
Program imports table of part 
number data

Table of part 
number data not 
created yet, need 

input on best way to 
do this.

Store program inputs in a table in the program. Use this historical table to log the inputs and the file 
name associated with the inputs. Over time it should look like the following:

Part Numbers | Conductor # | Ground (Y/N) | Voltage | AC/DC | Time |       File Name      | 
   XXXXXXXX                  3                         Y                3000          DC          60      3C3000DCUL758
   YYYYYYYY                   3                         Y                3000          DC          60      3C3000DCUL758
   ZZZZZZZZ                    3                         Y                3000          DC          60      3C3000DCUL758

Inputs to the program are the following:

- Part numbers
- Number of conductors
- Number of grounds
- Test Voltage AC and DC
- Test time

Is there a DC voltage in 
the input?

Is the DC Voltage less 
than 6500 V?

Start programming 
the CSV by coding 

the “Sequence 
Header” line

Sequence Header Line of Code Contains the following:

950, , N, Y, Y, , N, N, N, 2, N, N, N, N, N, 200, 7

How many conductors? 
*found in import excel file*

Is there a drain wire?
Are the inputs unique to all 

previously created programs?

The formula for number of “steps” is (# of conductors)*2

Below is an example of a part number that has 9 conductors, that is a DC 
test and has a drain wire:

SWITCH (Relay 1 is hot, Relay 2-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 2 is hot, Relay 1 and 3-10 are on, Relays 11-32 are off) 
DCW
SWITCH (Relay 3 is hot, Relay 1-2 and 4-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 4 is hot, Relay 1-3 and 5-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 5 is hot, Relay 1-4 and 6-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 6 is hot, Relay 1-5 and 7-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 7 is hot, Relay 1-6 and 8-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 8 is hot, Relay 1-7 and 9-10 are on, Relays 11-32 are off)
DCW
SWITCH (Relay 9 is hot, Relay 1-8 and 10 are on, Relays 11-32 are off)
DCW

1. SWITCH,0.05,0.25,1,254,0,3,0,0,0,0, (15 sets of 8 0's after)

2. SWITCH,0.05,0.25,2,253,0,3,0,0,0,0, (15 sets of 8 0's after)

3. SWITCH,0.05,0.25,4,251,0,3,0,0,0,0, (15 sets of 8 0's after)

4. SWITCH,0.05,0.25,8,247,0,3,0,0,0,0, (15 sets of 8 0's after)

5. SWITCH,0.05,0.25,16,239,0,3,0,0,0,0, (15 sets of 8 0's after)

6. SWITCH,0.05,0.25,32,223,0,3,0,0,0,0, (15 sets of 8 0's after)

7. SWITCH,0.05,0.25,64,191,0,3,0,0,0,0, (15 sets of 8 0's after)

8. SWITCH,0.05,0.25,128,127,0,3,0,0,0,0, (15 sets of 8 0's after)

9. SWITCH,0.05,0.25,0,255,1,2,0,0,0,0, (15 sets of 8 0's after)

REFER TO qt_950_sequence_csv_file_format FOR PROPER 
FORMATTING AND FOR INFORMATION ON WHAT EACH VALUE 

MEANS

SWITCH STEP 1 RESULT SWITCH STEP 2 RESULT SWITCH STEP 3 RESULT

SWITCH STEP 4 RESULT SWITCH STEP 5 RESULT SWITCH STEP 6 RESULT

SWITCH STEP 7 RESULT SWITCH STEP 8 RESULT SWITCH STEP 9 RESULT

Next is to build the DCW steps that go in between each SWITCH 
step

DCW, Voltage Found in Input Excel File, 

Is the voltage greater than 
3000 V DC?

Next is to build the DCW steps that go in between each SWITCH step

DCW, Voltage Found in Input Excel File, Y, 60, Time Found in Input Excel File, 0, FAST, 38, Y,  0.01, 38, -3, N, 10, 4, Y, N, 0, N, , 

Next is to build the DCW steps that go in between each SWITCH step

DCW, Voltage Found in Input Excel File, N, 100, Time Found in Input Excel File, 0, FAST, 38, Y,  0.01, 38, -3, N, 10, 4, Y, N, 0, N, , 

NO YES

YESYES

YES

YES

The purpose of this flow sheet is to 
program a HIPOT relay unit. Any 

questions about the relay system is 
answered below. It is highly 

recommended to review this before 
proceeding if unfamiliar. 

Important Information for the Relay Map:

1. There are a total of 32 test leads to program
2. Each of the 32 test leads have 3 states they can be 
in, hot, on, off
3. Hot is represented by all the boxes not outlined in 
pink
4. On is represented by all the boxes outlined in pink
5. Thus eight test leads are represented by 16 total 
inputs, that is why the boxes are colored to 
differentiate which 8 test leads are being programmed. 
They are also labeled with numbers to identify which 
two inputs go to each test lead
6. When nothing is selected all values are 0 as seen to 
the right. There are eight values to represent all 64 
inputs
7. Each 0 thus represents 8 total inputs, and the 0's are 
in groups of two to represent one test lead

Below is an example of how to use the 
inputs and translate it into code
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1, 0, 0, 0,254, 3, 0, 0, All SWITCH tests that are to be programmed follow the 
logic below:

1. There is only one test lead that is HOT per step
2. The number of test leads that are ON is the # of 

conductors + 1(if there is a ground/drain) – 1
3. The HOT rotates through all of the test leads until 

every lead has been made HOT
4. The ground/drain never is HOT it’s only ON

Review the example to the left, in this example there is 
a cable with 9 conductors and 1 drain, the first step will 

be outlined to the left

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

HOT HOT HOT HOTON ON ON ON

2, 0, 0, 0,253, 3, 0, 0,

- Position 1 is 2^0 = 1

- Position 2 is 2^1 = 2

- Position 3 is 2^2 = 4

- Position 4 is 2^3 = 8

- Position 5 is 2^4 = 16

- Position 6 is 2^5 = 32

- Position 7 is 2^6 = 64

- Position 8 is 2^7 = 128

Add all of the values that are to be 
selected for the step and then input 

into the integer representing that 
column and it will select all of those 

rows

Is the AC Voltage less 
than 6000 V?

Record in record keeping 
table “Test not possible 

under for 951i Vitrek” file 
name and do not create a 

CSV

NO

NO

NO, 
Voltage 
is in AC

Start programming 
the CSV by coding 

the “Sequence 
Header” line

Sequence Header Line of Code Contains the following:

950, , N, Y, Y, , N, N, N, 2, N, N, N, N, N, 200, 7

YES

How many conductors?Is there a drain wire?

The formula for number of “steps” is (# of conductors)*2

Below is an example of a part number that has 9 conductors, that is a DC 
test and has a drain wire:

SWITCH (Relay 1 is hot, Relay 2-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 2 is hot, Relay 1 and 3-10 are on, Relays 11-32 are off) 
ACW
SWITCH (Relay 3 is hot, Relay 1-2 and 4-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 4 is hot, Relay 1-3 and 5-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 5 is hot, Relay 1-4 and 6-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 6 is hot, Relay 1-5 and 7-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 7 is hot, Relay 1-6 and 8-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 8 is hot, Relay 1-7 and 9-10 are on, Relays 11-32 are off)
ACW
SWITCH (Relay 9 is hot, Relay 1-8 and 10 are on, Relays 11-32 are off)
ACW

The number of 
relays to be turned 
on will be equal to 
the # of conductors 
and there is not a 

need to turn on an 
extra relay for the 

drain

NO

The formula for number of “steps” is (# of conductors)*2

Below is an example of a part number that has 9 conductors, that is a DC 
test and does not have a drain wire:

SWITCH (Relay 1 is hot, Relay 2-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 2 is hot, Relay 1 and 3-9 are on, Relays 10-32 are off) 
DCW
SWITCH (Relay 3 is hot, Relay 1-2 and 4-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 4 is hot, Relay 1-3 and 5-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 5 is hot, Relay 1-4 and 6-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 6 is hot, Relay 1-5 and 7-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 7 is hot, Relay 1-6 and 8-9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 8 is hot, Relay 1-7 and 9 are on, Relays 10-32 are off)
DCW
SWITCH (Relay 9 is hot, Relay 1-8 on, Relays 10-32 are off)
DCW

How many conductors?

1. SWITCH,0.05,0.25,1,254,0,1,0,0,0,0, (15 sets of 8 0's after)

2. SWITCH,0.05,0.25,2,253,0,1,0,0,0,0, (15 sets of 8 0's after)

3. SWITCH,0.05,0.25,4,251,0,1,0,0,0,0, (15 sets of 8 0's after)

4. SWITCH,0.05,0.25,8,247,0,1,0,0,0,0, (15 sets of 8 0's after)

5. SWITCH,0.05,0.25,16,239,0,1,0,0,0,0, (15 sets of 8 0's after)

6. SWITCH,0.05,0.25,32,223,0,1,0,0,0,0, (15 sets of 8 0's after)

7. SWITCH,0.05,0.25,64,191,0,1,0,0,0,0, (15 sets of 8 0's after)

8. SWITCH,0.05,0.25,128,127,0,1,0,0,0,0, (15 sets of 8 0's after)

9. SWITCH,0.05,0.25,0,255,1,0,0,0,0,0, (15 sets of 8 0's after)

REFER TO qt_950_sequence_csv_file_format FOR PROPER 
FORMATTING AND FOR INFORMATION ON WHAT EACH VALUE 

MEANS
Is the voltage greater than 

3000 V DC?

NO

YES

The formula for number of “steps” is (# of conductors)*2

Below is an example of a part number that has 9 conductors, that is a DC 
test and does not have a drain wire:

SWITCH (Relay 1 is hot, Relay 2-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 2 is hot, Relay 1 and 3-9 are on, Relays 10-32 are off) 
ACW
SWITCH (Relay 3 is hot, Relay 1-2 and 4-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 4 is hot, Relay 1-3 and 5-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 5 is hot, Relay 1-4 and 6-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 6 is hot, Relay 1-5 and 7-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 7 is hot, Relay 1-6 and 8-9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 8 is hot, Relay 1-7 and 9 are on, Relays 10-32 are off)
ACW
SWITCH (Relay 9 is hot, Relay 1-8 on, Relays 10-32 are off)
ACW

How many conductors?
NO YES

1. SWITCH,0.05,0.25,1,254,0,3,0,0,0,0, (15 sets of 8 0's after)

2. SWITCH,0.05,0.25,2,253,0,3,0,0,0,0, (15 sets of 8 0's after)

3. SWITCH,0.05,0.25,4,251,0,3,0,0,0,0, (15 sets of 8 0's after)

4. SWITCH,0.05,0.25,8,247,0,3,0,0,0,0, (15 sets of 8 0's after)

5. SWITCH,0.05,0.25,16,239,0,3,0,0,0,0, (15 sets of 8 0's after)

6. SWITCH,0.05,0.25,32,223,0,3,0,0,0,0, (15 sets of 8 0's after)

7. SWITCH,0.05,0.25,64,191,0,3,0,0,0,0, (15 sets of 8 0's after)

8. SWITCH,0.05,0.25,128,127,0,3,0,0,0,0, (15 sets of 8 0's after)

9. SWITCH,0.05,0.25,0,255,1,2,0,0,0,0, (15 sets of 8 0's after)

REFER TO qt_950_sequence_csv_file_format FOR PROPER 
FORMATTING AND FOR INFORMATION ON WHAT EACH VALUE 

MEANS

1. SWITCH,0.05,0.25,1,254,0,1,0,0,0,0, (15 sets of 8 0's after)

2. SWITCH,0.05,0.25,2,253,0,1,0,0,0,0, (15 sets of 8 0's after)

3. SWITCH,0.05,0.25,4,251,0,1,0,0,0,0, (15 sets of 8 0's after)

4. SWITCH,0.05,0.25,8,247,0,1,0,0,0,0, (15 sets of 8 0's after)

5. SWITCH,0.05,0.25,16,239,0,1,0,0,0,0, (15 sets of 8 0's after)

6. SWITCH,0.05,0.25,32,223,0,1,0,0,0,0, (15 sets of 8 0's after)

7. SWITCH,0.05,0.25,64,191,0,1,0,0,0,0, (15 sets of 8 0's after)

8. SWITCH,0.05,0.25,128,127,0,1,0,0,0,0, (15 sets of 8 0's after)

9. SWITCH,0.05,0.25,0,255,1,0,0,0,0,0, (15 sets of 8 0's after)

REFER TO qt_950_sequence_csv_file_format FOR PROPER 
FORMATTING AND FOR INFORMATION ON WHAT EACH VALUE 

MEANS

Is the voltage greater than 
3000 V AC?

Next is to build the ACW steps that go in between each SWITCH step

ACW, Voltage Found in Input Excel File, 60, N, 100, Time Found in Input Excel File, FAST, 50, Y, RMS, 0.01, 50, -3, N, 0.01, 50, -3, N, 10, 4, Y, N, , 

Is there both DC and AC 
voltages in the input?

Is the DC Voltage less 
than 6500 V?

NO

YES

NO

Is the voltage greater than 
5500 V AC?

Next is to build the ACW steps that go in between each SWITCH step

ACW, Voltage Found in Input Excel File, 60, Y, 60, Time Found in Input Excel File, FAST, 50, Y, RMS, 0.01, 50, -3, N, 0.01, 50, -3, N, 10, 4, Y, N, , 

Next is to build the ACW steps that go in between each SWITCH step

ACW, Voltage Found in Input Excel File, 60, Y, 60, Time Found in Input Excel File, FAST, 50, Y, RMS, 0.01, 38, -3, N, 0.01, 38, -3, N, 10, 4, Y, N, , 

NO

YES

NO

YES

Name the CSV file “XCDYYYYVDC” 

X = # of conductors
Y = Voltage in inputs

ADD a “D” after “C” if there is a drain wire

Name the file 

9CD”Voltage Found in Input”VDC

Name the file 

9CD”Voltage Found in Input”VAC
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