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REVIEW AND APPROVAL RECORD
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The purpose of this evaluation is to review the application and
acceptability of Thermo-Lag 330-1 to the St. Lucie Unit 2

electrical conduits as a means of meeting the separation criteria
of R.G. 1.75; "Physical Independence of Electric Systems" (Ref.
6.1). The scope encompasses the review of conduit and tray layout
drawings to determine the locations where Thermo-Lag 330-1 was
applied to conduits for R.G. 1.75 (Ref. 6.1) separation purposes.

2 ' B C GRO

St. Lucie Unit 2 is committed to meet the requirements of R.G. 1.75
(Ref. 6.1), as discussed in Section 8.3 of the FSAR (Ref. 6.3).
R.G. 1.75 (Ref. 6.1) essentially adopts the separation criteria
presented in IEEE Standard 384-1974 (Ref. 6.2) with a few
modifications. These requirements are as follows:

"In plant areas from which potential hazards such as missiles,
external fires, and pipe whip are excluded, the minimum
separation distance between redundant cable trays shall be ...
3 ft between trays separated horizontally and 5 ft between
trays separated vertically. ... Where plant arrangements
preclude maintaining the minimum separation distance, the
redundant circuits shall be run in enclosed raceways that
qualify as barriers or other barriers shall be provided
between redundant circuits. The minimum distance between
these redundant enclosed raceways,ynd between barriers and
raceways shall be 1 in%™ $r

A lesser separation distance may be used in areas "where the
damage potential is limited to failures or faults internal to
the electric equipment or circuits." ~ In these. cases, the
minimum separation distance can be established by analysis of
the cable installation and "shall be based on tests performed
to determine the flame retardant characteristics
considering features such as cable insulation and jacket
materials, cable tray filland cable tray arrangement."

Also given in IEEE 384-1974 (Ref. 6.2) is the definition of
barrier:

"Barrier. A device or structure interposed between Class IE
equipment or circuits andorra.'- potential source of damage to
limit damage to Class IE systems to an acceptable level."

'It should be noted that there are no requirements established in
IEEE 384-1974 (Ref.'.2) for fire withstand capabilities for a
barrier.
The interpretation of these requirements is that if one or both
redundant raceways is not enclosed, the separation must be 3 ft
horizontal and 5 ft vertical of open air. If this separation
cannot be attained, a barrier must be installed between the
raceways, with a minimum separation of 1 inch between either
-~ce;:av a~d t>e barr'r. Where both racewavs are enclosed, then
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the minimum separation between them is 1 inch, since the enclosures
act as barriers. Enclosed raceways consist of conduits"and covered
solid-bottom trays. The one inch separation requirement between
raceway and barrier is evidently intended to act as insulation to
prevent the transfer of energy which may damage the cables. Zn
situations where there are no other external combustion sources, a
lesser separation can be justified based on an analysis of the
circuits and cables involved to demonstrate a low'robability of
fault-induced fires and adequate fire retardant characteristics of
the cable insulation and jacket.

In many cases, Thermo-Lag 330-1 is used. in St. Lucie Unit 2 as a
barrier between conduits carrying electrical safety related cables
and cable trays or conduits carrying non-safety related cables or
redundant train safety related cables where there is insufficient
physical separation to meet the IEEE 384-1974 (Ref. 6.2)
requirements for separation without barriers.

3 '

The required minimum 3 ft horizontal and 5 ft vertical separation
between a safety-related conduit and a redundant safety-related or
non-safety cable tray could not be maintained in some areas of St.
Lucie Unit 2 due to plant configuration. Conduit and cable tray
layout drawings were reviewed to determine the type and location of
these cable tray/conduit interfaces. The results of this search
are shown in Attachment l. A generalized summary of the types of
cable tray/conduit interfaces is shown in Attachment 2. Thermo-Lag
330-1 was applied to many conduits in an effort to establish a
barrier to permit separations less than the R.G. 1.75 (Ref. 6.1)
and IEEE 384-1974 (Ref. 6.2) required 3 ft horizontal and 5 ft
vertical. Thermo-Lag is directly applied to the conduit to a
minimum of 1/2 inch thickness.

Thermo-Lag 330-1 provides fire protection by subliming when exposed
to heat. Temperature rise of the substrate material (conduit) is
limited to the temperature of sublimation. This is associated with
the absorption of approximately 750 Btu's per pound. The sublimate
vapors are subjected to further energy absorbing reactions through
endothermic decomposition, which can absorb as much as 6000 Btu's
per pound. During this process, a char layer is formed, which
increases the efficiency of the endothermic decomposition and
performs an insulative function (Ref. 6.4). The net result is that
Thermo-Lag 330-1 acts as an energy barrier by effectively
preventing the transfer of significant amounts of energy from one
side to the other.



JPN PSL-SEES-96-059
REVISION 0
PAGE 6 OF 7

Areas where Thermo-Lag 330-1 was applied to conduits as a R.G. 1.75
(Ref. 6.1) barrier are elevation -0.5'f the Reactor Auxiliary
Building (RAB), the electrical penetration room and other areas of
elevation 19 'I of the RAB, the electrical equipment/cable
spreading room on elevation 43'f the RAB, and one location on
elevation 45'f the Reactor Containment Building. Review of FSAR
Appendices 3.6A, "High Energy Pipe Rupture Analysis — Inside
Containment," and 3.6B, "High Energy Pipe Rupture Analysis
Outside Containment," shows that there are no high energy pipe
lines routed in the areas where the R.G. 1.75 Thermo-Lag
applications are located.

The only source of missiles which could affect safety related
cables and raceways in the RAB is from the CEA MG sets and 4.16kV
Switchgear 2AB, located on elevation 19.5'. Only one R.G. 1.75
Thermo-Lag installation is found in this immediate area (conduit
25036M-2(SB)). This installation is located at a significant
distance from the 4.16kV switchgear and is oriented in such a way
with respect to the CEA MG sets that any missiles generated would
not impact it. All other R.G. 1.75 Thermo-Lag installations are
located in areas which have no sources of missile hazards or high
energy lines.
The cables installed in raceways and conduits in St. Lucie Unit 2
were procured as qualified to the fire retardancy requirements of
IEEE 383-1974 or have been coated with Flammastic flame retardant
material. Thus, ignition of a fire in the raceways would self-
extinguish. Many of the R.G. 1.75 cable tray/conduit interfaces
contain instrumentation, signal or control, cables; these are low
energy circuits that do not have sufficient energy to act as a
significant source of ignition. ,Power circuits,, consisting of
120Vac, 125Vdc, 480Vac, and 4160Vac, could have sufficient energy
to act as a source of ignition. These circuits are routed either
in conduits or trays limited to 404 fill. Also, power circuits are
protected by coordinated circuit breakers or fuses, which would act
to limit the energy in the event of a cable fault. Other sources
of combustion in the areas reviewed consist of limited quantities
of lubricating oil for motors and pumps, paper and, plastics used
for housekeeping, and „ other minor incidentals; no significant
source of combustion exists in these areas. Therefore, considering
the flame-retardant characteristics of the cable insulation and
)ackets and the limited combustible material and limited
availability of energy to act as a source of ignition, any fires in
the areas under review would be the result of cable faults and
would be small in nature.

These areas are therefore considered limited hazard areas under the
definition in Section 6.1.4 of IEEE 384-1974 (Ref. 6.2), since
there are no sources of missiles, exposure fires, and no high-
energy pipes are routed in these areas. The only hazards are
limited to faults internal to the electrical equipment or cables.
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Conduits installed at. St. Lucie consist of rigid, galvanized steel.
Thus, any fault'occurring in a cable routed in a conduit would be
contained in the conduit and would not pose a hazard to cables in
a nearby cable tray. A potential hazard could exist from a fault
in a cable in a tray and subsequent fire near a safety related
conduit. Since Thermo-Lag 330-1 has been demonstrated to act as a
barrier preventing the transfer of sufficient energy from one side
to the other to cause damage to a cable, it can be considered a
suitable barrier for R.G. 1.75 purposes. Also, since Thermo-Lag
330-1 limits the amount of energy transfer, a lesser separation
distance than one inch between the conduit and the barrier (Thermo-
Lag) is justified, as permitted in IEEE 384-1975.

4 ' 0 0 0

Application of Thermo-Lag 330-1 to conduits in St. Lucie Unit 2 to
act as a barrier in order to meet the requirements of R.G 1.75
(Ref. 6.1) and IEEE 384-1974 (Ref. 6.2) is acceptable.

5 ' VERIFICATION SUMMARY

The scope of this verification was to review the inputs and
references to determine if the conclusions were reasonable in
comparison to the inputs and references. The method used for this
verification consisted of ensuring that the applicable references,
codes and standards, and regulatory requirements were addressed and
properly reflected in the evaluation. The verifier concurs with
the Safety Related classification of this evaluation.

6 ~ 0

6 ~ 1

6.2

6 '

6.4

6.5

NRC Regulatory Guide 1.75; Physical Independence of Electric
Systems;" Revision 1, January, 1975.

IEEE Standard 384-1974; "IEEE Trial-Use Standard Criteria for
Separation of Class IE Equipment and Circuits."
St. Lucie Unit 2 FSAR through amendment 10

TSI Technical Note 90181; "Engineering Design Information, Thermo-
Lag 330-1 Subliming Coating Envelope System for Fire Resistive
Enhancement of Critical Components of Nuclear Generating
Facilities;" September, 1981.

Conduit and tray layout drawings reviewed are listed at the end of
Attachment 1.
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gpr~a@ki3%s4 +4<:~-~Cf6;8
2020dc-1(MC) 50 (22) 39'-1;

DOWN TO33'/22 2020dc
"'@SU(I)dtRACtltNV

V2417(NA).7420 l39'I, P2315(NA).7420
(38'A I, C24)5(NA).7420 (35'-8 I,
C2417(NA).7420 (34'-8 ).
C2313(SA).7420 l33'-10 I,
L2317(MC).7420'l33'I: L2311(NA).7120
l32'-2 I

Safety - non-safety separation. Type II 8
III, Electr(ca( penetrabon arse,

411 Sh. 20; 374
Sh. 1

205978-2(SA) 19 (1dl 38'-8 A/22 205978,D V2417(NA).7420 l39'I, P2315(NA).7420
(38'-4 I, C2415(KA).7420 (35'-d I,
C2417(NA).7420 (34'-8"I.
C2313(SA).7420 (33'-10 I:
P2411(NA).7424 (38'-7 I:
C2411(NA).7424'35'-9 I;
c2419(NA).7424'31'-l1 "I;
L2411(NA).7424'33'-3 I;
P2413(SA).7424 l34'-1 I

Not shown on original list. Safety - non-
esfety separation. Type lii Beotrloai
penetration aru.

411 Sh. 20: 374
Sh. 1

20597N.4(SAI 18 l1dl 38'-2:
DOWN TO

34'-1

A/22 20597J, N V2417(NA).7120 (39'I, P2316(NA).7420
(35'A I, C2415(NA).7420 l35'-8 I,
C2417(NA).7420 (34'-8 I,
C2313(SA).7420 (33'-10 I;
P2411(NA).7424'36'-7 I;
C2411(NA).7424'35'-9 I;
C2419(NA).7424'34'-1 1 "I;
L2411(NA).7424 (33'-3 I;
P2413(SA).7424 (34'-1 I

Safety - non-safety separat)on. Type II 4
III. Beotrloal penetration area.

411 Sh. 20; 374
Sh. 1

20597N.4(SA)

21620-2(SA) 38 (15I 7 DOWN
TO 32'-d"

A/22 20299 A P

L2317(MC).7420'l33'I; L2311(NA).7420
l32'-2'I
P2311(NA).743'I '32'-8 I;
P2413(SA).7426 (32'-d I:
C2313(SA).7431 l29'-5 I;
P2411(NA).74280 (32'-4"I;
C2411(NA).7428 (31'-8 I;
C2315(NA).7428'29'-d I

Safety - non-safety separation. Type II 8
III. Beotrloal penetration aru.

411 Sh. 20; 374
Sh. 1

218420-2(MC) 73 (3) 39'-2.5 A/22 21d42S V2417(NA).7420 (39'W ),
P2316(NA).7420 I38'-4 I.
C2415(NA).7420 l35'-8 I;
C2417(NA).7420 (34'-8 I

Safety non safety separation Type I.
Passes thru opening in wa(l. Beotr(oal
pens'tra'tlon area,

411 Sh. 4,20;
374 Sh. 1
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PP<»~Q<Q.ogg»

~%w4
~i>..~4ig55>g»~-" .'-' .a@'» ..-»>NfAl5571)ILCShfAN~~- ~ ..

'+~) ~l'0$>'cg

21885-2ISA)

22022G.2(SA)

35 )1SJ

53 l22l

7 DOWN
TO 29'.5

37'-8 TO
38'-4 Dn

to

25'/22
AI22

20288C, D, F;
20317G, H; 21255E

21529C, E

C P2311(NA).7431'32'-5 );
P2413(SA).7425 (32'-5 J;

C2313(SA).7431 (29'-4 I;
P2411(NA).7428'32'-4 l;
C2411(NA).7428 (31'-8 );
C2315(NA).7428 (29'-8 I

P V2417(NA).7420, .7421(39');
P2315(NA).7420, .7421 '(35'-4 l;
C2415(NA).7420..7421 '(35'-5 I;
C2417(NA).7420, .7421 'l34'-8");
C2313(SA).7420l33'-10 l;
L2317(MC).7420, .7421 '(33');
P24'I 3(SA).7425I32'-5 l;
L2411(NA).7425'(25'-5 I;
L2311(NA).7425'23'-5 )

Safety - non-safety sepsrst)on. Type II 8 411 Sh.'0: 374
III. Bectrlcel penetration area. Sh. 1

Safety non safety separat(on. Types I, 411 Sh. 4$ 20$

II 4 III. Gsctrlcal penetrst(on arse. 374 Sh. 1

28058D-4(SA) 57 (4.5) 32'-2 A/22 21801Y, Z P Conduite 25008V-4(NA), 25008U-4(NA),
2SOOBT-4(NA)

Not shown on or(ginsl list. Conduit-
condult sepsrat(on; Thermo.Leg not
required. Bsctrical penetration area.

411 Sh. 20: 374
Sh. 1

28058 J-4(SA)

281 28S-2(NA)

57 (4.5)

2 12)

33'4'-8

AI22

A/22

21801W, X

21231E

P Condulte 25008V-4(NA), 25008U-4(NA),
2SOOBT-4(NA)

C V2417(NA).7421 (39'); P2315(NA).7421 0

l35'-4 J; C2415(NA).7421'3S'-5 );
C2417(NA).7421'34'-8 );
L2317(MC).7421 '33'); conduite 22022G
4 28058D, J

Not shown on original het. Conduit-
conduit eeperat(on; Thermo-Lsg not
required. Electrical penetration arse.

Conduit non-safety, eil trays except
L2317(MC) srs non-safety. Tray
L2317(MC) hee ~ cover, foming second
harrier. Thermo-Lsg not required.
Electr(csf penetration arse. Also
oonduit/conduit Interface.

411 Sh. 20; 374 ',

Sh. 1

411 Sh. 20; 374 -.

Sh. 1

21841-3(SB) 39 (6J 58'-551'/37 20202K; 20211P,
OJ 20477F, G;
20494D, F, J, K

L P2325(NB).9447 )57'-8 L
C2528(NB).9447 l55'-l 1 Jl

L2424ISB) 8447 (55'-10 );
L2325(MB).8447'53'-7'll
L2324(NB).9447'S2'-8 );
C2425(NA).9424 l55'-10 l

Safety- non-safety sepsrat(on. Type II 4 411 Sh. 35, 39:
III. Conduit pseeee thru well. RAB el. 372 Sh. 11
43', electrical equ(prr»nt room.
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'-~:cONOtN'S~
25065E-4(SA)

26034Y-2(SB)

'j:graf,":%M't04$%

7(4(

75 (10I

54-e

58'-5 TO
Se-e

A/37

A/37

20157E, F, J, K, Vl
20175E, F, J. K,
P;20189A, B, H.
J;20194J, K, L. N,
P;20M3J; 20513F.
L: 20954X; 21MBA,
C,E,F

205038, Q. R, V;
20554F, G, H, J

C P232'l(NA).9420'57'-5
I'2321(NA).9420'55'-8I:

C2328(NA).8420'55'-10" I;
P2323(SA).9420'55'I;
C2323(SA).9420'54'-2 I;
C2327(SA).9420 (53'-4 I;
L2321(NA).8420'52'-5 I;
C2425(N/A).94200 I55'-10'I

L P2325(NB).9447 l57'-9 I;
C2528(NS).9447 (55'.1 1 I;
L2424(SB).9447 (55'-10"

I'2325(MB).9447'53'-7Il
L2324(NB).9447'52'-9*I;
C242SlNA).9424 (55'.10 I

Safety - non-safety separation. Type I. 411 Sh. 30; 372
RAB sl. 43', electrical equipment room. Sh. 11

Safety - non-safety separation. Type II. 411 Sh. 35, 38;
Conduit passes thru wail. RAB el. 43', 372 Sh. 11
~lsctricel equipment room.

202058-1(MB) M (3) 39'-3 A/Sl 202058 L C2313(SA).9235'33'-10" I;
L2311(NA).9235'32'-2 I;
P231dlNB).825B l37'-5 I;
C2518(NB).925d (35'-4 I;
L2414(SB).925d'35'-3 I;
L2316(MB).9255'34'-2 I:
L2314(NB).9255'33'-4 )

K5 on Owp. 411 Sh. 10. Safety - non-
safety dc redundant train separst(on.
Type I. RAB el.

18.5'11 Sh. $ ,10;
372 Sh. 9, 10

202058-1(MB) '0 l3) 39'-3 A/51 '0205B L P2411(NA).8242'36'-3 I;
C2411(NA).9242'37'-5" Il
C2418lNA).9242'35'-7 Il
V2411(SA).9242 l35'-8"I;
P2413(SAI.8242 l34'-11 I

F2 on Owp. 411 Sh. 10; F15 on Owp. 411 Sh. $ ,10;
411 Sh. 4. Redundant train separation. 372 Sh. 8, 10
Type I 4 II. RAB el. 1$

.5'201

dH-4(SA)

25023H-3(MC)

42 (3)

55 (17I

37'2'-8

A/51'/51

'ld43G

200295G; 21535J.
M

L c2313(sA).9235'33'-10 I;
L2311(NA).8235'32'-2 I;
P2315(NB).8255 (37'-5 I;
C2S18(NB).8255 l35'-4 I;
L2414(SB).8255'35'-3 I;
L2315(MB).9255'34'-2 I;
L2314(NB).$255'33'-4 I

L C2415(NA).8231..8245'3S'-5 I;
P2413(SA).823'I, .9245 (39'll
P2411(NA).9245'34'-2 I;
C2411(NA).824d'33'-4 I;
v2411lsA).8246 (32'-5 I;
P2413(SA).$ 245 l31'-5 I;
P2415(SA).8245 (30'-10 I;
C2413(SA).9245 l30'I

Cont(nues into I/51W. Safety - non-
safety dr redundant train sspsraeon.
Type I. RAB el.

18.5'afety

- non-safety sepafadon. Type I.
AB el.

18.5'11
Sh. 9,10:

372Sh.8, 10

411 Sh. 10. 1$ ;
372 Sh. 8,10
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%~at,&~
281488-2(SB)

281188-2(SS)

48'(34) 35' 37'/51'8147P, T L P2411(NA).9242'38'-3 );
C2411(NA).92420 (37'-5 I;
C241$ (NA).9242 (38'-7 I:
V2411(SA).9242 l35'-9 I;
P2413(SA).9242 l34'-l l );
P2415(SA).9242 (34'-1 );
L2411(NA).9242'32'-2");
V2413(SA).9242 l30 );

C2415(NA).9238, 9238, 9235, 8234,
9230'35'-8 I; C2417(NA).9238, 9238.
823S, $ 234. 9230'34'-8 );
P2315(NA).9238'38'-I I;
C2313(SA).9238, 9238, 8235, 9234,
82300 (33'-10 ); L2311(NA).9238, 9238,
923S, 8234, 9230'32'.2 l:
C2413(SA).9243, 9244 l30'I

w4'.: .:i4k@4'4RAccVOW~FH"..
Redundant train sepwation. Typos I 4
ill. RAB el. 1$

.5'11 Sh.4, 10;
372 Sh. 8, 10

212208-1(SB) 88 (20) 58 -10,
5$ '-8

8/52 21220B C P232d(NB).$ 445 )57'-9 );
C2528(NB).9445 (58'-l l );
L2424(SS).9445'55'-10 )I
L232d(MB).8445'53'-7 );
L2324(NB).9445'52'-9 I

Safety - non-safety sapwation. Types N 411 Sh. 29: 372
4 III. RAB el. 43'. electr(cei equipment Sh. 11

coom

21755E-1.5(MA)

21755J.2(SA)

37 (20)

44 l21)

59'8'-8

8/52

8/52

2175SE, F; 2175SE.
F

2 I755J, M; 21758J,
M

L P2328(NB).9445 (57'.8 );
C2528(NB).9445 l5d'-l l );
L2424(SB).9445'55'-10 );
L232d(MB).9445'53'-7 );
L2324(NB).9445'52'-8 I

L P2328(NB).9445 l57'-9 l;
C2528(NB).9145 l58'-l l I;
L2424(SB).9445'55'-10 l:
L2328(MB).9445'53'-7 );
L2324(NB).9445'52'-8" l

Safety - non-safety 4 redundant train 411 Sh. 2$ ; 372
aepwatlon. Types II 4 III. RAB eL 43', Sh. 11
~lectrlcel equipment room.

Safety - non-safety 4 redundant tre)n 411 Sh. 29: 372
aepwadon. Types 8 4 III. RAS el. 43', Sh. 11

~Iectr(ca( equipment coom.

21755W-1.5(SA) l21) 58'5 B/52 Not listed In CCL P2328(NB).9445 (57'-9 I;
C2528(NB).9446 (58'-l l );
L2424(SS).9145'55'-10 );
L2328(MB).9445'53'-7 );
L2321(NB).$415'52'-9" I

No! on or(g(ne( liat. Safety - non-safety 411 Sh. 29; 372
4 redundant uain sepwet)on.'ypes N 4 Sh. 11

III. RAB el. 43', electrical equipment
coom

21751W-1.5(SA) (2'I) SS'5 B/52 None P2328(NB).9445 (57'-9 )

C2528(NB).$ 445 (Sd'-l l");
L2424(SB).$ 445'55'-10 );
L232d(MB).9445i (53'-7 I;
L2321(NB).9445'52'-9 )

Not on odglnel Nat. Safety - non-safety
4 cedundant train eepwation. Types N 4
III. RAB el. 43'. electrical equipment
room. Empty conduit.

411 Sh. 2$ ; 372
SIL 11
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=.".CONtiQi1'M4 C 4/ '4~~.:~~"%SENT't'fNCSVAYb!~~'~~.W: .'-".") ."',I', ~'.. '."'~ ".

21 761 X-2(SA)

21810Ar2(MA)

31 I21I

47 I20)

58'7

SS'-5"

8/52

8/S2

21751 A, E. W. X

21810A; 21760Y

P2320(NB).9445 (57'-9 ):
C2S28(NB).9445 (55'-11 "I;
L2424(SB).9445'55'-10 I;
L2320(MB).9445'53'-7 I;
L2324lNB).9445'52'-8 I

P232d(NB).9445 l57' ll
C2528(NB).9445 (55'-11 I;
L2424(SB).9445'55' 10 I;
L2320(MB).9446'53'-7 );
L2324(NB).9445'52'-9 I

Not on oflglns( Nat. Safety non safety
4 redundant train separation. Types ll 4
ill. RAB el. 43', elactdcs) equipment
foonl

411 Sh.'29; 372
Sh. 1.1

Safety - non safety SL redundant train 411 Sh. 29; 372
separation. Types ii NL ill. RAB eL 43', h. 11

eleotrlcel equipment room.

218)OC-2(MC)

25058U-4(SB)

51 I20)

137 l17)

58'-8

67'-8

8/S2 28881

21802W

P2320(NB).9445 l57'-9 I;
C2528(NB).944S l50'-1 l I;
L2424(SB).9446'55'-10 I:
L2320(MB).9445 (53'-7 I;
L2324(NB).9445 (52'-9 I

P2320(NB).9445 l57'-9 );
C2528(NB).8445 (50'- l l );
L2424(SB).8445'55'-10 I;
L2320(MB).8445'53'-7'I:
L2324(NB).8445'52'-9 I

Given In orig(na( Nat ea 21810C-2(MA).
Safety - non-safety 4 redundant trin
~eperetion. Types ll 8 ill. RAB el.

43'lectricalequipment room.

Not on original Net Safety - non-safety
separation. Type l. RAB eL 43', S

electrics( equipment room.

11 Sh. 29: 372
h. 11

11 Sh. 29; 372
h. 11

250dS V-4(SB)

20442T-1.6(SB)

20453 J.2(SB)

20944F.3(SB)

137 I17)

81 (5)

32 (2I

24 (SI

67'-S

58'-1

00'.0

SS'-1-
ss-e

8/52

C/34

C/34

CI34

21$ 02Y

20442T, V. W, X

20453H, J, K, L. M.
N. P

20944F

P232d(NB).9445 (57'-8 );
C2528(NB).8445 (50'-11 I;
L2424(SB].8445'55'-10 );
L2320(MB).9445'53'-7 I;
L2324(NB).9445 l52'-9 I
P2322(NB).9405'50'-1 l I:
C2322(NB).9405'50'-1 I;
P2324(SB).9405 (55'-3 I;
C2324(SS).9405 IS4'-5 );
L2322(NB).9405'53'-7 I
P2322(NS).8405 Isd'-11 I;
C2322(NB).9405 lse'-1 I;
P2324(SB).940S (5S'-3 );
C2324(SB).9406 (54'-5 I;
L2322(NB).9405'S3'-7 )

P2322(NB).9437 (57'.8 I;
C2320(NB).8437'50'-1 I;
P2324(SB).8437 (55'-3 );
C2324(SS).8437 (54'.5 I:
C2325(NB).9437 l53'-7 I

Safety - non.safety aepwation. Type l. 411 Sh. 37, 38;
RAB el. 43', electdcel equ)pment room. 372 Sh. 11

11 Sh. 37; 372
h. 11

Not on orlpins) Nat Safety - non-safety
~epecstlon. Type I. RAB el. 43', S
~leotricsl equipment room.

Shown on layout dw8 ee 20944F-2(SB). 411 Sh. 38; 372
Safety - non-safety eepwat)on. Types I Sh. 11
0I ll. RAB al. 43'. electr)ca( equipment
room.

Not on or(())nsl Nat Safety - non safety 411 Sh. 28; 372
separation. Type I. RAB el. 43'. Sh. 11

~leotclcsl equipment coom.
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20948A-5(SB) 41 (SI 56-8-55'/34 20948A

4f7jgo„.
'"..'Xc:

P2321(NA).9895. 9894'57'-8 - 60'I;
C2321(NA).9695, 9891'56'-10 - 5S'-
2 I; P2323(SA).9695, 9d91 '56' 53'-
10 I; C2323(SA).9895, 9891 (55'-2
53'I; L2321(NA).9895, 8688'54'-4
53'-10 )l L2425(SA).9895, 8888'S4'-4
- 53')

Safety - non-safety 4 redundant train
~eperat(on. Type ill. RAB el. 43'.
~(ectrical equipment room.

411 Sh. 38; 372
Sh. 11

20948F.5(SB) 67 (12) 56'-9 C/34 20948F P2321(NA).9895, 9694 (57'-8 );
C2321(NA).969S, 9691 (56'-10 I;
P2323(SA).9d95, 9891 (58'I;
C2323(SA).9d95, 9891 (55'-2 );
L2321(NA).9895. 9d88'54'-4 );
L2425(SA).9695. 9888'54'-4 )

Safety - non-safety dr redundant ualn 411 Sh. 37,38:
separation. Type I. RAB el. 43', 372 Sh. 11

~)ectrloal equipment room.

25046Y-4(SA)

250818-4(SA)

80 (10I

73 ISI

58 7

58'7'-354'/34
C/34

None L)sted in CCL

20478A, B. C, D, E,

F, T, Ul 20482A, C;
20487A, C;
20503K;20S13M;
20517( '0529J;
211386;21140A, D;
21165A, B. C, D

P2322(NB).9489'Sd'-11 );
C2322(NB).9469'58'-1 I;
P2324(SB).9489'55'-3 );
C2324(SB).9469'54'-5'I
P2322(NB).9432'57'-8 I;
C2322(NB).9432'56'-11');
C2328(NB).9432'56'-1 ll
P2324(SB).9432 (55'-3 I;
C2324(SB).9432 IS4'-5 );
C2328(SB).9432

(53'-7'L'2322(NB).9432'52'-9

I;
L2424(SB).9475'S l '-11 )

Spare oondult .

Safety ~ non-safety !s redundant ue(n
eeparat(on. Types II 4 ill. RAB el. 43'
(eotr(oa( equipment room.

411 Sh. 37; 372
Sh. 'l 1

411 Sh. 35; 372
Sh. 11

250 d1 C-4(SA)

25081W-3(SB)

73 Id)

17 (12)

57'-3

54'3'-1
61'/34

C/34

20478N, P, Q, R, S;
204S18, C, F;
20483A, C. D, E. G,
H. J, K: 2'l138A:
211ddD, L, M;
28608

20479V, W. X, Y;
20481L: 2)139D;
21187F, G. H, J;
21171H

P2322(NB).9432~ (57'-8 I;
C2322(NB).9432'Sd'-1 1 I;
C2328(NB).9432'58'-1 );
P2324(SB).8432 ISS'-3 I;
C2324(SB).9432 (54'-5 I;
C2328(SB).9432 (53'-7 );
L2322(NB).9432'52'-9 I;
L2424(SB).9475'51'-1 1 )

P2322(NB).9485'58'-11 I;
C2322(NB).9485 (58'-1 I:
P2324(SB).9485 I55'-3 I;
C2324(SS).948S (54'-5 I;
L2322(NS].9485 l53'-7 )

Not on or(9(nel f(st. Safety - non-safety 4 412 Sh. 35; 372
redundant train eeperat)on. Types Il 8L lb. Sh. 11
RAB el. 43'leotrloel equipment room.

Safety - non-safety separation. Types 1 4 411 Sh. 37 372 *',

ll. RAB eL 43'iectrloel equipment Sh. 11
roofn.
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<.-Ct)Niff)',N6('5061

X-4ISA) 52 I1ol 58'
SS'7

C/34 20499A, B. C, 0

< g4wrijgaaa

I

dj) '

-:".'NIIQtSLg

P2322(NB).9469'55'-l l I
C2322(NB).9469'66'-1 I:
P2324(SB).9459'55'-3 );
C2324(SB).9469'54'-5 )

Safety - non-safety bt redundant trs{n
seporat{on. Typo Ill. RAB e{. 43'
leotf(oal equlpmont room.

411 SIL 37; 372
Sh. 11

25051 Y-4(SA)

25034Y-2{SB)

71 I 1 bl

76 (14l

68'7"

69'-4"

C/34

C/34

20478V, W, X, Y:
20490L; 21139A
21157A, 8, C, 0, E

20603B, Q. R. V;
20554F, G. H, J

P2321(NA).SSSS, 9698'57'-8 I;
C2321{NA).9b99, 9698'56'-10 I:
P2323(SA).9d99, 9698 (55');
C2323(SA).9599, 9698 ISS'-2 );
L2321(NA).9599, 9598'64'A" I;
L2425(SA).9d99, 9698 (54'R I
P2322{NB).9437 l57'.9 I:
C2322(NB).9437 l55'-l l I;
C2326{NB).9437 l56'-1 );
P2324(SB).9437 l55'-3 I;
C2324{S8).9437 (54'-5 I:
C2328(NB).9437 l53'-7 II
L2322{NB).9437'62'-S I

Safety - non-safety soporotker Type I.
RAB e(. 43'lectr{eel oquipmont room.

Safety non safety separation Types I 4
II. RAB e(. 43'(ectrloe( equipment
room.

411 Sh. 37; 372
Sh. 11

411 Sh. 38: 372
Sh. 11

20525G-2(S 8) 19 l26I 27' 39'-
8

-35'/23 20525G, H P2312(NB).7403 (37'I; C2312(NB).7401
l36'-2 I; C2315(NB).7401 (35'-4 I;
C2410(NB).7403'34'-6 I;
V2418(NB).7407 l38'-5"I;
C2412(NB).7407 l35'-4 I:
P2414(SB).7407 l35'-3 I;
C2414(SB).7407 l34'-2 I;
L2412(NB).7407'32'-2 I;
L2414(SB).7407'33'-4 I

Safety - non-safety separation. Types II
4 III. Eleotrlcol ponotrobon ores.

411 Sh. 20: 374
Sh. 1

20525G-2(SB) L2312(NB).7403 l32'I
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21 530-2(MD) 82 (46I

~+rgi<skM4

34'-8 Dn
to

28'/23 20208D; 20285F

t'jP(jtJg~@

".«tdfNfN:IbNNAYl)YiF)i..
P2312(NB).7403'37'll C2312(KB).740
l38'-2 ); C2318(NB).7401 (36'-4 I;
C2410(NB).7403'34'-b );
L2318(MO).7401 '32'-10 ):
L2312{NB).7401 '32'); V2418(NB).7407
l38'-8 I; C2412{NB).7407'38'-4 I;

Safety - non-eefety eeperadon. Tgee I)

4 ili. Elec'tfical penetradon area+ 5
11 Sh. 20; 374
h. 1

21630-2(MD)

21842J.2(MB) " 45 (2I 32'-4 t/23 21842P

P2414{S8).7407 {35'-3 I;
C2414(SB).7407 l34'-2

I'2412(NB).7407l32'-2'I;
P2318{NB).7412 l38'-b I:
C2518(NB).7412 (3b'-4 I;
L2414(SB).7407 (33'-4 I;
L2318{MB).7412 l34'-2 );
L2314(NB).7412 (33'-4 I

P2312(NB).7400'37'); C2312(NB).7400
l38'-2 I; C2318{NB).7400 l36'-4 I:
C2410(NB).7400'34'-8" I;
C2314{SB).7400 l33'-8 I;
L2318(MO).7400 (32'-10'I;
L2312{N8).7400 l32')

Safety - non-eefety eeparadon. Type ).

Conduit paeaee thru opening in we{(.
RAB e(. 18.5' e(ectrice( penetration
~rea,

11 Sh. 3,20:
74sh. 1

21 848 R-2(MO) 39 (2) 32'/23 21848U P23) 2(NB).7400'37'I; C2312(NB).7400
l38'-2 I; C2318(NB).7400 (35'-4 );
C2410(NB).7400'34'-b );
C2314(SB).7400 l33'-8 I;
L2318{MD).7400 l32'-10 I;
L2312(NB).7400 l32'I

11 Sh. 3,20;
745h. 1

Safety - non-eafety eeperadon. Type ). 4
Conduit paeeee thru opening in we){.
RAB ef. 18.5' eiectricel penetredon
~rea. ~

21849C-2{MB) 14 )2I 33'-4 I/23 2) 849C, D P231b(NB).7411 (38'-8 );
C2518(NB).7411 (38'-4 I;
L2414(SB).74') ) (35'-3"):
L231b(MB).7411 (34'-2 I;
L2314(NB).7411 (33'-4 I

11 Sh. 3,20;
745h. 1

Safety - non.safety aeparedon. Type {. 4
Conduit peeeee t)Mu opening in wa{). 3
RAB eiectricei penetration area.
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"" COCK%'83'~»

22022K-2(SB) dS (31) 37'-b
37'-10'n

to 2d'

"F4+4~

I/23 21830C, E V2418(NB).7405..7407..7408 (38'-b I;
C2412(NB)).7405..7407, .7408 (38'-4 I;
P2414{SB).7405, .7407, .7408 l36'-3 ):
C2414{SB).7405, .7407, .7408 l34'-2 );
l.2412{NB).7405, .7407, .7408'33'-4 );
P231 d(NB).7407..7408 l38'-d I;

Y,

t

Safety - non-safety separation. Typo III

8 IV. RAB electr{ca{ penetrathn eros.
411 Sh. 20; 374
SIL 1

22022K-2{S8)

25021Y-2(SB)

202088-1(MB)

2041bL-2(SA)

21002A-2(SB)

23 I25I

b0 (5)

38 (17)

(14l

39'8'-3

39'-7 ~

36'5'-d

+
to coiling

I/23

I/51W

I/51W

I/S1W

205988, 0

202088

20319N, 0;
20481L, M

21002A

L2414{SB).7407, .7408'33'-4 I;
P231d(NB).7438 (38'-d I;
C2S18(NB).7438 (3d'-4 I;
L2318(MB).7438'34'-2 );
L2314(NB).74380 I33'-4 )

P23) 2(NB).7401 '37'I; C2312(NB).7401
)3d'-2 I; C231 8{NB).7401 (36'-4" I;
C2410(NB).7401'34'-d I;
V2418(NB).740d l38'-b );
C2412(NB).7408 l3d'-4 I;
P2414(SB).740d (35'-3 );
C2414{SB).7408 l34'-2 I;
L2412(NB).7408'32'-2 I;
L2414{SB).7407'33'-4 )

P231d(NB).925d (37'-S I;
C2518(NB).9258 l3d'-4 I;
L2414lSB).9258 l35'-3 I;
L2318(MB).9258'34'-2 );
L2314(NB).92580 I33'-4 I

V24'l4{SB).9292, 9293'35'-3 I; V2412
(SB).$ 292'34'-2, 32'-d I;
V241 d(SB).9294'35'.3 I
C2318(NB).9270. 8273 l37'-d );
C2312(NB).9270. 8273 (38'-8 ):
C2310(NB).8270. 8273 (35'-10 I;
P2414(SB).8270 l35'I: C2318(SB).9270
(34'-2 I; L2312(NB).9270'32)

Safety - non safety separation Typo II b
III. RAB electrical penetration area.

Glwn In liat eo 202088-1(SA). Setoty-
non safety 4 rodundan't 'train separation
Type I. RAB el.

lb.S'edundant

tra{n separation Type III.
RAB e{1$.5'. All trays cowred.

Not on or{I)na) {let. Safety - non.safety
aeparadon. Typo II. RAB ol. lb.S

411 Sh. 20: 374
Sh. 1

411 Sh. 9,10;
372 Sh. 8—

411 Sh. 19. 372
SIL 8, 10

411 Sh. 13; 372
Sh. 9
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«-".Cf3fiNN!'O~-.

2)002K-3(SB) I)5) 35'-6 + I/51W
to oeNng

21002C. E, K. R C2316(NB).8270, 9273 (37'.6 I;
C2312(NB).9270, 8273 (36'-8 );
C2310(NB).9270, 8273 (35'-10 I;
P2414(SB).8270 l35'I: C2318(SB).9270
(34'-2 ); L23')2(NB).9270'32)

Not on or(g(nal liat. Safety - no~(sty
separet)on. Type (i. RAB ei. 18.5'.

411 Sh. 13; 372
Sh. 8

21010A-1.5(MD)

21010H-2(MD)

39 l7)

30 I10)

39'-7 - I/51 W
41'-6

39'-3, I/S1W
39 up to

ceiling

21010A

21010U

C2412(NB).9266'35'-10 I;
C2414(SB).9266'34'-2 I;
P2414(SB).9267'35'I;
C2310(NB).9267'35'-10 I;
C2318(SB).9267'34'-2");
L2412(NB).9266'32'I;

L2412(NB).8267'32'I;

C2316(NB).9267 l37' li
C231 2(NB).9267 l36'-8'I

L C2316(NB).9270, 8273 l37'-6 );
C2312(NB).9270, $273 (36'-8" I;
P2'412(NB).9270. 8273'36'-5");
C2310(NB).9270, 9273 l35'-10 I;
P2414(SB).9270 (35'I; C2318(SB).8270
(34'-2 I

Not on or(glnel (ist. Safety - non-safety
4 redundant tra)n seperat)on. Type liL
RAB el. 1$ .5'.

Safety - non-safety NL redundant train
separation. Types ) 8L (V. RAB ei.
1$

.5'11
Sh. 7: 372

Sh. 8

411 Sh.7, 13:
372 Sh. 8

21010P-3(MD) 13 (15) 3$ '-2 up I/51W
to ceiiing

21010P; 21642U .L C2412(NB).8266'35'-10 ):
C2414(SB).8266'34'-2"I;
C2316(NB).9266 l37'-6 );
C2312(NB).8267 (36'-8 I;
C2310(NB).$ 267'35'-10 I;
P2414(SB).9267'35'I;
C2318(SB).9267'34'-2" I

Safety - non-safety 8 redundant train
~epsrsr)on. Types ) 4 Ili. RAB ei. 18.5'11 Sh. 7; 372

Sh. 8

216428-2(SA) 57 l30I 38'-4 I/51W 21642A C V2414(SB).8285, 8282, 9283 (35'-3 ); Redundant train separation. Types l 8L

V2412 (SB).$ 285, 8282 (34'-2, 32'-6 I; (V. ItABei.
18.5'2416(SB).8296.9294 (35'.3 I

411 Sh. lb. 18;
372 Sh. 8, 10

21649C-2(MB) 14 (3) 33'-4 i/51W 21648C, D L P2316(NB).7411 (38'-6 I;
C2518(NB).7411 l36'-4 I;
L2414(SB).74'1 1'35'-3 I;
L2316(MB).7411 '34'-2" I:
L2314(NB).7411 '33'-4 I

Safety - non-safety separation. Type i.
Through open)ng in wa(L RAB el. 18.5'11 Sh. 3: 374

Sh. 1
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CONb(itt&4
023C-4(MD)

4','gtfp~ Wf~jg
71 (54I 38'-10 I/51W 20280G; 21035E, H

SP+

;j~~g+t
werek Va 6

C2415(NA).9228 l34'I; C2412(NB).8204,
.9284 (30'-4 . 32'-5 I: P2414(SS).$ 204.
.9284 (35'-3, 31'-8 I; C2414(SS).8204,
.9281 (31 -2, 30 I; V2418(NB).$204
l38'-5, 34'-2 I; P2112(NB).$ 284'33'-
4 I; P2410(SS).8254 (30'-10 I;
L2412(NS).8284'33'-4 I;

Safety - norraafety 4 redundant tran
soparadon. Types I 4 ttt. RAB et. 1$

.5'11 Sh.S, 15;
372 Sh. 9

>023C-4(MD) .

030W-2(S 8)

'>030W-2(SB)

5007M-2ISB)

18 (23I

17 (7I

41'-5
31'-d"

40' 31'-
0"

38'-1 up
to co(ting

I/51W

I/51W

I/51W

20300D; 20100T, X

20300D; 20400T, X

25050W

P2312lNB).8202"; C2312(NB).8202";
C2310(NB).$ 202"; C2314(SB).8202 ";
L2318(NB).$202' L2312(NB).9202"" TRAY RISER

P2411(NA).9300 (34'-2 I;
C2411(NA).9300 (33'-4 I;
V2411(SA).$ 300 (32'-0 I;
P2413(SA).8300 (31'-8 I;
C2413(SA).8300 l28'-0 I;
L2411(NA).8300'28'-5 I;

P2412(NB).9310 (33'-4 I;
C2112(NB).8310 l32'-0 I:
P2414(SS).9310 (31'-8 ):
C2414(SB).8310 l30');

L2412(NB).8310'28'-2

)
C2412(NS).8200'35'-10 );
C2414(SB).9200'34'-2 I;
C2310(NS).82dd l37'-0 );
C2312(NS].8207 (30'-8 I;
C2310(NB).9207'35'-10" I;
P2411(SS).9207 ~ (35 I:
C2318(SB).8207'34'-2 I

Condults ero mors then 5'erttcsi
separation above tro'ys. Safety - non-
ssfsty 4 redundant train separation.
Types II 4 III. RAB el. 1$ .5'n hstlway.
CEA MG sots are ~ potential missile
source; however, conduit ls not in path
of potential missile.

Safety - non-safety separation. Type II.
RAB el. 18.5'n hallway. CEA MG sots
~re a potential miss)i ~ source; however,
conduit ls not In path of potential mlssSe.

Not on or(gtnsl list. Safety - non-safety
separation. Types I 4 II. RAB ol.

19.5'11

Sh. 10; 393

111 Sh. 10; 383

111 Sh. 7; 372
Sh. 8
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26034X-4(SB)

3{,"rgjfgggis$

'Sgff'~~'.:WIWM9k.",

42 I I 1I 37'4" I/S1W
g}C< %TIEa

201 SOD; 20181K;
20273D: 20282D, E;
20283D, E; 20284S,
E, G:20289H;
20286 L; 20340B, C;

V2418{NB).8264, 9286'38'-6, 34'-2
C2412{NB).8264, 928d'36'-4, 32'-6
P2414(SB).92d4. 928d f36'-3, 31'-8 I;
C2414(SB).9264. 9286'34'-2 . 30'I;
L2412(NB).92dh, 928d (33'-4, 2$ '-2 )

's
A

Ghren in the list as 26034X-4(MB).
Safety - non-safety separat{on. Type I.
RAB o).

19.6'11 Sh. 9, 16;
372 Sh. 9, 10—

26034X-4ISB) 20442L, M;
20487B, D;
20617M; 20744H;
216128; 21613C;
2162SP; 21626C,D;
21528C

P2316(NB).9263 '; C2518(NB).9263 ':
L2414(SB).9264"; L2316(MB).9264")
L2314(NB)" " TRAY RISER

2603 6V-3{MD) 'I2 (12) 39'-2 up
to oo{Nn9

I/S1W 20424H; 21004K C2412{NB).9266' 36'-10 );
C2414(SB).9266'34'-2 I;
C2316(NB).9266 l37'-d );
C2312(NB).9267 (36'-8 I;
C2310{NB).9267'35'-10 );
P2414(SB).9267'36'I;
C2318{SB).9267'34'-2 I

Safety - non-safety separation. Typos I

8L NI. RAS ol. 19.6'11 Sh. 7; 372
Sh. 9

27176-2(SB) 8 (2I 38'-10" I/61W 27176 C2412(NB).9266'36'.10 I;
C2414lSS).9266'34'-2 );
P2414(SB).9267'36'I

Not on or(gine( Nst. Safety - non.safety
~operation. Type I. AII trays oowrod.

411 Sh. 7; 372
Sh. 9

28051 W-2(S A)

28073P-4{6 A)

87 ll6)

48 l6)

39-9

33'-10,
36'-2"

I/51W 20136K; 20603W;
206 64E; 2152SS;
21628K

I/61W 2045SD: 206008;
20632G; 216139;
21694A; 21829A,
8: 28333

P2413(SA).9908» l29'-8");
V2418{NB).8287 l38'-6 );
P2412(NB).9287 I37'-8 I;
C2412(NB).9287 l36'-10 );
P2414(SB).9287 l36'I; C2414(SB).9287
l35'-2 I
C2412(NB).8265 l36'-4". 38'-6 )l
P2414(SS).$ 266 (36'.3, 37'-d f;
C2414(SB).926S (34'-2, 36'-6" I;
L2412(NB).9266'33'-4 . 35'-4 I

Safety - non-safety 4 redundant train
~operation. Types I 8 III. RAS ol. 1$

.6'afety

- non.safety 4 redundant train
~operation. Typo III. RAB ol.

18.S'11

SIL 19; 372
Sh.9

411 Sh. 8; 372
Sh. 9

28073 a-4{SA) 48 (6) 330 ~ 10
36'-2

I/61W 20186H; 20211 V,
W. Y; 20319M, a;
20448, C, D;
20461L, M; 20600L;
21801E, K

C2412(NB).826S l36'-4 . 38'-6'I;
P2414{SB).8265 (36'-3", 37'-6 I;
C2414(SB).8266 l34'-2, 36'-6 f;
L2412(NB).9265 (33'A, 36'-4 I

Safety - non-safety 4 redundant train
soparat(on. Typo III. RAB o(. 18.6'11 Sh. 9; 372

Sh. 9
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28073R-4(SA)

280735-4(SA)

48 )5) 34'-4, I/61W
35'-8

48 l6) 34'-4, I/S1W
38'-8

203188; 21189N,
U; 21265Z

2152QB, C. E

C2412(NB).8256 l36'-4 . 38'-5 I;
P2414(SB).8285 (35'-3, 37'-d );
C2414(SB).82dS (34'-2", 38'-5 );
L2412(NB).8255 (33', 36'')
C2412(NB).8285 (38'-4, 38'-d I;
P2414(SB).$ 255 l3S'-3, 07'-8 I;
C2414(SB].92d5 l34'-2", 38'-S I;
L2412(NB).9285'33'-4, 35'-4")

Safety - non-safety QL redundant train
~operation. Type III. RAB el.

18.5'afety

- non-safety 4 redundant train
aspera)/on; Type Ill. RAB eL

19.S'11

Sh.g; 372
Sh. 9

411 Sh. 8; 372
Sh. 9

28141H-2(MD) l13I 39'p to I/51W Not listed ln CCL

ceiling

C2318(NB).9270, 8273 (37'-d I;
C2312(NB).$ 270, 9273 (3d'-8 );
P2412(NB).9270. 9273'35' Il
C2310(NB).9270, 9273 (36'-10 I;
P2414(SB).9270 l36'I; C2318(SB).8270
l34'-2 I

Safety - non.safety 4 redundant train
separation. Types I 4 IV. RAB el. 19.5'11

Sh.7, 13;
372 Sh. 9

28148L-2(SA). 74 (8I 41'-2 - I/51W
33'-d

281470, U;
28148E. H

V2414(SB).9292 (36'-3 ); V2412
(SB).8292 l34'-2, 32'-8 );
V2418(SB).8294 l3S'-3" I

Not given in original I(st. Redundant
train separation. Remainder of conduit
>6'bove trays or ls below trays. Type
II. RAB el.

18.5'11 Sh. 19; 372
Sh. 10

2814$ Y-2(SA) 68 (2dl - 38'-1 I/61W 28148X; 28148A V2414(SB).9295. $ 292, 8283 (35'-3 I;
V2412 (SB).9296, 9292 l34'-2, 32'-d I;
V2418(SB).8298, 8294 l35'-3 I

Not given in original I(st. Redundant
train separation. Types I 4 III. ItABel.19.5'11 Sh. 18, 19;

372 Sh. 9

23284-2(SA) 23 (11I 52'-10 - K/1483'3S07D, E, P;
239310

P2221(NA).dd23 ISd'-2 I:
C2225(NA).dd23 )55'-4" I;
C2227(NA).dd23 )54'.8" II
C2229(NA).dd23 l53'-8 I;
C2221(NA).dd23'52'-10');
C2223(SA).dd23 l52'-10 );
L2221(NA).dd23 l52'); L2223(SA).dd23
(52')

Safety - non-safety separation. Types I QL

II. ItCB el. 45'eer stairs; no
Immediate missile hazard or high energy
pipes,

3dd
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c Q,'@4 @~(

204beJ-1{SA)

204bbJ.1 ISA)

gÃ4fj@L4I~IO,'.y;

(15) 8'-5 + 011 $ 204beJ L2301(SA).alee'S'-8 I;
L2405(MA).alee (7'-1 1 I;
P2401(NA).9170'13'-2 I;
C2401(NA).8170'12'-5 I;
V2401(SA).9170 l11'-8 I;
P2403(SA).8170 (10'-1 1 I;
P2405(SA).8170 (10'-2 I;
C2403 ISA).8170 IS'-5 IJ

L2407(MC).8170 (S'-8 ); L2401(NA).9170
(7'-11 );
L2302(SB).8110 (8'-8 I; L2402(NB).9110
l7'-11 I; C2404(SB).911D'9'-5 ~ 18');
P2402(NB).9110 (13'-2 );
C2402(NB).8110'12'-5 I;
V240b(SS).8110 (11'-8 I;
P2404{SB).$ 110 I10'-11 );
P240b{SB).9110 (10'-2 I;

Safety - non-safety 4 redundant tra{n
~eparadon. Types { e {{. RAS e{.

%.5'n

hsf)way; no rn) ss)le hazards.

381

204bb J-1(SA)

204bbM-1{SB)

204eeM-l(SB)

(15l S'-5 + 0/1S 204bbM

L240e(MB).a110 (8'-8 I;
L2408{MO).9) 10'7'-11 L
L2301(SA).alee'S'-8 I;
L2405(MA).81bb'7'-11 I;
P2401(KA).$ 170'13'-2 I;
C2401(NA).9170'12'-5 I:
V2401{SA).$170 (11'-8 I;
P2403(SA).9170 (10'-ll"I;
P2405(SA).8170 (10'-2 I;
C2403(SA).917D IS'-5 Ir
L2407(MC).9170 (8'-S.I; L2401 {NA).a17o
(7'-ll I;
C2404{SB).8118 (9'-5 - 1b'I;
L2302(SB].9) 10 (S'-8"I; L2402(NB).$ 110
l7'-l 1 I; P2402(NB).8110'13'-2 I;
C2402(NB).8110'12'-5 I;
v2408(sa).9110 (11'-8 I;
P2404{SB).9110 (10'-11 );
P2408(SB).8110 l10'-2 I;
C2404(SB).8110 (S'-5 );

Safety - non-safety 4 redundant tre{n
~epsration. Types { 4 {{. RAB e{.

%.5'n

ha{{way; no rn{ss{{e hazards.

391

2o4eeM-1{ss) L240b{MB).9110'8'-8"):
L2408(MD).9110'7'-11 I;
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~'CONOUtt NY"":::

25004N-4(MB)

25004V-4(MO)

81 {12)

91 )12)

8'-8 Up
To CeNng

7'-l l Up
To Ceiling

0/)8

0/19

N/A

N/A

..4@4%. P' "NEIGESf
L2302(SB).9107'S'-8 );
L2402(NB).8107'7'-l l 'I;
P2402(NB).9107 (13'-2 )I
C2402(NB).9107 (12'-5 );
V2408(SB).9107 ll1'-8 I;
P2404(SB).9107 l10'-l l I;
P2405(SB).9107 l10'-2 I;
C2404(SB).9107 (9'-5 I;
L2408(MB).9107'S'-8 I;
L2408(MO).9107'7'-l l I

L2302(SB).9107'S'-8 );
L2402(NB).9107'7'-l l");
P2402(NB).9107 I 1 3'-2 I;
C2402(NB).9107 l12'-5 );
V2408{SB).9107 (11'-8 I;
P2404(SB).9107 l10'-l l );
P2405(SB).9107 l10'-2 );
C2404{SB).9107 IS'-5 );
L2408(MB).9107'S'-8 I;
L2408(MO).9107'7'-l l )

Safety non safety 4 redUndant train
separation. Type II. RAB e(. A.S'n
hei(way; no rniselie hazards.

Safety - non-safety 4 redundant train
~eperetion. Type II. RAB el. %.5'n
hei{way; no rn{ssge hazards.

381

391

25028K-1.5(SA) I10l O'-8" Up
To Calling

0/19 Not listed in CCL L2301{SA).9103'9'-8 I;
L2405(MA).9103'S'-l l I;
P2401(NA).9103 l1 4'-2 I;
C2401(NA).9103 (13'-5 I;
V2401{SA).9103 (12'-8 I;
P2403(SA).9103 ll1-11);
P2405(SA).8103'l l'-2 );
C2403(SA).9103'l0'-5 ):
L2407{MC).8103'9'-8 );
L2401{NA).9103'S'-l l );

tNAMEl 391
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~p4j<~~~6Y Q

25073D-2{S 8)

25073D-2(SB)

j~p,.%48',.N'7

l17l 8'-8" +

I

P 4 +<74klk5'S iQ')
0/19 201 50D

@~g5LgJ5 j~)[ACggk~+p -' ~ .

L2301{SA).9103'b'.8 );
L2405(MA).$103'7'-11 I;
P2401(NA).9103 (13'-2 l;
C2401(NA).$ 103 l12'-5 l;
V2401{SA).9103 (11'-8 );
P2403{SA).9103 (10-1 1);
P2405(SA).9103 l10'-2 );
C2403(SA).9103 l9'.5 )I
L2407(MC).9103'b'-8 );
L2401(NA).9103'7'-1 1 I;
L2302{SB).9113'8'-8 );
L2402{NB).9113'7'-1 1 I;
P2402{NB).9113'13'-2 [;
C2402(NB).9113 (12'-5 l;
V240b(SB).91')3'11'-8 );
P2404(SB).9113'10'-11 I;
P2408(SB).$ 1')3'10'-2 ):
C2404(SB).9113 (9'-5 l;
L2408{MB).9113 [8'-8 );
L2408(MD).9113'7'-11)

Safety - non-safety 4 redundant train
separation. Type I. RAB eL N.5 in
hailway edlac«nt to MCC 2A2; no
a&a{is hazards. Conduit passes under

391

28082X-2(SB)

25082X-2{S8)

15 l20) 9'up To

Ceiling

0/18 20485T. U L2301(SA).$ 100'8'-8 [;
L2405(MA).9100'7'-11 I;
P2401{NA).9100'13' [I
C2401(NA).$ 100'12'-5 );
V2401{SA).$100 (11'-8 );
P2403{SA).9100 (10-11);
P2405(SA).9100 (10'-2 );
C2403(SA).9100 l9'-5 I;
L2407(MC).9100'8'-8 );
L2401{NA).9100'7'-11 "I;
L2302(SB).9111 '9'-8 );
L2402(NB).9111'8'-1 1 I;
P2402(NB).9111'l4'-2 I;
C2402INB).9111'13'.5 );
V2408{SB).9111 l12'-8 )l
P2404(SB).$ 111 (11'-11 );
P2408{SB).$ 111 (11'-2 );
C2404{SB).911 I l)0'-5 ):
L2408(MB).9111'9'-8 l;
L2408(MD).$111'8'-11 I:

Safety - non-safety 8 redundant train 391
separation. Types II bL III. RAB ei.

A.5'n

hei{way; no missile hazards.
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COht~,"a~
'8092E 1.5(SA)

.~-,54%'<Qbt10@~
!...,,,„~~fK

35 (12) 8'.8 Up
To Celkng

«

j$

0/18 218098

'l «-.O'SL%E81't)( VS.~'
L2301(SA).8104'S'-8 );
L2405(MA).9104'7'-11 I;
P2401(NA).9104 (13'-2 I;
C2401(NA).8104 I12'-5 );
V2401(SA).9104 (11'-8 I;
P2403(SAl.9104 l1 0-11);
P2405(SA).9104 (10'-2 I;
C2403(SA).8104 l9'-5");
L2407(MC).9104'8'-S I;
L2401(NA).9104'7'-11 );

Glwn (n list as 28092E-).S(SA). Safety
- non-safety separetfon. Types l 4 tl.
RAB el. %.5 ln he((way ed jeoent to MCC
2A2; no mlssQe hazards. Conduit
passes under trays

391

.'8134D.1.5lSA) 83 (12I 8'-8 Up
To CeNng

0/18 SP2-775 L L2301(SA).8104 IS'-8"); L240S(MA).9104
(7'-11 I; P2401(NA).9104 (13'-2 I;
C2401(NA).9104 (12'-5 );
V2401(SA).8104 (11'.8 I;
P2403(SA).9104 (10-11);
P2405(SA).9104 l10'-2" I;
C2403(SA).8104 (9'-5'I:
L2407(MC).9104'S'.8 I;
L2401(NA).8104'7'-1l "I:

Safety - non-safety separation. Types I 391
4 II. RAB el. %.5 In hat(way edleoent to
MCC 2A2; no m)sails hazards. Conduit
passes under trays.

30292A-l. SlSB)

202928-3(SB)

33 l9)

30 (10l

10'-11"

9'-5 to
8'8

0/20 20292 A

0/20 202928, C. E;
2030SH,J, K, L, N, P

P P2402(NB).9035 l13'-2 I;
C2402(NB).9035 (12'.5 lf
V240d(SB).9035 (11'-8 );
P2404(SB).9035 l10'-1 1 I;
C2404(SB).9035 l9'-5 );
L2405(MS).9035'S'-8 );
L2302(SB).9035'S'.8 ll
L2408(MO).9035'7'-ll I:
L2402(NB).9035'7'-11 I

C P2402(NB).9035 (13™2 I)
C2402(NB).9035 l12'-5 )

Safety ~ non-safety separation. Type l.
RAB e(. 4.5'n area outs(de S.D. Hest
Exoh. Room; no missile hazards.

390

Safety - non-safety separation. Type lll. 390
RAB el. %.5'n area outside Equip. Drain
Pump 2A room; no miss)( ~ hazards.
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20328-4{SB) 220 (10) 8'-8 0/20 20SOlC, D, G;
208030, V;
20854F, G

.. 'NKlNRSfjlAORNAY4.e'~ .o ..-:
P2402(NB).9035 (13'-2 I;
C2402(NB].903S (12'-5 l;
V2408(SB).9035 (11'-8 I;
P2404(SB).9035 (10'-11 )l
C2404(SB).9035 l9'-S );
L2408(MB).9035'8'-8 I;
L2302(SB).8035'8'-8 );
L2408(MD).9035'7'-'I 1 l;
L2402(NB).9035'7'-1 1 l

Safety - non-safety separation. Typos I

3r IV. RAB el. W.5'n oru outside S.D.
Heat Exch. Room; no missile hazards.

28070Y-4(S B) (10l 15'-8 + 0/19 AII sparo cables C2402(NB).9173 I I 8'-3 );
C2402(SB).9173 (15'-5 I;
L2402(NB).9173 (13'-9 );L2302(SB).9'173
l14'-7 I

Safety - non-safety soporation. Typos II

SL III. RAB o{. W.5'utside Borh Ackf
Preconc. Ritors; no miss{i~ hazards.

391

21204-2(SB)

21 207-2{9 8)

24 l3) 18'-3 - 8'/20 21525R
8

23 l3) 18'-8 - S'/20 20218C; 202$ 3L:
8 20294B, C; 21525Q

L P2402(NB).903S (13'-2 I;
C2402(NB).9035 l12'-5 );
V2408(SB).9035 (11'-8 );
P2404(SB).8035 (10'-11 );
C2404(SB).9035 (S'-5 I;
L240d(MB).9035'6'-S );
L2302(SB).S035'S'.8 );
L2408(MD).$035'7'-11 l;
L2402(NB).$03S'7'-11 I

L P2402(NB).9035 l13'-2 );
C2402(NB).9035 (12'-5 );
V2408(SB).903S (11'-8 );
P2404(SB).9035 l10'-1 1 I;
C2404(SB).9035 (9'-5 I;
L2408(MB).803S'8'-8 );
L2302(SB).9035 lS'.8 );
L2408(MD).9035'7'-11 );
L2402(NB).$035'7'-11 l

Safety - non-safety separation. Typo I.
RAB el. 4.5'n oroo outside S.D. Host
Exch, Room; no miss)is hazards.

Safety - non-safety eeparethn. Typo I.
RAB ol. 4.5'n area outskfe S.D. Hut
Exch. Room; no m)ssiie hazards.

21553-4(SB) 433 (4) 11'-8 OI20 20833A P P2402(NS).9035 l13'-2 );
C2402(NB).9035 (12'-5 );
V2408(SB).9035 l11'-8 I;
P2404(SB).$ 036 (10'-11 );
C2404(SB).903S (9'-5 I;
L2408(MB).9035'8'-8 I;
L2302(SB).$ 035'S'-8 I;
L2408(MD).$035'7'-11 I;
L2402(NB).803S'7'-11 )

Safety - non-safety soporathn. Type I.
RAB o(. 4.5'n aru outskfo S.D. Heat
Exch. Room; no m{ssHe hazen(a.
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21 829-4(SB) 51 I15) 15' 8'-8 OI20 20744H: 208318
~ 'kSLAESfRACSHXV'5:>i.t»

L P2402(NB).903S (13' );
C2402(NB).$ 035 (12'-S );
V2408(SB),9035 (11'-8 );
P2404(SB).$ 035 (10'-11 );
C2404(SB).9035 (8'-5 );
L2408(MB).9035'8'8 );
L2302(S B).9035 '8'-8");
L2408(MD).9035'7'-11 );
L2402(NB).9035'7'-11 )

Safety non safety eepafat(on. Types I, 390
II. II 4 IV. RAB el. A.S'n area outside
S.O. Heat Exch. Room; no missile
hatarda.

26093C.4(SB) 37 (3) 11'-8 0/20 20830A P ~ P2402(NB).9035 I13'-2 I;
C2402(NB).$ 035 (12'-S );
V2408(SB).9035 (11'-8 );
P2404(SB).9035 (10'-11 );
C2404(S B).9035 (9'-5 );
L2408(MB).$035'8'-8 );
L2302(SB).9035'8'-8 );
L2408(MO).$035'l'-11 )I
L2402(NB).9035~ (7'-1 1 I

Safety - non.safety separation. Type I. 390
RAB el. 4.5'n area outside S.D. Heat
Exch. Room; no miaepe hazards.

NOTES:
1. Trays with covers installed are indioated by '.
2. Neareat raceways Include sg rscawsye within 3 ft. horizontal

end S ft. Vertical of the conduit.
3. Cable voltage types: P ~ Power, C a Control, L ~ Low Level SigneL

REFERENCE DRAWINGS:
1. 2988 G-388; Reactor Containment Sdp. - Cond Trays and Grdg Pfen - EI. 45': Rev. 014.
2. 2$ $8.G-372 SH. 10; Reeotor Aux. Sdg 8 1$ .5 Cable Tray Support Sh. 10: Rev. 04.
3. 2898-G-372 SH. 11; Reaotor Aux. Sdg 8 43'4 Cable Trey Support Sh. 11: Rev. 05.
4. 2988-0-372 SH. 8; Reactor Aux. Bldg El 74.0 Ceb(e Tray Support Sh. 14; Rev. 07.
5. 2888-G-374 SH. 1; Reactor Aux. 8Mg Penetredon Ares Conduit Trays end Groundinp Sh. 1; Rev. 09.
b. 2998-G-390; Reactor Aux. Sdg El. %.50'onduit, Trays and Grounding, Sh. 1; Rev. 18.
7. 2$ $ 8-G-3$ 1; Re'actor Aux. Bldg El. %.50'onduit, Trays and Grounding, Sh. 2: Rev. 17.
8. 2888-G-383; Reactor Aux. Ndg EI. 1$ .8 Conduit, Trays snd Grounding, Sh. 2; Rev. 14.
9. 2898-G-411 SH. 3; RAB 8 18.5 Condu(t Layout; Rev. 04.
10. 2888%-411 SH. 4; RAB 8 1$ .5 Conduit Layout; Rev. 04.
11. 2888-G-411 SH. 7; RAB EI 1$ .5 Conduit Layout Sh. 7; Rev. 07.
12. 2898-G.411 SH. 9; RAB El. 1$ .S'onduit Layout; Rev. 05.
13. 2998-G-411 SH. 10; RAB El 19.5'onduit Layout; Rev. 04.
r 4 'rpgS.G-411 SH. 13: RAB El 19.5'onduit Layout Sh. I3; Rav. 03.
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2998-G-411 SH. 18: RAB 8 1$ .S'onduit Layout Sh. 18; Rev. 02.
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2998-G-411 SH. 18; RAB Ei 19.5'onduit Layout Sh. 19; Rev. 04.
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—. -* 2998.G-411 SH. 29; Resotor AuxlNary BuQdlng 8. 43.0'onduit Layout Sh. 29; Rev. 0$ .
2998-G.411 SH. 30; RAB Ei 43.00 Conduit Layout: Rev. 07.
2998 G-411 SH. 35; RAB 8 43.00 Conduit Layout; Rev. 0$ .
2998-G-411 SH. 37; Reeotor AuxiliaryBuilding Ei. 43.0'onduit Layout Sh. 37; Rev. 08.
29M.G-411 Sk. 38; Reactor AuxlUery Buikfing 8. 43.0'onduit Layout Sh. 38; Rev. 07.
2998.G.411 SH. 39; RAB El. 43.00 Conduit Layout; Rev. 08.
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