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Magnum Keypad / Display Rev 2.0 
 (HVAC 8.00 & Higher) 

 

 

 
The MCS Commitment 

 
Our commitment is to provide practical solutions for the industries needs and to be both a 
leader and a partner in the effective use of microprocessor controls. 

 
Micro Control Systems, Inc. 
5877 Enterprise Parkway 
Fort Myers, Florida 33905 

PH:  (239) 694-0089   FAX: (239) 694-0031 
www.mcscontrols.com 

 
(Our Website contains product descriptions, manuals, software releases, troubleshooting 

aids, training videos, case studies, etc.) 

 
Information contained in this manual has been prepared by Micro Control Systems, Inc. and is company confidential 
and copyright © protected 2006. Copying or distributing this document is prohibited unless expressly approved by 
MCS.  
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3. Keypad / Display specifications  
 

3.1. Cable Connection 

 
 
 

 6 wire (3 twisted pairs) shielded cable 10’ length 
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4. Screen Layouts 

4.1. MENU KEY 

 
 
 
 
 
 
 
 
 
 
 

 

 
 

4.2. HELP F1 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

4.3. LARGE F3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select ‘F 1’ (Help) 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Status display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 For a LARGE display of the current chillers 
performance press F3. 

Select ‘Menu’ then F3 (LARGE) 

Pressing the F1 (Help) Key 

 By selecting the Help function you get a short 
description of the control keys. 

 The 3 function keys change depending on the 
screen. 

 Notice that only the numbers (lower bottom 
left of keys) 1 thru 8 is available from the 
keypad. 

 From here you need to return back to the 
Menu key to make another selection. 

Next Select ‘Menu’ 

Pressing the F3 (Large) key 

 To get to Large you can only do so from the 
Menu display. 

 Once positioned at the menu key press the 
function key F3 which says LARGE. 

 The display shows the controlling sensor first 
in large characters. 

 The refrigerant type is displayed at the bottom 
of the display. 
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4.4. MENU (STATUS) 

 
 
 

 

 

 

 

 

4.5. UNIT STATUS (WTD/ACT) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

4.6. UNIT STATUS (KW/TON) 

 
 
 

 

 
 
 
 
 
 
 
 
 
 

Press ↲ 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Status display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Status Screens press 
the Enter Key. 

Unit Status WTD/ACT 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows system status. 

 The third line shows mode & time in that 
mode. 

 The next two lines show the following:                
-Steps wanted on        -Steps actually on            
-Wanted capacity %    -Integration delay             
-Rate of change. 

 The next line shows the current target. 

Press F3 PG 

Unit Status KW/TON 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows Unit status.	

 The third line shows time in that mode.	

 The next two lines show the following: 

-Current amps    -Current voltage 
-Current KW    -Current tons 
-Current KW/Ton 

 This information is only available if the 
sensors are provided. 

Press F3 PG 
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4.7. COMPRESSOR1 STATUS (PSI & Temp) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.8. COMPRESSOR1 STATUS (Superheats) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

4.9. COMPRESSOR1 STATUS (EXV or LLS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press F3 PG 

Press F3 PG 

Compressor 1 PSI & Temp 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows Circuit status.	

 The third line shows time in that mode.	

 The next two lines show the following: 

-Suct psi     -Suct temp 
-Disc psi     -Disc temp 
-Oil psi differential    -Oil temp 
-Motor %     -Motor temp 

 

Compressor 1 Superheats 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows Circuit status.	

 The third line shows time in that mode.	

 The next line shows the following: 

-Sat Suct Tmp    -Suct Superheat 
-Sat Cond Tmp    -Disc Superheat 

 The function keys F1 & F2 allow paging up or 
down. 

Press F3 PG  

Compressor 1 EXV or LLS 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The line also shows EXV or LLS status.	

 The third line shows time in that mode.	

 The display shows information for the EXV or 
LLS for circuit 1. If EXV the information is as 
follows: 

-Valve % open    -Delay till next chg 
-Curr Suct SH    -Slope of SH 
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4.10. COMPRESSOR2 STATUS (PSI & Temp) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.11. COMPRESSOR2 STATUS (Superheats) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.12. COMPRESSOR2 STATUS (EXV or LLS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press F3 PG  

Press F3 PG  

Compressor 2 PSI & Temp 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows circuit status.	

 The third line shows time in that mode..	

 The next two lines show the following: 

-Suct psi     -Suct temp 
-Disc psi     -Disc temp 
-Oil psi differential    -Oil temp 
-Motor %     -Motor temp 

Compressor 2 Superheats 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The second line shows circuit status.	

 The third line shows time in that mode.	

 The next two lines show the following: 

-Sat Suct Tmp                -Suct Superheat 
-Sat Cond Tmp               -Disc Superheat  

 The function keys F2 & F3 allow paging up or 
down. 

Press ‘Menu’  

Compressor 2 EXV or LLS 

 On the top line right chiller out & chiller in is 
displayed rounded to a whole number. 

 The line also shows EXV or LLS status.	

 The third line shows time in that mode.	

 The display shows information for the EXV or 
LLS for circuit 2. If EXV the information is as 
follows: 

-Valve % open    -Delay till next chg 
-Curr Suct SH    -Slope of SH 
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4.13. MENU (Outputs) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.14. RELAY OUTPUTS (Status) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.15. RELAY OUTPUTS (Last ON) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Outputs. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 For a LARGE display of the current chillers 
performance press F3. 

 

 

Select ‘Outputs’ & Press ↲ 

Relay Outputs Status 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays and their status.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

Relay Last On 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & last time turned on.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. To scroll right Press ► 
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4.16. RELAY OUTPUTS (Last Off) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.17. RELAY OUTPUTS (Run TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.18. RELAY OUTPUTS (Cycles TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 To scroll right Press ► 

To scroll right Press ► 

To scroll right Press ► 

Relay Outputs Last  Off 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & last time turned off.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

Relay Outputs Run TDY 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & run time today.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

Relay Outputs Cyclt TDY 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & cycles today.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 
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4.19. RELAY OUTPUTS (Run YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.20. RELAY OUTPUTS (Cycles YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.21. RELAY OUTPUTS (TTL Run HR) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Relay Outputs Run YDY 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & run time yesterday.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs.To scroll right Press ► 

Relay Outputs Cycles YDY 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & cycles yesterday.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. To scroll right Press ► 

Relay Outputs TTL Run HR 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & total run hours.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 
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4.22. RELAY OUTPUTS (TTL Cycles) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.23. ANALOG OUTPUTS (Status) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.24. ANALOG OUTPUTS (Max TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Relay Outputs TTL Cycles 

 On the top line shows Outputs & ◄► which 
allows you to move screen left to right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & total cycles.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Analog outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. Select F1 for Anlog 

Analog Outputs Status 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through fifth line shows up to four 
analog outputs.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

To scroll right Press ► 

Analog Outputs Max TDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & max value today.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

To scroll right Press ► 
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4.25. ANALOG OUTPUTS (Min TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.26. ANALOG OUTPUTS (Avg TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.27. ANALOG OUTPUTS (Max YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Analog Outputs Min TDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
analog outputs & minimum value seen today.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

To scroll right Press ► 

Analog Outputs AVG TDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
analog outputs & average value today.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

To scroll right Press ► 

Analog Outputs Max YDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
analog outputs & maximum yesterday.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 
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4.28. ANALOG OUTPUTS (Min YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.29. ANALOG OUTPUTS (Avg YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.30. MENU (Inputs) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Analog Outputs Min YDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
relays & minimum value yesterday.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

Analog Outputs Avg YDY 

 On the top line shows Outputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
analog outputs & average yesterday.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional outputs. 

Select Menu & position to Inputs 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Status display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

To display the current Input Screens press 
the Enter Key. 

 

 

Select ‘Inputs’ & Press ↲ 
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4.31. SENSOR INPUTS (Value) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4.32. SENSOR INPUTS (Type) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.33. SENSOR INPUTS (Last on) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Sensor Inputs Value 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & their current value.	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 

To scroll right Press ► 

Sensor Inputs Last On 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & Last On. (If Digital).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 

 To scroll right Press ► 

Sensor Inputs Type 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & the sensor type.	

 The bottom line shows function keys with 
current values. 

 Pressing F1 moves you to Relay Outputs. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 
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4.34. SENSOR INPUTS (Last Off) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

4.35. SENSOR INPUTS (Max TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.36. SENSOR INPUTS (Min TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 To scroll right Press ► 

Sensor Inputs Last Off 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & Last Off. (If Digital).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 
To scroll right Press ► 

Sensor Inputs Max TDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & Maximum value today. (If 
analog).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 To scroll right Press ► 

Sensor Inputs Min TDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor outputs & Minimum today. (If analog)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 
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4.37. SENSOR INPUTS (Run TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.38. SENSOR INPUTS (AVG TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.39. SENSOR INPUTS (Cycles TDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Sensor Inputs Run TDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & run hours today. (If Digital)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 
To scroll right Press ► 

Sensor Inputs Avg TDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & average today. (If analog).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 

 To scroll right Press ► 

Sensor Inputs Cycles TDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & cycles today. (If digital).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 
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4.40. SENSOR INPUTS (Run YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.41. SENSOR INPUTS (Max YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.42. SENSOR INPUTS (Cycles YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Sensor Inputs Run YDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & run yesterday. (If digital).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 
To scroll right Press ► 

Sensor Inputs Max YDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & maximum yesterday. (If 
analog).	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 To scroll right Press ► 

Sensor Inputs Cycles YDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & cycles yesterday. (If analog)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 
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4.43. SENSOR INPUTS (Min YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.44. SENSOR INPUTS (TTL Run HR) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.45. SENSOR INPUTS (Avg YDY) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To scroll right Press ► 

Sensor Inputs Min YDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & minimum yesterday. (If 
analog)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 To scroll right Press ► 

Sensor Inputs TTL Run HR 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & total run hours. (If digital)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 

Sensor Inputs Avg YDY 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & average for yesterday. (If 
analog)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 To scroll right Press ► 
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4.46. SENSOR INPUTS (TTL Cycles) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.47. MENU (Alarms) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.48. ALARMS  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Menu & Press ↲ 

Select Alarms & Press ↲ 

Sensor Inputs TTL Cycles 

 On the top line shows Inputs. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
sensor inputs & total cycles. (If digital)	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down for additional inputs. 

 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Status display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Alarm Screens press 
the Enter Key. 

 

Alarms 

 On the top line shows Alarms. 

 The second and third line show the 
information for the first alarm .	

 The third and fourth line show the information 
for the second alarm.	

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down the additional alarms. 

 Select Menu & Press ↲ 
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4.49. MENU (Graphs) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.50. GRAPHS (Relay or Sensor) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.51. GRAPHS (Edit) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Menu & Press ↲ 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Status display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Graphs Screens press 
the Enter Key. 

 

 

Graphs Relay or Sensor 

 On the top line shows Graph and Sensor 
being displayed. 

 The next lines layout the graph based on the 
scale required.	

 At the bottom of the graph the graph time 
frame is shown.	

 Pressing F1 displays sample time for editing 

 Pressing F2 or F3 selects relays or analog 
outputs for display. 

 Select Function F1 

Graphs (Edit) 

 The background shows the graph. 

 The pop up window shows the current 
sample rate. 

 By pressing ↲ you may change the sample 
time. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 
Select Menu & Press ↲ 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 24



 
 

4.52. MENU (Setpoints) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.53. SETPOINTS (Value) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.54. MENU (Serv Tools) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Serv Tools & Press ↲

Select Menu & Press ↲ 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Setpoints 
display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Setpoints Screens 
press the Enter Key. 

  
 

Setpoints Value 

 The top line shows Setpoints & ◄► which 
allows you to move screen to left or right. 

 The second line shows column headings.	

 The third through sixth line shows up to four 
setpoints & their current value.	

 Pressing F2 or F3 pages the current screen 
up or down the current selection 

 Setpoints are displayed based on 
authorization level. 

 Select Menu & Press ↲ 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Serv Tools 
display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Serv Tools Screens 
press the Enter Key. 
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4.55. SERVICE TOOLS (RS485 Network) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.56. SERVICE TOOLS (RS485 Setup) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.57. SERVICE TOOLS (Ethernet Network) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press F1 (Back) 

RS485 Network 

 The top line shows Service Tools. 

 The next 5 lines identify the first five options 
available under Service Tools. 

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 

RS485 Setup 

 The top line shows RS485 Setup 

 The next 3 lines identify the current protocol, 
current address & the current baud rate. 

 The bottom line shows function keys with 
current values. 

 Pressing F1 takes you back to the previous 
screen. 

 

 

Select RS485 Network & Press ↲

Ethernet Network 

 The top line shows Service Tools. 

 The next 5 lines identify the first five options 
available under Service Tools. 

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 

Select Ethernet Network & Press ↲
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4.58. SERVICE TOOLS (Ethernet Setup) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.59. SERVICE TOOLS (Subnet Mask) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.60. SERVICE TOOLS (MCS Port) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select F1 Back 

Ethernet Setup 

 The top line shows Eth Setup. 

 The next 4 lines identify the following: 

-Dynamic IP  =  YES or NO 
-IP Address 

 The bottom line shows function keys with 
current values. 

 Pressing F1 backs up to Serv Tools. 

 Pressing F2 or F3 pages the current screen 
up or down. 

Select F3 to Page Down  

Ethernet Setup Subnet Mask 

 The top line shows Eth Setup. 

 The next 4 lines identify the Subnet Mask & 
the Default Gateway. 

 Pressing F1 takes you back to the previous 
screen. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 

Select F3 to Page Down  

Ethernet Setup MCS Port 

 The top line shows Eth Setup. 

 The next 4 lines identify the  first MCS Port 
address & then back to the beginning. 

 The bottom line shows function keys with 
current values. 

 Pressing F1 takes you back to service tools. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 
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4.61. SERVICE TOOLS (System Info) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.62. SERVICE TOOLS (Firmware & Cfg) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.63. SERVICE TOOLS (Company name & Model #) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Service Tools System Info  

 The top line shows Service Tools. 

 The next 5 lines identify five options available 
under Service Tools. 

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 

System Info Firmware & Cfg 

 The top line shows System Info. 

 The next 4 lines identify the Firmware 
Version & the Config name. 

 The bottom line shows  function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info. 

  Pressing F2 or F3 pages the current screen 
up or down the current selection. 

Select System  & Press ↲ 

Press F3 PG 

Press F3 PG 

System Info Company name & model # 

 The top line shows System Info. 

 The next 2 lines identify the Company name 

 The following 2 lines identify the model 
number.. 

 The bottom line shows  function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 
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4.64. SYSTEN INFO (Unit Serial Number & Install Date) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.65. SYSTEM INFO (Config Version & Date) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.66. SYSTEM INFO (Bootloader & HW Serial Number) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press F3 PG 

System Info Unit serial number & Install Date 

 The top line shows System Info. 

 The next 2 lines identify the unit serial 
number. 

 The following 2 lines identify the install date. 

 The bottom line shows function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

System Info Config Version & Date 

 The top line shows System Info. 

 The next 2 lines identify the Config version 

 The following 2 lines identify the Config date.. 

 The bottom line shows function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

Press F3 PG 

System Info Bootloader & HW Serial Number 

 The top line shows System Info. 

 The next 2 lines identify the Bootloader 
version & the following 2 lines identify the 
hardware serial number. 

 The bottom line shows function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

Press F3 PG  
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4.67. SYSTEM INFO (Phy Mac Addr & I/O Types) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.68. SYSTEM INFO (Display) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.69. DISPLAY (Contrast &Reverse Background) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Display  & Press ↲ 

System Info Physical Mac Address & Type I/O 

 The top line shows System Info. 

 The next 2 lines identify the Physical MAC 
address & the following 2 lines identify the 
type of I/O boards used. 

 The bottom line shows function keys with 
current values. 

 Pressing F1, Back function, moves you back 
to System Info 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

Select F1 Back 

Service Tools Display  

 The top line shows Service Tools. 

 The next 5 lines identify five options available 
under Service Tools. 

 The bottom line shows function keys with 
current values. 

 Pressing F2 or F3 pages the current screen 
up or down the current selection. 

 

 

Display Contrast & Reverse Background 

 The top line shows Display. 

 The next line allows changing the contrast. 

 The following line allows reversing the 
background from light to dark or dark to light. 

 Pressing F1 allows you to go back to the Serv 
Tools menu. 

 

 

 
Press ↲	to	change	contrast
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4.70. DISPLAY (Contrast) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.71. DISPLAY (Reverse Background) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.72. DISPLAY (Background Reversed) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Menu Key 

Press ▲	or	▼	to	position	Yes	or	No		then	↲

Display Change Contrast 

 The top line shows Display. 

 Select item to change. (Contrast) 

 The pop up box shows current contrast level.. 

 Use ▲ or ▼ to adjust. 

 Press ↲	to	change. 

 

 

 

Press ▲	or	▼	to	change	contrast		then	↲

Display Reverse Background 

 The top line shows Display. 

 Select item to change. (Reverse Background) 

 The pop up box asks if to want to reverse 
background. 

 Use ▲ or ▼ to select. 

 Press ↲	to	change. 

 

 

 

Display Background Reversed 

 The top line shows Display. 

 The background is now reversed from light to 
dark. 

 Use F1 (Back) to return to Service Tools sub 
menu. 
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4.73. MENU (Lockout Reset) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.74. LOCKOUT RESET (Reset) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.75. LOCKOUT ALARM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select Lckout ALM & Press ↲

Select Menu Key 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Lckout RST 
display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Lckout RST press the 
Enter Key. 

 

 Press ↲ 

Lockout Reset 

 The top line shows Main Menu. 

 The pop up window displays Lockout Reset 
Yes or NO.. 

 If there are no current lockouts the response 
will be No Current Lockouts. 

 Using the ▼ or ▲ arrows select your 
response then press ↲. 

 The system is set for a limited number of 
resets per day to avoid damage. 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Lckout RST 
display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Lckout ALM press the 
Enter Key. 

 

 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 32



 
 

 

4.76. DISPLAY (Lokout ALM) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.77. MENU (Password) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.78. PASSWORDS (Enter Format) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Input Password 

Select Passwords & Press ↲

Lockout Alarm 

 The top line shows Lckout ALM. 

 The next display will show the 1st alarm which 
caused a lockout. If there are no lockout 
alarms this message will be displayed. 

 Select next potion 

 

 

 

Press Menu Key 

Pressing the Menu Key 

 Results in displaying the 10 available Menu 
items. The highlight is on the Lckout RST 
display. 

 To select any item use the ▲ ▼ ◄ ► arrow 
keys to position the highlight and press ↲. 

 To understand the options select F1 for help. 

 To display the current Lckout ALM press the 
Enter Key. 

 

 

Passwords Enter Format 

 The top line shows Password. 

 The bottom functions show the value of the 
function keys.. 

 There are 4 levels of passwords as follows: 

-View  -Service 

-Supervisor  -Factory 

 Enter a 4 character password and press ↲. 
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4.79. PASSWORDS (After Entering) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.80. PASSWORDS (Results) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After Entering Password Press ↲

Press Menu Key 

After Entering Password 

 The top line shows Password. 

 The *’s show characters entered. 

 Only 1 through 8 numbers are available from 
the keypad.. 

 

 

 

Password Results 

 The top line shows Password. 

 The next line displays the authorization level. 

 Press the Menu key to continue.. 

 

 

 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 34



 

  

How to Connect to a 
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Connecting via Ethernet Cable 
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APP-079 Connecting MCS-Connect Via Ethernet 
 

Equipment Needed: 
 

1. PC 
2. Straight Ethernet Cable for a Building Network or Crossover Ethernet Cable for PC to Magnum. 

  
 

● For Microsoft Windows 7: 
 
1. At your desktop, left click on Start ball. 
2. Left click on Control Panel button.  
3. Double left click on Network and Sharing Center icon. 
4. Left click Change Adapter Settings on the left side of the screen. 
5. Right click the connection that you want to change (Local Area Connection) and select Properties from the 

dropdown menu. 
6. Under This connection uses the following items, left click Internet Protocol Version 4 (TCP/IPv4). 
7. Left click on Properties tab. 
8. Select Obtain an IP address automatically if using a Straight ETHERNET Cable for a Building Network.  

Select Use the following IP address if using a Crossover ETHERNET Cable for PC to MCS-MAGNUM: 
a. The first three numbers of the IP address should match exactly what’s on the Magnum and the last 

number must be different. 
b. The subnet mask and the Default Gateway should match the exact values on the magnum. 
 
Example of Magnum IP Settings 
1. IP Address 192.168.1.254 
2. Default Subnet Mask 255.255.255.0 
3. Default Gateway 192.168.1.1 

 
9. Close all Windows. 
10. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start ball 

on desktop. Left click MCS-Connect on Start Menu. 
11. Left click on Setup tab. 
12. Left click on Options tab. 
13. Under Network tab, select the Available Network Interface, and select Local as the connection type. 
14. Left click on Save button. 
15. Left click on OK button. 
16. Left click on Local Ethernet button to scan for microprocessor when connected. 
17. If this does not find the microprocessor, click on disconnect and click IP(Internet). Enter the IP address of the 

Magnum and click Remote/Connect. 
 

 

 
● For Microsoft XP: 

 
1. At your desktop, left click on Start button. 
2. Left click on Control Panel button. 
3. Double left click on Network Connections icon in Classic view. If you are in Category view, you can switch 

over to Classic view by left-clicking on Switch to Classic View on the left side of the Control Panel window. 
4. Right click the connection you want to configure (Local Area Connection) and select Properties from the 

dropdown menu.  
5. Left click on General tab. 
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APP-079 Connecting MCS-Connect Via Ethernet 
 

 
 

6. Use scroll bar and left click on Internet Protocol (TCP/IP). 
7. Left click on Properties tab. 
8. Select Obtain an IP address automatically if using a Straight ETHERNET Cable for a Building Network.  

Select Use the following IP address if using a Crossover ETHERNET Cable for PC to MCS-MAGNUM: 
a. The first three numbers of the IP address should match exactly what’s on the Magnum and the last 

number must be different. 
b. The subnet mask and the Default Gateway should match the exact values on the magnum. 

 
Example of Magnum IP Settings 
1. IP Address 192.168.1.254 
2. Default Subnet Mask 255.255.255.0 
3. Default Gateway 192.168.1.1 

 
9. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start 

button on desktop. Left click MCS-Connect on Start Menu. 
10. Left click on Setup tab. 
11. Left click on Options tab. 
12. Under Network tab, select the Available Network Interface, and select Local as the connection type. 
13. Left click on Save button. 
14. Left click on OK button. 
15. Left click on Local-Ethernet button to scan for microprocessor when connected. 
16. If this does not find the microprocessor, click on disconnect and click IP(Internet). Enter the IP address of the 

Magnum and click Remote/Connect. 
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APP-075 How to Connect to MCS-Connect through a Null Modem Serial Cable 
 

Equipment Needed: 
 

1. Computer 
2. Null Modem Serial Cable 
3. USB to Serial Converter (If Applicable) 
4. Latest MCS-Connect program 

 
 

Connecting Null Modem Serial Cable directly to Computer: 
 
● For Microsoft XP: 

 
1. At your desktop, left click on Start button. 
2. Left click on Control Panel button. 
3. Double left click on System icon in Classic view. If you are in Category view, you can switch over to Classic 

view by left-clicking on Switch to Classic View on the left side of the Control Panel window. 
4. Left click on Hardware tab.  
5. Left click on Device Manager button. 
6. Left click on (+) next to Ports (COM & LPT) to drop down Port information. 
7. What is Communications Port (COM #)? This will be set in MCS-Connect program. 
8. Close all Windows after determining the Communications Port (COM #). 
9. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start 

button on desktop. Left click MCS-Connect on Start Menu. 
10. Left click on Setup tab. 
11. Left click on Options tab. 
12. Under Communications tab, set LOCAL Comm. COM Port Selection to the Communications Port (COM #) 

found on computer. 
13. Left click on Save button. 
14. Left click on OK button. 
15. Left click on Local-Serial button to scan for microprocessor when connected. 

 

● For Microsoft Windows 7: 
 
1. At your desktop, left click on Start ball. 
2. Left click on Control Panel button. 
3. Double left click on Hardware and Sound icon. 
4. Left click Device Manager under Devices and Printers. 
5. Left click on (►) next to Ports (COM & LPT) to drop down Port information. 
6. What is Communication Port (COM #)? This will be set in MCS-Connect program. 
7. Close all Windows after determining the Communication Port (COM #). 
8. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start 

button on desktop. Left click MCS-Connect on Start Menu. 
9. Left click on Setup tab. 
10. Left click on Options tab. 
11. Under Communications tab, set LOCAL Comm. COM Port Selection to the Communication Port (COM #) 

found on computer. 
12. Left click on Save button. 
13. Left click on OK button. 
14. Left click on Local-Serial button to scan for microprocessor when connected. 
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APP-075 How to Connect to MCS-Connect through a Null Modem Serial Cable 
 

0
 

Connecting Null Modem Serial Cable through a USB to 
Serial Converter to Computer: 

 
The MCS-USB-RS232 sold through Micro Control Systems is the USB to Serial Converter that is proven to 
work.  Other brands of USB converters may or may not work. When connecting a USB converter, you must 
make sure that the correct driver is installed on your computer. The driver can be found on a CD that is 
included with the USB to Serial Converter or can be found online. 
 

● For Microsoft XP: 
 
To install driver through CD included with MCS-USB-RS232: 
1. Plug in MCS-USB-RS232 to USB port on your computer. 
2. Insert CD into your computer. 
3. Download software. 
4. Follow prompts. 
 
To install driver found online: 
1. Plug in MCS-USB-RS232 to USB port on your computer. 
2. Get connected to internet and go to www.mcscontrols.com. 
3. On Micro Control Systems website, left click on the Products tab. 
4. Go to Controls tab, left click on Peripherals tab. 
5. Scroll down to MCS-USB-RS232, left click on Click here to Download and Install the Drivers. 
6. Follow prompts. 
 
To get connected to MCS-Connect: 
1. At your desktop, left click on Start button. 
2. Left click on Control Panel button. 
3. Double left click on System icon in Classic view. If you are in Category view, you can switch over to Classic 

view by left-clicking on Switch to Classic View on the left side of the Control Panel window. 
4. Left click on Hardware tab.  
5. Left click on Device Manager button. 
6. Left click on (+) next to Ports (COM & LPT) to drop down Port information. 
7. What is USB Serial Port (COM #)? This will be set in MCS-Connect program. 
8. Close all Windows after determining the USB Serial Port (COM #). 
9. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start 

button on desktop. Left click MCS-Connect on Start Menu. 
10. Left click on Setup tab. 
11. Left click on Options tab. 
12. Under Communications tab, set LOCAL Comm. COM Port Selection to the USB Serial Port (COM #) found 

on computer. 
13. Left click on Save button. 
14. Left click on OK button. 
15. Left click on Local-Serial button to scan for microprocessor when connected. 
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● For Microsoft Windows 7: 
 
To install driver through CD included with MCS-USB-RS232: 
1. Plug in MCS-USB-RS232 to USB port on your computer. 
2. Insert CD into your computer. 
3. Download software. 
4. Follow prompts. 

 
To install driver found online: 
1. Plug in MCS-USB-RS232 to USB port on your computer. 
2. Get connected to internet and go to www.mcscontrols.com. 
3. On Micro Control Systems website, left click on the Products tab. 
4. Go to Controls tab, left click on Peripherals tab. 
5. Scroll down to MCS-USB-RS232, left click on Click here to Download and Install the Drivers. 
6. Follow prompts. 
 
To get connected to MCS-Connect: 
1. At your desktop, left click on Start ball. 
2. Left click on Control Panel button. 
3. Double left click on Hardware and Sound icon. 
4. Left click Device Manager under Devices and Printers. 
5. Left click on (►) next to Ports (COM & LPT) to drop down Port information. 
6. What is USB Serial Port (COM #)? This will be set in MCS-Connect program. 
7. Close all Windows after determining the USB Serial Port (COM #). 
8. Double left click on MCS-Connect icon on desktop. If MCS-Connect icon isn’t on desktop, left click Start 

button on desktop. Left click MCS-Connect on Start Menu. 
9. Left click on Setup tab. 
10. Left click on Options tab. 
11. Under Communications tab, set LOCAL Comm. COM Port Selection to the USB Serial Port (COM #) found 

on computer. 
12. Left click on Save button. 
13. Left click on OK button. 
14. Left click on Local-Serial button to scan for microprocessor when connected. 
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APP-057 Setting Up an Internet Connection for the MCS-MAGNUM 
 

-

Introduction 
 
You can readily access multiple MCS -Magnums over the Internet using MCS-
Connect. This will require: 
 

1. Internet Static IP 
2. Router 
3. Internet Connection (Internet modem) 
4. Ethernet Cables  

 
Setting Up  
 

1. Program the router wit h the Internet Static IP . You will get this number 
from your Information Technology engineer. This is the number you will 
use over the Internet, with MCS-Connect to access the MCS-Magnum/s. 

 
2. Program the router for DHCP, (Dy namic Host Confi guration Protocol) 

starting at 192.168.1.50. Th is will allow you to se t the router IP at 
192.168.1.49 and leave 192.168.1.0 through 192.168.1.48 for MCS-
Magnum static IP addresses. If any devic es join this server, they will be 
assigned IP addresses starting with 192.168.1.50 and up. 

 
3. Program the router for Port Forw arding. The router is considered the 

gateway from the Internet to the MC S-Magnum controller. As long as the 
Default Gateway in the MCS-Magnum ma tches the router IP, we can now 
access the MCS-Magnum IP through the Port address.  

 
                   Example:         5001=192.168.1.1 
    5002=192.168.1.2 
    5003=192.168.1.3 
 

4. Program the MCS-Magnum IP address and Port address. 
 

                   Example:        MCS-Magnum#1=Port 5001(192.168.1.1)   
                        MCS-Magnum#2=Port 5002(192.168.1.2)          MCS-Magnum#3=Port 5003(192.168.1.3) 
 

5. Open up the MCS-Connect program and go to the Remote Connections. 
     Click on IP(Internet) and input a Site Name, IP Address, and Port Range 
     and click on Save Site. Next, click on Remote/Connect and select the tab 
     of the unit you want to see.     
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APP-057 Setting Up an Internet Connection for the MCS-MAGNUM 
 

 - 
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Transmitting Config File with MCS-Connect 
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1. If you are connected utilizing a Null Modem Serial 
Cable 
 

1. Connect to the MCS-MAGNUM by attaching a null modem serial cable (DB9 Male to DB9 Female) to the 
port on the front of the MCS-MAGNUM-KEYPAD. 

2. On your computer start MCS-Connect. 
3. Select Local Serial as method of connection. This will bring up the MCS-MAGNUM scanning screen.  
4. Select the MCS-MAGNUM you would like to connect to and click the respective tab. Wait for the tables to 

load.  

5. Click the  button and enter the correct authorization code (must be service level or higher). This 

will enable the  button. 

6. Click the  button and navigate to the configuration file you wish to transmit in the file-
chooser that pops up. (Be sure the file type is .cfg) 

7. Open the configuration file and wait until it has finished transmitting. 
8. You may need to rescan to find the MCS-MAGNUM after the file has been loaded. 

 
 

2. If you are connected utilizing a Crossover 
Ethernet Cable 
 
1. Connect to the MCS-MAGNUM through the Ethernet port on the MCS-MAGNUM or through an Ethernet 

switch already connected to the MCS-MAGNUM. Note your computer must be on the same network as the 
MCS-MAGNUM. (See app note 79). 

2. On your computer start MCS-Connect 
3. Select Local Ethernet as method of connection. This will bring up the MCS-MAGNUM scanning screen.  
4. Select the MCS-MAGNUM you would like to connect to and click the respective tab. Wait for the tables to 

load.  

5. Click the  button and enter the correct authorization code (must be service level or higher). This 

will enable the  button. 

6. Click the  button and navigate to the configuration file you wish to transmit in the file-
chooser that pops up. (Be sure the file type is .cfg) 

7. Open the configuration file and wait until it has finished transmitting. 
8. You may need to rescan to find the MCS-MAGNUM after the file has been loaded. 
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MCS START UP  

1. Equipment Installation Inspection 

 Inspect incoming voltage matches nameplate voltage, and chiller disconnect per 

national and local codes. 

 Ensure chiller has power supplied for 24 hours and the disconnect switch is ON. 

 Inspect installation of equipment mounting, piping, and wiring for completion. 

 Inspect chiller location is free from overhangs and at least 3 feet from any wall 

or fence. 

 Inspect chiller fluid level is full and free of air. 

 Check glycol freeze point and log into chart. 

 Tighten all Schrader valve cores and liquid line solenoid bodies. 

 Open receiver ball valves to release the refrigerant into the system and tighten 

packing nut (If applicable).   

 Leak check the refrigerant circuit with an electronic leak detector. 

 Tighten all electrical connections in the control panel, microprocessor and other 

controls. 

***The Chiller can be started via Keypad or Laptop.  If using Laptop, call Drake*** 

   

2.    Chiller Operation (Via Keypad) 

1. Refer to the Magnum chiller manuals for Sequence of Operation and Magnum 

Keypad display. 
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2. Go to the Main Menu ---go to Passwords---tab and enter 2112 for Supervisor 

level access  

3. Go to the Inputs menu ---use ‘F3’ to page down to ‘Run/Stop’ (usually M-15)---

set to ‘MANOFF’ 

4. Use the down arrow to page down to ‘Emg/Stop’ (usually M-16)---set to 

‘MANOFF’ 
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5. Go to the Main Menu ---go to Lckout RST---hit return to perform a ‘lockout 

reset’ 

   
6. Inspect pump overload settings and this should match the SFA rating on the pump 

labels (IF Applicable). Confirm am 

7. Go to the Main Menu ---go to Outputs --- Test all components (aside from the 

compressor(s)). Follow steps a) to d) below.  

a) Turn the pump(s) to ‘MANON’. Confirm the phase and proper rotation, 

Zip-Tie use is recommended. The motor fan should be turning clock-wise 

when looking from the back. 

b) To test individual components, arrow down to the components to 

highlight.  Change the status from OFF to ‘MANON’ in order to manually 

turn the component on (Liq Sol, Cond Fans etc.). 

c) Ensure that the components (e.g. Liquid Line Solenoid Valve) are 

powered and operating correctly. 

d) Reset components back to ‘AUTO’ and repeat steps a) to c) for all 

components (except the compressor(s)) 

8. Once complete, ensure the liquid line solenoid 1 (LLS 1), compressor 1 (COMP 

1), condenser fan motor 1 (COND 1), pumps and all other outputs for CIRCUIT 

#1 are set to ‘AUTO’. 

9. For 2 or more circuits ensure that COMP 2 (3, 4, 5 etc.) is set to ‘MANOFF’ 

10. Go to the Inputs menu ---use ‘F3’ to page down to ‘Run/Stop’ (usually M-15)---

set to ‘MANON’ 

11. Any questions at this point call Drake Tech Support 215-638-5515 

12. Compressor #1 should start in 60 seconds. 

13. Check compressor rotation (for 3-Phase), condenser fan operation, chiller 

pressures and temperatures and allow unit to run.   

14. Fill in the Log Sheet 

15. For dual compressor chillers (if applicable).   

a) Once complete testing of circuit #1 disable the Run/Stop by using the 

same procedure as before to set the Run/Stop input to ‘MANOFF’  
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b) Wait for circuit #1 to pump-down and turn off 

c) From the Outputs set COMP 1 to ‘MANOFF’ 

d) Ensure the liquid line solenoid 2 (LLS 2), compressor 2 (COMP 2), 

condenser fan motor 2 (COND 2), pumps and all other outputs for 

CIRCUIT #2 are set to ‘AUTO’ 

e) Enable the Run/Stop by using the same procedure as before to set the 

Run/Stop input to ‘MANON’  

f) Compressor #2 should start in 60 seconds 

g) Repeat for more compressors 

16. Complete Log Sheet.   

17. Confirm to ‘Run/Stop’ is set to ‘MANON’ and ‘Emg/Stop’ is set to ‘MANOFF’ 

18. Confirm everything else is in ‘AUTO’ when done with the unit.    

  

 

 

Log Sheet (Motors, Elements, etc.) 
ID Information Amp Readings Voltage Readings 

Motor/Element Name L1 L2 L3 *NP L1-L2 L1-L3 L2-L3 *NP 

Compressor 1                                                 

Compressor 2                                                 

Condenser Fan 1                                                 

Condenser Fan 2                                                 

Condenser Fan 3                                                 

Condenser Fan 4                                                 

Recirc. Pump                                                 

System Pump                                                 

Receiver Heater 1                                                 

Receiver Heater 2                                                 

Liquid Solenoid 1                                                 

Liquid Solenoid 2                                                 

*NP=Name Plate 

Glycol Freeze Point  :       
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 Setpoints for Magnum HVAC and CENT V8 Software 
If a particular Setpoint is supported only in either HVAC or CENT software it will be indicated with (Only HVAC) or 
(Only CENT). 
 

# Name Description 
1 CTL TARGET 

 
Control target. This value is used as the base to develop the Control Zone. Refer to Setpoints 

#2 and #3.  
The control target is used with the control zone and rate of change of the controlling sensor to 

determine required action for the Magnum. The controlling sensor is usually one of the 
following: 

Leaving Temperature – Most common used as a target, fitting for most applications. 
Return Temperature – Used in sites with large air masses, ice rinks, common areas, etc. 
Suction Pressure – Used in continuously running process systems. 

2 CTL ZONE + Added to the CTL TARGET to create the upper limit of the control zone. 
STAGE  CUT OUT 
(Cut In/Out Control) 

Offset used in calculating the cut out value. Subtracted from the stage cut in Setpoints #3 
through #18 

3 CTL ZONE - Subtracted from the CTL TARGET to create the lower limit of the control zone. 
(Only CENT) If this Setpoint is a target type and the Low Zone cell is >0 and <=5, use this value as the 

offset to the target to allow an unload adjustment of 3 else use 1. 
STAGE 1 CUT IN 
(Cut In/Out Control) 

Stage 1 cut in, Setpoint value contains the voltage when this stage is turned on. 

4 HGS TEMP ON 
 

This Setpoint is used with screw compressors with a hot gas bypass solenoid. When this 
Setpoint is active and the control temperature is less than the CTL TARGET plus the 
value in this Setpoint and the FLA % is within 25% of Setpoint #31 “MIN SLIDE%”, the 
hot gas bypass solenoid for the compressor will be turned on. 

‘Time (sec)’ field: Contains the minimum slide percentage offset to enable the HGB. If non-
zero, this value is added to Setpoint  #31 “MIN FLA%” to determine the range in which to 
enable the HGB. If zero, then the default value of 25 is added. For example, if this value 
is 10, then the HGB will enable when the compressors FLA% is within 10% of Setpoint 
#31 “MIN FLA%”. 

STAGE 2 CUT IN 
(Cut In/Out Control) 

Stage 2 cut in, Setpoint value contains the voltage when this stage is turned on. 

5 HGS TEMP OFF 
 

This Setpoint is used with screw compressors with a hot gas bypass solenoid. When this 
Setpoint is active and the control temperature is greater than the CTL TARGET plus the 
value in this Setpoint or the FLA % is not within 25% of Setpoint #31 “MIN SLIDE%”, the 
hot gas bypass solenoid for the compressor will be turned off. 

‘Time (sec)’ field: Contains the minimum slide percentage offset to disable the HGB. If non-
zero, this value is added to Setpoint  #31 “MIN FLA%” to determine the value at which to 
disable the HGB. If zero, then the default value of 30 is added. For example, if this value 
is 15, then the HGB will disable when the compressors FLA% is 15% or more above 
Setpoint #31 “MIN FLA%”. 

STAGE 3 CUT IN 
(Cut In/Out Control) 

Stage 3 cut in, Setpoint value contains the voltage when this stage is turned on. 

6 HGS PSI ON 
 

This Setpoint is used with screw compressors with a hot gas bypass solenoid. When this 
Setpoint is active and the suction pressure is less than the value of this Setpoint and the 
FLA % is within 25% of the Setpoint #31 “MIN SLIDE%”, the hot gas bypass solenoid for 
the compressor will be turned on. 

STAGE 4 CUT IN 
(Cut In/Out Control) 

Stage 4 cut in, Setpoint value contains the voltage when this stage is turned on. 

7 HGS PSI OFF 
 

This Setpoint is used with screw compressors with a hot gas bypass solenoid. When this 
Setpoint is active and the suction pressure is greater than the value of this Setpoint or the 
FLA % is not within 25% of the Setpoint #31 “MIN SLIDE%”, the hot gas bypass solenoid 
for the compressor will be turned off. 

STAGE 5 CUT IN 
(Cut In/Out Control) 

Stage 5 cut in, Setpoint value contains the voltage when this stage is turned on. 
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# Name Description 
8 L.INJECT.ON This Setpoint can be used for both liquid injection solenoids. 

Value: Liquid injection is turned on when the discharge temperature is greater than or equal 
to this Setpoint, and is turned off when the discharge temperature is less than this 
Setpoint minus 10.0F (5.5C).  If the controlling SUPER HEAT is 3x its target, LIQ INJ is 
turned ON and remains ON until the controlling SUPER HEAT falls below 2x its target. 
u(If you change the Setpoint to a target type, the High Zone cell if not zero will be the ON 
multiplier and the Low Zone sell if no zero will be the OFF multiplier.) 

‘Time (sec)’ field: If the first liquid injection solenoid has been on for a time greater than this 
value, then turn on the second liquid injection solenoid. 

STAGE 6 CUT IN 
(Cut In/Out Control) 

Stage 6 cut in, Setpoint value contains the voltage when this stage is turned on. 

9 SPRHT TARGET 
 or 
LEVEL TARGET 

If EXV control is based upon superheat, this is the Superheat target that the Magnum will 
control from.  

If EXV control is based upon refrigerant level, this is the refrigerant level target that the 
Magnum will control from. 

‘Time (sec)’ field: Seconds between samples used for calculating the Superheat Rate of 
Change. 

STAGE 7 CUT IN 
(Cut In/Out Control) 

Stage 7 cut in, Setpoint value contains the voltage when this stage is turned on. 

10 SPRHT ZONE +- The value in this Setpoint is added and subtracted to Setpoint #9 to determine the upper and 
lower limits of the control zone respectively.  

‘Time (sec)’ field: If non-zero, skip ROC adjustment logic in the control zone. 
STAGE 8 CUT IN 
(Cut In/Out Control) 

Stage 8 cut in, Setpoint value contains the voltage when this stage is turned on. 

11 EXV LOAD ADJ The opening adjustment that will be made to the EXV percentage when the circuit changes to 
the Loading state, or the closing adjustment that will be made when the circuit changes to 
the Unloading state.  

Note: In MOP hold state, only closing adjustments are allowed. 
STAGE 9 CUT IN 
(Cut In/Out Control) 

STAGE 9 cut in, Setpoint value contains the voltage when this stage is turned on. 

12 EXV FINE ADJ The adjustment is made when in the 1st zone above or below the control zone. 
STAGE 10 CUT IN 
(Cut In/Out Control) 

Stage 10 cut in, Setpoint value contains the voltage when this stage is turned on. 

13 EXV COURSE This adjustment is made when in the 2nd zone above or below the control zone and the 
adjustments are made in 1/2 the time. When above or below the 2nd control zone the 
adjustments are made in 1/4 the time. 

STAGE 11 CUT IN 
(Cut In/Out Control) 

Stage 11 cut in, set point value contains the voltage when this stage is turned on. 

14 EXV LOAD DIV As the Amp draw % changes this divides the EXV % change. It is calculated as follows: 
[(Max slide% – min slide%) / (Max vlv% - min vlv%)] +1 

STAGE 12 CUT IN 
(Cut In/Out Control) 

Stage 12 cut in, Setpoint value contains the voltage when this stage is turned on. 

15  EXV MIN % This is the minimum valve position allowed when modulating the expansion valve. This value 
should be set so when hot gas is applied the valve opening is adequate. 

STAGE 13 CUT IN 
(Cut In/Out Control) 

Stage 13 cut in, Setpoint value contains the voltage when this stage is turned on. 

16 EXV MAX % This is the maximum position allowed when modulating the expansion valve to maintain the 
superheat target. This value should be the valve % opening at full capacity plus a 10 to 
15 % margin. 

STAGE 14 CUT IN 
(Cut In/Out Control) 

Stage 14 cut in, Setpoint value contains the voltage when this stage is turned on. 

17 LO SUPERHEAT  If the calculated superheat remains below this value for the time specified, the Magnum will 
generate a LOW SUPERHEAT alarm. 
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# Name Description 
STAGE 15 CUT IN 
(Cut In/Out Control) 

Stage 15 cut in, Setpoint value contains the voltage when this stage is turned on. 

18 LOWSUCPSI DLY Delay in seconds when in ‘Low Suction PSI Opening’ between adjustments to the EXV valve. 
STAGE 16 CUT IN 
(Cut In/Out Control) 

Stage 16 cut in, Setpoint value contains the voltage when this stage is turned on. 

19 EXV DELAY Delay in seconds between valve adjustments. Should not be less than 48. (When adjusting at 
4x this will allow 12 seconds for the controller to process the results of the last action 
before making the next adjustment) 

20 EXV STRT TIME This is the time in seconds to hold the valve at the start % Setpoint when the compressor 
starts.  Since the superheat calculation is not valid when the compressor is not running 
the EXV logic sets the valve to a given position for a set time to allow the system to 
develop a valid superheat.  

‘Time (sec)’ field: If zero, then there is no delay when a compressor is ready to start. If non-
zero, this is the time delay in which the EXV valve is allowed to open before the 
compressor starts.  

21 MAX TRG RESET This value is used to adjust Setpoint #1 “CTL TARGET”. The Sensor Input value will vary 
between 0 and 5 volts and the adjustment to the control target will be modulated from 
negative “MAX TRG RESET” to the positive “MAX TRG RESET” value. 

22 LOW AMBIENT If the ambient temperature is below this value the system will be disabled and the unit state 
will be AMBIENT OFF. The unit will remain off until the ambient temperature rises above 
this Setpoint value by 5.0F (2.5C). 

23 POWERUP DELAY The time in seconds that the system will remain in the START UP state before moving to the 
next state. 

24 HI AMBIENT If the ambient temperature is above this value the system will be disabled and the unit state 
will be AMBIENT OFF. The unit will remain off until the ambient temperature drops below 
this Setpoint value by 5.0F (2.5C).  

25 STEP SENSTIY This value is used to adjust the rate of response to changes in the control algorithm. 1 is the 
fastest response, whereas higher numbers will mean a more gradual response. Used 
only with the Magnum Control Zone control method. 

26 STEP DELAY Value: This is the time delay before making adjustments to the system capacity. Used only 
with the Magnum Control Zone control method. 

‘Time (sec)’ field: If used, this will force a minimum time delay between any two compressor 
starts. This time delay is specified in the  ‘Minimum Delay Between Compressor Starts’ 
box in the ‘Compressor Information’ panel under the MAG V8 screen. 

27 MAX ROC - Maximum negative Rate of Change allowed before preventing the unit from loading. If the 
ROC is less than this value the capacity control state is set to HOLDING. Used only with 
the Magnum Control Zone control method. 

28 MAX ROC + Maximum positive Rate of Change allowed before preventing the unit from unloading. If the 
ROC is greater than this value the capacity control state is set to HOLDING. Used only 
with the Magnum Control Zone control method. 

29 ROC INTERV Seconds between samples used for calculating the Rate of Change. Used only with the 
Magnum Control Zone control method. (Maximum 60 seconds) 
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# Name Description 
30 MAX FLA% 

or 
MAX SLIDE % 
or 
MAX CAPACITY% 
or 
MAX VFD % 

Indicates the maximum amp draw, slide %, digital scroll load%, or speed allowed. Usually set 
to 100%, else compressors will load to the value of this Setpoint until all steps are on, 
then the system will load to 100%.  

‘Time (sec)’ field: If non-zero, then force individual compressors to stay at maximum capacity 
when another compressor starts. This option is selected in in the ‘Keep Running Comp at 
100% when starting next?’ box in the ‘Compressor Information’ panel under the MAG V8 
screen. 

‘SEC to Ignore Safety’ field (Fully Loaded Screw Compressor logic): If non-zero, turn on the 
load solenoid every 5 min for 5 seconds when fully loaded. If zero, then do not turn on 
solenoid for 5 seconds every 5 minutes.  

‘SEC to Ignore Safety’ field (Holding Screw Compressor logic): If non-zero, turn on the load 
solenoid every 5 min for 5 seconds when holding. If zero, then do not turn on solenoid for 
5 seconds every 5 minutes.  

31 MIN FLA% 
or 
MIN SLIDE % 
or 
MIN CAPACITY% 
or 
MIN VFD % 

Value: Indicates the minimum amp draw, slide %, digital scroll load%, or speed allowed 
(usually 40%). This is where the slide valve or VFD will be set when the compressor is 
turned on. This % is a function of actual amp draw relative to the FLA. 

‘Time (sec)’ field: If used, this forces a time delay before unloading all running compressors 
before the next compressor is started. This time delay is specified in the  ‘Unload 
Compressor Before Starting Next’ box in the ‘Compressor Information’ panel under the 
MAG V8 screen.  Will Delay next compressor for this time after EVAP pump/valve is 
opened. 

32 MAX ADJUST % Indicates the maximum percentage change that can be made to the slide valve or VFD. 
‘Time (sec)’ field: A zero indicates that the calculated FLA will be used, else the value in 

Setpoint #31 will be used when starting the next compressor. This value is specified in 
the ‘Wanted FLA starting next Compressor’ box in the ‘Compressor Information’ panel 
under the MAG V8 screen.  

33 MIN ADJUST % Indicates the minimum percentage change that can be made to the slide valve or the VFD. 
For Fixed Step Compressors with adjustable speed AO’s when returning to 100% after 

shutting down another compressor, this Setpoint will be the percent of adjustment along 
with Setpoint #56 “PULSE DELAY” which is the time frame between capacity 
adjustments.   

34 SLIDE SENSITY This controls the sensitivity of the adjustment made to the Wanted Percentage (adjustments 
are relative to the difference between the current control sensor and target). The larger 
the value the larger the adjustment (usually 1). 

35 AMP DB HI Used only with screw and centrifugal compressors. This value is the upper dead band limit of 
the FLA. If the amps are within the dead band, the slide valve will not be moved. 

If controlled by Slide Position, instead of FLA, this Setpoint will not be used. 
36 AMP DB LO Used only with screw and centrifugal compressors. This value is the lower dead band limit of 

the FLA. If the amps are within the dead band, the slide valve will not be moved. 
If controlled by Slide Position, instead of FLA, this Setpoint will not be used. 

37 LOAD PULSE Length of time to engage the slide valve load solenoid in tenths of a second (usually between 
1 and 9). 

‘Time (sec)’ field:  If non-zero, use this value as a multiplier to increase the load pulse when 
the compressor’s amp draw is more than three times the value of Setpoint #36 “AMP DB 
LO”. 

‘SEC to Ignore Safety’ field: If zero, then use delay between pulses. If non-zero, then no delay 
between pulses when the compressor’s amp draw is more than twice the value of 
Setpoint #36 “AMP DB LO” away from the wanted FLA. 

38 UNLOAD PULSE Length of time to engage the slide valve unload solenoid in tenths of a second (usually 
between 1 and 9). 

Optional: If compressor type is Hanbell 3 solenoid and Time (SEC) cell of Setpoint #38, is not 
zero DO NOT turn the unload solenoid ON (which is normal) when the compressor is in a 
fast unload state, pumpdown unloading state or for the first 15 minutes after the 
compressor is turned off. 
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# Name Description 
39 LUBE OIL TMP The oil must reach this temperature before the system will move out of the LUBE state. If the 

oil temperature is below this value before the compressor begins its startup sequence, 
the circuit will be placed in the OFF-LO OIL TMP state.  

‘Time (sec)’ field: If in LUBE state, the compressor type is centrifugal, and this field is equal to 
0 then the calculated oil temperature shut down is the saturated suction temperature plus 
the value of this Setpoint, else it is simply the value of this Setpoint. This option is 
selected in in the ‘Lube State Oil Setpoint’ box in the ‘Compressor Information’ panel 
under the MAG V8 screen. 

40 LUBE OIL PSI The oil must reach this pressure differential between low and high oil pressure before the 
circuit will move out of the LUBE state. 

41 LUBE DELAY This is the maximum time that a compressor can be in the LUBE state. When this time is 
exceeded, an alarm is generated and the compressor is locked out. Both the oil 
temperature and pressure must be satisfied before the LUBE state will be exited. Refer 
to the OIL PMP LUBING state. 

42 HI WATER TMP If active, the control sensor’s value will be compared to the value of this Setpoint. If it exceeds 
this temperature for the time specified in the ‘‘Time (sec)’ field’ a HI WATER TMP alarm 
will be generated. No lockouts will occur. This alarm will repeat if the control value drops 
.5° below this Setpoint and then rises above it again.  

43 CENT P-DWN FLA Only used for centrifugal compressors. If active, this will be the threshold for ending the pump 
down state (can either be number of amps or vane percentage, depending on the 
compressor control method). If the Setpoint is inactive then the FLA Setpoint for that 
compressor will be used. 

44 CENT P-DWN TMR Only used for centrifugal compressors. This is the maximum time allowed in the pump down 
state. NOTE: This value is used whether the Setpoint is active or inactive.  

45 CND STG1 ON 
(RO Type) 

When the discharge pressure is above this value, turn on the first stage of the condenser 
fans.  

‘Time (sec)’ field: (Applies to compressors with shared condensers) If non-zero, then the 
compressor in startup state will not be in sole control of the condenser fans, it will control 
off of highest discharge pressure. If zero, then compressor in startup will have sole 
condenser control for 5 minutes. This option is selected in in the ‘Newly started Comp 
Controls Common Fan Bank’ box in the ‘Condenser Information’ panel under the MAG 
V8 screen. 

46 CND STG1 OFF 
(RO Type) 

If stage 1 of condenser capacity is on and the discharge pressure drops below this value, 
then turn this stage off. 

47 CND DIFF ON 
(RO Type) 

Differential pressure added to Setpoint #45 to set the threshold at which each additional 
stage of condenser capacity will turn on.  

48 
 

CND DIFF OFF 
(RO Type) 

Differential pressure added to Setpoint #46 to set the threshold at which each additional 
stage of condenser capacity will turn off.  

CND ADJ DELAY 
(Modulating Type) 

If active this is the time in seconds between condenser adjustments to the AO.  If inactive, 
then 30 seconds will be used as the delay. 

If type is DELAY: (required for condenser relay delays). 
 -MIN VFD Opening cell contains the time delay between turning on a relay and moving 

the AO to its minimum position (Setpoint #52). 
 -MAX VFD Opening cell contains the time delay between turning off a relay and moving 

the AO to 100%. 
DUAL PSI DELTA 
(Dual V8) 

Minimum difference in pressure before the second stage of condenser capacity can be 
started. 

49 
 

CND MIN RUN 
(RO Type) 

Once a condenser stage has been turned on, it will remain on for at least the amount of 
minutes specified in this Setpoint.  

DUAL TIME DELAY 
(Dual V8) 

Time delay once the pressure difference in Setpoint #48 has been reached before the 
second condenser stage can be started. 

CND START % 
(Modulating Type) 

If active, then the value is the starting % for the AO when the RO that is tied to it turns on.  
The value in the “Time (SEC)” cell is the AO starting stage. If no Relays are used when 
CMP starts set value. 
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50 CND TRGT 

(Modulating Type) 
Target the logic will try to maintain by modulating the AO. 

LO AMB SUMP OFF 
(RO Type) 

If active and ambient temperature is less than the value of this Setpoint, then the sump pump 
relay will be locked off if it is the starting condenser Relay Output. When the ambient 
temperature rises above the value of this Setpoint plus two times the value in Setpoint 
#192 “FRZ TEMP DIFF” if active (hardcoded 15°F if  inactive), then the sump pump relay 
will be allowed on again. 

51 
 

CND ADJ DIV 
(Modulating Type) 

Controls scaling of the amount the AO is adjusted (usually 1).  The larger the number the 
smaller the AO adjustment as the adjustment will be divided by this value. 

CND VFD MIN If there is a VFD associated with the condenser, this is the starting minimum speed. 
‘Time (sec)’ field: This field contains the condenser stage that must be on before the VFD is 

modulated.  
52 CND MIN % 

(Modulating Type) 
Minimum AO % allowed. 
If compressor is off, then check the “Time (SEC)” field: 
If 0, then the AO % will be set to the value of this Setpoint.  If 2 and the run/stop is set to run, 

then set the AO % to 100%, else set the AO % to 0%.  This option is selected in the 
“Default Valve Opening % when Comp. is OFF” box in the condenser information section 
in the MAG HVAC screen. 

53 CND ROC 
(Modulating Type) 

Maximum negative rate of change allowed.  If the rate of change is less than this Setpoint, 
then stop modulating the AO.  The absolute value of this Setpoint also serves as the 
maximum positive rate of change allowed.  If the rate of change is greater than the 
absolute value of this Setpoint, then stop modulating the AO. 

54 
 

CND MIN SPD 
(RO Type) 

Minimum speed percentage for variable speed condenser control. 

CND ADJ MULT 
(Modulating Type) 

Controls scaling of the amount the AO is adjusted.  The larger the number the larger the AO 
adjustment as the adjustment will be multiplied by this value. 

55 CND MAX SPD 
(RO Type) 

Maximum speed percentage for variable speed condenser control. 

CND MIN ADJ 
(Modulating Type) 

The value in this Setpoint is the minimum % the AO will be modulated when a change is 
made. 

56 PULSE DELAY Used with variable capacity screws. The number of seconds between load or unload pulses 
(Usually between 3 and 5. Allows load change to be checked before next pulse and 
eliminates oil foaming when unloading too fast). 

‘Time (sec)’ field: If used, this is the fast unloading state time delay. This option is selected in 
in the ‘Fast Unload Delay’ box in the ‘Compressor Information’ panel under the MAG V8 
screen. 

For Fixed Step Compressors with adjustable speed AO’s when returning to 100% after 
shutting down another compressor, this Setpoint will be the time frame between capacity 
adjustments along with Setpoint #33 “MIN ADJUST %” which is the percent of 
adjustment.      

57 LO AMB PROC When this Setpoint is active and there is a process pump, the process pump will be turned on 
when the ambient temperature is less than the value of this Setpoint. The process pump 
will be turned off again when the ambient temperature is 5.0° Fahrenheit greater than the 
value of this Setpoint.  

58 CFG TESTING This must be setup as ‘Not Used’.  If active the system will not lockout when an I/O 
communications signal is lost.  This Setpoint should NOT be active in a live unit. 

59 ACYC OFF->ON This is the anti-cycle time delay (in seconds) from when the compressor was turned off. This 
value is used in a calculation to determine how long a compressor should be in the anti-
cycle state. Refer to the Standard Control Options section 7.11, Compressor Anti-Cycle 
Logic (OFF to ON).  

60 MITSI P-DWN 
CUTIN 

If the compressor is a Mitsubishi, is being unloaded, and the suction pressure is greater than 
this Setpoint, then the compressor will be forced to pump down. NOTE: this value is used 
whether the Setpoint is active or inactive.  
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61 PMP DWN OFF This is the suction pressure value for turning off the compressor when in the PUMP DOWN 

or for opening the liquid line solenoid during the PRE-PUMP down state. 
62 PMP DWN DELY Maximum time delay (in seconds) that a compressor can remain in the PUMP DOWN or 

PRE-PUMP down states. The Time in sec field specifies the time the unit will remain in 
unloading before shutting off the LLS & EXV and pumping down. 

63 ACYC ON->ON This is the anti-cycle time delay (in seconds) from when the compressor was turned on. This 
value is used in a calculation to determine how long a compressor should be in the anti-
cycle state. Refer to the Standard Control Options section 7.11, Compressor Anti-Cycle 
Logic (ON to ON). 

64 COMP MIN RUN This is the minimum run time (in minutes) for a compressor once it is turned on. This 
minimum run time can be overridden by a safety condition, however. 

65 EXV ZONE1 Temperature differential used to build the EXV Zone 1 both plus and minus.  
66 EXV ZONE2 Temperature differential that is used to build the EXV Zone 2 both plus and minus. 

Temperatures above this zone are considered in zone 3.  
67 EXV ROC ZONE 1 The EXV control logic will compare the value of this Setpoint to the temperature rate of 

change to determine the valve adjustment when the temperature is within the EXV 
control zone.  

‘Safety Down Time (MIN)’ field: The minimum time delay between EXV adjustments when in 
the EXV control zone. 

68 EXV ROC ZONE1 The EXV control logic will compare the value of this Setpoint to the temperature rate of 
change to determine the valve adjustment when the temperature is within zone 1.  

‘Safety Down Time (MIN)’ field: This is the minimum time delay between EXV 
adjustments when in the EXV control zone 1. If this Setpoint is inactive then the ROC for 
this zone is 0 and the delay is 15 seconds. 

69 EXV ROC ZONE2 The EXV control logic will compare the value of this Setpoint to the temperature rate of 
change to determine the valve adjustment when the temperature is within zone 2.  

‘Safety Down Time (MIN)’ field: This is the minimum time delay between EXV adjustments 
when in the EXV control zone 2. If this Setpoint is inactive then the ROC for this zone is 0 
and the delay is 15 seconds. 

70 EXV ROC ZONE3 The EXV control logic will compare the value of this Setpoint to the temperature rate of 
change to determine the valve adjustment when the temperature is within zone 3. 

‘Safety Down Time (MIN)’ field: This is the minimum time delay between EXV adjustments 
when in the EXV control zone 3. If this Setpoint is inactive then the ROC for this zone is 0 
and the delay is 15 seconds. 

71 EXV TOO FAST When the superheat is with the control zone, the EXV control logic will compare the value of 
this Setpoint to the temperature rate of change to determine the valve adjustment when 
the temperature is within the zone and rising too fast.  

‘Safety Down Time (MIN)’ field: This is the minimum time delay between EXV adjustments if 
the rate of change is too fast when in EXV control zones 1 or 2. If this Setpoint is inactive 
then the ROC for this zone is 0 and the delay is 15 seconds. 

72 EXV CHANGING When the superheat is with the control zone, the EXV control logic will compare the value of 
this Setpoint to the temperature rate of change to determine the valve adjustment when 
the temperature is within the zone and rising.  

73 STARTER DLAY This Setpoint controls the start of a compressor’s second relay. 
If the ‘Select Value: # decimals & print char’ cell is set to ‘HUMD or %’ then logic is: 
If the slide amp percentage is less than the value of this Setpoint and the first relay has been 

on for 2 seconds or it has been on longer than the value in the safety time of this 
Setpoint, then turn on the second relay. Else it is off. 

If the ‘Select Value: # decimals & print char’ cell is set to ‘Seconds’ then the Setpoint’s value 
is a time delay between the first and second relay’s starts. Used for part wind (typical 
value of 1) and star delta (typical value of 5) starter. 

74 OIL PUMP OFF If oil pump is always on (specified in MCS-Config), this Setpoint is not used. Otherwise this 
Setpoint contains the oil pressure value when the oil pump is to be turned off. 
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75 HI AMPS This Setpoint is a percentage of the FLA; it is used to create the high amp draw limit. The 

value of this Setpoint is multiplied by the respective compressor’s full load amps Setpoint 
(#171 through #190) to obtain its upper limit. If the compressor’s amps exceed this value 
for the time specified in this Setpoint, then a safety trip occurs. 

76 LO AMPS This Setpoint is a percentage of the FLA; it is used to create the low amp draw limit. The 
value of this Setpoint is multiplied by the respective compressor’s full load amps Setpoint 
(#171 through #190) to obtain its lower limit. If the compressor’s amps fall below this 
value for the time specified in this Setpoint, then a safety trip occurs. 

77 LOW SUCTION If active, the Magnum checks for low suction pressure for each running compressor. If suction 
pressure is less than this value for the specified period of time, a safety trip occurs.  

Refers to ‘Suction Pressure’ column in the Circuit SI screen. 
78 LO SUCT UNLD The purpose of this Setpoint is to take corrective action to prevent a low suction pressure 

safety trip. For fixed step compressors: If a compressor has more than one step, is fully 
loaded, and if the suction pressure is less than the value of Setpoint #77 “LOW 
SUCTION” plus the value of this Setpoint, then one step of capacity will be turned off. For 
variable step compressors: If a compressor has a suction pressure less than the value of 
Setpoint #77 “LOW SUCTION” plus the value of this Setpoint, then the compressor will 
be forced to unload. The circuit state will be changed to LO SUCT HOLD, and will remain 
in this state for a minimum of the time in Setpoint #101 “SAFETY HOLD DELAY”.  At that 
time, if the suction pressure has increased greater than the value of Setpoint #77 “LOW 
SUCTION” plus the value of Setpoint #79 “LOW SUCT RELD” the compressor will return 
to normal control. 

79 LOW SUCT RELD Refer to Setpoint #78 description. 
80 UNSAFE SUCT If active, the Magnum checks for unsafely low suction pressure for each running compressor. 

If suction pressure is less than this value for the specified period of time a lockout occurs 
(can configured as a regular safety with automatic reset if ‘Setpoint Type’ is Setpoint 
instead of Lockout). NOTE: The time period specified should be very short (2-5 seconds). 
If this Setpoint trips, the compressor will be sent straight to the Lockout state. 

Refers to ‘Suction Pressure’ column in the Circuit SI screen. 
81 HI DISC PSI If active, the Magnum checks for high discharge pressure for each running compressor. If the 

discharge pressure sensor reads greater than this Setpoint for the specified period of 
time, a safety trip will occur. 

Refers to ‘Discharge Pressure’ column in the Circuit SI screen. 
82 HI DISC UNLD The purpose of this Setpoint is to take corrective action to prevent a high discharge pressure 

safety trip. For fixed step compressors: If a compressor has more than one step, is fully 
loaded, and if the discharge pressure is more than the value of Setpoint #81 “HI DISC 
PSI” minus the value of this Setpoint, then one step of capacity will be turned off. For 
variable step compressors: If a compressor has a discharge pressure more than the 
value of Setpoint #81 “HI DISC PSI” minus the value of this Setpoint, then the 
compressor will be forced to unload. The circuit state will be changed to HI DISC HOLD, 
and will remain in this state for a minimum of the time in Setpoint #101 “SAFETY HOLD 
DELAY”.  At that time, if the discharge pressure has decreased below than the value of 
Setpoint #81 “HI DISC PSI” minus the value of Setpoint #83 “HI DISC RELD” the 
compressor will return to normal control. 

83 HI DISC RELD Refer to Setpoint #82 description. 
84 LO DISC SHEAT 

 
If the calculated discharge superheat is less than this value for the specified period of time, a 

safety trip will occur. Also, there is an option in the Circuit Base screen to tie a Relay 
Output to this Setpoint that will activate whenever a low discharge superheat condition 
occurs. A Low Discharge Superheat condition can also put the circuit into a ‘HI DISC 
UNLOAD’ state where the compressor will unload to try to raise the superheat. 

If economizer is being used, when the discharge superheat goes below the value for the  
safety time / 9 the economizer is turned off. 

85 LO DISC PSI If active, the Magnum checks for low discharge pressure. If the discharge sensor reading is 
less than this value for the specified period of time, a safety trip occurs. 
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86 HI RETURN TEMP 

 
Only active in Mitsubishi compressors. If active the Magnum will check for high entering liquid 

temperature. If this temperature is greater than the value in this Setpoint, the circuit state 
will be HI WATER HOLD.  

87 HI DISC TMP If active, the Magnum checks for high discharge temperature for each compressor. If the 
discharge temperature sensor reading is greater than this Setpoint for the specified 
period of time, a safety trip will occur. 

Refers to ‘Discharge Temperature’ column in the Circuit SI screen. 
88 DIS TMP UNLD 

(Not CENT?) 
The purpose of this Setpoint is to take corrective action to prevent a high discharge 

temperature safety trip. For fixed step compressors: If a compressor has more than one 
step, is fully loaded, and if the discharge temperature is more than the value of Setpoint 
#87 “HI DISC TMP” minus the value of this Setpoint, then one step of capacity will be 
turned off. For variable step compressors: If a compressor has a discharge temperature 
more than the value of Setpoint #87 “HI DISC TMP” minus the value of this Setpoint, 
then the compressor will be forced to unload. The circuit state will be changed to HI DISC 
HOLD, and will remain in this state for a minimum of the time in Setpoint #101 “SAFETY 
HOLD DELAY”.  At that time, if the discharge temperature has decreased below than the 
value of Setpoint #87 “HI DISC TMP” minus the value of Setpoint #89 “HDISC T RELD” 
the compressor will return to normal control. 

89 DIS TMP RELD Refer to Setpoint #88 description. 
90 COND FAULT For Condensers with Fault Indicators: If Setpoint is active, a condenser fault occurs, and the 

Setpoint type is Alarm, then an alarm message will be generated. If the type is Lockout, 
and a condenser fault occurs, then all of the compressors associated with this fault will be 
locked off. 

For Common VFD Fan Condensers with Bypass: Time in seconds before the bypass can be 
used when a fault has occurred. 

91 LOW OIL DIF If active, the Magnum checks for low differential oil pressure. If the calculated differential oil 
pressure is less than this value for the specified period of time, a safety trip occurs. 

Refers to ‘Oil Pressure’ column in the Circuit SI screen. 
92 UNSAFE OIL If active, the Magnum checks for unsafe differential oil pressure. If the calculated differential 

oil pressure is less than this value for the specified period of time, a lockout occurs. 
NOTE: The time period specified should be very short (2-5 seconds). If this Setpoint trips, 
the compressor will be sent straight to the Lockout state. 

Refers to ‘Oil Pressure’ column in the Circuit SI screen. 
93 HI OIL SEAL Only used with screw or centrifugal compressors. If the oil seal or oil cooler temperature 

exceeds the value of this Setpoint for the time specified, a safety trip occurs. 
Refers to ‘Oil Seal Temp’ column in Circuit SI screen. 

94 HI OIL TEMP If active, the Magnum checks for high oil temperature. The sensor can be either an analog or 
digital input. If the oil temperature sensor reading is ON (Digital) or exceeding the 
temperature value of this Setpoint (Analog) for the specified period of time, a safety trip 
occurs. 

Refers to ‘Oil Temp’ column in the Circuit SI screen. 
95 MOTOR FAULT If active, the Magnum checks for high motor temperature. The sensor can be either an analog 

or digital input. If the motor temperature sensor reading is ON (Digital) or exceeding the 
temperature value of this Setpoint (Analog) for the specified period of time, a safety trip 
occurs. 

Refers to ‘Motor Temp’ column in the Circuit SI screen. 
96 NO CMP PROOF If active, when the compressor is called to be on by the controller, the Magnum will check for 

a digital input to indicate that the compressor is indeed running. If the controller calls for a 
compressor to turn on and no proof is given in the specified period of time, a safety trip 
occurs. 

Refers to ‘Comp Proof’ column in the Circuit Base screen 
97 DIRTY FILTER Only used for screw compressors. If discharge pressure minus oil filter pressure is greater 

than this value for the time specified, a safety trip occurs. 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 62



MAGNUM VERSION 8 MANUAL    REVISION 3.1 

151 
 

# Name Description 
98 LLS#2 ON This Setpoint is used to control a second liquid line solenoid.  When the actual circuit capacity 

is greater than this value (can either be number of steps for Fixed Step compressors, or 
percentage of full load amps for Variable Step compressors) for the number of seconds 
in the ‘Time (sec)’ field, the second liquid line solenoid will open. When the actual circuit 
capacity falls below this value minus the ‘Lockout Delay Hrs.’ Field, then the second 
liquid line will be turned off. 

‘Time (sec)’ field: The delay in seconds before the solenoid will be turned on. If zero, then 
there will be no delay. 

‘Lockout Delay Hrs.’ Field: Offset that will be subtracted from the value of this Setpoint. When 
the actual circuit capacity falls below this offset, the solenoid will be turned off. If zero, 
then an offset of 20% will be used. 

99 LLS#3 ON  
(ECONOMIZER) 

This Setpoint is used to control a third liquid line solenoid.  When the actual circuit capacity is 
greater than this value (can either be number of steps for Fixed Step compressors, or 
percentage of full load amps for Variable Step compressors) for the number of seconds 
in the ‘Time (sec)’ field, the third liquid line solenoid will open. When the actual circuit 
capacity falls below this value minus the ‘Lockout Delay Hrs.’ Field, then the third liquid 
line will be turned off. 

‘Time (sec)’ field: The delay in seconds before the solenoid will be turned on. If zero, then 
there will be no delay. 

‘Lockout Delay Hrs.’ Field: Offset that will be subtracted from the value of this Setpoint. When 
the actual circuit capacity falls below this offset, the solenoid will be turned off. If zero, 
then an offset of 20% will be used. 

If the LO DISC SHEAT Setpoint #84 is active and the discharge superheat goes below the 
value in this Setpoint for the safety time / 9, the economizer will be turned off.  

100 HIGH SUMP TEMP If active, and sump temperature is above the value of this Setpoint for the time specified, a 
HIGH SUMP TEMP alarm is generated and the unit is locked out. 

101 SAFETY HOLD 
DELAY 

Time in seconds that the circuit will remain in a hold state after the condition that caused it 
has returned to normal. The circuit can be holding for the following reasons: 
 Low suction pressure 
 Low refrigerant temperature 
 High discharge pressure  
 High discharge temperature 
 High amperage 

102 PUMP FREEZE 
PROTECTION 

If active, and the leaving temperature sensor is below the value of this Setpoint, a pump will 
be forced on to protect against freezing. The leaving temperature must rise above this 
Setpoint plus Setpoint #192 “FRZ TMP DIFF” to turn the pump off again. 

103 LEAD COMP Enables the user to specify the lead compressor. The value of this Setpoint will indicate the 
lead compressor. If zero, then auto rotation is enabled. 

‘Time (sec)’ field: If non-zero, the compressor with the least amount of run time will be made 
the lead upon rotation. 

104 COMP ROTATION Specifies the number of days between rotations (Setpoint #103 must be set to zero to enable 
auto rotation). If zero, then rotation will occur with every cycle. 

105 PUMP FAILURE 
(NO FLOW) 

If active, flow is lost, and only one pump is present, then the system will be locked out. If the 
system has two pumps and flow is lost, then the backup pump will start and the lead 
pump will be locked out. If the second pump is running and flow is lost again then the 
entire system will be locked out. A lock out reset will be required to restart the system or 
to reactivate a locked out pump. 

If inactive, and the flow is lost, the system will move to the OFF- NO EVAP FLOW state. 
When flow is returned the system will automatically restart. 

If looking at individual pumps for each circuit in the Circuit base.  Make this Setpoint a 
"Lockout".  If flow is not made within the value of this Setpoint the first time than, an alarm 
will be generated.  The system counts through the value of this Setpoint a second time, if 
flow is made then the unit will run as normal.  If flow is not made the second time, the 
pump and all associated compressors for that circuit will be locked out.   
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106 LEAD PUMP Indicates which pump is the lead. If zero, then rotation of the pumps will occur whenever the 

lead pump is turned off. If no rotation has occurred during the current day, a forced 
rotation will occur at midnight, ensuring at least one rotation per day. If value is non-zero, 
then rotation of the pumps is inactive and the value will specify the lead pump. This 
Setpoint can be changed in a live unit and the appropriate action will be taken 
immediately. 

107 EcoDelayMech Seconds to delay after the economizer is fully loaded, valve opened to its maximum, and all 
associated fans are on before the mechanical cooling is enabled. If inactive, then the 
value of Setpoint #125 “Eco StageDly” will be used for this delay. 

‘Time (sec)’ field: This value is used as a multiplier in the calculation that determines when it 
is too cold to use economizer cooling. If the control temperature drops below Setpoint 
#1”CTL TARGET” minus (‘Time (sec)’ field of this Setpoint multiplied by the value of 
Setpoint #3 “CTL ZONE -“) then shut off all economizer cooling. If the value in this ‘Time 
(sec)’ field is zero, a hardcoded 3 will be used instead. 

108 PUMP DELAY Time in seconds to keep the chilled water pump running after the last compressor has been 
turned off to ensure the chiller barrel does not freeze. 

109 HiRefLevel This Setpoint has two functions. 
If active, the Magnum checks for high refrigeration level. If the refrigeration level sensor is 

greater than this value for the specified period of time, a safety trip occurs. 
If active, system has EXV valve control based on refrigerant level, and the refrigerant level is 

greater than this value, then the EXV valve adjustment will be set to the value in Setpoint 
#13 “EXV COURSE” * ( –3).  

Refers to ‘Refrig Level’ column in the Circuit SI screen 
110 RefLvlExvAdj 

(EXV Control: 
Refrigerant Level) 

If Setpoint #84 “LO DiscSPRHT” is active and it has reached one third of its safety time, then 
Setpoint #9 “REF LVL TRG” will be set to the value of this Setpoint. The purpose is to 
decrease the EXV valve opening to avoid a low discharge superheat safety trip. This 
change will be updated in the Setpoint status value.  

DSprhtExvAdj 
(EXV Control: 
Discharge or Suction 
Superheat) 

If Setpoint #84 “LO DiscSPRHT” is active and it has reached one third of its safety time, then 
Setpoint #9 “SUPERHT TRGT” will be increased by the value of this Setpoint. The 
purpose is to decrease the EXV valve opening to avoid a low discharge superheat safety 
trip. 

111 FREEZE   If active, the Magnum will compare the leaving temperature to this Setpoint. If it is less than 
this value for the specified period of time, a safety trip occurs. 

112 NO STOP This Setpoint is used to ensure that a compressor is actually off when the controller calls for it 
to be off. This Setpoint contains a percentage of the FLA for Setpoints #65-#72. If the 
compressor amperage is greater than this percentage of the FLA Setpoint for the 
specified period of time, signaling that the compressor is still running, then the entire 
system is locked out and a NO STOP alarm is generated. If a Control Power relay is 
specified, then it will be turned off when this safety trips. 

113 
  

OIL INJ TEMP DIFF This is a temperature differential subtracted from Setpoint #8 to control the oil injection relay. 
When discharge temperature is above this differential, then oil injection is turned on. If 
inactive then value will be 5.6° F (2.8° C). 

114 
  

OIL TEMP DIFF This is a temperature differential used in controlling the oil heater and second liquid line 
solenoid. If inactive then value will be set to 5° F. 

115 EcoVFDfanDely 
 

If active, and the fluid cooler has a VFD condenser fan, this Setpoint will be the time in 
seconds between adjustments to the VFD. If inactive, then the value of Setpoint #124 
“EcoVlvAdjDly “will be used for this delay timer. 

116 Defrost On Temp Only used in Turbo Ice Machines. When control temperature falls below this value, then a 
defrost cycle begins. When the temperature rises .5° F above this value then the defrost 
cycle will be terminated.  

117 Defrost On Delay Only used in Turbo Ice Machines. Time in seconds of pre-defrost delay. 
118 Defrost On Cycle Only used in Turbo Ice Machines. Time in defrost cycle for each circuit.  
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119 EcoOffsetON Temperature offset to determine when the economizer can be used. The ambient 

temperature must be less than Setpoint #1 “CTL TARGET “minus the value of this 
Setpoint for the economizer to begin.  

120 Eco Stg Dely Once the economizer valve has been opened to its maximum and all fans associated only 
with it have been turned on, the economizer function will wait this time in seconds before 
the first condenser fan is turned on or VFD is set to its minimum position. The minimum 
setting of the VFD is the value of Setpoint #54 “CND MIN SPD”. 

120 H-PMP SW TIME Time delay for switching between heating and cooling modes for heat pumps. 
121 Eco MIN VLV% Minimum Economizer Analog Output valve percentage. This will be the value used when first 

starting the economizer function as well as the lowest level before turning off. This 
Setpoint must be active to indicate that the Economizer AO option is active. 

122 Eco MAX VLV% Maximum Economizer Analog Output valve percentage. 
123 Eco MAX ADJ Maximum adjustment to the Economizer Analog Output valve percentage with each 

calculation. Formula:[absolute value of(Target – current) * Multiplier Setpoint #126] / 
Divisor Setpoint #127 

124 EcoVlvAdjDly Delay between Economizer Analog Output valve adjustments. 
125 Eco StageDly Time delay between economizer reaching its maximum opening and turning on the 

associated condenser fans. 
If no condenser fans associated, then this Setpoint needs to be 0 and non-active. 

126 Eco MULTI Multiplier to scale adjustments to the Economizer Analog Output valve percentage. The 
difference between the control sensor and its target will be multiplied by this value. 

127 Eco DIVIDE Divisor to scale adjustments to the Economizer Analog Output valve percentage. The 
difference between the control sensor and its target will be divided by this value. 

128 
 

Lost Leg Alarm 
(Only HVAC) 

If active, a check for a lost leg (lost current flow) on a part winding starter is added. A current 
sensor will be placed on only one of the legs; it must be set up to be multiplied by 2 
in MCS-Config (select CT-### x2 as the sensor in the SI screen). If current flow to 
the leg with the sensor is lost, a low amp alarm will be generated. If the sensor is 
reading more than the wanted FLA times the value of this Setpoint for the specified 
period of time, then a high amp alarm is generated. 

CmpMinSpeed% 
(Only CENT) 

This is the minimum allowed compressor speed. This value will dynamically change based on 
an internal calculation, but will never be less than the original number.  

129 
 

RH CUTIN 
(Only HVAC) 

Used with the ‘Hot Gas Reheat’ option. If the reheat sensor temperature is less than this 
value, then the hot gas reheat function will be activated. 

CmpMaxSpeed% 
(Only CENT) 

This is the maximum allowed compressor speed.  

130 
 

RH CUTOUT ADJ 
(Only HVAC) 

The reheat cutout temperature is calculated by adding this value to Setpoint #129 “RH 
CUTIN” 

CmpSpdUnld% 
(Only CENT) 

The value in this Setpoint is the actual % decrease in this adjustment to the compressor AO, 
when adjusting to meet the calculated Wanted %.  Cannot be greater than 1. 

131 
 

RH START DLY 
(Only HVAC) 

Delay in seconds that the hot gas reheat function will remain in startup mode. 

CmpSpdLoad% 
(Only CENT) 

The value in this Setpoint is the actual % increase in this adjustment to the compressor AO, 
when adjusting to meet the calculated Wanted %.  Cannot be greater than 1. 

132 
 

RH BLEED DLY 
(Only HVAC) 

Delay in seconds that the hot gas reheat function will keep the bleed solenoid on before 
exiting reheat mode. 

MinLiftTemp 
(Only CENT) 

This is the minimum allowed lift temperature. Refer to Setpoint #128 “CmpMinSpeed%“. 

133 
 

RH STAGE DLY 
(Only HVAC) 

Delay in seconds until the hot gas reheat function starts when all criteria has been meet. 

MaxLiftTemp 
(Only CENT) 

This is the maximum allowed lift temperature. Refer to Setpoint #128 “CmpMinSpeed%“. 

134 BARREL HEATER If ambient falls below this temperature, then the barrel heater will turn on. 
135 REFRIG LEAK Used to detect a digital signal from a refrigerant leak detector. 
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# Name Description 
136 VI PULSE Used with an adjustable VI, volume ratio. This is the pulse time expressed in tenths of a 

second to adjust the VI. 
137 VI DEADBAND Used with an adjustable VI, volume ratio. If the VI reading is greater than the VI wanted ratio 

plus the value of this Setpoint, then the increase RO is off and the decrease RO is 
pulsed. If the VI reading is less than the VI wanted ratio minus the value of this Setpoint, 
then the increase RO is pulsed and the decrease RO is off.  

138 VI DELAY This is the time delay between VI wanted ratio calculations. 
139 OIL FLOAT If active, the Magnum checks for an oil float digital input. It must be ON for the period of time 

specified in the Setpoint before this Setpoint will trip.  
140 NOT IN USED: 208 Compressors with a low SI Off sensor will be disabled when the sensor is below this Setpoint. 
141 NOT IN USED: 209 Compressors with a high SI Off sensor will be disabled when the sensor is above this 

Setpoint. 
142 SERVICE MODE If non-zero, then a compressor being disabled by the pump down switch will be continue to 

run until its suction pressure is zero. The compressor will be turned on to perform the 
pump down the number of times indicated in this Setpoint. This is in preparation for 
service to be performed on the compressor. 

143 UNLOADED % Used if a slide percentage sensor is present. When this sensor is reading less than the value 
of this Setpoint, then the slide is considered unloaded.  Also used for a centrifugal vane 
closed. If the vane% sensor is reading less than the value of this Setpoint, then the vane 
is considered closed. 

Optional: If Setpoint is set up as a target, the value of this Setpoint equals the % at which the 
slide is considered closed.  If the Time(SEC) field is set > 0 then slide control will be used 
instead of AMPS.  High & low zone are used to develop the control zone based upon the 
capacity wanted %. Make Setpoint #35 “AMP DB HI” and Setpoint #36 “AMP DB LO” 
non-active. 

144 OIL HEATER ON The oil heater will be turned on if the oil temperature is less than the value of this Setpoint. It 
will be turned off if the oil temperature is greater than the value of this Setpoint plus 5.0° 
Fahrenheit.  

‘Time (sec)’ field: If zero, then the calculated oil temp will be the saturated suction 
temperature plus the value of the Setpoint. Else it will be the value of this Setpoint. 

145 OIL COOLER ON The oil cooler will be turned on if the oil seal temperature is greater than the value of this 
Setpoint. It will be turned off if the oil seal temperature is less than the value of this 
Setpoint minus 5.0° Fahrenheit.  

146 PROC TARG Process pump target. The control value can be either temperature or pressure.  
147 PROC ZONE Process pump control zone. This value is added to Setpoint #146 “PROC TARG” to calculate 

the high value and subtracted to calculate the low value of the control zone. The process 
pump’s VFD will be modulated to maintain inside this zone. The adjustment to the pump 
speed is calculated by subtracting the controlling SI from the value of Setpoint #146. This 
range has a minimum of 1% ADJ and a maximum of 15%. 

148 PROC DELY Process pump delay in seconds before next change. If calculated adjustment (Target minus 
controlling SI) is greater than the zone x2, or if the slope is greater than the ROC x2, 
decrement twice as fast. 

149 PROC MAX ROC Process pump rate of change limit. If the ROC exceeds this value, no change is required. The 
ROC window equals the value of Setpoint 148 to a maximum of 60 seconds. 

150 PROC MIN SPD% Minimum process pump speed if using the Modulating (AO) option. 
Number of Relay Outputs that will be staged if using the Staging (RO) option. 

151 UNLOADED OFF If active, the system is fully unloaded, and the control temperature is greater than this value, 
then the capacity state will be set to holding. 

‘Time (sec)’ field: If non-zero, then the value of this Setpoint is used as a differential and not a 
set temperature. The value of this Setpoint is subtracted from Setpoint #1.  
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# Name Description 
152 HP OVERHEAT This Setpoint is only used when the heat pump option has been selected in the ‘Unit Type’ 

box in the ‘General Information’ panel under the MAG V8 screen. It is used to protect 
against a heat pump with unloaders (or variable speed) from overheating. When this 
Setpoint is active and the leaving temperature sensor is greater than this Setpoint minus 
3.0° Fahrenheit, then the compressor will enter HIGH TEMP UNLOAD state. The 
temperature must drop to less than this Setpoint minus 4.5° Fahrenheit before the 
system will move to the holding state. 

153 SftyUnld Del The time delay in seconds between compressor capacity adjustments when safety 
unloading. 

154 VFD Sfty Adj The VFD percentage adjustment to be made after every amount of time in Setpoint 
#153 “SftyUnld Del” when safety unloading. 

155 LO REF TMP   If active, the Magnum checks for low refrigerant temperature. If the refrigerant temperature is 
less than the value of this Setpoint for the specified period of time, a safety trip occurs. 

156 LO REF UNLD The purpose of this Setpoint is to take preventative action before a low refrigerant 
temperature safety trip. The compressor will unload when the refrigerant temperature is 
less than the value of the Setpoint #155 “LO REF TMP” plus this Setpoint. The 
compressor state will be changed to LO TMP UNLOAD. The compressor will remain in 
this state until the refrigerant temperature is above the value of Setpoint #155 “LO REF 
TMP” plus twice the value of this Setpoint. The compressor state change to LO TMP 
HOLD. 

157 
 

HP LoSuctAdj 
(Only HVAC) 

This Setpoint is only used when the heat pump option has been selected in the ‘Unit Type’ 
box in the ‘General Information’ panel under the MAG V8 screen. When in heating mode, 
the low suction value Setpoint #77 “LOW SUCTION” is reduced by the value of this 
Setpoint. 

COV LIFT TEMP 
(Only CENT) 

Minimum change to the saturated lift before calculating a new minimum speed. 

B-PUMP DELAY 
(Boiler/Pump Control) 

 The time delay expressed as seconds between making decisions as to pump settings. 

158 DEF TRIG TMP 
(Only HVAC) 

If a defrost option has been specified and either coil #1 or coil #2 temperature is less than or 
equal to this Setpoint a defrost cycle will be started if sufficient time has elapsed since the 
last defrost.  

B-STAGE DELY 
(Boiler/Pump Control) 

The time delay expressed as seconds between making decisions as to boiler stage settings. 

159 DEF TRIG DEL 
(Only HVAC) 

Time in minutes between defrost cycles.  

B-VFD DELAY 
(Boiler/Pump Control) 

The time delay expressed as seconds between making decisions as to pump VFD setting. 
 ‘Sec. to Ignore Safety’ field: contains the minimum valve setting. For example if this cell 

contains 500, the valve will initially be set to 50.0% and it will never be less than this 
value. 

‘Window to extend Safety Time(sec)’ field: contains the maximum valve setting. This will 
normally be 1000 for 100.0%. 

160 DEF REV DEL 
(Only HVAC) 

If a reversing valve is used, this is the delay in minutes the system must wait once the valve 
has been opened before the defrost cycle can continue. 

B-VFD TARGET 
(Boiler/Pump Control) 

The target flow that is to be maintained. This can be a differential if both input and output 
pressures sensors are specified or the actual flow of the input if only sensor specified. 
‘Time(sec)’ field: contains the delay in seconds before another pump can be turned on once 

the valve gets to 100.0% 
‘Sec. to Ignore Safety’ field: contains high dead band for the control zone. This is added to the 

value of this set point. In this example the high dead band will be 63.0. 
‘Window to extend Safety Time(sec)’ field: contains low dead band for the control zone. This 

is subtracted from the value of this set point. In this example the low dead band will be 
57.5. 

‘Safety Time Extension’ field: contains the maximum valve adjustment that can be made at 
one time. In this example the maximum adjustment to the valve will be 3.0%.. 
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# Name Description 
161 DEF TERM TMP 

(Only HVAC) 
If both coil #1 and coil #2 temperature are greater than the value of this Setpoint, then the 

defrost cycle can be terminated. 
B-PUMP FLT   
(Boiler/Pump Control) 

The ‘Value’ is not used as this set point is set up to check the status of a digital input indicated 
in the Starting Pump Fault cell.  

‘Time(sec)’ field: contains the delay before the system will place a pump in a failed state. 
162 DEF TERM DEL 

(Only HVAC) 
The length of time in minutes of the defrost cycle. 

163 
 

HP HEAT TARG 
(Only HVAC) 

If active, then this value will become the target temperature during heating mode.  

Purge Target 
(Only CENT) 

If active, it indicates that a Trane external purge system is incorporated. When the suction 
temperature is less than this value for the number of seconds in the ‘Safety Down Time’, 
then the purging sequence will begin. 

B-HEAT TRGT 
(Boiler/Pump Control) 

The heating target that is to be maintained.  

164 
 

HP CTL ZONE + 
(Only HVAC) 

Added to Setpoint #163 “HP HEAT TARG” to create the upper limit of the control zone during 
heating mode. 

Purge Fault 
(Only CENT) 

If active and a purge safety switch is used, this Setpoint will contain the number of seconds 
the switch must be ON before a purge error alarm occurs.  

B-HEAT ZONE+ 
(Boiler/Pump Control) 

The high dead band for the heating control zone. This value is added to the value of set point 
#163. 

165 
 

HP CTL ZONE – 
(Only HVAC) 

Subtracted from Setpoint #163 “HP HEAT TARG” to create the lower limit of the control zone 
during heating mode. 

Purge ExTime 
(Only CENT) 

If the time in purging mode for the last 24 hours is greater than the value of this Setpoint, an 
excessive purging alarm will be generated. 

B-HEAT ZONE- 
(Boiler/Pump Control) 

The low dead band for the heating control zone. This value is subtracted form the value of set 
point #163. 

166 PHASE LOSS If active and the phase loss digital input is ON for the specified period of time, a safety trip 
occurs. The system will attempt to restart after waiting the number of minutes contained 
in the ‘Safety Down Time’ field of this Setpoint. 

167 PURGE FLT ERROR If active and purge float error occurs, a purge float alarm is generated.  This Fault requires a 
lockout reset to resume purge operation. 

168 PURGE COUNT If the total number of purges that occurred during the last three purge cycles exceed this 
value, then reset all counters and generate a Maximum Purges Exceeded alarm.  For the 
first thirty minutes of compressor run time – this alarm is by passed. 

169 PURGE  PSI ST When the purge pressure sensor reading is equal or greater than this value, then a purge 
cycle will be initiated. The cycle will end when the purge pressure sensor reading is less 
than the value of this Setpoint minus Setpoint #193 “PSI DIFF”, or 5 psi if inactive. 

170 EXCESS PURGE If the time in a purge cycle exceeds this Setpoint’s value in seconds, then the cycle will be 
terminated and an Excessive Purge Time alarm will be generated.  This fault requires a 
lockout reset to resume purge operation. 

171 FLA COMP#1  Full Load Amps for compressor #1. This is the amps at design suction and discharge 
pressures referenced in the MCS-Config RO screen. This value is used to calculate the 
high and the low amperage safety limits. Refer to Setpoints #75 and #76. 

For screw compressors: The amp draw when the compressor is fully loaded. This value is 
used to calculate the Full Load Amps Percentage (FLA %), which is used to control 
loading and unloading the slide valve. 

172 FLA COMP#2  Full Load Amps for compressor #2. Refer to Setpoint #171. 
173 FLA COMP#3  Full Load Amps for compressor #3. Refer to Setpoint #171. 
174 FLA COMP#4  Full Load Amps for compressor #4. Refer to Setpoint #171. 
175 FLA COMP#5  Full Load Amps for compressor #5. Refer to Setpoint #171. 
176 FLA COMP#6  Full Load Amps for compressor #6. Refer to Setpoint #171. 
177 FLA COMP#7  Full Load Amps for compressor #7. Refer to Setpoint #171. 
178 FLA COMP#8  Full Load Amps for compressor #8. Refer to Setpoint #171. 
179 FLA COMP#9  Full Load Amps for compressor #9. Refer to Setpoint #171. 
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# Name Description 
180 FLA COMP#10  Full Load Amps for compressor #10. Refer to Setpoint #171. 
181 FLA COMP#11 Full Load Amps for compressor #11. Refer to Setpoint #171. 
182 FLA COMP#12 Full Load Amps for compressor #12. Refer to Setpoint #171. 
183 FLA COMP#13 Full Load Amps for compressor #13. Refer to Setpoint #171. 
184 FLA COMP#14 Full Load Amps for compressor #14. Refer to Setpoint #171. 
185 FLA COMP#15 Full Load Amps for compressor #15. Refer to Setpoint #171. 
186 FLA COMP#16 Full Load Amps for compressor #16. Refer to Setpoint #171. 
187 FLA COMP#17 Full Load Amps for compressor #17. Refer to Setpoint #171. 
188 FLA COMP#18 Full Load Amps for compressor #18. Refer to Setpoint #171. 
189 FLA COMP#19 Full Load Amps for compressor #19. Refer to Setpoint #171. 
 B-FLA PUMP   

(Boiler/Pump Control) 
The expended amp draw of the pump. If active this value is used to calculate the high and the 

low ampere safeties limits. Refer to set points 75 and 76. 
190 FLA COMP#20 Full Load Amps for compressor #20. Refer to Setpoint #171. 
 B-FLA BOILER   

(Boiler/Pump Control) 
The ‘Value’ is not used as this set point is set up to check the status of a digital input indicated 

in the Starting Boiler Fault cell.  
 ‘Time(sec)’ field: contains the delay before the system will place a boiler stage in a failed 

state. 
191 TEMP DIFF This temperature differential is used to replace the hardcoded temperature differential values 

of several other Setpoints. It is used with the following: 
 Discharge temperature 
 Low oil seal temperature 
 Low/high ambient cutoffs  
 Compressor discharge superheat 

If inactive, then hardcoded value of 5° F is used. 
192 FRZ TEMP DIFF This value is added to Setpoint #102 “PUMP FREEZE PROTECTION” to determine if the 

leaving temperature is above the freeze protection zone.  
193 CND HI/LO ZONE The value in this Setpoint is the high and low zone for your target of Setpoint #50 “CND 

TRGT“.  If inactive then a default zone of 5 psi will be used, if metric .3 Bar. 
194 CND 2ND ZONE The value in this Setpoint is the 2nd high and low zone for your target of Setpoint #50 “CND 

TRGT“.  If inactive then a default zone of 20 psi will be used, if metric 1.4 Bar.              
195 LOW VOLTAGE If the voltage of any one of the voltage sensors is less than the value of this Setpoint, then a 

Low Voltage alarm will be generated and the unit will be locked out. Voltage sensors are 
specified in the General Information panel under the MAG V8 screen. 

196 HI VOLTAGE If the voltage of any one of the voltage sensors is greater than the value of this Setpoint, then 
a Hi Voltage alarm will be generated and the unit will be locked out. Voltage sensors are 
specified in the General Information panel under the MAG V8 screen. 

197 
 

LEAD Procom 
(Only HVAC) 

If zero, then rotation of the process pumps will occur whenever the lead process pump is 
turned off. If no rotation has occurred during the current day, a forced rotation at midnight 
will occur.  

If non-zero, then process pumps rotation is inactive and this value will specify the lead 
process pump. 

 COND LOW AMB 
(Only CENT) 

Standard condenser logic dictates that a newly started compressor will use its own discharge 
pressure as the control for the first five minutes. If this Setpoint is active and the ambient 
temperature sensor is reading less than the value of this Setpoint, then this compressor’s 
discharge pressure will remain in control for the additional time in seconds as specified in 
the ‘Time (sec)’ field. 

198 PROC PUMP FLT. 
(Only HVAC) 

If active, the Magnum checks for process pump failure.  The process pump sensor reading 
is ON (Digital). 

199 MOP TARG PSI 
(Only HVAC) 

If active, maximum operating pressure (MOP) control will be added to the EXV control logic. 
This value will be the MOP suction pressure target. 

200 MOP PSI ZONE 
(Only HVAC) 

Added to and subtracted from Setpoint #199 to develop the upper and lower limits of the 
MOP control zone.  
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Troubleshooting Quick Reference  
(A more detailed troubleshooting guide is available on our website: www.MCScontrols.com) 
PROBLEM POTENTIAL SOLUTION 
No Sensor + 5 vdc or sensor +5 vdc 
output is less than 4.90 vdc. 

Indicates a possible shorted input sensor 
 Remove all sensor terminal blocks. 
 Wait about 30 to 60 seconds. If + 5 vdc returns, replace one sensor wire at 

a time until the + 5 vdc is lost again. This will be the shorted sensor. 
A Sensor Input reads -99.9 This indicates an open Sensor Input signal or 5 VDC problem. 

 Check sensor wiring for missing wire or poor connection. 
 Check for faulty sensor. 
 Check + 5 vdc on Sensor Input to ground. If less than 5 VDC is on the 

sensor 5 VDC terminal block, the problem is with probably a shorted 
sensor. (A poly fuse protects the board) 

 Remove all Sensor Input terminals. 
 Wait about 1 minute or until 5 VDC restored at Sensor Input. 
 Connect terminals 1 at time until short reappears and fix bad sensor. 

A Sensor Input reads +999.9 This indicates a shorted Sensor Input signal. 
 Check sensor wiring for +5VDC shorted to signal etc. 
 Check for faulty sensor. 

A pressure sensor is reading more 
than 1 psi off 
(The temperature and humidity 
sensors do not require calibration.) 

This indicates the transducer Sensor Input needs to be calibrated through the 
offset capability in the software. (Transducers by design need to be calibrated 
based on construction and altitude.) 
 You must use the MCS-Connect with a valid Authorization code to change 

sensor offsets 
 See MCS-Connect Interactive section for instructions. (Change SI Status, 

Manual Value and / or offset.) 
Invalid reading on one Sensor Input. This indicates an input problem with 1 sensor. 

 Verify jumper settings correct for that SI. 
Lost I/O Indicates communications problem. 

 Verify RS485 LED blinking. 
 Verify termination jumper J6 only on at Magnum and last I/O. 
 Verify Magnum and I/O address’s set correctly. 
 Verify wiring from Magnum to each I/O correct. 
 Check fuses/120 VAC on I/O units 

MCS-Connect  cannot make 
changes 

This indicates you are not at a proper authorization level. 
Follow steps below for proper authorization 
 From either the SITE INFO or STATUS screen in MCS-Connect, click the 

‘View Only’ button at the top of the screen, or click on the ‘Passwords’ 
menu option on the lower right of your Keypad/LCD display. 

 Follow prompts and enter a valid 4-digit authorization number. 
 The authorization level is displayed at the top of the display and is reflected 

by the color of the Authorization button. 
Red              = View Only 
Light Blue   = User level 
Purple          = Service level 
Dark Blue    = Supervisor level 
Green           = Factory level

Invalid authorization This indicates an invalid authorization number. 
Follow steps below for proper authorization 
 Press Service Diagnostics key until the authorization option appears 
 Press the Enter key 
 From the “Display Status” press keys corresponding to your authorization 

number. 
 Press Enter 
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PROBLEM POTENTIAL SOLUTION 
SI from AMPS board 10 A low. This indicates a problem with this SI only. 

 Jumper setting on this SI in wrong position.  
 Incorrect sensor type used. 

INVALID CONFIG VER Indicates layout of CFG wrong. 
 CFG layout for different version than software 

INVALID CONFIG TYPE Indicates CFG incompatible with software. 
INVALID CONFIG CHECKSUM Indicates Checksum invalid 

 Reload a valid CFG 
Sensor input believed invalid (Under 
Sensor Diagnostic Sub Menu) 

 Verify Berg jumpers using Quick Reference Sheets 
 Check board version number 
 Check wiring of sensor 

Communications to MCS-485-
GATEWAY from MCS-Connect not 
working. 

 Verify red LED on the gate way is blinking. This indicates that MCS-
Connect is talking to the gateway. 

 Verify that the two wire shielded cable is properly wired from the RS-485 
connector to the gateway. 

 Verify red LED (Located just to the left of the RS-485 connector on the 
Magnum board is blinking. This indicates that the Magnum is responding 
to the gateway. 

 If both of these LED are blinking, check the address of the Magnum and 
any other Magnums that are on the network. Each must have a unique 
address. This address can be changed from the Magnum. Proper 
authorization is required. Enter the UNIT INFORMATION screen by 
pressing the SERVICE DIAGNOSTIC key and scrolling to this item. Press 
the enter key and scroll to the NETWORK ADDRESS screen. Change 
address if needed.   

 Verify + 12 vdc to MCS-485-GATEWAY 
INVALID CONFIG Indicates Checksum invalid 

 Either set to factory defaults on reset settings. 
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9. Hardware Quick References 
9.1. Magnum Keypad Display  

 No authorization is required to view information. 
 Pressing the ‘MENU’ key will display the information below. 
 Using the , , , and  buttons will change the selection to the item you want. 
 Press the  (Enter) key to select the highlighted item. 
 The bottom line of the display defines the functions of F1 –F3.  
 To enter the authorization code, refer to the small numbers on the bottom left corner of the keys (1 - 8). 
 The RS-232 port is located at the bottom of the keypad. 
 To use MCS-Connect you must use a null modem cable. 
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9.2. MCS-Magnum Revision 8.1  
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9.3. MCS-SI16-AO4  

 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 74



MAGNUM VERSION 8 MANUAL    REVISION 3.1 

0 
 

9.4. MCS-RO10  
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Measure voltage at ac
input connector block and
verify that it is within 10
percent of rated voltage

Troubleshooting General Dead
Board Symptoms

Voltage
ok?

Ac input
fuse blown?

Replace fuse.  If
fuse blows again

replace board

Correct ac supply
to board

Start

Press RESET
button on board

Is red RESET
light on all the

time?

Is green
16VDC light

on?

Magnum Micro Controller Systems

If board has a
voltage selector
switch, is it set

correctly?

Turn power off, set
switch to correct

voltage, turn power on

Turn power off, wait
10 seconds, turn
power back on

Board was locked up
due to momentary
power dip or spike

Problem
solved?

Board was locked up
due to momentary
power dip or spike

Replace board

Is board a
Magnum?

Problem
solved?

Press RESET
button on board

Turn power off, wait
10 seconds, turn
power back on

Board was locked up
due to momentary
power dip or spike

Problem
solved?

Board was locked up
due to momentary
power dip or spike

Problem
solved? Replace board

Replace board

Is LCD
backlight on?

Try to reload
software

Problem
solved?

Replace board

Software was
corrupted

YesYes

Yes

Yes Yes

Yes

Yes

Yes

Yes Yes

Yes

Replace board

Yes

No

No

No

No
No

No

No
No

No

No

No
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Start

Are ALL sensors
on the board not

responding?

Go to any sensor input
on the board and

measure dc voltage
from +5 pin to ground

4.75 to 5.25
volts dc?

Yes

Remove all sensor blocks
from board, wait 10 seconds,

then measure dc voltage
from +5 pin of any sensor
input on board to ground

No

4.75 to 5.25
volts dc?

Turn power off to board
and measure for short

from +5 pin of any sensor
input on board to ground

No

Shorted?

Replace board

No

Board is defect and may
have been damaged by
overvoltage applied to a

sensor input

Replace board

Yes

Go to defect sensor input
and remove connector

block

Reads
correctly?

No

Defect sensor or
wiring to sensor

Yes

Yes

Yes
Board is defect and may
have been damaged by
overvoltage applied to

the sensor input

If system uses expansion boards,
verify MCS-I/O communication by
seeing if red TX light blinks on all
boards and also check for proper

address jumper settings on all
expansion boards

Check that all sensor input
Analog / Digital jumpers
are set correctly and all

sensors are set to AUTO

No

If ANALOG sensor, connect
MCS-SENSOR-TEST block (100K ohm
1/4 watt resistor from +5 pin to SI pin on
connector base) and compare sensor

reading to Appendix J

If DIGITAL sensor,
connect jumper wire from

+5 pin to SI pin on
connector base and see if
sensor reading changes

from ON to OFF or OFF to
ON

Troubleshooting Sensor
Input Problems

Magnum Micro Controller Systems

Reconnect Sensor 1 and
measure dc voltage from

+5 pin of any sensor
input on board to ground

4.75 to 5.25
volts dc?

The sensor or wiring to
sensor you just

reconnected is shorted
to ground

Reconnect the next sensor
and measure dc voltage

from +5 pin of any sensor
input on board to ground

Yes

No
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Start

Are ALL relays
on the board not

responding?

Turn power off,
wait 10 seconds,

turn power back on

All relays
work now?

Yes
Replace board

Go to defect relay
output, remove

connector block and set
relay to MANOFF

At the connector base
is there less than 1
ohm of resistance
beween COM and

NC?

No

Set relay to
MANON

Yes

If system uses expansion boards,
verify MCS-I/O communication by
seeing if red TX light blinks on all
boards and also check for proper

address jumper settings on all
expansion boards

Check that all relays
are set to AUTO

(See Appendix H)

No

No

Board was locked up
due to momentary
power dip or spike

Yes

Is the relay
output fuse

blown?
Replace board

No

Replace fuse and set relay to
AUTO  If fuse blows again after
putting system back into normal

operation, problem is due to
defect outbound control device

or a short in the wiring.

Yes

At the connector base
is there less than 1
ohm of resistance
between COM and

NO?

Replace board
No

Board is ok.  Set relay to AUTO and
check wiring from relay output

connector block to outbound controlled
device.  Also, if board is a MCS-I/O or
RO8 refer to Appendix K for possible
snubber network leakage issues and

how to overcome them.

Yes

Troubleshooting Relay
Output Problems

Magnum Micro Controller Systems
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Start

Is TX I/O light
on the Magnum

blinking?

Locate expansion
board where TX

LED is not blinking

Does board
have power?

Replace fuse. If fuse
blows again, replace

expansion board

Ac input
fuse blown?

No

Yes

Replace expansion
board

Yes

Check wiring to ac
input block

No

No

Verify that MCS I/O
termination jumper is
on first and last board

only

On Magnum board,
turn power off, swap
chips U12 and U13,
turn power back on

No

Yes

 Does TX light on
at least ONE

expansion board
blink?

Yes

YesOn Magnum board,
turn power off, swap
chips U12 and U13,
turn power back on

Does TX light on at
least ONE

expansion board
blink?

No

Chip that was in
U12 is defect

Yes

Replace Magnum
board

No

Verify that address
jumpers on all

expansion boards are
set correctly

Turn power
off to

Magnum for
10 seconds,
turn power

back on

Does TX I/O light
on the Magnum

blink now?

Magnum was locked
up due to momentary

power dip or spike

Troubleshooting Lost I/O
Communication Problems

Magnum Micro Controller Systems

Replace Magnum
board

No

Yes

Does TX I/O light
on the Magnum

blink now?

Chip that was in
U12 is defective

Verify that MCS I/O
wiring between boards
is correct, especially

polarity
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Appendix G 
Entering Authorization Codes to Log In and Out of a Magnum 

 
 

First, at the Main Menu use the arrow keys to navigate to Passwords: 

 

Next, press the Enter key.  You will see the following: 

 

Now enter the proper four-digit authorization code.  Each - is changed to a 
* as numbers are entered.  After you have keyed in the numbers, press the 

Enter key. 

 

09:56 Main Menu 
-Status -Setpoints 
-Outputs -Serv Tools 
-Inputs -Lckout RST 
-Alarms -Lckout ALM 
-Graphs -Passwords 
 Help, 
   

09:56     Password 
 

Enter Pin 
           ---- 

 

Then Press '   ' Key   
   
 . 1 ,    . 2 ,    . 3 . 

09:56     Password 
 

Enter Pin 
           **** 

 

Then Press '   ' Key   
   
 . 1 ,    . 2 ,    . 3 . 

Drake Refrigeration Inc. 2/19/2015

Rev. 2 81



 
 

Appendix G (continued) 
Entering Authorization Codes to Log In and Out of a Magnum 

 
 

The Magnum will tell you if it accepted your code and the level of authorization.  
For example, if you entered a valid factory authorization code you will see the 

following: 

 

If you entered an invalid authorization code you will see the following: 

 

Once you are logged in you can log out immediately by simply entering any 
invalid authorization code.  If you are logged in and no keys are pressed for 

more than 15 minutes the Magnum will automatically log you out, warning you 
shortly before with how many seconds remaining as shown here: 

 

09:56     Password 
 

Level – Factory 
            

 

Press ' MENU ' Key   
   
 . 1 ,    . 2 ,    . 3 . 

09:56     Password 
 

Level – VIEW ONLY 
Invalid 
Pin  

Press ' MENU ' Key   
 . 1 ,    . 2 ,    . 3 . 

 
 

Press Any Key 
to Avoid 

Auth Log Out  
60   
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Appendix H 
Manually Turning On and Off a Magnum, MCS-I/O or RO8 Relay Output 

 
 

Note: If a relay is in a Lockout state you cannot manually turn it on or off. 
 

First, after logging into the Magnum with your authorization code (see 
Appendix G), use the arrow keys to navigate to Outputs: 

 

Next, use the up and down arrow keys to highlight the relay you want to turn 
on or off: 

 

Now press the Enter key.  You should see something similar to the following: 

 

09:56 Main Menu 
-Status -Setpoints 
-Outputs -Serv Tools 
-Inputs -Lckout RST 
-Alarms -Lckout ALM 
-Graphs -Passwords 
 Help, 

09:56     Outputs       
 Relays            Status 
M-1 COMP1-1           Off.  
M-2 LOAD1-1           Off 
M-3 UNLOD1-1          Off 
M-4 LLS1-1            Off    
Anlog     .PG,     PG. 

09:56     Outputs       
 Relays            Status 
M-1 COMP1-1           Off.  
M-2 LOAD1-1           Off 
M-3 UNLOD1-1          Off 
M-4 LLS1-1            Off    
Anlog     .PG,     PG. 

COMP1-1 
Manual    AUTO   , 
Status
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Appendix H (continued) 
Manually Turning On and Off a Magnum, MCS-I/O or RO8 Relay Output 

 
 

Use the up and down arrow keys to cycle through the three modes for the relay 
output: AUTO, MANON or MANOFF 

Stop when you reach the one you want: 

 

Finally, press the Enter key to make the change.  In our example the relay 
output is now manually turned on as shown here: 

 
Remember to return the relay output to AUTO mode when you are done! 

 

09:56     Outputs       
 Relays            Status 
M-1 COMP1-1           Off.  
M-2 LOAD1-1           Off 
M-3 UNLOD1-1          Off 
M-4 LLS1-1            Off    
Anlog     .PG,     PG. 

COMP1-1 
Manual    MANON  , 
Status

09:56     Outputs       
 Relays            Status 
M-1 COMP1-1           On .  
M-2 LOAD1-1           Off 
M-3 UNLOD1-1          Off 
M-4 LLS1-1            Off    
Anlog     .PG,     PG. 

Change Made 
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Appendix I 
Determining and Changing the Network Address of a Magnum 

 
 

First, at the Main Menu use the arrow keys to navigate to Serv Tools: 

 

Next, press the Enter key.  You will see the following: 

 

Use the up and down arrow keys to highlight Address: 

 

09:56 Main Menu 
-Status -Setpoints 
-Outputs -Serv Tools 
-Inputs -Lckout RST 
-Alarms -Lckout ALM 
-Graphs -Passwords 
 Help, 
   

09:56 Serv Tools 
-RS-485 Network          1.  
-Ethernet Network 
-System Info 
-Time / Date 
-Display 
          .PG,     PG.  
 

09:56 RS-485 Setup 
Protocol               MCS 
Address                 1 . 
Baud Rate            19200 
 
 
 Back, 
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Appendix I (continued) 
Determining and Changing the Network Address of a Magnum 

 
 

Now press the Enter key.  You should see something similar to the following: 

 

Use the up and down arrow keys to select the Address number: 

 

Finally, press the Enter key to make the change.  In our example the RS-485 
network address has been changed from 1 to 2: 

 

09:56 RS-485 Setup 
Protocol               MCS 
Address                 1 . 
Baud Rate            19200 
 
 
 Back, 
 

Address 
    1, 

09:56 RS-485 Setup 
Protocol               MCS 
Address                 1 . 
Baud Rate            19200 
 
 
 Back, 
 

Address 
    2, 

09:56 RS-485 Setup 
Protocol               MCS 
Address                 2 . 
Baud Rate            19200 
 
 
 Back, 
 

Change Made 
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Appendix J 
Analog Sensor Input Reference Table 

 
 
 

 
 
 
To troubleshoot analog sensor input problems and 
determine where the problem is, simply remove the sensor 
input connector block of the input you want to test and plug 
in a MCS-SENSOR-TEST block.  If you do not have a MCS-
SENSOR-TEST block you can connect a 100K ohm 1% ¼ 
watt resistor between the +5 and S1 pins of the suspect 
sensor input on the board with the original sensor connector 
block removed. 
 
After you have done this, compare the reading displayed by 
the Magnum with the table of the most common sensor 
types on the right.  If the reading is close to what is found in 
the table for that particular sensor type you can safely 
assume that the board is functioning normally and that the 
problem lies with the sensor itself of the wiring from the 
sensor to the board. 
 
 
 
 
 
 

 

Sensor Type Reading 

CT100 57.0A 

CT250 143.0A 

CT500 287.0A 

HUMD 54.0% 

T100 77.0F 

Ti150A 75.0P 

Ti200 100.0P 

Ti500 250.0P 

Ti667A 334.0P 
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Appendix K 
Resolving MCS-I/O and RO8 Snubber 

Network Leakage Issues 

 
 
 

 
Each relay output on a MCS-I/O and RO8 board is protected 
by the use of on-board snubber networks.  These networks 
consist of a resistor and capacitor in series connected from 
the common side of each relay to the normally open and 
normally closed sides.  Its purpose is to suppress or “snub” 
the electrical arc that is produced when relay contacts open 
and close.  Electrical arcs can shorten the useful life of a 
relay and can also cause the electronics on the controller 
board to malfunction. 
 
In some cases the use of these snubber networks can cause 
an outbound device, such as a relay, to stay on even when 
the controlling relay on the MCS-I/O or RO8 board is turned 
off.  This can occur in situations where the outbound device 
requires very little ac current to keep it on once it is 
energized.  Because snubber networks normally pass a 
small amount of current when the circuit it is protecting is 
switched off, enough current may pass through these 
networks to keep the outbound relay on, even though the 
controlling relay is turned off. 
 
An easy solution to this problem is to rewire the relay output 
as shown in the diagram to the right.  As you can see, wiring 
the circuit in this way causes the outbound device to have 
the same voltage potential on both sides when it is not 
energized. 
 
 

 
 
 
 

NO

NC

COM

L
O

A
D

L
O

A
D

LINE

NEUTRAL

Energized when
relay is turned off

Energized when
relay is turned on

Outbound sideMCS-I/O or RO8 side
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