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I I I I T I I I I Y O N T I I I I 4 1 1 4 ] 1 | | I T I Y O | I T I Y O I I I I | I T I Y I I I T I I I || L4 1 1 1 | L1 || ||
_Jo10¥z-68-019¢3/p-¢ L9 TABLE 1 n
] SEEL'?EBLE 1 9-5 TEMP ELEMENT LOG TEMP ELEMENT LOG |TEMP ELEMENT LOG -
_ T (:1:5 CRD_ROD 3-TE-85-7-001 | AB57001 | 3-TE-85-7-063 | AB57063 | 3-TE-85-7-125 | AB57125 | |__

| 85-46 POWER SWITCH 3-TE-85-7-002 | AB57002| 3-TE-85-7-064 | AB57064 | 3-TE-85-7-126 | A857126
— 9-5 [ (3-730E321-6) 3-TE-85-7-003 | A857003 | 3-TE-85-7-065 | A857065 | 3-TE-85-7-127 | A857127 | |—
_ 7N N 4 _ —A] 3-TE-85-7-004 | AB57004 | 3-TE-85-7-066 | A857066 | 3-TE-85-7-128 [ ABs7128|| o
857 B 1 I 3-TE-85-7-005 | A857005| 3-TE-85-7-067 | A857067 | 3-TE-85-7-129 | A857129
— ~ 9-5 9-5 3-TE-85-7-006 | AB57006| 3-TE-85-7-068 | AB57068 | 3-TE-85-7-130 | A857130| |—
_ | CRD NOTCH 3-TE-85-7-007 | A857007 | 3-TE-85-7-069 | AB57069 | 3-TE-85-7-131 | A857131 | |_
Qj— 35-47 OVERRIDE SW B548 ————— | 3-TE-85-7-008 | A857008 | 3-TE-85-7-070 | A857070| 3-TE-85-7-132 | A857132
] | Y (3-730E321-11, CRD CONTROL SW &—@ 3-TE-85-7-009 | A857009 | 3-TE-85-7-071 | A857071 | 3-TE-85-7-133 | A857133 | |—
_ R J 12,14) (3-730E321-11) | 3-TE-85-7-010 | AB57010| 3-TE-85-7-072 | AB57072| 3-TE-85-7-134 | A857134 | |
I TR-85-7A-1 THRU -50 L 1T———- I‘E 3-TE-85-7-011 | A857011| 3-TE-85-7-073 | A857073 | 3-TE-85-7-135 | A857135
— IYP FOR ONE 3-TE-85-7-012 | A857012| 3-TE-85-7-074 | A857074 | 3-TE-85-7-136 | A857136 | |—
_ | CONTROL ROD CRD HYDRAUL IC | 3-TE-85-7-013 | A857013 | 3-TE-85-7-075 | A857075 | 3-TE-85-7-137 | A857137 | |
47 STABILIZER SOLENOID | 3-TE-85-7-014 | AB57014 | 3-TE-85-7-076 | AB57076 | 3-TE-85-7-138 | A857138
— = — VALVES I 9-5 3-TE-85-7-015 | A857015| 3-TE-85-7-077 | A857077 | 3-TE-85-7-139 | A857139 | |—
_ R3-7A 3730632114 L ——4 _@_'gfgsgggzﬁl{gcr 3-TE-85-7-016 | A857016| 3-TE-85-7-078 | AB57078| 3-TE-85-7-140 | A857140| |
TYP OF 4 (1-185) | 85-40 3-TE-85-7-017 | A857017 | 3-TE-85-7-079 | A857079 | 3-TE-85-7-141 | A857141
— RECORDERS I (1-185) 3-TE-85-7-018 | A857018| 3-TE-85-7-080 | A857080 | 3-TE-85-7-142 | A857142| |—
— SEE NOTE 1 IEEISQ%TE‘OR 3-TE-85-7-019 | A857019| 3-TE-85-7-081 | AB57081 | 3-TE-85-7-143 | A857143 B
| 3-TE-85-7-020 | A857020| 3-TE-85-7-082 | A857082| 3-TE-85-7-144 | A857144
— | | —— 3-TE-85-7-021 | A857021 | 3-TE-85-7-083 | A857083 | 3-TE-85-7-145 | A857145| |—
| | | —— EXHAUST WATER HEADER 3-TE-85-7-022 | A857022| 3-TE-85-7-084 | A857084 | 3-TE-85-7-146 | A857146| |
= et 3-47E610-85-1,G9 > 3-TE-85-7-023 | A857023| 3-TE-85-7-085 | AB57085| 3-TE-85-7-147 | A857147
— ' ' ——— 3-TE-85-7-024 | A857024 | 3-TE-85-7-086 | AB57086 | 3-TE-85-7-148 | A857148 | |—
| I | SEE NOTE 1  cmmmmmmp 3-TE-85-7-025 | AB57025| 3-TE-85-7-087 | AB57087 | 3-TE-85-7-149 | A857149 | |_
SEE NOTE 1 I 3-TE-85-7-026 | A857026 | 3-TE-85-7-088 | A857088 | 3-TE-85-7-150 | A857150
— I I 3-TE-85-7-027 | AB57027 | 3-TE-85-7-089 | A857089 | 3-TE-85-7-151 | A857151 | F—
_ I_ = | 3-TE-85-7-028 | A857028| 3-TE-85-7-090 | AB57090| 3-TE-85-7-152 | A857152| |
| | I 3-TE-85-7-029 | A857029 | 3-TE-85-7-091 | A857091 | 3-TE-85-7-153 | A857153
— | | | | TYPICAL FOR 3-TE-85-7-030 | A857030| 3-TE-85-7-092 | A857092 | 3-TE-85-7-154 | A857154 | |—
— | | : : 185 UNITS 3-TE-85-7-031 | A857031| 3-TE-85-7-093 | A857093 | 3-TE-85-7-155 | A857155| |
| SEE NOTES | | I I 3-TE-85-7-032 | A857032| 3-TE-85-7-094 | AB57094 | 3-TE-85-7-156 | A857156
- _ &7 —=/7s o _ L__ [ SEE NOTE =™ DRIVE WATER HEADER | 3-TE-85-7-033 | A857033| 3-TE-85-7-095 | A857095| 3-TE-85-7-157 | A857157 | |—
_ = 85-41A - - — . "_3 +7E610-85-1 He 3-TE-85-7-034 | AB57034| 3-TE-85-7-096 | ABS7096 | 3-TE-85-7-158 | ABS57158| |
791E517-2  |——4 (1-185) | ) LAt < "_<‘ —85-1, 3-TE-85-7-035 | AB57035| 3-TE-85-7-097 | AB57097 | 3-TE-85-7-159 | A857159
— o — | | —SEE NOTE 1 e 3-TE-85-7-036 | A857036| 3-TE-85-7-098 | AB57098| 3-TE-85-7-160 | A857160| |—
_ CRD HYDRAULIC SYSTEM I — 3-TE-85-7-037 | A857037 | 3-TE-85-7-099 | A857099 | 3-TE-85-7-161 | A857161 | |
| SEE NOTES Jd 4 Fov =~ 3-TE-85-7-038 | A857038| 3-TE-85-7-100 | A857100| 3-TE-85-7-162 | A857162
— *_‘jl___ — 85-40C 85-40A 3-TE-85-7-039 | A857039| 3-TE-85-7-101 | AB57101 | 3-TE-85-7-163 | A857163 | |—
] <(3-47E610-85-5,D5 (1-185) (1-185) 3-TE-85-7-040 | A857040| 3-TE-85-7-102 | AB57102| 3-TE-85-7-164 | A857164 | | _
| | DRy NATER TYEICAL EOR 3-TE-85-7-041 | AB57041 | 3-TE-85-7-103 | A857103 | 3-TE-85-7-165 | AB57165
— 25-32 o5 I S m— ( ) | 3-TE-85-7-042 | AB57042| 3-TE-85-7-104 | AB57104 | 3-TE-85-7-166 | A857166 | —
_ 9-15 - - T e  COOLING WATER 3-TE-85-7-043 | A857043 | 3-TE-85-7-105 | A857105 | 3-TE-85-7-167 | A857167 | |
HS L — >8<55-36B__T__@6A | =  HEADER 3-TE-85-7-044 | AB57044 | 3-TE-85-7-106 | AB57106 | 3-TE-85-7-168 | AB57168
— 85-37AA | HIGH POINT ‘-[/"I-DQ— ——<3—47E610-85-1.K8 3-TE-85-7-045 | A857045| 3-TE-85-7-107 | A857107 | 3-TE-85-7-169 | A857169 | I—
_ SEE NOTES 1 & 7 VENT VALVE — 3-TE-85-7-046 | A857046| 3-TE-85-7-108 | A857108 | 3-TE-85-7-170| A857170| |
SCRAM DISCHARGE | | SCRAM DISCHARGE
VOLUME ISOLATION VOLUME ISOLATION (WITHDRAW) e — 3-TE-85-7-047 | A857047 | 3-TE-85-7-109 | AB57109| 3-TE-85-7-171 | A857171
— VALVE | | | VALVE CONTROL ROD DRIVE 3-TE-85-7-048 | AB57048 | 3-TE-85-7-110 | A857110| 3-TE-85-7-172 | A857172| |—
_ 9-17 [3-730E915-13}-——4—4+——— L—— 3-45w699-1 (1-185) (TYPICAL OF 185) SEE NOTE 1 3-TE-85-7-049 | AB57049 | 3-TE-85-7-111 | ABS7111 [ 3-TE-85-7-173 [ A857173| |y
@_ s ) FSV ATWS ECCS DIV I ]' 3-TE-85-7-050 | AB57050| 3-TE-85-7-112 | A857112| 3-TE-85-7-174 | A857174
1 . SErS - 85-36 3-TE-85-7-051 | AB57051 | 3-TE-85-7-113 | A857113 | 3-TE-85-7-175| A857175| |—
-37BA T | - . > S<ln
_ & | AN | S AUTO-INITIATION C - > 3-TE-85-7-052 | A857052| 3-TE-85-7-114 | A857114 | 3-TE-85-7-176 | A857176 | |
| (ESv = | H r——————-— —3-47E610-3-2, D6 HIGH POINT ¥ (1-185) /7oy 3-TE-85-7-053 | A857053| 3-TE-85-7-115 | AB57115| 3-TE-85-7-177 | A857177
— TO SCRAM VOLUME 85-378 . [~ | (INSERT) SCRAM OUTLET 85<39A 3-TE-85-7-054 | AB57054 | 3-TE-85-7-116 | A857116 | 3-TE-85-7-178 | A857178| |—
a DRAIN FCV'S I s 1 | I 2”8-%5‘1:?1%\1/051 (DNQ/ER%ATER VALVE )’ 3-TE-85-7-055 | A857055| 3-TE-85-7-117 | A857117 | 3-TE-85-7-179 | A857179| |
-47E610-85-5.14 | A '_”“"VENT 7 He- I 9-5 7 IRI__. TO SCRAM DISCHARGE 3-TE-85-7-056 | AB57056 | 3-TE-85-7-118 | A857118| 3-TE-85-7-180 | A857180
— : 7 H# . | VENT F————=3-47E610-3-2, G5 ATWS MANUAL PR M AR Y MENT §s SCRAM INLET INSTRUMENT VOLUME 3-TE-85-7-057 | A857057 | 3-TE-85-7-119 | AB57119| 3-TE-85-7-181 | A857181 | f—
— | H ‘A | | INITIATION IRI——' ¥ 347E610-85-5.A11 > 3-TE-85-7-058 | A857058 | 3-TE-85-7-120 | A857120| 3-TE-85-7-182 | A857182| |
[~ 0 | HS-68-1198B ) B ' 3-TE-85-7-059 | AB57059| 3-TE-85-7-121 | A857121| 3-TE-85-7-183 | A857183
| | <+ | 7 7%
— | | N | r——————- —4—————- 3-45E763-20 REACTOR PROTECTION HEISGII-TEOR 3-TE-85-7-060 | AB57060| 3-TE-85-7-122 | AB57122| 3-TE-85-7-184 | A857184 | |—
— | » » | i | 1 | SYSTEM 4 3-TE-85-7-061 | A857061 | 3-TE-85-7-123 | A857123 | 3-TE-85-7-185 | A857185( | _
3 B P r———————————- —II 10 FSV-85-737 3-730E915-13 | — —¢ 3-TE-85-7-062 | A857062| 3-TE-85-7-124 | A857124
B N | I INITIATION | ——————— — 3-47E610-85-5 > SEE NOTE 1 LOOP SEAL B
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- o R = ] Jry— v -
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GENERAL NOTE :

THE CONTROL ROD DRIVE (CRD) SYSTEM IS D
WITH POSITIVE REACTIVITY CONTROL WHILE

ESIGNED TO PROVIDE THE REACTOR
MAINTAINING A CONSTANT QUANTITY

OF CONDENSATE TO THE REACTOR VESSEL IN THE FORM OF DRIVE SEAL LEAKAGE

DRIVE COOLING, AND FLOW TO THE REACTOR VIA RWCU RETURN LINE.

THE

PUMP SUCTION IS FROM THE CONDENSATE STORAGE SYSTEM AND IS RAISED TO A
PRESSURE ABOVE THE REACTOR OPERATING PRESSURE BY THE DRIVE WATER PUMPS.
THE PRESSURE IS THEN REDUCED TO THE THREE PRESSURES NEEDED FOR DRIVING,
CHARGING AND COOLING.

NOTES:

1.

HYDRAULIC CONTROL UNIT (HCU) DEVICES AND CONTROL ROD DRIVE UNIT (CRDU)
DEVICES ARE SHOWN FOR A SINGLE UNIT AND ARE TYPICAL OF 185 SUCH UNITS. THE
DRIVES ARE NUMBERED IN ACCORDANCE WITH TABLE 3 ON 1-730E321-4. UNIDS OF ALL
COMPONENTS AFFILIATED WITH A PARTICULAR DRIVE WILL HAVE A SUFFIX THE SAME AS
THE DRIVE COORDINATE. FOR EXAMPLE, THE UNID FOR FLOW CONTROL VALVE 39B
ASSOCIATED WITH DRIVE 2-43 WOULD BE 1-FCV-85-39B/243, AND FOR CYLINDER 718
WOULD BE 1-CYL-85-718/243

. UNITS 1 AND 2 SHARE THE SPARE DRIVE WATER PUMP (1B) WHILE UNIT 3

HAS ITS OWN SPARE. EACH PUMP IS CAPABLE OF SUPPLYING 100 GPM AT
1500 PSIG

3. THE CRD HYDRAULIC SYSTEM PROVIDES CRD OPERATING FLUID, CRD COOLANT,

L.
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ACCUMULATOR CHARGING AND EXHAUST WATER TO THE REACTOR.

. THREE STAGES OF WATER PRESSURE ARE DERIVED BY TWO SEPARATE

REGULATING SYSTEMS. THE SCRAM ACCUMULATOR CHARGING WATER IS

AUTOMATICALLY REGULATED TO 1400 PSIG. THE FLOW CONTROL SYSTEM USING
FCV-85-11A OR B AND FE-85-11 MAINTAINS APPROXIMATELY 65 GPM TO THE SYSTEM
CRD DRIVE WATER IS MAINTAINED AT REACTOR PRESSURE. (Pr) + 250 TO 270 PSIG
BY CONTROLLING PCV-85-23 AND THE AUTOMATIC CLOSING OF FCV-85-20A

OR 21A DURING ROD MOVEMENT. THE COOLING WATER HEADER PRESSURE IS
APPROXIMATELY Pr + 20 PSIG, SIXTY-FIVE GALLONS PER MINUTE (65 GPM)

BkOX$ ég;g THE REACTOR WHETHER OR NOT THE CONTROL RODS ARE MOVING

. EACH CRD IS EQUIPPED WITH A SEPARATE SCRAM ACCUMULATOR WHICH IS CHARGED WITH

NITROGEN. ACCUMULATOR CHARGE PRESSURES ARE MONITORED BY LOCAL PRESSURE GAUGES
PI-85-34/219 THRU 5843 AND PS-85-34/219 THRU 5843 WHICH ALARM ON LOW PRESSURE.
ACCUMULATOR PISTON INTEGRITY IS ALARMED WITH THE USE OF LS-85-34/219

THRU 5843.

. CRD POSITIONING IS ACCOMPLISHED BY ELECTRICAL CONTROL OF THE INSERT VALVES

FCV-85-40A/219 THRU 5843 AND FCV-85-40D/219 THRU 5843 OR THE WITHDRAWAL
VALVES FCV-85-40B/219 THRU 5843 AND FCV-85-40C/219 THRU 5843

. EACH CONTROL ROD, AS IT TRAVELS UP (INSERT) OR DOWN (WITHDRAW) PASSES A

NUMBER OF SWITCHES. THE TOP TWO POSITION SWITCHES ZS-85-41A/219 THRU 5843
AND 7S-85-41B/219 THRU 5843 ARE CALLED "OVER TRAVEL". THE BOTTOM_TWO
POSITION SWITCHES ARE "WITHDRAW BACKSEAT", ZS-85-42/219 THRU 5843 AND
"WITHDRAW DISCONNECT", ZS-85-43/219 THRU 5843. THERE ARE 48 SWITCHES BETWEEN

THESE L IMITS 75-85-44/219 THRU_5843 (-1 THRU -48). THEY ARE DIVIDED INTO
TWO SETS, THE ODD NUMBERED SWITCHES ARE THE "ROD DRIFTING SWITCHES" AND THE

EVEN NUMBERED SWITCHES ARE THE "LOCKED POSITION SWITCHES".

THE ABOVE SWITCHES ARE ACTUATED BY A MAGNET IN THE POSITION PROBE. THE ROD
POSITION IS DISPLAYED IN THE MAIN CONTROL ROOM ON REACTOR PANEL 9-5.
INSTRUMENTATION ASSOCIATED WITH BACKUP CONTROLS IS LOCATED AS

SHOWN ON THE DIAGRAM. IF A LOCATION IS NOT SHOWN, THE DEVICES WILL

BE LOCATED ON THE APPROPRIATE 4160V AC BOARD, 480V AC BOARD OR

250V DC BOARD. (REF GE DESIGN SPEC 22A1470)

UNIDS ON DRAWING ARE FOR REFERENCE ONLY AND ARE ABBREVIATED AS SHOWN
IN THE EXAMPLE TO MEET SPACE CONSTRAINTS. REFER TO MEL FOR COMPLETE
UNIDS. ALL UNIDS ARE IN UNIT 1 UNLESS OTHERWISE NOTED. LEADING ZEROS
SHOWN IN MEL AS PART OF THE UNID ARE NOT DEPICTED. FOR ADDITIONAL
GUIDANCE REFER TO NEDP-4.

EXAMPLE: MEL UNID DRAWING UNID
BFN-1-STN-085-0707 STN-85-707
BFN-1-ZI-085-008A Z1-85-8A

PARTIAL LOGIC FOR CONTROL ROD DRIVE SYSTEM IS SHOWN ON THE

MECHANICAL LOGIC DIAGRAM LISTED IN REFERENCE DRAWINGS.

REFERENCE DRAWINGS:

MEL
0-47W600-224&-224A. .
0-47E610-2-2
-47E610-24-1D....... CONTROL

.................. CRD INSTRUMENT TABULATION

.RPS-CRD CONTROL AIR PRESSURE PANELS

......... CONTROL DIAGRAM-CONDENSATE

DIAGRAM-RAW COOL ING WATER
DIAGRAM-RECIRCULATION SYSTEM

DIAGRAM-RWCU SYSTEM

DIAGRAM-CRD HYD

DIAGRAM-CRD HYD

610-85-4........ CONTROL DIAGRAM-CRD HYD

........... FLOW DIAGRAM-GENERAL PLANT SYSTEMS

2. i MECHANICAL SYMBOLS & FLOW DIAGRAM DRAWING INDEX
...FLOW DIAGRAM-CONTROL AIR

3-4........... 4160V _UNIT AUX POWER SCHEMATIC DIAGRAM

........... 480V SHUTDOWN AUX POWER

. .MECHANICAL LOGIC DIAGRAM CONTROL ROD DRIVE SYSTEM
.. .MECHANICAL LOGIC DIAGRAM REACTOR PROTECTION SYSTEM
........ MECHANICAL CONTROL DIAGRAM SAMPLING & WATER QUALITY SYSTEM

........ CONTROL

GE DRAWINGS:

1-730E321-14.........
1-791E201-2,-3

REACTOR MANUAL CONTROL SYSTEM
....... CRD HYD INSTR SYSTEM

SYMBOL :

[ >—#—conTRoL AIR

1-45E779-8,F3

RWCU SYSTEM

1-47E610-69-1,H7 >

COMPANION DRAWINGS:

2-47E610-85-1

1-47E1610-85-2
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