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* This manual always refers to the latest Franklin Electric operating software version for the HES Vacon frequency inverters.

Additional safety instructions

System can automatically restart (Solar) - the appropiate safety pre-
cautions should be taken. See page 19

DANGER
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Control modes and necessary sensor technologies

Process Control Flow meter Pressure Level PT100 sensor & | Flow switch
reference reference sensor sensor Drive slot card (digital)
Q - Flow No (Optional) mandatory Optional
P mandatory mandatory
H mandatory mandatory
P - pressure No (Optional) Yes* mandatory mandatory*
Q mandatory mandatory
H - level No (Optional) Yes* mandatory mandatory*
Q mandatory mandatory
Direct Mode No Yes** No No mandatory* No
Manual Mode |No Yes*
Solar No Yes* mandatory

*please consult Franklin Electric
** need to be evaluated to PLC

S = |
I
L (1|

Battery Installation Procedure IP66
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Connections 6" / 8" HES Standard System

Standard I/O
Terminal

Signal

* Can be isolated from ground, see chapter 5.1.6.

Fig. 1: Input/Output Terminals

Relays

Terminal

1 [+10 Vref |Reference output
Gl Voagsor ament___| Control Reference: | A1, Terminals 2(+), 3(GND)
3 |an- Analogue input f:’;g:ﬁ;’s") depending Default setting [V]
4 |A2+ Analogue input, X
voltage or current Al2, Terminals 4(+), 5(GND)
Analogue input Process Reference: Default setting [mA]
5 |Al2-
common
6 |24V out 24V aux. voltage
7 |GND 1/0 ground
8 |DI1 Digital input 1 Start/Stop: DI1, Terminals 6(+24V), 8(DI1)
9 |DI2 Digital input 2 External Fault: DI2, Terminals 6(+24V), 9(DI2)
10 |DI3 Digital input 3 Manual Operation: DI3, Terminals 6(+24V), 10(DI3)
11 [CM Common for DI1 - DI6*
12 |24V out 24V aux. voltage
13 |GND 1/0 ground
14 D14 Digital input 4 Set Point - : Dl4, Terminals 6(+24V), 14(D14)
15 |DI5 Digital input 5 Set Point + : DI5, Terminals 6(+24V), 15(DI5)
16 |DI6 Digital input 6 Reset: DI6, Terminals 6(+24V), 16(DI6)
17 |CM Common for DI1 - DI6*
10 o1 [t
19 [AO-/GND |Analogue output
30 (+24Vin 24V aux. input voltage
A |RS485 Serial bus, negative
B |RS485 Serial bus, positive

2- wire Sensor

 Supply + 24V (Terminal 6)
-Common -—— Al+ (Terminal 2/4*)

I:AI - (Terminal 3/5%)
Common(Terminal 7)

3- wire Sensor

= Supply + 24V (Terminal 6)

- 0/4- 20mA —— Al+ (Terminal 2/4*)

--Common - —[Common(TerminaI 7)
Al- (Terminal 3/5*)

4- wire Sensor

Supply + 24V (Terminal 6)

-~ Common Common(Terminal 7)
/4- 20mA+ —— Al + (Terminal 2/4*)
/4- 20mA - —— Al- (Terminal 3/5%)

Fig. 1.1 : Sensor connection
* depending on Reference

21 RO1/1 ) Relay output 1 Switching capacity 24VDC/8A
22 [RO1/2 Operation:  RO1, Terminals 22(+24V), 23 250VAC/8A
23 RO1/3 — 125VAC/0,4A
24 RO2/1 7 Relay output 2

25 RO2/2 Warning/Fault:  RO2, Terminals 25(+24V), 24

26 RO2/3 _ Min. switching load 5V/10mA

Fig. 2: Relais Output Connection

Fig. 4: Digital Input Selection
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6" HES Solar System

A
IP 21 HES
Drive Solar
DC Power
Solar PV Array -_'—_—
y A I
oy | [
| = |
| IP21 Derating |
I a0°c -100% | - = =
|>40°C -1,5%/°C|
max. 50°C | |
_____ REDUCING BUSH
| 25mm (1)
STANDARD
PIPE TEE
IP 66 HES I
Drive Solar I FLOW
A | ST |
ALLROUND
=4 L — - — S )
IP66 Derating |
40°C -100%
Heat Sink ~ ~ | s0°c -75% | Flow Switch |
|_60:2 -_50_%_| (required for operation): 226 019 101
DC Disconnect
optional part:
308 170 210
Control
A Switch
“Full” )C) ’I
= - ="
o~ -_——— - r
~ ey -
F e R
Pump/Motor
Control E
Switch a2
-
il
N U
H ; _-
I I s
Alternate AC
Power (Optional)

2 Level Control Switch Operation
optional parts: 308 170 209

Connections 6" HES Solar System

Standard /0

Terminal Signal
1 [+10 Vref |Reference output
Analogue input,
2 AT+ voltage or current
Analogue input
3 |Al- common
Analogue input,
4 |AI2+ voltage or current
Analogue input
5 |Al2- common
6 |24V out 24V aux. voltage
7 |GND 1/0 ground
8 |DI Digital input 1 Start/Stop: DI1, Terminals 6(+24V), 8(DI1)
9 |pi2 Digital input 2 Flow Switch: DI2, Terminals 6(+24V), 9(DI2)
10 [DI3 Digital input 3 Manual Operation: DI3, Terminals 6(+24V), 10(DI3)
11 [CM Common for DI1 - DI6*
12 |24V out 24V aux. voltage
13 |GND 1/0 ground
14 |DI4 Digital input 4 Control Switch ,Empty“ DI4, Terminals 6(+24V), 14(DI4)
15 [DI5 Digital input 5 Control Switch ,,Full* DI5, Terminals 6(+24V), 15(DI5)
16 [DI6 Digital input 6 Reset: DI6, Terminals 6(+24V), 16(DI6)
17 |CM Common for DI1 - DI6*
Analogue output,
18 |AO1+ voltage or current
Analogue output
19 [AO-/GND common
30 [+24Vin 24V aux. input voltage
A |RS485 Serial bus, negative
B |RS485 Serial bus, positive

* Can be isolated from ground, see chapter 5.1.6.

Fig. 5: Input/Output Terminals
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Franklin Electric

Connections Motor and Option cards

Color code FE Motor Short Lead:
U - brown

V - grey

W - black

Color code FE PT100 Lead:

12 3
1 - black
2 - blue
3 - brown
Fig. 7: PT100 card (left slot) Fig. 8: PT100 connection

~ Jumper X2 E:
O =

SO = A O I~
Op [ﬁ, O =
O e i ole
Ofe lEl o
o= g -
ol o O
O~ =I O~
Ol 21 O~
Ol En O |¢
el £ =
L+ Jumper X4 ©

Fig. 9: OPTB1, 6 DI/DO card Fig. 10: OPT-B4, 1AI/2A0 card

word 1: motor current

word 2: process value

word 3: control value

word 4: PT100 temperature
word 5: motor speed (RPM)
word 6: process reference
word 7: relay output

ﬂw word 8: output frequency

Bus Connector Jumper Interface Board - Connector

Fig. 11: OPTES, Profibus card (right slot)
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6" HES System Performance Data 400V-50Hz

P Thrust n | L/ n T T/T>*
400V/50H N . N a” PF N Al In
‘ [kW] | F[kN] [min] [A] [A] [%] [Nm] [Nm]
4 15,5 3000 8 1 88 0,95 12,9 1
308 010 X16 5,5 15,5 3000 10 1 89 0,95 17,5 1
7,5 15,5 3000 13 1 89,5 0,95 23,8 1
9,3 15,5 3000 18 1 91,5 0,95 29,6 1
308 014 X23
1 15,5 3000 20 1 92 0,95 35 1
13 15,5 3000 23 1 92,5 0,95 41,5 1
308 014 X38 15 15,5 3000 26 1 92,5 0,95 46,1 1
185 | 155 3000 32 1 92 0,95 59 1
22 27,5 3000 39 1 93 0,95 70 1
308 016 X61 26 27,5 3000 46 1 92,5 0,95 82,6 1
30 27,5 3000 54 1 91,5 0,95 95,5 1
308 016 X87 37 27,5 3000 72 1 90 0,95 117,8 1
8" HES System Performance Data 400V-50Hz
P Thrust n | A n T T/T}
400V/50Hz b N B PF N Al In
[kW] | F[kN] [min“] [A] [A] [%] [Nm] [Nm]
45 45 3000 74 1 93,3 0,96 143 1
55 45 3000 1 1 93,3 0,96 175 1
308 014 X01
67 45 3000 112 1 93 0,96 213 1
75 45 3000 128 1 92,5 0,96 239 1
75 45 3000 129 1 93,5 0,95 239 1
83 45 3000 143 1 93,3 0,95 264 1
308 016 X01
93 45 3000 162 1 93 0,95 296 1
100 45 3000 178 1 92,7 0,95 319 1
100 45 3000 176 1 94,2 0,94 319 1
110 45 3000 193 1 94,2 0,94 350 1
308 017 X01
130 45 3000 229 1 94 0,94 413 1
150 45 3000 270 1 93,4 0,94 477 1

Performance data are based on measurements with Franklin Electric original equipment!
*Since this is an integrated system (motor plus electronics) these figures relate to VFD input
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Keypad buttons Overview

Move backward in menu Scroll menu u
Exit edit mode Increase valu:
Reset faults with long press

Move cursor left Move cursor right

Stop button Scroll menu down Start button

Decrease value

Enter active level/item
Confirm selection

Start-Up-Wizard

RUN | (% |READY

Nominal Amps | Amps Motor Speed

23.0A|  20.0A| 2300rpm || L8
Setpoint Feedback PT100 RESET

@ Multimonitor El Fit(azlgg)us Data

Trend Curve Trend Curve
50.0m3h | 49.5m3h| 23.7°C D (12) lz__| (4)
CtriSetPnt Ctrl. Act. Ctrl. Max. El Basic
0.0[-] 0.0[] 0.0[] (12)

@ Help

@ Add to Favorites
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Franklin Electric

Basic Configuration

EUV
OFF

Max:

During the next steps please
enter System Data.

C 2017 @) @ v 7.2. )
Min: @@ Min: @

Max: Max:

sTOP|(C | NotRDY

Please note, a PT100 sensor has
to be used to measure Motor-
Temperature, connected to OPT-
BH, terminals 1, 2 and 3.

Refere to Quick Installation Guide.

Filter @Q

sToP|C, | READY

System Data finished. During the
next steps please enter Motor
Nameplate Data.

1.90A

Min: 0.26A
Max: 5.20A

stoP|C, | READY

Motor Nameplate Data finished. @

. A
During the next steps please enter @ v 75.0 m3/h @ @

Duty Point Data.
Min: 1.0m%h (: ) :)
Max: 500.0m%h

* for other languages please contact Franklin Electric Europa GmbH
** is only shown and selectable if PT100 Option card is installed
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Basic Configuration

50. v 300.0mm | ) @
Min: 1.0m See @@ Min: 100.0mm @@

Max: 1000.0m Fig.12 Max: 1000.0mm

Min: 1.0m
Max: 1000m

sToP|C, | READY

Duty Point Data input finished. 3 {: H
c 10.0 m @ @ During the next steps please enter Q[m?h] Page 13
o 05 QO [ ® nmi § dh > Page 14
in: 0.5m
See
Max: 200.0m Fig.12 P [bar] -@—} Page 16

Direct Mode Page 17

Manual Mode -@—} Page 17

Solar {: HPage 19

sToP |, | READY

Process Reference has to be

connected to Al2, terminals 4(+) and 5(-).
Control reference 1 has to be connected
to Al1, terminals 2(+) and 3(-).

immenen, NP

Level Probe Installation Depth

PUMP INSTALL. DEPTH
Min. Water Column

(When Cooling Flow not Sufficient)

Flow Inducer SLEEVE

Fig. 12
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Configuration Q [m¥/n]

A
4..20mA v

0...20mA
Voltage
T

150.0 m3h

Min: 0.00m3h
Max: 600.0m3h

v

4

sToP |, | READY

Please note, if Al2 is used as
Voltage input, you have to set DIP-
Switch AlI2 to U. Refere to Quick

Installation Guide.

© O

Fieldbus A
-V

Standard

Fieldbus
Standard A
- V

/M

73.0 m3h

A
v

Min: 31.12m3h
Max: 1000.0m3h

stoP|C | READY

After pressing ,OK", Identification
without rotation will start. You can
stop Identification by pressing red
Stop-Button at any time. Having
Identification finished, drive is
ready to start.

13
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sToP|(C, | READY 10 |

Please note, an analog level meter
or analog pressure sensor has to
be used as Control Reference 1,
connected to Al1, terminals 2(+)
and 3(-).

See Fig. 1, 1.1

RUN | |READY

Nominal Amps

23.0A

Amps

20.0A

Motor Speed

2300rpm

Feedback

49.5m3h

Setpoint
50.0m3h

PT100

23.7°C

CtriSetPnt  |Ctrl. Act. Ctrl. Max.

0.0[] 0.0[] 0.0[
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Configuration Q [m/n]

sToP|C | READY sToP|C | READY

h[m]

Min: 0.1 m
Max: 1000.0 m

T
Current ?

If Control Reference Signal

is mA, you have to set. DIP- @ @ @

Switch Al1 to I. Refer to Quick 4..20mA C
Installation Guide. @
0...20mA
Voltage
See Fig. 3

sToP|C | READY stoP|C | READY 110

After pressing "Ok", Identification Nominal Amps | Amps Motor Speed
without rotating will start. You can 23.0A 20.0A |2300rpm
stop Identification by pressing red @ Setpoint Feedback PT100
Stop-Button at any time. Having 50.0m3h| 49.5m3h | 23.7°C
Identification finished, drive is CtrISetPnt | Ctrl. Act. Ctrl. Max.
ready to start. 10.0m 10.5m| 25.0m

Min: 0.1 m
Max: 1000.0 m

Min: 0.0 m
Max: 1000.0 m

sToP|C | READY

P[bar]

Min: 1.0bar
Max: 1000.0bar

! A

sToP|C | READY 1/0

If Control Reference Signal
is mA, you have to set. DIP- @

Switch Al1 to I. Refer to Quick 4...20mA c ) @
Installation Guide.
nstallation Guide 0. 20mA

Voltage

See Fig. 3

After pressing "Ok", Identification Nominal Amps | Amps Motor Speed
without rotating will start. You can 23.0A 20.0A | 2300rpm
v 6.0 bar @ @ stop Identification by pressing red Setpoint Feedback PT100
' QO Stop-Button at any time. Having 50.0m3h| 49.5m3h | 23.7°C
Min: 0.5bar Identification finished, drive is CtriSetPnt | Ctrl. Act. Ctrl. Max.
Max: 100.0bar ready to start. 6.0bar 4 5bar| 25.0bar
14
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Configuration h [m]

. A
Fieldbus ,

Min: 0.1 m Standard

Max: 1000.0m

Min: 0.1 m
Max: 1000.0 m

Please note, if Al2 is used as
\Voltage input, you have to set DIP-
Switch AI2 to U.

Refere to Quick Installation Guide.

See Fig. 3

Please note, a flow meter has to

be used as Control Reference,
connected to Al1, terminals 2(+) 150.0 m3h 8 @
" and 3(-). .
Min: 0.00m Min: 1.0 m3h (Q®)]
Max: 40.00m Max: 1000.0 m3h

See Fig. 1, 1.1

If flow meter Signal Reference
is mA, you have to set. DIP-
Switch Al1 to |. Refer to Quick
Installation Guide.

© 0

See Fig. 3

RUN | |READY| I
/After pressing "Ok", Identification [Nominal Amps | Amps. Motor Speed
A 50.0 m3h @ without rotating will start. You can 23.0A 20.0A | 2100rpm
v g @ @ stop Identification by pressing red @ [Setpoint Feedback PT100
. Stop-Button at any time. Having 15.0m 9.0m 23.5°C
Min: 31.1m3h @@ Identification finished, drive is CtriSetPnt[Ctrl. Act. Ctrl. Max.
Max: 150.0m3h ready to start. 31.1m3h | 45.0m3h | 150.0m3h
sToP|( |READY 110

Please note, a flow meter has to
be used as Control Reference,
iconnected to Al1, terminals 2(+)
and 3(-).

$ 150.0 m3h | O
v om
©
Min: 1.0 m3h QO

Max: 1000.0 m3h

170

If flow meter Signal Reference

is mA, you have to set. DIP-
Switch Al1 to . Refer to Quick @ 4.20mA A @ @
Installation Guide.

0...20mA

See Fig. 3

sToP|C | READY RUN | |ReEADY 110
@ After pressing "Ok", Identification Nominal Amps | Amps Motor Speed
without rotating will start. You can 23.0A 20.0A | 2100rpm
v 50.0m3h ®) @ stop Identification by pressing red @ [Setpoint Feedback 100
. Stop-Button at any time. Having 15.0m 9.0m 23.5°C
Min: 31.1m3h @@ Identification finished, drive is CtriSetPnt | Ctrl. Act. Curl. Max.
Max: 150.0m3h ready to start. 31.1m3h | 45.0m3h | 150.0m3h
15
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Configuration P [bar]

v 16.0 bar 8 © Fieldbus {)
Min: 0.0 bar QO Standard
Max: 600.0 bar

Please note, if AI2 is used as
\Voltage input, you have to set DIP-
Switch Al2 to U.

Refere to Quick Installation Guide.

See Fig. 3

Please note, a flow meter has to
be used as Control Reference 1,
iconnected to Al1, terminals 2(+)

110
@
©
150. 3h
i )
Min: 1.0 m3h

Max: 1000.0 m3h

Min: 0.0 bar jand 3(-).
Max: 6.0 bar Current
See Fig. 1, 1.1
v
[sTorC [resov] [ 170]

If flow meter Signal Reference
is mA, you have to set. DIP-

Switch Al1 to C. Refer to Quick
Installation Guide.

See Fig. 3

4..20mA A
-V

0...20mA

RUN | C |READY| 110
A Afte ) OK". Identificat INominal Amps ~ |Amps: Motor Speed
ter pressing "Ok", Identification
v 50.0 m3h 8 @ without rotating will start. You can Semfms'OA mea?,;OA ,313“? Orpm
stop Identification by pressing red @ 8.0bar 6.5bar 23.7°C
Min: 31.1 m3h QO Stop-Button at any time. Having (GorsatPet (G Aot (G Ma.
Max: 100.0 m3h Identification finished, drive is 31.1m3h| 45.0m3h|100.0m3h

ready to start.

Please note, a flow meter has to
be used as Control Reference 1,
iconnected to Al1, terminals 2(+)
and 3(-).

Min: 0.0 bar )

Max: 6.0 bar

Min: 0.0 bar
Max: 16.0 bar

150.0 m3h 8 o
Min: 1.0 m3h @@

Max: 1000.0 m3h

See Fig. 1, 1.1

If flow meter Signal Reference
is mA, you have to set. DIP-
Switch Al1 to C. Refer to Quick
Installation Guide.

4..20mA A
-V

0...20mA

See Fig. 3

RUN | |READY| 1o

At ok dentifcat Nominal Amps |Amps Motor Speed

er pressing "Ok", Identification 23.0A 20.0A | 2300

50.0 m3h © @ without rotating will start. You can @ Se'puinls 0 Feedbgko pr13m? em
stop Identification by pressing red 8.0bar 6.5bar 23.7°C

Min: 31.1 m3h (O®) Stop-Button at any {ime. Having Cserni G Aot JGWT Hax.

. lentification finished, drive is
Max: 150.0 m3h ready to start, 31.1m3h| 45.0m3h [100.0m3h
16
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Configuration Direct Mode (DM)

STOP c READY RUN C READY 110
Nominal Amps | Amps Motor Speed
. A After pressing "Ok", Identification
Fieldbus v @ without rotating will start. You can @ smpi?'OA o ed%?c;(OA P$130(())Orpm
Standard @ stop Identification by pressing red 89.0%| 88.9% 23.7°C
Stop—Button at any time. HaVing CtrISet;’nt Ctrl. A;:l. Ctrl. Ma-x.
Identification finished, drive is
ready to start. 0.0[] 0.0[] 0.0[]

sToP|(C | READY

If Process Reference has to be
connected to Al2, terminals 4
(+) and 5(-).

sTopP | |READY /o

Please note, if Al2 is used as

Voltage input, you have to set DIP- 2..10V %)
Switch Al2 to U. A @ @
Refere to Quick Installation Guide. 0...10V v

See Fig. 3

Configuration Manual Mode (MM)

Starl_/Stop has to be connected ‘to After pressing "Ok", Identification A 80 00 HZ

terminal 6 (24V+) and D1, terminal 8 or without rotating will start. You can v =

gﬁ;\t:;)used by keypad (greanired push @ stop Identification by pressing red @ Nominal Amps Amps

Output frequency can be modified Stop-Button at any time. Having 23.0A 20.0A

during operation by using DI4 (frequency Identification finished, drive is Output frequency PT100 .

DOWN) and DI5 (frequency UP) ready to start, 89.80Hz 23.7°C
17
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Display Messages

Failure Messages

RUN |C | READY

STOP C READY

Control Reference Signal out of range.
Device is sleeping.

Cause: Identification run has failed

Remedy: Check that motor is connected
to frequency converter and Run command
will not be removed befor completion of

identification run.

RUN c READY

RUN | | READY ALARM

Motor temperature critical. Device sleep
imminent.

Motor temperature critical. Device is
sleeping.

sToP|C | READY

Process Reference Signal too low.
Device is sleeping.

Process Reference Set Point not

reached for a period of time. Device is
sleeping.

sToP|C, | READY

Process Reference Signal not reached
during a period of time.

Control Reference Signal out of range.

Device is sleeping.

stoP|C, | READY C | ReaDy [N 1/0

Control Reference Signal out of range
for several times.

Level switch Empty and Full have not
plausible switch settings.

Warning

Faults

C | READY 110 1/0

C | READY

Next Start-Delay active.
Please wait, drive will
start automatically.

Too high Process Refence at low
speed for a period of time.

Fault

stor|C

/o | |sToP|C| Fault

Motorcurrent reached
Current-Limit. Check Setting and
Pump.

Output frequency lower than
minimum frequency.

18
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Configuration 6" HES Solar (S)

(Attention: The final start-up has to be done under sufficient irradiation condition (800W/m2)!)

During the next steps please enter
Solar Panel Data.

Min: 10.0V @ @ Min: 1 @ @

Max: 100.0V

Solar Array data finished.
During the next steps please enter

: : Fieldbus
control data. @ = = @
- Y-

Min: 00:00 D) Min: 09:00 @0 Standard {
Max: 20:00 Max: 23:59
sToP| (% | Reaoy Keypad sToP|(C, | ReADY Keypad
—>
— Yes Yes
] ¢ o® ¢ 0O
v @ v @
No No
—
sToP|(C | ReADY Keypad sToP|C | ReADY Keypad
—>
Warning: By setting Automatic
L m @ m @ Restart to “yes” the motor will start
= 7 A @ A @ automatically after sun is coming
No \4 @ No v @ _back. Pl_ease refer QIG for safety
information.

sToP|C | ReaDY

The Level Switch (Full) has to be
connected to terminal 6 (24V+) @

@ and DI 5, terminal 15.

One Level Switch c

A
Normal Open (NO)
Normal Open (NO v

Normal Closed (NC)

Two Level Switches

No Level Switch See Fig. 5, page 7

The Level Switch (Full) has

to be connected to terminal 6

@ (24V+) and DI 5, terminal 15. The @
Level Switch (Empty) has to be

connected to terminal 6 (24V+)

and DI 4, terminal 14.
See Fig. 5, page 7

One Level Switch %)
o ®

Two Level Switches A

A
Normal Open (NO) v

No Level Switch Normal Closed (NC)

sToP|(C | ReaDY

Warning: Without Level
Switch there is risk to
over flood the tank!

One Level Switch
Two Level Switches
No Level Switch

<>

stop| C|READY Keypad

/A Flow Switch has to be connected
to DI 2, terminal 6(24V+) and
terminal 9. Refer to Quick @

Control Data finished.

After pressing "Ok", Identification
without rotating will start. You can
@ stop Identification by pressing red

A 100.00 Hz

v
Nominal Amps

. . Amps
Installation Guide. Stop-Button at any time. Having 23.0A 21.9A
. Identification finished, drive is Motor speed DC-link Voltage
See Fig. 5, page 7 ready to start. 2856 rpm 679V

* According to software revision
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Notes
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Notes
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Rudolf-Diesel-Strasse 20
54516 Wittlich/Germany
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