimize system 

leakage. All two inch and la��er piping shall be 

welded except flanges at equipment connections. All 

connections to the�pr�cess piping shall be welded or 

screwed vith seal weld up to the root valve. �·. 

3.3.6 The piping system and equipment sqall be provided, 

with adeq�te vent and drain connections. 

3.3.7 The system design shall minimize the use of auxiliary 

support systems (bearing cooling water, lubrication 

oil and instrwoent air). Loss of instrument air shall 

not change the operating parameters (flov and tempera-

ture) of the system. 

3.3.8 The system shall be designed to remove the required 

heat load at the temperature of the cooli�� water 

shown in Section 3.4. 

3.3.9 The system shall have provisions for the future in-

stallat1on of a water purification system with the 

capability (resin disposal and shielding) to handle 

radioactive water. Installation and startup of th�s 

equipment shall not interrupt system function. 

-4-
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3.3.10 ine system shall be provided 11ith p1·oper overpressure re-

lief devices. The discharge of the cverpressure relief 

devices shall be piped such that they minimize the spread 

of contaminated fluidsana shall be provided with some 

means of visual indication of leakage� 
3.:3.11 ".ihe �yste-::!/sJ-:.111 have r-rorer conn.;:ctv.cns and o::i.E:r r-rovi;-

stons for fl\:shing of ne1o1 pi:>ing and cC':.:;>�n.::nts prior to 

startup. :=ew pipins and t'to;!l;.oMnts shall be in a clean 

ond �eutrali%�d state when ir:stall�d� Ch��cal cleaning 

sh3ll not be us�d after i�stallation. 

3.3.12 J'rovisior:s shall be ::-.ode to handle syst�ID leakage or 

3.3.13 

�rair.age such as p��p seal leak-offs, f�nnges, and �alv� 

stecs. Co�sideratSon sha}l be given to containing both 

sase:o�:s .<nd liquid effluents, and safely delivering ·J:he 

wastes �o CPU app roved processing systems. . • . 

A recircul�tion line to meet the startup flo1o1 requirecents 
• 

of the pu�;s shall be p rovided. 

I 
Rev 5 

' t • 

A" sys t em recirculation line is ·acceptable for this service. J�ev. 3.., 

3.3.14 The systtD shall be �esixned for long-ter111 continuous cool-

ing for a minicum of three years. 

3.3.15 tor increased systeiD availability considerati�o..ns, the s;,·s-

t�m shall have redundant heat exchan�ers and p��s. 

3.3.16 T:1e syst�m shall 'be dl!:sixned to 'be isolated froO'I'I lhe e�:ist• 

in& pl�ot safety syste�3. 7he system, �hen io the isoia�ed 

�ode, shall not jeopardize the ope:�Lility or pre�sure in-. 
:egri ty of :.he existing p!�ant safety systecs. ·r.,e !�ola-

tioa !'rom the Decay Hta� ;:���.·al Sysat: �hall be -..'ith cc.:ble 

:isC'\�at1oo valves._ .. 

3.3.17 The system shall have provisions for remote isolation, draining, and 

flushing to minimize radiation e xposure to maintenance personnel 

-5-
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J.4 Shins RequJ.remenu 

3.4.1 The system shall be designed to =eet the following 

req uJ.n=en ta: 
... 

(a) Flov through reactor core 120 to 175 gpa 

(b) System inlet temperature 

(c) System outlet temperature 

(d) Design Pressure 

Coolers and pump suction l Ru.t, 235 psis �..-

Pump and discharge piping 

(e) HSCC water temperature 

(f) NSCC water flov rate 

(g) Heat Exchanger duty 

3.5 Layout Requirements 

235 psis L too• F (maximUII) I � v • 2 

200 gp• 

See Curve 1 

. 3.5.1 The system equipment shall be lo·cated to faciU.tate 
• 

construction and future modifications and ease of 

access during operatioo. 

3.5.2 The· system flow path shall consist of cooled reactor 

coolant entering the Decay Heat Removal System up-

stream of valve DR•V48, flowing through the renctor 

core and returning back to the heat exchanger through 

the Decay Heat Re=oval drop line and the new systea 

connection downstream of DH-VJ. On the cooling wa�er 

side, the Nuclear Services closed cooling system 

shall be connected to the shell side of t.'le nell :fini 

Decay Heat Exchanger (refer to Figure l, attached). 

3.5.3 The ultimate heat sink shall be provided by the �uclear 

Services River �ater System. 

-7-
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3.5.4 Radiation sl\ielding shall be provided bet\le•:a the 

'.j 

----- - --- - - ·-

pumps .and other equipment ancl piping to m!.nimize 
•. 

the radiation exposure to maintenance p�csonnel 

while working on either of the pumps. This shall 

include shielding between the two pumps. 

Radiation �hie!ding shall be provided to minimize 

the exposure to operating personnel when realign-

ing systea valving. (The use of reach rods is 

anticipated), 

·. 

-8-
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3.6.1 All �q�:i;.-.-::�nt sh!ll be lo::att'd i•:iide the fuel 1{�11d1ir.g 

Suild\ng and .tuxiliary Suilding. 

3.6.2 C�nsidcration shall �e given to the integrated redia­

lion exposure to all sensitive materials (electrical 
<. 

equipment,· elasto.";'ler·s, etc,) over the design life of the 

system. lf equipment cannot be satisf;,ctorily shiell:!ed, 

the ��terials shall be compatible with expected expo-

sure. 

3.6.3 lf area radiation levels at the pumps are expected to 

inhibit routine maintenance operations on the pumps, 

consideration shall be given to provide re�ote bearing 

lubrication to the pumps and motors • 
• 

3.7 Sampling Require�ents 
. . . 

Connections shall be provided for future sampling lines • 

3.8 Haterials Requirements 
. 

All wetted materials1 shall be compatible ,.,ith fluids having 

water chemistry specified in Section 3.12: It is expected that 

austenitic stainless steel type 304 or 316 shall be used. 

3.9 Electri.cal Requirements 

3.9.1 Electrical equipment shall be capable of being started 

and powered from an on site lE diesel generator set in 

the event of a loss of off site power. Loads shall be 

sequenced on to the diesef generator set manually. 

3.9.2 Electrical classification of the system is non-lE, however 

the electrical power to the operators on the system isola­

tion valves and the pump motors shall be class lE. The 

instrumentation shall be powered from one class lE bus. 

-9-

: 

; 

I Re.'<l· 2. 

Rev. 5 



. . . . . . . . 

3.10 

3.9.3 

3.9.4 

3.9.5 

3.9.6 

3.9.7 

:-iotor rate� start in!} vol ta;e shall be verified ahd ccnsisttnt 

�ith the voltage regulation ca�ability. for the diesel generator 

·be used. Motor feeders shall be protected consistent �ith the 

origi na 1 plant design and the normal trips for overload, 

sha 11 be used. .. 

Electrical load 1 ist: wi 11 be provided in the system 

description. 

"Criteria for General Modification to the BOP Electri-

cal System• are applicable. Also. refer to "Criteria 

for loss of Offsite BOP Electrical Power!. 

The power supply to the pump motors shall be supplied 

from separate lE buses. 

The Hini Decay Heat Removal pu�p motor power supplys are 
. 

to be interrupted \1hen the ins ta 11 ed decay heat remov-

al pumps are started. This provision shall rlbt inhi­

bit the opera don of 0the decay heat pumps. 

etc . •  

· . 

Testino Requirements 

Provisions shall be rr.ade for pre--operational testing of the sys­

tem, including hydrostatic tests, flushing of new piping, and 

de�nstrotion of required pumping capability. 

3.11 Instrumentation and Control �t>quir�:::ents 

3.11.1 The sy�tem shall be designed to provide instrumentation 
·. 

�o monitor f�nctional perfcrr.�nce require:�ents, includ­

ing but not limited to: 

(a) ?u�p di�charge pressure 

(b) Heat E�chcn��r inlet end outlet 

-- ---··----
-10-

0-300 psig 

sc.;:so° F 

to 

' 
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(c) Flow Rate 

Nominally 120 gpm 

Maximum .. 200 gpm 

(d) N.S.C.C. inlet and outlet 

Temperature 50-1500 F 

(e) Pump Suction Pressure o-200 psig 

3.11.2 Control circuits for existing eqipment shall be re­

viewed to ensure that no spurious automatic, or 

interlock signals wfll cause inc�rrect operation 

of the system. 

3.11.3 Provisions shalt be made for installation of tcin-

'-..J trols and remote indicators in the.Unit 2 Control. 

Room. (IS is assumed a new,panel will be used). 

3.11.4 Control shall be manual. The pump control switch 

shall have start, normal, stop and spring return to 

nonmal positions. Run/off indicator lights shalt 

be provided for motors and open/close lights shall 

be provided for the system isolation valves. (Both 

lights shall be on when valves are in intermediate· 

position). 

3.11.5 Control cables should have SOl, and preferably 100%, 

spare conductors to allow for future mo�ifications. 

3.11.6 Loss of system flow shall be alarmed locally and in 

the main control room. 

3.11.7 (Deleted) 

-11-
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3.11.8 Tha isolation valva(s) on the NSCC system shall 

automatically close on detection of a leak, i.e., 

imbalance in tha flow .to and from the Mini Decay 

Seat Removal coolar. 

3.11.9 Area radiation monitors shall be provided and 

shall alarm on the local control panel and tn tha 

Control Room. 

3.12 Water Chemistry 

pB 

Boron 

Hydrogen 

Chlorida • 

nuoride 

Dissolved Oxygen 

-12-

7.5 - 9.5 (nominal 8.5) 

3000 - 4000 ppm. • ·• 

S-40 cc{Ks (nominal 15-40 cc/Kg) 
�4 ppm 

<l ppm 

<O.l ppm 

; 
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This Scope Definition DocU11M!nt applies to the 'Mini' 0 
Decay Heat Systell intended for cooling the 1lU Unit 2 ·• 

reactor core through defueling. 

8002040 5S"S 
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PURPOSE 

Defina and assign responsibilities to the participants 

referenced herein, for accomplishment of the specifi­

c.ation, design, engineering, procurement, fabrication, 

installation and check out of the 'Hint Decay Heat 

Syste11. 

·. 

• . 
• 
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PARTICIPANTS 

GPO - Includes all personnel providing technical, 

administrative and construction support, to 

and controlled by CPU • 

• . , 
Babcock and Wilcox (B&W) . . 

'-J 

Burns and Roe (B&R) 

I 

� 



TAS.-

.. 

n. l'lpc hangerR and supports 

), IIOCIIIIIf!n tB 

"· SyRtelll dcsi1;n description 

u. �low dlaAralll (Pt. 10) 
c. Criteria Uocumont 

n. Procedures, Operating, Startup 

4. r ro,lcct Control 

"· l'roject 1141\aBer/Project Engineer 

SCOPE �EFIHITIOH � ASSIC�1EHT 

� I cY cfr .i �c.. ?� • ()��I ;;�� "-"" ct � t;J� 'It �#'to l.q__� � � .f�� 
B&R B&R B&R CPU 

DC. II 

D&W 

CPU .. 

CPU 

CPU 

... 

� f.! ��� 
CPU J 
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·5\flcEMORANDUM 

JUR�S a.�d ROE, Inc. DATE 10/2/79 

TO H. R. Lane 

FROM H. W. Young 

SUB-JECT W.O. 3475 
TMI 12 Recovery Program 
A/E Work Assignment R-1005 
MOHR HVAC Modifications 

'• 

COPIES TO: 
All w/att. · 
WRCobean, Jr. 
AS Dam 
HWYoung. 
LHegyi 
EEng 
RPBrownewell 
FASpangenberg 
CWHess 
pf (2) , db 

Please find attached the results· of a study which 
we performed in r esponse to the referenced'A/E Work 
assignment. 

Please transmit a copy of this attachment to GPO 
for comment. If you have any questions, please 
contact myself or .Mr. E. Eng. 

� �� Harry Young 

HY/sjm 



�· .• 

To: 

. . 

) 

\� 

I( I 111 1../rMCIV I fo 
Inter-Office Memorandum 

TMI-II-R-2111 

October 4, 1979 

Mini Decay Heat System - Airborne 
Leakage 

Branch Elam t/ Locahon,_ TMI/WMA 
Trailer 102 

Per your request, we have performed an analysis to determine 
airborne contamination in the vicinity of the Mini Decay Heat 
System pumps. Leakage was assumed to be 0.13 ml/sec. (approxi­
mately 1 pint/hr) of primary coolant. The results of this 
analysis indicate that MPC's for particulates will be eY.ceeded 
at the specified leak rate. For this reason, it is recommended 
that: 

1. 

2. 

3. 

4. 

HVAC exhaust hoods be installed over each of the 
pumps in question, with an exhaust rate of approxi­
mately 250 cfm. 
Air flow be directed to flow from areas of low con­
tamination toward the two pumps, to prevent spreading 
contamination in event of leakage. • :. 
Positive means of collecting leakage be

- installed. 
The purpose of this recommendation js to prevent 
water from collecting and standing around the 
pump, whicb would represent a hazard to maintenance 
personnel. This should be done with an easily remov­
able drip tray with a hose connection to a drain. 
Strippable vinyl coating be applied to all surfaces 
in vicinity of pump - i.e., concrete surfaces likely 
to be wetted, contiguous equipment, etc. 

5. Surveillance program be established to determine leak­
age rate, levels of contamination, and dose rate build­
up. 

If there are.any questions, please call. 

Approved: 

cc: R.' c. Arnold 
J ·" J. Barton 
D. K. Croneberger 
J. c. DeVine, Jr. 
W. T. Gunn 
J. G. Herbein 
R. W. Heward 

G. A. J<under 
P. E. Ruhter 
B. c. Rusche 
E. E. Walker 
R. F. Wilson 
W. Zurliene 

.· 

-
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BURNS and ROE, Inc. DATE 10/26/79 

COPIES TOs 
.All w/a tt. 
WRCobean, Jr. 
AS Dam 
FASpangenberg 
DAMiller .tJa.nt 
LRegyi. 

TO 

FROM 

SUBJECT 
. 

REFERENCES: 

.. 

H. R. Lane..,.. 

C. W. Hess 

.. . .. . . -W.O. 3475 . 

' 

HYoung 
CWHess 

TMI Recovery Program 
TS-27 HVAC Proposal 

c. NLacy. 
MPettigrew 

(a) 

(b) 

(c) 

B&R Memo, H. W. Young to H. R. Lane, 
dated 10/2/79 
GPU Memo, D. A. Roch to H. R. Lane,. 
dated 10/23/79 
B&R Memo, c. w. Hess to H. R. Lane, 
dated 10/24/7� . · .  

• 

. . 
pf "(3) 
db 

. 

. ·. .· . .  . . . .. . - . . . . . . 
• 

Attached, you will find the Burns & Roe proposal 
for the air handling unit for the Mini-Decay 
Heat Removal Pump Enc�osure described in Refereqce 

. ·: -

(c). ; 
• •  t,. 

This, along with the proposal described· in Refer­
ence (c), represents the complete ijVAC package pro-

' osal for :s-27 reque!te4 by Reference (b). 

Engineering ana design"for this effort can begin 
tmmediately upon receipt of a work request from 
GPU • . 

c. W. Hess 

CWH/sjm 

• 

. - -
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Ventilation for MOHR System 

. 
Our proposal for modifying the existing H & V system will 
adequately cool and decontaminate the areas, as well as 
prevent the spread of radioact�ve contaminatio�. Our 
proposal is similar in concept to Proposal 12 1n the memo 

'\ from H. w. Young to. H. R. Lane dated 10/2/79. One essential 
difference is that charcoal filters have not been included 
as a result of GPO memo, D.A. Koch to H.R. Lane dated ; 

"October 23, 1979; The other is that redundant trains have 
been added for greater system reliability. · .. 
Due to conversations with filter enclosure manufacturers, 
we feel it would be too costly and take too long to procure 
complete fan-filter trains. It has been indicated by.MSA 
that they can provide us with single HEPA enclosures with 
a relatively short lead time. The fan can be purchased 
separately, and the plenums can �e furnished by the sheet 
metal contractor. · 

The following items are involved with this proposal: 

1. Hard duct the supply and•exhaust transfer grills 
from the Reactor Building Chase to their respec�­
ive supply and exhaust ducts. This has.Che long 
term effect of preventing the spread of contamina� 
bien from the MOHR room to the chase, after the 
chase has be�n cleaned up. It also has the short 
term effect of isolating the chase from the rest 
of the buildi�g, ventilation-wise. 

2. Provide the enclosure discussed to create a sweep 
area around the pumps. 

3. Provide new ducting to supply 900 CFM supply to 
the MOHR room and 1100 CFM to the pump enclosure. 
The rest of the supply ductwork must be rebalanced 
to provide the sarne supply CFM. 

4. Provide an exhaust system consisting of redundant 
exhaust filters and fans, sheet metal ductwork, 
and instrumentation and controls as required. 

The price of the0MSA enclosures with filters will be approx-
imately Fans and misc. H & V equipment will be 
approximately Ductwork and installation cost will 
be approximately 

.· 
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