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

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

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

-

3.2.2 Dcsién Basis Breaks

Désign basis breaks for Unit 2 arce postulated to occur in the same_systems as

" Unit 1 ps identified in Section 5.2 of Reference 2.  However, the line designa-
fions (numbers) differ between the twe planﬁs in some instanceé, therefore

several additional lines were considered for rostulated breaks as listed below.

69k k016 "  Lo3sS Lo58 k187 CA) of these ars in
3972 ' hOlT l4036 l4059 * )4188 ’ +ne Tq\“bil‘lc .'.p’uildthq.
3974 Lo18 Lol %065 k189 Mostiv o :
3975 Lo19 Lol8 kool k190 PP}“V Reheater Drain
3977 4020 Loko 4093 4191 Ping, Some is Feedpum
3979 ko021 k050 %095 L192 and Heqéen— # 2 Dram
3980 hoz2 Lo51 Lo9T h193 . Puwip Piping.)
4007 4023 4052 4099 haigh ‘ \

Lo12 4031 , . kosk %101 k195

4013 ko32 Loss 418L

hoik | %033 4056 4185

Lols Lo3k 1057 4186
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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 Arce GE/GW, Elevation 115' to 1ko!

Qor %he'purposes of discussion the GE/GH arec between elevation 115' end 1Lo!
hes b;en divided into three zones, as shown on Figure h.2-1. Zone 1 con;ists
of the a&ea to the east of the wall near column line R. The only hiéh-en?rgy
lines .in this orea are the steam genefator blowdown lines and the steam lines
to the awxiliery fcedwater turbine. TFor Zone 2 the direct Jet impingement zone
extendsiwest from the wall near ;olumn line R to a point appfoximéteiy 15! vest

of column line L. Zone 3 extends from this point west to column line J.

%.2.1.1 Electricel Conduit ' - A

; Zone 1 - '

The jets from the high energy lines in this q;ea can potentially cause high locel
loeding on exposed conduits. Therefore, vital conduit in this area Vil%'bc
reinforced at midspan éo ensure that in the cvent of overloading one of the

conduit supports, the auxiliary support cen carry the load.

High temperatures (2126F)'resulting from design breeks in the steam lincs

to auxiliar& feecdwater. turbine can potentially heve adverse effects on the
gperation ;f the electro;hydraulic actuetors for the auxiliary Teedwater
éontiol valves which arc located in this area. Since the plant operator will
probebly be unable to detect these breaks by eny of the available autometic
trip logics, the actuators will be susceptibile to long time exposuvxe el 2129F,

peing

-rh§5\a "herefore, it is recommended that a temperature detcetion system be installed
Aoneg

near the valves to alert the operator of temperature incresses (Reference 18).
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" By selective routing of vita; conduit gwey from the direct jet impingement
zone, th; need for édditional plant protection has been minimized. Most of the
vital conduit end cable runs have béen rerouted away from the Vici;it& of the mein
stean aﬁd feedwater line containment penqtrations.and the main steam line safetly
volve riser pipes. Cebles and conduits serviciég vital equipment in this zone .
have been routed below the %loor at elevetion 115' and are returned to the ares
%hfquh floor penetrations at the apprepriate locetion. Vital conduit will be
placed ageinst thé wéb of structural beams for added protection where nccessery.
Much of the’ exposed . condult in Zone 2 is either non-vital or not req;ired for.the
mitiga%ion of the consequences of a high en;réy line break in tﬁis aree, there-

fore protective measures are unnecessary,

o Zone 3

This z;ne is characterized by felativélyilow potential jet impingement forces
. (< 10 psig), therefore it was deemed wnecessary to‘xeﬁove &ll vital cond&it

ffom this area. However, vital conduit in this ar;a‘must 5e'réihforced.at

'midspaﬁ as on Unit 1,
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FIGURE 4.2-1 .
DIABLO CANYON UNIT2
AREA GE-GW . EL1I5-140"







’Impingemené slieeves on uain steam and feedwater lines will be necessary at the |

}.,2.1.5. Deflection Barriers
As a result of the extensive conduit rerouting in the GE/Gﬁ arca within Zone 2,
it has been possible to eliminate the contaimment barrier plates which were

required for Unit 1 as discussed in 1.1,1,1.1 and 4,1.1.1.3 of Refercnce 3.

Removal of these barriers will not have an adverse cffect on equipment in

Zones 1 and 3. - '

-

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

reQuired for 'Unit 1 is unnecessary for Unit 2 es a result of equipment reloca-
tion and conduit rerouting., The trajectory of the jet from breaks essociated
witﬂ.these risérs is upwards and along the ceiling., Thée subsequent:loading

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

additional protection is required. .o ) '

The 1arge vertical deflection plate between feedw&ter line 4 and the contain-
m°nt electr*cal penetratxons which was utilized for Unit l is elso required for
Unxt 2. This deflection plete will direct potentzal jct 1mp1ngement gway from

the electrical penetrations at the contaxnment

a

4.2.1.6 _ Impingement Sleeves . . . J

same postulated break locetions es on Unit 1 (Reference 6). Because of the
conduit and instrumentetion relocations, sleeve end barriers are req‘uircd at
only three locations (mainsteem nodes 4070 and 3180, and feedwater node 1%03)

to. preclude unaccép@uble denage to electrical conduit and penetrations.







4.2.2,3 ' Impingement Sleceves

Iﬁpinéement sleeves will be réquired for Unit 2 at the Unit 1 equivalent loca-

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

only et nodes 1213 and 1113 on the feedwater, and 1180 and 2187 on the mainsteam.
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In Section 4.3 Thermal H draulic A
Unit 1 apply directly to. nalyses analyses used for

Yy to Unit 2 high energy lines except f
> 3 » » or
the lines in Section 3.2.2 which are not common to botﬁ units

4.3.1.3. Other High Energy Lines

.

Many of the other high energy lines for Unit 2 ere different from the Unit 1 other

"high energy lines. For this reason the forces for the other nigh ehergy lines have

) been revised for Unit 2 end are based on Revision 6 of the Line Designation Table

(Reference 20}, The assumptions, criteirias and method of onalysis utilized in

determining the reaction forces are identical to those used for Unit 1 (see

"Section 3.0 of Reference k).

The calculated reaction forces for Unit 2 other'high‘enérgf lines are suwmarized in

Tables 'k.3-1, 4.3-2, and k.3-3." Since no frictionsl losses are accounted Tor,

. the values ore conservative.
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I? Section 4.4 Pipe Whip Analyses again both units were analysed
directly due to similarities. The exceptions are as follows:

Section 4.4.2.1 Turbine Steam Supply System

It should

be ‘noted that lines 1396, 1398, 2685, and 3593 which were included in the’

Unit L repért do no@ exist in the Unit 2 pipiné systen.

h.4,2,3 BExtraction Stcem and Heater Drip Systems

The high energy portions of the extraction étenm ﬁh& heater drip systems con~
sidered, in the anelyses are different from those analyzed for Unit 1. That is,
lines 1192 end 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 Figure

4.4-16, .cdditional Yines' which were analyzed include:

o Line number 403k - 8" line from the east high pressurc moisture separator
reheater drain tank 2-2A, connecting to line 4050 which terminates at feed-

"

gater heater 2-1C.

o Line number 4035 - 8" 1line from the east high presswre moistwre seprrator
reheater drain tank 2-2B, connecting to line hOSL which terminntea st feeds

water heater 2-1A. . s

>

. 0 Line number 4036 -'8" line from the east high pressure moisture separator

reheater drein tonlk 2-2C, connecting to line L052 vhich terminates et

feedwatexr heater 2-1R.
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Line number 4187 ~ 6" line from the east low pressure reheater drain tank

2~2A, terminoting at the low pressure vest moisture separator reheater {2

I3

drain tank 2-1.

Line number 4188 - 6" line from the cest low pressure reheater drain tank
2-2B, terminating at the lov pressure west moisture separaior reheater #2

drain tank 2-1.

Line number 4189 - 6" line from the east low pressure reheater drain tank
2-2C, terminating at the low pressure west moisture separator rehenier ﬁ2

drain tank 2~1.







Section 4.4.3 Evaluation of Postulated Break Locations

For the most part the analysis performed on
- Unit 1 can be diiecti& applied to Unit 2 due to their similarities. The Unit 2

enalyses which differ from Unit 1 are discussed in the follbwing paragraph.'

The turbine building is the only aree in vhich ;ny significant changes éccur.
Liﬁe«numbers 1192, 1193, 1396, 1398, 2685, 3593; and 1198, which were énalyzed
for Unit 1, are not port of the Unit 2 system; therefore, they do not appear in
the Unit 2 tables. However, line numbers Lo34, 4035, 4036, k187, h188; and 1189,
which are unique to Unit 2, hav; been analyzed, and the speéific protection

that the restraoints on these lines provide is presented in Table L. h-3h.
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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 1.

Section 4.5 Structural Evaluation for Unit 2 is the same
as for Unit 1. 1In 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, i
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5.0 DESIGN MODIFICATIONS
This sgctioh‘ﬁefines the requirements for design modifications which, upon
implementation, will provide a proéection system that meets the criteria and
6bjectives of this report. In-ﬁost instances effective altérnative designs
are feasible, so the suggested designs should not be constrped as ‘the only
means for pyoviding the required protection. lHowever, the comprehensive
analyses of this evaluation heve demonstrated that with the suggested modi-
fications the events related to the rupture of a high energy line will not
preventﬂsafe shutdown ér the reactor. YFurthermore, since the efficecy of
the system is sensitive to the modification reqpiremen%s, signifi&;nt devi-
ations may create an imbalance such that rcanalysis of the affécted areas

would be required.

S5.). Design ﬁeouirements for Rod Restraints

The major eleaent-of the proposed protcctién system is the rod restraint.

Roas have beeé designated for numerous locations aiong main steam and feedwater
lines 1, 2, é, and 4 and along other significant high encrgy lines throughout
the plant, és identi%ied in Section W.4. In order for the restraint systems

to function properly, cach rod restraint must meet ceriain design specifica~

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

Tables 5~1 through 5-10 define the requirements for rod dimgngions and maximum
effective gaps fér proposed restraints in Areas I and II. Unless otherwide noted,
& set of two parallel U-bolts (four rods) of the dimensions specified are required
at ecach location. 1In order to miﬁ;mize the effective gep end thus reduce ihe
dynamic loads, rod~beams (Figure l.5-1) rather than U-bolis heve been used at

numerous locations.






5.1.1 Effective Gaps and Set Positions -

The effective gop value, which is one of the paraneters of the dynemic pipé

witlp analysis, provides the basis for establishing the position of the U-bolt

(or rod-veam) vithmrespect to the pipe. Effective gep values are related to

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

direction of predicted thermal movements. The first case is applicable when

increased pipe temperatures induce thermal movement toward the restraint,

and the second case is appliceble when thermel movement is away from the

‘restraint.

Cose 1 (See Figure 5~1)

EG = C; + 0.285 (1D - OD) + g

EG=C

where: *
ID

)

-Cese 2 (See Figure 5-1)

+ 8, +0.285 (ID - OD) + ¢

Inside diameter of U-bolt saddle = OD + 2C + 6y’

Outside dismeter of the pipe (or impingement sleeve) -

Minimum allowable transverase clearence between the seddle

-and pipe (or impingement sleeve) as established by design

criterie

Minimum allowable longitudinel clearance between the saddle
end pipe (or impingement slceve) as established by design
qriteria

Absolute vaelue of transverse thermal dcflect@on‘of the
pipe from cold to hot position -
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6. = Absolute velue of longitudinel thermal deflection of
the pipe from cold to hot position

=
Q
n

BEffective gep for the pipe in the hot condition

Radial gap between inpingement sleeve and pipe'
(if applicable) %

m Y
n

For a rod-beam restraint, the effective gap-is the clcarance betveen the rod

.

beam and the pipe in ?he hot position.

Sznce the effectlve gap does not represent the physical diutance betveen the
plpe aud rod for the finel design and field edjustment of the U-bolts and |
rod beams it will be necessary to determine the set poéition dimensions
(tran;verse and longitudinal gaps) for the cold pipe position. The set pos;
;tions'are related to the effective gaps for the two possible- thermal mo;ement

cases as follows.

U-bolt: -
GL = EGR ~0.285 (ID-0OD) + 8§ - g -~ T
Rod~Beonm:
GL = EGR +§-g-~-1T
vhere:
G, = Longitudinal gap between saddle  (or rod-beam) end pipe
in the cold position
+6L, Case 1 ”
§ =

-GL, Case 2






5.1.2
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Fabricetion and instellation tolerance

Maximum allowable effective gap as defined in
. Tables 5-1 through 5-10.

EGR

Material Property Requirements - ",

In order to ensure that unacceptable loads arc not developed in the rod re-

streints, or at attachment 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 requircments.

1.

The actual stress-strain curve shall,fell below the upper bound
curve shown in Figure 4.5-2. "This requirement limits upper bound

loads. . .

The strain associated with the ultimaite stress (ea ) shall be great-
u W
er than 0.43 in/in. This requirement insures adequate capacity for

the rods.

Tne available strein encergy for the actual materiel shall be greater
than that provided by the nominel naterial (Figure 4.5-2). This

reétriction:can be represented by the following reletionship:

€
| . na
E = / a(e) de > 13.57
0

v w——
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where

E = strein energy per unit volume (iuokips

7 in3

¢ = stress (ksi)
. ¢ = strain (in/in)

. .
. W . e

i = T (in/in)
€qu = strain at ultimate stress (in/in). ' B

ThlS requlrement effect ively establishes the acceptable louer ‘bound.

‘If the actual properites do not meet the preceding reQuirements; load accep~

tqbility mzy be confirmed by satisfying either of two options:
1. The rod diameter and/or length may be appropriately adjusted, or
2, The restraint allowable is shown to be adequete when the deviations

are taken into account.

'5.1.3 Doszgn Loads

Although exzstzng structure is available at some restraint locations, supple-
mentary structure will generally be necessary to provxde load reaction aﬁd
rod attachment points. Conceptual designs have been established for supple-
ﬁéntary’steel structure but precise capacitics have not been determined.

To provide an added safety maréin, development of preliminary concepts to
finel designé will be baged on design loads equal to 1. 25 tlmeu tho prcdlcted
upper bound restraint load (See Seclion 4.%.3). ‘he design loudb and the type

=

of rod attachmeni structure are tabulated for cach restraint in Tables 5-1
\

through 5-10. ' .

. . ) . - 3
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5.2  AGditional Structural Modifications

Modification to selected existing Lrame restraints in the form of structural

shims is necessary to control the amount of kinetic energy generated during

& ruputre event. The shims act to reduce the gap through which the pipe

moves prioxr to impaét‘and thﬂs are effective in attenuating the dynanmic

load amplificetion at restraints., A list of shig‘requirements with clearance
dimensions is provided in Tables 5-11 and 5-12,

Other changes to existing restraints, aside from the ;ddition of rods, consist
of adding supplgmentary seams, strengthening comnections bty welding or increas-
ing the number of bolts, and increasing bolt preload. In addition, some second-
ary members nust be renoved or trimmed in order to provide adeq;ate clearance

to prevent impact during spurious pipe motion, A description of each of the

necessary nmodifications is provided in Table 5-13.
Additignal secondary modifications to the plant design include:

1. Retention of the construction opening in the wall along xrow J at

elevation 115' in area GW.

Adding doors in wall openings of area GE between El. 115"and EL. o'

with design capacity to withstand 3.3 psi overpressure.

5.3 Impingement Barriers

Due to rerouting and relocation of a substantizl portion of the electrical

-equipment and conduil, Llhe requirements for Jet impingement barriers 'in area

,”
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GE/G? for Unit 2 are less extensive than was the case for Uni? 1. Only one
mﬁarrier is ne;ded to afford adequate prot;ction fr;m postulated breaké in .
'this area, The barrier will be attached to the containment outer wall at
2 location west of the penetrétions for main steam and feedwater line h.
The jet forces will not directly impinge én the barrier so expected design

loads are negligible.

In oxder to protect the component cooling water heat excﬁqngers ond the asso-
ciated electrical conduits, valves ané piping from the effects of Jet impinge-
ment,'it is necessary to construct an impingement barrier around the exchangers.
The barrier will consist of steel plates supported by a steel frame structure
similar to the harrier design for Unit 1. The frome extends from six feet south
of column line 19 past the south end of the component cooling water heat ex-
changers and from this point to row G and is between the foundation at El. 85!
and the subsiructure for the floox slab at El. 10L4'-7k ": The wide flange
beams are attached to the-foundation with Lolted basc connections and beam
a%tachment at El. 104! is accomplished by comnecting to the existing structu-
ral steel. The steei’plates will be welded to the support structure excent .

at the south end, where thg panels are rcmoveble.,

5.4 Jet Impingement Slecves

Impingenent sleeves al eighteen main steam and feedwater pipe eibows have
been proposed as a means of preventing.unacceptable Jet impingcment onto
essential equipment and structures. Some of the sleeves will also be fitted

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

-
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ot the terﬁination points of the sleceve. The basic sleeve and end barrlfr

designs will be similar to those used for Unit 1. Locations, thickness,

length and end barrier requirements for ecech of the sleeves are presented

“in Tables 5-1h ond 5-15.
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FIGURE 5-1 .
EFFECTIVE GAPS AND SET POSITIONS FOR U-BOLT RESTRAII‘TS
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TABLE 4.3-1 .
DIABLO CANYOR UBIT 2
REACTION FO?CE APPROXIMATION FOR

SUBCOOLED WA ER h;GH ENRERGY LIdES

. > Fcree
Break Operating Operating Saturation Force . Stenady
Line K Pescription Aree Pressure Texperature Pressure Initizal State
ine fo. SeXiptio (££2) (psig) (°F) (psig) (Kivs) (Kips)
93 FJd PPS to Phos. Mix Tee | 0.0205 1015.3 371 160 2.997 0.95
189 Main Steem ILeads 1 & 2 | 0.3326 618.3 536 916 (L3.981) 87.7
459, %60, 481 | Fi Hir Outlct 1.2271 546.3 202 0 26.532 0.56
132, h83, LEL | FW Etr Outlet 1.2271 sk5.3 258 T1T 66.536 6.0
has, 86, L8T | FW Htr Outlet 1.2271 544.3 310. T 62 96.179 21.9
ko1 FW Hir Bypass 1.2271 550.3 202 A0 97.2392 7.2
493 FW Htr Cond/Hdr 1.9688 54y, 3 310 62 154.312 - 35.2
Lok, 495, L96 | FW Hitr Inlet 1.2271 54,3 310 62 . 96.179 21.9
497, 498, Loo | F¥ Htr Outlet 1.2271 543.3 267 151 * 94,002 53.4
5C0 FW Bypass 1.576k 5kk,3 310 62 123.556 28.1
5012 Fw Htr Outlet Heeader k. h7ok 543.3 367 151 30.LkL7 136.42
503, 5Ck%- Fd Pwzp Suction 2.7917 465.3 369 156 187.053 125.4
538 Fd Pumps Disch HDR 5.080 1015.3 371 160 Th2.712 234.086
541, Sk2 FW Pump Discharge 2.3889 1015.3 371 160 - 3%9.265 110.1
543 FW Inlet Har 4.1307 1015.3 312 160 €03.922 190.3
544, 546, sSk& | FW Htr Inlet 1.4180 1015.3 371 160 207.316 65.3
545, 547, 549 | FW Htr Outlet 1.%180 1015.3 L3y 343 207.316 1%0.1
550 | B Htr Header 4.1307 1015.3 L3k 343 603.922 408.0
551 ¥4 Htr Bypess - 0.8521 1015.3 L3y 343 124.580 8.2
552, 3553 FW Puzp Recir. 0.317k 1025.3 . 371 160 4€. Lok L.6
55%, 555, 5S€ | SG FW Supply 1.117k 1015.3 L3k 343 163.367 110.4
and 557 : ) : )
569, 570, 571 | Aux FW Lines 0.0458 1285.3 434 343 8.477 4,
572, 575, ST€ | Aux FW Lines - 0.0458 1285.3 43} - .3L3 8.L77 L,
57T, 518 Aux Fd Lines 0.0%58 1285.3 L3y 3k3 8.b7T k.5
6ok Feedwtr PP 2-2 Recirc 0.347h 1015.3 371 169 50.791 “37.118
812, €13,.81L | i Turb Sim Inlet Drein| 0.0205 015.3 *535 916 (2.702) 5.4
and 815 . - .
§20 £P Purb Drein - "1 0.0205 383.3 LLY 383 (2.1231) 2.3
820, 822 ¥S Dump Drip Leg 0.2007 002.3 . 536 916 (26.077) 52.9
836 Rentr Start~Up Vent 0.0123 202.3 534 901 (1.598) 3.2
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TABLE 4.3-1 (Cont.)

DIABLO CANYON UNIT 2 .
REACTION FORCE APPROXINMATION FOR SUBCOOLED WATER KIGH® ENERGY LINES

" 08 .

1 Forcel
Break Opereting | Operating - Saturation Force Steady .
Arca Pressure | Tempereture Pressure Initial Stete
Lire No. Description (££2) (psig) (°F) (osig) (Kios) (Kins)
857 M Steem Dump Drip 0.0123 902.3 53k 901 (1.598) 3.2
10%0, 10k1 |S.G. Blowodwn Hdr 0.029% 918.3 536 916 (3.R€8) 7.8
1042, 1083 |S.G. Blowdown Hdr 0.0294 018.3 536 915 (3.888) 7.8
1101 FW Htr Bypass 2.7917 550.3 367 151 221.223 121.6 ‘
1104 Htrs Conds Out Edr 1.2271 5%6.3 202 0 96.532 . 3.2
1105, 1107 Htrs Conds Out Hdr 1.9638 546.3 202 0 154%.980 2.0 :
1106 Htrs Conds OQut Hdr 2.7917 546.3 202, 0 219,615 1.k :
1109 Htrs Conds Out 2.7917 54%.3 310 - 62 212.811 49.8
1111,13112,1113 Etr Cond. Inlet 1.2271 shy .3 202 0 ¢6.161 0.30
1179 Mitr Drain Discharge 1.5764 493.3 373 165 111.280 .9
1183 Etr Drein Recire. 0.2007 %93.3 373 165 14.257 9.5
1226,1227,1228} FY Heater Cnds Drip - |0.3472 36€7.3 381 183 138.36% 18.3 .
338 W %0% Dump Drip Dren 0.01227 020.3 536 g16 (1.625) 3.2
1357 EC PPS Barrier Hdr .{0.1%65 - | 2k85.3 659 1993 (52.1430) 8h.1
1359, 1363 FW Htr Conds Rv In 0.0513 420.3 381 183 3.105 2.7
1375,1377,1379¢ FW Htr Level Spill 0.3472 367.3 381 183 | ° 18.363 18.3
1381 W Ktr Cnds RV 97 In 0.0513 420.3 381 183 3.205 "2.7
1899 FW Punp Discharge k_1307 1015.3 371 160 603,922 190.3
2478, 2479 SG FW Leead 2.3889 1015.3 L34 3L3 349.265 236.0
3013 F«¥ PP 1-2 Recirc to Cnds|0.3472 1015.3° 370 158 50.762 15.8
3u031 Htr 1 Extr Stm PCV Dr  ]0.0205 383.3 LL) 383 1.132) 2.36
3411,3%12,35130 147 Stm Leads b . 0.01227 015.3 535 906 - (1.627) 3.2
3415 MN Stn Leads Drain Hdr |0.3326 $i5.3 535 903 (%3.838) - 87.0
-3k19,3%20,3421 | M Stm Leads 3 0.01227 | 915.3 535 903 (%.617) 3.2
3k25,3426,3k27 {141 Stn Leads 2 0.01227 915.3 535 9083 (1.617) 3.2
3431,3k32,3433 | 127 Sim Leeds 1 0.01227 915.3 535 908 (1.627) 3.2
3%38,343¢,3kL0 | 151 Stm Lead Turb. Dr C.02053 015.3 535 9¢3 (2.703) 5.4
34k 51 Stm Lead Turb. Dr 0.¢2051 | 915.3 535 . 9c8 (2.763) 5.4
3kkh, 3kkS ¥H Stn Lead FCV Dr. 0.01227 | 915.3 535 (1.A417) . 3.2
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TABIE L4.3-1 (Cont.) _
DIABLO CANYON UNIT 2 ) > :
REACTION FORCE APPROXIMATION FOR SUBCOOLED WATER HIGH ENERGY LINES ! ,
. . I’orce:L
Bresk Operating Opereting Saturation Force Steady
Area Pressure Temperature Pressure Initiel State
(£t2) (psig) | (°F) (psig) (kips) (kips) .
Line Ho. Description il
- |
3bk6, 34LT My Stm Lead FCV Dr 0.01227 915.3 535 208 (1.617) 3.2 !
3768, 3769 Mi Stm Leed Drip Pot 0.02051 915.3 535 208 (2.703 5.4 :
3770, 3771 151 Stm Leed Drip Pot 0.020651 | 915.3 535 908 (2.703) 5.4
377k Htr 1 Extr Stm DP 0.02051 | 383.3 kil 363 (1.132) 2.3‘
3870 SG 1 & 2 FW Leed 3.7569 |1015.3 L34 343 5k9.270 371.1
387k,3876,3878 | SG Blwdn Cleanup Hdr 0.0205 918.3 536 916 (2.7120) 5.%
3880 SG Blwdn Cleanup Hdr 6.0205 918.3 536 016 (2.710) 5.4 X
3887,38688,3859 | Retrs LP? DP/DR 0.02051 | 383.3 “hk2 375 (1.132) 2.2
3890, 3892 Retrs LP DP/DR 0.02051 383.3 L2 375 (3.132) 2.2
389k W Rhtrs LP Ktg Stm DP Dn {0.02051 | 383.3 k2 375 (1.132) 2.2 :
3917, 3918 Ml Stm Leads BP 0.05132 915.3 535 ac8 (6.76%) 13.%
3972,397k4,3975 | Retr Drn TR 2-X Cnd Dump 10.3329 902.3 534 901 (h3.25%) €0.482
3977,3979,3980 | Retr Drn TR 2-X Cnd Dump {0.3329 902.3 534 901, (43.254) 60.482
LooT Htr 2 Drn Pump Disch Har |0.785% "1493.3 373 165 55.791 37.322
4012,4013,L401k | Retr 2-X LP Htg Stm Out. [0.347k 371.3 Lko 367 (18.574) 36.718
4035,4016,k017 | Retr 2-X LP Htg Stn Out. [0.3k7h 371.3 Lko0 367 (18.57k) 36.713 |
4031,4032,5033 | Wst HP Drn Tnk 2-31X Drip |0.3322 839.3 532 885 (42.620) 50.394% ¢
403k,%035,503€ | Est MI-R Ep Dr Tk 2-2X" [0.3329 £89.3 532 885 (12.6390)° 50,2942 |
LOLT,k0k8,50k9 | Wst HP Drn Tnk 2-2x Drip {0.3h47h 375.3 532 885 (18.775) 61..98% |
4059,L4051,4052 | Est MS-R Hp Dr Tk 2-2X" [0.347h 375.3 532 885 (18.775) 61.98%
Lo5k%,4055,k056 | Retr 2-1X KP Htg Stm Cut 0.3329 889.3 532 ¢35 (%2.630) 29. i
4057,%056,40359 | Retr 2-2X HP Hig Stm Out }0.3329 £€69.3 532 885 (42.520) 59.3 )
Lcss Atr-2 Drn ‘T Pump Dsch jidr|:.5763 403.3 . . 373 165 11:.972 * 52.432 .
418%,%185,%186 | wst LP ¥S-R Dk Tk 2-1XDr {0.2006 371.3 L T1 (10.725) 21.k33 |
4187,4%188,4189 | Est P M3-R Dk' Tk 2-X Drp[0.2006 371i.3 1] 371 (10.725) 15,0%
4190,4191,%192 | Wst LP Dr Tk 2-1X Cnd Dmp|0.2006 371.3 %] 371 (20.725) 21.433 -
4193,419k,k195 | Est LP DR TK 2~2X Cnd Dmp|0.2006 371.3 LY 371 (10.725) 21.433
NOTZES: lSteady state force essumed to stert ot fime zero if the initiel force is less thon steady state force.
Initial force is in parenthesis if less than steady state force.
2A thrust coefficient of 1.k wes used to establish steady stete force (see Section 3.5.3 of Ref. ¥). ?







PABLE b.3-2

DIABLO CANYON UNIT 2
R“ACTIOV FORCE APPROXIMATION FOR SUBCCCLED BORIC ACID SOLUTJ.ON1 HIGH ENERGY uIﬁES

.
o
. U

Let Down Et/Exch Inlet

. .. Force?
Break Operating Operating Saturation Forcel Sthaoy
. Ares Pressure | Temperature Pressure Initial Sate.
Lire No. Description (£t2) (psig) (°F) (psig) (Kips) (i_ps)
26 0.02331 350 380 181.0 (1.18) "1.22-

HCTES :

teady stote force asswied to stari et time zer
Iritial force is in perenthcses if less than st

1 . . . .
Assuxes Boric Acid sclution acts like water.

A=)
v

o) if
eacy

¢ force.

the initial forece is less than
‘stat

o
steady state
.

force.

Cm cemwamay e m vy s 2t

na







TBLE l‘ 3 3"3 .
. DIABLO CANYON UNIT 2 .
REACTION FORCE APPROXIMATION FOR SATURATED STEAM HIGH ERZRGY LINES

Break 'f Operating Forcel . Forcel
Are% Pressure Initicl Steedy-Steate
Line No. Description (£2%) (psia) (Kips) (Xips)
225, 226 |Steam Outlet Lines 3.687 933 487.6 613.7 .
227, 228 |Steem Outlet Lines 3.687 933 L87:6 613.7
1332 Rehtr 1 & FW Etr 1 Sim Hdr 2.882 398 159.1 See Fig. 3-372
583, 58L° | HP Turb Mein Steam Leads 3.687 933 487.6 613:7 -.
585, 586 |KEP Turb Main Steam Leads 3.687 933 487.6 . 613.7
587 LO7 Dump Hdr 3.220 930 Lak.h T 5342
589 Lead 4 to 40% Dump Har 2.653 930 3.7 ;0.2
- 590 | 354 PCV Header 4.293 933 SET.T T1h.6
591, 592 |Lead 2/k to 35% PCV Header 1.k85 * 933 196.4 247.2
593, 59k | Aux FP-1 Stear Leads 0.088L 893 11.2 ik.1
595, 596 | Rehtr 1/2 HP Htg Stm Sup. Hdr 0.7375 933, ¢7.5 . 122.8
597,598,399 | Behtr/HP Htg Stm Inlet 0.3326 S17 3.2 ° sh.L .
€013,602,603| Rehitr HP Htg Stm Inlet ~ 0.3326 91T k3.2 Sce Fig. 3-369
616,617,618 | Rehtr/LP Htg Stm Inlet 0.3472 390 18.8 23.7
619,620,621 | Rehtr/LP Htg Stm Inlet 0.3472 390- 18.8 23.7 .
632, 633 |FP 1/2 Dr Twrb Mein Stn 0.083% 893 11.2 ik,
662,663,66L | k0% Dump Route 0.7375 930 97.2 122.4
665,666,667 | 4C% Dump Route 0.7375 917 95.8 120.6
668,669,670 | 50% Dump Route 0.7375 AN 95.8 120.6
671,672,673 | 40% Dump Route 0.7375 917 25.8 120.6
758, 759 -|iead 1/3 35% PCV Har 1.485 933 196.% 27,2
760 fvx FP Turb 1 Mein Stm 0.038k4 933 AT, LT (
799,800,801,802 | i® Turb Sitm to LP Rehtr. 0.7854 398 L3,k - 5%.8
© 803 HP Turb Ext to LP Rent 1.6229 398 89.6, ©113.3
804, 805 | Rehtrs 1/2 LP Etg Stm Sup Edr 6.785k 393 3.4 5k.8
856, 8607 | k03 Stm Dump Hdr 1.485 $30 105.7 246.4
808, 809 |LO% Stm Dump Hér 3.220 030 o hek k., 534.2
810 Giand Main Stm Supply 0.688% 930 13.7 1L.7
. 811 HP Turb Stm to LP Rehir 1.6223 398 89.€ 113.3
816.817,013,819 ¥P Twro Stop Valve Drain 0.0205 930 2.7 3.4
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TABLE 4.3-3 (Cont.)
DIABLO CANYON UNIT 2 .
REACTION FORCE APPROXIMATION FOR SATURATED STEAM HIGH ENERGY LINES

Bresk Operating Forcel '.‘S'crce:L
Ares, Pressure |Initial . Steady~State
Line No. Description (££2) (psia) (Kips) (Kips)
1063, 1084 Rehtr Excess Stm Hdr. 0.01227 917 1.6 2.0
1065, 10656 Mi Stm Leed Relief VLV ddr . 2.6528 933 350, 8 5k1.6
1196,1197,1198 | FW Hitr Exir Stm Inlet 0.9576 382 50.6 6.1
‘12il;, FW Htr Gper Vent Manifold 0.02051 382 1.1 1.4 -
1255 FW Htr Oper VH 0.08840 382 L.t 5.9
2273,2274,2275 Leads 3/2/) b0% Dump Hdr 2.6528 933 350.8 Lhi.6
2391, 2392 1P ‘Rehtr Excess Stm 0.01227 378 0.6 0.8
2395 F¥ Htr 1 Vent Har 0.0383% 382 .7 5.5.
2L4¢€ Aux Sy lMn Stm Sup Header 0.3326 930 43.8 55.2
298 . Mi{ Stm Glend Sup X-T1B 0.088k 930 11.7 4.7
3552 FW Htrs 1 Starting Vent Hdr 0.02051 362 1.1 1.k
35871,3878,3675,387T| Rehtr Hp Coil Excess Stm 0.01227 017 1.6 2.0
3879,3881,3683,3885| Rehtr Lp Coil Excess Stn 0.01227. 378 0.6 0.8
4018,%019,4020 Rehtr 2-1i¥ HP Equelizing VT : 0.05134 917.1 6.672 8.264
k021 ,%022,4023 Fehtr 2-2X HP Equalizing VT 0.0513k4 . 917.1 6.671 8.264
4069 Flash Tank Vep Outl to Cond 0.2006 933.0 26.526 32,866 .
4091, k093 Rehtr 2-1X LP Dr Ln Vent Hdr 0.05134 386.0 2.745 3.457
k695,497 ,5099,4101{ Rehtr 2-1X Lp Dr Ln Vent Hér 0.0513k 386.0 2.7h5 3.457

HOTES: lInitial force not used. Steady state force was essumed to act at time zero.
2PRTHRUST run mede (see Figure in Reference 4). . _ . e

,3Frictional losses-cons_idéred (scc Figure in Reference k).
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e
‘5@\\‘4‘;} Ifghey power (3411 Mat) them Unit 2, snd in Jdditiem, 2 coxparative analysis was
VQ)Q perforted at the peme power lgvnl withr both wiits, ubich showed that Onit 2

interfaces: 2mong, thi: cowputegacaden, asd: featurss. of. the. cod;;x ubic!; ;aintain; ’]7:77m
coupifance with-the Acceptont® CriverSa.. The lsdividual codem:é.-_deacx:ibediin; ‘ @
+ Jueail I References (3} through {8)a

» 1N

’

The snalysis presented beve wes perforzed using tho Ontober, 1975 grrsim: of
the Westinghovse Bealudtion laded. Tals version imslvides the wodificotions be
tbe wodels, referenced sbove, aw specifiad by the WRC fn Beference (7) and’

" enmpliss with Appsudic X of L0CPR Part 50. The Octobevr, 1975 Wastinghousa
Paalnptinn Kodel f8 docusented in Pefezences {8} through {i0).

Toe analyses were parforsed usine o upper head fluld tewpdraturd adual to the

. hot leg temparatyre. The-effect of waing the hot lep teoporsture In the Tesctos

.. {'vesaal upper hend regfon s described in Peferencss (13) mnd (14}, An smalysis

\“Z“, was performad using the Salem ¥o. 2 plang as a reference plant (Referencs 13),

%‘9 4 Tha only signiffeant differencss.batvesn Disblo Cinyen aud the re?ermce ‘plant
ix dn the contdiddent parasaters which are discunsed in detadl belew. Thus, the

' |_Teference andlyafs wag used for astablishing the liniting breal for Diablo Canyon,
The contdinment his internal steel and concrets structural hent sivks thich

 conform to the gnfdeiines of Brench Techniarl Pozitisn CSB 6-1.  The raference

andlyses ldeatify Cp = 0.6 a8 the Mnmiting broak dizcharge coafflelent § the reasaiysis

wu Ginyon I8 bazed on cn = 0.6,

I1isbln Canyon Tnit 2 parvassters are used tn perform the munlysis. Doir 2 is ar a

paraseters resulted in a pesk 0123 tompexaturd I4°F LSyl thas Uaft 1. thus,

it 2 pavametere ate conservative for Unit 1.
-

The aontaimment backpressure 1p caloulated using the zeéthads and tssusptions
deperibad in Refersncs {2), Appendix A, Input parzxesers wased in the referenca

sunlysiz and the DIablo Canyon anelysis are presonted in Tablew 3x and Jb, tespectively, ‘
- - . ‘

Yhe contsinmant {nftial conditions of ®O°F and 14.7 psis are representatively low
- walyos meleipated during normal full-power operations The inleidl velative

ban{dity was -conservatively asswumed to be 98.3 'percent.

- - e
-

The condenafap hast transfer costficfeats used for heat tranafer to the stecl
contalmment structures for tha limdring breaks ave given in Figure 16a-for the
refarenas malyeis and Figure 16b for the Diabla Cinyen asalysis.
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June 20, 1977 .
z
To:  Leoa Eugle, USHRC .
Prom: J, R, Mach/W., H. Mutting, Paxe . *
Subject: Equipment Fallurea Duzisnyg a Duysaded .

Grid Valtage Conditiun at #illctone,
tnit 2 (Oiabhlo Canyon Uaits 1 and 3)

In xafavanca to Hr. Jahp - Sealn?a lennar af Jund 6, 1977, dua to
time required o collect data and partorm anailysas, we expact to submit
the raquualad inforsatlion by Gotolier 15, 1977.

W. Ho Hubliny
o en ' WA Y-
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. ROUGH DRAFT ®

May 5, 1977

"Temperature Monitoring of ESF Electrical Equipment"

Scope: The system should provi?e continuous monitoring and a continuous record
of the ambient temperatures in spaces containing major 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 RID 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 éxceeded. This output shall feed into a local alarm unit with
visual indication and identification of problem 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

Tn

480V BUS H

BATTERY 11

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

TRB11A

TRB11B
TRB12A
TRB12B
TRB13A
TRB13B
TRD11A
TRD11B
TRD12A
TRD12B
TRD13A

TRD13B

POWER
SOURCE

1A

1B

1A

1B

1A

1B

T 2A

2B

2A

2B

2A

2B

2A

2B

2A

2B

2A

2B

LOCAL

ANNUNC.

ANT-1A

ANT-1B
ANT-1A
ANT-1B
ANT-1A
ANT-1B

ANT=-2A

ANT-2B
ANT-2A
ANT-2B
ANT-2A
ANT-2B
ANT-2A
ANT-2B
ANT-2A
ANT-2B
ANT-2A

ANT-2B

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 11

RHR PUMP 12

SPRAY PUMPS

CHG PUMP 1

CHG PUMP 2

. CHG PUMP 3

CCW PUMP 1.

CCW PUMP 2

CCW PUMP 3

S.1I. pUMP 1

64

64
64
64
73
73
73
73
73
73
73
73
73
73
73
73
73
73
85

85

TRRHR1A

TRRHR1B
TRRHR2A
TRRHR2B
TRSPA
TRSPB
TRCP1A
TRCP1B
TRCP2A
TRCP2B
TRCP3A
TRCP3B
TRCCIA
TRCC1B
TRCC2A
TRCC2B
TRCC3A
TRCC3B
TRSI1A

TRSI1B

3A

3B
3A
3B
3A
3B
3A
3B
3A
3B
3A
3B
3A
3B
3A
3B
3A
3B
3A

3B

ANT-3A

ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A
ANT-3B
ANT-3A

ANT-3B

I — _—

73

73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73 .
73

73

' 23
E.S.F. PUMP ROOM,

HIGH TEMP

"
"
[ 2]
11)
., "

[

A
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S.I. PUMP 2

DIESEL GEN. 11

"

DIESEL GEN 12

DIESEL GEN 13

. 4KV SWGR BUS F

" 4KV SWCR BUS G

4KV SWGR BUS H

"

CABLE SPREAD ROOM

SSPS ROOM

85

85

85

85
85
85
85
85
119
119
119
119
119
119

128

128
140

140

TRSI2A

TRSI2B

TRDG11lA

TRDG11B
TRDG12A
TRDG12B
TRDG13A
TRDG13B
TRSGFA
TRSGFB
TRSGGA
TRSGGB
TRSGHA
TRSGHB

TRCSA

TRCSB
TRPSA

TRPSB

3A

3B

4A

4B
4A
4B
45A
4B
4A
4B
4A
4B
4A
4B

S5A

5B
S5A

5B

ANT-3A

ANT-3B

ANT-4A

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

73

73

85

. 85

85
85
85
85
85
85
85
85
85
85

128

128
128

128

R e e

E.S.F. PUMP ROOH

HIGH TEMP |

DIESEL/4KV SWGR
HIGH TEMP

CABLE SPREADING
RM/SSPS HI-TEMP
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