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FEATURES

The NA-PCU 4-20 mA electric actuator is designed to motorize 1/4 turn valves for control purposes. The maximum
operating torque is 600 Nm. The robust NA-PCU actuator with its epoxy-coated IP67 aluminium housing is particularly
suitable for actuating ball and butterfly valves installed in workshops or outdoors. It is fitted with a manual override and
torque limiters (except on NA09). Numerous options available. 3-point operation. 4-20 mA proportional control.

AVAILABLE MODELS

NAQ9 PCU : 90 Nm to NA60 PCU : 600 Nm
Supply voltages : 230V AC.

LIMITS OF USE
Version NA-PCU
Index of protection IP 67
Ambient temperature -20°C/+70°C
Service factor $2-70%

MECHANICAL CHARACTERISTICS

gearbox sprockets in treated steel P \l

Rotary angle 90° +/-5° o IH 3

Clutch release by lever

Emergency control by wheel ( €

Torque limiter Exceopt NAOS

Electrical actuator NA09 NA15 NA28 NA38 NA60
Torque (Nm) 920 150 280 380 600
Operating time (s) 17 20 24 24 29
1SO 5211 FO7 FO7/F10 F10/F12 F10/F12 F12/F14
Training star 17 17 22 27 27

DIRECTIVES AND MANUFACTURING STANDARDS

Machinery 2006/42/EC Valve connection : 1SO 5211
Low voltage 2006/95/EC Electromagnetic compatibility 2004/108/EC

Information given as an indication only, and subject to possible modifications.
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CONSTRUCTION

1 Position indicator Polycarbonate

2 Capacitor

3 Wiring terminal block

4 Limit switches

5 Housing Aluminum alloy

6 Base Aluminum alloy

7 Nuts Steel

8 Dome Polycarbonate

9 Electric motor

10 | Anti-condensation resistance

11 | Wheel Steel

12 | Manual override Steel

13 | Clutch release lever Steel

14 | Worm gear Steel

15 | 4-20mA -0-10V control board

ELECTRICAL CHARACTERISTICS

Motor protection Thermal Anti-condensation 20 W resistor

Limit switches 2 adjustable contacts Electrical connection NA 2 x P.E. M20x1.5 (supplied)

Auxiliary contacts 2 adjustable floating contacts

Electrical actuator NAO9 NA15 NA28 NA38 NAGO
Power (W) 25 40 40 60 90
Voltage 220V - 50Hz

Holding current (A) 0.58 0.95 0.95 13 1.5
Call current (A) 0.89 1.12 1.37 1.85 2.34

Information given as an indication only, and subject to possible modifications.
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15 261 255 184 120 60 266 139 108 376
28 285 302 202 145 70 300 159 130 -
60 325 343 226 175 78 349 191 178 -
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1 Not connected

2 |Not connected

3 |Common

) N
g3 121
CLS | CLOSE LAMT SWITCH (PSOVAC 84} AT |
7 | Not connected Rols | A s Chat SwTOn (2300 84 CrE) —_—
ACRS : AUK OPEN UMT SWITCH (Z50VAC SA) ACLS 1-2]
™ THERMAL PROTECTOR (250WAL 184} ACLS e
TP
=3 A —
8 Closing signal
ACIPHL W
9 Opening signal
POSITION
INDICATOR
. A INP
10 | Manual opening control Siena

o AU CONTACT
11 Manual closing control _.r:-_ _ﬂ;f
- DO
i8¢ |k
5
13 | Automatic operation : bridge with 12 =
14 [+ inputsignal 21’ % -
A pr - ER-v & <~
15 (- input signal
LAY
MEASER
s L
16 |Recopy signal ’V
oﬁmc ﬁu‘jh* fztloﬁ! 3
17 |Recopy signal pad % bl
arlo oz PCU CARD o 1

N ) PROPORTIONAL CONTROL UNM(PCL)
18 |Auxiliary closing contact

19 | Auxiliary closing contact

20 | Auxiliary opening contact

21 | Auxiliary opening contact

Information given as an indication only, and subject to possible modifications.
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2 [Not connected

3 |[Common

CLgsE MBI . . )
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ACTUATER et ﬁ l 3 s
11 Manual closing control — > NP = —T—
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/71 gEi:iﬁi?!iiﬁi?i?
12 Phase ¥ :r & ki
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D { P vl il W
5 5 5 5 L\:,"J ;zl) | \ \-‘(\J"“.
13 Automatic operation : bridge with 12 | Ax Y’ s *’*‘L
b \‘LJ\ 1
s |
\b}'\\ i 5 l
14 |+ input signal (M2 d |
put sig “:3,/) Ll b L L _4__ .
‘ A G all D =
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TITIIT |
e B |
16 |Recopy signal ﬂ_
‘ W3 ol
. copn ﬁ apm chu. ;“' o
17 |Recopy signal L L T et
8A o4
1o PCU CARD e o

- . PROPORTIONAL CONTROL UNIT(PCU}
18 |Auxiliary closing contact N -

19 ([Auxiliary closing contact

20 [Auxiliary opening contact

21 [Auxiliary opening contact

Information given as an indication only, and subject to possible modifications.
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OPTIONS

1 NA PIU : version with feedback potentiometer

2 NA CPT : version with 4-20 mA position transmitter

4 NA LCU : version with local control

5 NA RBP : version with integrated battery safety pack

6 Earthquake test

7 Low temperature version -40°C

8 Version [P 68

9 Angles of rotation 120°, 135°, 180°, 270°.

DESCRIPTIF CIRCUIT PCU

12 13
No. NAME No. NAME
ZERO Bution ® OUTPUT CONNECTOR

® SPAN Button @ OUTPUT VOLUME

AUTO SCAN Button © CONTROL / WARNING LAMP
@ DIP SWITCH @ | 1PH/3PH Selectable DIP SWITCH
@ DEAD BAND @ HEATER CONNECTOR
@ TIME DELAY & POWER, MOTOR CONTROL
® | DIP SWITCH FOR INPUT SETTING CONNECTOR
® INPUT CONNECTOR
i POTENTIOMETER
¥ CONNECTOR

Information given as an indication only, and subject to possible modifications.
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Name Spec.
Close manual control button
ZERO / Input module button
Open manual control button
PPAN / Input module button
AUTO SCAN BUTTON
(ACTUATOR automatic control button)
delivered from the factory the resistance
ASCN value of potentiometer may can
be changed if the user modifies its limit
setting. Please make sure to press the
autoscan button for at least 2 seconds
before operating proportional control,
@ DIP SWITCH
JAMmEETmem NAME SPEC NO | NAME SPEC
’ FC FAIL CLOSE
' . : ' ' ' Fo FAIL OPEN 4 CH1 DISCRETION SETTING
A FULL
38~ 43 5 CH2 MANUAL SETTING
A F | INPUT FULLY CLOSE
19.7 ~ 20.2
: ; 6 | REV | REVERSEACTI
INPUT FULLY OPEN da o

Name Spec.

DEAD Mechanical steps at least
BAND (0.2ma)

TIME Modulating starting time
DELAY (1sec)

What is DEAD BAND ?

It's an area/band where no action occurs due to the ACTUATOR Input,
If the user inputs 12mA (50%), the ACTUATOR is supposed to stop exactly at 50% position. The ACTUATOR repeats from

open to close in order to stop at 50% position at this point,

This is what we call hunting, and if the hunting effect repeatedly occurs the motor can ba damaged.

Therefore a dead band is set to have some area in order to prevent this from happening.

It's set to have 0.05mA per gradation. If it is at 1PH when shipped from the factory, it is set to have a 0.2mA dead band.
If it is at 3PH, on the other hand, it is set to have a 0.3mA dead band.

ex) If it is set to have a 0.2mA dead band, the ACTUATOR is positioned between 11.8mA to 12.2mA,
In case the ACTUATOR stops at the position of 12, 1mA, the second least movement area will be at 12.3mA
At this position no action occurs even when there is the input signal,

What is DELAY TIME ?

This is when there is an instant noise or disturbance from the outside affectin the input signal and therefore the ACTUATOR
can’ t function. The delay time setting is to prevent this from happening. If the input signal does not change for more than
the time set, the ACTUATOR will kick in, The setting for the delay time is 0.5 seconds per gradation. When shipped from the

factory the delay time is set at 1 second.

Information given as an indication only, and subject to possible modifications.
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® DIP SWITCH for INPUT Setting

o ,,\S/W 1 2 3
INPUT
4-20mA ON OFF OFF
2 - 10V OFF ON OFF
0 -5V OFF OFF ON
0- 10V OFF ON ON
1 -5V OFF OFF OFF
® INPUT CONNECTOR 4—20mA OUTPUT
4-20mA OUTPUT 4-20mA OUTPUT

S ':I>®

@ POTENTIOMETER CONNECTOR

COLOR Resistance P3 :>
P1 White LOW
P2 Blue COM |0~1000Q p2 I:{)
P3 Black HIGH
Al m—

When shipped from the factory and at full close,
it is set at 80~120Q.
(* Refer to P13 for Potentiometer setting)

(0 CONTROL / WARING LAMP

R K34 Ré3 C4) RDZ W42

LED LAMP

W r Cause
POWER] @ @" WHITE | YELLOW | RED | GREEN
Al LT @ F lighting | flickering | lights out | flickering | Potentiometer Error
) 1

lighting | flickering | flickering | lights out | Potentiometer P1, P3 Error

lighting | flickering | lights out | lights out | Input Error

lighting | flickering | flickering | flickering | Pcu Card Memory Error

Information given as an indication only, and subject to possible modifications.
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@ 1PH/3PH Selectable DIP SWITCH

* Micro current on the board can cause malfunction in magnetic
in 3ph motor,

* Dip switches should be switched on in 1ph actuator and should be
switched off in 3ph actuator, Warranty does not cover damage
by incorrect dip switch setting.

MAIN POWER | AC 110v~230V, DC 24V
W 20w

« The Heater may be attached or detached according
to the user environment,

@ MOTOR & MAIN POWER CONNECTOR

No. Spec.

MAIN POWER
AC110~230V, DC24V
MOTOR CW
COM
MOTOR CCW

Q| |WOIN|—

® DC MOTOR DRIVE CONNERCTOR 2

Information given as an indication only, and subject to possible modifications.


http://www.geminivalve.nl/

Gemini Valve B.V.

Zijperstraat 29, 1823CX Alkmaar
Netherlands
Tel.: +31(0) 161-227.909

Mobile: +316 1358 2578 GVNAPCU

info@geminivalve.nl
www.geminivalve.nl

Configuration and command

ACTUATOR ACTUATOR manually using the lever on the handle and you will FULL CLOSE.
FULL CLOSE

Refor to Page 12

CLOSE Set the CLOSE LIMIT SWITCH ACTUATOR,
LIMIT SETTING

Refor to Page 13

POTENTIOMETER When the ACTUATOR FULL. CLOSE status, POTENTIOMETER fo determine the value,

HECK # The factory is set to 80 ~ 120Q.
CHEC If you have not been set 80 ~ 120Q, please reset,

Refor to Page 14

Y
ACTUATOR Using the manual lever or handle to the FULL OPEN ACTUATOR then,
FULL OPEN in the same way to set the OPEN LIMIT SWITCH.
&
OPEN LIMIT SETTING Relor to Page 12

Information given as an indication only, and subject to possible modifications.
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Electric Wiring and
Power Input

AUTO SCAN

4—20mA
INPUT

4—20mA
OUTPUT
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Caution

1. Confirm that the wiring diagram located in the ACTUATOR and Wiring No.,
on the nameplate match with each other,

2. INPUT and OUTPUT of the +, — if the substrate is changed,
so Please be sure to break,

Refer to Page 15

Please make sure to press the autoscan button for at least 2 seconds
before operating proportional control,

ACTUATOR automatically CLOSE, OPEN, while the behavior is to
automatically check for abnormalities.

Refer to Page 17

After entering the 4—20mA INPUT, ACTUATOR make sure that the normal
operation. Determine when the problem occurred after the warning lamp
to reset the settings of its contents,

Refer to Page 17

4—20mA OQUTPUT not fit, the volume is set using switches.

Refer to Page 17

Information given as an indication only, and subject to possible modifications.
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Manual Mode

When you pull the lever located on the side of ACTUATOR handle toward the handle,
the lever stands straight, If you turn the handle in that condition, the ACTUATOR moves,

If the lever does not stand straight when you pull the lever toward the handle, turn the handle
halfway while pulling the lever toward the handle.

® When you turn the handle counter clockwise: OPEN

e When you turn the handle clockwise: CLOSE ’

After manual operation , leave the lever as it is. It will automatically return to the previous stage
of manual operation by the internal Hand /Auto Decluting System when the ACTUATOR is powered on,

If the Lever does not stand straight even if you pull it in trying to manually operate the ACTUATOR due
to some problems during the ACTUATOR operation, you have to check the possibility of Jamming.

For more information, refer to the NA Series general manual,

What is Jamming effect?

It is when the worm gear is pressed by the stopper bolt and the gear does not move,
The lever and the handles will not move at this point. (See row 14 on P18 for trouble shooting)

Information given as an indication only, and subject to possible modifications.
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Pull the lever located on the side of the handle toward the handle to make it stand straight and then
turn the handle clockwise to fully close the Actuator,

Loosen the fixed bolt of Close Limit Switch and align the Limit Switch to meet the contact point of

Micro Switch,
AOLS Dry Open Limit Switch
ACLS Dry Close Limit Switch
OoLS Open Limit Switch
CLS Close Limit Switch

Firmly fasten the fixed bolt again.

As for Open Limit Switch Setting, follow the instruction of Close Limit Switch Setting.

For more information, please refer to the NA Series manual,

Information given as an indication only, and subject to possible modifications.
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Potentionmeter setting

POTENTIOMETER
Check

Change the potentiometer
value by altering the gear,

POTENTIOMETER Check

« Actuator delivered full close at 80 ~ 1200
« After limit setting it should check at closed 80 ~ 120Q

« Make actuator full closed and power off by moving of gear

Warning when setting the POTENTIOMETER:

When setting the resistance value on the POTENTIOMETER, always

operate when the ACTUATOR power if OFF,

If the power is on, the resistance value on the calibrator will not show accurately.

« When finished setting the device, fix the mudu bolt so that the gear will not move.

Information given as an indication only, and subject to possible modifications.


http://www.geminivalve.nl/

Gemini Valve B.V.

Zijperstraat 29, 1823CX Alkmaar info@geminivalve.nl

Netherlands www.geminivalve.nl

Tel.: +31(0) 161-227.909

Mobile: +316 1358 2578 GVNAPCU
Electrical wiring

Separate the cover of the ACTUATOR by loosening the four cover bolts,

Confirm that the wiring diagram located in the ACTUATOR and Wiring No. on the nameplate match with
each other,

Confirm that the main power and power supply described on the name plate of ACTUATOR match with

each other,
AWG 28—14 Cable ‘ WAGO Teminal
8-9mm Flathead
Screwdriver.

Ve

Wire Preparation

Push and Set

* Insert a small flathead screwdriver as shown to
open the terminal point, then insert the wire

NA-Series uses a WAGO brand terminal strip to allow easy wiring and to protect against vibration.

Be sure to properly ground the ACTUATOR wiring to the grounding terminals provided on the inside
and outside of the actuator body,

69*6 ®

Inside & outside earth teminal

Be sure to wire and energize the heater that is provided.

Each ACTUATOR must be powered by their own individual relays to prevent voltage feedback and
ACTUATOR damage.

Information given as an indication only, and subject to possible modifications.
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With a 3—phase (380V, 440V) powered ACTUATOR, care must be taken to confirm the proper motor rotation
when the power and signal are applied. If the ACTUATOR rotates in the reverse direction than what is expected,
the limit switches will not function correctly and a mis—wire has occured. Corrective action needs to be taken,

With power disconnected, manually operate the ACTUATOR to a mid position.

Apply power / signal to rotate the ACTUATOR open or closed and confirm the rotation is correct,

If the rotaion is incorrect, then shut off the ACTUATOR and re—wire two of the three wires as shown,

u VvV W

u w Vv

Terminal Block Terminal Block

After the wiring is completed in the ACTUATOR, use wire ties to clean up the ACTUATOR and group wires
together, and be certain that the wires are secured away from any moving parls, remove any loose debris,

When all the work is completed, replace the top cover and secure it using the four cover screws,

Apply the power and do a final check to confirm proper operation.

IN / OUTPUT of the +, — so be sure to check the change. (+, — If a change occurs in the PCU board.)

Main Power must only be applied when the top cover is re—installed on the ACTUATOR body,
It the main power is on while wiring the ACTUATOR stop work immediately and turn the power off.
Only then is it safe to proceed.

Information given as an indication only, and subject to possible modifications.
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Automatic adjustment and input adjustment

Using the manual lever and handle, Limit settings and POTENTIOMETER to complete the setup.

ACTUATOR wire terminal block after wiring the power switch,

AUTO SCAN PUSH (2 sec)

Delivered from the factory the resistance value of potentiometer may
can be changed if the user modifies its limit setting.

Please make sure to press the autoscan button for at least 2 seconds
before operating proportional control,

4-20mA INPUT input to verify that the normal operation,
If not, the normal operation of the DIP SWITCH INPUT no.4 optional modulation of setting please reset,

OUTPUT Setting

ZERO : 4mA VOLUME SWITCH
SPAN @ 20mA VOLUME SWITCH

~a——— DRIVER ROTATION

(4

If the 4—20mA output does not work, use the volume switch and change the 4—-20mA output.
Generally the error range of IN/OUTPUT is +0.2mA,

Information given as an indication only, and subject to possible modifications.
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Other settings

INPUT in case of error, ACTUATOR FULL CLOSE automatically when

DIP SWITCH No.1 Button ON,

INPUT in case of error, ACTUATOR FULL OPEN automatically when

:

-
T=ETEW DIP SWITCH No.2 Button ON,

HRERELEE

When the ACTUATOR reverse setting

DIP SWITCH No.6 Button ON.

A FULL function is used

DIP SWITCH No.3 Button ON.
If the input signd is at 3.8~4.3mA, the ACTUATOR turns to a FULL. CLOSE.
If the input signd is at 19,7~20.2mA, the ACTUATOR tums to a FULL. OPEN,

Information given as an indication only, and subject to possible modifications.
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INPUT is at 4—20mA 0—10V or 0—5V when change

DIP SWITCH Change

e o S T .
4-20mA ON OFF OFF
2-10V OFF ON OFF
= - OFF ON
0- 10V OFF ON ON

o — OFF OFF

DIP SWITCH setting to change to fit the table,

DIP SWITCH No.4 Button ON.,

ACTUATOR CLOSE

ACTUATOR OPEN

A R R R ER | DIP SWITCH No.4 Button OFF,

T T Y

0-10V or 0-5V input, to verify that the normal operation,

Information given as an indication only, and subject to possible modifications.
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INPUT 4—20mA (0—10V) and 6—18mA (1—9V) If you want to change a current signal

Optional Modulation

DIP SWITCH No.4 Button ON,

ACTUATOR CLOSE

ACTUATOR OPEN

|
. ' ' ' - ' DIP SWITCH No.4 Button OFF,

L“‘“ﬂ&

6—18mA input, to verify that the normal operation,

Information given as an indication only, and subject to possible modifications.
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Assembly order

¢ POTENTIOMETER( Q ) CHECK

WIRING & POWER ON BOARD POWER ON
LED SIGNAL CHECK

FROCESS CALBRATOR WA "RETER « RN

IN/OUT CHECK ASCN PUSH (2SEC)
CLOSE:4mA, OPEN:20mA ACTUATOR FULL CLOSE/

Information given as an indication only, and subject to possible modifications.
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Troubleshooting
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GVNAPCU

PCU card is due to various reasons, does not function properly if you use the environment and actuators determine
the frequency of use, and if there is no more than refer to the following items to verify abnormality.

Problem

Cause

Solution

Manual override will not move

Level will not hold position when
pulled toward the handwheel

When the OVER LIMIT SWITCH

Actuator to move the handle
when not in operation

The worm wheel and
mechanucal
limit stop is jammed

Loosen the mechanical limit stop
and the valve mounting bolts,
Correct the mechanical stop
position and then secure the
mounting bolts and limit stop.

In manual operations,
the ACTUATOR will not cycle full
open or full close

Limit switch malfunction and
/ or mechanical limit stop set
incorrectly

Reset the limit switch cam and
reset the machanical limit stop

ACTUATOR suddenly stops
during operation

The over torque switch
has tripped

Valves torque has increased.
Valve needs to be checked/
repaired or replaced, or the over
torque switch has failed and
needs to be reset.

Main power failure

Main power check

Wire disconnect or Shot circuit

Replace defective wire

When the motor does not operate

Motor or condenser is damage

Replace motor or condenser

PCU Board failure

Replace PCU Board

When 3 phase operation rotates
ACTUATOR in the oppsit direction
than the signl that os applied

When ACTUATOR continues to
rotate even after the cam strikes
the limit switch

Phase reversal

Switch two of the 3 phase wires

When PCU Board
FAULT LAMP flashes

INPUT failure
circuit & Disconnection

INPUT Check

PCU board FAULT LAMP lighted,
When CLOSE LAMP flashes

POTENTIOMETER disconnection

POTENTIOMETER Check

PCU board FAULT LAMP lighted,
When the lights OPEN LAMP

POTENTIOMETER
P1, P3 reversal

P1, P3 re—wiring

Information given as an indication only, and subject to possible modifications.
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