
Docket No. 50-263 

Northern States Power Company 2 1 
ATTN: Mr. L. 0. Payer, Manager 

Nuclear Support Services 
414 Nicollet Mall - 8th Floor 
Minneapolis, Minnesota 55401 

Gentl emn:.  

RE: HOUTICELLO NUCLEAR GENERATING PLANT 

We have completed our preli~minary reviewi of the "Mark I Containment 
Program Action Plan" which was sbiMitted on behalf of the Mark I 
Owners Group by the General Electric Company on October 29, 1976, and 
which you subsequently endorsed in your letter to the NRC dated 
November 9, 1976. At the present time the Program Action Plan (PAP) 
serves as our primary source of information regarding the lark I 
Containment Long Term Program (LTP). Although the PAP provides 
information relatino to the interaction and schedulinm of specific tasks 
in the LTP, its documentation of the LTP task objectives and descriptions 
is too general and lacks sufficient detail to permit a determination 
of the adequacy of the specific LTP tasks. As they are now presented, 
many of the task descriptions only augment the statement of task 
objectives rather than delineate the methods that will be utilized 
to accomplish each objective. Consequently, we believe that the PAP 
should be revised to describe, in detail, the objectives and associated 
methods to achieve each LTP task. Additional comaents, for use in 
preparation of a revision to the PAP, are presented in Enclosure 1.  

We have also found thar the schedules for those tasks relating to 
the definition of steamii loads and to the identification of potential 
load mitigating devices are poorly defined in the PAP. While we realize 
that this situation reflects the ongoirg efforts of the Mark I Owners 
Group to develop an effective programi to accoMplish these tasks, we 
believe that you should make every effort to establish a commitment to 
a well-defined program in as timely a ranner as is practicable.  
Therefore, we request that you be prepared to discuss the details of 
these tasks and their schedules for completion at meetings between the 
Mark I Owners Group and the MRC staff durina the week of January 24, 
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1976 

1 7 7. lorn'ver, wie request ta1tu; you protie.o Oocumlenltation cf the details 
of tho4se rra :s n rin vi sion to thie Ifrk I Corntainment Procraom 
Action Plan o bc suitt to the NRC no lator than January 31, 177.  

noncerely, 

DPrios c. Plnnn, Chief 
Ojperating Reactors~ Franch t2 
Dlivisicri of D~eraltjn R~eactors 

End osures: 
I. ?Q~C Staff C' son 

Prorr Acig Plan 
2. NRC Loa, Verification 

ecuiremeonts for the 
Nark I Containment 
Lonv; Tarn Prograw 

3. Load Verification Rieouire
rents Not A eeoat!:ly 

cc w/enCosncre: 

DISTRIBUTION 
Doc ket 
NRC PDR 
Local PDR 
ORB #2 Reading 

T~JCarter 
DLZiemann 
RMDiggs (2)* 
RPSnai der 
PWO'LConnor 
JGuibert 
OELD - SLewis/Riddle 
OI&E (3) 
DEi senhcut 
TBAbe rn athy 
J RBuchanan 
ACRS (16) 

OR:ORB #2 DN-veftB #3 DOR:ORB #2 
OTFCErte 

RPSnaider:ah JGuibert DLZiemann 
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Northern States Power Company - 3 

cc w/enclosures: 
Gerald Charnoff, Esquire 
Shaw, Pittman, Potts and 
Trowbridge 

1800 M Street, N. W.  
Washington, D. C. 20036 

Arthur Renquist, Esquire 
Vice President - Law 
Northern States Power Company 
414 Nicollet Mall 
Minneapolis, Minnesota 55401 

Howard J. Vogel, Esquire 
Legal Counsel 
2750 Dean Parkway 
Minneapolis, Minnesota 55416 

Mr. Steve J. Gadler 
2120 Carter Avenue 
St. Paul, Minnesota 55108 

Mr. Kenneth Dzugan 
Environmental Planning Consultant 
Office of City Planner 
Grace Building 
421 Wabasha Street 
St. Paul, Minnesota 55102 

Sandra S. Gardebring, Esquire 
Special Assistant Attorney General 
Minnesota Pollution Control Agency 
1935 W-. County Road B2 
Roseville, Minnesota 55113 

Anthony Z. Roisman, Esquire 
Roisman, Kessler and Cashdan 
1025 15th Street, N. W., 5th Floor 
Washington, D. C. 20005 

-The Environmental Conservation Library 
Minneapolis Public Library 
300 Nicollet Mall 
Minneapolis, Minnesota 55401
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ARC STAFF COiWNTS 90' TMT NAR 1 CATAIMIU T 

1. The Progran Action Plan does not contain sufficient inforiation relating 
to the 'ornr fOr develo-wpont of Me~ Lonn Uern' Mprram (UTP) stru.turil 
accep~tanco criteriR. A detailed descripition- of each sub-task in this 
programr and its associated~ schodule is rouiredt.  

2. The Prog2rama Action Plan does not provide sufficient iWormation on th'e 
prograps i ntconded to addrass ORC staff concerns on hydrodynami c/structural 
interaction resulting fra,. safety-rcljef valve and LOCA loads.  

3. The Prograr; Action Plan doe& not include a progran for esta1btishinp 
qennral quilei ines for the Plant Uninn Structural Analysis fol loinvq the 
Loai Definition Report. As a sini';un, nuideliios shou~ld bo provided to 
cover itemis such as load cophinatinns, methods~ of analy'si s, cciponents to 
he addressed, and any plant unique ections (i.e., miodifications) shoullo 
the acceptance criteria nut be niet.  

4. During tho course of tho Short Tern~ ProgrniH (STP), ttvn PIC staff 
identified specific load varification requircsents to ho resolv;ed W 
the LUP (see attachod E~nclosure 2); most of tixose roeqiroacents 
have previjously been identi~fied to the 11art: I Mowrs G~roup in peetinrs 
and in NRC letters of Aucust 11-13, 197(5. The PAP tas% descriations 
should contanir WHOicMn detail to proviee ass"rance WO~ Pach 
of? these reoIuireo~nts will bo hedepnately' addressed in tho LTP.  

5. Io addition to the gencral comment of i tem 41 above, several load 
verification rcquirenents identifie in Wie awtche& Enclosiirn 3 havo not 
been a~onately adresd and/or reciui rc addit~ional cl a fi cation. TOe 
PAP shovld be revised to aldress these concerns.  

G. Ile rouire that you coimit to utilize the LLL test res"lts, wThen available, 
as part of your proaran to confirm tooa validity of tic pool swall analytical 
rool described ia Task 5.9; of the PAP.
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PR LOADl VERIFICAT ION QEUIRl;ETs F01' 
"A i COO.TAISTN1ET LNJUG TEROV MGM]\T

1I. Torus Dounward and~ Upward Loads

A. Additional 1/12 20) tests to refine 
torus downwara l oadi 

B.- Confi rmi Podgling param~eters and 
scalin1 laws With 1/4 scale tests 

C. Error and "ncertairity analysis 
renuired for LTP tests' 

0. (1) Establish auae oata base 
for plant uniq~ue loadI 
detorn~inazti on.  

(2).Ro-oxarine validity of 
individual st:-sitiviltY 
paraooters (if STP sensi ti vi y 
apnrooch is "sed) 

El. Aed~itionol test; with different 
otter l evel hut sape downcomer 
s iibergjenc'e.

F. Three Di1nansi onal TestinC, 

(1) confirn upwiardI nressure 

(2) Weterrnine plant local 
.doynul~ard load~s

(3) invetigato effect of 
asslymetric downcomer ci arinp 
anid vent flow ip not torus 
1loads

Res~olve dowrnwaK~ load anonialy observed in 
January 1976 tests e-P., January load 
DecenIber load but [Pecomiber load wag eserj 
in tho plant Uniqu Analysis.  

N4o previous test data base wit~h various 
scale tests to confirm Wol pararictcrs andi 
scal ingi~ laws 

STP tests die not includo a cuiprehensive 
analysis of test errors and u.ncertainty 

The data b.We is needed to confirm SPe 
analyticali nodel aprroach to 02e plant 
uniotve loads.  

insuifficient test data base for severnl 
pa ramers P.n., STP question reparding 
validity of several sonsitivitv, nraveters 
not c44plately resolved.  

00s data hase to delerni~e r'latioo between 
dynanic pressu4re load and torus wator level 
has not been provided.

Confirnation of the 20% reduction factor 
assurned in STP based~ on estin.mted 3D 
effcts is npeded.  

STP 2D tests neasured averano torus 
dovinuarO loads.  

Noc STP data base for this effect.-

OFMF!CEQ
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I tem I

G. Future tests should provide a 
more realistic simulation of 
drywell pressure and enthalpy 
flux history 

H. For future tests the followina 
effects should be considered 

(1) Investigate increased transient 
mass and energy release for 
blowdown calculations and 
influence of loads 

(2) Detenmine sensitivity of 
loads to vent system losses 

(3) Consider a postulated break in 
both the steam and recircu
lation line

STP did not provide a good simulation of 
these histories. An interpolation technique 
was necessary adding uncertainty to the 
result.

STP estimate of this effect is to increase 
drywell pressurization rate by 20%. This 
effect not considered directly in STP 
loads.  

Plant unique variation of this parameter 
may be significant. Plant unique 
differences were not directly considered 
in the STP 

Present analysis covers only recirculation 
line break, however, recent infomation 
indicates steam line break may be imsportant.

2. Vertical Reaction Loads

Additional tests to confirm! the pool 
swell impact and drag loads on 
ringheader-downcomer assembly 

3. Drag Loads on Submerged Components 

A. Consider effect of differential 
pressure across structure due to 
bubble propagation 

B. Obtain 30 test data to confirm 
horizontal and vertical pool 
velocities for submerged 
structure drag loads

STP basis is based on PSTF tests considering 
a best fit of data for plain cylinders.  
Results of future tests should include 
the actual vent system geometry.

This is an unresolved generic concern 
common to Mk I, II and III containments.  

STP estimate of these parameters based on 
20 tests is not based on an adequate test 
data base
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I tem

4. Steam Loads

(Downcomers, Submerged Structures, 
and Torus Boundary) 
Additional two-dimensional full 
scale testing

Confirmation of current test data used in 
the analysis is needed since the data 
is limited and is a reflection of a 
containment design quite different from 
Mark I.

5. SRV Loads

A. Additional tests (Monticello tests) 
required 

B. Consider single active failure 
In the SRV system.

6. Seismic Slosh Loads

Perform tests to determine load 
magnitude.  

7. Secondary Loads 
(Tests and/or Analyses) 

A. Vent System Thrust 

B. Froth and Failback Effects 

C. Post Pool Swell Waves

SiV loads not addressed during STP (fatique 
concern). Inadequate data base for SRV 
loads.  

No current basis for excluding pool loads 
due to LOCA + (1) SRV as currently required 
for Mk II and III designs.  

Definition of this load was deferred to the 
LTP.

Confirmation of the STP calculated loads 
in the header is needed 

GE 1/12 tests are not applicable beyond 
breakthrough point.  

Sa me as 
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ENCLOSURE 3 

NRC LOAD VERIFICATION REQUIREMENTS 
WHICH ARE NOT ADEQUATELY ADOPESSED 

We have compared the NRC staff load verification requirements for the Long 
Term, Program (LTP), as identified during our review of the Short Teryn 
Program (STP), with the commitments obtained from the Hark I Owners in 
the Program Action Plan and in a letter frorm ;General Electric to the NRC 
(L. Sobon to V. 5tello) dated August 25, 1976, both of which have been 
referenced on the docket by each 'ark I Owner. From this comparison we 
have identified those reouiremeits for which comiitments from the Mark 
I Owners remain outstanding or need clarification. These requirements, 
described below, should be addressed in the PAP.  

1. During the STP.we identified a need for additional test data to confirm 
the validity of the sensitivity parameters used to detenmine plant 
unique loads. These additional test data are required to confirm pool 
swell load variation over the range of plant unique conditions. The 
Mark I owners indicated in a meetinq with the NRC staff on August 19th 
that the capability exists to obtain the required data by'todification 
of the 1/4 scale 20 test facility to other geometries and test 
conditions. However, the Mark I Owners Group has not yet committed to 
provide a test data base over the range of the sensitivity parameters 
(i.e., plant conditions) identified in the STP.  

An additional concern relates to confirmiation of the validity of the 
selection process for the sensitivity parameters (e.g., vent area to 
pool area ratio) which were utilized in the STP. The set of sensitivity 
paramieters utilized in the STP were selected on the basis of engineering 
judgement; however,'further consideration indicates that some of the 
sensitivity parameters may interrelate with the scaling laws. Therefore, 
the appropriateness of the sensitivity parameters utilized in the STP 
must be reexamined and justified in the LTP.  

Both of the above-mentioned requirements are applicable regardless of 
whether the plant unique loads in the LTP are determined from 
sensitivity paraimeters or from an analytical model, since the analytical 
code verification will probably be established using sensitivity factors.  
(Refer to item 1.0 of enclosure 2) 

2. In our August 19th meeting with the Owners Group, we discussed a) a need 
for a closer match between the calculated and measured drywell pressuriza
tion and enthalpy flux in the LTP test programs, (b) consideration of the 
effects of mass and energy inventory, downstream of the flow restrictions, 
on the calculated blowdown, (c) consideration of the sensitivity of the 
pool dynamic load to the vent system losses, and (d) the effects of the 
type of break (i.e., main steam or recirculation) on the pool swell loads.  
iaseri on the material presented by the Mark ners Groul , it is not OFFICE .....................  
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clear that the interrelationships between these concerns are being 
considered in the proper sequence. We believe that the Hark I 
Owners Group should first study the changes in the drywell 
pressurization and enthalpy flux rates as a function of changes in 
blowdown, vent systAm losses, and break type. Secondly, the 
revised drywell pressurization and enthalpy flux rates resulting from 
this study should be matched in the 1/4 2D scale and the 1/12 scale 
3D test runs which are intended to improve the load data base.  

This reauirement does not apply to those direct comparisont test 
runs which are intended to verify the scaling relationships.  
(Refer to iterm 1.H of enclosure 2) 

3. On August 19th, the Owners Group agreed to perform a sensitivity 
study to compare the containment response for (1) a main steam line 
break and (2) a recirculation line break. The Program Action Plan 
(Task 2.5) includes a commitment to perform a single representative 
analysis to satisfy this requirement. The proposed use of a single 
analysis must be Justified in the LTP. (Refer to item i.H.3 of 
onclosure 2) 

4. On August 19th, the Mark I Owners Group agreed to quantify horizontal 
and vertical pool velocities for submerged drag loads and also verbally 
referenced the Mark III pool dynanics evaluation with regard to the 
differential pressure loads resultinq from bubble propagation. The 
lark I Owners Group should comit to the adoption of the generic 

resolution of bubble propagation loads common to all GE desinned 
BWR containments. (Refer to item 3.A of enclosure 2) 

5. A new requirenent for the LTP concerns the vent system thrust loads.  
In the STP, the vent system thrust loads were calculated with a 
"nominal" vent system loss coefficient and.a mass flow rate which 
is conservative with respect to drywell pressurization. As discussed 
in itemi 2 above, the drywell pressurization will be reevaluated as 
part of the LTP. The Mark I Owners Group should similarly commit to 
reevaluate the vent system pressurization and thrust loads in the 
LTP considering the range of vent system losses and mass flow rates 
that are conservative with respect to the vent system. (Refer to 
item 7.A of enclosure 2) 
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