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Stain Gages

|

Dipole Test 12/4/96 Dr. Burt Wang NOT present

EM1 EM2 EM3 EM4 300L

Current SG1 SG1 SG2 SG2 SG3 SG3 SG4 SG4 SG13 SG13
AMPS  |micro-strain| Load Tons |micro-strain| Load Tons | micro-strain| Load Tons | micro-strain| Load Tons | micro-strain| Load Tons
Data 0 0 0 126 0 58 0 -44 0 -192 0
New Data 200 0 0 126 0 57 0.0118 -48 0.0292 -192 0.015
12/6/96 400 0 0 127 0.0116 50 0.0944 -56 0.0876 -192 0.015
600 -3 0.021 143 0.1972 43 0.177 -60 0.1168 -192 0.015
800 0] 0 171 0.522 30 0.3304 -69 0.1825 -192 0.015
1000 -6 0.042 197 0.8236 10 0.5664 -81 0.2701 -192 0.015
1200 -16 0.112 218 1.0672 -4 0.7316 -99 0.4015 -192 0.015
1400 -31 0.217 237 1.2876 -22 0.944 -118 0.5402 -192 0.015
1500 -39 0.273 246 1.392 -32 1.062 -128 0.6132 -192 0.015
1600 0 1.4616 0.6844 0.3212 0.591
1700 0 1.4616 0.6844 0.3212 0.591
1800 0 1.4616 0.6844 0.3212 0.591
1900 0 1.4616 0.6844 0.3212 0.591
2000 0 1.4616 0.6844 0.3212 0.591

Page 1




Stain Gages

EM6 EM7 300R 600L 600R
SG6 SG6 SG7 SG7 SG14 SG14 SG9 SG9 SG10 SG10 Delta
micro-strain| Load Tons | micro-strain| Load Tons | micro-strain|Load Tons| micro-strain| Load Tons |micro-strain|Load Tons| icro-strain
17 0 0 0 -187 0 1 0 -148 0
17 0.165 0 0.03 -185 0.0406 1 0 -146 0.0058 2
17 0.165 0 0.03 -178 0.0609 1 0 -144 0.0116 2
9 0.077 1 0.04 -175 0.0696 1 0 -144 0.0116 0
-10 0.132 0 0.03 -168 0.0899 1 0 -142 0.0174 2
-28 0.33 -21 0.18 -168 0.0899 1 0 -140 0.0232 2
-46 0.528 -49 0.46 -168 0.0899 1 0 -135 0.0377
-63 0.715 -81 0.78 -171 0.0812 1 0 -129 0.0551
-73 0.825 -98 0.95 -172 0.0783 1 0 -124 0.0696
0.022 0.03 0.5771 0.00285 0.4292
0.022 0.03 0.5771 0.00285 0.4292
0.022 0.03 0.5771 0.00285 0.4292
0.022 0.03 0.5771 0.00285 0.4292
0.022 0.03 0.5771 0.00285 0.4292
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Stain Gages

Strain

250

200

150

100

50

-100

-150

-200

Hadron Dipole Strain Gauges

Current

—— SG1 micro-strain
e SG 1 Load Tons
e §G2 MICTO-Strain
e $G2 Load Tons
——— SG3 micro-strain
—— SG3 Load Tons
Delta micro-strain
———— SG4 micro-strain
e SG4 LOad Tons
e DElta micro-strain
SG13 micro-strain
SG13 Load Tons
e SGB MiCro-strain
e SGB LOad Tons
e SG T MICrO-strain
s SGT Load ToNS
Delta micro-strain
e SG 14 micro-strain
e SG 14 Load Tons
Delta micro-strain
e SG 9 Micro-strain -
e SGO Load Tons
e $G 10 micro-strain
wene $SG10 Load Tons

I
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! ¥4¥M¥ ] o
| | “7 |
300R 600L 600R ‘%ﬁ
Delta SG14 SG14 | Delta SG9 | 8G9 | Delta SG10 SG10 | Delta | N
micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons| micro-strain | micro-strain | Load Tons| icro-strain |
0 -181 0.0174] 0 8 o012 o 8 o o
0 -182|  0.0145 0 5 0.012 0 -141 0.0096 0
0 -192 0.0145 0 5 0.012 0 -155|  0.0224| o |
B 0 -205 0.0522| 0 5 0.012] 0 -173 0112, o
1 0.5423 0 5 0.012 0 04416 0|
0 0.5423 0 ] 0.003| -5 | 04736 78
B 0.5423 0.003 04736 101 |
0.5423 | 0003 04736] 123 3
B 0.5423 0.003 | 04738 155 o
0.5423 0.531 ] 09184  16.15 N
0.5423 0.531 | oerea 1675 i
0.5423 0531 | ooisa aEs
1 0.0029 0 0.003| -5 0.0032 T
Delta SG14 SG14 Delta SG9 SG9 Delta SG10 SG10 | Delta
micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons| micro-strain | micro-strain | Load Tons| icro-strain
e e
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Stain Gages

Dipole Test 1/2/97 - Dr. Bert Wang NOT Present
EM1 EM2 EM3

Current SG1 SG1 Delta SG2 SG2 Delta SG3 SG3 Delta
AMPS micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain
Data 0 0 0 0 127 0 0 57 0 0
112197 100 0 0 0 127 0 0 57 0 0
200 0 0 0 127 0 0 57 0 0
New Data 300 0 0 0 127 0 0 57 0 0
1/3/97| 400 0 0 0 171 0.54 44 30 0.36 27
500 6 0.0438| -6 197 0.852 26 10 0.12 -20
B 600 -16 0.1168 -10 218 1.104 21 -4 0.048 -14]
700 -31 0.2263 -15 237 1.332 19 -22 0.264 -18
e 800 -39 0.2847 -8 246 1.44 9 -32 0.384 -10
900 0 2.044 39 0 0 -246 0 0 32
1000 0 2.044 0 0 0 0 0 0 0
1100 0 2.044 0 0 0 0 0 0 0
Total Strain 0.0073 0 0.012 -127 0.012 -57

Current SG1 SG1 Delta SG2 SG2 Delta SG3 SG3 Delta
AMPS micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain
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Stain Gages

N o ;J\ .
- B
EM4 o 300L EM6 A
SG4 SG4 Delta SG13 SG13 | Delta SG6 SG6 Delta | SG7 | SG7
micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons micro-strain | micro-strain | Load Tons.
-43 0 0 -191 0 0 17 0 o Al 0
-43 0 0 192 0.003 -1 17 o o 4 0
] 44| 0.0073 -1 192 0.003 0 17 o0 o 4 o
-49|  0.0438 5 -192 0.033 0 16 0.011 -1 - 0
96|  0.6497 47 -192 0.033 0 -10 0297 26| )
-153 1.0658 -57 -192 0.033 0 28 0495 18] 21 0.21]
B -250 1.7739 -97 -192 0.033 0 -46 0.693 18] 49 0.49]
-356|  2.5477 -106 -192 0.033 0 63 0.88 I -81 0.81
-412|  2.9565 -56 -192 0.033 0 73 099  -10 -98 0.98
0/ 0.0511 412 0 0.543 192 0 0.187 73 o 0
0 0.0511 0 0 0.543 0 0 0.187 0 0 0|
0  0.0511 0 0 0.543 0 0 0.187 o adll 0 )
0.0073 43 0.003 191 0.011 T 0.01
SG4 SG4 Delta SG13 | SG13 Delta SG6 SG6 | Delta | SG7 SG7
micro-strain | Load Tons | micro-strain | micro-strain | Load Tons micro-strain | micro-strain | Load Tons | micro- straln micro-strain | Load Tons
o # — _
I - e
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Stain Gages

300R 600L 600R
Delta SG14 SG14 Delta SG9 SG9 Delta SG10 SG10 Delta
micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain micro-strain | Load Tons| icro-strain |
0 -180 0 0 4 0 0 -137 0 0 ]
0 -184 0.0116 -4 4 0 0 -142 0.016 0 N
0 -194 0.0406 -10 4 0 0 -157 0.064 0
0 -197 0.0493 -3 5 0.003 1 -164 0.0864 0
1 -168 0.0551 29 1 0 -4 -142 0.0192 0
=21 -168|  0.0551 0 1 0 0 -140|  0.0256 7.8 R
-171 0.0464 1 0 -135 0.0416 10.1
-172 0.0435 1 0 -129 0.0608 12.3
-443 0.7424 1 0 -124 0.0768 15.5
0 0.5423 0 0.531 0 0.9184 16.15
0 0.5423 0 0.531 0 0.9184 16.75
0 0.5423 0 0.531 0 0.9184 17.185
-20 0.0029 12 0.003 -3 0.0032 95.785
Delta SG14 SG14 Delta SG9 SG9 Delta SG10 SG10 Delta
micro-strain | micro-strain | Load Tons | micro-strain | micro-strain | Load Tons | micro-strain micro-strain | Load Tons icro-strain
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Stain Gages

 Dipole Test 1/6/97 - Dr. Bert Wang NOT Present

| o 127 o012 -
= haitd .
' . SG1 Delta SG2 SG2

Delta Delta |
micro- strﬂLoad Tons | micro-strain | micro-strain | Load Tons | micro-strain m Load Tons micro-strain
\P\ oS
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Stain Gages

-50/  0.0511
-52|  0.3285
- s¥|  0.0511
— 5901200571
0.0511

se | sci e e y
micro-strain | Load Tons| micro-strain | micro-strain | Load Tons Load Tons
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Stain Gages

~ [300R 600L
Delta | SG14 Delta SG9 Delta SG10
micro-strain | micro-strain | Load Tons | micro- straln micro- straln Load Tons | micro-strain
0 -180 4 0 0 -137

0 o s 0

3 1 -153] 00512 0

0 -164 0.0864 0

o  -191 0.1376 0|
5  ~249|0.230.4736 78 ]

_ 0.4736 10.1

_ 04736 123

- 04736/ 155

| ~osie isis

16.75

a 0.9184| 17.185
4 95.785 -

SG14 | SG14 Delta _ Delta SG10 | SG10 Delta
micro-strain | micro-strain | Load Tons micro-strain | Load Tons | micro-strain | micro-strain | Load Tons icro-strain ]
I N o | i D

N S I ]

l 1 1
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Hadron Dynapower Operational Modifications
James Proffitt 19-Sep.-1997

1. SW3: Force wiring to “remote” condition and remove switch
\/2. PLC TTL input module, slot 5:
¢ Channel 2: Disconnect wire #200 and jumper input to COM (disable remote stop
command).
*  Channel 3: Disconnect wire #201 and jumper input to COM (remote voltage sense).
* Channel 4: Disconnect wire #202 and jumper input to COM (remote current sense).
\/3. On regulator module:
* Remove relays CR1, CR2, CR3, CR4, CR5. |
* Install jumpers in CR1 and CR5 sockets to force circuit to use remote current feedback.
¢ Install jumpers in CR2 socket to force circuit to use local error amplifier.
* Install jumpers in CR3 socket to force circuit to use local voltage reference and remote
current reference.
* Install jumpers in CR4 socket to force circuit to use remote voltage feedback.
Connect remote voltage feedback cable from power supply regulator to magnet current lead
flags through 1Kohm, 1/2w resistors to be located at the magnet.
“Remove remote voltage reference 12-bit DAC, interconnecting cable, and wiring module.
Modify M3/M4 to be independent of PLC
¢ Disconnect relays CR6, CR7, CR8, CR9 from the PLC DC output module in slot 4.
*  Wire CR6 to drive M3 and M4 such that M3 is open and M4 is closed when de-energized,
and M3 is closed and M4 is open when energized. 2%
* Use the auxiliary contacts on M2 to drive CR6. v
¢ Connect the CR6 coil voltage to the STD-Bus digital input module, Channel ¥. ¥. l
¢ Place 535 MCM jumpers from output terminal B+ to output terminal A- (as indicated on
schematic) such that when M4 closes, the magnet is shorted and current flows through the
ZFCT.
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Hadron Dipole Protection Circuit Modifications
James Proffitt 19-Sep.-1997

The objective is to make all faults (except quench and lead voltage faults) initiate a controlled
discharge through the STD-bus computer. Quench and lead voltage faults continue to affect the
undervoltage release on M3. The main input power relay is latched on after startup to prevent the
power supply from automatically turning off under any circumstances. The local power switch
and emergency stop switch remain effective. ‘

1. Remove KCR-1 and KCI-1 contacts from KM circuit.
2. Remove KCR-2 contacts from emergency stop circuit.
/3. Remove CR4 and CRS5 contacts from M3 undervoltage trip circuit.
. Add relay KP to Dynapower and install KP contacts in “emergency stop” circuit and in “cryo-
_ genics ready” LED circuit.
\/{ Add install KM contacts in series with “Emergency Stop” circuit.
. Connect KCR contacts to STD-bus digital input module.

+24v
KP-1 T KCR-1

| |l S /
! Between “Emergency Stop” N = To STD-bus /
| . and CR4/ CRSg SR —> digital input module ¢+. X O

r1<M74’ 3 v

7. Install process meter to interlock M3 undervoltage disconnect with magnet voltage. Monitor
magnet voltage at current lead flags through 1Kohm, 1/2w resistors. Set interlock threshold to
+/- 150% of the power supply charging voltage.

1k, 1/2w
W2
Process
Meter

~Sin /SZ/ 10v
W&
Bu//L/\/\/\F 1k, 1/2w

R = 10k, 0.1% o, R

/8. Remove Wang quench detector fault from KM circuit and install new quench detector fault
into KP circuit.

//U STALLECTD ocroseR. (977
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£ O ® Dispose of Batteries Properly: For assistance, call BEST’s Technical Support Center at
1-800-356-5737 (U.S.A. or Canada) or call your local BEST office.

& WARNING!

1y | Do not dispose of batteries in a fire because the batteries could explode.

Do not open or mutilate batteries. Released electrolyte is harmful to the skin and eyes
and may be toxic. . '

Batteries contain lead. Many state and local governments have regulations about
disposing of used batteries. Dispose of batteries properly. For assistance, call BEST’s
Technical Support at 1-800-356-5737 or call your local BEST office.

30/18 —~ Coryer £ (0 QWi

ection 300: Initial Startup and Phase Chec

& WARNING!

Some units have been programmed at the factory for “autostart.” If programmed for
“autostart,” the unit will turn on any time mains (AC line) is applied (after a 60-second
. @ delay). For more information or to change thiﬁiure, see the user manual.

Before continuing, read the warnings on the inside front cover of this manual.

After installing the unit, use this section to perform the initial startup and the phase check for the
maintenance bypass cabinet (MBC). This section is for the initial startup only.

The steps in this section are for a unit with a BEST-supplied maintenance bypass cabinet (MBC).
Follow this Procedure Exactly! No Load Should Be Connected!_

1. Make sure that all AC and DC power is off. \/

2. Swiich the UPS bypass switch to “UPS.” Vv

(, /
O 3. Make sure that the main circuit breaker in the load panel is off so that the loads cannot
receive power from the UPS.

25



4. Open the UPS front door(s). / ‘ ’ 0

5. Remove the retaining brackets for the fuse holder containing DC fuses F001, F002, andV"
F003. See Figure 3 or 5 in Section 201 for location of fuse holder. :

6. At the mains AC input panel, switch on the input power to the UPS and maintenance bypass(/
cabinet (MBC).

7 Switch the UPS AC disconnect switch “ON.” The UPS display should show System type1/
xxkVA xxxV, and an audible alarm should sound.

8. Within 20 seconds, the display should show **Stand-by**. v

9. Check the phase rotation at the service panel and the unit. The unit will not start if the phase /
rotation is incorrect. The phase rotation must be A, B, C and clockwise.

10. When the audible alarm stops, push the green “on” button located inside the UPS front door.
The display will show Normal operation load power XX%. L~

NOTE: One or more alarms may occur. If the alarm(s) persists for more than 20 seconds,

refer to the “Alarms” section of the user manual. If the unit activates a “battery \/

monitor alarm,” you should set the user parameter “battery monitor reset” to “ON.”

11. Open DC fuse holder (F001, F002, F003). See Figure 13. For location of DC fuse holder, see
Figure 3 or 5.

12. Place the DC fuses in the fuse holder. Make sure that the red tab on the fuse faces the top R(y 0

the fuse holder. Make sure that the fuse locking tabs are aligned in the slots on the fuse

holder. See Figure 13.
13. Press each fuse into place. The fuse will “click” into place when it is locked in correctly. L/

Figure 13: DC Fuse Holder

P ————
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. Using an open palm, close the fuse holder. \/

. If the unit has external batteries:

a.  Turn the pre-charge/discharge switch to the “pre-charge” position and hold it until the L
LED turns off.

b.  Switch the battery DC disconnect (DCD) “ON.” 2 gl

16. If the UPS is connected to a generator, verify that the unit operates properly on generator

power before continuing. If the UPS operates properly on generator power, continue this
procedure. If the UPS does not operate properly on generator power, phone BEST’s
Technical Support Center for assistance.

& CAUTION

Before you switch the UPS bypass switch from “UPS” to “LINE”, use the steps below to
check for correct voltage, phasing, and system operating mode.

(. 17.

18.

Program the unit into static bypass operation:
a. Press @ to access the user parameters. L

b. Press the @ or @ key until the display shows Bypass operation: OFF. <~

-

c. Press to turn static bypass operation on. The display should show Bypass “~—
operation.

At the maintenance bypass cabinet (MBC), make sure the UPS output voltage is
approximately the same as the AC line input voltage (there may be slight differences). Use a

true RMS voltmeter to measure the phase-to-neutral voltage at the MBC AC line input and
the MBC output:

MBC AC Line Input MBC Output
a. Lltoneutral 2779. ZVAC LI to neutral 2. 53.0VAC ,
b.  L2toneutral 7 2. ©VAC L2 to neutral 22, )VAC L/
c. L3toneutralZ /5.0 VAC L3toneutral] 81, WAC '
The voltages in the first column should be similar to the voltages in the second column.
If the voltages are more than 10 volts apart for 208 V nominal or 25 volts apart for ~

480 V nominal, check the connections and correct any wiring problems before
continuing.

27



19. At the maintenance bypass cabinet (MBC), make sure the UPS output voltage and the AC Q
line input voltage are in phase. To do this, measure the AC voltages between the following
points at the MBC AC line input and the MBC output:

MBC AC

Line Input MBC Output :

a. Ll input to L1 output 4,35 VAC .
b. L2 input to L2 output 4. 14 VAC /
c. L3input to L3 output 3.40 VAC '

These readings must not be more than 10 VAC. If they are, call BEST’s Technical 'V
Support Center or your local BEST office.

20. At the maintenance bypass cabinet (MBC), measure the following:

a. N input to Ground , 01 VAC
b. Noutputto Ground , 00© VAC

c. NinputtoNoutput . O [ VAC

“N input to N output” should not exceed “N input to Ground.” If it does, call BEST’s /
Technical Support Center.

21. Check for proper voltages at the bypass switch load output terminals and the load distribution Q

panel(s). ‘
. Py VT CH%
Bypass Switch Load Output Load Panel Input
a. Lltoneutral 2.8 > VAC L1 toneutral____/ VAC
b. L2toneutral 2 % -¥AC L2 to neutral VAC : 0 {

c. L3toneutral 230, < VAC L3 to neutral VAC
22. Switch the UPS bypass switch to “BYPASS.” t/

23. Recheck for proper voltages at the bypass switch load output and the load distribution«,//

panel(s).
Bypass Switch Load Output Load Panel Input / V o poT cHe !
a. LItoneutral279. 2 VAC L1 to neutral / VAC ‘ ‘
b. L2toneutral) 7%.4 VAC L2toneutral _/ VAC

c. L3toneutralo 7.9 VAC L3 to neutral _/ VAC

24. Switch the UPS bypass switch to “UPS.” v

28




) ) @ 25. Return the UPS to normal operation mode:

a. Press @ to access the user parameters.

b. Press the _—‘J or IE key until the display shows Bypass operation: ON.

c, Press X to turn static bypass operation off. The display should show Normal
operation load power Xxx%.

You can now apply loads to the system. As the last step of the installation, BEST recommends
that you clear the events log. See Section 400, “Clearing the Events Log.”

Section 400: Clearing the Events Log

The events log contains the 250 most recent UPS events, including alarms. To clear the events
log, follow the steps below:

’ 1. Simultaneously press and . The display should show Key in password.

O 2. Using the key pad, enter “920701.” The display should show Logging stack is
' - reset. The events log is now cleared.

«

3. Press . The display should show Normal operation load power xx%.

If the unit will not be used immediately, go to Section 500, “Shutdown Procedure.”
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