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EQUIPMENT SERIAL NO.

DATE OF START-UP

START-UP BY

Prompt service available from nationwide authorized service contractors.

ORDERING INFORMATION

In order for us to fill your order immediately and correctly, please order material by description and part number, as shown in this
book. Also, please specify the serial number of the equipment on which the parts will be installed.

WARRANTY

Seller warrants for a period of one year after shipment that the equipment or material of its manufacture is free from defects in
workmanship and materials. Corrosion or other decomposition by chemical action is specifically excluded as a defect covered
hereunder, except this exclusion shall not apply to chlorination equipment. Seller does not warrant (a) damage caused by use of
the items for purposes other than those for which they were designed, (b) damage caused by unauthorized attachments or
modifications, (c) products subject to any abuse, misuse, negligence or accident, (d) products where parts not made, supplied,
or approved by Seller are used and in the sole judgement of the Seller such use affects the products’ performance, stability or
reliability, and (e) products that have been altered or repaired in a manner in which, in the sole judgement of Seller, affects the
products’ performance, stability or reliability. SELLER MAKES NO OTHER WARRANTY OF ANY KIND, AND THE FOREGO-
ING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR OF FITNESS OF THE MATERIAL OR EQUIPMENT FOR ANY PARTICULAR PURPOSE EVEN
IF THAT PURPOSE IS KNOWN TO SELLER. If Buyer discovers a defect in material or workmanship, it must promptly notify
Seller in writing; Seller reserves the right to require the return of such defective parts to Seller, transportation charges prepaid, to
verify such defect before this warranty is applicable. In no event shall such naotification be received by Seller later than 13 months
after the date of shipment. No action for breach of warranty shall be brought more than 15 months after the date of shipment of
the equipment or material.

LIMITATION OF BUYER'S REMEDIES. The EXCLUSIVE REMEDY for any breach of warranty is the replacement f.o.b.
shipping point of the defective part or parts of the material or equipment. Any equipment or material repaired or replaced under
warranty shall carry the balance of the original warranty period, or a minimum of three months. Seller shall not be liable for any
liquidated, special, incidental or consequential damages, including without limitation, loss of profits, loss of savings or revenue,
loss of use of the material or equipment or any associated material or equipment, the cost of substitute material or equipment,
claims of third parties, damage to property, or goodwill, whether based upon breach of warranty, breach of contract, negligence,
strict tort, or any other legal theory; provided, however, that such limitation shall not apply to claims for personal injury.

Statements and instructions set forth herein are based upon the best information and practices known to U.S. Filter/Wallace &
Tiernan, Inc., but it should not be assumed that every acceptable safety procedure is contained herein. Of necessity this
company cannot guarantee that actions in accordance with such statements and instructions will result in the complete elimina-
tion of hazards and it assumes no liability for accidents that may occur.

WALLACE & TIERNAN PRODUCTS
1901 West Garden Road, Vineland, NJ 08360

IM 40.200CA UA (A/1-01) 1.010-42D
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Thisinstructionbook providesinstallation, calibration, operation, service,
and partsinformationfor theU.S. Filter/Wallace & Tiernan (USF/W&T)
Process Controller Unit (PCU).

Thismicroprocessor-based controller isfully configurabletofit theneeds
of each control application. The user can select from four different types
of control algorithmsand can configuretheaarmrelaysfor the particular
demandsof theapplication. Thecontroller al so hasserial communications
capabilitiesthat provide for interface to computer control systems.

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OR DAMAGE TO THE EQUIPMENT, THIS EQUIPMENT
SHOULDBEINSTALLED,OPERATED,AND SERVICED ONLY
BY TRAINED, QUALIFIED PERSONNEL WHO ARE THOR-
OUGHLY FAMILIARWITHTHEENTIRECONTENTSOFTHIS
INSTRUCTION BOOK.

NOTE: When ordering material always specify model and serial
number of apparatus.

Very Important Safety Precautions...........cccccccueeneee. SP-1,-2
Regional OffiCES......ccceeveeieeceee e 1.010-1
Technical Data........cccoevveeeieeieceesece s Section 1
1S 2= 1 F= 1 o o SO Section 2
(@015 = (0] o B TRSS Section 3
SEIVICE oottt e et sre e Section 4
HTUSLFELIONS ... Section 5
Spare PartS LiSt ......ccceeveeeiieceeie e Section 6
Introd.
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VERY IMPORTANT SAFETY PRECAUTIONS

Thispagetitled”Very Important Saf ety Precautions” provides, inbrief, information of urgentimportance
relative to safety in the installation, operation, and maintenance of this equipment.

WARNING

TO AVOID POSSIBLE SEVERE PERSONAL INJURY OR EQUIPMENT DAMAGE, OBSERVE
THE FOLLOWING PRECAUTIONS:

TROUBLESHOOTING OF THE CONTROLLER, SIGNALS, AND SOURCE POWER IS PER-
FORMED WITH A METER. ONLY PERSONNEL WHO ARE THOROUGHLY FAMILIARWITH
THEENTIRE CONTENTSOF THISINSTRUCTION BOOK, ARE TRAINED WITH THISEQUIP-
MENT, AND WHO HAVE A COMBINED KNOWLEDGE OF PROPER SAFETY PRECAUTIONS
ANDUSFHW&TEQUIPMENT SHOULD PERFORM ANY TESTINGAND/ORTROUBLESHOOT-
ING.

KEEP COVER SECURELY TIGHTENED WHEN EQUIPMENT IS IN OPERATION. THIS EN-
CLOSURE ISNEMA 4X RATED. GASKET SEAL MUST BE MADE IN ORDER TO PROTECT
THE INTERNAL COMPONENTS FROM MOISTURE AND FUMES.

TOAVOID ELECTRICAL SHOCK, TURN OFF POWER AND DISCONNECT SOURCE POWER
BEFORE SERVICING.

TOAVOID ELECTRICAL SHOCK, TAKENOTETHAT POWERMAY BE ON TERMINAL S#18,
#33,#34,#35, AND #36 WHEN THE CONTROL LERISPOWERED, UNLESSRESISTORSR1AND
R2 ARE REMOVED.

BESURETOUSE THEPROPERFUSINGFORTHELINEVOLTAGETHAT WILL BESUPPLIED
TO THE CONTROLLER.

ALL WIRING MUST CONFORM TO LOCAL AND NATIONAL ELECTRICAL CODE (NEC)
STANDARDS.

BE SURE TO PROPERLY CONNECT THE EARTH GROUND CABLE.

NEVER TRY TO MAKE A CONNECTION WITH THE POWER ON. TESTING OF THE POWER
SUPPLY VOLTAGES REQUIRES ACCESS TO THE POWER SUPPLY BOARD WHILE THE
POWER IS ON. TURN THE POWER OFF TO THE CONTROLLER, MAKE THE NECESSARY
CONNECTIONS, THEN RESTORE POWER.

SHUT OFF THEGASSUPPLY AT THECYLINDERS. OPERATETHE GASFEEDERUNTIL THE

VACUUM GAUGE READSFULL SCALE (ORZERO FOR PRESSURE SUPPLY FEEDERS) AND
THE ROTAMETER FLOAT RESTS ON THE BOTTOM STOP.

IM 40.200CA UA (A/1-01) SP-1
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VERY IMPORTANT SAFETY PRECAUTIONS (CONT'D)

TO ENSURE PROPER AND SAFE OPERATION OF THISEQUIPMENT, USE ONLY USF/W&T
LISTED PARTS, EXCEPT FOR COMMERCIALLY AVAILABLE PARTS AS IDENTIFIED BY
COMPLETE DESCRIPTION ON PARTS LIST. THE USE OF UNLISTED PARTS CAN RESULT
IN EQUIPMENT MALFUNCTIONS CAUSING POSSIBLE SEVERE PERSONAL INJURY.

DO NOT DISCARD THIS INSTRUCTION BOOK UPON COMPLETION OF INSTALLATION.
INFORMATION PROVIDED ISESSENTIAL FORPROPERAND SAFEOPERATION AND MAIN-
TENANCE.

ADDITIONAL ORREPLACEMENT COPIESOF THISINSTRUCTION BOOK AREAVAILABLE
FROM:

USFILTER' SWALLACE & TIERNAN PRODUCTS
1901 W. GARDEN ROAD

VINELAND, NEW JERSEY 08360

PHONE: (856) 507-9000

FAX: (856) 507-4125

NOTE

Minor part number changes may beincorporated into USF/W& T productsfrom timeto timethat are not
immediately reflected in the instruction book. If such achange apparently has been madein your equip-
ment and does not appear to be reflected in your instruction book, contact your local USF/W&T sales
officefor information.

Pleaseinclude the equipment serial number inall correspondence. It isessential for effective communi-
cation and proper equipment identification.

IM 40.200CA UA (A/1-01) SP-2
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REGIONAL OFFICES
INSTALLATION, OPERATION, MAINTENANCE, AND SERVICE INFORMATION
Direct any questions concerning this equipment that are not answered in the instruction book to the
Resdller fromwhom the equipment was purchased. If the equi pment was purchased directly from USFilter's
Wallace & Tiernan Products (USF/W&T), contact the office indicated bel ow.
UNITED STATES

1901 West Garden Road

Vineland, NJ08360

TEL: (856) 507-9000

FAX: (856) 507-4125

CANADA

If the equipment was purchased directly from USF/W& T Canada, contact the nearest office indicated
below.

ONTARIO QUEBEC

250 Royal Crest Court 243 Blvd. Brien

Markham, Ontario Bureau 210

L3R3S1 Repentigny, Quebec

(905) 944-2800 (514) 582-4266
MEXICO

If the equipment was purchased directly from USF/W& T de Mexico, contact the office indicated bel ow.

ViaJose Lopez Portillo 321
Col. Sta. Maria Cuautepec
Tultitlan, Edo. de Mexico
54900 Mexico

TEL: 525 879 0260

FAX: 5258752171

IM 40.200CA UA (A/1-01) 1.010-1D
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SECTION 1 - TECHNICAL DATA

IM 40.200CA UA (A/1-01)

Power Requirements:

Fusing
Terminal Board:
Power Supply Board:

Enclosure
Dimensions:
Weight:

Input Signal
Flow Input:

Residual/Spare Inputs:
Input Impedances:

mA Output:

Digital Inputs:

Alarm Contact Ratings:

Mounting:

Signal Wire:
Actuator power wire:

Dosage:

105-125 Vac, 50/60 Hz, 14VA or (switch
selectable with proper fusing)
207-253 Vec, 50/60 Hz, 14VA

115/230 Vac, F1: 1/2 amp
115 Vac F1: 200 mA
230 Vac F1: 100 mA

NEMA 4X rating
8.78"H x5.27" W x 9.73" D
4 pounds

4-20 mA dc

0-20 mA dc

or (switch selectable with proper software
configuration)

1-5Vdc

0-5Vdc

4-20 mA dc

47 ohns for current inputs
100,000 ohms minimum for voltage inputs

Selectable

Load capacity < 600 ohns,

Accuracy 0.1% Full Scale,
Temperature Effect: maximum 0.1%,
500 V galvanic isolation to earth ground

230 V/115V/24V (ac/dc), selectable
500 V galvanic isolation to earth ground

5amp, 1/6 hp @ 125/250 Vec,

5 amp, 30 Vdc (30 Watts maximum)
Normally open and normally closed
contacts with common return.

Controller can be mounted up to 500 feet
from actuator.

AWG No.20, stranded, twisted pair
AWG No. 16

Flow input can be scaled from 10% to
400% of full scale (flow proportional mode
only).
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SECTION 1 - TECHNICAL DATA (CONT’D)

IM 40.200CA UA (A/1-01)

Flow Scaling:

Residual Range:

Proportional Gain:
Integral Gain:
Total Lag Time:
Fixed Lag Time:
Residual Display:

Message Display:
Bargraph Display:

Operating Temperature
Range:

Storage Temperature
Range:

Serial Communication:

Impedance:
Capacitance:

Wire size;
Maximum distance:

Flow input can be scaled from 10% to
400% full scale.

0 t0 0.100 myl Cl,
0 to 0.200 myl Cl,

0 to 0.500 myl Cl,

0 to 1.00 my/l Cl,

0 to 2.00 my/l Cl,

0 to 5.00 my/l Cl,

0 to 10.00 gl Cl,

0 to 20.0 my/l Cl,

0 to 50.0 my/l Cl,

0 to 100 my/l C,

0.500 my/l SO, to 0.500 myl Cl,
1.00 my SO, to 1.00 my/l Cl,
2,50 mgll SO, to 2.50 my/l Cl,
5.00 mg/l SO, to 5.00 my/l Cl,
10.0 myl SO, to 10.0 my/l Cl,

Keypad adjustable 0 to 100%.
Keypad adjustable 0 to 100%.
Keypad adjustable from 0.1 to 60 minutes.
Keypad adjustable from 0.1 to 60 minutes.

4-digit, 7-segment display, 5-character
alphanumeric display

NN

Two 12-character alphanumeric displays

20-segment display, 5% increments percent
of full scale flow rate or percent of full
scale actuator position, keypad selectable
from Operation menu.

32 to 120°F (0 to 50°C)

4 10 158°F (-20 to 70°C)

RS-485, 19200 Baud
2-Wire, Bi-directional
100 ohns to 130 ohms
<20pF/ft

AWG No. 22 minimum
3937 ft (1200 m)
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SECTION 2 - INSTALLATION
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2.1 General

OR DAMAGE TO THE EQUIPMENT, THIS EQUIPMENT
SHOULDBEINSTALLED,OPERATED,AND SERVICED ONLY
BY TRAINED, QUALIFIED PERSONNEL WHO ARE THOR-
OUGHLY FAMILIARWITHTHEENTIRECONTENTSOFTHIS
INSTRUCTIONBOOK.

é WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY

Readtheinstructionbooksprovidedwithany other piecesof equipment and
thisinstructionbook completely beforebeginninginstalation.

2.2 Location
Chooseasitefor theequipment that will:
» Excludeunauthorized personsfromtheingallation.
» Allow adequateworking spacefor routineservice.
* Providethenecessary electrical power to the system.
» Ifandarmsystemisrequired: provide space, support, and € ectric power
for thealarm system.
2.3 Unpacking
Whentheequipment and accessory itemsareunpacked, check all itemsagainst
thepackinglisttoverify that no partsarediscarded withthepackingmaterial.
Whenever possible, unpack theequipment at theinstal lationsite.

NOTE: Donot discardthisinstruction book wheninstallation iscom-
plete. Thisbook alsoincludesoperation and serviceinstructions.

2.4  Mechanical Installation
Thefollowing paragraphsdeal withequi pment mounting, conversion, andas-
sembly. Disregard any informati onthat doesnot deal withyour specificappli-
cation.

24.1 Wall Mounting of Controller (See Dwg. 40.200.000.010)

Tomountthecontroller, refer toFigure2.1and performthefollowing steps:

a. Locateand positionthe controller whereitisto bemounted. Mark bracket
holeson themounting surface.

IM 40.200CA UA (A/1-01) 5
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5-5/16" .22" (5.56mm) MOUNTING

(151mm) / HOLES FOR #10 SCREW (4 PLCS.)

B v

(1828mm)
RECOMMENDED

4-3/4
(121mm)

]
|
I
|
I
|
I
| 6-0"
]
|
]
|
]
|
I

Figure 2.1 - Controller Mounting Detail

b. Drill holes, usng adequately sized drill bit for the hardware being used.

c. Attachcontroller to mounting surface, usinglag bolts, mallys, and/or heavy
screwswith washers.

2.5 Fuses

Thecontroller hastwofusel ocations. Onefuseisl ocated onthetermina board,
andtheother onthepower supply boardwithinthemetal case. Thecontroller
canbeoperatedwitheither 115V ac (nominal) or 230V ac (nominal) power
by settingthelinevoltageswitch onthepower supply board of thecontroller
and choosing the proper fusing for both the power supply board and the
terminal board. Thefollowingtableoutlinesfuserequirementsfor each oper-
atingvoltage. Dwg. 40.200.150.010in Section4- Serviceshowsthelocation
of thefuseonthepower supply board.

TERMINAL POWER SUPPLY
LINE VOLTAGE BOARD BOARD
115 Vac (nominal) 1/2 amp 200 mAmp
230 Vac (nominal) 1/2 amp 100 mAmp

IM 40.200CA UA (A/1-01) 6
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WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY

A OREQUIPMENT DAMAGE,BESURETOUSETHEPROPERFUS
INGFORTHELINEVOLTAGE THAT WILL BESUPPLIEDTO
THECONTROLLER.

Theterminal boardfusepowersboththecontroller andtheactuator.
2.6  Wiring

Wiring arrangements depend on the mounting of the controller and onthe
controller application. Usethefollowingwiringinstructionsfor thespecific
application. Mounting should becompl eted beforewiringtheunit.

2.6.1 General Wiring Instructions

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,OBSERVETHEFOLLOWING PRE-
CAUTIONS:

TROUBLESHOOTINGOFTHECONTROLLER,SIGNALS,AND
SOURCEPOWERISPERFORMEDWITHAMETER.ONLY PER-
SONNEL WHO ARE TRAINED WITH THISEQUIPMENT AND
WHOHAVEACOMBINEDKNOWLEDGE OF PROPERSAFETY
PRECAUTIONS AND USF/W&T EQUIPMENT SHOULD PER-
FORM ANY TESTING AND/ORTROUBLESHOOTING.

TOAVOIDELECTRICAL SHOCK, TURNOFFPOWERANDDIS
CONNECT SOURCE POWERBEFORE SERVICING.

ALL WIRING MUST CONFORM TO LOCAL AND NATIONAL
ELECTRICAL CODE (NEC) STANDARDS.

as shown on the INSTALLATION WIRING diagrams. Reversal of
wiringconnectionsor inadver tent gr ounding of conductor swill cause
improper operation of the equipment. If difficulty isexperienced in
placingtheapparatusin oper ation, check all exter nal wiring connec-
tionsbefor eany serviceisattempted on theequipment. With power off,
usean ohmmeter and check all power leadsfor shortstoground.

f CAUTION: Itisessential that all exter nal wiringbeconnected exactly

NOTE: To prevent signal interference, power (AC) and signal (DC)
wiresmay not berun through the sameconduit for distancesgreater
than threefeet.

IM 40.200CA UA (A/1-01) 7
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Thecontroller enclosurehasthreeholesonthebottomfor 1/2-inch conduit
connections. Useflexible, liquid-tight conduit when connectionsaremadeto
thecontroller.

Thecontroller terminal saredesigned for bare stranded non-tinned copper
wiresfrom AWG No. 24to 14, stripped /4 inch.

Color codingisrecommendedtosimplify tracingof external wiring.

Power totheactuator issuppliedat theterminal boardthroughresistorsR1and
R2.

Groundloopsmay causei mproper equi pment operation. Do not connectto
earthground except for required safety grounds. Review thecompl etecontrol
system, includingaccessories, for possibleground | oops.

2.6.2 Controller Connections (See Dwg. 40.200.130.020)

A\

AN\

IM 40.200CA UA (A/1-01)

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY,
ELECTRICAL SHOCK,OREQUIPMENT DAMAGE, TAKENOTE
THAT POWERMAY BE ON TERMINAL S#18, #33, #34, #35, AND
#36 WHEN THE CONTROLLERISPOWERED, UNLESSRESIS-
TORSR1AND R2 ARE REMOVED.

BesuretoremoveresistorsR1 and R2if thecontrol devicedoesnot useL 1
asitsinput power.

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,ALL WIRINGMUST CONFORM TO
LOCAL AND NATIONAL ELECTRICAL CODE (NEC) STAN-
DARDS.

Thecontrollerisassembled at thefactory for usewithUSF/W& T’ sactuator
asthecontrol device. Thezeroohmresistor, R1, sendstheinput power, L 1,
totheactuator enablerelay input, L EXT (terminal #18). Thezeroohmresistor,
R2, connectstheoutput of thisrelay, ENABL E (terminal #36), totheactuator
relay power input, ENABLEINPUT (terminad #34). Power, L 1, emitsfromthe
INCterminal (#35) whenthecontroller increasestheactuator positionand
fromthe DECterminal (#33) whenthecontroller decreasestheactuator po-
sition. SeeDwg. 40.200.130.020.

If another control deviceisbeingused, check themanufacturer’ sinstruction
manual for appropriatewiringdirections.
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a.  Runconduit for power, input signal(s), serial communications (if used),
alarmrelays(if used), and digital inputs(if used) to the controller box.
Also run conduit to actuator for actuator power and feedback wiring.

b. Removethetwo screwsholding theterminal cover on the bottom of the
controller. Removethe cover.

c. Removetheterminal blocksfrom the headersby pulling firmly onthe
blocks.

d. Wiretothetermina blocksaccording to the appropriatewiring drawings.
CAUTION: Terminal block will mount intotheheader oneway only. To
prevent cr ossed connectionsand damagetotheequipment, besur ethat
theterminal block iswired withthepr oper orientationinmind.

e. Plugtheterminal blocksback into the headers.

f.  Sedl dl unused conduit openingsusing an appropriate hole plugs.

0. Replacethetermina cover and tighten the screwssufficiently to properly
sedl theterminal areaagainst moisture.

2.6.3 Wiring to the Controller Inputs

IM 40.200CA UA (A/1-01)

TheFlow Input canbeconfiguredtoaccept four different typesof inputsignals,
twovoltageranges, andtwo current ranges. Therangesare:

VOLTAGE-1to5V,0to5V
CURRENT -4to20 mA, 0to 20 mA

TheFow Inputisconfiguredat thefactory for 4to20mA, whichisthetypical
inputsignal. If theapplication hasaninput signal that isdifferentfrom4to20
mA, seeparagraph 3.4.4.5, Input/Output - Flow [ nput, for informationonhow
tochangetheflowinput signal type.

Theresidual and spareinputsare4to 20 mA inputsand cannot bechanged.
Thespareinput, if set upfor flow, canonly beusedfor aflow meter that emits
a4to20mA signal. Seethechart bel ow for the appropriateinput terminal
connections.
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2.6.5

2.6.6

IM 40.200CA UA (A/1-01)

PCU
INPUT TERMINAL CONNECTIONS
INPUT TERMINAL NAME TERM INAL
NUMBER
Flow Flow Input + 5
Flow Input - 6
Residual Residual Input + 9
Residual Input - 10
Spare Spare Input + 7
Spare Input - 8
Actuator Feedback |Fbk - 15
Wiper 16
Fbk + 17

Wiring to the Controller Serial Communications

Therearetwo connectionsfor theserial communicationsport: RS-485(A) on
terminal #14, and RS-485(B) onterminal #13. Seeparagraph 3.10, R$485
| nterface Operation, and Dwg. 40.200.130.030inthissection, forinformation
onhowtowiretheserial communications.

Wiring to the Controller Relays

Thereareatotal of sixrelaysinthecontroller. Twoareused exclusively for
control output—actuator INC or DEC, pulse output for Pulse Frequency
control, or pulsewidthfor Dosing Pumpcontrol. Four relaysareavailablefor
customer use—Relay A, Relay B, Relay E, andRelay F. All relayshavedry,
unpowered, form“C” contacts. Each hasanormally open and anormally
closed contact connectiona ongwiththecommon connection.

Alarmsareusually wiredtothenormally openconnections. If afail-safecon-
ditionisdesired, however, wiretothenormally closedterminal and configure
therelay for fail-safeoperation. Seeparagraph 3.4.6, Relays.

Theserelayscan beconfigured throughthecontroller softwaretoindicatea
variety of dlarmand statusconditions. Seeparagraph 3.4.6, Relays.

General Application Wiring (See Dwgs. 40.200.130.070, .080, .090, .100, .110,
120, and .130)

General wiringdiagramsareprovided, for wiringthecontroller todifferent
control devices—actuator, pul sepump, and dosing pump. Check themanual
forthecontrol devicefor specificdirections.

10
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ON TERMINAL
PRINTED CIRCUIT
BOARD

ENCLOSURE

[ 1%,

EARTH GROUND e pry
- L RELAY E NC

L1 @ )
= RELAY E (COM.
L2/N N
= RELAY E NO
DIGITAL INPUT B ~
= RELAY F NC

DIGITAL INPUT B

EZ

RELAY F COM.

FLOW INPUT +

7

RELAY F NO

FLOW INPUT -

4

DIGITAL INPUT A

SPARE INPUT +

XA

DIGITAL INPUT A

SPARE INPUT - o
i RELAY A NC
RESIDUAL INPUT +
RELAY A COM.
RESIDUAL INPUT - o
2 RELAY A NO
mA OUTPUT + “
< RELAY B NC
mA OUTPUT - o
= RELAY B COM.
RS-485 (B) w
S RELAY B NO
RS-485 (A) "
s DEC

FEEDBACK -
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@- ENABLE INPUT A
WIPER
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INC

FEEDBACK +

D0V DDV DDV DD DD

— ENABLE OUTPUT A

DD D DD D DD DD D@

~
w
N
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o
-
o
©
=
[N
o
~
>
>
3

A INPUT/L1 EXT —m—;

R1 R2

NOTE: A THESE CONNECTIONS ARE MADE INTERNALLY ON THE BACKPLANE PRINTED CIRCUIT BOARD
FOR THE ACTUATOR, THROUGH ZERO OHM RESISTORS R1 AND R2.

mm F|ELD WIRING (NOT BY USF/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.
CONTROLLER - INSTALLATION WIRING

40.200.130.020
ISSUEO 4-95
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RS 485
HOST COMPUTER CONTROLLER #1 CONTROLLER #2 CONTROLLER #32
A B A B A B A B
vP

RU

S C
t % Ry

C C
2 J

Ry

NOTES: SET DIFFERENT COMMUNICATION ADDRESS FOR EACH CONTROLLER.

SEE PARAGRAPH 3.10, RS485 INTERFACE OPERATION, FOR DETAILS ON CABLE TYPE, RESISTOR
VALUES, AND V, POTENTIAL.

SERIAL COMMUNICATION - INSTALLATION WIRING

40.200.130.030

ISSUE1 3-97

M 40.200CA UA (A/1-01) 12



PCU

_
EARTH @ ENCLOSURE GROUND
LINE GROUND

VOLTAGE
POWER
115/230VAC 1
50/60Hz L1 1 L2/IN
L L2/N 2 2 | MOTOR DECREASE
3 —— 3 | MOTOR INCREASE
4 4
.
0-20mA OR 4-20mA 5 >
FLOW INPUT il PN 6
-
7 7 LOW LIMIT
CONTACT
8 8 ——
.
RESIDUAL _ CONTACT ARE N.O.
inpuT L —— 10 10 5A, 1/6 HP @ 125/250 VAC
5A, 30 VDC (30W. MAX.)
11 11 AUTO/MANUAL
CONTACT
12 12— D
13 13 |  FEEDBACK -
0% FEEDBACK
14 14 WIPER poT
FEEDBACK +
15 15 100%
16 ACTUATOR
17
18
32
33
34
35
36
PCU
CONTROLLER

NOTE:

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.
V-NOTCH - UXB9685 (115VAC), UXA96285 (230VAC)
PUMP - AAA1277 (115VAC), AAA1280 (230VAC)
CONNECTING PCU TO MOTOR-CONTROLLED ACTUATORS

- INSTALLATION WIRING
Used With V10K and S10K Gas Feeders; Encore® 700 Series & Chemtube® Series Metering Pumps;
LVN-2000 Liquid Chemical Feed System

40.200.130.070
ISSUE1 898

M 40.200CA UA (A/1-01) 13



LINE
VOLTAGE
POWER
115/230VAC
50/60Hz

0-20mA OR 4-20mA
FLOW INPUT

4-20mA
RESIDUAL
INPUT

NOTE: 1)

|

|

—m— L2/N

+

10

11

12

13

14

15

16

17

18

32

33

34

35

36

PCU

CONTROLLER

WIRE #

TERMINAL

16

4

18

4

17

5

L2/N |

=

1 | 100%
FEEDBACK
2 | WIPER POTENTIOMETER
3 | COMMON
0%
4
5
6 | INCREASE
MOTOR
7 | DECREASE
8
9
10
11
- 12
ACTUATOR

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

2) RELEVANT INTERNAL FACTORY WIRING FOR U29202 ACTUATOR TERMINALS IS AS FOLLOWS:

V-NOTCH - U27959
CONNECTING PCU TO

MOTOR-CONTROLLED ACTUATORS

- INSTALLATION WIRING
Used With V2000 Gas Feeders

40.200.130.080
ISSUE1 4-97

M 40.200CA UA (A/1-01)
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LINE
VOLTAGE
POWER
115/230VAC
50/60Hz

L1 —

L2/IN ——

+

= L2/N

_
EARTH _@_>
GROUND —

0-20mA OR 4-20mA {

FLOW INPUT

4-20mA
RESIDUAL
INPUT

+

{=

32

33

100%

FEEDBACK

WIPER POTENTIOMETER

COMMON
0%

34

35

INCREASE

—

36

PCU

NOTE:

CONTROLLER

L2/N ——|

DECREASE

© | 0| N o0 b~ W N|PFP

[y
o

[
[

ACTUATOR

} MOTOR

RELEVANT INTERNAL FACTORY
WIRING FOR U27959 ACTUATOR
TERMINALS IS AS FOLLOWS:

WIRE # TERMINAL
16 4
18 4
17 5

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

V-NOTCH - U29202

CONNECTING PCU TO MOTOR-CONTROLLED ACTUATORS - INSTALLATION WIRING

Used With V-75, V-100 and V-500 Gas Feeders

40.200.130.090
ISSUE1 4-97

M 40.200CA UA (A/1-01)
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PCU

—
@ EARTH

LINE GROUND
VOLTAGE
POWER

115/230VAC
50/60Hz L1

L2/N

0-20mA OR 4-20mA
FLOW INPUT

4-20mA
RESIDUAL

INPUT

NOTE:

— 10

—

N oo M W|N|R

+
© |

11

12

13

14

15

16

17

18

32

33

34

PULSED L1
35

PCU
CONTROLLER

36 L2/IN

M1
DOSING PUMP

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

CONNECTING PCU TO DOSING PUMP
- INSTALLATION WIRING

40.200.130.100
ISSUEO 3-97

M 40.200CA UA (A/1-01)
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PCU

LINE
VOLTAGE
POWER
115/230VAC
50/60Hz

NOTE:

—
EARTH
GROUND

L1

L2/N

0-20mA OR 4-20mA

FLOW INPUT

4-20mA
RESIDUAL
INPUT

|
|

—

N o g~ W] NP

11

12

13

14

15

1=

. ik
17 L2/N POWER PLUG
2 L1 (NOT CONNECTED

18 TO PCU)

32

33

PULSE PUMP

34

35
36

PCU
CONTROLLER

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

WARNING: CONTACT CLOSURE MUST BE UNPOWERED BY REMOVING RESISTOR "R1" FROM TERMINAL
BOARD. FAILURE TO DO SO WILL DAMAGE THE PUMP.

CONNECTING PCU TO SERIES 45 CHEMPULSE PUMP
- INSTALLATION WIRING

40.200.130.110
ISSUEO 3-97

M 40.200CA UA (A/1-01)
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—
@ EARTH

LINE GROUND
VOLTAGE
POWER
115/230VAC

50/60Hz L1

L2/N

FLOW INPUT

4-20mA
RESIDUAL

INPUT

NOTE:

0-20mA OR 4-20mA {

S

1 12 | 100%
FEEDBACK
2 —= L2N 11 | wiPER POTENTIOMETER
3 10 | commON
0%
4 9
+
5 8
_ 16 7 | INCREASE
L MOTOR
7 6 | DECREASE
8 L2IN - 5
M 4
— 110 3
11 2
L
12 — - 1
13 ACTUATOR
14
15
16
17
18
32
33
34 RELEVANT INTERNAL FACTORY
WIRING FOR U27959 ACTUATOR
35 TERMINALS IS AS FOLLOWS:
WIRE # TERMINAL
36 16 9
PCU 17 9
CONTROLLER 18 8

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

PUMP - U27960

CONNECTING PCU TO MOTOR-CONTROLLED ACTUATORS

- INSTALLATION WIRING
Used With 44 Series Metering Pumps

40.200.130.120
ISSUEO 4-97

M 40.200CA UA (A/1-01)
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—
@ EARTH _@_>
LINE GROUND —
VOLTAGE
POWER

115/230VAC
50/60Hz L1

COMMON
0%

FEEDBACK
100% POTENTIOMETER

L2/N = L2/N

WIPER

+
0-20mA OR 4-20mA {

FLOW INPUT

+
4-20mA
RESIDUAL —

iNnpUT | —— 10

'Smoo\l‘ovmboomn—\

[
[
[
[N

[
N
[
N

INCREASE
MOTOR

DECREASE

[
w
[
w

14 L2IN e 14

15 ACTUATOR

32

33

34

35
36

PCU
CONTROLLER

NOTE: 1)

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.
PUMP - U28342
CONNECTING PCU TO MOTOR-CONTROLLED ACTUATORS

- INSTALLATION WIRING
Used With Series 43-300 HATD Pumps

40.200.130.130
ISSUEO 3-97

M 40.200CA UA (A/1-01) 19




PCU

JUNCTION BOX

TB2
GND
15 ——DIG IN B+
16 |— DIG IN B-
17 — RS485 A
18 | — RS485B
19 — FLOW INPUT +
20 |— FLOW INPUT -
21 |— SPARE INPUT +
22 |— SPARE INPUT -
23 —— RESIDUAL INPUT +
24 | RESIDUAL INPUT -
25 — mA OUTPUT +
26 — mA OUTPUT -
27
28

GND
LUG

TB3

GND

L1

L2

29

30

31

32

33

34

35

GND

37

38

39

LINE VOLTAGE
POWER
115VAC/230VAC
50/60Hz

TB1
GND
1 —DIGINA+
2 |—DIGIN A-
3 —NOA
4 | COMA \ RELAYA
5 —NCA
6 —NOB
7 — CcoMB \ RELAYB
8 —NCB
9 | —NOE
10 ——COME s RELAY E
11 —NCE
12 | — NOF
13 |— COMF \, RELAYF
14 | NCF
NOTE:

FIELD WIRING (NOT BY U.S.

FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

PCU CONTROLLER IN WALL-MOUNTED V2000 GAS FEEDER
- INSTALLATION WIRING

40.200.130.140
ISSUE1 8-98

M 40.200CA UA (A/1-01)
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PCU

I\ L
\ N LI lF;Ig\EV \E/F?LTAGE BT |
B an| Szmne 3
3 21
| ] E l
| 5 [+ } 0-20mA OR 23] |
— 4-20mA -
61 - | FLOW INPUT 24
7 25
‘ 8| 26| |
| o 7] |
1101 - | ineut | %8
11 29
12| | 30]
| |13 31 |
| T 3 |
15 | 33
16| | 34]
| T 35] I
[ 18| 36| |
- . [ I
JUNCTION BOX |
\
|
| Tez
GND|
15 \
6 | \
| 5| B
| MOTOR DECREASE | 4 | 18]
MOTOR INCREASE | 5 | 19| \
6 | | 20| |
| 7 Bl
| 6 | 22|
FEEDBACK 100% | 9 | 23 \
WIPER | 10| 24| |
| FEEDBACK 0% | 11 | | 25 |
| 12| [ 26 |
13 27| \
14| Bl |

NOTE:

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE-MOUNTED PCU CONTROLLER / V2000 MODULE-MOUNTED GAS FEEDER
- INSTALLATION WIRING

40.200.131.010
ISSUEO 7-98

M 40.200CA UA (A/1-01) 21




1 19— NCE
2 20 |—— COME > RELAY E
3 21— NOE
4 22— NCF |
5 23 —— COMF »RELAYF |
6 24— NOF
T | seare 2
8| - INPUT 26 |
9 27— NCA |
10 28 —— COMA > RELAY A
11 29— NOA
12 30 —— NCB |
13 31— COMB > RELAY B |
14 32— NOB
15 33
16 34
17 35 |
18 36 |
JUNCTION BOX |
TB1 B2
GND LINE VOLTAGE GND |
1 POWER 1+
L1 115/230 VAC 1 DIG INA
L2 L2/N 50/60 Hz 16 | |
3|+ 17
— DIG IN B 1
4 |- 18
5| A 19 |
I — URsas5 —
6B 20 |
7 | + ] 0-20mA OR 21
— > 4-20mA =
8 |- |FLOW INPUT 22
o |+ 23 |
— 4-20mA |
10 |- [RESIDUAL INPUT 24 |
11 |+ 25
— mA OUTPUT —
12~ 26
13 27 |
14 28 |

NOTE:

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

MODULE-MOUNTED PCU CONTROLLER / V2000 MODULE-MOUNTED GAS FEEDER

- INSTALLATION WIRING

40.200.131.020
ISSUEO 7-98

M 40.200CA UA (A/1-01) 22




i r
LINE VOLTAGE ‘
[TH— ??fviv\/EARC/QSOVAC [19] ‘
7 Ld— Lo | 50/60Kz B
KR 27 |
K3 22 ‘
5] + 0-20mA OR 3] '
I 4—-20mA ‘
b _}FLOW INPUT 24 ‘
7] 25 ‘
I | 26 \
g + 4-20mA |27
LERA |
11 29 ‘
2] 730 ‘
3] =] |
7] Ea I
5] 53] \
6] 34| ‘
17 351 ‘
‘{ 8| 36|
,,,,,,,,,,,,,,,,,,,, _ .. . 77‘
TB1 TB2 ‘
[cno] S
T EE | \
7] Ea =
B 7] 29 \
4| EE] 50
5] 9] I |
6 | 20 32
71 21 | 55] FeeoBack 100% ‘
8| [ 22] L34 | wieer
IR 23 | 35| FeEDBACK 0%
o) 7] X |
Ex |25 | | 57 | MOTOR INCREASE
2] 26 | | 38| MOTOR DECREASE ‘
5] 27 ES !
4] 28| T \

NOTE:

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE-MOUNTED PCU CONTROLLER / V2000 WALL-MOUNTED GAS FEEDER

- INSTALLATION WIRING

40.200.131.030
ISSUEO 7-98

M 40.200CA UA (A/1-01)
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‘ DIG INPUT B-

DIG INPUT B+

‘ SPARE INPUT+

SPARE INPUT-

| mA OUTPUT +
mA OUTPUT -
‘ RS-485 (B)

RS-485 (A)

GND GND
BN RELAYENC | 19 |
2| RELAYECOM | 20 |
N RELAYENO | 21 |
|4 | RELAYENC | 22 |
5 | RELAYFCOM | 23 |
|6 | RELAYENO | 24 |
7] DIGINPUTA- | 25 |
8 DIGINPUTA+ | 26
| o] RELAYANC | 27 |
| 10| RELAYACOM | 28 |
|11 | RELAYANO | 29 |
|12 | RELAYENC | 30 |
|13 | RELAYBCOM | 31 |
| 14 | RELAYENO | 32 |
|15 | 33 |
|16 | | a4 |
|17 | a5 |
|18 | 36 |
|
JUNCTION BOX
[ ono
EARTH GROUND | 6ND—— == | | nevolTace
PcuU Lua VG ZIOVAC
N gy 50/ 60 Hz
1
2]
N
4]
| s |
|6 |
7]
| 8 — *} 0-20mA or 4 - 20mA
p [ FLOWINPUT
| 10| +} 4-20mA
| . [ RESIDUALINPUT

NOTE:

HIGH COMMON | 12
HIGH NORM OPEN | 13

VACUUM HIGH NORM CLOSED 14
SWITCH —
(OPTIONAL) \ LOW NORM CLOSED 15
LOW NORM OPEN | 16
L LOW COMMON 17
HIGH 18
HIGH/LOW HIGH | 19
ALARM —
(OPTIONAL) Low | 20
Low 21

TRANSMITTER
(OPTIONAL)

r—/%

mA OUTPUT-
mA O UTPUT—

FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

PANEL MOUNTED PCU CONTROLLER / LVN-2000 LIQUID CHEMICAL FEED SYSTEM
- INSTALLATION WIRING

40.200.132.010
ISSUE 0 08-00

M 40.200CA UA (A/1-01)
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-_ =
‘ pPCU ,
‘ S £ LINE VOLTAGE ‘
) T POWER 9] ‘
L 115VAC/230VAC
\ ] La/N | 50/60Hz 0] |
| K3 22 ] ‘
. 51 + 0—20mA OR 23] ‘
\ . |
‘ 6= }FLOW INPUT 24
‘ 7 25|
‘ 5] 26| \
‘ 9] + 4-20mA 27
‘ I\ RESIDUAL _—
‘ oL | weur 28 ‘
| Ex 59 ‘
‘ 12 30 ‘
| E= EX ‘
‘ 4] 2
‘ 15| 33 ‘
‘ B 34
‘ 7 E \
‘ 8] 3 ‘
R _ _ I I e O ]
| POSITIONER
‘ L2 1] ;
pEc | 2|
NG | 3 ‘

| - |
' T '
| B |
‘ ] ‘
| 5 \
] 9] 1
\ 0] \
' T '
| 2] |

FB—0% | 13| ‘
‘ weer | 14] |
' FB+100% i !
| GND |

NOTE: FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES

REMOTE MOUNTED PCU CONTROLLER WITHOUT JUNCTION BOX
- LVN-2000 LIQUID CHEMICAL FEED SYSTEM - INSTALLATION WIRING

40.200.132.020
ISSUEO 1-01

M 40.200CA UA (A/1-01) 25




PCU
‘ N < LINE VOLTAGE |
‘ — POWER Y
‘ L t 115vAC,/230vAC | °] ‘
‘ 7 L2/N | 50/60Hz 20 ‘
| — 7] \
‘ 7] 22 j
| 5]+ 1 0-20mA OR EX |
‘ L4 4-20ma L
‘ 6 [ FLow iNPUT 24 ‘
| 7] 25
| 7] 2] |
‘ 9+ 4-20mA 27
‘ L \ RESIDUAL =
10 INPUT |
‘ X 29
| 2] 30
| 51 El |
‘ [74] 37|
| 5] E |
: 76| |34
‘ 17 35 |
‘ KBl 36
— + \ = JUNCTION BOX |
' POSITIONER | ‘ END) w
| ~GND
‘ | = |
Lo T ~ 2|
] ‘ R |
DEC 2 | L
| 7] \ \ 7] ‘
‘ INC i | ‘ |9 ] ‘
| 4 ‘ 4] ‘
‘ 5 \ El |
‘ T | 6
| u | 7 |
7 | 7] |
‘ 8 \ ‘ 19 ‘
| 10
| K ] \
: 10 ‘ | HIGH COMMON | 12] ‘
‘ 1] HICH NORM OPEN | 13| ‘
] ‘ | VACUUM HIGH NORM CLOSED | 14 |
‘ SWITCH B
- LOW NORM CLOSED | 15
FB—0% |13 | . (OPTIONAL) LOW NORM OPEN | 16] ‘
| L L'°1  TRANSMITTER
WIPER | 14 | LOW COMMON | 17] (OPTIONAL) \
'  — ' {_/;\ "
" FB+100% |15 ‘ Hin L 18
L] ‘ HIGH /LOW HIGH | 19] mA OUTPUT ‘
| ‘ ‘ (oproLSE[A) Low | 20| mA ouTPUT ‘
‘ GND | | Low | 21] N
NOTE FIELD WIRING (NOT BY U.S. FILTER/W&T) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE MOUNTED PCU CONTROLLER WITH JUNCTION BOX
- LVN-2000 LIQUID CHEMICAL FEED SYSTEM
- INSTALLATION WIRING

40.200.132.030
ISSUE 0 08-00

M 40.200CA UA (A/1-01) 26
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SECTION 3 - OPERATION

List Of Contents

PARA./DWG.NO.
Generd INfFormation .........cccceveeeeeseesieeeseese e 31
INitial SEATUP ..o 3.2
Controller FrontPand ...........ccccvoevieeceneecececeee, 3.3
D1 o 1= Y3 331
=Y/ 0= o S 332
Controller Setupand Operation ..........cccccevveverereennene. 34
Display (ROO) MENU .....cceeevveieeeeceeeceeeeee e 34.1
Global SEUP ..o 34.2
ReSAUA SEL ... 343
([0 17 1o | 344
AlAMSEIUD ..o 345
S = Y 3.4.6
(07 119 1o S 34.7
DTz 0070 S 1 [0xs 34.8
Alarmand StatusConditions...........cccceeveereeceeniecnene 35
AlarmConditionS.........cccoeeveereeieeseere e 351
StatUSCONAItIONS......cceveeieeeeceee e 35.2
AutomaticFeedback Control Tuning .........ccccceevveeenee. 3.6
Controller FERIUIES ..........ocvveececeee e 3.7
REGYS ..ot 371
DIgital INPUL ... 3.7.2
MA OQUEPUL ...t 3.7.3
Serid ComMmMUNICAIONS........ccvereeeeeeeseeee e 3.74
ACLUBLOr OPEration ........ccuveeeeeerieeesee e ee et 3.8
Positioningthe ACtUator ............ccceveeveeeenecrieeeee 381
Theory of Operation ...........ccccevvecesieernsie e 39
R385 InterfaceOperation ..........ccceveveveeceeresiesnenne 3.10
Descriptionof theRS485 BusI nterfaceof the
PCU e 3.10.1
RSA85BUSSpeCification .........cccceveeveeeeneerieeeene 3.10.2
TransmisSONProtocol ........cccccveveevevie e 3.10.3
PasswordProtection...........cccceeveeveereseeseesie e 3.10.4
TransmissonV ariablesAddressReferencelList ........ 3.10.5
[lludrations
(@]9 ([0 RSSO 40.200.170.010
R3A85InterfaceConnection .........cccccveeeveerieceenee. 40.200.170.020
IM 40.200CA UA (A/1-01) 27



PCU

3.1

3.2

3.3

General Information

Initial Startup

Thissection of theinstruction book explainstheoperation of thecontroller.
Readtheentire Operation sectionbeforeoperatingtheunit.

Toperforminitia startup, completethefollowingsteps:

a

Confirm that installation of the controller and actuator has been com-
pleted per Section 2 - Installation.

Apply power to the controller.

Allow the controller afew secondsto power up, then check to seewhat
messageisdisplayed.

If analarm messageisdisplayed, presstheALARM ACKNOWLEDGE
key to acknowledgetheaarm. The possibleaarm messagesare:

HIRESIDUAL
LORESIDUAL
HIDEVIATION
LODEVIATION
LOFLOW

HICNTL OUT
LOCNTL OUT

LOSS OF FLOW
LOSSOF RESIDUAL

Becausethecontroller hasnot beenprevioudy configured, oneor moreof
these messagesmay bedisplayed. Repeatedly pressthe ALARM AC-
KNOWLEDGEkey until al of thealarm messagesarecleared.

Complete each of thefollowing paragraphsin order. Configurethe con-
troller for the correct application.

Controller Front Panel (See Dwg. 40.200.170.010)

IM 40.200CA UA (A/1-01)

Thefront panel providesthecontroller operator interface. Thecontrolleris
programmed and operated usingthesix keysonthefront panel . Thelocation
andfunction of each of thesecontrol panel featuresisdescribed bel ow.

28



PCU

3.3.1 Displays

IM 40.200CA UA (A/1-01)

Root Display (1)

Thefour-digit L CD display areaonthetopright displaystheresidua inmg/
| forall control typesexcept Proportional.

For Proportional control, thisdisplay showsflow rate. Twodotsappear on
theroot display whenthereisalL OSSOFRESIDUAL aarm, orinthecase
of Proportional control, LOSSOFFLOW aarm.

Alphanumeric Display (3,4, 5)

Thesecondlinethat displaysinformation (3) isafive-character, dot matrix,
LCD display. WhentheRoot Display (1) isinResidual, thissecondline
normally showstheunitsof theresidua (mg/l). For chlorinationsystems, the
unitof measureismg/l chlorine. For center zerosystems, theunit of measure
ismg/l chlorine(Cl,) or mg/I sulfur dioxide(SO,).

WhentheunitisinProportiona Control, thesecondline(3) showstheunits
of flow (%).

Thethird(4) andfourth(5) linesthat display informationare12-character,
dot matrix, LCD display lines. Theselinesdisplay most of theuserinterface
information. They show thevariousmain menu sel ections, aswell asthe
varioussetup and operating parameters.

Bargraph Display (12)

Thebargraph canbeconfiguredtodisplay either theactuator positionor
theflow. It also can beturned off.

Annunciators(2, 13, 14, 15)
Thereareanumber of annunciatorstoindicatecertain statusinformation:

Theup (15) anddown (14) arrowsareusedtoindicatethedirectionthe
actuatorismoving. They areturned off whentheactuator stopsmoving.

Thehandsymbol (2) indicatesthat theunitisinmanua mode. Theoutput
isnot being controlled by thePCU wheninthismode.

Thecircular symbol withthearrow ontheedge(13) indicatesthat thePCU
isintheautomaticmodeandisthereforecontrollingtheoutput basedonthe
inputsignals.

29



PCU

3.3.2 Keypad

» Star Key (11) — Thisisthe Alarm Acknowledge key. It is used to ac-
knowledge the display alarm message and to turn off any relaysassoci-
atedwiththealarm.

* Dot Key (10) — Thisisthe Escape key. Useit to get out of any menu
selection that the unit iscurrently in, without changing any information.
Pressthiskey continually to bring the unit back to theroot display.

* UpKey (6)—Thiskey isusedto scroll themenu selectionsinreverse. It
isalsousedtoincreaseaparameter value.

*  DownKey (9)—Thiskey isusedto scroll downthemenu selections. Itis
also used to decrease aparameter value.

* “F" Key (7)—ThisistheFunction key. It isused to move between the
different main menu selections—(Root Menu), GLOBAL SETUPR, RE-
SIDUAL SET, INPUT/OUTPUT, ALARMS, RELAY S, CALIBRA-
TION, and DIAGNOSTICS. Itisactive only whentheunitisat thetop
of themenu salections.

* “E’Key(8)—ThisistheEnter key. It isused to enter asubmenu selection
or to select from the different operating or setup parameters. When a
submenuisentered using thiskey, a“ greater than” signisdisplayedtothe
|eft of the selected parameter.

3.4  Controller Setup And Operation

IM 40.200CA UA (A/1-01)

For proper operation of thecontroller, thecontroller must beset upfor each
individual application. Besurethat thecontroller iscalibratedfor thedifferent
inputsignals, aswell astheoutput machinebeing controlled. Themenu selec-
tionsareshowninthetablesthat follow for thedifferent typesof control.

Thesubsequent paragraphsexplain,indetail, eachof thedifferent menusel ec-

tions. Read thissectiontofully understandthefunction of eechmenusel ection.
Adjusttheparametersfor theparticul ar application.
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Table 3.1 - Selection Menu for Proportional Control

* Lock Code is displayed only when PCU is unlocked.
** Spare is displayed only when enabled in X-Options.

IM 40.200CA UA (A/1-01)
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ROOT GLOBAL SETUP INPUT/OUTPUT ALARM SETUP
Flow Rate Language Control Dev Lo Flow Set
Act Position Lock Setting mAOUt Setup Hi Cntl Set
(Control Out) * Lock Code Flow Input Lo Cntl Set
Dosage Control Type Flow Scaling Alrm Deadbnd
Cortrol Stat Save Job ** Spare Setup
Bargraph Restore Job Digtal In A
Code Comm Addr Digtal InB
X-Options Sensitivity
Contrast
Shutdown
RELAY SETUP CALIBRATION DIAGNOSTICS
Relay A Set mMAOU @ 0% Display Test
Relay A Op mAOuUt @ 100% Keypad Test
Relay A Dly Flow @ 0% Relay Test
Relay B Set Flow @ 100% Show Dig A
Relay B Op **Spare @ 0% Show mA out
Relay B Dly **Spare @ 100% Show Resid
Relay E Set Actuator Cal Show Flow
Relay E Op ** Show Spare
Relay E Dly Show Act Fbk
Relay F Set Software Iss
Relay F Op Reset!!!
Relay F Dly
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Table 3.2 - Selection Menu for Dual Signal Feed Forward Control

ROOT GLOBAL SETUP RESIDUAL SET INPUT/OUTPUT
mg/L CI2 Language Resid Range Control Dev
(mg/L SO2) Lock Setting * Lock mAOU Setup
Act Position Code Flow Input
(Control Out) Control Type Flow Scaling
Flow Rate Save Job ** Spare Setup
Dosage Restore Job Digital In A
Control Stat Comm Address Digital InB
Bargraph Code X-Options Sensitivity
Contrast
Shutdown
ALARM SETUP RELAY SETUP CALIBRATION DIAGNOSTICS
Hi Resid Set Relay A Set mAOUt @ 0% Display Test
Lo Resid Set Relay A Op mAOU @ 100% Keypad Test
Lo Flow Set Relay A Dly Resd @ 0% Relay Test
Hi Cntl Set Relay B Set Resd @ 100% Show Dig A
Lo Cnil Set Relay B Op Flow @ 0% Show Dig B
Alrm Deadbnd Relay B Dly Flow @ 100% Show Resd
Relay E Set **Spare @ 0% Show Flow
Relay E Op ** Spare @ 100% ** Show Spare
Relay E Dly Actuator Cal Show Act Fbk
Relay F Set Software Iss
Relay F Op Reset!!!
Relay F Dly

* Lock Code is displayed only when PCU is unlocked.
** Spare is displayed only when enabled in X-Options.
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Table 3.3 - Selection Menu for Direct Residual Control

ROOT GLOBAL SETUP RESIDUAL SET INPUT/OUTPUT

mg/L CI2 Language Res Sig Type Control Dev

(mg/L SO2) Lock Setting Resid Range mAOU Setup

Act Position *Lock Code Prop Gain ** Spare Setup

(Control Out) Control Type Integ Gain Digital In A

Deviation Save Job Fixed Lag Digital InB

Setpoint Restore Job Cntl Action Sensitivity

Control Stat Comm Address

Bargraph X-Options

Code Contrast
Shutdown

ALARM SETUP RELAY SETUP CALIBRATION DIAGNOSTICS

Hi Resid Set Relay A Set mAOUt @ 0% Display Test

Lo Resid Set Relay A Op mAOUt @ 100% Keypad Test

Hi Dev Set Relay A Dly Resd @ 0% Relay Test

Lo Dev Set Relay B Set Resd @ 100% Show Dig A

Hi Cntl Set Relay B Op **Spare @ 0% Show Dig B

Lo Dev Set Relay B Dly **Spare @ 100% Show Resd

Alrm Deadbnd Relay E Set Actuator Cal Show Flow
Relay E Op ** Show Spare
Relay E Dly Show Act Fbk
Relay F Set Next Sample
Relay F Op Software Iss
Relay F Dly Reset!!!

* Lock Code is displayed only when PCU is unlocked.
** Spare is displayed only when enabled in X-Options.
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Table 3.4 - Selection Menu for Compound Loop Control

ROOT GLOBAL SETUP RESIDUAL SET INPUT/OUTPUT
mg/L CI2 Language Res Sig Type Control Dev
(mg/lL SO2) Lock Setting Resd Range mAOuUt Setup
Act Position *Lock Code Prop Gain Flow Input
(Control Out) Control Type Integ Gain Flow Scaling
Flow Rate Save Job Fixed Lag ** Spare Setup
Deviation Restore Job Total Lag Digtal In A
Setpoint Comm Address Cntl Action Digtal In B
Control Stat X-Options Sensitivity
Bargraph Contrast
Code Shutdown
ALARM SETUP RELAY SETUP CALIBRATION DIAGNOSTICS
Hi Resid Set Relay A Set mAOUt @ 0% Display Test
Lo Resd Set Relay A Op mAOuUt @ 100% Keypad Test
Hi Dev Set Relay A Dly Resd @ 0% Relay Test
Lo Dev Set Relay B Set Resd @ 100% Show Dig A
Lo Flow Set Relay B Op Flow @ 0% Show Dig B
Hi Cntl Set Relay B Dly Flow @ 100% Show Resd
Lo Cntl Set Relay E Set **Spare @ 0% Show Flow
Alrm Deadbnd Relay E Op **Spare @ 100% ** Show Spare
Relay E Dly Actuator Ca Show Act Fbk
Relay F Set Next Sample
Relay F Op Software Iss
Relay F Dly Reset!!!

* Lock Code is displayed only when PCU is unlocked.
** Spare is displayed only when enabled in X-Options.
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3.4.1 Display (Root) Menu

3.4.1.1 Residual

Thisisthedefaultmenufor thecontroller. Thedifferent operating parameters
aredisplayed here. Some parameters—dosage and setpoi nt—are set here
also. Each selectionisexplainedintheparagraphsbel ow.

Theresidua display isthedefault (root) display for all thecontrol typesexcept
Proportional. Thefour-digit L CD display showstheresidual. For normal re-
sidual rangesel ections, themessagedi splay shows:

mg/L CL..

When center zero control isbeingused, theresidual display shows:

mg/L Cl,ormg/L SO.,.

3.4.1.2 ActPosition (Control Out)

3.4.1.3 Flow Rate

IM 40.200CA UA (A/1-01)

Thisdisplay showsfor al of the control types. If an actuator isthe control
device, thedisplay shows:

Act Position
If any other control deviceisselected, thedisplay shows:
Control Out

Thisvauevariesfrom0%to 100%.

Thisisthedefault display for Proportional control. Theflow rateisdisplayed
onthefour-digit LCD display for thiscontrol type only. For Dual Signal
Feedf orward and Compound L oop control types, theflowrateisshownonthe
two 12-character display lines.

Theflow ratedisplay showsfor all control typesexcept Direct Residual. It

showstherateof water flow asapercentageof theflow meter capacity. This
valuevariesfrom0%to 100%.
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3.4.1.4 Deviation

3.4.1.5 Dosage
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If alossof flow alarm conditionexists, theflow ratedisplay will show four
dashes:

Flow Rate

Thisdisplay showsfor Direct Residual and Compound L oop control types
only. Displayedisthedeviationfromtheprogrammed set pointval ue.

deviation={100x (residual - setpoint)} /(residrange)

Thisvaluevariesfrom-100%to+100%. If aLOSSOF RESIDUAL aarm
conditionexists, thedeviationdisplay will show:

Devidion

Thisdisplay showsfor Proportional or Dua Signa Feedforward control types
only. Italsoappearsif thecontrol typeisCompound L oopandthereisal OSS
OFRESIDUAL aarmcondition.

Thedosagesel ectionallowstheuser to set thecontroller’ sflow dosage. The
dosagecanbeset from 10%to 500% by theuser. Thedefault dosageis100%.

Therearetwo special conditionsunder which the dosageisautomatically
changedto providefor abumplesstransfer. Whenin Compound L oopandthe
residua signal islogt, thecontrollerwill cal culatethedosagerequiredtomake
abumplesstransfertoProportional control. Thedosagewill bechangedtothis
number.

Duringthisdefault condition, thedosagei sdisplayed and canbemodified by
theuser fromthekeypad. Whentheconditioniscorrected and thecontroller
returns to Compound Loop control, the dosage returns to 100% and the
integral sumisadjustedtoprovidefor abumplesstransfer uponreturn. Dosage
isnolonger displayed.

Thesecondconditioniswhentheunitisin Dua Signa Feedforward control and

theresidual signal islost. Thecontroller will cal culatethedosagerequiredto
makeabumplesstransfer to Proportional control andwill changethedosage
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3.4.1.6 Setpoint

3.4.1.7 Control Stat

3.4.1.8 Bargraph

3419 Code
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tothisvalue. Whentheresidua signd returnsandthecontroller returnsto Dual
Signal Feedforward control, thedosageisreturnedtoitsoriginal value.

Thisdisplay showsfor Direct Residual and Compound L oop control types
only. Thesetpoint canbesettoany va uewithinthese ectedresidual range. For
anormal residua rangetype, thisisfromzerototheful | scalerangeinmg/| Cl.,.
Thedefault settingishalf of thefull scalerange. For acenter zerorangetype,
thisisfromfull scaleSO, range(-) tofull scaleCl, range(+). Thedefault setting
iszero.

The setpoint isreset to the default setting when the range or rangetypeis
changed.

Thecontrol statusdisplay showsthepresent modeof thecontroller—MANUAL
or AUTOMATIC. Itallowsyoutochangefromautomatic (operating) mode
tomanual modeor viceversa. Wheninautomatic mode, thedisplay shows:

Automatic

andtheautomaticannunciator i sdisplayed. Wheninmanua mode, thehand
symbol isdisplayeda ongwiththeword:

Manual

Thisscreenshowsyoutheinformation being displayed by thebargraph. Y ou
can sl ect between actuator position (control out), flow, or off. Thedefaultis
theactuator position.

Thisscreen allowsthe user to enter thelock code (password) if theunitis
locked. Seeparagraph3.4.2.2, Global Setup- L ock Setting. Thesetup param-
eterscannot bemodifiedwithout enteringthecode.

If thewrong codeisentered, theunitwill switchback totheroot display. When
thecorrect codeisentered, itwill remainonthedisplay.

37



PCU

3.4.2 Global Setup

3.4.2.1 Language

3.4.2.2 Lock Setting

When the correct code is entered, five minutes are allowed (after the last
keystroke) tomakemodifications. After thistime, theunitwill disablefurther
modificationsuntil thecodeisentered again.

Tounlocktheunit, scroll tothemainmenuselection® GLOBAL SETUP” and
submenu* Lock Setting” andsdlect* unlocked” . Theunitwill remainunlocked
until itislockedagain.

I ncasethel ock codei sforgotten, theunit can beaccessed by entering the* back
door” code: 010.

Thismainmenu category allowsyoutoset up certainparametersthat affect the
unitasawhole. Thecontrol typeissel ected here.

Therearefourlanguagesd ectionstochoosefrom: USA-English, UK-English,
French, and Spanish. ThedefaultisUSA-English.

Thisscreenallowstheuserto*“lock” thecontroller toprevent any changesto
thesetupinformation, ortounlockitif itwaspreviousy locked. Tounlock the
controller, theuser must enter theL.ock Code (Password) intheCodescreen,
whichislocatedintheDisplay Root Menu. If itisnot entered or doesnot equal
theL ock Code, * Code?will bedisplayed. Thisindicatesthepasswordisnot
entered andtheunitwill not beunl ocked.

Atfirst startup, leavethecontroller unlockeduntil itisinitially configured.

3.4.2.3 Lock Code (Password)

IM 40.200CA UA (A/1-01)

Thisscreendisplaysthecurrent password and allowstheuser tochangeit, if
needed. The password can be set from 001 to 999. “000” is the default
unlocked setting. Thisscreenwill bedisplayed only whenthecontrolleris
unlocked.
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3.4.2.4 Control Type

3.425 Save Job

3.4.2.6 Restore Job

3.4.27 Comm Address
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Thecontrol typese ectiondeterminesthetypeof control algorithmthecontrol-
ler will useto positiontheactuator or control theoutput device. Therearefour
differentcontrol typestosd ect from—Proportiona, Dual Signa Feedforward,
Direct Residual, and Compound L oop. The default control type settingis
Compound L oop.

For detailson how each control typeworks, see paragraph 3.9, Theory of
Operation.

Thissdlectiondlowsthecurrent operating parameterstobesavedtooneof two
jobfiles. Information savedincludescurrent operating parametersonly.

Thisselectionallowstheuser torestorethejobsthat weresaved previoudly.
Whenthejobisrestored, all current operatinginformationwill belost. Ifin
doubt, savethecurrent operating parametersfirst.

The save and restore job functions allow the operator to switch between
diversesetup conditions(suchasday/night or winter/summer) by changingjust
asingleparameter.

Thecommunication addresssel ection allowstheoperator to configurethe
R$485 serid porttointerfacewithapersonal computer or someother device
withthiscapability. Thisaddressistheaddressof thecontroller that theexterna
devicehasto select in order to upload and downl oad information fromthe
controller.

Thisaddressvariesfrom0to31. Thedefaultisl.
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3.4.28 X-Options

3.4.2.9 Contrast

3.4.2.10 Shutdown

3.4.3 Residual Set

IM 40.200CA UA (A/1-01)

Thisistheextended optionssel ectionscreen. It allowstheoperator to sel ect
fromcertainspecial featuresthat arenot normally used. Theextended option
numbersareasfollows:

0 - dl extended optionsdisabled

1 -

2 - disableadl darmstorelay

4 - enablespareinput

8 - aarmacknowledgedoesnot turnoff relay C
16 - aarmacknowledgedoesnotturnoff relay D
32 - aarmacknowledgedoesnotturnoff relay E
64 - aarmacknowledgedoesnotturnoff relay F
128 -

256 - changerelay delay timesfromsectomin
512 -

1024 -

2048 - ExtendedServiceMode

Theextended optionsnumber isequal tothesum of the sel ected options. For
example,if 1,2, and4 aredesired, theextended optionsnumber wouldbe7
(1+2+4).

Thedisplay contrast can beadjusted herefor optimumreadability. Theadjust-
ment rangeis50%to 90%. Defaultis50%.

“Shutdown” meansthat the controller is shut down and isthe same asthe
controller beingturned off. Shutdownisentered by pressingthe®F’ keytogo
totheGloba Setupmenu, thenscrollingtothe” Shutdown” selection. A second
way to put the unit in shutdown isto energizethedigital input A whenits
configurationissettoshutdown.

This main menu section does not appear for Proportional control type. It
appearsfortheother control types. Thedifferent residual settingsaresel ected
here.
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3.4.3.1 Res Sig Type (Norm or Center Zero)

3.4.3.2 Resid Range

Thisistheresidua signal typesel ectionscreen. Thisscreenappearsfor Direct
Residual and Compound L oopcontrol typesonly. Ittellsthecontroller howto
interprettheinputresidua signal. If therangetypeissettonormal (default), 4
mMA correspondstozeroresidual and20mA tofull scaleresidud. If center zero
isselectedthen4 mA correspondstofull scaleSO,, 12mA tozeroresidual,
and20mA tofull scaleCl, residual.

A changeinResSig TyperesetstheResid Rangeandthehighandlow residua
alarm settingstotheir default settings. It al soresetsthesetpoint toitsdefault
vaue

Thisscreenappearsfor Dual Signal Feedforward, Direct Residual, and Com-
pound L oop control typesonly. Thisselectionallowstheuser to choosethe
rangeof theinput residual signal. The possiblerangesarelisted below for
normal and center zerorangetypes.

Norma Center Zero

0to 0.100 +/-0.50
0to 0.200 +/-1.00
0to 0.500 +/-2.50
0to01.00 +/-5.00
0t02.00 +/-10.0
0t05.00
0t010.0
0t020.0
0t050.0
0to 100

A changeintheresidual rangeresetstheresidua highandlow alarmsettingsto
their default values. It alsoresetsthesetpointtoitsdefault val ue.

3.4.3.3 Prop Gain and Integ Gain
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Theproportiona gainandintegral gainselectionappearsfor Direct Residual
and Compound L oop control typesonly.

Theproportional gainsdlectionsetstheamount of proportional control action.

Theintegral gainsel ection setstheamount of integral control action. Bothcan
be set from 0 to 100% and both default to 50%.
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3.4.3.4 Fixed Lag

3.4.3.5 Total Lag
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A changeintheproportional or integral gainsettingscausestheintegral sumto
berecal culatedtoprovidefor abumplesstransfer. Settingtheintegral gainto
zeroresetstheintegral sumtozero.

Atinitia startup, leavethegainsat their default settings. Oncethecontrolleris
upandrunning, seeparagraph 3.6, Automatic Feedback Control Tuning, for
informationonhow tosetthegains.

Seeparagraph 3.9, Theory of Operation, for further information.

Thefixedlagtimescreenappearsfor Direct Residual and Compound L oop
control typesonly. Thisselectionallowstheuser toset thefixedlagtimeof the
systemfrom0to 60 minutesinincrementsof 0.1 minute. Thedefault settingis
oneminute.

Thefixedlagtimeisdefined astheportionof thetotal |agtimeof thesystemthat
doesnot changewithvariationsinplantflow. Inatypica application, thefixed
lagtimeisthetimeit takesfor samplewater toflow fromthesamplingpointto
theanalyzer andthetimeittakesfor theanayzertorespondtothesample. This
timeisindependent of plant flow.

Foringtalationswheretheflow rateisconstant, thetimefor achangeinactuator
positiontobeseenat thesamplepointisconstant. I nthiscase, thefixedlagtime
isequal tothetotal lagtime. For Direct Residual control applications, thefixed
lagtimeshouldbesettothetimeit takesfor achangeinactuator positiontobe
seenat theanayzer. Thisincludesflow ratefrominjectiontosample.

Atinitia startup, leavethefixedlagtimeat itsdefault setting. Oncethecontroller
isupandrunning, seeparagraph 3.6, Automati c Feedback Control Tuning, for
informationonhow tosetthegains.

Thetotal lagtimescreen appearsfor Compound L oop control typeonly. It
allowstheuser toenter thetotal systemlagtimeat thepresent flow. Thetotal
lagtimecanbeset from0to 60 minutesinincrementsof 0.1 minute. Thetotal
lagtimecannever belessthanthefixedlagtime. Theminimumtota lagtimeis
equal tothefixedlagtime.

Thetota lagtimeisdefined asthetimeit takesfor achangeinactuator position

(or changeincontrol device) tobeseenatthecontroller. Itisthesumof two
components: thefixedlagtime(whichdoesnot changewithplant flow) andthe
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3.4.3.6 Cntl Action

3.4.4 Input/Output
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proportiona lagtime(whichvariesproportiona ly with plant flow). Becausethe
proportiona lagtimeisafunctionof theflow rate, thetotal lagtimeenteredinto
thecontroller must bespecifiedat aspecificflow rate. Astheflow changes, the
controllerwill calculatetheproper total lagfor thenew flow rate. Thetotal lag
timeselectionwill beupdatedtothisnew value.

NOTE: Itisimportant toremember that thetotal lagtimedoesnot stay
constant, but changes as the flow rate changes. The value entered
originally, therefore, may not bethevaluedisplayed.

If thetotal lagtimeisequal tothefixedlagtime, theproportional lagisthen
computedtobezeroandthetotal lagwill not changewithflow. Thismay be
desirableinapplicationswheretheflow rateisconstant or changesvery little.

Themaximumval ueof thetotal |agtimeis60minutes. I f theflow dropssolow
that thecal cul ated valuewoul d normally exceed 60 minutes, itwouldbeset to
60 minutes.

Thecontrol actionsel ectionappearsfor Direct Residua and Compound L oop
control typesonly. Theuser sel ectswhether theapplicationischlorination
(Chlor), wherechlorineisbeing added tothewater, or de-chlorination (De-
Chlor), sometimescalled sulfonation, wheresul fur dioxideisbeingaddedtothe
water.

If chlorineisbeingfed and chlorineresidual isbeingmeasured, select Chlor.
Whenthisisselected, thecontroller will increasetheactuator positionif the
residual inputislessthanthesetpoint and decreasethepositionif theresidual
isgreater thanthesetpoint.

If sulfur dioxideisbeingfedand chlorineor sulfur dioxideisbeingmeasured,
select De-Chlor. Thecontroller will thenincreasetheactuator positionif the
residual inputisgreater thanthesetpoi nt and decreasethepositionif theresidual
islessthanthesetpoint.

Theinput signal informationand output control informationissetinthismain
menusection.
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3.4.41 Cntl Device

3.4.4.2 Pulse/Min

Thecontrol deviceselectionallowstheuser totell thecontroller what typeof
output deviceisbeing controlled. Therearefour sel ectionsto choosefrom:
Actuator, PulseFreg., Dosing pump, and mA Output.

Select” PulseFreq.” if interfacing to apul sepump or someother devicethat
requiresapul sethat variesinfrequency fromOpul se/minfor 0%control output
totheprogrammed pul se/minva ueat 100% control output. Thepul ses'minute
changesinalinearfashion.

Select“ Dosing Pump” if theoutput devicerequiresaconstant pul serateat
varyingwidths(on:off timeratio). Thepul sewidthvariesfromapproximately
100millisecondsfor 0% control output totheprogrammed pul sewidthvalue
(PWM) for 100% control output.

If thedevicebeing controlled requiresamilliampereinput anywherebetween
Oand20mA, select“mA Output”.

Thisscreenisonly seenif “ PulseFreq.” isselected asthecontrol device. Set
themaxi mum pul sefrequency for 100% control output. Maximum pul sefre-
guency from 10 pul se/minto 200 pulse/minisallowed.

3.4.4.3 Pulse Width Modulation - PWM

3.4.44 mA Out Setup

3.4.45 Flow Input
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Thisscreenisdisplayedwhen® Dosing Pump” issel ected astheoutput device.
Scroll to themaximum pulsewidth required for 100% control output. The
maxi mum pul sewi dth can beset from 10 secondsto 240 seconds.

Thisscreenisseenwhen®mA Output” isSNOT selected asthecontrol device.
Thisallowstheuser to configurethemilliampereoutput tomonitor either re-
sidual, actuator position(control output) or flow rate. A remotemonitoring
devicecanbeconnectedtothisoutputif desired.

Thisscreenappearsfor all control typesexcept Direct Residual.

Theuser musttell thecontroller therangeandtype(current or voltage) of input
comingfromtheflow meter. Therearefour choices: 4-20mA, 0-20mA, 1-
5volts,and0to 5volts.
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3.4.4.6 Flow Scaling

3.4.47 Spare Setup

Thisscreenappearsfor all control typesexcept Direct Residud . Theflowinput
signal canbescaledif theflow meterisnot properly sizedfor theapplication.
Thisselection, whichvariesfrom0.1t04.0, tellsthecontroller by how much
tomultiply theinput flow signal tocorrectly control for 0%to 100%flow.

Thisscreenappearsif thespareinputisactivatedintheextended optionsmenu
selection. Select whether thespareinputisusedfor flow or residual input.

If“Flow” isselected, thecontroller lookstothisinput for theflow signal. It
ignoresthenormal flowinput. If“ Residual” issel ected, thecontrollerlooksfor
theresidual signal at thisinput. Thenormal residual inputisignored.

Thespareinput shouldbeactivated only if ahardwaremalfunctionoccursat the
normal residual or flowinputs.

3.4.4.8 Digital In A and Digital In B
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Thedigita inputconfigurationselection(Digita InA and Digitd InB) dlowsthe
user toselect themeaning of thedigital input.

Digital inputscanbeusedtotemporarily setthecontroller tocertain operating
conditions. Themessagesand conditionsareexplained bel ow:

M ESSAGE CONDITION

DIGITAL |Manua put unit in manual mode

INPUT A |Shutdown shutdown unit

Output > 0%  |send actuator (control out) to 0%
Output > 100% |send actuator (control out) to 100%
Output > 2X  |send actuator to 2 x current output

Not Used ignore digital input A
DIGITAL |Select Job2 change unit setup to Job#2 and operate
INPUT B |[Not used ignore digital input B

Thecontroller staysintheselected statefor thedigital input aslong asitis
energized. When power isremovedfromtheinput, thecontroller returnstothe
stateitwasinprior totheinput being energized. If thecontrol typewasDirect
Residual or Compound L oop, thecontroller makesabumplesstransfer tothe
new actuator position. Whenusingdigita input B, thecontroller assumesthat
Job 1wasrunning andit returnsto Job 1.
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3.4.4.9 Sensitivity (actuator deadband)

3.4.5 Alarm Setup

Thesengtivity selectionalowstheoperator toset thesenstivity of thecontroller/
actuator combinationtosmall actuator positionerrors. Inautomaticcontrol, the
controller usesthecontrol typeal gorithmto determinewhat theactuator posi-
tionshouldbeand movestheactuator tothisposition. Thesengtivity selection
setstheamount of error that i stol erabl ebetweenthedesired actuator position
andtheactual positionasapercentageof thefull scaleactuator position.

For asmall sensitivity setting, theamount of tolerableerrorissmall andthe
controllerwill “work harder” tofindthedesired position. Insomesituations, this
may causetheactuator to oscillatearoundthedesired position. Constant os-
cillation of theactuator resultsinunnecessary wear and should beeliminated by
increasingthesensitivity setting. Someexperimentation may benecessary to
findthebest sensitivity settingfor aparticul ar install ation.

Leavethesengtivity at thedefault of 0.2%at initia startup. If excessiveactuator
oscillationisnoticed, increasethesensitivity settingaccordingly.

Theadarmlimitsaredefinedinthismainmenucategory. Certainseectionsdo
not appear for certain control types. When these limits are exceeded, the
display will flashthealarmmessages. TheAlarm Acknowledgekey (*) must
be pressed beforeaccessing any other keypadfunction.

3.45.1 HiResid Set and Lo Resid Set
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Thehighresidua alarm (Hi ResSet) andlowresidua alarm (L oResSet) setting
selectionsappear for al control typesexcept Proportional.

Thehighandlow alarm settingsarethethresholdsat whichthehighandlow
residual aarmstrigger. For highaarms,if theresidua isgreater thanthealarm
setting, theaarmconditionisentered. Forlow alarms, if theresidud islessthan
thealarm setting, thealarm conditionisentered.

Becausethealarmstrigger whentheresidual isgreater than or lessthanthe
alarm setting (and not whenthey are equal), the alarms can be disabled by
settingthehighsetting at themaxi mumresidual valueandthel ow setting at the
minimumres dua val ue. Thesettingsareenteredinresidua units(mg/l). Forthe
zerocenter rangetypethesettingsareenteredwith“a+" (Cl,) or“a-" (SQ,).

Thehighandlow darmsettingscanbesettoany va uewithinthefull scalerange.
Thehigh setting cannot beset | ower thanthel ow setting and thel ow setting
cannot beset higher thanthehigh setting.
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Thedefault settingfor highresidual alarm settingsisthemaximumallowable
setting. Thedefault settingforlow residual darmsettingsistheminimumallow-
ablesetting.

Thealarm settingsarereset totheir default val ueswhenever therangetypeor
rangefor that residual arechanged.

3.45.2 HiDev Set and Low Dev Set

3.453 Lo Flow Set

Thehighandlow deviationalarmsetting sel ectionsappear for Direct Residual
and Compound L oop control only.

Thehighandlow deviationalarmsettingsarethepointsat whichthehighand
low deviationaarmstrigger. For highaarms, if thedeviationisgreater thanthe
alarmsetting, theaarmconditionisentered. Forlow alarms, if thedeviationis
lessthanthea arm setting, thealarm conditionisentered.

Becausethealarmstrigger whenthedeviationisgreater thanor lessthanthe
alarm setting (and not whenthey are equal), the alarms can be disabled by
ettingthehigh setting at themaxi mumva ueandthel ow setting at theminimum
value. Thesettingsareenteredinpercent.

Thehighdeviationsetting canbeset from+1to+100%of thesetpoint. Thelow
deviation settingscan beset from-1to-100% of thesetpoint.

Thedefault settingfor highdeviationa armsettingis+100%. Thedefault setting
forlow alarmsettingis-100%.

Thelowflow a arm setting sl ectionsappear for theControl TypeProportional,
Dual Signal Feedforward, or Compound L oop control only.

Thelow flow alarm setting setsthe percent of full scaleflow at whichthe
controller recognizesal ow flow aarmcondition. Theflow ratemust belessthan
thelow flow aarmsettingfor thel ow flow alarmconditiontobeactivated. This
allowstheuser todisablethelow flow alarm by settingittoO.

Thesettingisenteredinpercent and canrangefrom0to 100% of flow. The
defaultlow flow alarm settingis0% (disabled).

3.4.5.4 HiCntl Set and Low Cntl Set
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Thehighandlow control output alarm setting, usedinall control types, setsthe
percent of full scalecontrol output at whichthecontroller will enter thehighor
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3.455 Deadband

3.4.6 Relay Setup

3.4.6.1 Relay Set
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low control output alarmcondition. Thecontrol output valuemust begreater
thanthehigh control output al arm setting andlessthanthel ow control output
alarmsettingfor thealarm conditiontobeactivated. Thisallowstheuser to
disablethehigh control output alarm by settingit to 100 or disablethelow
control output alarmby settingittoO.

Thehighorlow control output al arm setting can beset from0to 100%. The
default settingis100% (disabled) for thehigha armand 0% (disabled) for the
lowalarm.

Theaarmdeadbandisusedwithall thealarm settingsfoundinthesetupalarm
menu and appearsfor all control types. Thea arm deadband allowsfor the
programmingof hysteresisfor thealarmsettings. Onceinthea armcondition,
thea armingvariablemust returntothea arm setting, plusor minusthealarm
deadband percent, to comeout of thealarm condition.

Theaarmdeadband canbeset from0to 20%. Thedefault setting of thealarm
deadbandis5%.

Therearefour relaysavailablefor the operator to configure to respond to
selectedalarmsor statusconditions. They arecaledrelay A, B, E,andF. Each
relay canbeusedineither anormally openor normally closed configuration.
Therelayscanbeconfiguredtorepresentanumber of differentalarmandstatus
conditions.

Therelay setup section (Relay A Set, Relay B Set, Relay E Set,andRelay F
Set) allowstheuser to select thealarmor statusconditiontowhichtherelay
shouldrespond. Theselectionsareasfollows:

HiRes - highresdua aarmcondition

LoRes - lowresdua darmcondition
Hi/LoRes - highorlowresidua aarmcondition
HiDev - highdeviaionadarmcondition
LoDev - lowdeviationalarmcondition
Hi/LoDev - highorlowdeviationalarmcondition
LoFlow - lowflowaarmcondition
HiCntlOut - highcontrol outputalarmcondition
LoCntlOut - lowcontrol outputalarmcondition
Lossof Res - lossof resdua alarmcondition
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3.4.6.2 Relay Op

3.4.6.3 Relay Dly

3.4.7 Calibration
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Lossof Flow - Lossofflowaarmcondition
Dissngaged - actuator disengaged statuscondition
Manud - unitputinmanua mode

Shutdown - unithasbeenputinshutdownmode
Power On - indicatesunitispowered

Not Used - relayisnotused

Thedefaultrelay statusis® Disengaged”.

Therelay operationsel ectional lowstheuser totell thecontroller howtherelay
shouldrespond onactivation of thesel ected alarm statuscondition.

If Norm. Open isselected, therel ay energizeswhenthesetup conditionbe-
comesactive. This,ineffect, closesthenormally open contactsand opensthe
normally closed contactsof therel ay.

If Fail-safeisselected, therelay de-energizeswhen the setup conditionis
active, andenergizeswhentheconditiongoesaway. Inthiscase, thenormally-
closed contactsof therel ay open (relay energized) whentherel ay setup con-
ditionisNOT active, and close (relay de-energized) when therelay setup
condition becomes active. In case of apower loss or controller reset, the
normally-closed contactsclose.

Thedarmdeviceisusudly wiredtothenormally-closedtermind whenfail-safe
operationisdesired.

Therelay delay timescreen(Relay A Dly, Relay B Dly, Relay EDly,andRelay
FDly) allowstheuser toprogramadel ay timefor therelay. Whenthealarm
or statuscondition selectedfor therel ay becomesactive, thedelay timebegins
tocountdownandtheconditioniscontinualy checked. If theconditionremains
whenthede ay timeexpires, therelay activates. If thecondition stopsand then
reappearsbeforethedel ay timeexpires, thede ay timeresetsand countsdown

agan.

Therelay delay isadjustablefrom 1to 120 seconds. Thedefaultis5 seconds.

Thecontrollerinputsand outputsarefactory calibrated, but duetodifferences
insystemconfigurations, calibrationof theinputsmay berequiredon-site. This
mainmenuselectionallowsyoutocalibratefor thedifferentinput and output
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devices. Theselectionsthat appear depend onthecontrol typeand control
devicesdlectedearlier.

3.4.7.1 mA Output Calibration
TocalibratethemA output, first sel ect thegeneral rangeof theoutput device
inthe*mA Out Range” section. Connect theoutput devicetothemA output
terminals, makingsurethepolarity iscorrect.

Thefirstcalibrationmessageis:

mA Out @ 0%
1050 Digit

PressEnter. Thedisplay shows:

mA Out @ 0%
>1050 Digit

Thedefault output for 0%isoutputted at themA terminals.

If theoutput valueisnot correct, usetheup or downarrow keystoadjust the
output until theoutput devicereads0%. PresstheEnter key whenthisiscorrect.

PresstheDown key to show:

mA Out @ 100%
3550 Digit

PressEnter. Thedisplay shows:

mA Out @ 100%
>3550 Digit

Thedefault 100% output val ueisoutputted at themA terminals. I f theoutput
valueneedsadjustment, usetheUp Arrow and DownArrow keystoadjustthe
output until the devicereads 100%. Pressthe Enter key whentheoutputis
correct.

3.4.7.2 Input Calibration - Residual and Flow

Firstapply the0%input signd totherespectiveinput. Dependingonthecontrol
type, thedisplay showseither:
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Resid @ 0%
or
Flow @ 0%

If calibrationisrequired presstheEnter key. A * >* symbol showsonthesecond
line. Thedisplay shows:

Resid @ 0%
>Apply/Enter
or
Flow @ 0%
>Apply/Enter

TheMicro/2000and Deox/2000 Anayzershavediagnosticfeaturesthat alow
the user to output 4, 12, and 20 mA onthe4to 20 mA outputs. If thisisnot
available, useasignal generator.

Apply the0%4.0mA signal totheinput andwait oneminutefor thesignal to
stabilize. PresstheEnter key. Thecontroller recordsthisasthezeroinput level.

Pressthedownarrow key. Apply the100%input signal. Dependingonwhich
inputyouarecdibrating, thedisplay shows:

Resid @ 100%
or
Flow @ 100%

If calibrationisrequired, presstheEnter key. A “>* symbol isshownonthe
second messagelinetothel eft of themessage. Thedisplay shows:

Resid @ 100%
>Apply/Enter
or
Flow @ 100%
>Apply/Enter

Apply the100%20.0mA input signal andwait oneminutefor ittostabilize.
PresstheEnter key. Thisva ueisrecorded asthemaximuminput level.

3.4.7.3 Actuator Calibration
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Theactuator calibration selectionallowstheuser tocalibratethecontrol ler to
theactuator. Duringthiscalibration procedure, thecontroller recordstwoor
threeinput valuescoming fromtheactuator feedback potentiometer. These
pointsareused to determinethecorrect actuator position.

51



PCU

IM 40.200CA UA (A/1-01)

Theactuator can becalibrated at 0% and 100% (two-point calibration) or at
10% and 90% (three-point calibrationwith 50% asthethird point). For gas
feedequipment, the10%/90%cdlibrationi sthepreferred technique. For pumps,
usethe0%/100%calibration.

Scroll downtheCalibrationmainmenuuntil thedisplay shows:

Actuator Cal
0% and 100%
or
Actuator Cal
10% and 90%

If thedesiredtypeof calibrationisnot displayed, presstheEnter key anduse
theup or downarrow keysto show theother calibrationtype.

« 10% and 90% Calibration.

After sel ectingthe10% and 90% calibration, pressthedownarrow key.
Thedisplay shows:

Actuator Cal
PressEnter

After pressingtheEnter key thedisplay shows:

Actuator Cal
>Please Wait

Theremaining processtakesabout oneminutebeforetheuserisaskedto
doanythingfurther. Whilethismessagei sshowing, thecontrollerincreases
theactuator positionuntil it tripstheupper limit switch of theactuator and
recordsthefeedback potentiometer input valueat thispoint. It thende-
creasestheactuator positionuntil ittripsthelower limit switchandrecords
thefeedback potentiometer val ueat that extrememinimumactuator posi-
tion. Thesetworecorded val uesindi catetheextremesof motionfor the
present actuator setup. Thecontroller thenrunstheactuator tothemidpoint
betweenthesetwoextremeva uesand displays:

Act @50% OK?
>Adjst/Enter

Theoperator should now adjust themechanical linkageof theactuator so
that itsoutputisat about the50%level or usetheup or downarrow keys
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toadjust theactuator tothe50% output val ue. Whenthisisdone, pressthe
Enterkey.

For gasfeedersthe50%level canbedetermined by viewingtherotameter
of thegasfeeder. For pumpsthe50% level can beviewed onthepump
itself. Thisadjustment action centerstherangeof motion betweenthetwo
extremes. This50% valueisstoredinthe controller andisused inthe
actuator positioncal cul ation. OncetheEnter key ispressed, thedisplay
shows

Act @ 10%
>Adjs/Enter

Use the up and down arrow keysto run the actuator until the delivery
systemoutputs10%. Pressthe Enter key.

Thecontroller recordstheinput fromthefeedback potentiometer. The
display now shows:

Act @ 90%
>Adjs/Enter

Repeat theabove proceduretoruntheactuator until thedelivery system
outputs90%. Pressthe Enter key.

Atthispointthecontroller ca cul atestoseeif thecdibrationislegitimateby
verifyingthat, for theval uesinputted, theactuator isableto cover thefull
rangeof motionfrom0%to 100%. If thisisnot thecase, thedisplay will
show>Check Act.!.

Thismessageisonly awarning. Operationcancontinuewiththecaibration
valuesentered, but thewarningmessageflashesevery fivesecondsinthe
maindisplay.

If thecalibrationisgood (the0%or 100% positionsarenot beyondthelimit
switches), thedisplay shows>Calib. OK!. PressEnter toexit thissection.
Thedisplay againshowsActuator Cal.

0% and 100%

After sel ectingthe0% and 100% calibration, pressthedownarrow key.
Thedisplay shows:

FBK @ 0%
0.0%
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3.4.8

Diagnostics
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The 0.0% display will vary between 0% and 100% depending on the
positionof theactuator.

PresstheEnter key. Thedisplay shows:

FBK @ 0%
>Adjs/Enter

Usetheupanddownarrow keystoruntheactuator tothe0%level. Press
theEnter key. Thecontroller recordstheinput fromthefeedback poten-
tiometer. Thedisplay now shows:

FBK @ 0%
0.0%

Pressthedownarrow key. Thedisplay shows:

FBK @ 100%
0.0%

PresstheEnter key. Thedisplay shows:

FBK @ 100%
>Adjs/Enter

Usetheup and down arrow keysto run the actuator to the 100% level,
wheretheddlivery syslemoutputs100%. PresstheEnter key. Thecontrol-
ler recordstheinput fromthefeedback potentiometer andthedisplay now
shows

FBK @ 100%
100.0%

Thecontroller must beinthemanual modeandthemotor engagedtorun
theactuator calibration. Themanua modeisenteredfromtheControl Stat
optionintheRoot Display.

In case of amalfunction, thismain menu category runscertain diagnostics
routines to help the user pinpoint the problem area. If the problem is not
detected here, check Section4 - Service, or call thefactory.
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3.4.8.1 Display Test

3.4.8.2 Keypad Test

3.4.8.3 Relay Test

3.4.8.4 Show Dig A
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Thissel ectionexercisesthedisplay by showingthenumbersOthrough9onthe
display at onesecondinterval sand showingeach annunciator individualy.
Whenthesequenceisover, thefull display shows. PresstheEnter key tobegin
thetest. Pressit againtoendthetest.

Thisselectionallowstheuser toverify that eachkey isbeingrecognized by the
controller. PressEnter tobeginthetest. Thedi splay showsthefollowingmes-
sagesinsequence:

Press Star
Press Dot
PressUp
PressDown
Press“F”
Press“E”

Aseachkey isrecognized, thenext messageisdisplayed. After thelast stepis
compl eted, thedisplay shows:

Keypad Test
PressEnter

Thisselectionexerciseseachrelay. A continuity meter may beusedtoensure
that therelay contactsareclosingproperly. PresstheEnter key tobeginthetest.
Each relay turnson and off asthe down arrow key ispressed. Thedisplay
showswhichrelay isbeingactivated, whenitisOn, andwhenitisOff:

Relay A On Relay E On
Relay A Off Relay E Off
Relay B On Relay F On
Relay B Off Relay F Off

PresstheEnter key whenthistestiscompl ete.

Thisselectiondisplaysthestatusof digital input A. Thedisplay showseither
Energized or De-ener gized.
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3.4.85 Show Dig B

3.4.8.6 Show Resid

3.48.7 Show Flow

3.4.8.8 Show Spare

3.4.8.9 Show Act Fbk

3.4.8.10 Next Sample

3.4.8.11 Software Iss
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Thestatusof digital input B isdisplayed here, smilartodigital input A above.

Theresidual input selectiondisplaysthe A/D (ana ogue/digital) input count
valuefor the signal inputted at the residual input. Seethe chart below for
approximatecountsthat should bedisplayedfor differentinput signal val ues.

mA Input A/D Count
0 mA 530
4 mA 1396
20 mA 4860

Thisdisplay showsthe A/D count for theflow input signal. See paragraph
3.4.8.6, Show Resid.

Thespareinputisactivatedintheextended optionssel ectionof theGL OBAL
SETUPmenu. Seeparagraph 3.4.8.6, Show Resid.

Thisdisplay showstheA/D count at theactuator feedback potentiometer input.
Seeparagraph 3.4.8.6, Show Resid.

Thisdisplayisfor Direct Residual and Compound L oop control typesonly.

TheNext Sampleisthetimeremaining until thenext correctionin actuator
positionduetointegral lagtimecontrol.

Seeparagraph 3.9, Theory of Operation, for further information on Res dual
Control andLag Time.

Thisscreendisplaysthecurrentissuenumber for thesoftwarebeing used.
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3.4.8.12 Reset

Torestarttheprogramwithout changingany RAM informationgotothisscreen
andpresstheEnter key.“NO” isdisplayed onthesecond messageline. Use
thedown arrow key to scroll to“YES’. Pressthe Enter key. The program
restartsandtheroot menu screenisdisplayed.

Tosetdefaults, holdthe Star key whilecycling power. Thedisplay shows* **
I nit*** whilethedefaultsarere-entered. Thisdoesnot erasethesetupsstored
inthe Save Job section.

35 Alarm And Status Conditions

Twotypesof conditionsthat affect controller operationaretheal armandstatus
conditions. Alarmconditionsaredefined asprocess-rel ated; statusconditions
arecontroller-related. Alarmand statusmessagesaredisplayedinall upper-
caseletters.

ALARMS STATUS

HI RESIDUAL DISENGAGED
LORESIDUAL MANUAL

HI DEVIATION

LODEVIATION

HI FLOW

LOFLOW

HICNTL OUT

LOCNTL OUT

LOSSOFFLOW

LOSSOFRESIDUAL

351 Alarm Conditions
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Whenanalarm conditionoccurs, thea phanumericsflashthealarmmessage
repeatedly and any associ ated relay isenergized. Theother displaysbesidethe
alphanumericsareblankedand all keysexcepttheALARM ACKNOWL -
EDGE key are disabled. When the ALARM ACKNOWLEDGE key is
pressed, theassociatedrelay isturned off andal of thedisplaysreturntowhat
they displayed prior tothealarm. Theuser isnow ableto changethesystem
parameterstocorrectfortheaarmcondition. Thea armmessageisperiodicaly
flashed (onceevery fiveseconds) andall of theother displaysareblanked out
toindicatethat theconditionisstill present.
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Theflashtimingisreset eachtimeakey ispressed sothat thealarm message
flashingdoesnot prevent theuser fromusingthekeypad. Theflashingcontinues
until thealarmconditionnolonger exists.

Theflashingof previoudy acknowledged aarm conditionsisdisabledwhen-
ever thecalibrationmenuisentered.

If thealarm conditiondisappearsbeforeitisacknowledged, thealarmmessage
isremovedfromthea phanumericsandthecontroller returnstonormal opera-
tion.

If theoperator wantstheal armrelay toremainenergized until thealarmcon-
ditionnolonger exists(asopposedto beingturned off by theALARM AC-
KNOWLEDGEKey), thiscanbedoneby settingthenumber intheextended
options.

Certainalarmsaredisabled under certain conditions. Theseconditionsare
outlinedbe ow:

ALARM DISABLE WHEN:

high residual alarm control type = proportional
loss of residual alarm is active

low residual dlarm control type = proportional
loss of residual alarm is active

high deviation alarm control type = proportional

control type = dual signal feedforward
loss of resdual alarm is active

low deviation alarm control type = proportional

control type = dual signal feedforward
loss of residual alarm is active

low flow alarm loss of flow alarm is active
loss of flow alarm control type = direct residual
loss of residual alarm control type = proportional

Twoof thealarmscausethecontroller toe ther runtheactuator to0%or default
toanother control type. Thesedefault actionsareoutlined bel ow.

e |ossof flowalarm

*  Proportional —When theflow islost, the controller runsthe actuator
positionto 0%. Whentheflow returns, the controller revertsto propor-
tional control and positionsthe actuator per theflow and the dosage.
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*

Dua Signal Feedforward—Whentheflow islost, the controller runs
the actuator position to 0%. When the flow returns, the controller
revertsto dual signal feedforward control and positionsthe actuator
per theflow, theresidual, and the dosage.

Direct Residual Control — Thereisno flow signal for direct residual
control. Thelossof flow darmisdisabledinthiscase.

Compound Loop—Whentheflow islost, the controller runsthe ac-
tuator position to 0%. When theflow returns, the controller revertsto
compound loop control and returnsthe actuator to the positionit oc-
cupied prior tothelossof flow.

e |ossof residual alarm

*

Proportiona —Thereisno residua signd for proportiona control so
thelossof resdual darmisdisabledinthiscase.

Dua Signa Feedforward—Whentheresidud islost, the controller
defaultsto proportiona control. In order to makeasmooth transition,
the controller cal culatesthe val ue of dosage needed to maintainthe
actuator at its present position and changesthe dosageto that value.
When the residual returns, the controller reverts to dual signal
feedforward control and returnsthedosagetoitsoriginal value.

Direct Residual Control —When theresidual islost, the controller
runsthe actuator positionto 0%. Whentheresidua returns, the con-
troller revertstodirect residua control and returnsthe actuator to the
positionit wasat, prior to thelossof residual.

Compound Loop—Whentheresidual islost, the controller defaults
to proportional control. In order to make asmooth transition the con-
troller cal culatesthe val ue of dosage needed to maintain the actuator
at itspresent position and changesthe dosageto that value. Whenthe
residua returns, the controller revertsto compound loop control. In
order to makeasmooth transition the controller calculatesthevalue
of integral sum needed to maintain the actuator at itspresent position
and changestheintegral sumtothat value.

Seeparagraph 3.4.6, Relays, for detailedinformationonconfiguringtherelays.
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352 Status Conditions

Whenastatusconditionoccurs, thea phanumericsimmediatel y flashthestatus
messageand any associated rel aysareenergized. All thedisplaysexceptthe
alphanumerics, areblanked. Thestatusmessageisperiodically flashedonce
every fivesecondsuntil theconditionischanged. Therelay turned onby the
statuscondition, remai nsenergized until thestatusconditionnolonger exists.

Theflashtimingisreset eachtimeakey ispressed, sothat thealarm message
flashingdoesnot prevent theuser fromusingthekeypad. Theflashingcontinues
until thestatusconditiondisappears.

Thedisengaged statusmessageindi catesthat theactuator motor ismanually
disengagedfromtherack. It remainsactiveuntil themotor isre-engaged.

Themanual statusannunciator indicatesthat thecontroller isinmanua control
(asopposedtobeinginautomatic). Therearesevera wayswhichthecontroller
canbeplacedinmanual. Theprimary way istose ectthisinthe” control stat”
sectionof theroot menu. A secondway istoenergizedigital input A whenits
configurationissettoM anual. Thecontroller alsogoesintomanual, if digital
input A isenergizedandthedigital input configurationissettoOutput >0(run
the actuator to 0), Output > 100 (run the actuator to 100) or Output > 2x
(doubletheactuator position). Ineither of thedigital input casesthecontrol ler
remainsin manual aslong astheinput isenergized, and thenreturnstoits
previousstatewhen power isremoved fromtheinpuit.

Seeparagraph 3.4.6, Relays, for detailedinformationonconfiguringtherelays.

3.6 Automatic Feedback Control Tuning
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Whenusingeither of thefeedback control types(direct residual or compound
loop), twosetsof parametersmust beadj ustedfor optimumcontrol. Theseare
thegainsandthelagtimes.

Theproportional andintegral gainsallow theoperator toadjust theamount of
proportional andintegral control action. Theproportional control actionpro-
videsimmediatecorrectiveactionfor deviationfromsetpointerrors. Theinte-
gra control actionmakesacorrectiveactiononceevery lagtime. Thetwotypes
of control actionwork together to control theactuator position.

Duringinitial startup, leavethegain settingsat their default settingsof 50%.

Oncethesystemisupandrunning, check theperformanceof thecontrollerand
adjustthegainsasnecessary.
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Increasingthegainswill allowthecontrollertorespondfaster tolargedeviation
errors, but will alsoincreasethechanceof oscillationsaround thesetpoint.
Likewise, decreasingthegainswill slow downresponse, but will makethe
controller morestable.

Theother set of parametersthat needtobeadjusted arethelagtimes. Thelag
timesettingsof thecontroller determinehow oftenanintegral control actionis
initiated. For compoundloop control, fixed andtotal lagtimeselectionsare
provided. Thefixedlagtimeshould besettothetimeit takesfor aresidual
changeat thesampl epointtobeseenat theanayzer. Thetotal lagtimeshould
be set to thetimeit takesfor achangein actuator positionto be seen at the
analyzer at currentflow rate.

For directresidual control, only thefixedlagtimesealectionisused. Inthiscase
thefixedlag shouldbeset tothetimeit takesfor achangeinactuator position
tobeseenattheanalyzer. Becausetheflowinadirectresidua systemisclose
toconstant, thelagtimeof thesystemisfairly stable.

NOTE: If thesystem lag time exceedsthelag time setting of the con-
troller,then several integral control actionswill occur prior totheinitial
change being sensed at the analyzer. I n this case the control system
may oscillatewith long slow cycles.

3.7 Controller Features

3.7.1 Relays

3.7.2 Digital Input
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Fourrelaysareprovidedfor thecustomer at theterminal board. Eachrelay can
beusedineither anormally openor normally closed configuration. Therelays
areconfiguredthroughthecontroller softwaretorepresentanumber of differ-
ent alarm and status conditions. See paragraph 3.4.6, Relays, for detailed
informationonconfiguringtherelays.

Connectionsfortwodigital inputs(Digital InA and Digital InB) areprovided
at terminal s#25, 26 and #3, 4, respectively. Thesedigital inputscanbere-
motely energizedtotrigger severa different controller conditions. Seepara-
graph3.4.4.8, Input/Output - Digital InA and Digital InB, for detailedinfor-
mationonconfiguringthedigita input.

Thedigital inputsarefactory configuredfor 115Vacor 230V ac, depending

onwhichvoltagethepower supply wasconfigured. Theseinputscanbecon-
figuredfor 24, 115, or 230 voltsac or dc.
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3.7.3 mA Output

A milliampereoutput signal isprovidedto enabletheuser tointerfacetoany
monitoringor control devicethat requiresamA inputsigna. Theuser canoutput
actuator position (control out), flowrate, or residual . Seeparagraph 3.4.4.1,
I nput/Output - Control (Cntl.) Device, and paragraph 3.4.4.4, Input/Output -
mA Out Setup, for moreinformation.

3.7.4 Serial Communications

ThecontrollerisequippedwithR$485 serial communications. RS485 canbe
usedtolink upto 32 controllerstoasi nglecomputer. A remotecomputer can
read andwritemost of thecontroller parameters. Communicationisoverseen
usingaversionof USF/W& T communicationprotocol .

Refertoparagraph 3.10, R$485 I nterface Operation, for detail sand operation
ontheSerial Interface.

3.8  Actuator Operation
3.8.1 Positioning the Actuator

Theactuator canbepositionedthreedifferentways. Themosttypical wayis
toput thecontroller intoautomaticcontrol andalow thecontroller toautomati-
cally positiontheactuator per thesel ected control type.

A secondway theactuator canbepositionedis, by usingthe* e ectricmanual”

featureof thecontroller. Whenthecontrollerisinmanual, theuser canchange
theactuator positiondirectly fromthekeypad. Todothis, first movethedisplay
totheact position selectionandverify that thecontrollerisinmanual (hand
symbol ondisplay). PresstheEnter key and confirmthat thedi splay showsa
>signtotheleft of thenumber. Oncethe> signisdisplayed, usetheUpkey
toincrement theactuator positionor theDown key to decrement theactuator
position. Whendonemovingtheactuator, presstheENTER key toturnoff the
>ggn.

Thethirdway tomovetheactuator positionisto disengagetheactuator motor
andmanually positiontheactuator.

3.9 Theory Of Operation
Thecontroller and el ectricactuator unitstogether providefor automaticpro-

cesscontrol of chemical feed equipment. Thecontroller usesamicroprocessor
toprocesssignal ssuppliedtoitsinputs, and movestheactuator toitsproper
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positionwithregardtotheinput signal sand user entered system parameters.
Thecontroller canbesoftwareconfiguredto performfour different typesof
control.

Proportional Control positionsthe actuator proportionally to theinput
sgna. A singleinput signal issupplied tothe controller and the actuator is
positioned indirect proportionto theinput signd. Theactuator positionis
afunction of theinput signal and thisrelationshipiswritten:

actuator position (input signa x dosage)/(Ks)

whereactuator position percent of full scal eactuator position

inputsgnd = percentof full scaleinputsignal
dosage = percent
Ks = 100%(scaingfactor)

For example, if theinput signal is50 percent of itsfull scalevalueandthe
dosageisset to 50 percent, theactuator positionis25 percent of thefull
scaleactuator position. If thedosageisthen adjusted to 200 percent, the
controller movestheactuator positionto 100 percent.

Flow proportional water treatment isatypical applicationof proportional
control. Inthiscase, thedosageisdefined astherateat whichachemical
suchaschlorineisappliedtoaflow of water. 100% dosageisachieved
whenthemaximumactuator positionisobtained at themaximumwater
flow. If, for example, a4001bs/day gasfeeder isusedwithasystemthat
hasbeen designedfor amaximumflow of 10 milliongallonsof water per
day (mgd), 100%dosagewill resultintheapplication of 4001 bsof gasper
10milliongallonsof water (401bsper milliongallonsof water). If theflow
decreased to 5 mgd, thentheflow proportional systemwill reducethe
actuator positionto50% andwill feed 2001 bsof chlorineper day, butthe
concentrationof chlorineremainsat 401bsper milliongallons.

Sincetheresidual isgoverned by thedemand of thewater, 100% dosage
may not be the correct dosage to obtain the desired residual. For this
reason, thecontroller isdesignedto providefor awiderangeof dosage
adjustment from5t0 500%.

With Dual Signal Feedforward Control, aflow signal and achlorine
residual signal aresupplied to the controller and the actuator ispositioned
indirect proportion to the product of thesignas. Theactuator positionis
afunction of theinput signalsand thisrelationshipiswritten:

actuatorposition = {(flowxresdua)xdosage}/(Ks)
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whereactuator position percent of full scal eactuator position

flov = percentoffull scaeflowsigna
resdud = percentoffull scaleresidua signa
dosage = percent
Ks = 10,000% (scalingfactor)

Forexample, if theflow signal isat 50 percent, theresidual signal isat 50
percent and the dosageisset to 100 percent, theactuator positionis25
percent of thefull scaleactuator position. If thedosageisthenadjustedto
200 percent, thecontroller movestheactuator positionto 50 percent.

Thetypical applicationof dual signal feedforward control isfeedforward
sulfonator control.

If thecontrollerisset upfor dua signal feedforward control andtheresidual
signal islogt, thecontroller defaultsinto proportional control.

TheUSHWA& T Controller usesadiscontinuouscontrol agorithmwhichis
compatiblewiththe” deadtime’ or“lagtime’ associatedwithwater treat-
ment.

Theresidual analyzer sendsafeedback signal tothecontroller. Thissignal
representsthesampl edresidual, resultingfromthecontroller output, one
lagtimeago. Theintegral control component recognizesthedifference,
betweentheactual reading andthedesi red reading, and makestheadjust-
mentonceeverylagtime(integral gain* error). Thecontroller outputisthen
automatically discontinued sinceit hasnoimmediately observableeffect.
The proportional control component, however, samplesthe feedback
continuoudy andtakesproportional correctiveactioncontinuoudy. A large
proportional gain,inasystemwithalonglagtimewill, createoscillation.
Similarly, thesameeffect occursif thelagtimeissettooshort, which causes
thecontroller tomakechangesbeforetheeffectsof thepreviouschange
reachestheanayzer.

Theproportional component doeshaveapositiveeffect, onperformance,
whenit predictstheintegral actionandspeedsthecontroller’ sresponse. |f
theincoming reading remainsthesame, theproportional contributionis
reducedtozero. Inthisway, theintegral componentissimilartoanoffset
biasfromwhichaproportional control canwork.

With Direct Residual Control, asetpoint isentered into the controller

and the controller uses both proportiona and integral feedback control
techniquesto adjust the actuator per thesingleresidua input.
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Residual feedback control worksasfollows: Thecontroller comparesthe
user entered setpoint to theinput residual signal and generatesanerror
value. Theerror valueismultiplied by theproportional gain. Onceperlag
timetheerror valueisalso multiplied by theintegral gain. The present
proportional error termandthelast updateof theintegral errortermare
summedtogeneratethetotal error, andtheactuator ispositionedaccording
tothiserror.

Proportional andintegral gainsareadjustablefrom0t0100%. Theper-
centageindicatestheamount of correctiontobeperformed. For example,
if thegainissetto 50% andthedeviationis50%, thecontroller will make
a25% changeinactuator position.

Directresidua control istypically usedwhenfeedback control isdesired,
but aflow signal isunavailableor unnecessary (constant flow).

With Compound L oop Control, asetpoint isentered into the controller
and the controller uses both proportiona and integral feedback control
techniquesto adjust the actuator per thesingleresidual input. Theflow
input signal ismultiplied by the error and is used to scal e the actuator
positiontoflow.

Thecontroller comparesthe user entered setpoint to theinput residual
signal andgeneratesanerror value. Theerror valueismultiplied by the
proportiona gain. Onceper lagtimetheerror valueisal somultiplied by the
integral gain. Thepresent proportional error termandthelast updateof the
integral error termaresummedto generatethetotal error. Thetotal error
ismultiplied by theflow signal andtheactuator ispositioned accordingto
thiserror.

Proportional andintegral gainsareadjustablefrom0to100%. Theper-
centageindicatestheamount of correctiontobeperformed, scaled by the
flowsignal. Forexample, if thegainisset to 50%, thedeviationis50%and
theflow rateis100%, thecontroller will makea25% changein actuator
position. For thesameconditions, but aflow rateof only 50%, thechange
inactuator positionwouldbe12.5%.

Thiscontrol typeistypically usedwhenclosedloopcontrol isdesiredand
aflowsigna isavailable.

If thecontrollerisset upfor compoundloop control andtheresidud signal
islost, thecontroller defaultsinto proportional control.

Bumpl esstransfer assuresthat theactuator doesnot moveunder transition
conditions. Certain control parametersarerecal culated to prevent the
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undesiredmovement. Theconditionsforwhichbumplesstransfer occur are
listedbelow:

a

b.

j.

Changefrom any other control typeto direct residual control.
Changefrom any other control typeto compound loop control.

Trangtion from motor disengaged to autometic control (if control type
isdirect residual or compound loop).

Transition from manual to automatic control (if control typeisdirect
residua or compound loop).

Trangtion from standby to automatic control (if control typeisdirect
residua or compound loop).

Transition from flow proportional to compound loop control when
flow proportional wasentered because of lossof residua (default).

Changeintheproportional or integra gains.
Transition of digital input from energized to de-energized, if digital
input configuration isset to run actuator (0, 100 or double) and con-

trol typeisset todirect residual or compound loop.

Transition from compound loop or dual signal feedforward to flow
proportional because of lossof residual.

Microprocessor reset or power off/on condition.

Theintegrator for direct res dua and compoundloopcontrol islimited. For
5%flowandanintegra gainsettingof 100%, theactuator will make100%
actuator position.

3.10 RS485 Interface Operation

3.10.1  Description of the Rs485 Bus Interface of the Pcu

IM 40.200CA UA (A/1-01)

Theserial R$485 businterfaceof thePCU isdesigned asasymmetrical two-
wirebuslinetoEIA R$485 (DIN 66259 Teil 4bzw. 1SO 8482), that enables
datatransfer at 19,200 baud, for up to 3937 ft. (1200 m).

TheR3485bushasthefollowing characteristics.
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3.10.1.1 Cable

» Datatransfer inbothdirections
*  Twinwireconnection (half duplex)
* Busstructure (addressableinterface, up to 32 bususers)

Theinterfaceworkswithdifferentia voltagesignas, ensuringhighinterference
susceptibility.

Thebussystem consi stsof amaximumof 32 passiveand oneactiveuser. Only
theactiveuser (computer system) isentitledtostart communication. ThePCU
isalwaysapassivemember of thebus.

A twisted-shielded 2-wirecableshould beused. Itisrecommended that the
cableshieldbegrounded at the PCU end only.

Thecableshould haveasurgeimpedanceof between 100and 130ohmsand
a capacitance of less than 60 pF/m. The conductor size should be AWG
(-22m2) minimum.

3.10.1.2 Interface Connection

TheRS$485signal busisconnectedtothePCU atterminals13(B) and14(A)
of terminal printedcircuit board (seeDwg. 40.200.130.020, 40.200.130.030)
inSection2- Installationfor detail sontheseconnections. Thecablemust be
terminated at eachendwithal50ohmresistor. Inaddition, itisrecommended
that a390 ohmresi stor beconnected from B toaplus5V source, anda390
ohmresistor beconnectedfromA toaOV source. Thiswill establishastandby
potentia onthebuswhennocommunicationistaking place. ThePCU cannot
beused asasourceof thispotential . Specificationfor theresi storsand standby
potential power supply isshowninDwg. 40.200.170.020.

3.10.2 RS485 Bus Specification

IM 40.200CA UA (A/1-01)

SynchronizationMode: Asynchronous

TransmissonRate: 19,200Baud
DataFormat:
Start Bit: 1Bit
DataBit: 8Bit
Parity Bit: Even
StopBit: 1Bit
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Signd Polarity: Differentid VVoltage
Logica 1: A-B>0.2V
Logical 0: A-B<-0.2V
Handshake: None; fixed communi cation bl ocksareused.

TransmissonCode: ASCI| standard

3.10.3 Transmission Protocol

Communicationisdonewithspecial blocksof informationbei ngsentfromthe
master and returned by the appropriate slave. Theseblockscontainall the
appropriatebitstoverify dataisvalid, toidentify whichslaveisbeingpolled,
and to identify which variableisbeing read or written to. These blocks of
informationwill bereferredtoasframes.

Therearetwo kindsof communication framessent by themaster (e.g., PC
computer) totheslave(passiveuser, i.e., PCU):

* Request Frame Themaster requestsinformation from adaveabout a
specificvariable.

* Set Frame: Themaster seeksto changeavariableonadave.
Therearethreekindsof responseframes sent by adaveto the master:

* Answer Frame: Providestheinformation sought by the master inre-
sponseto aRequest Frame.

* PositiveConfirmation Frame: Confirmsthat avalid Set Framewas
received by thedave.

* NegativeConfirmation Frame: Confirmsthat aninvalid Request Frame
or Set Framewasreceived.

3.10.3.1 Description of the Bytes of the Frames
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* Synchronization bytes(SY N) —Thesynchronization bytesare used to
synchronizethe communication devices. Thevaueof SYN is00h.

* Start byte(SB) —Marksthe beginning of theframe. Itsvalue depends
onthetypeof frame, asfollows:

Reguest Frame: 10h
Set Frame: 68h
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Answer Frame: 68h
PodgtiveConfirmation:  Azh
NegativeConfirmation: DCh

Slave Address(SA) —Each daveon the busisgiven aunique address,
from 0to 31 Dec. The PCU slave addressis set by going to the GL O-
BAL SETUP menu and scrolling down to Comm Address.

Destination Address(ZA) — Thedestination address determineswhich
variableof the PCU isbeing read or written to. All destination addresses
areprovided in paragraph 3.10.5, Transmission Variables/Address Ref-
erencelLigt.

Check Byte (K B) — The check byte hasthree purposes:

*  To specify theformat of thedata.

*  Todeterminethetypeof information requested.

*  Used by the slave to send error messages. Used with positive or
negetive confirmation frames.

Data Format (bitsO- 3):

Bits HexVd: Format:

0000 0 unsgned Default (toaddressref. list)
0001 1 sgned Default (toaddressref. list)
0010 2 unsgned Boolean

0011 3 sgned Boolean

0100 4 unsgned character

0101 5 sgned character

0110 6 unsgned integer

0111 7 sgned integer

1000 8 unsgned longinteger

1001 9 sgned longinteger

1010 A unsgned float

1011 B sgned float

1100 C unsigned ASCII

1101 D sgned ASCII

1110 E unsgned Mixeddataformat

1111 F sgned Mixeddataformat
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Information Type(bits4-7):

Bits HexVd:

0000
0001
0010
0100
1000

oA~ NEFO

Function:

Actual valueof thevariable
Provideadditional information
Defaultvalueof thevariable
Maximumvalueof thevariable
Minimumvaueof thevariable

Error Messages (bits0-7):

Bits HexVd:

0000 0000
0000 0001
0000 0010
0000 0100
0000 1000
0001 0000
0010 0000
0100 0000
1000 0000
1100 0000

00
01
02
04

10
20
40
80
(0]

Message:

Pogitiveconfirmation

End of addresstable
Wrongstringformat

Additiona informationnotavailable
Vaueisnot betweenmin& maxlimits
Read accessnot permitted

Read permitted, but wrong password
Writeaccessnot permitted
Writepermitted, but wrong password
Writenot permitted (e.g., PCUisinManual
Mode)

Number Byte (AB) — The number of bytesto read or write.

Frame Check (FC) —Frame check isthe check sum of the control bytes

of aframe:

FC=(unsigned char) SB + SA + ZA + KB+ AB

Data Unit (DU) — Theactual databeing sent by the slave or the master

unit.

Data Check (DC) — The check sum of the databytes:

DC=(unsignedchar) sumof DU

End Byte (EB) — The end byte marksthe end of aframe. Itsvalueis

aways16h.
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3.10.3.2 Request Frame
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Therequest frameisused by theMaster toreadinformationfromaslave.

Theformat of therequest frameisasfollows:

Byte Symbal: Description:

0-2 SYN Synchronizationbytes=00h00h00h
3 SB Start byte=10h

4 SA Slaveaddress

5 ZA Destinationaddress

6 KB Check byte

7 AB Number of bytes

8 FC FrameCheck

9 EB End byte- 16h

Withtherequestframe, singlevariablesor severa consecutivevariablesmay
beread. Theuser may select whichinformationtoread fromavariable, by
appropriately settingthecheck byte, asdescribed above. I additiona informa:
tionisrequested, thedataformat and number bytewill beignored.

If thecontentsof asingledestination addressisrequested, thenumber byteis
set to 00h. Inthe answer frame, the dataformat and the number of bytesis
returned by the PCU inthecheck byteand thenumber byte, respectively. A
dataformat enteredintherequest format i signored.

If thenumber byteissetintherequest frame(request coveringmorethanone
consecutiveaddress) theanswer framereturnsacheck byteof 04h, indicating
adataformat of unsigned character. Thenumber byteof theanswer framewill
havethesameval ueasthenumber byteof therequest frame. But thenumber
bytemust be set to cover thecompl eteaddressspace of theaddressspaceto
beread.

E.G. Destinationaddress9isacharacter (onebyte) andaddress10isaninteger
(twobytes). Theuser wishestoread address9and 10. Thedestinationaddress
issetto 9, and the number byteisset to 3.

Valid request framesare answered with an answer frame. Invalid request
framesareanswered withanegativeconfirmation.

Example: Thecontentsof destinationaddressO2hisrequestedfromdave07h.

SYN SB SA ZA KB AB FC EB
00h00hQOOh 10h  O7h  02h 00h 0Oh 1%  16h
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3.10.3.3 Set Frame
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Theset frameisusedto changethevalueof avariableinaslaveunit.

Theformat of the Set Frameisasfollows;

Byte Symbal: Description:

0-2 SYN Synchronization Bytes=00h00h00h
3 SB Start Byte=68h

4 SA SlaveAddress

5 ZA Dedtination Addressof variable
6 KB Check Byte

7 AB Number Byte

8 FC FrameCheck

9-X DU DataBytes

Y DC DataCheck

Z EB EndByte=16h

Withtheset frame, singlevariablesor several consecutivevariablesmay be
writtento. Thevalueof avariablemay bechanged, or additional information
canbewritten.

If asingledestinationaddressiswrittento, thenumber bytemust beappropriate
forthenumber of bytesfor that datatype(seeparagraph3.10.5, Transmission
Variables/AddressReferencelList). Thedataformat must beset todefault or
tothedataformat fromthereferencelist.

If morethanonevariabl eiswritten, thedataformat must besettodefault. The
number bytemust be set to thetotal number of byteswhich cover thosead-
dressesto bewritten. Thedatafor all addresseswill be sent in consecutive
bytes.

E.G. Destinationaddress9isacharacter whichwill bechangedto53h, and
address10isaninteger whichwill bechangedto 61A8h. Thenumber byteis
set tothree, and the datasent to the PCU will be 5361A8h.

Validsetframesareansweredwithapositiveconfirmation. Invaidset frames
areansweredwithanegativeconfirmation.

Example: Setthecontentsof destinationaddress02h of thed ave07hto904d.

SYN SB SA ZA KB AB FC DU DC EB
00h00hOOh 68h O7h 02h 06h 0zZh 79h 03h88h 88h 16h
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3.10.3.4 Answer Frame

Theanswer frameistransmitted by aslavein responseto arequest by the

master.

Theformat of theanswer frameisasfollows;

Byte Symbal: Description:

0-2 SYN SynchronizationBytes
3 SB Start Byte=68h

4 SA SlaveAddress

5 ZA DedtinationAddress
6 KB Check Byte

7 AB Number Byte

8 FC FrameCheck

9-X DU DataBytes

Y DC DataCheck

Z EB EndByte=16h

If the check byte and number byte are set to zero in the request frame, the
answer framewill providethedataformat and number of bytesshowninthe

referencelist at theend of thismanual.
Example
Requestframe;

SYN SB SA ZA KB
00h00hQOOh 10h O7h 02h 0Oh

Answerframe:

SYN SB SA ZA KB
00h00hOOh 68h O7h 02h 06h

3.10.3.5 Positive and Negative Confirmation Frame

IM 40.200CA UA (A/1-01)

AB FC EB
00h 19h 16h

AB FC DU DC EB
0zh 79h 00OhOOh 8Bh 16h

Thepositiveconfirmationistransmittedby thedavewhenavalidsetframeis
receivedfromthemaster. A negativeconfirmationistransmitted by thedave
whenaset frameor aregquest frameisreceived fromthemaster which cannot

beexecutedvalidly.

Theformat of thepositive/negativeconfirmationframeisasfollows:
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Byte Symbal: Description:

0-2 SYN SynchronizationBytes

3 SB PositiveConf: Start Byte=A2h
NegativeConf: Start Byte=DCh

4 SA SlaveAddress

5 ZA DedtinationAddress

6 KB Check Byte

7 AB Number Byte

8 FC FrameCheck

9 EB End byte=16h

Thecheck byteis00hfor apositive confirmationandwill containan error
messagefor anegativeconfirmation (thesemessageswerelisted previoudyin
paragraph3.10.3.1).

Example

PogtiveConfirmation:

SYN SB SA ZA KB AB FC EB
00h00OhOOh A2h O7h 02h  00h QOOh ABh 16h
NegativeConfirmation:

SYN SB SA ZA KB AB FC EB

00h0OhOOh DCh O7h 02h 00h 0Oh A5h 16h

3.10.3.6 Data-Format in the Serial Data Stream

3.104 Password Protection
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M ost variables cannot be changed without first entering apassword. This
passwordis911, andisdistinct fromthepasswordenteredlocally at the PCU.

Toenter thepassword, setthevariableat address2t0911. ThePCU must also
beintheautomatic modebeforeany variablescan bechanged.

Thelocal PCU password may al so beentered or changed, and the PCU can

belocked or unlocked remotely throughthe RS485 bus(seeparagraph 3.10.5,
TransmissionV ariables/AddressReferencelList).
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3.10.5 Transmission Variables / Address Reference List

dataformat | sequence in the data-stream

boolean 1byte of the stream: 00hex-false, FFhex-true
char 1byte of the stream
int 1byte of the stream: high-byte
2byte of the stream: low-byte
long 1byte of the stream: highword- highbyte

2byte of the stream: highword-lowbyte
3byte of the stream: lowword- highbyte
4byte of the streanm lowword-lowbyte

float | EEE 32bit-floating point formet
S means the sign bit
E means the two’ s exponent
M means the 23bit normalized mantissa
1byte of the streeam MMMM MMMM
bit7-bit0 of mantissa
2byte of the sreeam MMMM MMMM
bit15-bit8 of mantissa
3byte of the streemt EMMM MMMM
bitO of exponert,
bit22-bit16 of mantissa
1byte of the stream: SEEE EEEE
sign bit (1-neg./0-pos.),
bit7-bit1l of exponent

NOTE: For any address with a factor, the factor is used as a data
multiplier. For example, if thevalueto betransmitted or received is
33.1%, then thedata will be 331 decimal, using afactor of 0.1.
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Table 3.5 - Transmission Variables / Address Reference List

Dest. Address 00

Dest. Address 01

Dest. Address 02

Function: | Software Version Unit Name RS485 Password
Format: ASCII ASCII Unsigned Int
Length: 12 Byte 28 Byte 2 Byte
Range: -- -- 0...999
Unit: -- -- --
Factor: -- -- 10
Satus: Read Read Read, write
Extra Info: |None None "o11"
Dest. Address 03 Dest. Address 04 Dest. Address 05
Function: Residual Control Actuator Feedback
Format: Float Float Float
Length: 4 Byte 4 Byte 4 Byte
Range: Residual Range 0...100 0...100
Unit: mg/l % %
Factor: -- 0.1 0.1
Satus: Read Read Read
Extra Info: | None None None
Dest. Address 06 Dest. Address 07 Dest. Address 08
Function: Flow Rate Deviation Dosage
Format: Float Float Signed Int
Length: 4 Byte 4 Byte 2 Byte
Range: 0...100 -100...+100 10...500
Unit: % % %
Factor: 0.1 0.1 1
Satus: Read Read Read, write with password
Extra Info: |None None None
Dest. Address 09 Dest. Address 10 Dest. Address 11
Function: | Setpoint Control Status Bargraph Pointer
Format: Signed Int Unsigned Char Unsigned Char
Length: 2 Byte 1 Byte 1 Byte
Range: Residual Range -- --
Unit: mg/l -- --
Factor: -- -- --
Satus: Read, write with password | Read Read, write with password
Extra Info: | None Coding: Coding:
Olh-Autormetic 01h-Control Out
02h-Manual 02h-Flow Rate
04h-Act.Position
08h-Off

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Dest. Address 12

Dest. Address 13

Dest. Address 14

Function: |Code Language Lock Setting
Format: Unsigned Int Unsigned Char Unsigned Char
Length: 2 Byte 1 Byte 1 Byte
Range: 0...999 -- --
Unit: -- -- --
Factor: 1 -- --
Satus: Write Read, write with password | Read, write with password
Extra Info: | None Coding: Coding:
01h-USA English 01h-Locked
02h-UK English 02h-Unlocked
08h-French
10h-Spanish
Dest. Address 15 Dest. Address 16 Dest. Address 17
Function: Lock Code Control Type Save Job
Format: Signed Int Unsigned Char Signed Int
Length: 2 Byte 1 Byte 2 Byte
Range: 0...999 -- lor?2
Unit: -- -- --
Factor: 1 -- 1
Satus: Read with password, write | Read, write with password | Read, write with password
with password
Extra Info: | None Coding: None
01h-Proportional
02h-Dua Sig FF
04h-Direct Resid
08h-Comp Loop
Dest. Address 18 Dest. Address 19 Dest. Address 20
Function: Restore Job Extended Options Resdual Signal Type
Format: Signed Int Signed Int Unsigned char
Length: 2 Byte 2 Byte 1 Byte
Range: lor2 0...4095 --
Unit: -- -- --
Factor: 1 1 --
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None Coding: See Para 4.2.8, Coding:
X-Options, in Section 3 of | 01h-Normal
Instruction Book 02h-Center Zero

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Dest. Address 21

Dest. Address 22

Dest. Address 23

Function: Residual Range Residual Range (Center Proportional Gain
Zexro)
Format: Unsigned Int Unsigned Char Signed Int
Length: 2 Byte 1 Byte 2 Byte
Range: -- -- 0...100
Unit: my/l mgy/l %
Factor: -- -- 0.1
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: |Coding: Coding: None
01h .100 mg/l 01h- +/- 0.5 mg/l
02h- .200 mg/l 02h +/- 1.0 mg/l
04h- .500 mg/l 04h- +/- 2.5 mg/l
08h- 1.00 mg/l 08h- +/- 5.0 mg/l
10h- 2.00 my/l 10h +/-10.0 mg/l
20h- 5.00 mg/l
40h- 10.00 my/l
80h- 20.00 mg/l
100h- 50.0 ng/l
200h-100.0 my/l
Dest. Address 24 Dest. Address 25 Dest. Address 26
Function: Integral Gain Fixed Lag Total Lag
Format: Signed Int Signed Int Signed Int
Length: 2 Byte 2 Byte 2 Byte
Range: 0...100 0.1...60 0.1...60
Unit: % min min
Factor: 0.1 0.01 0.01
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None None None
Dest. Address 27 Dest. Address 28 Dest. Address 29
Function: | Control Action Control Device Pulse Per Minute
Format: Unsigned Char Unsigned Char Signed Int
Length: 1 Byte 1 Byte 2 Byte
Range: -- -- 10...200
Unit: -- -- ppm
Factor: -- 1
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: |Coding: Coding: None
01h-Chlor 01h-Actuator
02h-DeChlor 02h-Pulse Freq
04h-Dosing Pump
08h-mA Output

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Dest. Address 30

Dest. Address 31

Dest. Address 32

Function: Pulse Width mA Output Setup Flow Input Signal
Format: Signed Int Unsigned Char Unsigned Char
Length: 2 Byte 1 Byte 1 Byte
Range: 10...240 -- --
Unit: Sec -- --
Factor: 1 -- --
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None Coding: Coding:
01h-Control Out 01h-0..20mA
02h-Residual 02h-4..20mA
04h-Flow Rate 04h-0..5V
08h-Act Posit. 08h-1..5V
10h-Off
Dest. Address 33 Dest. Address 34 Dest. Address 35
Function: Flow Input Scaling Spare Input Setup Digital Input A
Format: Signed Int Unsigned Char Unsigned Char
Length: 2 Byte 1 Byte 1 Byte
Range: 01.4 -- --
Unit: % -- --
Factor: 01 -~ --
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None Coding: Coding:
01h-Not Used 01h-Manual
02h-Flow Input 02h- Shutdown
04h-Resid Input 04h-Output > 0
08h-Output >100
10h-Output >2X
20h-Not Used
Dest. Address 36 Dest. Address 37 Dest. Address 38
Function: Digital Input B Sensitivity Hi Residual Setup
Format: Unsigned Char Signed Int Signed Int
Length: 1 Byte 2 Byte 2 Byte
Range: -- 0.2..99 Residual Range
Unit: -- % %
Factor: -- 0.1 0.01
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: |Coding: None Coding:
01h-Select Job 2 See Residual Range
02h-Not used Address 21/22

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Dest. Address 39

Dest. Address 40

Dest. Address 41

Function: Lo Residual Setup Hi Deviation Setup Lo Deviation Setup
Format: Signed Int Signed Int Signed Int
Length: 2 Byte 2 Byte 2 Byte
Range: Residual Range -100...+100 -100...+100
Unit: % % %
Factor: 0.01 0.1 01
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: |Coding: None None

See Residual Range

Address 21/22

Dest. Address 42 Dest. Address 43 Dest. Address 44
Function: Lo Flow Setup Hi Control Output Lo Control Output
Format: Signed Int Signed Int Signed Int
Length: 2 Byte 2 Byte 2 Byte
Range: 0...100 0...100 0...100
Unit: % % %
Factor: 0.1 0.1 0.1
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None None None

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Function:
Format:
Length:
Range:
Unit:
Factor:
Satus:
Extra Info:

Dest. Address 45

Dest. Address 46

Dest. Address 47

Deadband

Signed Int

2 Byte

0..20

%

0.1

Read, write with password
None

Relay A Setup

Unsigned Int
2 Byte

Read, write with password
Coding:

01h-Hi Res.
02h-Lo Res.
04h-Hi/Lo Res.
08h-Hi Dev.
10h-Lo Dev.
20h-Hi/Lo Deuv.
40h-Lo Flow
80h-Hi Cntl Out
100h-Lo Cntl Out
200h-Loss of Res
400h-Loss of Flow
800h-Disengaged
1000h-Manual
2000h- Shutdown
4000h-Power On
8000h-Not Used

Relay A Operation
char
1 Byte

Read, write with password
Coding:

01h-NormOpen
02h-Fail-safe

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Function:
Format:
Length:
Range:
Unit:
Factor:
Satus:
Extra Info:

Dest. Address 48

Dest. Address 49

Dest. Address 50

Relay A Delay

Signed Int

2 Byte

0...120

Sec

1

Read, write with password
None

Relay B Setup

Unsigned Int
2 Byte

Read, write with password
Coding:

01h-Hi Res.
02h-Lo Res.
04h-Hi/Lo Res.
08h-Hi Dev.
10h-Lo Dev.
20h-Hi/Lo Dev.
40h-Lo Flow
80h-Hi Cntl Out
100h-Lo Cntl Out
200h-Loss of Res
400h-Loss of Flow
800h-Disengaged
1000h-Manual
2000h- Shutdown
4000h-Power On
8000h-Not Used

Relay B Operation
char
1 Byte

Read, write with password
Coding:

01lh-Norm Open
02h-Fail-safe

IM 40.200CA UA (A/1-01)
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Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Function:
Format:
Length:
Range:
Unit:
Factor:
Satus:
Extra Info:

Dest. Address 51

Dest. Address 52

Dest. Address 53

Relay B Delay

Signed Int

2 Byte

0...120

Sec

1

Read, write with password
None

Relay E Setup

Unsigned Int
2 Byte

Read, write with password
Coding:

01h-Hi Res.
02h-Lo Res.
04h-Hi/Lo Res.
08h-Hi Dev.
10h-Lo Dev.
20h-Hi/Lo Dev.
40h-Lo Flow
80h-Hi Cntl Out
100h-Lo Cntl Out
200h-Loss of Res
400h-Loss of Flow
800h-Disengaged
1000h-Manual
2000h- Shutdown
4000h-Power On
8000h-Not Used

Relay E Operation
Unsigned Char
1 Byte

Read, write with password
Coding:

01lh-Norm Open
02h-Fail-safe

IM 40.200CA UA (A/1-01)

83




PCU

Table 3.5 - Transmission Variables / Address Reference List (Cont’d)

Dest. Address 54

Dest. Address 55

Dest. Address 56

Function: Relay E Delay Relay F Setup Relay F Operation
Format: Signed Int Unsigned Int Unsigned Char
Length: 2 Byte 2 Byte 1 Byte
Range: 0..120 -- --
Unit: Sec -- --
Factor: 1 -- --
Satus: Read, write with password | Read, write with password | Read, write with password
Extra Info: | None Coding: Coding:
01h-Hi Res. 01h-Norm Open
02h-Lo Res. 02h-Fail-safe
04h-Hi/Lo Res.
08h-Hi Dev.
10h-Lo Dev.
20h-Hi/Lo Dev.
40h-Lo Flow
80h-Hi Cntl Out
100h-Lo Cntl Out
200h-Loss of Res
400h-Loss of Flow
800h-Disengaged
1000h-Manual
2000h- Shutdown
4000h-Power On
8000h-Not Used
Dest. Address 57
Function: Relay F Delay
Format: Signed Int
Length: 2 Byte
Range: 0..120
Unit: Sec
Factor: 1
Satus: Read, write with password
Extra Info: | None

IM 40.200CA UA (A/1-01)

84




PCU

15 —|

T

\\\\\\\\\\\/ a
—_ 1
“\\i}p T W
U D D B ) I ey
L 3
/_/—— @ _____ L
13— O Tgogagr—1 .
— mg/L cl2 =+
SO0 fszf’/“s
100% (o o o o o o o o
- / 0
plallc.
'/2
— - N -
N\ [~ \/o/\/
w%) —) —
— —) () nEm
0% —) \— ¢<’=ﬂy

:

[N

AMPLE.

NOTE: THE DISPLAY SHOWN IS FOR DEMONTRATION PURPOSES ONLY. IT ISNOT AN ACTUAL DISPLAY EX-

SEE INSTRUCTION BOOK TEXT FOR FUNCTION OF INDIVIDUAL FRONT PANEL COMPONENTS.

CONTROLS - OPERATION

40.200.170.010
ISSUEO 4-95

M 40.200CA UA (A/1-01)

85



INTERFACE STAND—BY POTENTIAL RESISTORS

R,= 390 ohm, +/— 2%, 1/4 WATT MIN., METAL FILM
Ry = 390 ohm, +/— 2%, 1/4 WATT MIN., METAL FILM
Ry = 150 ohm, +/— 2%, 1/4 WATT MIN., METAL FILM

%vp
)Y

-

POWER SUPPLY FOR STAND—BY POTENTIAL 5V, 1 WATT

NOTE: REFER TO PARAGRAPH 3.10.1.2, INTERFACE CONNECTION, FOR DETAILS.

RS485 INTERFACE CONNECTION - OPERATION

40.200.170.020
ISSUEO 3-97
M 40.200CA UA (A/1-01)
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SECTION 4 - SERVICE

List Of Contents

IM 40.200CA UA (A/1-01)
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4.1  Controller Disassembly and Assembly

A\

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,OBSERVETHEFOLLOWING PRE-
CAUTIONS:

TROUBLESHOOTING OF THECONTROLLER, SIGNALSAND
SOURCEPOWERISPERFORMEDWITHAMETER.ONLY PER-
SONNEL WHO ARE TRAINED WITH THISEQUIPMENT AND
WHOHAVEACOMBINEDKNOWLEDGE OF PROPERSAFETY
PRECAUTIONS AND USF/W&T EQUIPMENT SHOULD PER-
FORM ANY TESTING AND/ORTROUBLESHOOTING.

TOAVOIDELECTRICAL SHOCK, TURNPOWEROFFANDDIS
CONNECT SOURCE POWERBEFORE SERVICING.

ALL WIRING MUST CONFORM TO LOCAL AND NATIONAL
ELECTRICAL CODE (NEC) STANDARDS.

Inorder toreconfigureaswitchor jumper settingor tochangeany printedcircuit
boards (Power Supply Board, CPU Board, or Third Board), the controller
must bedi sassembl ed. Follow theseinstructionsto properly and safely disas-
sembleandreassemblethecontroller.

41.1 Removing Controller From Enclosure and Reassembly (See Dwg.

40.200.000.010)

AN\

IM 40.200CA UA (A/1-01)

a  Removethefour screwsfrom the four corners of thefront frame sur-
rounding the display/keypad pand.

b. Graspingtwo sidesof thefront frame, lowly pull the unit in the metal
housing outward until accessto the backplane connector, ontherear, is
avalable

CAUTION: Toavoid equipment damage, donot pull out theunit toofar,
thiscould damagetheconnector and gr ound wir econnected totherear
of themetal enclosure.

c. Holdtheunit firmly in onehand. Push with thethumb on thetop, middle
part of the connector with themiddleand ring finger against therear of the
metal enclosure, until the connector separatesfromthe unit.

d. Unscrew the ground cable nut on the rear of the metal enclosure and
removetheground cable.
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AN\

A\

CAUTION: Toavoid equipment damage, donot pull thecableswhen
disconnecting. Alwayspull thecableconnector . Pullingthecablesthem-
selveswill damagethe cable.

e. Toreassemblethecontroller into the enclosurefollow the above stepsin
reverse.

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,KEEPCOVERSECURELY TIGHT-
ENED WHEN EQUIPMENT ISIN OPERATION. THISENCLO-
SUREISNEMA 4X RATED. GASKET SEAL MUST BEMADEIN
ORDERTOPROTECT THEINTERNAL COMPONENTSFROM
MOISTURE AND FUMES.

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,BESURETOPROPERLY CONNECT
THEEARTH GROUND CABLETOTHEREAROFTHEMETAL
CASING.

4.1.2 Board Removal And Reassembly (See Dwg. 40.200.001.010)

AN\

IM 40.200CA UA (A/1-01)

a.  Removethecontroller from the enclosure asoutlined above.

b. Placethecontroller inthemetal enclosure, on astatic free surface before
disassembly.

c. Removethesix screwsthat hold the front frameto the display panel.
Removethefront frame.

d. Removethefour screwsonthetop and bottom of the metal housing.

e. Holdtheedgeof thedisplay pand and carefully pull out the unit fromthe
meta housing.

f.  Disconnect the ribbon cable between the power supply board and the
CPU board, at the CPU board.

g. Disconnect theribbon cable between thethird board and the CPU board,
at the CPU board.

h. To separatethe boards, carefully removethe six screwsat the display
panel and the screws and spacersat therear.

CAUTION: Toavoid equipment damage, besur ethat thereisnostatic
when handlingtheboar dsor per manent damagemay r esult.
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i. Follow theabove stepsin reverseto reassemblethe controller.

4.1.3 Terminal Board Removal and Reassembly (See Dwgs. 40.200.000.010 And

40.200.001.020)

A\

a. Removethecontrollerin metal housing asoutlined above.
b. Removethetwo middlesectionsof theenclosureand theauminum bar.

c. Unscrew thefour screwsthat hold theterminal board to the base of the
enclosure. Removethetermina board.

NOTE: Theterminal boar d doesnot havetoberemovedtoreplacethe
fuse.

d. Followtheabovestepsinreverseto reassemble.

CAUTION: Toavoid equipment damage, when r eassemblingtheunit,
placeRTV sealer (which comeswiththenewter minal boar d assembly)
at thetwo endsof thealuminum bar wheretherubber gasket touches
theenclosure. Thisensuresawatertight seal at these points.

4.1.4 EPROM Removal and Installation (See Dwgs. 40.200.001.010, 40.200.150.030,
and 40.200.150.040)

A\

IM 40.200CA UA (A/1-01)

WARNING: STATICCANPOTENTIALLY DAMAGECONTROL
COMPONENTSWHENTHEY AREOUT OFTHEMETAL HOUS
ING.WHEN REPLACING EPROM, A STATIC CONTROL MAT
MUST BE USED. THE USER AND THE MAT MUST BE
GROUNDED VIA GROUNDING CARDS.

a. Disassemblethe controller asoutlined in paragraph 1.1 and paragraph
1.2uptostep*“€’. Withthecontroller outsdeof itsmetal housing, itisnot
necessary to separate the boardsto accessthe EPROM.

b. Laytheunitonitsleft side (bargraph onthebottom) onthe static mat.

c. Lookingthroughthetop of theunit withthedisplay ontheright, locatethe
EPROM initssocket. Itisthesecond chip fromtheright onthemiddiepc
board onthe sidefacing you. Itslabel containsanumber and theletters
“PCU” onit.

d. Usngasmall straight-edge screwdriver, carefully didethe edge under the
short side of the EPROM facing you. Slowly pry the EPROM fromthe
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> P

socket by moving thescrewdriver side-to-side. Be careful that other com-
ponentson the board are not damaged and that the board isnot scratched.

CAUTION: Thereisacapacitor in thesocket below the EPROM. Be
car eful that the screwdriver doesnot damageit.

e. Beforeingtalingthe new EPROM make surethe pinson both sidesare
graight. If not, carefully straightenthem.

CAUTION: TheEPROM pinscould break easily.

f.  Orient the EPROM with the notch sidefacing in the proper direction.
L ooking through thetop of theunit with thedisplay to theright thenotched
side of the EPROM would befacing you. The outline on the pc board
bel ow the socket al so showsthe proper orientation and thelocation of the
notched side.

CAUTION: IftheEPROM isnot oriented cor rectly whenitisinserted,
it will get damaged when power isapplied totheunit.

g. Carefully placethepinsinthe socket making surethey al fit in the socket
before pushing down. Slowly push down onthe EPROM fromthe 2 short
sidesmaking sureno pinsare being bent.

h. Makesurethe EPROM isseated properly or it may get didodged during
or after reassembly.

i.  Intheinstruction manual follow paragraph 1.2 inreverse and then para-
graph 1.1inreverseto reassembletheunit.

j. Completely re-initidizetheunit by holding downthe® star” key whileturn-
ing onthe power to the unit. Thecontroller should display “init” after the
software verson number while powering up.

k. Completely re-programtheunit following theinstructionsin Section 3 -
Operation.

4.2  Switch and Jumper Settings (See Dwgs. 40.200.001.010, 40.200.150.010, And

40.200.150.020)

IM 40.200CA UA (A/1-01)

The controller has configurable switchesand jJumpers on each of itsthree
boards. They arefactory configured asindicatedinthechart below. If your
applicationrequiresadifferent settingthanthoseindicated, follow thedi sas-
sembly instructionsand set theswitchesasneeded. Seeparagraph4.1, Con-
troller Disassembly and Assembly.
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Dwg. 40.200.150.010, thecomponent sideof thePower Supply Board, shows
thelocation of JP1. Usethejumper to connect pin 1 to thedesired voltage
optionfor Digital Input A. Thelocationof S1for Input Power V oltage Selec-
tion, isalsoshown.

Dwg. 40.200.150.020, the component side of the Third Board, showsthe
location of JP5. Usethejumper to connect pin 1tothedesired voltageoption
for Digital Input B.

Table4-1. Switchand Jumper Settingsfor Controller Boards

FACTORY
LOCATION NAM E SETTING | PURPOSE
Power Supply Board S1 1usv \oltage Selection
JP1 nsv Digital Input A Voltage Selection
JP2 IN Enables RC Surge suppressers between
JP3 IN relay Common and NO or NC contacts.
JP4 IN
JP5 IN
JP6 IN
JP7 IN
JP8 IN
CPU Board
SMD Module 1 OFF Set for mA input
(MOD1) 2 OFF
Flow Input 3 OFF
4 ON
5 ON
6 OFF
SMD Module 1 OFF Set for Voltage input
(MOD3) 2 ON
Actuator Fbk. 3 OFF
4 OFF
5 ON
6 OFF
Third Board JP1 IN Enables RC surge suppressers between
JP2 IN relay Common and NO or NC contacts
JP3 IN
JP4 IN
JP5 1s5v Digital Input B Voltage Selection

IM 40.200CA UA (A/1-01)
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Thecontroller softwareisequi pped withdiagnostic softwarethat allowsthe
operator totest someof thecontroller sub-systemsandtoview information
concerningthecontroller performance. For directionson operatingthediag-
nostic software, seetheappropriate paragraphin Section 3- Operation.

WARNING: TOAVOIDPOSSIBLE SEVEREPERSONAL INJURY
OREQUIPMENT DAMAGE,OBSERVETHEFOLLOWING PRE-
CAUTIONS:

TROUBLESHOOTING OF THECONTROLLER, SIGNALSAND
SOURCEPOWERISPERFORMEDWITHAMETER.ONLY PER-
SONNEL WHO ARE TRAINED WITH THISEQUIPMENT AND
WHOHAVEACOMBINEDKNOWLEDGE OF PROPERSAFETY
PRECAUTIONS AND USF/W&T EQUIPMENT SHOULD PER-
FORM ANY TESTING AND/ORTROUBLESHOOTING.

TOAVOIDELECTRICAL SHOCK, TURNPOWEROFFANDDIS
CONNECT SOURCE POWERBEFORE SERVICING.

ALL WIRING MUST CONFORM TO LOCAL AND NATIONAL
ELECTRICAL CODE (NEC) STANDARDS.

Table 4-2. Troubleshooting

4.3 Diagnostics
4.4  Troubleshooting
TROUBLE

REMEDY

THE CONTROLLER DISPLAYS A" LOSS
OF FLOW" OR "LOSS OF RESIDUAL"

Verify input configuration is set to the proper value.

M ESSAGE, BUT THESE SIGNALS ARE
PRESENT AT THE CONTROLLER

Verify polarity of input wiring.

Verify that the flow voltage/current switch is set

ALPHANUM ERICS, ANNUNCIATORS OR
BAR GRAPH).

INPUTS. properly on module MODL.
NO ACTIVITY ON ANY OF THE Verify power is present at the controller.
CONTROLLER DISPLAYS (DIGITS, Verify continity of fuse(s).

Verify that input voltage switch on the power
supply board is set to the proper voltage (115 or
230).

IM 40.200CA UA (A/1-01)
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Table 4-2. Troubleshooting (Cont'd)

TROUBLE

REMEDY

CONTROLLER DOES NOT
AUTOMATICALLY POSITION THE
ACTUATOR.

Verify that the controller is in autometic mode.

Verify that the controller is not in shutdown
(absence of SHUTDOWN message).

Verify that the actuator motor is engaged (absence
of DISENGAGED message).

Verify lag time settings.

Verify sengitivity setting.

Verify that the actuator position is not already at O
or 100%.

Verify that one of the actuator limit switches is not
activated.

Check relay C and D. Replace relays as
necessary.

CONTROLLER DISPLAY FLASHES
ALARM MESSAGE CONTINUOUSLY AND
KEYPAD DOES NOT WORK.

Acknowledge alarm by pressing alarm
acknowledge key.

WHEN IN MANUAL AND TRYING TO
POSITION THE ACTUATOR USING THE
KEYPAD, ACTUATOR POSITION DOES
NOT M OVE.

Actuator position can be moved from keypad only
when the following conditions hold:

1) controller is in manual

2) motor is engaged

3) display shows actuator position and “>" is
showing to left of value.

CONTROLLER CAUSES ACTUATOR
POSITION TO OSCILLATE.

Verify that the lag time settings of the controller are
greater than or equal to the actual system lag time.

Reduce the gain settings.

FLOW INPUT WILL NOT WORK
CORRECTLY.

Verify CPU board is properly configured for
desired flow input signal type.

Verify thet the flow input signal type selection of
the INPUT/OUTPUT menu is set correctly.

CONTROLLER CAUSES ACTUATOR TO
RUN TO EXTREME (0 OR 100%) AND
REMAINS THERE.

Verify control action selection of the residual input
setup is set correctly.

IM 40.200CA UA (A/1-01)
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WARNING LABELS

IM 40.200CA UA (A/1-01)

Thefollowingwarninglabel sandtagsareattachedtotheequi pment:

AKG5924:

TO AVOID POSSIBLE SEVERE PERSONAL INJURY
FROM ELECTRICAL SHOCK, TURN POWER OFF BE-
FORESERVICING.

TO AVOID POSSIBLE SEVERE PERSONAL INJURY
FROM ELECTRICAL SHOCK, TURN POWER OFF BE-
FORESERVICING.

SEE INSTRUCTION BOOK FOR PROPER FUSE RAT-
ING.

TO AVOID POSSIBLE SEVERE PERSONAL INJURY
FROM ELECTRICAL SHOCK, SEE INSTRUCTION
BOOK FORPROPERFUSINGWHEN CHANGINGLINE
VOLTAGE.

TO AVOID POSSIBLE SEVERE PERSONAL INJURY
FROM ELECTRICAL SHOCK, TURN POWER OFF
FROM ALL SOURCES INCLUDING CONTACTS BE-
FORESERVICING.

KEEPCOVERSECURELY TIGHTENED WHEN EQUIP-
MENT ISIN OPERATION.

THISENCLOSUREISNEMA 4X RATED.

GASKET SEAL MUST BEMADE IN ORDER TO PRO-
TECT THE INTERNAL COMPONENTS FROM MOIS-
TURE.

TOPREVENT POSSIBLE SEVERE PERSONAL INJURY
ORDAMAGETOTHEEQUIPMENT, THISEQUIPMENT
SHOULDBEINSTALLED,OPERATED AND SERVICED
ONLY BY TRAINED, QUALIFIED PERSONNEL WHO
ARE THOROUGHLY FAMILIAR WITH THE ENTIRE
CONTENTSOFTHEINSTRUCTION BOOK PROVIDED.

METAL CONDUIT MUST BE BONDED TO GROUND.
OTHERWISEUSENONMETALLICCONDUIT.
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WIRING BY USF/W&T.

NOTE

PCU CONTROLLER IN WALL-MOUNTED V2000 GAS FEEDER

- WIRING

40.200.140.050

ISSUEO 8-98
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REMOTE-MOUNTED CONTROLLER / V2000 WALL-MOUNTED GAS FEEDER
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NOTE: ——

WIRING BY USF/W&T.
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REMOTE-MOUNTED CONTROLLER / V2000 MODULE-MOUNTED GAS FEEDER

- WIRING

40.200.140.070
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WIRING BY USF/W&T.

NOTE:

PCU CONTROLLER IN MODULE-MOUNTED V2000 GAS FEEDER

- WIRING
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PANEL MOUNTED PCU CONTROLLER
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JP5
DIGITAL INPUT B
VOLTAGE OPTIONS

JUMP VOLTAGE
PINS OPTION
1-230V 230VAC/DC
1-115V 115VAC/DC
1-24vV 24VAC/DC

THIRD BOARD — COMPONENT SIDE
JP5 - DIGITAL INPUT B - VOLTAGE OPTIONS - SERVICE
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DISPLAY SIDE

CPU BOARD

THIRD BOARD

CONTROL ASSEMBLY REMOVED FROM METAL HOUSING

A AR\

POWER SUPPLY BOARD

EPROM LOCATION ON CPU BOARD
- SERVICE
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PCU

SECTION 5 - ILLUSTRATIONS

List Of Contents

DRAWING NO.
Parts
ProcessController UNit.......cooeeeeeeeeeeeeeeeeee e 40.200.000.010A& B
CONTOLUNIT .o 40.200.001.010A& B
Termina PrintedCircuitBoard ..........ooovveeeveeeeee... 40.200.001.020
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NOTE: FOR PARTS LIST, SEE DWG. 40.200.000.010B.

AOO03629 - 115VAC; AMK3623 - 230VAC
PROCESS CONTROLLER UNIT - PARTS

40.200.000.010A
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PCU

KEY NO. PART NO. QTy. DESCRIPTION
1 AKG 5136 1 CENTER SECTION (2.01)
2 AQO 5142 1 CENTER SECTION (3.44)
3 APQ 5131 1 WALL MOUNTING FRAME
4 AlA 5295 4 TIE BAR, 6.36 LG.
5 AKG 5924 1 WARNING LABEL
6 APS 5149 1 CONTROL UNIT, 115 VAC (SEE DWG. 40.200.001.010)
OR
ALI 5155 1 CONTROL UNIT, 230 VAC (SEE DWG. 40.200.001.010)
7 APS 5122 1 OPEN FRONT FRAME
8 L 2257 1 WARNING LABEL
9 L2016 1 WARNING LABEL
10 AOO 5158 1 DEEP REAR COVER
L I B 4 SCR. M3X10 (SS) PAN HD.
12 P 59440 1 CAUTION LABEL
13 AlA 5920 1 TERMINAL POSITIONS LABEL
14 APS 5870 1 TERMINAL PRINTED CIRCUIT BOARD (SEE DWG. 40.200.001.020)

WHEN ORDERING MATERIAL, ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS.

AOO3629 - 115VAC; AMK3623 - 230VAC
PROCESS CONTROLLER UNIT - PARTS LIST

40.200.000.0108B
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NOTE: FOR PARTS LIST, SEE DWG. 40.200.000.020B.
APS5149 - 115VAC; ALI5155 - 230VAC

CONTROL UNIT - PARTS

40.200.001.010A
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PCU

KEY NO. PART NO. QTY. DESCRIPTION

1 ---- 2 STANDOFF, M2.5 x 63
2 U 96120 1 SMD - MODULE
3 ---- 1 NUT, M4
4 ---- 1 WASHER, 4.3mm
5 === 1 LOCKWASHER, FORM J 4.3mm
6 U 96120 1 SMD - MODULE
7 -—-- 2 STANDOFF, M2.5 x 18.8
8 -—-- 6 LOCKWASHER, FORM A, 2.7mm
9 -—-- 4 SCREW, PAN HD. M2.5 x5
10 L 90245 1 CD - LOGO
11 UXD 96152 1 3RD BOARD
12 -—-- 1 EPROM
13 -—-- 1 CPU
14 P 60056 1 WARNING LABEL
15 -—-- 4 SCREW, PAN HD. M3 x 3
16 UXC 96146 1 POWER SUPPLY, 230V

OR

UXD 96146 1 POWER SUPPLY, 115V
17 U 96345 1 DISPLAY, MFA, PCU
18 -—-- 13 SCREW, PAN HD. M3 x 5
19 -—-- 10 LOCKWASHER, FORM A, 3.2mm
20 AKG 5037 1 FRONTPLATE
21 P 96911 1 METAL HOUSING
22 AAA 4760 1 KEYPAD

WHEN ORDERING MATERIAL, ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS.

APS5149 - 115VAC; ALI5155 - 230VAC
CONTROL UNIT - PARTS LIST

40.200.001.010B
ISSUE 2 02-00
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WHEN ORDERING MATERIAL, ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS.

TERMINAL PRINTED CIRCUIT BOARD - PARTS
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SECTION 6 - SPARE PARTS LIST
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DESCRIPTION
Reay
Terminal Board Fuse, 115/230Vac (0.5amp)
Power Supply Board Fuse, 115Vac (200 mA)

or
Power Supply Board Fuse, 230 Vac (100 mA)

Power Supply Board, 115Vac

Icz)’i)wer Supply Board, 230Vac

CPU Board

ThirdBoard

Terminal Board Assembly (RTV Sedler Included)
Display Board

EPROM, PCU

Keypad

113

PART NO.

PXE96829

UXL 92568

UXG92568

UXD92568

UXD96146

UXC96146

UXB96142

UXD96152

APS5870

U96345

AAAT319

AAA4760




