TCS3 Conceptual Design


6. MCC replacement
6.1 TCS1 MCC1
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Universal time and Local time to be displayed on tcs3 graphics window.

All functions can be implemented using software commands. 

The speaker is used to issue beep for operator feedback.
6.2 TCS1 MCC2

MCC2 control/display is mostly related to the TCS servo functions (RA, Dec, DOME).
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Note from MCC meeting:

1. Safety issue – In the past the computer had shutter control. This was disabled, the shutter can only be controlled via the MCC. The LED indicated when the shutter has reached its destination.  Communication to the shutter is via slip ring. The IRTF has 7 slip ring:


1-3. 
Power ( 3 Phases)


4.
GND


5. 
Neutral

6.
Tone Modem UP. Control signals for lights and shutter.


7.
Tone Modem Down. LED switch for shutter position.


8.
Signal GND.


[image: image3.emf]Name Description IO Port Widget TO Panel

Sidereal time Display display sidreal time Y display value

Right ascension display of RA Y display value

Hour Angle display of HA (from APE) Y display value

Declination display of dec (from APE) Y display value

Out-Hold

only use to adjust time in 

manual mode N

Fast Set " N

Slow Set " N

Trim +/- " N

Guide - declination - Track - NS

Thumb wheels to enter 

rates N

over-speed N

excess error Y displayServo errov value.

track N

Guide - Right Ascension -track - 

WE

Thumb wheels to enter 

rates. N

over-speed N

excess error Y DisplayServo errov value.

track N

Track & Guide (Red Button)

Press button to accept 

Track/Guide rates. N

Guide Rate ( 60, 30, 15, SW)

Selects guide rate - SW 

input from thumb wheels. N

SHUTTER

Lower Shutter -open/close hold-

switch Y up/down hold switch

Upper Shutter - open/close hold-

switch Y up/down hold switch

U.S. Up limit DI DI Y LED display

Touch DI DI Y LED display

L.S. Up Limit

DI - present shutter can't 

reach limit DI Y LED display

LS. Low limit DI DI Y LED display

Crane not stowed DI DI Y LED display

DOME

Dome on off

enable/disable computer 

control Y

Dome Mode

Auto - computer control. 

Manual used creep 

buttons. Y choice menu

Manual / Joy switch

Creep = use dome creep 

speed; Joy = used joy 

stick to move. Y up/down hold switch

Creep speed

In creep, this level 

controls the velocity of 

motors. Y value bar

Dome Joy Stick

In Joy mode, move the 

dome L/R using the 

joystick

Telescope Guide: N, S, E, W

offset buttons for LSI. 

TCS3 may need error 

N,S,E,W; Also pressing 

this button disables the 

slew Y

System Mode

Nob to indicate who is 

controling the servo

Manual Under control of MCC N

Standard LSI-11/23 control N

Comp PDP computer - obsolete N

SLEW

Slew enable Hold to enable slew rates Y up/down hold switch

Slew joystick Manual slew Y N-S-E-W buttons

Emergency Stop Nob

Zero velocity to servo 

motors (RA, Dec, Dome) Y Big Red, push button.

Reset (red button) Enable servo after stop. Y ??


MCC2 functional description table

6.3 TCS1 MCC3

MCC3 s used mostly for Facility IO and TCS function not directly related to the servo.
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1. Dave and George suggested that we have a way of saving and recalling counterweight configurations. Multiple configuration are needed for various instrument configurations.

2. Limits. The RA DEC axis has 3 limits controls:

a. Slew – This limits the velocity current from slew (1200 as/s) to track (400 as/s) speed.

b. Stop – This sets the velocity current to zero.

c. Brakes – This turns on the brakes. The disable this limit, a override card is plugged into the qBus.

These are safety function provide by the tcs electronics. not software algorithms. TCS3 will need to preserve these limits; however the brake override can be a switch in the tcs3 electronic. The tcs3 software should monitor the tcs3 brake override.

3. Not shown is a mirror support air pressure input. The is a Analog voltage. A serial based DV Monitor box is installed. Currently this data is not monitored or recorded. TCS3 will probably acquire the analog Input (not use the serial monitor).


[image: image5.emf]Name Description IO Port Widget TO Panel

Righ Ascension

RA Drive current west Analog In Y

RA Drive current east Analog In Y

RA Diff switch

Actual or differential 

currents. N

Declination

Dec Drive current west Analog In Y

Dec Drive current east Analog In Y

Dec Diff switch

Actual or differential 

currents. N

Dome System

Meter1 Analog In Y

Meter2 Analog In Y

Meter3 Analog In Y

Meter & Turn nob

RH Weather data - R. Hum.

TEMP Weather data - temp

RH Alarm Shows RH alarm set point

HA enc Temp Displays encoder temp. Not Active

Closed cycle cooler Fail (Blue LED)

Indicate if the close cycle 

cooler is running.

Volt Meter & Turn nob

Focus View focus position  Y

Collimate x 2 View collimate position. Y

counterweights x 6

View counter weights 

position Y

MCC Pwr x 4 (+5, +15, -15, +24) View for MCC power N

counterweights (14, 15, 16, 17)

View counter weights 

position Y

Lower Left Button

Brake Toggle & LED

Turns brake on/off. LED 

on is brake on.

Brake Enable

Must press enable to 

Toggle Brake on/off

Floor lights Dome light -incandesent

Fl. Dome LTS Dome light - fluorescents

Serv. Override

Allow limit switch override 

for daycrew

Mirron SPT on/off

Control mirror support 

compressor w/ LED 

indicator. Need to be at 

zenith to change value.

Mirror CVR Open/close

Open close mirror covers 

w/ LED indicator. Need to 

be a zenith to change 

value.

LIMITS

Zenith LED

LED to indicate 

Telescope is near zenith.

N, S, E, W LED. 2 Led each. Slew 

Limit (yel). Stop(red).

Yellow = slow to track 

speed; Red = Stop TCS 

movements

Horizon Limits override 1

Horizon Limits override 2

Observer's Platform

Slew Limits - UP

Slew Limits - W

Slew Limits - E

Travel Limits - UP

Travel Limits - DN

Travel Limits - W

Travel Limits - E

Lower Right Switches

Coarse Enable

Select either 1-6 or 14-17 

counterweight control.

Focus - in / out hold-switch

Focus - fast / slow switch

Collimate N/S hold-switch

Collimate W/E hold-switch

Counterweights

Yoke - H - in/out - 1 or 14 - hold-switch + 

LED

Yoke - V1 - up/down - 2 hold-switch + LED

Yoke - V2 - up/down - 3 hold-switch + LED

Tube - H - up/dn - 4 or 15 - hold-switch 

+LED

Tube - V1 - up/dn - 5 or 16 - hold-switch + 

LED

Tube - V2 - up/dn - 6 or 17 - hold-swich + 

LED

Enable/disable swich + LED 

Enable / disable counter 

weight control

Show dome motor 

currents. Dome has 3 

motors, 1 master and 2 

slaves

Show drive currents. 2 

motor per axis

Show drive currents. 2 

motor per axis

2 horizon limit LED and 

an override

George K. indicated these 

LED indicators are not 

operational. Except that 

left most LED indicated 

"Platform Not Stowed"

Focus control for 

chopping secondary.

Collimation control for 

chopping secondary

Control switches to move 

the counter weights. Note 

you should only move 

weight at a time.


MCC3 Functional Description Table

6.4 Staff Input

6.4.1 David Griep

Need to move the Telescope to Zenith (with eyeball accuracy) independent of computer control.

Need to move the dome independent of computer control.

Need to move the shutter independent of computer control.

For new TO Pannel, use a single RA and DEC joy stick. 

Need Floor light on TO panel for Emergency.

6.5 TCS3 MCC replacement
The MCC3 MCC replacement will visually consist of 2 computer monitors and a TO Panel. Normally the TCS3 computer will be booted up and running at all times. The TCS3 computer will have 2 monitors, in each monitor a GUI window will access to the various MCC functions.  The TO Panel will be a hardware panel with controls and indicators to directly control the TCS3 electronics.

The tcs1 and tcs3 system will coexist for approximately 1 year. Since space is extremely tight in the TO area, the TCS3 MCC replacements need to be compact. While the tcs1 and tcs3 systems coexist, the TCS3 displays and TO panel may be located just in front of the current MCC panels. 
6.6 Prepare TO area for new MCC Displays and TO Panel
Some effort will made to improve the TO area to better accommodate the MCC displays and TO panel. Most likely, we will replace the folding table the TO’s use for Max with a larger (real) table, and improving the equipment organization near the current MCC.

6.7 TCS3 Display 1

TCS3 Display 1 will concentrate on items directly related to the RA, Dec, and Dome servos. It provides functions similar to MCC2. Below is an illustration of what this display could look like.
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6.8 TCS3 Display 2
TCS3 Display 2 sill concentrate on items that are peripheral to the TCS – Facility control and monitoring. It provides functions similar to MCC3. Below is an illustration of what this display would look like.
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In the above example, the current are always displayed. Below the RA, DEC, and Dome current widgets, tabs would allow selection of various screen formats. Each tab could be related to a TCS task. This example displays the balance tab. 

6.9 TO Panel.

The TO panel is hardware panel with critical indicators and controls. Ideally it would be about the size of a computer monitor (16”x16”x 10”). It would be physically attached to the TCS3 electronics rack with a cable long enough to be easily positioned and moved around in the TO’s area.
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TCS Electronic Modes


Lockout – disables any movement to Ra, Dec, Dome motors.


Manual – Allow for manual velocity using the velocity joysticks.


Standard – Computer control of RA, Dec, Dome velocity is the standard operating mode.

Slew Limits


Each axis displays the slew and stop limits.


Emergency LED on if brake limit are on.


Limit Override switch makes TCS electronics to ignore limit inputs (slew, stop, brake).

TCS brakes – switch to turn on/off. Must use enable button to accept changes.
Emergency Stop – Pressing will disable all velocity and set telescope brakes. 

6.10 Cost Estimate

During the Lab development (Sept 03 – Mar 04) a prototype TO panel will be developed.

Apr-Jun 2004, the actual MCC2 panels (summit and lab) will be machined.


[image: image9.emf]Desc Qty Price Subtotal

Equipment Cost

Case 3 1000 3000

Improve TO area for new MCC 

equipment 10000

Electronic components (plus spares) 5 2000 10000

Shop Labor 120 75 9000

misc supplies (cables, etc) 1 1000 1000

0

33000

0

Total 33000
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_1115719054.xls
Sheet1

		

		Name		Description		IO		Port		Widget		TO Panel

		Righ Ascension

		RA Drive current west		Show drive currents. 2 motor per axis		Analog In		Y

		RA Drive current east				Analog In		Y

		RA Diff switch		Actual or differential currents.				N

		Declination

		Dec Drive current west		Show drive currents. 2 motor per axis		Analog In		Y

		Dec Drive current east				Analog In		Y

		Dec Diff switch		Actual or differential currents.				N

		Dome System

		Meter1		Show dome motor currents. Dome has 3 motors, 1 master and 2 slaves		Analog In		Y

		Meter2				Analog In		Y

		Meter3				Analog In		Y

		Meter & Turn nob

		RH		Weather data - R. Hum.

		TEMP		Weather data - temp

		RH Alarm		Shows RH alarm set point

		HA enc Temp		Displays encoder temp.		Not Active

		Closed cycle cooler Fail (Blue LED)		Indicate if the close cycle cooler is running.

		Volt Meter & Turn nob

		Focus		View focus position				Y

		Collimate x 2		View collimate position.				Y

		counterweights x 6		View counter weights position				Y

		MCC Pwr x 4 (+5, +15, -15, +24)		View for MCC power				N

		counterweights (14, 15, 16, 17)		View counter weights position				Y

		Lower Left Button

		Brake Toggle & LED		Turns brake on/off. LED on is brake on.

		Brake Enable		Must press enable to Toggle Brake on/off

		Floor lights		Dome light -incandesent

		Fl. Dome LTS		Dome light - fluorescents

		Serv. Override		Allow limit switch override for daycrew

		Mirron SPT on/off		Control mirror support compressor w/ LED indicator. Need to be at zenith to change value.

		Mirror CVR Open/close		Open close mirror covers w/ LED indicator. Need to be a zenith to change value.

		LIMITS

		Zenith LED		LED to indicate Telescope is near zenith.

		N, S, E, W LED. 2 Led each. Slew Limit (yel). Stop(red).		Yellow = slow to track speed; Red = Stop TCS movements

		Horizon Limits override 1		2 horizon limit LED and an override

		Horizon Limits override 2

		Observer's Platform

		Slew Limits - UP		George K. indicated these LED indicators are not operational. Except that left most LED indicated "Platform Not Stowed"

		Slew Limits - W

		Slew Limits - E

		Travel Limits - UP

		Travel Limits - DN

		Travel Limits - W

		Travel Limits - E

		Lower Right Switches

		Coarse Enable		Select either 1-6 or 14-17 counterweight control.

		Focus - in / out hold-switch		Focus control for chopping secondary.

		Focus - fast / slow switch

		Collimate N/S hold-switch		Collimation control for chopping secondary

		Collimate W/E hold-switch

		Counterweights

		Yoke - H - in/out - 1 or 14 - hold-switch + LED		Control switches to move the counter weights. Note you should only move weight at a time.

		Yoke - V1 - up/down - 2 hold-switch + LED

		Yoke - V2 - up/down - 3 hold-switch + LED

		Tube - H - up/dn - 4 or 15 - hold-switch +LED

		Tube - V1 - up/dn - 5 or 16 - hold-switch + LED

		Tube - V2 - up/dn - 6 or 17 - hold-swich + LED

		Enable/disable swich + LED		Enable / disable counter weight control
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Sheet1

		

		Desc		Qty		Price		Subtotal

		Equipment Cost

		Case		3		1000		3000

		Improve TO area for new MCC equipment						10000

		Electronic components (plus spares)		5		2000		10000

		Shop Labor		120		75		9000

		misc supplies (cables, etc)		1		1000		1000

								0

										33000

										0

								Total		33000
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Sheet1

		

		Name		Description		IO		Port		Widget		TO Panel

		Sidereal time Display		display sidreal time				Y		display value

		Right ascension		display of RA				Y		display value

		Hour Angle		display of HA (from APE)				Y		display value

		Declination		display of dec (from APE)				Y		display value

		Out-Hold		only use to adjust time in manual mode				N

		Fast Set		"				N

		Slow Set		"				N

		Trim +/-		"				N

		Guide - declination - Track - NS		Thumb wheels to enter rates				N

		over-speed						N

		excess error						Y		displayServo errov value.

		track						N

		Guide - Right Ascension -track - WE		Thumb wheels to enter rates.				N

		over-speed						N

		excess error						Y		DisplayServo errov value.

		track						N

		Track & Guide (Red Button)		Press button to accept Track/Guide rates.				N

		Guide Rate ( 60, 30, 15, SW)		Selects guide rate - SW input from thumb wheels.				N

		SHUTTER

		Lower Shutter -open/close hold-switch						Y		up/down hold switch

		Upper Shutter - open/close hold-switch						Y		up/down hold switch

		U.S. Up limit		DI		DI		Y		LED display

		Touch		DI		DI		Y		LED display

		L.S. Up Limit		DI - present shutter can't reach limit		DI		Y		LED display

		LS. Low limit		DI		DI		Y		LED display

		Crane not stowed		DI		DI		Y		LED display

		DOME

		Dome on off		enable/disable computer control				Y

		Dome Mode		Auto - computer control. Manual used creep buttons.				Y		choice menu

		Manual / Joy switch		Creep = use dome creep speed; Joy = used joy stick to move.				Y		up/down hold switch

		Creep speed		In creep, this level controls the velocity of motors.				Y		value bar

		Dome Joy Stick		In Joy mode, move the dome L/R using the joystick

		Telescope Guide: N, S, E, W		offset buttons for LSI. TCS3 may need error N,S,E,W; Also pressing this button disables the slew				Y

		System Mode		Nob to indicate who is controling the servo

		Manual		Under control of MCC				N

		Standard		LSI-11/23 control				N

		Comp		PDP computer - obsolete				N

		SLEW

		Slew enable		Hold to enable slew rates				Y				up/down hold switch

		Slew joystick		Manual slew				Y		N-S-E-W buttons

		Emergency Stop Nob		Zero velocity to servo motors (RA, Dec, Dome)				Y				Big Red, push button.

		Reset (red button)		Enable servo after stop.				Y				??

		Mirror (blue button)		Not used -was for old off-axis guider				N
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