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Hall B Pre-Power-Up Interlock Checkout Procedure

Goals - Ensure Torus magnet interlock systems are operational prior to
powered-up operation (some need to be checked prior to low-current

operation, all need to be complete prior to full-current operation)
I. Perform all interlock checks. Some require the magnet to be full of liquid helium
and nitrogen

Administrative Requirements

During and after cooldown, complete the appropriate items in Pre Power Up interlock Checklist
below. Upload a copy of the completed checklist to the Torus ELOG
https://logbooks.jlab.org/book/hbtorus
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Hall B Pre-Power-Up Interlock Checkout Procedure

Checks to be performed prior to injecting current to magnet (low-current operation)
PLC Hardware Interlock

/0/ 6"//20-% PC /71 | Test Hardwire interlock PLC Chassis watchdog
Reset the MPS, Reference DWG BO0000-09-00-0153
Remove Timer Relay TYCO CNT-35-96 from DIN socket, wait 5 seconds
Verify that the fast dump breaker has opened
Verify that the SOE indicates “PLC Chassis Watchdog”
Reinstall Timer Relay TYCO CNT-35-96 into DIN socket, wait 30 seconds
Clear the interlock fault on the GUI or “PLC Expert Screen”
Test Hardwire Interlock Current lead water flow (1.4GPM switch)
Reset the MPS. Reference DWG B00000-09-00-0160 Rev A

Verify the current lead flow switch circuit is closed
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Verify that water is flowing through the current leads

Temporarily jumper across the 1.2 GPM switch, Wire 160330

Slowly close the current lead water supply valve
Verify that the fast dump breaker has opened ( 700k 3éout 30 Séc. )
Verify that the SOE indicate “Current Lead Water Flow”

Unjumper the wire across the 1.2 GPM switch

Slowly open the current lead water supply valve
Clear the interlock fault on the GUI or “PLC Expert Screen”

R R[N]8 ]S

/9/%/.30/; Test Hardwire Interlock Current lead water flow (1.2GPM switch)
Reset the MPS. Reference DWG B0O0000-09-00-0160 Rev A

Verify the current lead flow switch circuit is closed

e
3

Verify that water is flowing through the current leads
Temporarily jumper across the 1.4 GPM switch, Wire 160330

Slowly close the current lead water supply valve

Verify that the fast dump breaker has opened ( 700k 3beoutl 30 .5(_:,(;_)
Verify that the SOE indicate “Current Lead Water Flow”

Unjumper the wire across the 1.4 GPM switch

Slowly open the current lead water supply valve

Clear the interlock fault on the GUI or “PLC Expert Screen”
Test Hardwire Interlock VT Cable Interlock

Reset the MPS. Reference DWG BO0000-09-00-0186 Rev A

Verify that the VT interlock is closed by all faults clear on GUI

Disconnect VT cable 180101_C1 from feedthrough
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Hall B Pre-Power-Up Interlock Checkout Procedure

Verify that the fast dump breaker has opened
Verify that the SOE indicate "VT cable interlock"
Reconnect cable 180101_C1 from feedthrough
Clear the interlock fault on the GUI or “PLC Expert Screen”
Repeat the above steps for cables :180101-180110
cable 180102

cable 180103

cable 180104

cable180105

cable 180106

cable180107

cable180108

cable180109

cable180110

19/95 /10[; PC/T'L Test Hardwire Interlock System Cable Interlock

Reference DWG B0O0000-09-00-0162 Rev A, BOO000-09-00-0169 Rev A, BOO000-09-00-
0172, BOO000-09-00-0178

Verify that the System cable interlock is closed by all faults clear indicating on GUI
Disconnect System cable 162109 _A at connector LC817E1,E2

Verify that the fast dump breaker has opened

Verify that the SOE indicate "System Cable Interlock"

Reconnect System cable 162109 _A at connector LC817E1, E2

Clear the interlock fault on the GUI or “PLC Expert Screen”
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Repeat the above steps for all system cables:
cable 162426_A at Connector LC817B3,B4
cable 162509_A at connector LC817(C1,C2
cable 162526_A at connector LC817C3,C4 Als? che clea
cable 162609_A at connector LC817D1,D2 Z¢ /7 E3, Ey
cable 162626_A at connector LC817D3,D4

cable 162709_A at connector LC817H1

cable 162726_A at connector LC817H4

cable 169141 A at connector 817E1

cable 169236_A at connector 817E2

cable 169341 _A at connector 817E3

cable 172108 A at connector 817U1HB1

cable 172130 _A at connector 817D1HB1

cable 172209_A at connector 817U4HB1

NS SNSRI SN RS
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Hall B Pre-Power-Up Interlock Checkout Procedure

cable 17229 _A at connector 817D4HB1
cable 178131 A at connector 8122C
cable 178231 _A at connector 8102
cable 178331 _A at connector 8103
cable 178427 A at connector 8104
cable 178531_A at connector 8124
cable 178631_A at connector 8127
cable 178731_A at connector 8125
cabe 178831_A at connector 8128

VA AVAS AT ALY

QD channel Interlock

fﬂ/as/jp/‘. AC /7| Test Danfysik QD Sum1
Reference BOO0O00-09-00-0180 TORUS Voltage Tap Schematic

Temporarily disassociate the PLC software interlock tag from controlled ramp down and
fast dump

Test QD Ch 1 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold 199 v

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold (=) 197 mV~

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 2 by inserting a voltage source at voltage tap test panel using the
appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold /96 mV~

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test
Record the actual trip threshold (=) 196 Vv~
Verify that the fast dump breaker has opened

SERRICSCS PR RR SRS SB ]S |
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Hall B Pre-Power-Up Interlock Checkout Procedure

Verify that the SOE indicate "QD Sum1"
Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 3 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold 20/ mv

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold (=) 198 mv~
Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 4 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold /199 mv~

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold =) 203 mV”
Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

NA A A AN A A AT A S LT AT AR AV AT AT AT Y AT NAY

ﬁC/TL Test Danfysik QD Sum2
— Reset the MPS, Refer to BOO000-09-00-0180 TORUS Voltage Tap Schematic

Temporarily disassociate the PLC software interlock tag with ramp down and fast dump

Test QD Ch 5 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold 197 mv-

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1"

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

\\R\\\H\

Record the actual trip threshold - 2)7 v
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Hall B Pre-Power-Up Interlock Checkout Procedure

Verify that the fast dump breaker has opened
Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 6 by inserting a voltage source at voltage tap test panel using the
appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold 197 mv

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold () 216 my

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1"

Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 7 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit

Record the actual trip threshold j00 mv

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1"

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold (=) 94 mi

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Test QD Ch 8 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit

Record the actual trip threshold 971 mv

Verify that the fast dump breaker has opened
Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test

Record the actual trip threshold -/0Y m Vo

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

LS PSSR IS ISR SRR

Reduce voltage source to OmV, clear the interlock/reset MPS
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Hall B Pre-Power-Up Interlock Checkout Procedure

/9/&5/2”// P[/;"L Test Danfysik QD Sum3
Reset the MPS, Refer to BOO0O00-09-00-0180 TORUS Voltage Tap Schematic

Temporarily disassociate the PLC software interlock tag with ramp down and fast dump
Test QD Ch 1 by inserting a voltage source at Voltage tap using appropriate taps

Slowly raise the voltage in 5mV increments starting at 50mV until threshold is hit
Record the actual trip threshold 2.275 vV

Verify that the fast dump breaker has opened

Verify that the SOE indicate "QD Sum1 "

Reduce voltage source to OmV, clear the interlock/reset MPS

Reverse the voltage source leads and repeat the test
Record th | tri Id e
rd the actual trip thresho (’ ) 2.2V
Verify that the fast dump breaker has opened
Verify that the SOE indicate "QD Sum1 "
Reduce voltage source to OmV, clear the interlock/reset MPS

SISV SIS NNRR S

/pbr,y ' 20ls | 2C/T | Test PLC Fast Dump Button(Epic's GUI

Verify all interlocks are clear
on the interlock screen depress the fast dump button

\

Click yes when the prompt comes up "are you sure you want to do this"

verify that the dump contactor opened

Verify that the SOE indicates "PLC fast dump"

In PLC Expert screen verify that the GUI button was the source for opening the PLC fast
dump sum

Reset the MPS, Verify all interlocks are clear

BN

/0/05’/}5 f’C/‘ﬂ. Test PLC Hard coded current limit
L Verify all interlocks are clear
In the PLC expert screen disassociate the MPS current tag from the hard coded current
1 limit
L Insert a test tag with a number greater than 3800A
> Verify that the dump contactor opened
L Verify that the SOE indicates "PLC fast dump"
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Hall B Pre-Power-Up Interlock Checkout Procedure
In PLC Expert screen verify that the hard current was the source for opening the PLC fast
e dump sum
> Reset the MPS, Verify all interlocks are clear
/0/07%)_9,!4- :‘?:/TL Test PLC ramp down failure

Verify all interlocks are clear

In the PLC expert screen disassociate the di/dT tag from the ramp down failure routine

Insert a test tag with a number less than 2.0A/s

Initiate a "controlled ramp down" by forcing the sum bit true

Verify that the dump contactor opened
Verify that the SOE indicates "PLC fast dump"

In PLC Expert screen verify that the ramp down monitor was the source for opening the
PLC fast dump sum

NEBYNANASA

Reset the MPS, Verify all interlocks are clear

C/71 | Test PLC VESDA fire detection
Verify all interlocks are clear

In the PLC expert screen force the "VESDA" bit true
Verify that the dump contactor opened
Verify that the SOE indicates "PLC fast dump"

In PLC Expert screen verify that the VESDA bit was the source for opening the PLC fast
dump sum

NBYNNAL

Reset the MPS, Verify all interlocks are clear

/o
/06/29’5 /Q/ﬂ. Test PLC Software quench, 2nd threshold
‘,-"'

Disable the three hardwire QD sums with "flagged" jumpers

Disable the PLC QD controlled ramp down by temporarily raising the thresholds to
250mV

Verify that the VT panel is isolated from the magnet checking position of switches

V[V S

The below steps will be repeated and recorded for each of the ten comparators:

/0/06/,2@% #¢ /71| Comparator 1

v Place voltage sourcel on VT5-DAQ and set it at 200mV
— Place voltage source2 on VT8-DAQ and set it at 80mV
[ Slowly decrease the voltage on source2 by 5mV increments until you get a trip
e Verify the dump contactor opened
1 Verify the SOE indicate "PLC Fast dump
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Hall B Pre-Power-Up Interlock Checkout Procedure

In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast

e dump sum
e Record the difference of source 1 and source2 126 mV
p> Remove both sources
e Clear the interlock fault on the GUI or “PLC Expert Screen”
/0/07ﬁ0}£’ £¢/ 71| Comparator 2
v Place voltage sourcel on VT9-DAQ and set it at 200mV
e Place voltage source2 on VT12-DAQ and set it at 80mV
" Slowly decrease the voltage on source2 by 5mV increments until you get a trip
v Verify the dump contactor opened
Verify the SOE indicate "PLC Fast dump
In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
v dump sum
v Record the difference of source 1 and source2 /BY my
# Remove both sources
v Clear the interlock fault on the GUI or “PLC Expert Screen”

bs)
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Comparator 3
Place voltage sourcel on VT13-DAQ and set it at 200mV
Place voltage source2 on VT16-DAQ and set it at 80mV
Slowly decrease the voltage on source2 by 5mV increments until you get a trip

Verify the dump contactor opened
Verify the SOE indicate "PLC Fast dump

In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
dump sum

Record the difference of source 1 and source2 126 mv/

Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

Comparator 4
Place voltage sourcel on VT5-DAQ and set it at 200mV
Place voltage source2 on VT10-DAQ and set it at 80mV
Slowly decrease the voltage on source2 by 5mV increments until you get a trip

10/07/20le

Verify the dump contactor opened
Verify the SOE indicate "PLC Fast dump

In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
dump sum

Record the difference of source 1 and source2 29 mU

Remove both sources
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Hall B Pre-Power-Up Interlock Checkout Procedure

-/ Clear the interlock fault on the GUI or “PLC Expert Screen”
\e /e wh| Pe/TL | Comparator 5
- Place voltage sourcel on VT9-DAQ and set it at 200mV
— Place voltage source2 on VT14-DAQ and set it at 80mV
v Slowly decrease the voltage on source2 by 5mV increments until you get a trip
— Verify the dump contactor opened
— Verify the SOE indicate "PLC Fast dump
In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
|/ dump sum
v Record the difference of source 1 and source2 23§ ml
/ Remove both sources
|_/ Clear the interlock fault on the GUI or “PLC Expert Screen”
W24l |fe/TL | Comparator 6
Vo Place voltage sourcel on VT13-DAQ and set it at 200mV
L Place voltage source2 on VT6-DAQ and set it at 80mV
)( Slowly decrease the voltage on source2 by 5mV increments until you get a trip
e Verify the dump contactor opened
i Verify the SOE indicate "PLC Fast dump
/' In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
dump sum TAps  wtaueus ly on Neist A
X Record the difference of source 1 and source2 VT é- DAQ
e Remove both sources
/ Clear the interlock fault on the GUI or “PLC Expert Screen”
wlvF(2els | Pe/ri | Comparator 7
e Place voltage sourcel on VT5-DAQ and set it at 200mV
v Place voltage source2 on VT18-DAQ and set it at 80mV
I/ Slowly decrease the voltage on source2 by 5mV increments until you get a trip
/ Verify the dump contactor opened
,/ Verify the SOE indicate "PLC Fast dump
‘/ In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
dump sum
e Record the difference of source 1and source2 197 MV
e Remove both sources
e Clear the interlock fault on the GUI or “PLC Expert Screen”
volozf3l [pe [, | Comparator 8
v Place voltage sourcel on VT3-DAQ and set it at 200mV
l/ Place voltage source2 on VT19-DAQ and set it at 80mV
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Hall B Pre-Power-Up Interlock Checkout Procedure

Slowly decrease the voltage on source2 by 5mV increments until you get a trip

Verify the dump contactor opened
Verify the SOE indicate "PLC Fast dump

In PLC Expert screen verify that the PLC QD was the source for opening the PLC fast
dump sum

Record the difference of source 1 and source2

2LO0 w\L)

Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

AR NAAA

wlor [l Comparator 9
Place voltage sourcel on VT2-DAQ and set it at 200mV
Place voltage source2 on VT20-DAQ and set it at 80mV

Slowly decrease the voltage on source2 by 5mV increments until you get a trip

n
\.
3

r\

Verify the dump contactor opened
Verify the SOE indicate "PLC Fast dump

In PLC Expert screen verify that the ramp PLC QD was the source for opening the PLC fast
dump sum
Record the difference of source 1 and source2 | 97 m '/

Remaove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

Comparator 10
Place voltage sourcel on VT1-DAQ and set it at 200mV
Place voltage source2 on VT21-DAQ and set it at 80mV
Slowly decrease the voltage on source2 by 5mV increments until you get a trip

S S

\ele?/2e)¢

Verify the dump contactor opened

Verify the SOE indicate "PLC Fast dump

In PLC Expert screen verify that the ramp PLC QD was the source for opening the PLC fast
dump sum

Record the difference of source 1 and source2 [93- wm |/

Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”
Enable the PLC QD controlled ramp down by lowering the thresholds to 100mV

Reinstall the three hardwire QD sums be removing "flagged" jumpers

PR SRR

Test PLC UPS battery low signal
Verify all interlocks are clear
In the PLC expert screen force the "PLC UPS battery Low"

lcd (26
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Hall B Pre-Power-Up Interlock Checkout Procedure

Verify that the dump contactor opened
Verify that the SOE indicates "PLC fast dump"

In PLC Expert screen verify that the UPS battery Low was the source for opening the PLC
fast dump sum

Reset the MPS, Verify all interlocks are clear

Qd"‘ opin Centqcte™
—PL.C- code Ctl‘h_guj to
Caws) Cﬂf\{'f‘.”fJ R".‘lf &"’q

Verify all interlocks are clear
In the PLC expert screen force the "ESR Fault" bit
Verify that the dump contactor opened ——>

In PLC Expert screen verify that the ESR fault was the source for opening the PLC fast
dump sum

Reset the MPS, Verify all interlocks are clear

Axial Support SG Controlled Ramp Down

Verify all interlocks are clear

In the PLC expert screen associate a temporary tag as the Axial SG with a value higher
than the current limit

Verify that the MPS ramp down was initiated via comms routine

In PLC Expert screen verify that the Axial SG was the source for ramp down sum
Remove the temporary test tag and re-associate correct tag

Reset the MPS, Verify all interlocks are clear

DS Hex Beam SG Controlled Ramp Down

Verify all interlocks are clear

In the PLC expert screen associate a temporary tag as the DS Hex Beam SG with a value
higher than the current limit

Verify that the MPS ramp down was initiated via comms routine
In PLC Expert screen verify that the DS Hex Beam SG was the source for ramp down sum
Remove the temporary test tag and re-associate correct tag

Reset the MPS, Verify all interlocks are clear

US Hex Beam SG Controlled Ramp Down

Verify all interlocks are clear

In the PLC expert screen associate a temporary tag as the US Hex Beam SG with a value
higher than the current limit

Verify that the MPS ramp down was initiated via comms routine
In PLC Expert screen verify that the US Hex Beam SG was the source for ramp down sum

Remove the temporary test tag and re-associate correct tag
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Hall B Pre-Power-Up Interlock Checkout Procedure

\

Reset the MPS, Verify all interlocks are clear

£

CCM Load Cell Controlled Ramp Down
Verify all interlocks are clear

lelog [106

In the PLC expert screen associate a temporary tag as the CCM Load Cell with a value
higher than the current limit

Verify that the MPS ramp down was initiated via comms routine

In PLC Expert screen verify that the CCM Load Cell was the source for ramp down sum

Remove the temporary test tag and re-associate correct tag

Reset the MPS, Verify all interlocks are clear

[o}US/M

Vertical Support Controlled Ramp Down

Verify all interlocks are clear

In the PLC expert screen associate a temporary tag as the Vertical Support with a value
higher than the current limit

Verify that the MPS ramp down was initiated via comms routine

In PLC Expert screen verify that the Vertical Support was the source for ramp down sum

Remove the temporary test tag and re-associate correct tag

Reset the MPS, Verify all interlocks are clear

{()/06{“’4

Software Quench, 1st threshold Controlled Ramp Down

Disable the three hardwire QD sums with "flagged" jumpers
. X ;%n&ﬁ R
Disable the PLC QD by temporarily raising the thresholds to 250mV

Verify that the VT panel is isolated from the magnet checking position of switches

TS (LSS S ) 1 ]

The below steps will be repeated and recorded for each of the ten comparators:

\of ol

-
Ly
3

Comparator 1
Place voltage sourcel on VT5-DAQ and set it at 200mV
Place voltage source2 on VT8-DAQ and set it at 120mV
Slowly decrease the voltage on source2 by 5mV increments until you get a trip
Verify the%‘%‘rﬁp Down was initiated

In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
down

Record the difference of source 1 and source2  |-3 mV
Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

Comparator 2
Place voltage sourcel on VT9-DAQ and set it at 200mV
Place voltage source2 on VT12-DAQ and set it at 120mV
Slowly decrease the voltage on source2 by 5mV increments until you get a trip

\\\%\\\‘\\\\\

Lo fo /20l
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Hall B Pre-Power-Up Interlock Checkout Procedure
Garprelld

v Verify the+ast Ramp Down was initiated
i In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
down
e Record the difference of source 1 and source2 [L¥ ml/
v Remove both sources
v Clear the interlock fault on the GUI or “PLC Expert Screen”
[ofoq-/)ulﬁ Pc/TL. | Comparator 3
P Place voltage sourcel on VT13-DAQ and set it at 200mV
— Place voltage source2 on VT16-DAQ and set it at 120mV
v Slowly decrease the voltage on source2 by 5mV increments until you get a trip
v Verify the Fast Ramp Down was initiated
In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
o down
v Record the difference of source 1 and source2 (2.2 Ml/
— Remove both sources
e Clear the interlock fault on the GUI or “PLC Expert Screen”
W [u‘-?-/nvlc fe /TL. | Comparator 4

Place voltage sourcel on VT5-DAQ and set it at 200mV

Place voltage source2 on VT10-DAQ and set it at 120mV P e -04

Slowly decrease the voltage on source2 by SmV increments until you get a trip

Cordrv
Verify the East Ran’lnrp'o! Down was initiated

In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
down

Record the difference of source 1 and source2

Remove both sources

\\,X \RX \

Clear the interlock fault on the GUI or “PLC Expert Screen”

T

to loFpelé

Comparator 5

Place voltage sourcel on VT9-DAQ and set it at 200mV

Place voltage source2 on VT14-DAQ and set it at 120mV

Slowly decrease trﬁ voltage on source2 by 5SmV increments until you get a trip
) %ﬁ"‘, € s i

Verify the Ramp Down was initiated

In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
down

NANA

Record the difference of source 1 and source2

Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

b,"?h‘“ Pc [TL | Comparator 6

B000000401-P027 Rev- Page 15 of 21

NS

Approved: 10/7/2016; E-Sign ID : 332058; signed by: A.: D. Kashy; Ap. 1: R. Fair; C.: P. Ghoshal; D: T. Fuell ||



Hall B Pre-Power-Up Interlock Checkout Procedure

il Place voltage sourcel on VT13-DAQ and set it at 200mV
g Place voltage source2 on VT6-DAQ and set it at 120mV
X Slowly decrease the voltage on source2 by 5mV increments until you get a trip
/ Verify the Fast Ramp Down was initiated
In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
cadl dawn ¥ Trips  cenbiquo hj'l)’ en
X Record the difference of source 1 and source2 A=t W LT ~DAG
Td Remove both sources
= Clear the interlock fault on the GUI or “PLC Expert Screen”
\li#faele | Pe/ L. | Comparator 7
&z Place voltage sourcel on VT5-DAQ and set it at 200mV
e Place voltage source2 on VT18-DAQ and set it at 120mV
e Slowly decrease the voltage on source2 by 5mV increments until you get a trip
e Verify the E;s}“f{‘é{'nrp Down was initiated
In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
S down
G Record the difference of source 1and source2 1 ¥9  ml/
v Remove both sources
— Clear the interlock fault on the GUI or “PLC Expert Screen”
;_c:)a:;{wlé Pe/Te. | Comparator 8
il Place voltage sourcel on VT3-DAQ and set it at 200mV
v Place voltage source2 on VT19-DAQ and set it at 120mV
v Slowly decrease the voltage on source2 by 5mV increments until you get a trip
! . ——Verify
v Verify the g?tkﬁgrmp Down was initiated
% In PLC Expert screen verify that the PLC QD was the source for initiating the fast ramp
down
/ Record the difference of source 1and source2 |40 w V
— Remove both sources
v Clear the interlock fault on the GUI or “PLC Expert Screen”
w3 (2#lé | Pc/TE | Comparator 9
v Place voltage sourcel on VT2-DAQ and set it at 200mV
e Place voltage source2 on VT20-DAQ and set it at 1220mV
= Slowly decrease the voltage on source2 by 5mV increments until you get a trip
—t]
v Verify the ﬁ?tmR‘;mp Down was initiated
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Hall B Pre-Power-Up Interlock Checkout Procedure

In PLC Expert screen verify that the ramp PLC QD was the source for initiating the fast
ramp down

Record the difference of source 1 and source2 ( 'F) m V
Remove both sources
Clear the interlock fault on the GUI or “PLC Expert Screen”

?\\\\

tefo? (2206 |fc Comparator 10
Place voltage sourcel on VT1-DAQ and set it at 200mV
Place voltage source2 on VT21-DAQ and set it at 120mV

Slowly decrease the voltage on source2 by 5mV increments until you get a trip

Verify the Fast Ramp Down was initiated

In PLC Expert screen verify that the ramp PLC QD was the source for initiating the fast
ramp down

Record the difference of source 1 and source2 | 'ILF mV

Remove both sources

Clear the interlock fault on the GUI or “PLC Expert Screen”

Enable the PLC QD controlled ramp down by lowering the thresholds to 100mV

Reinstall the three hardwire QD sums be removing "flagged" jumpers

NENANANAREL

p

\o/es 2216

Vacuum Interlock Controlled Ramp Down

Verify all interlocks are clear

In the PLC expert screen force associate a temporary test tag to the vacuum interlock
and raise the value above threshold

Verify the Fast Ramp Down was initiated

In PLC Expert screen verify that the vacuum was the source for initiating the PLC fast
ramp down

Remove test tag and re-associate the correct tag

NNAYA AT

Reset the MPS, Verify all interlocks are clear

[v{a’i/)-ﬂlf

<
=X

EPIC's WatchDog Controlled Ramp Down
Verify all interlocks are clear
In the EPICS expert screen force stop on the heartbeat

Verify the Fast Ramp Down was initiated

In PLC Expert screen verify that the EPIC's Watchdog was the source for initiating the PLC
fast ramp down

Re-enable EPIC's heartbeat
Reset the MPS, Verify all interlocks are clear

ASNEN

Cryogenics Control
lo{o‘/li{f | fffﬂ E | Helium Pressure Controlled Ramp Down (requires at least 2.0ATM of helium)
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Hall B Pre-Power-Up Interlock Checkout Procedure

Verify all interlocks are clear
Lower the interlock threshold to 1.9ATM

Verify the Fast Ramp Down was initiated

L
l-/
/ In PLC Expert screen verify that the Helium Pressure interlock was the source for
/
—

initiating the fast ramp down

Raise the helium pressure interlock back to@——‘o "':3:‘: to 3, é/ as b

Reset the MPS, Verify all interlocks are clear

lo [0t (22lc |fc /1T | Nitrogen Pressure Controlled Ramp Down (requires at least 1.0ATM of nitrogen)

Verify all interlocks are clear
Lower the interlock threshold to 0.5ATM

Verify the Fast Ramp Down was initiated

initiating the fast ramp down

Raise the nitrogen pressure interlock back to 0.9ATM
Reset the MPS, Verify all interlocks are clear

'/'
/
/’
In PLC Expert screen verify that the Nitrogen Pressure interlock was the source for
l/
/
—

Nitrogen Pressure Controlled Ramp Down (requires at least 1.0ATM of nitrogen)

o erify all interlocks are clear
Lowerthe interlock threshold to 0.5ATM X npat ;F above
Verify the Fast own mitiated
In PLC Expert sc verify t Nitrogen Pressure interlock was the source for
initiati e fast ramp down

aise the nitrogen pressure interlock back to 0.

Reset the MPS, Verify all interlocks are clear

[‘-"/”‘ /30’15 Lhe Liquid Level Controlled Ramp Down Lower(requires at least 20% helium)

Verify all interlocks are clear
Raise the interlock threshold to 22%
Verify the Fast Ramp Down was initiated

In PLC Expert screen verify that the Lhe LL interlock was the source for initiating the fast
ramp down

Return the Lhe LL interlock back to 20%

Reset the MPS, Verify all interlocks are clear

Y PR

wlob[206 pe/

=

Lhe Liquid Level Controlled Ramp Down Upper (requires at least 20% helium)

< Verify all interlocks are clear
v Lower the interlock threshold to 18%
e Verify the Fast Ramp Down was initiated
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Hall B Pre-Power-Up Interlock Checkout Procedure

= In PLC Expert screen verify that the Lhe LL interlock was the source for initiating the fast
ramp down
— Raise the Lhe LL interlock back to 90%
i Reset the MPS, Verify all interlocks are clear
P(/TL LN2 Liquid Level Controlled Ramp Down Lower (requires at least 20% helium)
— Verify all interlocks are clear
o Raise the interlock threshold to 22%
— Verify the Fast Ramp Down was initiated
In PLC Expert screen verify that the Lhe LL interlock was the source for initiating the fast
B ramp down
v | Return the Lhe LL interlock back to 20%
‘/ Reset the MPS, Verify all interlocks are clear
PC/T‘- LN2 Liquid Level Controlled Ramp Down Upper(requires at least 20% helium)
e Verify all interlocks are clear
wa Lower the interlock threshold to 18%
w Verify the Fast Ramp Down was initiated
/ In PLC Expert screen verify that the Lhe LL interlock was the source for initiating the fast
ramp down
v Return the Lhe LL interlock back to 90%
e Reset the MPS, Verify all interlocks are clear
fc'/TL Verify interlocks to prevent over-current
S i Verify code does not allow user to enter current higher than planned in procedure
— Verify code triggers a controlled discharge if current limit is exceeded
Verify hardware limit in power supply is set to maximum current expected during
e procedure ¥ EPTcs vvva.ll et .,} Lu/ oy Compd
Sk pont 4w bt gafeedd.
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Hall B Pre-Power-Up Interlock Checkout Procedure

Checks to be performed prior to full-current operation_

Depending on time elapsed between low-current and full-current operations, repeat some of the
pre-checks that are deemed necessary to resume operations. In addition, the following checks are
to be completed prior to full-current operation (or could happen in parallel to low-current
operations).

Verify that interlocks for magnet mechanical monitoring are finalized (spreadsheet) and
operational

Verify interlocks for support forces

Verify interlocks for hex-beam forces

Verify interlocks for hub forces

Verify interlocks for combined load scenarios
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Note:

Hall B Pre-Power-Up Interlock Checkout Procedure

VX is the derived parameters and VTXX_DAQ (defined as in DRG B00000-09-00-180):

V1l := (VI5_DAQ
V2 := (VT7_DAQ
V3 := (VT9 DAQ
V4 := (VT11_DAQ
V5 := (VT13_DAQ
V6 := (VT15_DAQ

#

e

+

+

VT6_DAQ
VT8 DAQ

VT10_DAQ
VT12 DAQ
VT14_DAQ

VT16_ DAQ

In resistive voltages

+

+

+

+

VT7_DAQ) ; //VOLTS//S3 + Coil A + S10
VT9_DAQ) ; //VOLTS//S4 + Coil B + S3

VT11_DAQ) ;//VOLTS//S4 + Coil C + S5
VT13_DAQ);//VOLTS//S6 + Coil D + 85
VT15_DAQ) ;//VOLTS//S1 + Coil E + 86

VT17_DAQ);//VOLTS//S1 + Coil F + (87 + 82)//Lead

V7 := (VI5_DAQ + VT4_DAQ + VT3_DAQ);//VOLTS//S10 + Vac_break in +
Lead_Ext_In

V8 := (VT3_DAQ);//VOLTS//S9 + Lead Ext In

V9 := (VT2_DAQ);//VOLTS//Lead Ext solder joint @ vcl cold end IN

V10 := (VT1_DAQ);//VOLTS//VCL In

V1ié := (VT1_DAQ + VT2_DAQ + VT3 _DAQ + VT4 _DAQ + VTS5 DAQ);//VOLTS// Resistive

section IN

//whole magnet V11 := VT22 DAQ;//VOLTS//Whole magnet RT lead to lead

//V18 := VTXX_DAQ/1000000;//VOLT//Whole magnet 4.2K lead to lead

VTXX_DAQ: VT2_DAQ + VT3_DAQ + VT4_DAQ + VT5_DAQ + VT6 DAQ + VT7 _DAQ + VT8 DAQ
+ VP9_DAQ + VT10_DAQ + VT11l_DAQ + VT12_DAQ + VT13_DAQ + VT14 DAQ + VT15 DAQ +
VT16_DAQ + VT17 DAQ + VT18 DAQ + VT19 DAQ + VT20 DAQ

//Lead Out resistive voltages

vi2 := (VT21 DAQ);//VOLTS//VCL Out
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