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NOTES

1. ALL POWER WIRING TO BE PHASE A TAN, PHASE B ORANGE, PHASE C VIOLET.
2. ALL 120AC POWER AND CONTROL WIRING TO BE RED.
3. ALL AC NEUTRAL WIRING TO BE WHITE OR GRAY.
4. ALL DC POWER AND CONTROL WIRING TO BE BROWN.
5. ALL DC SIGNAL, PNP/SOURCE/SWITCHED+ WIRING TO BE BLACK.
6. ALL DC SIGNAL, NPN/SINKING/SWITCHED- WIRING TO BE WHITE.
7. ALL DC COMMON WIRING TO BE BLUE.
8. ALL INTERLOCK WIRING TO BE YELLOW.
9. ALL GROUND WIRING TO BE GREEN OR GREEN/YELLOW.
10. ALL WIRE TO BE MTW OR TEW EXCEPT AS NOTED.
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480VAC FOR UP
TO 5 VFDs
LINE 1

EC011
2023-02-24

SPEED POT VFD PARAMETERS
PARAM DEF. USE FUNCTION
P0220 2 1 LOC/REM SELECT, ALWAYS REM
P0263 1 0 Di1 FUNCTION, NOT USED
P0264 8 19 Di2 FUNCTION, NO EXTERNAL FAULT
P0271 0 8 Di1-Di8, NPN VS PNP (TO SW 24VDC)
P0296 4 4 LINE RATED VOLTAGE (4=480V)
P0400 460 (NP) MOTOR RATED VOLTAGE
P0401 3.1 (NP) MOTOR RATED CURRENT
P0402 1750 (NP) MOTOR RATED RPM
P0403 60 (NP) MOTOR RATED FREQUENCY (Hz)
P0404 0.75 (NP) MOTOR RATED POWER (kW)

NP = MOTOR NAME PLATE

P0800 - 2 ETHERNET/IP
P0803 0 0 BAUD RATE=AUTO
P0810 1 0 SETTINGS
P0811 192 192 IP ADDRESS 1
P0812 168 168 IP ADDRESS 2
P0813 0 0 IP ADDRESS 3
P0814 14 14 IP ADDRESS 4
P0815 24 25 SUBNET 255.255.255.0
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SET ALL DIP SWITCHES:
S1.1 RIGHT (ON)
S1.2 LEFT   (OFF)
S1.3 LEFT   (OFF)
S1.4 LEFT   (OFF)
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SET ALL DIP SWITCHES:
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I/O MODULES 3100 AND 3150 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.
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I/O MODULES 3200 AND 3250 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.
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I/O MODULES 3300 AND 3350 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.

NOTES:
chkd by project no.

drawing title

project name

engineer's seal

drawn by

revisions

No. Date Description

No. Date Description

submittals

designed for

site address

drawing no.

consultant

This drawing is the property of the Caldwell Electrical Contractors and
may not be reproduced or used without prior written permission.

CALDWELL
ELECTRICAL

CONTRACTORS
2334 DANBURY LANE
GAINESVILLE, GA 30507
PHONE: (770) 531-7890
FAX: (770) 531-7817

435 HORIZON DRIVE
SUWANEE, GEORGIA

SUZANNA'S
KITCHEN

CECIL PROJECT
SUZANNA'S
KITCHEN

E22-3863DAF DAF

TYPICAL I/O
WIRING
LINE 1

EC033
2023-02-24

33
00

33
01

33
02

33
03

33
04

33
05

33
06

33
07

33
08

33
09

33
10

33
11

33
12

33
13

33
14

33
15

33
16

33
17

33
18

33
19

33
20

33
50

33
51

33
52

33
53

33
54

33
55

33
56

33
57

33
58

33
59

33
60

33
61

33
62

33
63

33
64

33
65

33
66

33
67

33
68

33
69

33
70

#16AWG

10
53

1053

24VDC

1054

BLU

0VDC+24VDC

10
59

#16AWG

10
54

0VDC

PLC INPUT POWER

BLU/WH

10
58

15
00

15
00

15
03

15
06

15
09

15
12

#16AWG

SR
34

SR34

24VDC

1054

BLU

0VDC+24VDC

OUTPUT
MODULE
24VDC
16 POINT
P2-16TD1P

10
58

#16AWG

10
54

0VDC

PLC INPUT POWER

BLU/WH

10
60

DO-0.0.6.1

DO-0.0.6.2

DO-0.0.6.3

DO-0.0.6.4

DO-0.0.6.5

DO-0.0.6.12

DO-0.0.6.13

DO-0.0.6.14

DO-0.0.6.15

RACK NO.
SLOT NO.
MODULE NO. P2-16ND3-1

5
0

PLC
INPUT
POWER

RACK NO.
SLOT NO.
MODULE NO. P2-16TD1P

6
0

PLC
INPUT
POWER

.

.. .

.

.. .

.. .

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

DO-0.0.5.1

DO-0.0.5.2

DO-0.0.5.3

DO-0.0.5.4

DO-0.0.5.5

DO-0.0.5.6

DO-0.0.5.8

DO-0.0.5.9

DO-0.0.5.10

DO-0.0.5.11

DO-0.0.5.12

DO-0.0.5.13

DO-0.0.5.14

DO-0.0.5.15

DO-0.0.5.7

3303

3304

3305

3306

3307

3308

3309

3310

3312

3313

3314

3315

3316

3317

3318

3319

3353

3354

3355

3356

3357

3358

3359

3360

3362

DO-0.0.6.6

DO-0.0.6.7

DO-0.0.6.8

DO-0.0.6.9

INPUT MOD.
24VDC
16 POINT
P2-16ND3-1

DO-0.0.5.0

3362

DO-0.0.6.10
3362

DO-0.0.6.11

DO-0.0.6.0

SR
34

SR
34

SR
34

SPARE

SPARE

SPARE

SPARE

E1621
CONVEYOR
RUN CMD

E1721
CONVEYOR
RUN CMD

E1821
CONVEYOR
RUN CMD

E1921
CONVEYOR
RUN CMD

SPARE

SPARE

SPARE

SPARE

SPARE

E1621
CONVEYOR
RUNNING

E1721
CONVEYOR
RUNNING

E1821
CONVEYOR
RUNNING

E1921
CONVEYOR
RUNNING

E1621
CONVEYOR
NO FAULTS

E1721
CONVEYOR
NO FAULTS

E1821
CONVEYOR
NO FAULTS

E1921
CONVEYOR
NO FAULTS

SPARE

15
03

15
06

15
09

15
12

15
03

15
06

15
09

15
12



I/O MODULES 3400 AND 3450 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.
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I/O MODULES 3500 AND 3550 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.
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I/O MODULE 3600 WIRING

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.
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ZL-P2-CBL18-1P IO MODULE TO PIGTAIL CABLE DETAILS

1. Do not connect more than 2 wires to any single terminal.
2. This wiring example shows a single voltage source.

NOTES:
chkd by project no.

drawing title

project name

engineer's seal

drawn by

revisions

No. Date Description

No. Date Description

submittals

designed for

site address

drawing no.

consultant

This drawing is the property of the Caldwell Electrical Contractors and
may not be reproduced or used without prior written permission.

CALDWELL
ELECTRICAL

CONTRACTORS
2334 DANBURY LANE
GAINESVILLE, GA 30507
PHONE: (770) 531-7890
FAX: (770) 531-7817

435 HORIZON DRIVE
SUWANEE, GEORGIA

SUZANNA'S
KITCHEN

CECIL PROJECT
SUZANNA'S
KITCHEN

E22-3863DAF DAF

ZL-P2-CBL18-1P
IO MODULE TO
PIGTAIL CABLE
DETAILS LINE 1

EC039
2023-02-24

.

.. .

.

.. .

.. .

ZL-P2-CBL18-1P

MADE IN CHINA
0614MD

250V/2A

E139594



chkd by project no.

drawing title

project name

engineer's seal

drawn by

revisions

No. Date Description

No. Date Description

submittals

designed for

site address

drawing no.

consultant

This drawing is the property of the Caldwell Electrical Contractors and
may not be reproduced or used without prior written permission.

CALDWELL
ELECTRICAL

CONTRACTORS
2334 DANBURY LANE
GAINESVILLE, GA 30507
PHONE: (770) 531-7890
FAX: (770) 531-7817

435 HORIZON DRIVE
SUWANEE, GEORGIA

SUZANNA'S
KITCHEN

CECIL PROJECT
SUZANNA'S
KITCHEN

E22-3863DAF DAF

17 VFD + HMI
ENCLOSURE
EXTERIOR
LINE 1

EC070
2023-02-24

.. .

609.60mm
[24.00"]

1828.80mm
[72.00"]

SAGINAW CONTROL &
ENGINEERING

SCE-72EL7224SSST

FRONT VIEW RIGHT SIDE VIEW

TOP VIEW

LEFT SIDE VIEW

BOTTOM VIEW

EXTERNAL REAR VIEW

SUBPANEL NOT
INCLUDED

SEE EC075 FOR
HMI CUT-OUT

AND TAG MARK
DETAILS

15°mm

17
90

.7
0m

m
 [7

0.
50

"]
18

27
.0

2m
m

 [7
1.

93
"]

19
88

.9
4m

m
 [7

8.
30

"]

841.38mm [33.12"]
1682.75mm [66.25"]

84
1.

38
m

m
 [3

3.
12

"]
16

82
.7

5m
m

 [6
6.

25
"]

1701.80mm [67.00"]

881.06mm [34.69"]

MAIN
TAG

QR

ARC
FLASH

OS T

M
E

RE
G

P

Y
CNE

E-STOP
RESET

MAX. VOLTAGE
VAC480



chkd by project no.

drawing title

project name

engineer's seal

drawn by

revisions

No. Date Description

No. Date Description

submittals

designed for

site address

drawing no.

consultant

This drawing is the property of the Caldwell Electrical Contractors and
may not be reproduced or used without prior written permission.

CALDWELL
ELECTRICAL

CONTRACTORS
2334 DANBURY LANE
GAINESVILLE, GA 30507
PHONE: (770) 531-7890
FAX: (770) 531-7817

435 HORIZON DRIVE
SUWANEE, GEORGIA

SUZANNA'S
KITCHEN

CECIL PROJECT
SUZANNA'S
KITCHEN

E22-3863DAF DAF

17 VFD+PLC+
ENCLOSURE
INTERIOR
90X36 PNL LINE 1

EC071
2023-02-24

ENCLOSURE HEAT CALCULATIONS
TOTAL SURFACE AREA:
FRONT-BACK = 2 X 72 X 72 = 10,368
SIDE-SIDE = 2 X 72 X 24 =   3,456
TOP-BOTTOM = 1 X 72 X 24 =   1,728
SUBTOTAL =   = 15,552 IN^2
BLOCKED SURFACE AREA, -60 =   15,492 IN^2
CONVERT TO SQ FT, /144 = 107.583 FT^2
CONVERT TO SQ METER, /10.762 =     9.997 M^2 = A

MAX PANEL INTERIOR TEMPERATURE:
Tmax = 122°F = 50.000°C

MAX PLANT AMBIENT TEMPERATURE:
Ta = 45.0°F = 7.222°C

HEAT DISSIPATED BY ENCLOSURE:
Pv = (Tmax - Ta) * 3.7 * A
Pv = (50.000 - 7.222) * 3.7 * 9.997
Pt = 42.778 * 3.7 * 9.997 = 1,582.247 WATTS
Pt = 1,582.247 WATTS * 3.41 = 5,395.461 BTU/HR

NOTE: 3.41 IS TO CONVERT WATTS TO BTU/HR
    3.7 IS COEFFICIENT FOR STAINLESS STEEL
    5.5 IS COEFFICIENT FOR PAINTED STEEL
     12 IS COEFFICIENT FOR ALUMINUM

HEAT GENERATED BY EQUIPMENT/COMPONENTS:
  1 x 24VDC, CS10.241 =   1 x 23.700W =      23.70W
  1 x PLC BASE, P2-04B =   1 x   3.000W =        3.00W
  1 x PLC BASE, P2-11B =   1 x   3.000W =        3.00W
  2 x PLC PS, P2-01AC =   1 x   8.400W =      16.80W
  1 x PLC MODULE, P2-550 =   1 x   3.810W =        3.81W
  1 x REMOTE , P2-RS =   1 x   3.800W =        3.80W
  4 x INPUT, P2-16ND3-1 =   4 x   0.400W =        1.60W
  2 x OUTPUT, P2-16TD2P =   2 x   2.600W =        5.20W
  2 x mA OUT, P2-16DA-1 =   2 x   0.096W =        0.19W
  2 x INPUT, P2-16NA =   2 x   0.600W =        1.20W
  1 x OUTPUT, P2-16TR =   1 x   2.730W =        2.73W

PLC TOTAL WATTS =      65.03W
         PLC GENERATED HEAT = 65.03W * 3.41 = 221.752 BTU/HR

  4 x 1HP WEG MMS =   4 x   7.00W) =      28.00W
  4 x 1HP STARTER+POLE =   4 x   2.70W+3(0.7W)) =      19.20W
                                     STARTER TOTAL WATTS =      42.40W
STARTER GENERATED HEAT = 47.20W * 3.41 = 160.952 BTU/HR

10 x 1HP WEG VFD +MMS = 10 x (45.00W+7.0W) =    520.00W
  7 x 2HP WEG VFD +MMS =   7 x (65.00W+7.0W) =    504.00W

VFD TOTAL WATTS = 1,024.00W
VFD GENERATED HEAT = 1,024.00W * 3.41 = 3,491.84 BTU/HR

                       GRAND TOTAL GENERATED HEAT
TOTAL GENERATED HEAT = 3,874.544 BTU/HR

NET HEAT DISSIPATION:
Pt = 5,395.461 BTU/HR - 3,874.544 BTU/HR = 1,520.917 BTU/HR
CLIMATE CONTROL REQUIRED = NO

NOTE:
IF 3 MORE 2HP VFDs ARE ADDED
  3 x 2HP WEG VFD +MMS =   3 x (65.0W+7.0W) =    216.00W

TOTAL GENERATED HEAT = 216.00W * 3.41 = 736.56 BTU/HR

GRAND TOTAL GENERATED HEAT =
ORIGINAL HEAT TOTAL = 3,874.544 BTU/HR
FUTURE HEAT TOTAL +    736.560 BTU/HR
FUTURE GRAND TOTAL = 4,611.104 BTU/HR

CLIMATE CONTROL REQUIRED = NO
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