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1 Test Overview

This test procedure is for validating and setting hardware limits on the TCS3 Safety Board.
This procedure is primarily intended to be used for board level testing. However, since the
TCS3 software and the lab setup are used during testing, some minor system level interface
testing will also be included where it is convenient. Only after completing and passing this
procedure is the Safety Board acceptable for operational use.

All fields with a vellow background are recordable data fields and must be completed.

Note: making a test procedure that is completely independent of the TCS3 lab setup was
determined to be very cumbersome due to the number and types of interfaces. Therefore, it is
important that the lab setup be maintained and functional for this test procedure.

2 Equipment and Tools Required

The table below lists the equipment and tools required to complete this test procedure.

Item # Qty | Model / Part Number Description
1 2 Fluke 179 (or equivalent) Fluke Multimeter
2 1 - TCS3 Lab System
3 1 - Latest TCS3 Software
4 1 TDS2014B (or equivalent) Oscilloscope, 100 MHz, 4 channel
5 REF | TCS-T3 Safety Board Schematics
6 1 - 14 pin DIP Test Clip
7 1 - Safety Board (unit under test)

Table 1 Required Test Equipment

3 Test Setup

Follow these steps to setup the lab system:

1.

Power down the TCS3 motor amp supplies. This is the big supply at the bottom of the
rack.

Power down the TCS3 rack box containing the Safety Board.

Disconnect all connectors from the Safety Board in the rack box and remove the Safety
Board. Install Safety Board that is to be tested and connect all connectors to it.

Remove jumpers W1, W2, W3, and W4 from the Safety Board.

Power up the TCS3 rack box and motor amp power supply.

Turn on the “t9h” PC if it is not already running. This is the analog tachometer emulator.
Start up the latest version of the TCS3 software.

Bring up two mecc windows and display meccl and mec2.

Press the “T3.Reset” button on mecl.

. Press the system power on button on mec2.

. Select the track button on mccl.

| T3-3003 Rev -
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The lab unit should be tracking. If it is not, look for any errors listed in the mecl window.
Most likely the error will be related to the limit switches on the test panel. If not, refer to the

TCS3 lab unit documentation.

Figure 2 TCS3 Lab Setup TO Control Panel

Rev -
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Figure 3 TCS3 Lab Rack

4 Testing

4.1 Limit & Stop Switches
Each switch in the table below will simulate a fault when it is switched. Start each test in

tracking mode. After each fault, move the switch back to its non-fault position and push the
“T3.Reset” (mecc1) button followed by the power on button (mce2) and select racking again,
Repeat this procedure for the next switch listed. In addition to testing the switches (simulated
fault conditions), the testing below also tests the reset and brake signals by using theses
functions in the procedure.

Check the conditions that apply to each switch. If all boxes are checked, then the fault that
the switch simulates passes.

Rev -
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Lab

mecl display (v) TO Panel
LEDs (v)
) O =
Bl & H
y 5] tf‘f’ ; ? % CII> Tester
i BlElsls| | % Final Result - Initial Palg
i 1 Error o Bl = o -
Unlige mco glel2 2lo| = All boxes checked
Message g g = ‘E B g (circle one)
Slal2|2 &l &
P cozennmmn N
E stop SafetyBrd_HA_Stop_E_Latch ¥IX[ XXX % ASS“/ FAIL }JQM L““_} og
E Emerg SafetyBrd_ HA_Emerg_E_Latch 3 PASS\/ FAIL i i
W Stop SafetyBrd_HA_Stop_W_Latch PASS | FAIL
W Emerg SafetyBrd_ HA_Emerg_W_Latch PASS 4 FAIL
N Stop SafetyBrd _Dec Stop N_Latch ASS /A FAIL
N Emerg SafetyBrd_Dec_Emerg_N_Latch PASS /| FAIL
S Stop SafetyBrd_Dec_Stop_S_Latch PASS /| FAIL
S Emerg SafetyBrd_Dec_Emerg_S_Latch PASS /1FAIL
Horizon Stop SafetyBrd_Horizon_Stop_Latch PASS /1FAIL
Hand Paddle Stop | SafetyBrd_DomeHP_Stop_Latch PASS // FAIL
Safety Brd_Emerg_Stop_Latch i

Emergency Stop

Table 2 Limit Switch Tests

4.2 Limit Override Switch

Start tracking mode. Move the “Limit Override” switch to the up position. With this switch

ASS / FAIL
E-Wj

in the up position, activate each switch and record the data in the table below until all

switches are active.

Lab
mecl display (v) TO Panel
LEDs (¥)
el e ot
- =g (oo ester
Sl 3 E —IE S LI‘S S | ¥ | Final Result- | Initials Date
Unique mccl Error flesl 2|1 |2 All Boves
Message glEE A Eé
28 8l e| @ checked
SRS Z|® ‘E (circle one)
@ %]
L) »

E stop SafetyBrd_HA_Stop_E_Latch [ | 5 | | W| ¥ [[PASS\/ FAIL |78/ | )2 % &
E Emerg SafetyBrd_HA_Emerg_E_Latch | | . | PASS’Y FAIL 4
W Stop SafetyBrd_HA_Stop_W_Latch PASS / FAIL
W Emerg SafetyBrd_HA_Emerg_W_Latch PASS I/ FAIL
N Stop SafetyBrd_Dec_Stop_N_Latch PASS |/ FAIL
N Emerg SafetyBrd_Dec_Emerg_N_Latch PASS |/ FAIL
S Stop SafetyBrd_Dec_Stop_S_Latch PASS I/ FAIL
S Emerg SafetyBrd_Dec_Emerg_S_Latch PASSI/ FAIL
Horizon Stop | SafetyBrd_Horizon_Stop_Latch PASS / FAIL g

Table 3 Override Switch Tests #1

U

| T3-3003 Rev -
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Deactivate all of the switches from the above table. Move the “Limit Override” switch to the
up position. For each mode below, start in tracking mode. Unlike the test above, the tests in
the table below should cause faults. Reset, turn on power, and start tracking after each fault.

After the completion of the tests, move the Limit Override to the down position (off).

Lab
meel display (V) T?é’gl;el
)
Switch ol ® z | : Tester Initials | Date
Bl E|5|L| 8 || FinalResult-
Unique meel Error SlElz[ 5| 1 |©| Allboxes
Messa-xge g-;g; ﬂé & % E (':helcked
v 5% g‘ E & % (circle one)
3ol 5 5
:w S0 1T [75)
Hand Paddle Stop | SefetyBrd_DomeRP_Stop_Lateh |y || %] X| % |XX.| PASS)/ FAIL | 200U [A[2FoY
Emergency Stop SafetyBrd_Emerg_Stop_Latch | ] e ] & X lsis/s“ / FAIL Y A ﬂ-u 23 }D%

Table 4  Override Switch Tests #2

4.3 Telescope Enable Switch

The telescope enable switch will not cause the TCS3 to remove system power. It simply
disables the telescope (and applies brakes) as its name implies. Begin in tracking mode, move
the switch down to disable the telescope, and record the data. After completion of the tests,
move the switch to the up position.

Lab
meel display (v) TO Panel
LEDs (¥)
Zi
58| |5
Switch % '}"3 % ,i. Final Result - Tester Initials Date
Unique mccl Error Slz|n|Q Allb
; Message PO - O e
&l g 'é m checked
|l g|®@| &| (eircle one)
2| 2 b=
: 2 2l
g — Py ] r
Telescope Enable | TOP Tele Enable is OFF YN X[ {rPass) FAIL | ¥ W/ "![ L}I/ 95

Table 5 Telescope Enable Switch Tests

4.4 Overcurrent

There are several overcurrent telemetry points used to protect the amplifiers and motors for
both the dome and the telescope axes. To test these points, the lab TO Panel has
potentiometers that can vary the voltage, emulating the current feedback in the actual system.

There are two steps to this testing section. The first step is to adjust the Safety Board
potentiometer to the correct value. The second is to test the Safety Board and TCS3 software
together. Repeat the steps for each point listed in the table.

NOTE: The current limits will be set fairly high relative to the average current usage. Based
on the position of the telescope much higher current may be required during acceleration. If
the dome “sticks” or binds at a certain point, maximum current may be required. Therefore,

Rev -
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the dome current limits are set very high and may only trip under a catastrophic condition
such as a short or amplifier malfunction.

1. Adjusting the Safety Board Current Trip Point

Set TCS3 to idle mode. It is likely that the TCS will have overcurrent conditions when
adjusting the potentiometers. These errors can be ignored. While monitoring the “current
telemetry”, “comparator input”, and “Logic State”, adjust the TO Panel potentiometer until
the “current telemetry” reaches the specified value. Adjust the Safety Board potentiometer
until the overcurrent logic state changes from a logic “1” to a logic “0”. Record the requested
values in the'table. All measurements are referenced to “AGND”. There is no pass or fail in
this subsection. This an adjustment section and the values must be within the setpoint. If the
potentiometer is not adjusted correctly, the next subsection tests will not be passed.

Note: For the the West, East, North, and South overcurrent circuits, only one direction
(voltage polarity) will actually need to be tested. TCS3 has opposing motors with each motor
driving in only one direction. Therefore, the opposite polarity will never trip outside of an
unexpected catastrophic type of failure.

The dome amplifiers may be expected to put out maximum current for a significant amount of
time due to the dome “sticking” at certain points. Therefore the current limits are set above
the amplifier limit and would only be tripped during a catastrophic type of event.

The nominal current telemetry factor is 11.66 A/V.

> Current Telemetry (Vdc Comparator Input (Vdc) Tester
Monitor ¢ ; e Date
Current Overcurrent (Eing 1O Fanel) i ey
Point Logic State A ! i
prox. easure £
at Current At Se\tlp:ml Actual Pot At Exz;cted Actual
Trip Point (o L
p, SRy TBl B
West Current Ul10-1 35A B1 3.0 +- 10mV 330 R128 TP5 0.42 to 0.50V :—\8 20(’“!‘121%8
TBI- ) : ;
East Current | U10-14 35A B2 -3.0 +- mmi 3 O RI30 | TP8 | -042to -o.sov__,o ._1 Cl g’%: Y I Z? ‘5
Ja
North Current U7-1 35A Tg; i 3.0 +/-10mV 3 R99 TP2 0.42 to 0.50V Li g
Te="'n O P
South Current u7-14 35A Tg; T 3044 10my 3 O R101 TP3 042 10-0.50v L_.tq
—— = -, % ‘
" ~N
DOME#L | o1 | 474 | TBL/| msr 100my iy RI27 | TP6 | 04210050V
Current B5 ® D [ ] '-\ :
>
0]
‘ ; o
ROMB w2 U9-14 47 A EL) +- 100mV LlL ™ R120 | TP7 0.42 to 0.50V
Current B q_ r 9 5]
o
o
DOM_': " Ul3-1 | 47A s B4+ 100mv | R152 | TP9 0.42 10 0.50V 2
Current B g L‘- lﬂ e O 9 = =

Table 6 Wﬂ Adjustment
2 C(M

a2l
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2. Testing the Overcurrent Telemetry

Reset by pushing the *“T3.Reset” (mcel) button foilowed by the power on button (mec2).
While monitoring the “current tefemetry” and the “overcurrent” tefemetry, adjust the TO
Panel potentiometer until the “overcurrent” telemetry changes states from a logic “17 to a
logic “0”. Record the reguested values in the table. All measurements are referenced to

“AGND™,

NOTE: *The overcurrent trip points are not symmetrical due 10 the design and current build
of all of the Safety Boards. It was decided not to modify the built boards to be symmetrical
since the TCS operation isn’t affected by it. Motors are driven in one direction only, so
having unsymmetrical trip points in the other direction doesn’t matter. A shorted,
catastrophic condition would still be detected. The Dome motor overcurrents are set high,
above the maximum continuous current available by the amps, so their function is only fo
detect high current, catastrophic conditions.

Rev -
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— Current Telemetry (V)
T Monit
DI Cumrent i Unique
= ip Poi i Tester
8 Doiftatd Ovcfcurrcm Approx. Act}:al Trip Point Trip Point iidel Brver Unique meel oS Date
i Logic State Current Measure Trip SPEC Error Present Initials
Polarity ; 1 SPEC Message
At Trip At Point (Vdo)
?DJ Point V)
<
1
T SafetyBrd OC - 1 &s p
West+ ul10-1 35A | TBI-BI 3 C} 29t03.1 { PASS/FAIL West _Latch AlL ZQ'U “'23/03
SafetyBrd_OC
West- U10-1 | *42 A | TBI-BI | 350037 PASYY FAIL = FAIL
. _3 . b NN West _Latch =
SafetyBrd_OC
Eastt | U10-14 | *28 A | TBI1-B2 Q| 23025 ((PassyFaIL | YRR FAlL
20 7 ast _Late ;
East- Ul10-14 | -35A | TBI-B2 3 O 2910-3.1 FA[L Sa}‘;:??&?}f— AIL
. ﬂ J - s
SafetyBrd_OC
North+ U7-1 35A | TBI-B3 3 2.9103.1 FAIL Wi 3 ot @FA]L
c( ) _
North- U7-1 | *42A | TB1-B3 2 b 351037 ((PASSY FAIL Sﬁ;}_ﬁ?r‘;ﬁﬁ— @FAIL
. . |
SafetyBrd_Sout
South+ U7-14 | *28 A | TBI1-B4 2 YT | 2302 ARASSYFAL “f‘yL“lfh"“ PASSY FAIL ’
5 h_Late
- SafetyBrd_Sout
South- U7-14 35A | TBI-B4 __% 0 -2910-3.1 { PASS) FAIL b Lateh FAIL ’
/0
- SafetyBrd_OC
DOME 1+ | U9-1 47TA | 815 |2 A | 391041 Qpasy/raiL | TEVE | (PAssFAIL
e omel _Latc
) SafetyBrd_OC_ .
DOME I- | U9-1 54 A | TBI-BS __L|5 -4510-4.7 {PASS FAIL Domel Latcy | (CASY FAIL
SafetyBrd OC =
g 9- - ! ] I S FAIL
DOME 2+ | U9-14 47A | TB1-B6 L\ 'O 391041 @FA | osies. e
DOME2- | U9-14 | 54 A | TBI-B6 4.510-4.7 (m&s@;mm SafetyBrd_OC_ S\ FAIL
i ) "‘“‘.b ot Dome2 _Latch
DOME 3+ | Ul3-1 47A | TBI-B7 3 q b 1@3 ST SS::]):;M[ZST @/FML
% 2 -
p SafetyBrd_OC
DOME3- | UI3-1 | 54A | TBI1-B7 H 451047 FPASSAFAIL | OOV o AlL
T ° \'-...4“‘ ome3 _Latch $ t t

Table 7 Overcurrent Testing

Rev -
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4.5 Overspeed
There are two overspeed circuits that prevent the HA or DEC axis from exceeding a set,
maximum speed

Two steps must be completed in this testing section. The first step is to adjust the Safety
Board overspeed potentiometers to the correct values. The second is to test the Safety Board
and TCS3 software together.

1. Adjusting the Safety Board Overspeed Trip Point

Turn pots R100 and R102 clockwise to lower the potentiometer resistances. This will
effectively disable the overspeed circuit and prevent the board from reporting an overcurrent
condition that would shutdown the TCS3 system, preventing this test from being completed.

OPTIONAL: To verify that the potentiometers are low enough, measure TP1 (for R100) and
TP4 (for R102) to AGND with TCS3 powered down. Adjust the potentiometers until the
resistance is less than 100€2.

While monitoring the “velocity telemetry” and “comparator input”, set and execute an “MV™
command at 2000 arcsec/sec on mecl. This command should produce a voltage that falls
within the desired velocity telemetry range. If not, there is an issue. Adjust the Safety Board
potentiometer until the overspeed logic state changes from a logic “1” to a logic “0”. This
will cause a fault and the TCS3 will have to be reset and the MV command will have to be
reissued. Record the requested values in the table. All measurements are referenced to
“AGND”.

Note: The scale factor for velocity is approximately 596 (arcsec/s)/V.

Monitor Velocity Telemetry (V) Comparator Input (V)
Overspeed | Overspeed loier Date
Axis Logic Measure : Measure i Initials
Setpoint Desired
State At At (Vdo) Actual | Pot At (avias) Actual
HA Axis | U8-1 Ul-1 34 +-100mV R100 | TPI 0.41 to 0.49V 2r Vi 4
8,5 oMB |8/ |1/23/bd
DEC Axis

U8-14 [ U3-1 [ 3.4+-100mV 2)06 R102 [ TP4 [ 04110049V o,_‘[a\ Z’qp,v

4 [23)0%,

Table 8§ Overspeed Trip Point Adjustment

2. Testing the Overspeed Telemetry

Reset by pushing the “T3.Reset” (mccl) button followed by the power on button (mcc2).
While monitoring the “velocity telemetry” and the “overspeed” telemetry, increment and
execute the MV command until the “overspeed” telemetry changes states from logic “1” to
logic “0”. The overspeed circuit will be tested with both positive and negative velocities.
Start the MV command at +1900 arcsec/s (-1900 arcsec/s) and increase magnitude in
increments of 10 arcsec/s. Record the requested values in the table below. All measurements
are referenced to “AGND”.

| T3-3003 Rev -
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Nao

o Lo
o o5
W ST\ ) ol
o AN 12 Nk
\ Wi
Velocity Telemetry (V)
Monitor Last MV .
Overspeed | Overspeed Actual ?:ier?;:: CMD @ Umcg;cﬂor:lccl Unique meel | Tester Date
Axis Logic State | Measure | Trip Trip Point 5 Trip Point Error Present | Initials
At At Point SPEC (V) R (arcsec/s) Messege
V)
P (T //—\
HA Axis U8-1 Ul-1 3 \LQ/L\\ PASS JFAIL |~ p& | SafetyBrd OS_ K PASS //FAIL Z ‘
- 7 |
iti 50m 0 ] a_Latch qﬂu 1
— Do (100 kb
HA Axis | U8-1 | Ul-I -3.35 +/- NpASS) FAIL\ ) FafetyBrdiosiH ASS) FAIL
(negative) wrt -56\—\ 150mv. | 7 QC_)/O ) . latch \
“33w-33 s
DEC Axis Ug-14 U3-1 y| 3.35+- _@f FAIL SafetyBrd_0S_D | PASS J FAIL
(positive) \3,"“' 150mV ‘q(ﬂ 0 ec_Latch
3139
DEC Axis U8-14 U3-1 -3.35 +/- ¢ PASSJ FAIL _ SafetyBrd_OS PASS// FAIL
- s s s
(negative) ,;5 o"\% ;5;)111\/ . B 2()(,!0 ec_Latch l
3.9 Yo~
Table 9 Overspeed Tesfmg Tests
Yah [ 23foxd
4.6 Velocity Loop Testing
The velocity loop is an analog loop on the Safety Board. This section will test the DC gain of
the circuit. Using two multimeters, measure and record the values listed in the table below
while using the MV command to move at the specified rate (use mecl). All measurements
are referenced to “AGND”. There are not any convenient test points or pins for the “Vel In”
values, so resistors will have to be probed. The side of the resistor to measure is the side that
connects to P1 and is a nonzero value when the axis is moving. The other side is a virtual
ground on the input of an op-amp and will read very close to zero.
Gain=
Motor MV “Vel In” GAIN
e 2 " " Test:
Under | CMD Meft“’e Value Me;st“"e V""V?”t Vel _Out" | GAIN SPEC lhinats | Date
Test | Velocity V) Y "Vel _In" PASS / FAIL
PN
WEST 500 RS -} TBI-T9 M (b"lw A 0.9510 1.05 QRAéSJFAIL 4 GPL\J L\\ Hﬁq
-4 _ p el
WEST 1500 RS 2 | TBI-T9 r i 0.95 to 1.05 PASSY FAIL
~ 635 -47| ~ 1 LA b
EAST | -500 R8 ' TBI-T7 C\ 0.95 to 1.05 , pAss‘x FAIL | | '
LWl 7| S |
EAST | -1500 R8 TBI-T7 |z L{ er: 095t01.05 | PASEY FAIL ]
1] ©% et o : , '
NORTH | 500 R46 F TBI1-T13 f O\ Oy 0.95to 1.05 @ASS‘J FAIL . | =
A =~153| o) \ - | L |2
NORTH | 1500 R46 i TBI1-T13 o L® 0.95to 1.05 (PAS_SJ FAIL - '1
155 ™ [_13%] £ AD = e
SOUTH | -500 R45 { - TBI1-T11 . 0.95 to 1.05 "—PASS,/ FAIL i )
110 A °qq et |
SOUTH | -1500 R45 TBI-TI1 | 0.95t01.05 (PASS/ FAIL \ I =
7112™ ™ 144 87 -

Table 10 Velocity Loop DC Gain Tests
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4,7 Tachometer Gain

TCS3 uses a filtered, average velocity from the two opposing motor tachometers. To verify
that the velocity gain is correct, several points will be measured and the corresponding data
will be used to calculate the gain. Use the MV command to set the velocity as indicated in the
table. Record the required data. All measurements are referenced to “AGND” with the
exception of “measure from” values. Measure from red (+) to black (-).
4.7.1 HA Axis
East Tach (V) | West Tach (V) iR e Tach Gain=
MV i 2 GAIN
GV Iieasiie o [k ueanite o [ Feoek () it GAIN SPEC g‘l S| Dot
Velocity | TBI-T20to TB1-T23 to Ceaneab ULl | (Bais West) 12 PASS / FAIL
TBI-T21) TB1-T24) e
100 1 0.20 to 0.22 Q PASSY FAIL
e [~ oA |«190 10,20 [PASIFAIL 1 9 |23
1000 » ‘ y 0.20 to 0.22 PASS / FAIL
E | 5. 00 (0.0 4 i
1800 : W 02010022 | PASS/FAIL l
15 5 8.2 | S >
Table 11 HA Axis Tachometer Gain Tests
4.7.2 DEC Axis
North Tach (V) | South Tach (V) “HA Vel Tach Gain=
MV 5 5 GAIN :
CMD (measure from | (measure from HEeHbACK™ 1Y) " HAVel" GAIN SPEC l’{; Ttslflg Date
Velocity TB1-T29 to TBLT26t0 | (o reat U1y Bast + West) 12 PASS /FAIL
TBI1-T30) TBI-T27) i
e LoN
5 ' 24" 0.20 to 0.22 ASS/ FAIL 1
00| 881 | 28! | olTlp] o211 | Eqv [l
1000 : 3 i | & 0.20 to 0.22 PAS?/ FAIL \ -
o S M T B 0 5 |
1800 ‘ [ A1 0.20 t0 0.22 PASS / FAIL | |I
T 15 i lle s el Loy L

Table 12 DEC Axis Tachometer Gain Tests
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4.8 Power & Miscellaneous Board Signals

Power and board level signals that do not fit into any specific category and are tested in this
section. All measurements are referenced to “AGND”.
i Measure ) Tester
Signal Name Value Units SPEC PASS / FAIL i Date

At Initials

-0.44 V Reference | R154/ mVde —.g / FAIL p Pl
R153 Node _HBC\ 400 to -480 mV Pain/ L”(l*
+0.44 V R150/ is i) | mVde ASS)/ FAIL
Reference R143 Node l‘l L“ \ BB AR MY ‘|
P .
CLK OUT U13 pin 14 w] % Hz 70 t0 8.0 Hz SS/FAIL
Frequency e
BN
CLK OUT Vmax | Ul3 pin 14 5 \ Vdc 45t05.1 w‘f FAIL
]
CLK OUT Vmin | Ul3pin14 | _ ¢y 40 mVde | Byg  -400 to -530 mV (@/ FAIL
+15V Power u7-3 (5,27 Vde 14510155V PASSJFAIL
]
-15V Power Ul-11 5,20 Vde -145t0-155V ASSY FAIL
=1
VCC Power U11-16 g O"f Vde 47510525V \BASSY/ FAIL ’
3 .
TCS Lockout TB1-T36 % —7 mVde <100 mV (PASS/ FAIL
Mtr Cntr Err TBI-T35 % B mVdc <100 mV ( ASS/ FAIL
J L

Table 13 Miscellaneous Board Signal Testing

4.9 Watch Dog Timer

The Safety Board has two watch dog timers. The watchdog timer reset signal is sent from the

TCS3 Control PC to the Safety Board. With the TCS3 software and Safety Board powered,

measure the signal at the specified point. Then, push and hold the momentary contact switch
located at TB1-T38 for about 1-2 seconds. This disconnects the watchdog timer connection.
Record the results. Depending on the timing, it may take a few attempts to get both errors to
appear at the same time on the mccl screen.

Condition feelEmorRlEssage PASS / FAIL Dentet Date
Initials
| e —
Normal No Errors PASS_ FAIL

Switch Pressed

SafetyBrd_Watchdog Tmr_Laich

@FAIL

Switch Pressed

SafetyBrd_Clocking_Error_Latch

& PAsTj/ FAIL

Table 14 Watchdog Timer Test

Rress [SuferyBed. Pes
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4.10 Brake & Telescope Relays

To test these relays, start tracking (turns off brakes) and measure between the specified points
in the table. Then enter idle mode (turns brakes on) and measure the specified points again.

NOTE: In the lab system, the outputs of the relays do not ultimately connect to anything.

Relay M Units
Condition Under B A TLe Value SPEC PASS / FAIL | Tester Initials Date
Test etween
Y A
Tracking Brake TB1-B49 to |V PASS AFAIL 7 if 29/t
(brakes OFF) | Enable | TB2-B33 &”\ 23V 1025V LA 7any  |4/2%%
¥i X g
Tracking Telescope | TBI-TI to L ,t Q Less than Y PASSWHFAIL ’
(brakes OFF) | Amp 12 (e QY
N
Idle Brake TB1-B49 to , v Less than ASS) FAIL
(brakes ON) | Enable TB2-B33 " 100 mV
_ _ A
Idle Telescope | TBI-Tlto |4k Q | Greater than ( PASS}FAIL
(brakes ON) | Amp T8I el IMQ == I

Table 15 Brake & Telescope Relay Tests

411 Dome Switch & Relay
The dome switch on the TO panel selects what controls the dome. Move the switch to the
desired position and measure across the specified points.

NOTE: On the lab system, the output of this relay is not ultimately connected to anything.

Dome mecl Measure Value Tester
Switch SPEC PASS / FAIL i Date
e mcel message message Between ((9)) Initials
Position
present?
“TO Panel has N
TB1-T4 and |p Greater 7, MRy
Locked | locked Dome | PASS/FAIL | "rp) s = e THICS @FAIL O@\/ L’ / 28/¢
Control -
sale
“Dome Control
Hand TB1-T4 and Less than
Paddle Hand Pa(,i,dle PASS / FAIL TBI-T5 10 @FAIL
Mode O e
g ; TB1-T4 and Less than | -
Software | Models | PASS/FAIL | o s | e PASS DFAIL \ 3
Locked q \

Table 16 Dome Switch & Relay Tests

4.12 Overall Servo
The overall servo testing will consist of tracking, offsets, and slewing. Use the specified PID
and velocity feed forward values with the appropriate command. When performing these
tests, look for any abnormal signs, specifically large oscillations. A basic knowledge of using
the TCS3 control software is assumed. [f more information on using it is required, please
contact someone who is familiar with it (software programmer, TO, etc).
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The measurements required for all the tables below come from the sub-tab “Perf-G” in the

“Details” tab.

Basic commands used in command line prompt:
Zooms in on following error window.

pg.ferr 2

beam.set 30 30
next.hadec 1 40  Sets slew position to 1hr (HA) and 40 degrees (DEC).

Sets beam switch to 30 arcsec for both HA and DEC.

; HA s DEC Axis
Operation
P I D VIt p | D \%id
Tracking | 100k | 25k | 2k 15k 100k | 25k 2k 15k
SLEW 100k | 100 | 2k 15k 100k | 100 2k 15k
Table 17 Servo PID Settings for mcc3 window.
Following Error - “pmac” plot
HCs Tester
Operation RS e Tnitials Date
e BEEG PASS / FAIL
arcsec “range”’ std dev SPEC std
peak- arcsec arcsec dev arcsec
peak peak-peak
/"—""\)
Tracking | HA 0.5 e 0.1 PASS J FAIL é’ ) I W
o2bl O iy dWJ q Z?;'(_,
Tracking | DEC - 0.1 0.03 ASS //FAIL
077 019 & [

Table 18 Tracking Tests
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- S;t,‘““g SPEC Settling Shes
Offset A Time (back to Tester Date
Operation Axis ) pnl:)a[c within 0.2aresee | b\ g/ EATL Initials
(y:,llow) p-p band)
Tracking HA +30 Ay ‘ O <2seconds \PASSHFAILL [0 9 /25/ bK
1] A
Tracking HA 30 ) \ "'] < 2 seconds ASS)/ FAIL ’
Q
Tracking HA +100 l S < 2.5 seconds PASSJ FAIL
¢ \
Tracking HA -100 4, ?_ <2.5 seconds \}%—S{W FAIL
Tracking DEC +30 \ oy <2 seconds rA / FAIL
Tracking DEC -30 l O < 2 seconds PASS Y FAIL l
&
Tracking DEC +100 N'\ ' '13 <2.5seconds || PASS// FAIL \
AR S
Tracking DEC SN i . ?D <2.5seconds |\PASS/FAIL \

Table 19 Offset Tests

Velocity Error - “pmac” plot (yellow)
(during constant velocity portion of SLEW) SPECS
Operation ; Tgs‘ter Date
Axis | Movement [~ SPEC . PASS / FAIL Initials
gy “range” | “std dev” SHBC %
aresec/s ) & std dev
peak-peak A S arcsec/s
peak-peak /\
SLEW HA + 150 ‘ 20 PASS / FAIL ; ( |
T\ 1\ VP | PanndYledfoss
SLEW HA - { —5@ 150 \C\ 20 PASS'I\FAIL ]
SLEW | DEC + \1) 15 7 5 3 PASS 7FAIL
SLEW | DEC - ( 5 15 o ,)’ 3 PASS// FAIL
: ' \

ot

Table 20 Siew Tests
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5 Completion
1) Power down the TCS3 lab setup.
2} Remove the safety board.
3)  Verify that the correct build revision sticker is on the Safety Board.
4) Insert jumpers W1, W2, W3, and W4 back inlo the Safety Board.
5) Place “tested (date)” sticker on Safety Board.

5) Testing for the Safely Board is now complete and is acceptable for use in TCS3.
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