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4.0 PURPOSE 

The purpose of this document is to record the technical evaluation of the 
Operational Safety Requirements described in the Plutonium Finishing Plant (PFP) 
Operational Safety Requirements, WHC-SD-CP-OSR-OI 0, Rev. 0-1, Section 3.1 .I, 
"criticality Prevention System." This document also defines the Safety Envelope (SE) 
for the liquid detection interlock system in the Process Vacuum System. The SE is 
derived from information in the Plutonium Finishing Plant Final Safety Analysis Report 
(PFP FSAR), WHC-SD-CP-SAR-021, Rev 0-H, and the Criticality Safety Analysis 
Report (CSAR) for the 26-inch Hg Vacuum System, WHC-SD-SQA-CSA-20159, Rev 0- 
A. This document, with its appendices, provides the following: 

1. The system functional requirements for determining system operability 
(Section 3). 

Evaluations of equipment to determine the safety envelope boundary for 
the system (Section 4 list of SE boundary drawings). 

A list of the safety envelope equipment (Appendix B). 

Functional requirements for the individual safety envelope equipment, 
including appropriate set points and process parameters (Section 4). 

A list of the operational and surveillance procedures necessary to operate 
and maintain the system equipment within the safety envelope (Sections 5 
and 6 and Appendix A). 

2. 

3. 

4. 

5. 

2.0 BACKGROUND 

The 26-inch process vacuum system provides high capacity vacuum service to 
the PFP for vacuum transfer of liquids and other high vacuum requirements. The 
system has two vacuum pumps, operated one at a time. High Efficiency Particulate Air 
(HEPA) filters are located upstream of the pumps. Because this system is used to 
transfer liquids, there is a potential for liquid intrusion into the HEPA filters. If this were 
to occur, a criticality event could occur in the filters due to the unfavorable geometry of 
the filters, and the presence of fissile material and moderator. The remainder of the 
system upstream of the HEPA filters has been designed with favorable geometry to 
preclude criticality events. 

HNF-PRO-334, " Criticality Safety: General Requirements," requires that two 
contingencies be provided to prevent the occurrence of an accidental Criticality. In the 
26-inch process vacuum system, these two contingencies take the form of an 
engineered barrier and administrative controls governing the use of the vacuum system 
for transfers. 
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The engineered barrier preventing liquid intrusion into the 26-inch vacuum HEPA 
filters is the liquid detection interlock system in each of the two headers upstream of the 
demisters. The 26-inch vacuum header liquid detection interlock system is designed to 
detect the intrusion of liquid in the vacuum headers upstream of demisters #6 and #7, 
which are upstream of the HEPA filters. Upon detection of liquid, the system isolates 
flow to the filters by closing redundant valves (two in series) located between the 
demisters and HEPA filters and shutting down the vacuum pumps. Because it has a 
criticality prevention function, i.e., provides one of the two contingencies required to 
prevent the possibility of criticality in the HEPA filters, the 26-inch vacuum header liquid 
detection interlock system is included in the safety envelope. The process vacuum 
system itself is non-safety class, and is not included in the safety envelope. 

accidental criticality in the 26-inch vacuum system HEPA filters. Operating procedures 
require operators to monitor vacuum transfers for liquid intrusion into branch vacuum 
lines and isolate the system upon detection of liquid in these lines. Detection of liquid 
intrusion into the vacuum system is monitored by visual inspection of vacuum traps, 
monitoring weight factor changes in sending and receiving locations, and monitoring 
liquid level limits in sending and receiving locations. Operating procedures governing 
vacuum transfers are summarized in Section 5.1 of this document. 

Administrative and procedural controls provides the other contingency preventing 

3.0 SYSTEM FUNCTIONAL REQUIREMENTS 

The function of the process vacuum liquid detection interlock systems is to 
prevent criticality events by precluding the intrusion of PFP process liquids into the 
HEPAfilters during operation of the vacuum system. This is accomplished in the 
vacuum headers by detection of liquids upstream of demisters #6 and #7, isolation of 
the filters from the upstream vacuum lines, and shutting down the operating process 
vacuum pump. 

3.1 SAFETY ENVELOPE (SE) REQUIREMENTS AND SYSTEM OPERATION, 
DEMISTERS 6 & 7 

CPS-Z-16580141 requires that "Safety features, alarms, and interlocks designed 
to prevent liquid uptake or mitigate the effects of liquid addition shall be operable 
whenever the 26-inch vacuum system is in use." The vacuum header liquid detection 
interlock system is one of the primary features for preventing liquid uptake and must be 
operable. Operating procedure 20-060-602 verifies the operability of the 26-inch 
vacuum system liquid detection interlock system prior to use and daily while the 26" 
vacuum system is operating. Procedure ZSE-23B-001 performs a semi-annual 
functional test of the vacuum header liquid detection interlock system. 

the operability of two liquid detection circuits; one for each vacuum header. The two 
Operabilify of fhe vacuum header liquid detection interlock system depends on 
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circuits are not redundant. Each one monitors a different vacuum header. Therefore, 
both detector circuits must be operable for the liquid detection interlock system to be 
operable. 

two isolation valves in the vacuum header between the demisters and HEPA filters. 
However, with the exception of the leak detection circuits, a deenergized state results in 
performance of the isolation and shutdown functions. This, in conjunction with the 
administrative controls providing the second contingency for criticality prevention, 
satisfies the safety class redundancy requirements for this system. 

321 control room in the 234-52 Building. 
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The vacuum header isolationkhutdown system is not redundant, except for the 

The process vacuum liquid detection supervisory panel is located in the room 

4.0 SAFETY ENVELOPE EQUIPMENT 

The liquid detection interlock system components necessary to prevent liquid 
intrusion into the 26-inch Vacuum System HEPA filters includes 26-inch Vacuum Liquid 
Detection Interlock System. 

4.4 VACUUM LIQUID DETECTION INTERLOCK SYSTEMS (SAFETY CLASS) 
EQUIPMENT 

4.4.4 26-inch Vacuum Header Liquid Detection Interlock System 

The following equipment is required to detect and alarm the presence of 
liquid in the vacuum header upstream of demisters #6 or #7, isolate the vacuum 
lines upstream of the HEPAfilter, and shut down the operating vacuum pump. 

Note: the system for the vacuum header upstream of demister #7 contains 
the same components as the system upstream of demister #6. 

a) Conductivity Probe CE-1 LD-23B, demister #6 header, 
[CE-2LD-23B, demister # 7 header] detects presence of liquid and 
conducts a signal from probe to induction relay. 

Induction Relay CR-ILDI-23B [CR-2LD1-238] opens and closes 
the necessary contacts to activate the vacuum line, vacuum pump, 
and annunciator relays. 

Relay CR-1 K1-238 [CR-2K1-238] activates the solenoid valve and 
annunciator circuit. 

b) 

c) 
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d) Solenoid Valve EV-PVLDL-1 [EV-PVLDL-21 vents air from the 
butterfly isolation valves. Note: each solenoid valve vents air from 
both butterfly valves. 

Butterfly Valves CV-PVLDL-1 and CV-PVLDL-2 isolate vacuum line 
upstream of HEPA filters. Valves are in series and either butterfly 
valve will isolate the HEPA filters. 

e) 

9 

g) 

Relay CR-1 K3-238 [CR-2K3-23B] removes power from the vacuum 
pumps' motor controllers. 

Motor Controllers MC-VPPI-238 and MC-VPP2-23B open and 
close power circuits for vacuum pumps PWP-1 and PWP-2 
motors respectively. 

h) 

4.1.2 26-inch Vacuum Liquid Detection Interlock System Testing and 
Trouble Alarms 

Annunciator CA-1 LDA-23B [CA-2LDC-23B] alarms liquid intrusion 
into vacuum lines upstream of demister #6 [#7]. 

The following equipment is required to test the 26-inch vacuum leak 

a) Relay CR-I LD2-23B [CR-2LD2-23B] energizes circuit trouble 
indicator light for test or indication of open circuit. 

b) Relay CR-1 K2-238 [CR-2K2-23] activates annunciator for liquid 
detection circuit trouble. 

c) Switch HS-1 LD-23B [HS-2LD-23B] tests liquid detection circuit 
trouble indicator light and annunciate. 

d) Rectifier BR-1 LD-23B [BR-2LD-23B] changes 220 VAC to 220 VDC 
for liquid detection interlock system trouble indicator circuit. 

e) Resistor R-I LD-23B [R-2LD-23B] reduces voltage in liquid 
detection trouble circuit from 220 VDC to 110 VDC across relay 
coil. 

Annunciator CA-1 LDB-23B [CA-2LDD-23B] alarms on liquid 
detection circuit trouble (open circuit). 

detection interlock system and alarm if the liquid detection circuit is inoperable. 

9 
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4.2 NON-SE COMPONENTS 

4.2.1 26-inch Vacuum Liquid Detection Interlock System 

Indicator lights L-I LD-23B and L-2LD-23B are not included in the safety 
envelope; they are used for testing of the system but are not monitored or 
required to function in order for the liquid detection interlock system to be 
operable. 

Failure (open short) of all electrical wiring and passive hardware, except 
for the wiring connecting the conductivity probes to the induction relay, would 
result in the isolation and shutdown of the vacuum system. Therefore, this wiring 
and associated hardware (terminal boards, connectors) are not included in the 
safety envelope. 

5.0 SAFETY ENVELOPE PROCEDURES 

CPS-Z-165-80144, Criticality Prevention Specification 26-inch Hg Vacuum 
System, requires that "safety features, alarms, and interlocks designed to prevent liquid 
uptake shall be operable whenever the 26-inch vacuum system is in use." The 
procedure which addresses the prevention of liquid uptake into the vacuum system and 
the operability of the liquid detection interlock system is contained in the following 
section. 

5.1 SE OPERATING PROCEDURES 

5.1.1 26-inch Vacuum Liquid Detection Interlock System Procedures 

20-060-602, Operate 26 in. Process Vacuum, provides instructions for 
start up and operation of the Process Vacuum System. It is included in the SE 
because it determines the operability of the liquid detection interlock system 
before start up and during operation of the Process Vacuum system. The 
portions of 20-060-602, which are included in the SE and pertain to operability, 
are as follows: 

Section 6.2. Preliminary Test and Sample Requirements - requires that 
both leak detection aladtest circuits be successfully tested before startup of 
either vacuum pump. 

leak detection alarmhest circuits be successfully tested once per shift during 
operation of the Process Vacuum System. If the test is not successful, the 
procedure requires that the Process Vacuum System be shut down. 

Section 6.10. Process Vacuum System Surveillance - requires that both 
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5.2.1 26-inch Vacuum Liquid Detection Interlock System Alarm Response 

20-060814, "Alarm Responses for Panel L Alarms," is included in the SE 
because it identifies the actions, which need to be taken if alarms associated with 
the liquid detection interlock system are actuated. Attachments 2, 3, 4 and 5, 
Respond to Panel L Alarms, identifies the actions to be taken for the 
annunciators (alarms) as follows: 

to verify shut down or immediately shut down the Process Vacuum System. This 
response assures system shut down if liquid is detected in the vacuum lines 
upstream of demister #6. 

Annunciator 2, Liquid Detector No. 1 Trouble; requires the operator to shut 
down or verify shut down of the Process Vacuum System. This response 
assures that the Process Vacuum System is not operating if the operability of the 
liquid detector in the vacuum line up stream of demister #6 is not verified. 

to verify shut down or immediately shut down the Process Vacuum System. This 
response assures shut down if liquid is detected in the vacuum lines upstream of 
demister #7. 

Annunciator 4, Liquid Detector No. 2 Trouble; requires the operator to shut 
down or verify shut down of the Process Vacuum System. This response 
assures that the Process Vacuum System is not operating if the operability of the 
liquid detector in the vacuum line up stream of demister #7 is not verified. 

Annunciator I, 26-inch Vac. #I Moisture Detection; requires the operator 

Annunciator 3,26-inch Vac. #2 Moisture Detection; requires the operator 
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5.3.1 26-inch Vacuum Liquid Detection Interlock System Maintenance 
Procedures 

Maintenance procedure ZSE-23B-001 satisfies the LCO Surveillance 
Requirement (SR 3.1 .I .I .2) to perform semi-annual functional testing of the liquid 
detection interlock system. This procedure ensures that the entire liquid 
detection system downstream of the detector probes operates as designed. 

6.0 SAFETY ENVELOPE SURVEILLANCE REQUIREMENTS 

Only two Surveillance Requirements (SR) are specified in 
WHC-SD-CP-OSR-010 for any of the vacuum transfer liquid detection systems. These 
SRs require verifying the operability of the 26-inch vacuum liquid detection interlock 
system prior to use and daily during operation and a semi-annual functional test of the 
same system. 

The operability requirement for the 26-inch vacuum liquid detection interlock 
system is met by implementation of both 20-060-602 and ZSE-23B-001. 

Operating procedure 20-060-602, "Operate 26 in. Process Vacuum," requires 
that the leak detector circuit alarm be tested prior to operation of the Process Vacuum 
System and shiftly during operation of the system. The test assures that trouble with 
the liquid detection circuit alarm will be identified allowing operators to shut down the 
Process Vacuum System, thereby implementing the criticality prevention specification. 

Functional testing of the liquid detection interlock system is performed once 
every six months by ZSE-238-001. The functional test verifies the proper operation of 
the liquid detection, interlock system from the conductivity probes to the alarms, isolation 
valves, and vacuum pumps. A six month interval is sufficient for the functional test due 
to the daily test of the detection circuit alarm and the design of the liquid detection 
interlock system which performs its isolation and shut down function when deenergized 
down stream of the induction relays (see section 4.3). 

The only portions of the liquid detection interlock system not physically checked 
by the surveillance tests are the electrodes (XE-1 LDA-23B, 1 LDB, 2LDA, and 2LDB). 
However, this is not considered to significantly impact verification of the operability of 
the system for two reasons. First, the electrodes are passive items. They are 1/4" 
Stainless Steel bolts I" long, which complete the liquid detection circuit in the presence 
of liquid. Second, these bolts are attached to two plugs in each conductivity probe. The 
plugs alone would complete the circuit in the presence of liquid. 
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APPENDIX A - PROCESS VACUUM LIQUID DETECTION INTERLOCK SYSTEMS 
SEDATASHEET 

3.1.1 Criticality Pmvention System 

LCO 3.1 .I .I The 26-Inch Process Vacuum Liquid Detection Interlock System shall be OPERABLE 
whenever the 26-Inch Process Vacuum System is operating. 

Glovebox Criticality Drains shall be OPERABLE (unobstructed) in the following 
locations: 

234-52 Gloveboxes 

LCO 3.1 .I .2 

HC-4 HG9B 
HC-6 HC-227s 
HC-7 HA-23s 
HG227T 

Pu Process Support Laboratories Gloveboxes 

188-1 
179-1 0 
179-12 

Engineering Laboratory Glovebox 

522 (Room 152) 

236-2 Gloveboxes 

MT-5 
MT-6 1st Floor East Cell Access 
4th Floor Column 1st Floor West Cell Access 
5th Floor Column 2nd Floor East Cell Access 
6th Floor Column 2nd Floor West Cell Access 

The following criticality safety features shall be in place. 

0 

0 

0 

APPLICABILIlY3.1 .I .I All MODES 

LCO 3.1 .I .3 

Glovebox Sump Discs in gloveboxes HG7, HG9B 
Glovebox Floor Filler Plates in glovebox HC-6 
Raschig Rings in Room 166 Sump 

3.1 .I .2 All MODES 
3.1 .I .3 All MODES 
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ACTIONS: 

CONDITION 

A. Process Vacuum Liquid 
Detection Interlock System is 
inoperable. 

8. Criticality Drain is inoperable. 

C. Criticality safety feature 
required by LCO 3.1 .I .3 
is not present. 

ACTION 

A.l hut down 26-Inch Process VacuumSystem 

A.2 Enter MODE 2, Limited Plutonium Handling 
lperations. Prohibit all liquid transfers using 26" 
racuum system. 

B.l Suspend operations in affected glovebox. 

&Q 

NOTE 
If a criticality drain is inoperable due to an 
obstruction which can be easily and quickly cleared 
(e& debris temporarily blocking the drain entrance, 
item inappropriately placed on top of drain bag), the 
cognuant sh& managershall be notified 
IMMEDIATELY and the obstruction may be cleared 
with his concurrence. In such instances, the 
Required Action statement 8.2 shall be considered 
as having been entered. Appropriate notifications 
and documentation shall be completed. 

B.2 Restore CriticarRy Drain to OPERABLE 
conddon in accordance with RECOVERY PLAN. 

C.1 Suspend operations in affected glovebox(es). 

NQ 

C.2 Restore criticality safety features in 
accordance with RECOVERY PIAN. 

>OMPLETION 
'IME 

Immediately 

Immediately 

Immediately 

Immediately 

Immediately 

Immediately 

- 
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XJRVEILLANCE 
tEQUIREMENTS: 

I 
SURVEILLANCE I FREQUENCY 

I 

SR VERIFY OPERABILITY of the Process Once within 24 hours prior to 
Vacuum Liquid Detection Interlock System stamp of the 
supervisoty circuit. 26-Inch Process 

Vacuum System 

- AND 

Daily thereafter 
while the 26-Inch 
Process Vacuum 
System is 
operating 

SR Perform a FUNCTIONAL TEST of the 
Process Vacuum Liquid Detection Interlock 
System. 

Semi-annually 

SR VERIFY OPERABILITY of the Criicalty I Monthly 
Drains. 

I I 

SR VERIFY presence of the criticality safely 
features required by LCO 3.1 .I .3. 

Monthly 

APPLICABLE ACCIDENT ANALYSES FSAR (WHCSD-CP-SAR-021, 
CHAPTER 9) SECTIONlTITLE 

9.2 ACCIDENTS 

9.2.3 CRITICALITY 

APPLICABLE PLANT/PROCESS DESlGNlOPERATlON DESCRIPTION(S) 
[FSAR CHAPTER/ SECTION]: 

4.0 PRINCIPAL DESIGN CRITERIA 

4.3 SAFETY PROTECTION SYSTEMS 
4.3.4 Nuclear Criticality Safely 

5.0 PLANT DESIGN 
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5.4 SERVICE AND UTILITY SYSTEMS 
5.4.5 Vacuum Systems 
5.4.5.1 Major Components and Operating Characteristics 

5.4.5.1 .I Process Vacuum System, 26-in. Mercury 

BOUNDARY IDENTIFICATION DRAWINGS: 

H-2-28087, Sht 3 
H-2-28540, 
H-2-93504, Sht I-3,5,6 EFD RMC tine 
H-2-19405, Sht 1, 
H-2-95607, IEFD Glovebox HC-60 
H-2-28013, Sht 1 & 3, 
H-2-27135, Sht 1-4, 

H-2-28822, Sht 1-3, 

H-2-27145, 
H-2-26865, 
H-2-28934, Sht 1-2, 
H-2-25598, 
H-2-24640, Sht 1-2, 
H-2-28983, 
H-2-26802, 
H-2-28536, Assembly - Glovebox 188-1 

SYSTEM DRAWINGS 

H-2-29814 Sht 1-2 
H-2-93504, Sht 1-3.5.6 EFD RMC Line 
H-2-95607 IEFD Glovebox HC-60 
H-2-28013 Sht I 8 3 
H-2-27135 Sht 1-4 

H-2-28822 Sht 1-3 
H-2-27145 
H-2-26865 
H-2-28934, Sht 1-2 
H-2-25598 
H-2-24640 Sht 1-2 
H-2-28983 
H-2-26802 
H-2-28985 
H-2-28536 Assembly-Glovebox 1881 
H-2-28584 Sht 1-2 

26" Vacuum System Leak Detector Installation 
Liquid Detection System 26" Hg Vacuum System 

HC-6 Equipment Arrangement, ECN 500050 

Process Engineering Flow Diagram Misc Treat Room MT-5 and MT-6 
Criticality Drains Gloveboxes HC-7, HG6, HC-227S, HC-22TT, HC4, HCSB, 
HA-235, HC-9B, HC-1, HMO, and ECNs 621512,623378,191519 

Criticality Drains Screens Gloveboxes HC-6, HC-7, HC-227S, HC-22TT, HC- 
96, w - 2 ,  Ew-2 

236-2 Gallery Glovebox Criticality Drain 
Misc. Treatment Room Inter Glovebox Criticality Drain 
Installation Criticality Drain Screen HC-1, HC-5, MT-5, MT-6 
Room 166, HC6, Raschig Rings 
HC-7 and HC-9B Sump Filler Plates 
Criticality & D-4 Drains GB 10 8 12 Room 179-8 
Equipment Arrangement GB522 Room 152 

26" Vacuum Piping 8 Instrument Engineering Flow Diagram 

Process Engineering Flow Diagram Misc Treat Room MT-5 and MT-6 
Criticality Drains Gloveboxes HC-7, HC6, HG227S, HC-227T, HC4, "2-58, 
HA-235, HC-9B, HC-1, HC-60, and ECNs 621512,623378,191519 

Criticality Drains Screens Gloveboxes HG6, HC-7, HG227S. HC- 
236-2 Gallery Glovebox Criticality Drain 
Misc. Treatment Room Inter Glovebox Criticality Drain 
Installation Criticality Drain Screen HC-I, HC-5, MT-5, MT-6 
Room 166, HC-6, Raschig Rings 
HC-7 and HC-9B Sump Filler Plates 
Criticality & D-4 Drains GB 10 & 12 Room 1798 
Equipment Arrangement GB522 Room 152 
Criticality Drains and Screens GB 10 and 12 Room 179-8 

Criticality Drains & Screens GB 1 Room 1881 
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OPERATING: 

20-060-602 
20-060-814 

Operate 26 in. Process Vacuum 
Alarm Responses for Panel L Alarms 

LABORATORY NONE 

HEALTH PHYSICS: NONE 

OPERATING SPECIFICATION(S): NONE 

ADMINISTRATIVE: FSP-PFP -58 ,  PFP Administration Manual, Section 3.3, "Criticality Safety" 

MAINTENANCE: NONE 

SURVEILLANCE 
REQUIREMENT 

1 SR3.1.1.1.1 

SR 3.1 .I .I .2 

SR 3.1 .I .2.1 

SR 3.1.1.3.1 

20-060502 Perform an 
OPERABILITY check 
of the Process 
Vacuum Liquid 
Detection Interlock 
Svstem SuDervisow 
circuit. 

ZSE-23B-001 Semi-annual 26" 
Vacuum Liquid 
Detectors Functional 

See 
iNFSD-CP-SDP 
IO8 

FREQUENCY 

Once within 24 hours prior to 
startup of the 
26-Inch Process 
Vacuum System 

AND 
Required to be performed shim 
thereafter, 
while the 26lnch 
Process Vacuum 
System is operating 

Semkannually 

Monthly 

Monthly 
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OTHER I 
20-060-624 
20-060-602 

Process Vacuum Pumps, Routine Startup Switching and Shutdown 
Shutdown, Startup and Operate Process Vacuum 

NOTESICOMMENTS: 

PREPARED BY: 
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APPENDIX B - MASTER COMPONENT INDEX INPUT LIST: PROCESS VACUUM 

BR-ILD-236 Rectifier changes 220 VAC to 220 
VDC for liquid detection trouble 
indicator circuit for liquid detection 
interlock system in header 
upstream of demister #6 

BR-2LD-238 Rectifier (2): changes 220 VAC to 
220 VDC for liquid detection trouble 
indicator circuit for liquid detection 
interlock system in header 
upstream of demister #7 

CA-ILDA-236 Annunciator alarms liquid intrusion 
into vacuum lines upstream of 
demisters #6 

Annunciator alarms liquid detection 
circuit trouble (open circuit) for 
liquid detection interlock system in 
vacuum header upstream of 
demister #6 

CA-1 LDB-236 

CA-2LDC23B Annunciator alarms liquid intrusion 
into vacuum lines upstream of 
demister #7 

CA-2LDD-23B Annunciator alarms liquid detection 
circuit trouble (open circuit) for 
liquid detedion interlock system in 
vacuum header upstream of 
demister #7 

CE-1 LD-23B I Conductivity Probe, demister #8 

International Rectifier 
# 18D8WStores 
# 16-1345-200 

International Rectifier 
# 18DSWStores 
# 16-1345-200 

Ronan 
# X2-1029 

Ronan 
# X2-1029 

Ronan 
# X2-1029 

Ronan 
# X2-1029 

BMlControls 

H-2-28087, sht 2 

H-2-28087. Sht 2 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28087. Sht 2 

H-2-28540, 
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CE-2LD-23B 

CR-1 K1-238 

CR-1 K2-238 

CR-1K3-23B 

CR-2K1-238 

CR-2K2-23B 

CR-2K3-23B 

and conducts a signal from prdbe to 
induction relay. 

Conductivity Probe, demister #7 
header, detects presence of liquid 
and conducts a signal from probe to 
induction relay. 

Relay- activates liquid detection 
annunciator CA-ILDA-23B and # KRPI4P120 
deenergizes solenoid valve 

BMI Controls 
Type E-2; W/2 # 1264 

Potter & Brumfield 

EV-I LD-23B 

Relay- activates annunciator for 
liquid detection circuit trouble 
CA-I LDB-23B 

Potter & Brumfield 
# KRP14P120 

Relay removes power from vacuum 
pump motor controllers 
MC-VPPI-23B and MGVPP2-23B; 
each relay removes power from 
both controllers 

Relay- activates liquid detection 
annunciator CA-2LDG23B and 
deenergizes solenoid valve 
EV-2LD-23B 

Potter 8 Brumfield 
KPRlIAG120 

Potter & Brumfield 
# KRP14P120 

Relay- activates liquid detection Potter 8 Brumfield 
circuit trouble annunciator # KRP14P120 
CA-2LDD-23B 

Relay removes power from vacuum Potter 8 Brumfield 
pump motor controllers KPRIIAG120 
MGVPPI-23B and MGVPP2L23B; 
Each relay removes power from 

H-2-28540, 
H-2-96418, Sht 3 

H-2-28087, Sht 2 

H-2-28087. Sht 2 

H-2-28087. Sht 2 
H-2-28737, sht I 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28087. Sht 2 
H-2-28737, Sht 1 
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CR-ILDI-23B Induction Relay- adiiates liquid BMI Controls 
detection circuit by deenergizing Type 

CR-1K3-23B and illuminates circuit 
trouble indicator light L-1LP23B 

relays CR-1K1-23B and "D"/15OO-PLI-S7-OC-X 

CR-1 LD2-23B Relay- deenergizes relay Potter & Brumfield 
CR-1K2-23B energizes circuit 
trouble indicator light L-ILD-23B 

# KCPl I 

CR-2LD1-238 Induction Relay- adivates liquid BMI Controls 
detection circuit by deenergizing Type 

CR-2K3-23B and illuminates circuit 
trouble indicator light L-2LP23B 

relays CR-2Kl-23B and "D / I  5OO-PLI-S7-OC-X 

CR-2LD2-23B Relay- deenergizes relay Potter & Brumfield 
CR-2K2-23B. energizes circuit # KCPl1 
trouble indicator light L-2LD-23B 

EV-PVLDL-I Solenoid Valve vents air from ASCO 
butteffly valves CV-PVLDL-I, 
CV-PMDL-2; each solenoid vents 
air from both butteffly valves 

CAT # 8300C72 

EV-PVLDL-2 Solenoid Valve vents air from ASCO 
butteffly valves CV-PMDL-I, 
CV-PMDL-2; each solenoid vents 
air from both butteffly valves 

CAT # 8300C72 

CV-PVLDL-I Butteffly Valve isolates vacuum line Fisher Controls 
upstream of HEPA filters Model 9500 TFE 

H-2-28087. Sht 2 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28540. 
H-2-96418, Sht 2 

H-2-28540, 
H-2-96418. Sht 2 

H-2-28540, 
H-2-96418. sht 2 
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CV-PVLDL-2 Butterfly Valve isolates vacuum line Fisher Controls 
Model 9500 TFE I upstream of HEPA finers 

HS-1 LD-23B Switch- tests liquid detection circuit GE 
trouble indicator light L-ILD-23B 
and annunciator CA-1 LDB23B 

trouble indicator light L-2LP23B 
and annunciator CA-2LDD-23B 

intrusion in vacuum lines upstream 
of demister #6 and trouble with 
liquid detection circuit (open Circuit) 
for alarm and test of liquid detection 

CR2940, VA202B 

HS-2LD-23B Switch tests liquid detection circuit GE 
CR2940, VA2028 

L-ILD-238 Indicator Light- Indicates liquid GE 
CR2290, VC212C2 

circuit 
NONSAFETY ENVELOPE 

I I 

L-2LD-23B Indicator Light- Indicates liquid GE 
intrusion in vacuum lines upstream 
of demister #7 and trouble with 
liquid detection circuit (open circuit) 
for alarm and test of liquid detection 
circuit 
NONSAFETY ENVELOPE 

MC-VPPI-23B Motor Controller opens and closes Cutler-Hammer 
power circuits for vacuum pump 
PWP-I  motor 

CR2290, VC212C2 

TBD 

MC-VPP2-23B Motor Controller opens and closes Cutler-Hammer 
power circuits for vacuum pump 
PWP-2 motor 

TBD 

R-ILD-23B Resistor reduces voltage in liquid N/A 
detection trouble circuit from 220 
VDC to 11 0 VDC across relay coil 

47K Ohms, 
1 watt 

H-2-28540, 
H-2-96418, Sht 2 

H-2-28087, Sht 2 

H-2-28087, Sht 2 

H-2-28087, sht 2 

H-2-28087, Sht 2 

H-2-28737, Sht 1 

H-2-28737, sht 1 

H-2-28087, sht 2 
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R-2LD-23B Resistor reduces voltage in liquid 
detection trouble circuit from 220 
VDC to 110 VDC acros relay coil 
CR-2LD2-23B 

NIA H-2-28087, Sht 2 
47K Ohms, 
1 watt 
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