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TELESCOPE CONTROL SYSTEM 1 (TCS1) SIMULINK  MODEL
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5

West Ref
Gain

West Limit
Ref Select

-0.720

W. Slew 
Vel Limit

-0.160

W. Beam 
Vel Limit

Velocity, 
Magnitude Limited

(op amp rails)

Velocity CMD In

Velocity In

Conditioned Tach Out

Current CMD Out

Velocity Control Loop
 POSITIVE TORQUE (EAST)

Velocity CMD In

Velocity In

Conditioned Tach Out

Current CMD Out

Velocity Control Loop
 NEGATIVE TORQUE (WEST)

30

User_Input

0

Track

548.78

Tach Summer 
Volts to arcs/s conversion1

0.488

42E-3s+1
Tach Sum
Transfer

TCS1 Velocity & Position
TCS1 Control Signals

Offset In

Tracking Speed In

SLEW IN

Event Trigger Time

SLEW(0)_Offset(1) Select

Position Error In

Motion CMD

Offset

SLEW Direction 0=E 1=W

Slew Switch Control

TCS1 Control
(computer + digital logic)

1.2

Sum GainSLEW or Beam 
Accel Limit Select

0

SLEW Select

SLEW Direction In

SLEW Mode Active In
SLEW FD FWD Out

SLEW Feed Forward

SLEW
Accel Limit

2000

SLEW

206264.81

Rad/s to arcs/s conversion6

206264.81

Rad/s to arcs/s conversion5

206264.81

Rad/s to arcs/s conversion4

206264.81

Rad/s to arcs/s conversion2

Proportional
Limit

(op amp rails)

1.96

100E-6s+1
Proportainal

Gain & LP Filter
Offset/SLEW Select

2

Offset/SLEW  
Simulation Start Time (sec)

1

Offset Select

Event Trigger Time In

Offset

Feed Forward Out

Offset  Feed Forward15

Offset

Current CMD In

Motor Velocity In

Torque Out

Actual Current Out

NC307 Amplifier and Motor
Positive (EAST)

Current CMD In

Motor Velocity In

Torque Out

Actual Current Out

NC307 Amplifier and Motor
Negative (WEST)

0.84

More 
Proportional

Gain

340E-6s+1

1

Low Pass Filter

up

u

lo

y

Limit is set for SLEW
*or* TRACK/OFFSET

90E-3s+1

3.5E-6s   +8E-3s+12

Lead Compensator & 
LP Filter

Offsett Feed Forward In

Position Error In

Integrator Clear In

Velocity CMD out

INTEGRATOR w/ Clear

[TRIG]

G9
[SLEW_SW]

G8

[ERR]

G7

[PRO]

G6

[INT]

G5 [I_E]

G4

[I_W]

G3

[VTS]

G20

[C_E]

G2

[VEW]

G19

[VEE]

G18

[TQW]

G17

[TQE]

G16

[POS]

G15

[PCMD]

G14

[SLEW_DIR]

G13

[SSW]

G12

[ERROR]

G11

[OFFSET]

G10

[C_W]

G1

[SLEW_SW]

From7

[TRIG]

From5

[SLEW_SW]

From4

[OFFSET]

From3

[SLEW]

From2

[SLEW_SW]

From1

[Test_Points]

F_Key2

[Control_Signals]

F_Key1

[ERROR]

F9

[SLEW_SW]

F8

[ERR]

F7

[INT]

F6

[PRO]

F5

[I_W]

F4

[I_E]

F3
[C_W]

F2 [VEW]

F18

[VEE]

F17

[I_W]

F16

[I_E]

F15

[SLEW_DIR]

F14

[PCMD]

F13

[POS]

F12

[VTS]

F11

[SSW]

F10

[C_E]

F1

5035.762

Encoder to DA Gain
(rad/s to volts)

Encoder
(quantization only)

5East Ref
 Gain

East Limit
Ref Select

.720

E. Slew 
Vel Limit

0.160

E. Beam 
Vel Limit

DAC
(quantization only)

(volts to volts)

0

ConstantBeam
Accel Limit

torque - a

torque - b

disturbance

position

velocity - a

velocity - b

2 motor mechanical system
(TELESCOPE)


