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In this summary of the differences between reports, "The
Evaluation for Effects of Postulated Pipe Brealc Outside
Containment", Diablo Canyon Units 1 and 2, prepared byNuclear Services Corp, we have identified the differences
and itemized them according to title headings.

We can say essentially that the two units are very similar
and were analysed in the same manner, but differences doexist between the units and the reports.

On page 9 (NSC 2), Section 3.2 Identification of High
Energy Systems <re have the following differences:

3.2.2 Design Basis Brea!-s

Lesilrn basis breaks for'nit 2 are postulated to occur in the san:e sy. tcms as

Unit 1 as identified in Section 5,2 of Reference 2. llowever, the linc designa-

tions {numbers) differ. bct.reen the tvc plots in some instances, therefore

several additional lines were considexed for postulated breaks as listed below.

6o4»
3972
3974
3975
3977
3979
3980
4007
4012
4013
4014
4015

4016
4017
4018
4019
4020
4021
4022
4023
4031
4032
4033
4034

4035
4036
4047
4048
4049
40»0
4051
4052
4054
!F055
4056
li057

4058
4059
4065
4091
4093
4095
"097
4099
4101
4184
4185
4186

4187
4188
4189
4190
4191
4192
4193
4194
419»
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In Section 4.2 Environmental and Jet Effects on Plant
Equipment, modifications are basically the same, with the
following exceptions:

4,2.1 Area GE/GH, Elevation H.5'o
140'or

the purposes of di.scussion the GE/Gl area, between elevation 115'nd
140'as

been divided into three zones, as shown on Figure 4.2-1. Zone 1 consists

of the area to the east of the wall near column line H. The only high energy
~ I

lines „in this area arc the steam generator blovdown lines and the steam lines

to'the auxiliary fcedrater turbine. For Zone 2 the direct Jet impingement zone

extends vest from the wall near colm~a line H to a point approximately 15'rest

of column line L. Zone 3 extends from thi" point vest to column line J.

4.2.1.1 Electrical Conduit

0 Zone 1

The )ets from the high energy lines in this area can potentially cause high 'ocal

loeding on exposed conduits. Therefore, vital conduit in this area villbc

reinforced at midspan to ensure that in the avent of overloading one of the

conduit supports, the auxiliary support can carry the load.

High temperatures (212 F) resulting from design breaks in thc stcam lines

to auxiliary feedvater, turbine can potentially have adverse effects on the

operation of the electro-hydraulic actuators for the auxiliary fcedw".er
I

control valves wnich arc located in this area. Since the plant operator will

.ghs'0
be~+5
Pone

probably be unable to detect these brea!: by any of the available automatic

trip logic", tho actuators vill be su"ccptible to ion„ t me exposure at 2ld F,

'inerefore, it is recommended that a temperature detection system be i.nstallcd

near the valves to n1ert the operator of tcmjcrature increases (Reference lO).
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o Zone 2

Sy selective routing of vital conduit away from the direct jet impingement

zone, the need for additional plant protection has been minimized. tIost of the

vital conduit and cable runs have bien rerouted away from the vicinity of the main

steam and feedvater line containment penetratio..s and the main steam line safety

valve riser pipes. Cables and conduits servicing vital equipment in this zone

have been routed below the floor at elevation 115'nd are returned to the area

through floor penetrations at tho appropriate location. Vital conduit vill be

placed against the greb of structural beams for added protection vherc necessary.

14uch of the mposed.conduit in Zono 2 is either non-vital or not required for. the

mitigation of the consequences of a high energy linc brca1< in this area, there-

fore protective measures are unnecessary,

o Zone 3

This zore is characterized by r latively lov potential Jet impingen.cnt forces

(< 10 psig), therefore it va deemed unnecessary to reniove all vital conduit

frog this area. Ifovever, vital conduit in th's area must be reii>forced at

mMspan as on Unit 1,



1



ZONE 5

GNH

ZOl

PM I

pviw X~

'(-PM l06 y.
PM I IO

ee

,J,:.,- ''

4

FWt

DEFLECTION
BARRIER

MS 3

FIGURF e.2-I .

DIABLO CANYON UNIT 2
AREA GE-GVl . EL I l5'-l40

FVl 3

~ ~
~ e





4.2.1.$ . D flection Bnrriex.s

As a result of the extensive conduit rerouting in the GE/G!1 area ~rithin Zone 2,

it, has been possib3.e to e3.iminate the containment barrier plates srhich vere

reauircd fox. Unit 1 as discussed in 4.1.1.1.1 nnd 4.1,3..1'.3 of Reference 3.
\

Removal of thes~ barriers will not have an adverse effect on equipmcnt in

Zones 1 and 3.

The impingement barrier surrounding the main steam line riser pipes which was.

required for Unit 1 is unnecessary for Unit 2 as a result of equipment relo a-

tion and, conduit rerouting, The trn)ectory of the get from breaks associated

with these risers is upwa.rds and along the ceiling. The subsequent'loading

on distant xeinforced conduit in Zone 3 is lov (< 10 psig); therefore, no

additional protection is reouixed.

The large vertical deflection plate between feedwater line 4 and the con ain-

ment electrical penetrntions which vas utilised for Unit 1 is also required for

Unit 2. This deflection plate vill direct potential get impingement away from

the e" ectrical penetrations at the containment.

4.2.1.6 Impingement Sleeves

'mpingement s3.eeves on main steam and feedvater lines villbe necessary at the

same postulated. break locations as on Unit 1 (Reference 6). Because of the

conduit and instrumentation relocations, sleeve end barriers are reouix'cd nt

only three locations (mainsteem nodes 4070 and 3180, nnd feedwater node 1403)

to. preclude unacceptable damage to electx ical conduit and penetxntions.
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4.2.2.3 Xmpingem nt Sleeves

Xmpinjement sleeves will be required for Unit 2 at the Unit 1 equivalent loca-

tions. However, due to conduit rerouting, sleeve end, barriers will be required.

only at nodes 1213 and 1113 on the feedwater, and. 1180 and 2187 on the mainsteam.
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Section 4.3 Thermal Hydraulic Analyses analyses used forUnit 1 apply directly to Unit 2 high energy lines except forthe lines in Section 3.2.2 which are not common to both units

4.3.1.3 Other High Energy Lines

~ fferent from the Unit' otherMany of the other high energy lines for Unit 2 are d fi,er

high energy line".'or this reason thc forces for th e other high energy lines have

been revised for Unit 2 and are based on Pcvision 6 of the Leone Desi nation Table

(Heference 201. Thc assumptions, criteiia and method of ana y.al si„ utilircd in

determining the rc..action 'i'orccs are zdentxccl1 to those used for Unit 1 (see

- Section 3.0 of Reference 4).

The calcu3.ated reaction forces for Unit 2 othei'high

Tables '4.3-1, 4.3-2, and, 4.3-3.'ince no frictional

I

ener~ lines are suscaarised in

losses arc accounted for,

the values are conservative.
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In Section 4.4 Pipe 'Wip Analyses again both units were analyseddirectly due to similarities. The exceptions are as follows:
Section 4.4.2.1 Turbine Steam Supply System

It should
be'notcrl that lines 1396, 1398, 2685, and. 3593 srhich were included in the
Unit 1 rcport do not exi t in the Unit 2 piping system.

4.4.2.3 E><raction Stean'and Heater Drip Systems

The high energy portions of the extraction stcam and heater drip sys erne con-

sidered in the analyses axe different fxom those analyzed for Unit 1. Pn«t i
lines 1192 and. 1193, which were included in the Unit 1 report, are no longer

considered since they are not part of the Unit 2 system. As shown in Figurc

4.4-16,.additional lines'hich urer'e analyzed include:

o Line number 4034 - 8" line from the east high pressure moisture s p'-" '-or

reheater drain tank 2-2As connecting to lire 4050 which tcr™'n«t''t feeu-

vater heater 2-1C.

o Line number 4035 — 0" line fxom thc cost high prcssure m«s ur» s'~'«ra"""

rehcater drain tank 2-2B, connecting, to line 4051 which 4cn"..'n

water heater 2-1A.

o Line number 4036 -'8" line from hc east high pressure moistuxe separator
k

reheater drain tanl: 2-2C, connecting to line 4052 which terminat s at
~ ~

feedwater heater 2-3B.
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o Line number 4167 - 6" line from the east lov pressure reheater drain tmQ:

2-2A, tentn.natinp at the lov pressure vest moisture separator reheater //2

drain tank 2-1.

e Line number 4188 » 6" line from the east low pressure reheater drain tank

2-23, terninating at the lov pressure we. t moisture separator reheater //2

drain tank 2-1.

o Line number 418/ — 6" line from the east lov pressure reheater drain ta:x<

2-2C, terminating at the lov pressure vest moistu e separator reheater //2

drain tank 2-1.
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Section 4.4.3 Evaluation of Postulated Break Locations

For the'most part the analysis performed on

Unit,l can be directly applied to Unit 2 due to their similarities. The Unit 2

analyses which differ from Unit 1 are discussed. in the following paragraph.

I'he

turbine building i" the only area in vhich any significant changes occur.

Line. numbers 1192, 1193, 1396, 1396, 2665, 3593, and. 4198, which vere analyzed

for Unit 1, are not part of the Unit 2 system; therefore, they do not appear in

the Unit 2 tables. However, line numbers 4034, 4035, 4036, 4187, 4188, and. 4189,

which are unique to Unit 2, have been analyzed, and the specific protection

that the restraints on these lines provide is presented in Table 4.4-34.
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Tables 4.4-1 to 4.4-34 are Restraint Summaries of Unit 2
lines; and Figures 4.4-1 to 4.4-16 „are pipe whip mathe-
matical models and break locations of lines similar to
Unit l.
Section 4.5 Structural Evaluation for Unit 2 is the same
as for Unit 1. In Table 4.5-1 to Table 4.5-14 Comparison
of Applied Restraint Loads to Allowable Restraint Loads,
slight differences have been noted.

Section 5.0 Design Modifications deals with the design
requirements of Rod Restraint which were not included in
Unit 1. Discussion of Design Loads, Additional Structural
Modifications and Impingement Barriers and Sleeves
concludes the differences between the units. Other Tables
and Figures are similar to Unit 1 in format.





$ .0 DFSIGN HODIFICATXOOS

This section defines the requirements for design modification which, upon
P

implementation, will provide a protection .ystem that meets the criteria and

obgectives of this report. In most instances effective alternative designs

are feasible, so the suggested designs should not 'be construed as the only

means f'r providing the required protection. However, the comprehensive

analyses of this evaluation have demonotxatcd that with the suggested. modi-

fications the events related. to the rupture of a high energy line will not

prevent safe shutdown of the reactor. Furthermore, since the efficacy o

the sy tern i sensitive to the modification requirements, significant devi-

ations may create an imbalance such that reanalysis of the affected areas

would be required.

$ .1 Desi .n Heouirements for Hod Restraints

The maJor element of the proposed. protection system is the rod. restraint.

Hods have been designated for numerous locations along main steam and feedwate

line 1, 2, 3, and. 4 and along othex significant high encrcy lines thro'ughout

the plant, as identified. in Section 4.4. In order for the restraint systems

to function properly, each rod. restraint must meet certain design specifica-

talons relating to rod diameter and. length, effective gap, and material properties.

Tables 5-1 through 5-10 define the requirements for rod. dimensions and maximum

effective gaps for proposed restraints in Areas I and EI. Unle.,s otherwi<'.e noted,

a sct of two parallel U-bolts {four rods) of the dimensions specified are required

at each location. In order to minimize the effective gap and thus reduce the

<4'namic loads, rod-beams {Figurc 4.$ -1) rather than U-bolts have been used at

numerous locations.
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5.1.1 Effective Gaps and. Set Positions

Tne effective gap va3ue', which is one of the parameters of the dynamic pipe

wh:.p Qnalysis, provides the basis fox establishing the pos'tion of the U-bolt

(or xod.-beam) srith respect to the pipe, Effective gap values are re3.ated. to

pipe and restraint geometry by one of two relationships which depend. on the
s

direction of px'cdicted. thermal movements. The first case is applicable when

increased pipe temperatures induce thermal movcmcnt toward the restraint,

and the second case is applicable when thermal movement is away from the

'restraint.

Casa 1 {See Figure 5-1)

ZG = C + 0,20'ID - OD) + gL .

Case 2 {See Figure'5-1)

EG= C + 6 +0285 (ID-OD) + gL .L

where:

ID = Inside diameter of U-bolt saddle = OD + 2CT + '6T

OD = Outside diameter of the pipe {ox impingement sleeve)

CT = Minimum allowable trans''erse clearance between the saddle
. and. pipe (or impingement sleeve) as established by design
critexia

CL
= 14inimum allowable longitudinal cleaxance between the saddle

and pipe (or impingement sleeve) as established by desicn
criteria

6 = Absolute va3.ue of transverse thermal deflection of the
T pipe from cold. to hot position
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Absolute value of longitudin 1 thermal deflection of
the pipe from cold to hot position

Effective gap for the pipe in the hot c'ondition

Radial gap between i)apingemert sleeve and. pipe
(if applicable)

1

For a rod-beam restraint, the effective gap is the clearance between the rod.

beam and the pipe in the hot position.

Since the effective gap does not represent the physical distance between the

pipe and rod foi the final design ond field ad]ustment of the U-bolt and

rod beams it will be necessary to determine the set position dimensions

{transverse and longitudinal gaps) for the cold pipe position. Thc set po-
itions are related to the effective gaps for the two possible. thermal movement

case.. as follows.

U-bolt:

G = EG — 0.28$ (ID — OI)) + 6 — g - TL 8

Rod-Beam:

G = EG +6-g«TL R

where:

GL = Longitudinal gap between saddle (or rod-beam) and pipe
in the cold. position

+6 p Case 1

Case 2





T = Fabrication and. installation tolerance

EGR = Vaximum allowable effective gap as defined in
Tables 5-3. through 5-10.

5.1.2 Y~terial Property Requirements

In order to ensure th"t unacceptable load., are not developed in the rod rc-

straints, or at atta8!ment structure, annealed 304 material properties should.,

in general, be certified within specified bounds. All analyses were based on

the assumption that the material properties meet the following requirements.

1, The actual stress-strain curve shall, fell below the upper, bou!!d

curve shown in Figurc 4,5-2. Thi" requirement limits upp r bound.

loads ~

2. The strain associated. with the ultimate stress (c ) shall be great-

er than 0.43 in/in. This requirement insures adequate capacity for

the rods.

3. The available strain energy for the actual material shall be greater

than that provided by the nominal material (Figure 4.5-2). This

restriction .can be represented by the following relationship:

0
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where
in-ki s

E = strain ene 'gy per unit volume ( )
in

c = stre s (ksi)

c = strain (in/in)

a
c = —".(in/in)
ma 2

c = strain at ultimate stress (in/in),
au

This .requirement, effectively establishes the acceptable lower bound,

If the actual properites do not meet the preceding requirem nts, load. accep-

tability may be confirmed by satisfying either of two options;

1. The rod diamet;cr and/or length may be appropriately ad)usted, or

2; The restraint allowable is shown to be adequate when thc deviations

are taken into account.

'5.1r3 D sign Loads

Although existing structure is available at som restraint locations, supple-

mentary structure will generally be necessarv to provide load reaction and

rod attachment points. Conceptual designs 'hove been established for supple-

mentary steel structure but precise capacities have not been determined..

To provide an added safety m rgin, development of. preliminary concepts to

final designs will be based on dcsig,n loads equal. to 1.25 times the predicted

uppc!'ou!!d restraint load (Gee Occlion 4.5.3). Thc design loads and thc type

of rod attachment structure are tabulated for each restraint in Tables 5-1

through 5-10.





5.2 Additional St~ uctural Vadifications

lodification to selected existing frame restraints i'n the form of structural

shims is nece" ary to control the amount of 1;xnetic energy generatcd during

a ruputre even . e skiThe shim" act to reduce the gap through which the pipe

moves prior to impact and thus are effective in attenuating the dynamic

load. amplification at restraints. A list of him qre uirements crith clearance

dimensions is provided. in Tables 5-11 and 5-12,

con"'stOther changes to existing restraints, aside from the addition of rods, cons't

of adding supplementary besms, strengthening co!u!ection" by weldin«or incrcas-

ing the number of bolts, and increasing bolt preload.. Xn addition, some second-

CCary members must, be removed or trimmed in order to provide adequate clea!.ance

to prevent impact during spurious pipe motion, A desex'pi tion of each of the

necessary modifications is provided in Table 5- 3.

Additional secondary modifications to thc plant design include:

1. Hetention of thc construction openin'g in the wall along row J at

elevation 115'n area GV.

2. Adding doors in wall openings of area GE between h1. 115'nd El ~

140'ith

design capacity to withstand 3.3 psi'verpressure.

5.3 Lenin ement Barriers

Due to rerouting s!!d relocation of a substant'al portion of thc electrical

equipment and conduil„ t.he requirements ior Jct i!!!pin<~r.'! ''.!cnt barriers "in area





GE/QN for Unit 2 are less extensive th"n wa the case for Unit 3.. Only 'one

.barrier is needed. to afford adequate protection from postulated bresl",s in

this area, The barriex wi3.1 be attached to the containment outcr wall at

a location west of thc penetrations for main steam and. feedwater line 4.

The get forces will not directly impinge on thc barrier so expected design

3.oads are negligible.

Xn order to protect the component cooling water heat exchangers ond the asso-

ciated electrical conduit", valves and pipi»g from the effects of get impinge-

ment, it is necessary to construct an impingement barrier around the exchangcrs.

The barrier will consist of steel plates supported by a steel froze structure

similar to the barrier design for Unit 1. The frame extends from six feet south

of column line 19 past the south end. of the component cooling water heat ex-

Elchangers and. from this point to row G and is between the foundation at El. 85

and the substructure for the floor slab at El. 104'-7~ ". The ride flange

beams are attached to the foundation with bolted base connections and beam

attachment at El. 104's accomplished by connecting to the existing structu-

ral steel. The steel plates will be welded. to the support structure except

at the south end, where the panels arc rcmov ble.

5.4 Jet Im in erne»t Sleeves
l

Impingement sleeves at eighteen main stcam and fecdwatcr pipe elbows have
\

been proposed as a means of preventing unacceptable,)et impingement onto

essential equipment and structures. Some of the leeves will also be fit ed

with end barriers to prevent the jet from escaping through the annular space
r





at the termination points of the sleeve. The'asic sleeve and end barrier

dc"igns vill be similar to those used for Unit l. Locations, thickness,des).gns

3.ength and end. barrier reaui"'ements for each of the sleeves are presented

in Tables 5-14 and q-lg.
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TABLE 4.3-1

DIABLO CA.'-EYOIi UillT 2

FZACTIOH FORCE APPROXZIEATIOH FOP. SUBCOOLED MA~~~~R HIGH ENERGY CHES

Line Iio.

93
'89

45g, 460, 481
482, 463, 464
465, 486, 487

4gl
4g3

494, 495, 496
497, 498, 499

500
501~

503, 5C4.
538

541, 542
543

544, 546, 548
545, 547, 549

550
551

552, 553
554, 555, 556
and 557
569, 570, 571
572, 575, 576

577, 5(U
694

612, 813,.81E.
and 815

620
830, 832

836

Description

F8 PPS to Phos. bKx Tee
Mair. Steam Leads 1 (E: 2
Fri Htr Outlet
FM Htr Outlet
FK'tr Ou let
FN EItr Bypass
FP Htr Cond/Hdr
O'!tr Inlet
Fn i!tr Outlet
FV Bypass
FN Htr Outlet Header
F/.P( p Suction
~~8 Pumps Disch HDR
Fii Pump Discharge
."d Inlet Hdr
PV Htr Inlet
Fvl iitr Outlet
FVi Htr Header
Fil iitr Bypass
Fr( P(~p Recir.
SG FM Supply

Aux Bf Lines
Aux H4 Lines-
Aux Fd Lir.es
Feeds,r PP 2-2 Recirc
Ki 'intro Stm Inlet Drain

HP Turb Drain-
:~S Dump Drip Leg
Rchtr Start-Up Vert

Break
Area.
(

ft2)'.0205

0.3326
1.2271
1.2271
1.2271
1.2271
l.g688
1 2271
1.2271
1.5764
4.4794
2e7917
5.080
2.3889
4.1307
1.4180
1.4180
4.1307
0.6521
0.3174
1.1174

0.0458
0.0458
0.0458
0.3474
0.0205

O.C205
0.2007
0.0123

Operating
Pressure

si )

1015.3
g18.3
546.3
545.3
544.3
550-3
544.3
544.3
543.3
544.3
543.3
465.3

1015.3
1015,3
1015.3
1015.3
1015.3
1015.3
1015.3
1015.3
1015.3

1285-3
1285.3
1285.3
1015.3
9'.3
363 3
902.3
g02.3

Operating
Temperature

('F)

371
530

258
310
202
310
310
367
310
357
369
371
371
371
371

4g4
434
371
434

~ 434
434
371
536

444
536

Satul ation
Pressure

sic)

160
g16

wO

17
62
<0
62
62

151
62

151
156
160
160 .

160
160
343
343
343
160
343

343
. 343
343

60
g16

383
916
90'l

Force
Initial

(vins)

2.997
(43.g81)
96.532
g6.536
96.179
97 239

154.312
96.179

'5.002
123.556
3=0.447
187.053
742.712
349.265
603.922
207.316
207.316
603.922
124.580

46.404
163.367

8.477
G.I-77
8.I 77

50 791
(2.702)

(1.131)
(26.077)
(1.5o8)

Fc"ce
Steady
State

0 95
87.7
0.50
6.0

21.9
72

35 ~ 2
21.9
53.4
28.1

136.4~
125.4
234.086
110;1
lgO. 3
65.3

140.1
408.0

64.2
14 6

110.4

4.5
~ 37.118

2.3
52.9
3.2





TA3LE

DIABLO

4.3-1 (Cont.)
CAR"'XOH L~iiIT 2

REACTIOli FORCE APPROXKYikTXOii 'FOR SUBCOOi "D WA~~r.R HIGH ENERGY LIIPS

L'. sio.

857
1040, 1041
1042, 1043

1101
1104

1105, 1107
1106
1109

13.11,1112,1113
1 1(Q
1163

1226,1227,1226
1338
1 2c(

135o
1375, 1377;13T9

1331
1699

2478, 2479
3013
3401

3411,3412,3413
3415

-34 9)34 o)34 1
3425,3426,3427
3'31,3432,3433
3438,3439,3440

3441
3444, 3445

Description

Mi Steam Du p Drip
S.G. Blovodww Hdr
S.G. Blovdom. Hdr
Frl Htr Bypass
Htrs Cords Out Hd"
iitrs Conds Out Hdr
ii rs Conds Out Har
Htrs Conds Out
Htr Cond. Inlet
Htr D"ain Discn". ge
Htr Drain Hccirc.
Fn Heater Cnds Drip
HU 40~i. Dump Drip Dran
RC PPS Barrier Hdr
rd Htr Cords Rv In
r>1 Htr Level Spill
rH< Htr Cnds RV 97 In
Hf Pump Discharge
SG rn Lead
rc'P 1-2 Fecirc to Crds
Htr 1 Z<r Stm PCV D-
lGi Stm Leads 4

1$ Stm Lead Drain Hdr
V'l Stm Leads 3
lZ< Stn Leads 2
l cc St" Leads 1
lH Stm L ad Turb. D."
l"i Stm L ad Tmb. Dr
!Q1 Stm Lead FCV Dr

Breal:
Area
(.t~)

0.0123
0.0294
0;0294
2.7917
1.2271
1.9688
2.7917
2 7917
1.2271
1,5764
0.2007
0.3472
0.01227
0.1465
0.0513
0.34T2
0.0513
4.1307
2.366o
0.34T2
0.0205
0.01227
0.3326
0.01227
0.01227
0.0122(
0.02051
0.02051
0.01227

Operating
Pressure

( sip)

902.3
918. 3
918. 3
HO ~ 3
546. 3
546.3
546.3
544.3
544.3
493.3

367.3
920.3

2465.3
420.3
3o7 ~ 3
420.3

1015.3
1015.3
1015.3

383.3
915.3
915 3,
915.3
915 3
915 3
915.3
9 ',3
015,3

Operating ~

Tempera ure
O~)

536
536
367
202
202
202
310 .

202
373
373
381
536
650
361
381
361
371
434
370

.535
535
535
535

535

Saturation
P essu"e

('osi p

901
916

.916
151

62
wO

165
165
183
916

1003
183
183
183
160
343
158
>63
906
903
908
906
908
908
908
908

1Force
Initial

(Kw uc )

(1.598)
(3.~66)
(3.'866)

221.223
96.532

154.980
219.615
21e.811

96.161
ill.o60

14. 257
18. 364
(1.625)

(52.430)
3.105

18.363
3. 105

603.922
349.265
50.762
('132)

'1.617)
(43-836)
(1.617)
(16 7)
(1.617)
(2.703)
(2.7"3)
(1."1 ()

1Force
Steady .

State
(Ki~s)

3.2
7 ~ o

8
~ 'c~l. 6

2.0

49. 8
0.30

74 9
9 5

18.3 .

3.2
64.1

2 7
18. 3'27

"90.3
230 ~ 0
15. 8~

3.2
87.0

3 2
3 2
3.2
5.4

3.2
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DIABLO

4.3-1 (Cont.)
CANYON UiiiIT 2

REACTION FORCE APPROXIi>ETIO?1 FOR SUBCOOLED MATER HIGH Eb" RGY LIhr8

Line ?io.

3446, 3447
3768, 3769
3770> 3771

3774
387o

38i4,3876,3878
~860

3887,3888,3869
3890, 3692

3894
3917, 3918

3972,3974 ~ 3975
3977,3979,3980

4oov
4012,4013,401"
4015,4016,4017
4031,4032,4033
4034,4035,4036
4047,4048,401;9
4050,40)1,40)2
4o5.',4o55,4o56
4057,4058,4059

1ic65
4184,4185,4166
4'7,4188,4169
4190,4191,4192
4193,4194,4195

Description
?>i Stm Lead. FCV Dr
hei Stm Leed Drip Pot
I"i Stm Lead Drip Pot
Htr 1 Extr Stn DP
SG 1 k 2 FM Lead
SG Bl~dn Cleanup Hdr
SG Blvdn Cleanup Hdr
H trs LP DP/DH
Petr" LP DP/DR
7 Rhtrs LP HtS Stm DP Dn
!Gi Stm L ads BP
Hetr Brn TR 2-X Cnd Bump
R tr D."n TH 2-X Cr.d Dmp
Htr 2 Drn Pump Disch Ha"
Retr 2-X LP Htg Stm Out.
Retr 2-X LP HtS Stn Out.
list HP Drn Tnk 2-1X Drip
Zst hO-H Hp Dr Ti: 2-2X"
n'st HP D n Tnk 2-2x Drip
Zst V9-H Hp Dr Tk 2-2X"
Hetr 2-3.X HP HtS Stm Out
H tr 2-2X HP HtS Stm Out
Ht -2 Drn Ti-. Pu".p Dsch H""
Vst LP 53-H Dk Tk 2-lXBr
Zst LP h5-H Dk Tk 2-X Drp
Vst LP Dr Tk 2-1X Cnd Bmp

Zst LP BH Ti( 2-2X Cr.d Dmp

Break
Area
(ft2)

0.01227
0.02051
0.02051
0.02051
3 7569
0.0205
0.0205
0.02051
0.02051
0.02051
0.05132
0.3329
0.3329
o.TS54
o.3474
0.34 f4
0.3329
0.3329
o.3474
0.3474
0.3329
0.3329
'5T63
0.2006
0.2006
0.2006
0.2006

OperatinS
Pressure

(paid) .

915 3
915-3
915 3
383.3

1015.3
918.3
918.3
383.3
363.3
383-3
915 3
902.3
902.3

'93.3
371 3
371 3
669. 3
689.3
375 3
375.3
889.3
669.3
493.3
371-3
371 '
3l i3
371 '

Ooeratir.S
Temperature

(o~)

535
535
535
444
434
536
536

~ 442
442

,442
535
534

373
44o
440
532
)32
532
532
532
532
373
441
441
441
141

Saturation
Prcssure

(psiS)

9oG
oo8
908
383
343
916
916
375
375
3T5
908
901
901
16)
367
367
865
68)
86)
885
66)
885
165
3(l

371
371

'-1
Force
Initial
(i.ips)

(1.617)
(2.7o3)
(2.Vo:)
(1.132)

549 270
(2.7 o)
(2.710)
(1.132)
(~.132)
(1.132)
(6.764)

(43.254)
(43.254)

55 791
{le'.5v4)
(18.574)
(42.63o)
(42.630)
( 8.775)
(18.V7)) .
(42.630)
(42.630)
111.972 *

(lo 725)
(lo.V25)
(lo.72))
(lo.725)

Force 1

Steady
State
(kips)

3.2

2 ~ 3~
5 ~ 4

5.4
2.2
2.2
2.2

6o.482
60.482
37o322
36.718
36.718

3942

59. 394

61.98'1.982

432
21.433

02
21.433
21.433

.'IOTZS: 5 acy s ate force assumed to tart at ti "cro if the initiel force is less tnan teady state force.
Initial force is in parenthesis if less than ste"Qy state force.

A thrust coefficient of 1.4 vas used. to estaolish steaay state force (see Section 3.5.3 of pef, 4 ).
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TABLE 4. 3«2

DIABLO CAVXOH WiiiT 2

~~CTINY FORCZ APPROXEiiIATION FOR SUBCOOL" D BORIC A'CID SOLUZIOH HIGH E.KRGY LIES

Line 3o. Des cr iption

Let Dovn Et/Zv.ch inlet

Break
Area
(ft2)

0;02331

Op rating
P"essure

(psiS)

35O

Operating
Te~ ra ure

( F)

38O

Saturation
Pressure

(psi<)

181.0

Force 2

Initial
(Kips)

{1.18)

Force2
SteaCg
SA g+e

{C ps)

'1.22

'OZES:

1
As u"cs Boric Acid solution acts like water.
S cavy sta e force assu"cd to start at tire "ero i the initi"1 force is less than steady state force.irxtxeJ. force i in pa ertncses if les than teary st te force.
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TABLE 4.3-3
DIABLO CANYON WilIT 2

REACTION FORCE APPROiZNATION FOR SATURATED S~x" P31 HIGH
4

EN" BGY LINES

L.ne No.

225, 226
227, 228

433~
583,

584'85,

586
56T
589
590

591, 592

595> 596
597,598,599
601',602,603
616,617,616
619,620,621'32,

633
662,663,66!
665,666,667
668,659,670

.671,672,673
758, 759

760
799,800,801,802

. 803
804, 805
S06, o07
808, 609

810
811

Sl6,8'7,618,8lo

Description

Steam Outlet Lines
S.earn Outlet Lines
Behtr 1 6 H'tr 1 Stm Hdr
HP Turb Vein Steam Loads
HP Turb Vain Steam Leads
40,o Dump Hdr

a.d 4 to 40/~ Dunp Hdr
35'~ PCV Header
Lead 2/4 to 35~ PCV Header
Aux FP-1 S earn Leeds
Rehtr 1/2 HP Htg Stm Sup. Hdr
Bohtr/HP Htg Stm Inlet
B htr HP Etg Stn Inlet
Pehtr/LP Htg Stm Inlet
B htr/LP Htg Stn Inlet
FP 1/2 Dr Turb blain Stn
405 Dump Route
40$ Du p Route
40'".- Dump Route
40/z Dump Route
Load 1/3 35'" PCV Hdr
Auu. FP Turb 1 !win Stm
EP Turb Stn to LP Behtr
HP Turo Ext to LP Rent
Baht."s 1/2 LP Etg S"n Sup Edr
LO;"'t= ~~p Hdr
405 Stn iJ. p Hdr
G:and !!ain Stn Supp'y
!!P Turb Stm to LP Rehtr
HP Turb Stop V&~ve Drain

Break
Area
(i-")

3.687
3.687
2.882
3.687
3.667
3.220
2.653
4.293
1.485
0.0684
0.7375
0.3326
0.3326
0.34T2
0.3472
0.0884
0 7375
0 73T5
0 7375
0.7375
1.485
0.0884
0.7854
1.6229
0.7654
1.465
3.220
0.0884
1+6229

0.0205'perating

Pressure
(p ia)

933
-933
398
933
933
930
930
9 3'33
693
933.
917
917
390
390.
893
930
917
917
917
933
933
396
398
398
930
o30
930
396
930

1Force
Initial
(Zips)

487.6
467;6
159.1
487.6
487.6
424.4
349.7
567.7
196.4
11.2
97.5
43.2
43. 2
18.8
18.8
11.2
97.2
95.8
95.'8
o5.6

196.4
.11.7..
43. 4
89.6.
43.4

195.7
~ 424.4 .

11.7
89.6

2 7

Force 1

Steady-State
(ZiP=)

613.7
613.7

See Fig. 3-372
613:7
613.7

440.2
714.6
247.2
14.1

122.8
54.4

63See Fig.
23 7
23 7
14.1

122. 4
120.6
120.6
120.6
247.2
14.7
54.8

113. 3
54.8

246.4
534.2
14.7

113.3
3,4
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t 'h
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/lfotsrfecoa;roost tro".oooooteggadeo~.@sf: features.of. the. codes with:sefoteio; 77~'"
caapifeore oitb. the AcccotooP Crfreria.. '11+ iedivideal codelijre: described:in:
4ze~ai. La, References'3) through {6)~

~ ana)ysfp prdsenaed &ee8 mes perfor-~d using thp Of:tp><r~ >01'5 ~«~ o<

tlat Vestinghoom Ev~lwtLc< Hadal.. Vm" v"zsion fn Eu"es the mliD,caticas xo

fbi'edela, referenced above,. as specf fK~a'y KM,I'- ia Reference (7)- and

esnrPl fag Mtb Ay~cfbc K oE loCPR Yacht 5G. The Octopi:r, 1075 VmC&og~
>al~yygiqn Yade1 Ls docketed 5n Peferences (8} through QO).

'@e Ne4>ea v&t'e pecfo~d Usia, fm uppm bee6 BuM tmp4r'elm'~ ~M to 048

hot L~ teaparnCme The effect ol aeons the hot leg C~ersimo in Aa v'motor

vessel uppn heuf tegfaa La described ia Pnfezencea (E3) an0 (14) i Aa ~el'yeas

was pea'foment uAsp the Sa1em Rp ~ 2 yike aa a reference plant (Rafexence E5) c

Tbf -o~iy SX~XQ.@mt differenCOS.be&sen NabiO ~ydn ~ the teEereaCe plant
Cx Cn the ahft&~xtt psraeeters &feb owe 4kacmaad in Wtaii heioM Nua> ths
rafn'mme MBXgs/s Qss Csee for cstsbli-'cMng 0& Dait&g br'or'~lo CM$09o

~ cqpt~i~nt, Me J~ten& steel and concrete structural, heel Aie4: Wicb
canVorfti to the gnXdeHass of Sxsncb Vscbnifal Pp"iti6a CSB 6 l.,The. relerence
M5ly'sea identify C> 0.6 ss the Eiattizg brcak A'eoNxga coeHScieaf. > cbe reaaalysis

for K fo ~yon Xs basecf on C «D.6;,

MAlp Cenyaa VnXt. 0 ymaaetsxs are used tn pqrfpna ghg ffeqXyait. Oner 0 Ls ar. a

idler pm.'er g4U Lht) than Unit 1, m8 ia M'dit1~, a co~arative sna1ysis vms

gerKo~d at the arne poser Rcvz2 ~ca Satb units, which shoved that Gnat 2

parameters reeulte8 $ n a peek c1e8 tmyax'acoz'd. ll'P Sf'goer the Ualt l. %us,
Bait 2 parxeu hers are conservative for Vnf~ ).e

The zmcaima ~t. badyreaeure ia caEeulate4 using, the mt'& mcf msuaytLoas

described in Reference (2), Ap~di» b. Ingiit pa~cera med in the. reference
evsfycf~ md ge XtfaMo Canyon analysis are prsscntcd fn TQ1eo W and >, sespective3y.

The contsfGMat fnftkel wnditLonB of 90 P Md 14.7 psia Qro representatively lou
~dtlvas nncff:fpete@ during nnrresl full~otfer crpareC4onc Vhf= ~n~tidX ceIative
beaidity ms conssxvseivskg assumed to be 98.3 percent.

'the coadensing hsae ersncff r eked&.cleats used f'r hest transfer 8o'he steel
pontd~t; std'tA'CUzss fox'he X~tMg bred're given in Figure E6a'for the

refezpnf:a ffn~iysis and %pure )6b for e»a MaMa ~yon aoa1ysis.

(5d4C -5
~,r ~ ~ ' ei i w,i ~ r i~ 'N; w M'iie>'i<0 L~l;raii~st4r'Lrvroa Y i<>i+644 m%'ndr6owrre i ere ~ . ~ ar
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"Temperature Monitoring of ESF Electrical Equipment"

~gco e: Xhe system should provide continuous monitoring end e continuous record

of the ambient temperatures in spaces containing ma)or ESF electrical components.

The system should be redundant in nature with redundant sensors, recorders,~

alarms and power sources.

The system should alert the control operator of any high temperature con-

ditions. Attached is a table listing equipment spaces, recorders and alarms.

Discussion: Each equipment space will have 2 strip chart recorders capable of

providing many days of continuous temperature records. The temperature sensor, .

probably an RTD or T/C, shall be suitably mounted in the space to sense ambient

temperature.

Each recorder shall have a contact closure output whenever a predeter-

mined set point is exceeded. This output shall feed into a local alarm unit with

visual indication and identification of pxoblem area. The local alarm units

retransmit a common alarm signal to the annunciator in the Main Control Room.

Each local alarm unit is capable of reflashing the main annunciator each time a

new off-normal condition is detected even though one alarm condition exists.
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EQUIPMENT
SPACE

480V BUS F

480V BUS G

480V BUS H

BATTERY ll

BATTERY 12

BATTERY 13

D.C. EQUIP. 11

D.C. EQUIP. 12

D.C. EQUIP. 13

ELEV.

100

100

100

100

100

100

115

115

115

115

115

115

115

115

115

115

115

115

TEMP.
RECORDER

TR4FA

TR4FB

TR4GA

TR4GB

TR4HA

TR4HB

TRBllA

TR8118

TR812A

TRB128

TRB13A

TR8138

TRD11A

TRD118

TRD12A

TRD128

TRD13A

TRD138

POWER

SOURCE

18

lA

18

lA

18

2A

28

2A

28

2A

28

2A

2A

28

LOCAL
ANNUNC.

ANT-1A

ANT-18

ANT-lA

ANT-18

ANT-1A

ANT-18

ANT-2A

ANT-28

ANT-2A

ANT-28

ANT-2A

ANT-28

ANT-2A

ANT-28

ANT-2A

ANT-28

ANT-2A

ANT-28

ELEV.

100

100

100

100

100

100

115

115

115

115

115

115

115

115

115

115

115

115

MAIN CONTROL ROOM

ALARM WINDOW

480V BUS VENT
FAILURE

BATTERY/DC EQUIP.
VENT FAILURE
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RHR PUMP ll 64 TRRHR1A 3A ANT-3A 73 E.S.F. PUMP ROOM,

llIGH TEMP

RHR PUMP 12

SPRAY PUMPS

CHG PUMP 1

CHG PUMP 2

CHG PUMP 3

CCW PUMP 1.

CCW PUMP 2

CCW PUMP 3

S.I. PUMP 1

64

64

64

73

73

73

73

73

73

73

73

73

73

73

73

73

73

85

85

TRRHR18

TRRHR2A

TRRHR28

TRSPA

TRSPB

TRCP1A

TRCPIB

TRCP2A

TRCP28

TRCP3A

TRCP38

TRCC1A

TRCC18

TRCC2A

TRCC28

TRCC3A

TRCC38

TRSI1A

TRSI18

38

3A

38

3A

38

3A

38

3A

3A

38

38

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

ANT-3A

ANT-38

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73
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S.I. PlklP 2 85 TRSI2A 3A ANT-3A 73 E.S.F. PlJMP ROOii
HIGH TEMP

DIESEL GEN. 11

85

85

TRSI2B

TRDG11A

3B ANT-3B

ANT-4A

73

85 DIESEL/4KV SMGR

HIGH TEMP

DIESEL GEN 12

DIESEL GEN 13

4KV SMGR BUS F

4KV SWGR BUS G

4KV SWGR BUS H

CABLE SPREAD ROOM

SSPS ROOM

85

85

85

85

85

119

119

119

119

119

119

128

128

140

140

TRDG11B

TRDG12A

TRDG12B

TRDG13A

TRDG13B

TRSGFA

TRSGFB

TRSGGA

TRSGGB

TRSGllA

TRSGHB

TRCSA

TRCSB

TRPSA

TRPSB

4B

4A

4A

4A

4B

4A

4B

4A

4B

5B

5A

5B

ANT-4B

ANT-4A

ANT-4B

ANT-4A

ANT-4B

ANT-4A

ANT-4B

ANT-4A

ANT-4B

ANT-4A

ANT-4B

ANT-5A

ANT-5B

ANT-5A

ANT-5B

85

85

85

85

85

85

85

85

85

85

85

128

128

128

128

CABLE SPREADING
RH/SSPS HI-TENP
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