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About This Publication

How this mancal s
oganized

Technical Assistance

This Product Manual is divided into 12 ssctions numbered 1 through 12,
These sections contain all the information you need w configure, operate,
moniter, and troubleshoot your controlier,

To find information quickiy, use the comprehensive Table of Conents in
the front of the manual and the Index located in the back of the rhanual,

The device describad herein has bean manufactured and tested for correct
operation and is warranted as follows:
The UDC 3000 Universal Digital Controller carries & TWO year warranty,
This warmanty includes immedigte technical assistance via a toll free
telephone number and cornplete replacement of the conroller, if
NECESSATY.

I you encounter a problem with your UDC 3000 controiler, review all the
configumation datt under the Set-up groups  verify that your selections are
consistent with your application: i.e. Inputs, Outputs, Alarms, Limits, ete.
If the problem persists after checking the above, you can get mchnical
agsistance by dialing
1-800-423.9883 USA _ RS
1-800-461-0013 Canada
An engineer will discuss your problem with you. Pisase have your
complete mode! nurnber, sarisl number, and Softwars version available.
The model and serial numbers can be found on the chassis nameplate. The
software version can be viewed vnder Setup Group “Statys,”
Sec Tabie 9-2,

Ifitisdnm-mimdmahardwmpmblemexisls,ucphmmtmmﬂn
or part will be: shipped with instructions for returning the defective unit,
Do not return your controller withont anthorization from Honeywell's
Technical Asgistance Center or until the replacement has been received.
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Parameters, continued
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Parameters, cortinued
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Section 1 = Overview

1.1 Introduction

Function

Eany t0 med displays

The UDC 3000 Universal Digital Controller is & microprocessor-based
stand alone controller. It combines the highest degree of functionality and
opersting simplicity offered in a 1/4 DIN size conmoller.

With a typical accuraey of #0.20% of span, the UDC 3000 is an ideal
controller for regulating ternperzntre gnd other process vadasbles in
numerous heating and cooling apnlications, in metal workding, food, and
pharmaceuticals, and westing and environmental work.

The dedicated vecoum fluorescent displays with English prompts make the
operate.

- operator interface easy to read, understand and

Easy to opmrate

Mourt anywhere

CE Conformity (Europe)

Programmed sequences of dizplays assure quick and accurate saty of all
configurable parameters,

Simple keystrokes Ist you select input and range configuraton, set the
Operating parameters that mest your process control needs now, and change
them later to mest new ones,

The tactils keyboard provides positive operator feedback. Self diagnostics,
fault tolerant design and keyboard secusity provide maximum assurance of
tronkle-free operation.

The UDC is industrial contro! equipment that must be panel mounted.

The wiring werminals must be snclosed within the panal. The UDC is
environmentally hardencd and, when suitably enclosed, can be mounted
virtually anywhere in plant or factory; on the wall, in a panel, or even on the
process machine. It withstands ambient bemperatures up to 554C (133°F)
and resists the effects of vibretion and mechanical shock.

This product is in conformity with the protection requirements of the
foliowing Enropean Council Directives: TV2YEEC, the Low Volmge
Directive, and 8%/336/EEC, the EMC Directive, Conformity of this produst
with any other “CE Mask** Directiveds) shall not be assumesd,

Deviaticn from the installation conditions specified in this manual, and the
special conditions for CE conforniity in Section 2.1, may invalidate this
product’s conformity with the Low Voltage and EMC Directives.

ATTENTION

The «migalon limhe of EN 60021-2 are designed to provide reazonabie protection agains: harmful
interierence whan thie aquipmen! is operated In an industrial snvirsremem. Operafion of this
equipment In & residential area may causa harmtul interference. This equipment paneraias, usss, ard
can radiate radio fraquency snergy and may cause Interference 1o radio and television reception when

- the wquipmen is usad closer than 30 maters (8 faet) tv the antannale). In special casss, whan highly
I.I“pﬂpbli paratus is used In clows proximity, the usar may have lo employ additicnal mitigating
measures 16 further reduce the electramagnetic emiesions of this equipmant,

10/95
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1.2 Operator Interface

Displays anel inclioaes  Figure 1-1 shows the aperatar interface and dsfines the digplays and
indicators. The function of the keys is shown in Table 1-1,

Figare 11 Opersior Interface Displays and Indicarors

Uppst Dlaplay - S Churntiere

' Narmal Cperation - four dighs dediostad 1o disglay the prosaes varisbk

' Cenfiguraian Mode - digndayn Rammeier vaua oF selocton

Lower Dipley - sight Soirssion

» Hommad Oparatian - dieplays coamting paramears and values

* Canfigurition kigds - clapiays fuription groups and parametemn
Inctiemrar cotinfion whan

F . "Fahrenhah bedreg usad m-muﬂhrhmwﬂmﬂ:—mwioﬂ-
£ - *Cadilrace baing usad— = A = 2onbadior | automat: made oommunisaticns
A - Aun 8P Ramg/Program e e e ey Option aciva
H - Hokd 5P RempProgram—L. |
irbctor cefirition whn it
ALM - Aarmn conditiony wdsl ~—
DI - Dightal input sctvn i SENELI IV Bl o T Vi Swviation Bargraph

RSP - Rernota BP or BF2 actve ¢
OUT - Santrol Relry | o 2 56—

« Ggniwr bar indicmies PY i
witin = 1% af sstpomL

* It B Wl 1INt I PV I
baninn % but e than

% in daviation.

+ H PV in sl 10 o gnpacar than
=10 devintion, B caner bar
pius all o deviadion bars wil
light.

£
Koy - Box Tabie 1-1 ‘

Contixued on Rexi page
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1.2 Operator interface, connued

Function of keys Table 1-1 shows each key on the operatsr interface and defines its function.
Teblc 11 Function of Keys
Koy Function :
* Places tha controllar In the Configuration Set Lip grou
BET Up select mode. Sequentially displays Set Lip groups &
allows the | FUNCTION) key ta display Individual funcliona
In sach Set Up group.

+ Used in conjunction with the key to aslect the
individuat functions of a selected Configuration Sat Up
group.

* lUged duning fisld callbration procedure.

= Selects an operating parameater 1o be showh in the

m‘“"",, iowar display: -
&P = Local Setpeint 1
2SF w Local Setpaint 2
RSP = Hemote Setpaint
2N a Iy 2
CeEV = Daviation
RAMPXXCM = Minutes remaining In Satpoint Ramp
PIDEETX = Tuning Parameler Set Xe1 or 2
cuUT = Quiput value®
S5P = Computer Setpaint Override
SPh = Espoint Now {for satpairt rae)
POS = 3 Posflion Step motor postion when

slidewlra Is connected
BlA = Quitput Bidw'Marual Resa value
ET_X0 = Elapsed I'mg
TR_XOLX = Tima remnaining

* or sstimated 3 Position Stap motor pasition whan no
slichwine exigts,

» Allemnaialy calacts:
T AUTO  Lower display sutomatically displays seipolnt
- value In enginaarng units.

MAN  Lower cizplay Butcrmatically indcales output In 4.

« Allernately salects Local Selpoird 1 and Remota Seipoln
HTPONT o betwesn the two local sefpoints.

Contirued on nez page
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1.2 Operator Interface, contnued

Fumetion of kaya
{continumd)
Table 1-1 Funztiom of Keys, Continued
Kay Function
™ + Aliemate aclion switch Indiates ar holds the Satpoint Ramp
HoD or Sefpont Program.

+ Regtoras the original value or selection if you do not want
1o anter a change you are making Yo 8 parameter.

' Increases 1ha ga%paint, output, or confiquration values
displeyed.

+ Degreasas the satpeinl, cutpul, or gonfiguration valuas
' dlaplayed.

4 UDGC 300G Controliar Prociuct Manual 10/95




Section 2— Installation

21 Overview

Imtroduction

Installation of the UDC 3000 Controller consists of mounting and wiring
the: controller according to the instructions given in this ssction,

Read the pre-installation infermation, check the mode]l number interpretation
and become familiar with your model selections, then proceed with

installation,
Whats inthiasaction?  This scetion contains the following information:
Topk: Ease Page
2.1 Ovarview 5
Pro-installation informatisn i)
CE Cenfomlty &
Cperating Limits 8
2.2 Model Number Intarpretation 7
2.3 Mauntlng 8
hysizal Conslderations g
Owvarall Dimensipns B
Mouniing Procedurs g
2.4  Wiring 10 |
Shctrical Considerations 10
Conimller Gratnding 10
ComtrolAlarm Cireuit Wiring 10
Taking Elecirical Nols¢ Freécartions 10
Permissicle Wire Burdling 19
Idantity Your Wiring Raquirements 11
Wirlng the Controlier 11
25  Wrng Disgramsg 12
' Composite Wirlng Diagram 12
A Eina Voltage 13
Inpul #1 14
Input #2 15
Ralay Cutput 18
Emctromechanical 16
Sclid Stata 17
Cpan Collector 1B
Cumant Output 18
Postiion Proportional Quitpet 20
Auxiary Outpa 21
Digitat Inpuis 22
Communicationg 23
RS422/485 23
DMCS 24
Trangmitlar Power for 4-20 maA 2.wire Transmitier
Using Open Collector Alarm 2 Output 2%
. Using Auxiliary Output - 28
24 - Conirgl dnd Alarm Relay Comact information £7
Continued an mext page
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2.1 Overview, continued

Pra-irgallation
informetion

CECa
apacial conditions
(Europs)

Opamding Ilmits

I¥ the controller has not been removed from its shipping carton, inspect the
carton for damage and remove the controllér. Inspect the umt_fm' any
obvious shipping damage and report any demage due to transit to the

carricr.

Make surs e bag containing mounting hardware is included in the carton
with the controller.

Check that the model number shown or the inside of the case agnses with
what you have ordered.

Shielded twisted pair cables are required for all Analog IA2, Process
Variable, RTD, Thermocouple, dc millivolt, low level signal, 4-20 ma,
Digitl ['O, and computer Intecface circoits, Refer to the Severe Electrical
Noise Environments Appendix for additional information.

We recommend that you review and adhere to the operating birnits listed in
Table 2-1 when you install vour conwoller.

Teble 2-1 Ovperating Limnirs

Condition Specificxions

Arnbient Tgmperaturg [ 32 to 131°F {0 to B5°C)

Relative Humidity S0 90% RH et 40°C (104°F)

Vibratlon
Freguency o200 Hx
Accelaration 0.2g
Mechenlcal Shack
Acceleration 5p
Guraflen 30 ms
Powar

20 to 284Vas | 9010 264 Vac S50/80 Hz
(C8BA models rated to 256V Maximum]

24Vac/dc 200 27Vac  50/60 Hz
20i027Vvac OHz

Power Consumption | 1EVA Maximum

URS 3000 Controfler Product Manual 10/85




2.2 Model Number Interpretation

Modsl Number The model number interprétation is shown in Figure 2.1, Write the mode!
number into the spaces provided and compare it to the model number
interpretation. This information will also be useful when you wire your

contoller,

Figure 2-1  Model Number Interpretation

Koy et Taite | L Taiste & Taim 4 Tasin 8
p[c[afefe] |[] 0
Sutput w1
© = Cumrert 4 = 20rmA without Alarms gpiens
K = Clrment 4 - 20mA with Alarm 1
0000w N
E = Aslay, Elactromachanicsl — SAMP with Alarm 1 n---: nn.mm \iar Powar
A = Relay, Sold State AC = 1 AMP with Alarm 1 1-==g 24Yackc Powar
T = Cpen Golecior Output = 20mA with 1 Alamm E———=DBlua Bezal wih
SO-204V a0 Powar
Culpat #2 of Al 33 T—==u Tan Bazal wih
O = Nons Q0-264 Vo Power
E = Ralny, Electromechanical - SAMP {SPDT) | € ===e Blua Bozal wkh
A = Fslay, Seid State AG— TAMP (3PST) S -t
T = Opan Collector - 2OmA == W 5626
| Quiput 24Veoide Powar
-A---Appumllﬂudy-
Exterral Intarface CSAFM.UL
0——ahone =F===Agptaval
1--  RB422485 Boxfy-FM, CSA
2 —— = Auxilary Outout wm T w Gustomer{.D. Teg
‘---m --—D-D|Ncm
Adapter
=0 —= Norw | gt
~Dm hone
— A~ = Adagtive Ture -l
~# = = Sotpaint Program and Adapive Tune -12 -gﬁlﬁm";ﬂmr Foaltion
Proporiional or & Posttlon
Stap wiih motar poaltion
Dighal Moty i ik iy
== 0w NOng
~ =1 = Digetal Inpysta [2) PY Inzut
1==T/, RTD, mV, 1-5V
2-=T/C, RTD, mV, 1-5Y,
4-20mA,

3=-=Trc, ATD, MV, 1-5V,

d=20mA =10V
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2.3 Mounting

leulwm The coritroller can be mounted an either a vertical or tlted panel using the
mounting kit supplied. Adequate access space must be available at the back
of the parel for instellation and servicing activites,
The overall dimensicns and panel cutout requirements for mounting the
controller are shown in Figure 2-2,

Overall dmenalons Figure 2-2 shows the overall dimensions for mounting the controller.
Fgme 2-2  Dimansions

0,008
e _B2 00 .|
9.622 0 I
——y
g Jor
3,780 Panel Cutout 92 iﬂ.
3,822 +0.03
a0
24 Max Panel __ 24 with optional
845 Thigkness i B aji&"“ 2] 083 margar
\ L 3 v 1 .
\
Iy
Iy
Iy
b
N 0z
\ 857
y
2
ey
ey
k.
hy
\ [ —_—t
218 " 1473 _J
250 o~ 5R2 o

| Condinued on nexi poge
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2.3 Mounting, continued

— Mounting method
o,
Mautting procedute
i~y

Before mounting the controller, refer to the nameplate an the inside of the
cage and make a note of the mode! number. Ft will help later when salecting
the proper wiring configuration,

Figure 2-3 shows you the mouating method for the UDC 3000 controller,
Figure 2-3  Mounting Method

Refer to Figure 2-3 and foliow the proceduts below to mount the controlier.

Step Action

1 Mark &0d cut out the controller hole In tha panel eccordng fo 1he

; dimengion informaton in Figura 2-2,

2 Remova the screw cover and loosen the serew on the front of the
cortrmller. Pull the chassle ou? of the case.

3 Fl'lll'll ihe case propary and glide It through tha panet hake frem the
rant.

a Fiemove tha mounding ki frem the shipping cantainer, and instad the

kit &5 tollows:

*  Ingtall tha screws Inte the threaded halas of the clips.

v Ineart the prongs of the clips o Ihe two holes In the #op end
bettorn of the ¢asa.

+ Tighten both ssrews to secura tha case apalnst the panel.

+ Carelully elide the chassie assembly into the case, press o closs
and tighten the screw, Replace the scrow cover.

10/85

UBC 3008 Controlar Product Manual g



2.4 Wiring

" Emcirical The controller is considered “rack and panel mounted equipment™ per .
conskiersions EN 61010-1, Safety Requirements for Elsctrical Equipment for
Measurement, Contrel, and Laboratory Use, Part 1: General Requirements.
A Conforwity with 72/23/EEC, the Low Voltage Directive requires the wser 1o

provide adequate protection against & shock hazand, The vser shall install
thiz controller in an enclosure that limits OPERATOR. access to the rear
terminals.

Conimiler prounding ~ PROTECTIVE BONDING (grounding) of this controller and the snclosure
in which it iz installed shall be in accordance with Natiomal and 1ocal
glectrical codes, To mintmizs slectrical noise and transients that may
adversely pffect the system, sepplementary bonding of the controller
enclosure to a local ground, using a No. 12 {4 mm?) copper conducter, is .
recommended.

Conrirol/Akirm et The insulation of wites connecied o the Contral/Alzrm terminals shall be

wiing rated for the highest voltage involved. Extra Low Voltage (ELV) wiring
{input, current ourpuz, and low volwage Contol/Alsrm circuits) shall be
separated from HAZARDOUS LIVE (>30 Vac, 42.4 Vpeak, or 60 Vic)
wiring per Table 2.2,

Taking slectiicainolse  Elscrrical noise is composad of unabated elecwical signals which produce
pmcaitions undesirabie effects in measmrements and control circuits.
Digital equipment is especially sensitive to the effects of elsctrical noise.
Your controller has budkt-in cincuits o reduce the effect of electrical nnise
from various sources. If there i5 8 need o farther reduce these effecis:
» Separate External Wiring - separate connecting wires into bundles (see
Table 2-2) and rowe the individual bundles throxigh sepamate conduits oc
metal trays.
* Use Supprassion Devices - for additional noiss protection, you may want
to add suppression devices at the external source. Appropriate
suppression devices are commercially available.

For additonal noise information, refer to Section 2.

CContrausd on next page
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| 2.4 Wiring, comnued

Sty Wm Table 2-2 shows which wire fimetions should be bundled topether,
'  bundling For ingtaliation whre kigh EMIRF! noise cannat be avoided, we
racommend you use chirlded isted pair wires for the siprls in buandie I,
Table 2-2 Permissible Wiring Bundling
Bundie No. Wirs Functions
1 + Line pawer wiring
» Earh ground winng
» Control retay output witng
v Line voltage alarm wiring
i 5 Anakg signal wire, such as.
 Input signal vire (tharmocolpia, 4 to 20 MA, &) |
« 4-20 mA oulput slgnal wiring
= Slidewire feedback circult winng
= Digitef input signals
« Communications
3 » Low voltage alarm ralay oLtpLl winng
» Low voltage wiring to salid state type commol circuits
idoriity your wiring To determine the appropriate dia grams for wirtng your controller, refer to
requiraments the moxiel number interpretation in this section. The mode] number of the
controller can be found on the insids of the case. :
-,

Wiring the comtroler Using the informaton contalned in the model niimber, select the sppropriate
wiring diagramns from the figures listed below and wire the controller
accordingly.

Wiring Recutramants Figtire
Composiie Wirng Diagrem 2-4
Ling Power 902584 Vac or 24Vacide 2-5
Inpul #1 Wiring . 2-§
Input #2 Wiring 2-7
Falay Output
» Elgctromechanical Aelay Ouiput 2-8
. » Salid Siate Relay Cutpul 2-8
+ Opan Collessr Outpu 2-10
Curramt Output 211
Position Prapartional Ovtput 212
Auxikary Output Wiring 213
| Digital inputs Wiing 2-14
Communizationg Wiring
« AS5425 2-15
« DMCS 218
. Transmittar Fower for 4-20 mA 2-wire Transmitters
o~  Opan Cellestor Alarm 2 Quiput 2-17
' = Auxiliaty Qutput 218
10785 UDC 3000 Controller Product Manual 11



2.5 Wirlng Dlagrams
Compostte wirtng Figure 2-4 is a composite wiring diagram of the UDC 3000 controller, It
diagram identifies the terminal designatlons and their funciions. Refer to the
individual diagrams listed 1o wire the controlier according to your
. Tequirsments.
Figore 2-4  Composite Wiring Diagram
Diglal inguts
Terminals
See Figure 2-14
Outputs knd Alarms
Tarminals
AC Line Voliuge Cutput
Terminag F- Hmyz-ﬂ 249, 210
Eea Figure 2.5 Swes Figuras 2-8, 2-9, 2-
. « Gurent Ouiput
© Input #2 Sea Flgurs 2114
- Terminak
s 27 « Pogition Proporiional
e Figure Outper
Sea Figum 2-12
Input #1
Terminals For Control and Alarm Relgy
Sga Figura 2-6 Conlact information, Sa¢
? Tobles 2-3 and 24,
Transmittar Powar for Auxliiary O ]
4-20 mA 2-wire o et grme ol Ak
Trensmitters mm. e Figure 2-13
« Uging Alarm 2 Output
See Figure 2-17 Communications
Terrninals
+ Liging Auxifary Ouput Spw Figures
See Figure £-13 218,216 e
ondaued an next page
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25  Wirlng Dlagrams, cownced

Line voiage witing This equipment is suitable for connection to 90-264 Vaz or 24Vac/de, S0v60
Hz, power supply mains. It is the user's responsibility 1o provide a switch
wnd non-titye delay (North America}, quick-gcting, high breaking capacity,
Type F, (Burape) 172 A, 250 V fuse(s) or circait-breaker for 90-264V; or
1A, 125V fuse or circuit breaker for 24 Vac/de opemtion, as part of the
installation. The switch ar circuit-breaker shall be located in close proxiraity
to the controller, within easy reach of the GPFERATOR, The switch or

clrcuit-breaker shall be marked as the disconnecting device for the

controller, (4mm3).

LEAITONY Applying 90-264Vac to a controlier rated for 24Vac/de will
sevetly damage the controfler and is a fire and snoke hazard,
Figure 2-5 shows the wiring connectians for line voltage.

Figare 2.5  Line Voluge Wiring

(1) PROTECTIVE BONDING {grouncing) of this. controler wrxi tha enciosws in which i is instalied, ahall b
In novarcanos with Natianal wod looal skecttical codes. To miiize electrical noie snd TansHmE tia
mwmhrlﬂmimm suppamaniary booding i the contreflar sdosury 10 & local ground,
uaing & No. 12847 | oopper sonductor . is recommangigd,

{2) Provido 4 awitch ancl non-time dewy (Narth Amorioa), quick-acting, high breking capachy, Type F. (Eurepe}
172 A, 283 V kna(n) or olroci-nrashor ko SG-264V; or 1A, 125V fusa o ciroull breaker ko 24Vacide operaten,
B2 part ol the ingtalaton.

Continued on next pags
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25 Wiring Diagrams, coninued

" Inplt #1- contedtiongd  Figure 2-6 shaws the wiring connections for Input #1.
Figure 2-6  Inpw #1 Connections

Thamocoupha
Lher Thermoooupia
axkension wire only {1
25 R R
o=
aa + -
2 2 -
v e
revid QA on e "R" lerm
tang k= -rmlnil."@

0 =10 Volis

iﬂ]ﬁ: ’E@? ﬁ::
jm- Rl ?.—'ﬁ &9

RTD

-cwE"

—

MY or Volts
. WMoept 0 -10 Volty 420 mllilamps
MYV orVoh
il ﬁ!ﬁ R 25 R
S 2% » o H
e 27 — e
F o]
(1 The 25003 load reslstor for 4-20mA or the Voliage diviiee dor 910 Voks or the 630 Ohm
C/J oompensation nmisor ane suppied with Lhe contolet whan the inputis specified
Thess boms must ba Inatallec whan you wirne tha coniroller balors sartup,
@thqnlmﬂnghﬁdpnﬁm{Pdmhrmi}thﬂlmmhmm
wrminale 25 and 27, arvd el ther sessarivhly iri phace.
Continued on nizt page
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25  Wiring Diagrams, corinues

" Wputd2 connections  Figore 2-7 shows the wiring connections for Input #2.

Figure 2-7  Input #2 Connections

ATTENTION,
Input #2 not available with
Poslion Proparfional Cuiput

4—20 MA
or
1-5 Volts

only

(1) 4-20 mA recuioes & 25001 raismr which & suppiied with ths controller,
Ik rriumt b Truntnll ok wehomn wiring e cocadiar bl ons starne.

Copfinued on et page
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25 Wirlng Diagrams, continusd

Rekay output Ihms of relay ontputs available on the UDC 3000.
’ » al Ralay Output (Model DCINNE-E-2O00)- Figwe 2-8

» Solid State Relay Quiput (Model DC300A-A-XXX) - Figure 2-9
+ Open Collector Ourpur (Mods] DCIQOT-T-XX X~ Figure 2-10
The Alsrm wiring connections are the same far al! three outputs.
Far Contrel and Alarm Balsy Cortaet information, see Tables 2-3 and 2-4.
Figure 2-8 shows the Cutput and Alarm wiring connections for models with
Electromechanical Relay Gutput.

Figure 2-8  Electroemechanical Relay Output - Model DC300E-E-XXX
Tims Prepartional Simplex

N o- oo,
) .:m_n NN e, O— Pty
— 1ord
" Alarm Retay #2 Load |\ p—a™ o— Lo
1 Alarm y Suppy
Tn:miml :r/ﬂ_ Power
A
[ Alarm Relay #1 Load —\ p—a” 0— ';‘;:v
- e
To terminel < O Power
7ors
- Load
Q—
S Supply
(I} To Mgl e, et ™ 0= pryvar
Load
Supply

| Alarm Relay #1 Load M=o\ 60— o ;‘:I“
o Poly

g
T fvrninal
Tak

(1) Bnuboer sssembly it supped by Honeywsl.
(2 Marm 42 nol avaliable with Timy Proporicnal Dupkes ot Thess Poslion Sup Canliol or Pesiden Propanional Contml

(2] Emctomeciunion nieys e mind &t 5 Amgs § 120Vac or 2.5 Amos at B40Vac. _—
Customar yhould atze fusan monord ngly.

Continued On rext page
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2,5 Wiring Dlagrams, cortinued
* Riolay output Figure 2-9 shows the Output and Alarm wiring connections for models with
(continuad) Solid Srace Relay Cutput.(Model DC300A-A-XXX)
For Controf and Alamn Relzy Contact Information, see Tebles 2-3 and 2-4,
Figure 2.9 Solid State Relay Output - Model DCA0A-A-XX
Time Proportional Simplex
@ AG Load
Raiaprt T~ TS Relay Load o Powr
am J!_HT:-‘ Dumrry Hesintor
| Reay#z Alarm Relay #2 Loed |—, o—oro—AC L“;"
L [+ %ra "o~ Power
- daork
I-A
28 F”""” | ﬁ —--|Alarm Aelay #1 Loaa I—ﬁ\p—a"g—“"silp':;d
Too - " o— Power
S — T3 herminal
Terb
. Time Prnpnnlnnal Duplex
@
Cupat LR > D_Agl;:d
Pty T~
L2/N 3 Aalay Load o Power
i ® Load
B om ool N oy
— Relay Load C— Power
F Dummy &)
Mm "..G. .
R —® Alarm Fslay #1 Load -—ﬁ\_p-—?:—p—h;‘ p'-:;d
(s Te mrminal v O™ Power
T —— i — Tord
: @ [Fthe load surmont i laee than the minfmum raked vilug of 20maA, thers may Be 4 resioual voRags waroms bath ands of
the lead wvan K tha relay i turned off, Use & dummy rascdior ai shown o countetset this. The etal sumat Hrough te
rewhater arxd the ioac cumeeTt Ml sxoeed 20mA,
(Z) Alerm #2 ot wvmiabie with Time Proportional Duples or Thres Positan Step Ganpsl or PacHian Fregartonal sopirel,
(Z) Sali S relayn wre ried 21 0.5 Amps, Cuskomer© shauki size fusse scoordiniply. e
Continued on rext page
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2.5 Wiring Dlagrams, continved

Ralay Output . Figure 2-10 shows tha Qupur and Alarm wiring connections for models

{eontiwsed) with Open Collector Output (DCI00T-T-330X)

- Fir Contre! eny Afermn Rsisy Contact informabion, see Tahias -3 and 2-4.

Figure 2-10  Open Collector Output - Mode! DC300T-T-XXX

Time Proportional Simplex

Alanm, Ralay
Kiag [hr E?
To terminel il
4orfd
|Nlm'| Ry -
- -
Te sominel
Tors
Time Proportlonal Duplax
Custames Supplisd
'. 1 1'
:I t—2 j :
X H.L.a - E :
.' 4 :
1 ! ]
] *I;rﬁ j '
ol iE X
1 -rH—T 1
' jam ANE Adarm Ralwy !
, Pyt T f eiloed [P L,
1 -L.-’ L
| o mmirel | ‘
It - === —_ 1 Yo .
Cpan soliecier sutpurs arw intemaly pavwares,
@ Sonnacting an sxiernal sussly will demege the mntoler. =
{2) Alam ¥z ol avaliabis with Tima Praparticna’ Duples o Three Fosiion S Congmi ar Position Froportional s,
{5) G aler usa Honaywel! 10 amp wolld atete redny, Part Numbar S0758018-003
Coniinied on next page
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2.5 Wiring Diagrams, cernued
Currsnt output Figure 2-11 shows the Output and Alam wiring connectons for modsls
conneciions with Current Ouput. (Maodel DC300K-E-XGKX)
For Contral and Alamm Relgy Comtsct inforrnatian, see Tabiag 2-3and 2.
Figure 2-11  Current Qutput, Current /Time Duplex, Time/Current Dhrplex, Position Proportional,
of Three Position Step Control ]
e i Chamnix G '
T — (itemal cennection] S Tabla below for ralay
tertriinal connections for Ouiput
Algorihm salachod
2 TEw ORIl Controiler Load
— 420MA_ ) 01000 Ohms
Cutput or Alarm o= Load
Relay Load Supply
To e o— Power
deorg
Ouiput or Alarm | Load
Relay Lazd N\p—o ° 7 suply
o I-.I'II'IT o — Power
Torg
For Duplax Current Quipud use Auxlliary Ouipud for Qutput 2 {cool)
Altentlon: -
Both cumrent outputs {contral and auxiilary) are Isolated fram sach othar, case
ground, and gl Inputs. el
Output Algorkhm Sclocted Terminal Falay Terminaly Raley Terminals
¥, 1 4. 45 50 ¥7, 40, 80
TIME Nong Quiput #1 or #2 Alarm #1
CLIRRENT Currant Quiput Alam #2 Alarm
POSITION Mans Outpul 1 Outpd #2
TIME DUPLEX, Nong Cutput #1 Cutput #2
CURRENT DUPLEX Cumen Cutpun #1 Alarm %2 Alarm #3
CURRENT TWIE or Currant Output Output #1 or g2 Alamm #
i' TIME CURRENT
Carntinued on next pags
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2.5

Poaifion proportional
outpul cohnactions

“Wirlng Dlagrams, cominued

Figurs 2-12 shows the Output and Alarm wiring connections for maodels
with Position Proportional Output or Three Position Step Contol.
For Cantro! and Algrm Felsy Cantact information, see Tables 2-3 ard 2-4.

Position Proportional Cutput ar Three Position midels mut have the
output calibratcd efter installation (see Section osition P L

Gutpiur Calibration) to cnsure that the displayed outpat (slidewire position)

agrees with the actual final control element position.

Three Position Step models only require that the motor Gme be entered. Full
calibration is not required.

Figure 2-12  Position Proportional Qutput or Thirez Position Step-Models DCI00E-E, DC300A-A

Slidewire 100 10 1000 &
meohanically lInked

o mator

Keator Fowls

S -

©) el
1[:.?' Y
1 ! [
g ! i1
RS =M
.‘- .;J
Corhect shiald 1o ground
Alarm Rslay
at one and only J‘Hﬂf— o .”_,.,_m
! - Fower
T vermanal -
------- Tord

(1) Srulsoer masamblies suppiind by Honeywell for ehectamechanical raays only.
(2) Alaim €2 not sualiskie with Tine Propartional Dupiex. Position Properional sutput or Thike Peaiien Smp oontrel
(%) Do rut run alkawinn cabia in e same condlt aa AG powat.

(@ Ewctical noise suppression may be required, Arfer o Secdon 12.

(E) Sidewice Input not required for 3 Pestton Suag contral buf can ba umed for molor poattian indieatian. weis

Condinked on nex: page
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2,5 Wiring Diagrams, cortinyes

AutxNinry autput Figure 2-13 shows the wiring connections for the Auxdliaty Output option,
connactions :

Figure 2-13  Anxiliary Owput Connections

Auxikary Load
0-10000

©  Connact shiald to
_ pround at ane and anly

Fer Duplex Currer Ounput use Cohtrel Qutput for Cutpet 1 theat)

Attertion:

Both current outpute (cantrol and auxiiiary) are lecletad from sach other, cass
ground, and all inputs.

Continued on aaxt page
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2.5

Dighal InpuRs
conneciiany

Figure 2-14  Digital Inputs Connections

Wiring Dlagrams, comirued

Figume 2-14 shows the wiring connections for the Digital Inputs opron.

-

P el

Cortnued on aext page
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2.5

- Communications option  There are two [ypes
oorinactiona

Wiring Diagrams, continued

of Communications option available:

= RE422/485 - Figure 2-15 (also refer 1o Document # 51-51-25-35)
+ DMCS - Figure 2-16 (also refer to Document # §2-50-10-23)

| Figure 2-15 RS5422/485 Commimicetions Option Comections

10/95

RS422/4R%
HALF DUPLEX
Master
EHD
TR+ R
o 120 Ohm
— Fas/star
To Other D ok yun trage
Sommunlcation liug in the suma
inatruments conchu a3 AC power
imaxdmum 15) | 120 Onm Resistor
Do not mix half and full duplex wirlng, an Last Lag
I R5422/485
1' FULL DUPLEX
- Mastar
SHD
o RX+
O 120 Ghm
o~ RX- Raplator
vT}h
{2 120 Dhm
f'\Tx' Roplator
L
TOOMOr | o e
Communicallon | condoie w AC j
gt 120 Ohm Rasiator
{maximum 15) on Lagt Leg 21
Continued on next page
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2.5 Wiring Diagrams, contnued

© Communicetions option.  Figure 2-18 shows the witing connectons for the DMCS Cnmmunlcnums
fﬂﬂﬂlﬂm Option. (nlsn refer to Document # 82-50-10-23)

Figwre 2-16 DMCS Communications Option Connzetions -

DMCS
Mastar
Horw el fuahpiry 500
o Ll iy MCDG
o SHD
{1 D+ 3
120 Ohm
Raalatar
Do not o e
Lioes in the sms
i it Pt Pt E oanduit M AC pavar
® (Soldien B271 Torinka o dell ol Tﬂ n'"'lﬂl'
Communicatien
InBtrumants
120 Ohm Paalxind
(W axirum 31} on Lat Leg -
Continued on naxe page
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2.5 Wiring Diagrams, coninued

Tranemkier power i The wiring diagran example shown in Figure 2-17 provides 30 Vdc at
420 mA 2-wire terminals § and 6 with the capability of driving up to 22 mA, as required by
ey ear s ey the ranamitter which i wired in serias.

If the ransmiwer terminal voltage must be limited to less than 30 volts, vou
CAR insett A zener diode berween the positive transmiter erminal and
termingl no, 5, For example, an INA733A zener diode will 1imit the voltage
gt the transmitter to 25 Vde. i

Comfigure:
A251TYPE = NONE
A2SITYFE = NONE

Figure 2.17  Transmitter Power for 4-20 mA 2-wire Transmitter Using Open Collector Alarm 2

<

Sumant
Output
Load

¥ nocensary, insiall zaner diode hene 1o
{ '{ raducn valtage st tranamitter.
2-wira
Transmitiar

-

o:

| caunon
in this configuration, there k ro Balatinn between ihe curment Cutput and the transmitar.

Cortinued on nez page
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2.5 Wiring Dlagrams, coninued

Tranamiterpowaior  The wiring diagram example shown In Figure 2-18 provides 34 Vdc at

4-20 mA 2-wiro . termingl no, 16 with the capability of driving up to 22 mA, as required by
mlﬂﬂ—lﬂdm the ransmitter which is wired in seriss.

If the transmitter terminal voltage must be limiwed 1o less than 34 volts, you
can inssr 8 zener diode between the posifve transmitter termindl and
terminal ne. 16. For example, an IN4739A zener diode will Limat the
voltage at the trangmitter to 25 Vide.

Corgﬁgure
AUX OUT = QUTPUT

Calibrate the Auxdliary Output ising the procedure given in Section 84 -
Auxdliary Quipur Calibration.

ZERO VAL = 4005

SPAN VAL = 4095

Figure 2-18  Transmitter Power fox 4-20 mA 2-wire Transmitter Using Auxiliary Cutpuot

i mecassary, istall zaner

Jmmm————— o mm——

diode hers to raduce 2-wire
voltage xi iranamittse. Tranemfiter
+18 . +
A 28+ -7
Nt
il
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2.6 Control and Alarm Flélay Contact Information

Control Rslays Table 2-3 liets the Control Relay Contact information.

Control relays operate in the standard control mode.
i.e. Encrglzed when output state is on,

Table 2-3 Contre] Relay Contact Infunmation

Unk Fovor Control Raloy | Control Ry #1 qr #2 Output
Wiring Contact - Indlcalor Status
N.O. Cpan
OoH
N.C. Clorad oA
NG, Opan Ot
Clasad n
on N.C. Closed ot
Open on 1
Alarm Folaya Table 24 lists the Alarm Relay Comtact information.

Alarm relays are designed to operate in a failsafe mode. i.e.
De-energized Guring alarm state, This results in alanm acation when power
is OFF or when initially applied, until the unit completes self diagnostics. if
power is lost to the unit, the alarms wil] functon.

Table 2-4 Algrm Relay Contact Information

Varahk NOT In Alarm Vatable in Alarm Siate
State
Unkt Alarm
Felny indicators Ralay Indicators
Power | FRelay | soman Contact
Wiring
N.O. Opan Qpen
o N.C. Closad o Cloged ot
' N.O. Cleaad Cpen
4]
n N.G. Dpan ot Cloged on
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Section 3 - Conflguration

3.1 Overview

introduction

What's in this section?

Configuration is e dedicated opetation where you usc straightforwand
keyeiroke sequences to select and establish (configurs) pertinent control

daz best suited for your application.

The table below lists the topics that are covered in this section.

Topic Ses Page
s Overdaw 2y
3.2 Contiguration Prompts 308
3.5 Hiow to Qat Started 32
3.4  Configursilcn Tips 33
3.6  Configuration Procadure 34
3.6 TimerGroun 38
37 Tuning Parameters Sstup Group a7
3.8  Setpoint Ramp/Program Setup Grup as
3.9  Adaptive Tune Seiup Group 40
3.10  Algorithm Data Setup Group 41
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To assist you in the configuration process, there are prompts that eppear in

the upper ang lower displays. These prompis Jat you kvow what group of

configuration data (Set Up prompis) you are working with and elso, the
specific parameters (Function prompts) associated with each group.
Figure 3-1 shows you an overview of the prompi hierarchy.

As you will see, the configuration data is divided inta 11 main Set Up
Eroups plus prompts for calibration and prompts that show the status of the

contnucus background tasts that are being patfoarmed.

Conrinued on next page
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a2 Configuration Prompts

Dlagtam: prampt Figure 3-1 shows an overview of the UDC 3000 Set Up prompts and thelr
hisranoty associated Function prompts. - Read from left to right.

Figume 3-1  Qverview of UDC 3000 Prompt Hierarchy
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3.2 Configuration Prompts, connued
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3.3 How To Get Started

Read the contiguration
bps

iead configuration
procedurs

Hat Up grouns

Pammaier axplanations
ot definitions

Configuration record
whmot

Read “Confipuration Tips” shown on the next page. These ops will help
you t0 easily and quickly accomplish the tasks at which you will be
working when you configure your controlier.

Read “Configuration Procedure”. This procedure tells you how to aceess
the Set Up groups, and the Functon parameters within each of these groups
that are shown it the Prompt Hierarchy in Figure 3-1.

The Set Up groups and Function parameiers are listed in the arder of their
The list includes the name of the prompt, the range of sesting or
selections available, and the factory seting.

If you need a detailed explanatior of any prompt listed, refer to Section 4 -
Confipuration Parameter Definitions.

This section hsts the Set Up and Function prompts, the selections or range
of serings that you can make for cach, plus a detailad explanarion or
definition of each parametsr :

Located on the last pags of this section is a “Configuration Record Sheet”.
When you maks your configuration sclections, record them on this sheet.
Then you will have a record of how the controller was configured.

3
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3.4 Configuration Tips
~ Intraduction Listed below in Table 3-1 are a fiew tips chat will help you enter the
' configuration data more quickly. :
Table 3-1 Configuration Tips
Function p
Displaying Groups | Use the key to clspiay the Set Lip groups. The
group fities ars listed in this section in the ordar that they
apgear In tha cartroliar, _
Dlapkeying . 56 the key to dispiay the individua)

Funclians parameters under each group. The pramots are isted in
the trder of their eppasransa In each group,

Beroling To pet to & Set Up group gromet mere quiekly, hold the
key In. Ta get to a Funclion prompt more
quickly, hok the [Function]key in, The display will scra]
ihrough the paramisters.

Thn Erompting scrods at & rate of 243
apcords whan the |Bet Up anFunctiun kay ks heid in.
Algo, 14]{¥] keys wiil move group prompts faward or
backward a1 a rate twice 85 jast.

Changing valuss | When Charging the value of a pammetar, vou can adjust

quickiy & ora significan: digit In the upper display by nulclls In
one kay [&]ar [¥], and pressing iha other [&) or [¥] at
the same ima.
The adjustment will move one digit to the it
Prees the key again and you will mave one mona digh to
the I},

Raatoring toihe | When ysu changa the value or selection of & Parameiar
otginal vake while in Set Lp made and decide not to enter It

[ onoa, tha original value or sslsdiion wil
be recalied.

Exting SETUP ' 1o, it St Up mode, prass the key.
This returms the display to the sama atate i was In
immaciately preceding entry inko the Sel Up moda.,

Timing out from St ¢ If you ame In Set Up made and do not prega any keys for

Up mole ofe tinute, the controlier will ime out and rever to the

. medy and cisplay that wes being usad prior to entry Irfo
Sat Lip mode.

Kay Enor Whaen a key ls prossed and tha prompt "KEY EBROA"
appears In the lower display, & will be for one of the
lollowing reasons: e

» parameater not ava
= net in Sal Upn‘uda,prnn kay Hrst
» key malfunciion, do keyboard test (operation)
» Individudd kay looked cut
10/88 UDC 3000 Controllar Produet Manual K]




3.5 Configuration Procedwe

Witroduction Each of the Set Up groups and their functions are pre-configured at the

faciory,
The factory setrings are shown in the Set Up group tables that follow this

procedurs,

If you want to change any of thess selections or values, follow the
procedure in Table 3-2. This procedure tells you the Keys to press to get to
zny Set Up group and any associated Funktion parametet prompt.

If vou need a detalled explarmtion of any prompt, refer to Section £ -
Configuration Paramster Defluiions.

Procedurs Follow the procedure listed in Table 3-2 to access the Set Up groups and
Funetion prompts. :
[ATTENTION ] e prompting scrolls at & Taie of 2/3 seconds when the
[Set Up| or [Function| key is held in. Also, [4] [¥] keys will move group
prompts forward or backward at a rete fwice as fast.

Tabie32  Comfiguration Procedure
Step opargtion Proes Razuh

1 Select Set Up mode Lppar Display
- Lets you kpow you era n the
: configuration moda and a Set Up
group fiths |6 baing diaplayed in the
var diapfay.
Lovwer Cepiary

This Is the firsl Set Up group title.
"Timar" will appear K snabiad.

2 | Belect any Sst Up group Successlve presses of the oy Wi
BETU® | | cequartially display the ather Set Up group filas
shown In the prompt hherarchy in figure 31,

You can also uga the [&] [V ] keys to scan the Sat
Up grouns in both directians.

Siop at the Set Up group titie which describas the
group of paramatars you want to configure. Then
proceed 1o the next stap.

3 Salect & Funclion
Pargmeter FRMCTION

Shows you the cumast value or
gebactlon {or tha first duncdon prampd
of the paricular Sat Lp group thet
you have salectad,

Lovsr Diaplay

Shows the first Function prompt
within thal Set Up group.

e deplays show Set Up greup “Tuning",
Function prompt “Giatn™ and the valse selacied,

Continued on next page
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3.5 Configuration Procedure, coninued
" Procedune (continued)
Table32  Configuration Procedure, continued
Sep Operation Preaa Rt
[ | Salect other Function i
Paramaters | on Successive presses of the Key wil
FUNGT! sequentially display the oiher function prompta of
the Set Up group you have seleciad,
Stop at the functian prompt that you want to
ghanga, then procesd i the nexl stap,
5 Gh;l;aﬂ the value or Thenmys will increment or decremsnt the value
gelection or selaction ihat ate far the funstion protmipt
A you have selected,
or See "Ceonfiguration Tips™ for instracions to
v increase ar decrease velue quickly.
Change the velue ot selaclion to meat your neads.
¥ the display tiashes, you are trying o make an
unacgcapiable sniry.
] Erter the value or - This ey selacts ancthear function prompt.
sglwction FUNCTION '
or
This key sslscts ancther Sat Up greup.
SETIR The vairs or salectisn you have mads will ba
#ntarad into memary gfter anothar kay [a prassad.
7 Extt Gonfiguraticn This sxlts configuration mode and returns the
LOWER controller 0 the sama state it was in immediabely
DISFLAY | | preceding sntry Info the Set Up mode. It stores any
changas you have mada.
JDC 2000 Controlier Froduct Manual 35




3.6 Timer Parameters Set Up Group

Introduction The Timer Set Up group, wirtn enabled, allows you to
+ set a timeout period configurable from O to 99 hws:5% minutes,
+ gelect the start of the timer a5 elther the | RUN/HOLD | key or alamm 2,
+ sclect the lower display to indicate time remaining ot elapsed time.
Thig group appears onty if enabled in Set Up group “ALGORTHM™.
Fuhtioh prompis Tabie 3-3 lists all the function prompts in the Timer Set Up group.
Table 3-3 Timer Grovg Function Prompts
FUnCHoN Prompt Function Salactions or Facltory
vt Dhipiay Namé Hﬂ'l&:"nf Saning Setting
Dibaiey
TIMER Timer Enabie/Dissbia ENABLE DISABLE
DIGABL
PERIQD Timeout Padod 0:00 10 99:59 o.01
START Start initiation KEY KEY
: ALARM 2
L DIEP Lowsr Display Salactionn | TIAEM (lime remalning) TIREM
E TIME {e/apsad ima)
a8 UDC 3000 Controlier Product Manual 10/85



a7 Tuning Parameters Set Up Group

Eat thie Jroup kst

The Tuning Set Up group contins the Functon parameters that will allow
your controller to raspon correctly to changes in process vatiable or
setpoint.

You can start with predererminad values but you will have to watch your
process to determine how to modify them.

I you have the Adaptive Tuns option, this will automaticaliy select Gain,
Rate, and Reset values.

Because this group contzins functions that have to do with Security and
Lockout, it is best wo configure this group last, after all the other
configuration data has bean loaded.

Coninged or next page
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3.7 Tuning Parameters Set Up Group, comnuss
Funotion prompts Table 3-4 lises nll the function prompts in the Tunin g Set Up growp, How
the “Algorithm"” and “Control” Set Up groups are ¢onfigured detsrmines
which prompts will appear,
Tahle 34 Tuning Group Function Pmmpu
Funetion Promp Funetisn Salections or
Lowet Chumley
Nama Hlng.ué&ytllm Ealtting
PROP BD Propartional Band, or 0.1 10 999.5% 1.0
ar 3aln
GAN 0.1 to 9549
RATE MIN Rate in Minutes £.08 {o 10.00 minutes 0.00
RBET MM Resst in minutea’repesl | 0.02 to 50.00 1.0
MEET RPM Reset In repeata/minute | 8,02 10 50.00 1.6
MAN RSET Marual Resat =100 15 100% Oulpwi 0.0
PROP BD2 Prope riionial .1 o 588.9% 50
ar Band 2, or
GAIN2 Gar, 2 .1 io 559.9
RATEZMN Rate 2 In Minutes 0.08 to 10.60 minutes 0.00
RSET2ZMIN Rasst 2 In minutes/repeat | 0.02 to §0.00 0.2
ASETZRPM Aeset 2 n rapsats/minute | .02 1o 50.00 0.2
CYC 8EC Time (Heal) 11c 120 saconds 20.0
_ ctromechanical Retays
CYC2 BEC Cycle Time 2 [(Coal) 11 120 seconds 20.0
Electromechanical Relays
CYC 5Xa Cycla TimeiHea) Tt 120 {13 sscand increments) 20.0
Soiid Stam(Fletnrs 13380 120=40Sec
CyCanxs3 Cycla Time{Cool) 110 120 {173 second Inoramers) 20.0
Soid State Aslays Te 338, 120 wmd4) Sar
SECURITY Bagurity Code 0 to 4085
LOCKOUT Genfiguration Loekout NONE CALIB
CaLl2
+CONF
+VIEW
MAax
ALITO MAN * ManualiAui Kpy Loockout | DISABL ENAR
ENABLE
SPSEL* Setpoint DISABL ENAB
Sylect Key Lockout ENABLE
RUN HOLD* RunHold kay DISABL ENAB
Loekeout EMABLE
*Only sppean if LOCKOUT = NONE.
38 UDC 3000 Controller Product Manual T0/95



38  SP Ramp/Program Set Up Group

Single Betpoirt Ramp  The Setpoint Ramp Set Up zroup conteins the Funetion parsmeiers that Jet
: " you to configure a single ket point ramp to oconr between the carrent local
setpaint and a final setpoint over a Hme interval (SP RAMP).

Satpolnt raia The Setpoint Ramp Set Up group also conteins the function parameters that
1t you configure a specific rate of change for any Local Setpoint changs
(SE RATE). It includes selections for Rate Up and Rate Down.

Salpsint Program Also ingluded under this group are prompis for configuring s Setpoint
pregram (§P PROG). The prompts and instructions for Setpoint
programming arc in the Operarion section.

Function prompis Tghle 3-5 lists g1l the function prorapts in the SP RAMP Set Up group.

Table 3-5 5P Ramp Group Function Prompts

Function Prompt Function Sslactions or Factory
Lomar Dipley Hame Hlng_nf Satting Setling
Divciey
5P RAMP Single Setpoint Ramp DISABL DASABL
Selection ENABLE
TIME MIN Singla Saipsint Hamp 0 to @55 minutes 3
Temg
FINAL SP Single Seipoint Final Emter a valug within the satpolm
Eatpalni Il
8P HATE Setpoint Rate DISABL DISASL
ENAHLE
EUHR UP Rats Up Value 0o 5989
(&P Rele Enablad) in Unite per Hour
ELHR DN Aade Down Value 0 la 9593
[SF Rala Enatibed) In Uniis par Hour )
&P PROG Satpolmi Programming | DISABL DISABL
ENABLE

10/85
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3.9 Adaptive Tune Set Up Group

Adupiive Tune Adaptive Tune contizuonsly adjusts the PID parameters in response o
petpoint changes, You can sehect mning on minimum setpoint changes af 5%
up o 15% span. Perform adaptive tning after you heve configured the
controlier. :

Adaptive Tune does not work with 3 Position Step Contro] elgorithm.

Function prompe Table 3-6 Lists all the fanction prompts in the “ADAPTIVE" Set Up group.

Teble 3-6  Adaptive Tune Growp Function Promyrs

Funciion Protrpt ’ Function Salections or Faclory
Lear Dingiy
Name FllnE:_'nf mﬁuhu Saming
ADAPTIVE ¥ Mdlaptive Tune DISABLE Disabs
SPehLY
8P CHANG Setpeint Change 5% 15% (nput Span 10
KrPa Procasa Gain 0.10 1o 10.00 1.0
- {Mormally Raad Only)
CRITERIA Tuning Criteria NORMAL FAST
FAST
AT ERRDR Adaptive Tums Error Aaad Only
codes NONE
CUT LIM
IDFAL
ABORT
LOW By
RUNING

* ADAPTIVE TUNE DOES NOT WORK WITH 3 POSITION STEP CONTROL ALGORITHM

40
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3.10  Algorithm Data Set Up Group

knrexhuction ‘This data deals with various alporithms residing in the controlier: Control
Algorithen ané Qutput algorithms, enabling the Second Input or the Cutreat
Duplex range, and selecting the type of rclay. '
Function provngrie Table 3-7 lists 8]l the fumction prompts in the “ALGORITHM” Set Up
group.
Table 3-7 Algorithm Group Fanetion Prompts
Function Promgt | Funatiif Salections or Facioty
Lowsr Display Nam Hana:*m Satting Satting
Dy
CONT ALG Comrol Alparithm EI%-DFF‘ PID A
A
PIDB
PO+MR
. IPETEP
INPUT 2 Inpid 2 ENABLF DISABL
DISARL
OUT ALG*™ Qutput Algoriihm TiME Pepands on
CLARNT madel
PDSITN
TIMED
CURD
ClRM
TICUR
4 20RANG Curmenl Duplex Ranga 100PCT [FLILL) BOFCT
{CURA D} 50 PCT (SPLIT)
RLY TYPE* Outpxrt Relay Type MECHAN MECHAN
SOL BT
TIMER Timar Group ENABLE DiSABL
Enable/Disable DISABL

* For Time Propartional only. Prampt appears gty if LOCKOUT=NONE
*» Salactions gre model depensient. For example, corent cupus maodels cannat be configured for Time Proportioning

Simplex Cuiput.

10/98
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3.17  Input 1 Parameters Set Up Group
Infreduction This data deals with various parameters required o configume Input 1.
Function promgis + Teble 3-8 lists all the functicn prompts in the “INPUT 1* Sat Up group.
Table 3-8 Input 1 Group Function Prompts
Function Prompt . Funetian Salactions or Faciory
_ Name th&:ﬂnfﬁﬂ;ﬂ ng Satting
DECIMAL Decimal Poitt Locatkon X0 Mona R00L
XX Cne
KX Two
UNITE Temperatune Linits DEGF NOME
LEGC
NONE
IN1 TYPE Input 1 Actuation Type BTG TTCH B-10mY
ETCH TTGL
ETCL WTGH
JTOH WTCL
JTCL 100 PT
KTCH 100 L0
KTCL BOG PT
NMNMTC K RADIAM
NNM TCL  4-Z0mA
NIC TS 0-10my
RTC 10-50m
5TC 1-8Y 0-10V
XMITTER TrRngmitter BTC TTEH - LINEAR
Characiertzation ETCH TTGL
ETCL WTCH
JTCH WTCL
JTGL 100 PT
KTCH 100 LO
KTCL 500 PT
NNMTC H  RADIAM
NNMTCL LINEAR
NIGTC SQROOT
RTGC
5TC
N1 HI Inpot 1 High Range Velue | -598.0 1o D989, 1000
{Linwar Inputs only In enginaaning units
M1LD INput * Low Range Vale | =599.0 to #5989, o
{Linear inputs onty) in anginesring units
Continued on next page
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311  Input 1 Parameters Set Up Group, consnued

—
1 :
' Function prompts, Table 3-8 lists all the function prompts in the “INPUT 17 Set Up group.
contirusd
Table 3-8 Input 1 Group Function Prompts, continued
Function Prompt Function ‘ M;m Foc
n
N nm&:" ey ng -
DIAS IN1 input 1 Elas —939.0 to 8599, 4]
FILTER 1 Input 1 Fitter 0 to 120 seconds 4]
BURNQUT Burnaut Protection UENE NONE
DOAWN
EMISSHN Emissivity .04tz 1.00 D
PWR FREG Powar Line Frequency 5O Hz 80 Hz
BO Hz
LANGUAGE Pmmpt Language ENQLIS ENGLIS
FRENCH
GERMAN
SPANIS
ITALAN
i
oy,

1085

LD 3000 Controller Procduct Manusl

43



3.12  input 2 Parameters Set Up Group

rtrocuction This data deals with various parameters required to configure Fuput 2.
This only appesrs when input 2 in the “Algorithm® Group 1s cnahlsd,
Function prompis Table 3-9 lists all the function prompts in the INPUT 2 Set Up group.
Table 3.9 Inprut 2 Group Function Prompts
—
Punction Funetion Selecticng or Factory
" Name Range of Saming Setting
Dspumy
XMITTER2 Trarsmitter BTC TTGH LINEAR
Characiadzation ETCH TTCL
ETCL WTCH
JTCH WTGL
JTCL 100 PT
KTCH 100 LD
KTCL 500 PT
NNMTCH  RADLAM
NNMTCL LINEAR
NIC TG SCROOT
RTC
ST
IN2 Ml Inart 2 High Range Valie | =933.0 o D085, 1000
- ' in snginearing urits
| {Adjustable for inaar Inputs onty)
IN2 LD Input 2 Low Rangs Valus | —088.0 to o999, o
In engineaning unfs
(Adjustatve for inaar inputs ohiy)
FILTER 2 Inpurt 2 Filtar 0 to 120 sacands 4]
0 = MNa Flkar
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3.13 Control Parameters Set Up Group
(nresduction This dews deals with various parameters required to effectively control your
process.
Function prompts Tabie 3-10 lists all the function prompts in the “CONTROL” Set Up group.
Table 3-10  Control Group Functiot Prompts
Hmmgnm Functkan Sl%nlr w
Name Flma; 150 ng ng
PID SETS Tuning Paramater Sels | 1 ONLY 10NLY
gREYBD
2PV B
Z5P 5w
SW VALUE Auinmlﬂc Switchaver Vale In Enginaarng Linits 0.00
Value
BP SOURC Lecal Setpoint Source 1 LOCAL 1
2 LOCAL LOGAL
RSP 5RE Remoie Setpoint Sourca I;EME NONE
: IN2
RATIO Rallo —20.00 to 20.00 1.0
BIAS Blas -936.0 10 8999 |n enpinesning o
units
8P TRACK Local Setpoint Tracking | NONE NONE
PV
RSP
POWER UP Power Lip Recal MANLIAL MANUAL
. A LSBP
A RSP
AM 3P
AM LEP
PWH OUT Power Lp Ounpurt LAST LAST
- FSAFE
Thll ;rumpi wil
appear anly # “APSTEF" is selected &
Sat Up groug "ALGCRAMHMT, function
prompt *CONT ALG™
5P HILIM Seipoint High Limit 010 100% of epan input #n 1000
enginesanng uhite with decimal
place.
SPLOLMW Swipoint Low Limit 0to 100% ol apan input in o
angineserng uhith with decimal
place.
ACTION GControl Output Direction | DIRECT AEVERSE
REVERSE
Table continued on next page
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3.13

Control Paramaeters Set Up Group, contrusd
mmgmm Table 3-10 lists all the function prompts in the “CONTROL” Sat Up group.
u .
Table 3-10  Control Group Function Prompts, continned
Function Prompt Function Saiectiona ar Factory
Lower Depiay Neme Hang.nl Satting Satting
Dipay
QUT RATE Output Changa Aats EE}E%LE DISABL
| L
Doas net
apply 10 3 Posltion Step
Centrol aigonithm,
PCTMUP Output Rate ¢ 10 9969% / minute 0
Up Valua
PCTM DN Outpun Rate 0 40 9299% / minuts 0
Down Vaiue
. OUTHILIM High Cutput Limit =5.0 to 105.0% of outpul 1000
OUTLOLIM Low Ouiput Limit -5.0 10 106.0% of autput 0
BROPOFF Cortrolier Diopoft Value | -5.0 to 105.0% of sutput 6.0
DEADEAND Quiput Rgiay Deadband | Currert Proportanal Duplex or 2.0
' Time Properiional Dupfax:
~£.0 19 25.0%
Position Propartional or Three
Positlon Step.
0.5 E0%
OUT HYST Output Raley Hysteres's | 0.0 to 5.0% Q.5
FAILSAFE Fallsate Quiput Yalua iEut rl;l.uli*lhln the range of the output ..o
. mits,
For 3Pos. Stap Contra!: | For 3Pas. Step Comrol:
100PCT 100PCT - Set motor position 1o
' 100% outpeat peskion
OPCT OPCT - Sat thotor posttion ie 0%
output pasltion
MAN OUT Powar-up Manusl Mode | 0.0 1o 100.0% 8.0
Cutput Presst Valus
AUTO OUT Fower-up Aylomatic 0.2 1o 100.0% 0.0
Mode Output Preset
Vilus
PBorGAIN Froportional Band of Galin | PB PGT GAIN
Unite GAIN
MINDI M Racat Linite RPM MiN
MIN

UDC 3000 Conrtrolier Product Manual
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3.14  Options Set Up Group
Infrocuction This data deals with various options that arc available with your controller.
1 your controller does not have any of these sptions the prompts will not
APPEET, '
Function promgts Table 3-11 lisis all the function prowpts in the “Opdons” Set Up group.
Tebls 311 Options Group Function Prompts
Funation Prompt Fumnction Soloctions of Factory
Lowar Daniey Name Han&:_m Setting Setting
, =t
AUX ouT Auxllery Quiput DISABL DISABL
Repreasentaticn N1
N2
PV
DEV
OUTAUT
]
L5P
_#MA YAL Audiary Cutput Low Low acaes vakre to raprasant 4 g
Scaling Factor MA,
VEU& In % for ouriput. AN ofner In
Engineanng uniis.
20mA VAL Muxifary Quiput High High scale vakie to rapresant 20 Q
Sealing Facter mA,
Value# In% for sutput. All atherin
. Engineasing units,
DIG IN1 Dighw! Input 1 selections | NONE NOME
To MAN
To LSP
To 26P
To DIR
Te HOLD
ToFID2
PV 2IN
To RUN
To BEQN
8TOPI
WAN FS
To LOCK
To AOUT
TIMER
Al STA
DIG1 COM Digttal Inp 1 CISABL DiSABL
Combinations +PIC2
+TODIR
+10 §P2
+DISAT
DKAmN2 Dighal Input 3 gelections. | Serne s DIG IN 1 NONE
DI 2 COM Digitad Inpud 2~ Sarme a8 DIG1 COM DISABL
Sombinations
10/08 LDC 3000 Comtmlier Proguct Manual AT



3.15  Communications Group
troduction This data deals with the Communicariens option that is available with your
¢ontraller, This option allows the controller to be connected 1o 2 host
computer via a RS422 or DMCS hus,
If your controller does not have this option the prowpts will not appear.
Funalion prompis Tabte 3-12 lists all the function prompts in the “Com™ Set Up group.
Table 3-12  Com Group Function Prompts
Function Prompt Function Selaciiong ar Faciory
Lawer hwiay Name Range of Satiing Satting
. Cmpimy
ComSTATE Communications Oglion | DISABL DISABL
: Slate DMCS
AS422
Com ADDR Communications Station | 110 88 o
Addrass
SHEDTIME Bhed Tima 110 255 sample periods ¢
PARITY Parity oph QDo
(RE422/485 Only EVEN
BAUD Baud Rate 300 4800 o
’ 800 9600
(RE422:488 Oniy) 1200 19200
2400 .
DUPLEX Duplex Oparaticn HALF HALF
[RE4Z2485 Oniy) FULL
TXDELAY Trmnsmission Dalay 1 to S04 milllwecands 1
{RS422:485 Only}
LOOPEACK Local Loon Back CISABL DISABL
ENABLE
SHECMODE Shed Gﬂm:hr Mode and TLSIEJAN LAST
{DMCS Only) Culput Leve FEAFE
TaAUTO
- SHED §P Shed Setpoint Recal TO LSP TO LSP
TOCSP
{CMCS Only)
UNITS Commyunication Linits EEEGHT PERGNT
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3.16  Alarms Set Up Group
krroduction This data deals with the Alarms function that is available with your
controller.
There are teo alarms available, Each alarm has two setpoints.
You can configare each of these two tetpoints to alarm on one of nine
events and you can configure each setpoint to alarm High or Low.
‘You can also configure the (wo setpoints to alarm on the same event and 1o
alarm both high and low, if desired.
Function profmpis Table 3-13 lists all the function protapts in the “Alarms™ Set Up grovp-
Table 313  Alarms Group Functlon Prompis
Function Promet Funetion _ H;l:ncﬂﬁﬂl or Factory
hamw gerisening st
A181 VAL Alarm 1, Setpolnt 1 Value in Engingering Units o0
Yaue
A182 VAL Alarm 1, Ssipoint 2 Vese in Enginasring Unie 10
Value
AZE1 VAL Alarm 2, Satpaint 1 Value In Engineering Units 85
Value
A282 VAL Alarm 2, Satpoim 2 Valye In Englneering Unis E
Value
ASITYPE Alarm 1, Setpolnt 1 Type | NONE NONE
IN 1 {input 1)
IN 2 {input 3
FY Procats Varmble)
DEV [Deviation}
QUTRUT
SHED (Commurisations]
EVON (57 Prograunming]
EVOEF (5P Pragamming)
MAMNUAL (Wanual Mocls|
A82TYPE Alarm 1, Setpoint 2 Type | Same a8 ASTTYPE NOHE
A281TYPE Alarm 2, Setpoirt 1 Sama as A1S4TYPE NONE
Type
AIS2TYPE Alarm 2, Selpaint 2 Type | Same ag Al E1TYPE NONE
ATSTHL AR 1, Setpoint 1 State | LO Hi
H
A1B1 EY SP Programming Event | BEGIN
Alarmn State for Alam 1, END
Satpoint 1
Table continued om wod page
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3.16

Alarms Set Up Group, cominued

Funlﬁtlungmmpll. Table 3-13 lists &l the function prompts in the “Alarme™ Sat Up group.
continue
Table 3-13  Alarms Group Functon Prompts, continued
Function Function Sslaciicna or Factory
Lowst Diginy Narw Hlnw! Satting Satting
Dwpiay
Al1S2HL Alarm 1, Setpoint 2 State | LO K-
M1
A182 BV SP Programming Event | BEGIN
Alarm Siale for Alam 1, END
Sefpoinl 2
AZBT1HL Alarm 2, Beipeint 1 State h? HI
A2S1 EY 8P Programming Event | BEGIN
Akarm Siale fer Alarm 2, END
Beipaind 1
A282HL Alarm 2, Setpoimt 2 S1ate | LO Lo
HI
A282 BV SP Programming Event | BEGIN
Alarm Steie for Alarm 2, EMD
Seipaird 2
AL HYST Alarm Hysteresis 0.0t 100 % of Output or Span as 0.1
approprixie
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3.17 Calib Group

+ Culibration dam The prompts used here are for field calibration purposes.
Refer tw Section 7 — Calibration in this manual ﬁnrmmplutcmfumamnand
instructions,

3.18 Status Group

Statue Tos! Dana Tha prompts nsed here ars Tead only.
They are used to datermine tha reason for a conroller failure,
Refer to Saction 9 - Troubleshooting in this manyal for mmplew
information.
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3.18  Configuration Record Shest
Keap & record Enterﬂ:-uvnluaﬂrselmanform:hpmmptunﬂusshmmymmduhavu
_ record of how your controlier was configured.
Group Function | Veiueor Factory Gretp Function "Jill.lur Factory
Prompt Prompt | Seledioh | Selting Promist Prompt | Selection |  Settind
THMER TIMEAR DISABL | CONYROL, PIDSETS 10NLY
PERICC —_— 0.0t BWVALUE —_ 0.00
START N KEY BPEOURC 1 LOGAL
LbsR TI REM RSP SR NONE
, RATIO - 1.8
TUMNHG PROP BD —_— 10 BlA% 1
o SP TRAGK NOWE
GAIN —————— 0 FOWEA UP MANLAL
FATE N . 0.00 PR DUT LAST
RSETMN 1.0 5P HILIM 1000
- SPLOLIM 1]
RSET FPM 10 ACTION AEYERAE
o CUT AATE DiSARL
MENRSET 0.0 PCTMUP &
PRORED: " 1.0 PETMDN o
o CUTHLM 1000
ITH - 14 U LoUM 9
RATEZMN 0.00 DRCFOFF 0.0
REETHN 18 DEADBAND 20
o LLIT HYST i1
FBETZAPM 1.0 FAILBAFE 30
GYDREQ — 20.0 MAN OUT an
CYCZIRD 0.0 AToouT T — 0.0
SECURTY g PBorGAIN BAIN
Lockaur CALIE MINGrRPIY MN
MITOMAN ENABLE
8P xEL —— ENABLE | ormions AL OUT DiRARL
AN HOLD ENABLE Ak, VAL . _ o
fomAVAL o
BF RAMP . S RAW DISABL DIGIN 1 NDME
TWE Wi a DiG1 COM — DIEARL
EAL &5 - N3 IN 2 _ NOME
82 RATE —— BISARL oezooM DISAN
MR _
EUMRDN T - Com ComSTATE __ [NSABL
&P PROG — DISABL. Com ACDR 1]
SHEDTWWE 0
ADAPTWE ADAPTIVE DESABL PAR'TY —— oo
SAOMANG © BaLEY - n
G 1.0 — -
GRITEAA - T ™ m..wH —_— 1
LOOPEAC —_— DHBABL
ALOGRTNEA CONTAG FIQ A BHEDMODE LasT
MPLIT 2 R DIGARL SHED 8P R TOLEP
CUTALG I — — UNTE — PERCHT
*=20RNG — BOPCT
ALY TYFE —_— MECHAN | Alaus ATE1 VAL : 1]
TIMER CXSABL A192 VAL - »
AZBIVAL "3
AT DECIMAL —_— st A2 VAL ) 5
LIN'TS —_— HONE MBATYPE NONE
i TYPE —_— D—10mYy MBTYPE NOMNE
AMITTER LINEAR A2E1TYPE NONE
W1 HI o E NOKE
W1LD —_— 0 AIBTHL HI
BIAS IN -_ o AS1EV I —
ALTER mh c :1;:; HL Ly
e e— 182 EY -_—
EMISEN [ ADSIH L, I Hi
PARFRED #0H7 A251 EV -
LANGUAGE —— ENGUE ADE2H L R Lo
A25% BV - —
NPUT? MMTTERZ2 LWEAR AL HYST — g1
MZH 10C0
INZ LD _ o
FLTER 2 1

62
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Sectlon 4 — Configuration Prompt Definitions
4.1 Overview

Itrocuction This saction provides information for all the wser configurable parameters
listed in the configuration sestion. If you aren't familiar with these
parameters, this section gives you the parametsr promgk, the selection or
range of setting that you can make, and a definition of how ¢ach parameter
sptting affects controller perfotmance. It will also refer you to any other
prompts that might be affected by your selection.

Whars nthigsection?  'The table below lists the topics that are covered in this section. They are
listed in the order of their appesrance in the controller.

Topic Ses Page
4.1 Dvarviaw B3
4.2  Timar Parameters Set Up Group 54
4.3 Tuning Paramaters Set Up Group 56
4.4  Seipoint Ramp/Rate/Program Set Up Group 58
4.5  Adasive Tune Set Up Group 59
4.6  Algodthm Data Sel Up Group 61
4.7 g1 Set Up Goup 65
4.8 Input 2 Sat Up Group -E]
48  Conirel Set Up Group Ea
410 Options Set LUp Group 76
4,11 Cormmuynicatans Set Up Group ki:
4.12 Alerns Set Up Group . 81
4,13 Calation Data B4
4.14 Status Teet Pata - B4
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4.2 Timer Parameters Set Up Group

Timar group prompts

Tebl= 4-1 Timer Group Prompt Definitions

The Timer epticn allows you o configure a dmeont period and 1o select the

-+ timer stant by either the keyboard (Run/Hold key) or Alarm 2. The optional

digital input can also be configured to amrt the fimer. The timer display is
selectable as sither “time remaining” or “elapsed time,

~ Alarm 1 is activated at the end of the tmeour pariod. When the timer is

enabled, it has-exclusive control of the alarm 1 relay-—any previous alarm 1
configuration is ignored. At imeout, the timer is ready to be activated sgain
by whatever action has baen configured,

Tablz 4-1 lists all the function prompts in tiv Timer setup group and their

definitions.

Lowar Dispiay Prompt Upper Display Paramatear
Range of Satting Definhion
. or Salection _ .
TIMER ENABLE TIMER aliows you to enable or ditatus the imer
DISAEL optizn,
PERIQD 0:00 to 99:55 PERIOD aliows iya.r to configure The length of
timeawt pericod (irom O to 88 hours:59 minutes).
BTAHT KEY START allows you to eslect whathar tha timar stars
ALARM2 wiih ihe keyboard (RunHcld key) or Alam 2,
L DiSP TIREM L DISP gliows you to sslsct whether ima miﬁ%
E TWME (T1AEM) or elepsad time (E TIME) is disgdayed for the
timer oplion.
The time is shown on the iower dlaplay in HH:MM
format skeng with a rotating "clock® character.
H the "clock” retation is clockwize, elapsed tma Is
indizatad.
it the ‘clock™ retailon is countemiockwies, tima lalt Is
indizatad, -
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4.3 Tuning Parameters Set Up Group

Inrtroduction Tuning consists of esmblishing the appropriatc velues for the tuning
COnStants you are using 5o that your controller responds carmecily to
chenges in process variable and setpoint. You can start with pre-determinesd
values hut you will have to watch the syster 1o see how 1o modify them.
Adaptive Tune featire automatically selects Gain, Rare, and Reset.

Set this group last Because this group contains functions that have to do with security and
lockout, we recommend that you configure this group last, after a1l the other
configuration data hes baen loaded.

Tuning group prompts Table 4-2 lists all the function prompts in the Tuning setop grodp and their
definitions.

Table 4-2 Tuning Group Frompt Definitons

Loramsr :
D[ s —
or Sslaction

PROP BD 0.1 tc 959.2% ' PROPDRTIONAL BANU s the parcent of tha range
ar of the measured variable for which a proportional
GAN &1 1o 859.9 controler will produes a 100% change in its ouiput.

GLAIN by i rafio of output charge (%) over the
measured variable changs (%) thal caused it

Lty
B Fo%

where PB is the propartional band {in %)

It the PB Is 20%, then tha (ain Is §. Lkewiss, a 3%
¢hange In tha snor signal [SP-PV) will result in 2 15%
change In the controlier's auipul dus ta propartional
action. H the (Gain is 2, ihen tha PE is 50%.

Dafined a3 “HEAT" Q3ain an Duplax maodeais for
veriptions of Heat®Soo! applications.

The eslection of Prop. Band or Qain |e mace i 1ha
conirol pasameler proup undar prampt *PRArGAIN "

RATE MIN 0.08 to 10.00 minuies RATE aolon affects the controller's cutput whanever
0.03 or laza = OFF the clgviation le changing; and attects it more when
the devialion is changing fasiar.

Definad a5 “HEAT Rate oh Duplex modale or
vanationa of MeatCocl applications. ]

Continied an nex page
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4.3 Tuning Parameters Set Up Group, coninues

Table 4-2 Turing Group Prompt Deflnitions, continued

Lwar Dispiey Prompt Upper Display Farametor
' Range of Satting Definktion
of Salaction
RSETMIN 0.02 %0 50.00 ASET MIN « RESET IN MINUTES / REPEAT
or RSET RPM = RESET IN REPEATS PER MINUTE

_ RSET APM AESET ad)usts the contrallar's autpat in ascorgance
with both tha size of the devistion {SP-PV) and the
timw it iaste. The amaunt of the corractive astion
gdepends on the valde of Saln. The Rasst agjustmant
s measurad ag how many timas propational achion is
rapasted/minyta.
Used with conirel algadthm PID-A ar FID-B.
Caflned as "HEAT" Rasai on Duplex modals 1o
varations of Heat/Coel applications.
Tha asiattion of minuies per rapeat or repeats per
minLie is macde in the condrol parametars group
wuder preampt “MINOrRPM."

MAN RIET =100 10 +100 MANUAL RESET Is only applicatis If you have

(in % output) control aigorth PD WITH MANUAL RESET.
Bagauss a proportional controfier will not necassarily
ine out at setpoint, thers will b a deviaion (otfset)
irom gatpoint, This siminatas the ctiset and lets the
PV lina o at setpaint,

PROP BD2 0.1 12 999.9% -PROPORTIONAL BAND 2 or GAIN 2, RATE 2, ancd
Coar or : RESET 2 parameters are he sarme & previously
GANN 2 0.1 o 3859 daescribed 1or “Heal" axcept thai they refer fo the

cool zone mdngnmnm: on duplex modele or the
second sel of PID constants, whichever i partinant,

RATEZMIN 0.08 10 10.00 minutes

. 0.08 cr lass » DFF

RIET2ZMN 002 to 5G.00

RSET2RPM )

CYC BEC 1to 120 maconds LYCLE T (HEAT) cetermings the fangth of ona
time peoporional output ralay cycle, Defined as
“HEAT" cycle lime for Heat/Cozl applcatons.
Eletromechanical relays

cYcz BEC 110 120 seconds CYCLE TIME 2 (COOL) & tha same 4s above except |
H apclies to Duplex models asthe ayole ima In the
“COOL" zone of Haal’Cool applications or 1or 2nd
s&1 of PID eongtamis.
Elctromachanical rlays

CYC B3 1 to 120 (113 escond CYCLE TIME (HEAT) - came &3 above sxcapt bor

Incremears) 8ol otate ralays.

1= .33 58c./120 = 40 pec. | Algoriihm promgt *RLY TYPE", salection "50L ST

CYE2 8Xa 1 1o 120 {1/3 second CYCLE TIME 2 {COOL;} same as above except for

incramants) wokd stats relays, '

1=.,33 850120 = £D =0 Agosthm prempt *ALY TYPE", aalsction "SOL 8T

Corginued on nest prige
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4.3 Tuning Parameters Set Up Group, coniinued

Table 4-2 Tuning Group Prompt Definitions, continued

Lowsr Displary Promi?

Uipper Dinpsbary
Ranga of Seting
or Selection

Parametsr
Definition

SECURITY

Q000-4085

SECURITY CQDE - The level of keyboand kdkot
may be changed in the 2et up moda. Knowledgs of 2
sanuity pode may be required to changs from one
lavel to another. Salect this number hare, &gy I,
and keep it In a ssoure location, :

Entering “0" disables the sscurity code feature.

NOTE: The Security Goda 18 for Keyboard entry only
and |s not avallable vis communications.

Can only ba changed I “LOCKQUT" galaction is
*NONE",

LOCKDUT

NONE
CALIE
+SCONF

+VIEW

LOCKOUT appliss to one of the functional groups:
Cerfiguratian, Calibration, Tuning, Adapdive Tube.
DO HOT CONRAGURE UNTIL ALL CONFIGURATION
13 COMPLETE. '

Mo Lockowt — all groups raddiwrile, Allows individual
key laskoul.

CALIB - All are avaliable for readfwrile except for the
Cailbration and Keyboard Lockout groups.

+ONF ~ Turing, 5P Ramp, and Adaptive Tune
groups ars raadwiia. All ofher grouns &ra raad only.
Kayboard Lepkout and Calbration grodps are not
avaiiahia.

+VIEW — Tuning and Selpeint Kemp parameters are
regdrwrite. NG Diher parameiere arg viewabe,

MAX - Tuning and Satpcim REMA paramatars ara
avﬁlﬂla for raad only. MO cihar Daramsers ans
Bwakle

AUTO MAN

DISABL
ENABLE

MANUAL/AUTC KEY LOCKOUT = Alows wou to
disakle the ManualiAuto key.

Disabla

Engkle

Can only ba viawed il *LOCKOUT" is configured for
"NONE".

SP 3EL

DISABL -
ENABLE

SETPOINT SELECT KEY LOCKDUT = Allows you 1o
disable the Setpoin Sekd! key.

Digake
Enabla

Can gnly ba viewsd It .OCKOUT" Is configured for
"NONE",

AUN HOLD

DISABL
ENABLE

RUNHOLD KEY LOCKOUY — Allows you © dsable
the Run/Hold key.

Disghie

Enatle

Can only ba viewed If "LOCHOUT" I3 configured for
"NONE".
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4.4 Setpoint Ramp/Program Set Up Group
Introduction A sihgle setpoint ramp can be configured to occur betwesn the current local
setpoint and a final local setpoint over a time interval of from 1 1 255
mimrtes,
There is also a configurable Tate of change for any local setpoint change,
You can alsc configure a 12 segment program from a '
You can start and stop the ramp/program using the RUN/HOLD key.
Satpoint Rampy Table 43 lists 2] the function prompts in the Satpoint Ramp/Rate/Program
RES/PTOQran grouR  gerup group and their definitions, ,
prompls
Table4-3  Setpoint Ramp/Rate/Program Group Definitlons
Lowsr Display Prompt Linpar Diaplay Pasameter
Aange of Setting Lafintion
of Salaction

P AAMP SMNGLE SETPOINT RAMP — Maks selaction to
anabis or disable the sstsoint remp funclion. Make
BUIe You configura B ramp fime and = final seipaint
vilue, “5P RATE™ and “5P PROG" must ba cisablad.

ENABLE ENABLE SETPDINT RAMP — Allows you to siart the
stpoint ramg (In autematic meda), -

DISABL RISABLE SETPOINT RAMP — Disables the sstpoint
ramp,

TINE MN Oto 255 mirciee SETPIHNT RAMP TIME — Entter the number of

: minutes desired to reach tha finel setpaint.
A ramp ¥me of *0" Imphiss and immadiate changs of
E&1ROINt.

FINAL 8P Within 5P Emits SETPOINT RAMP FINAL SETPOINT = Enler the
valus gésired for the final seipoint The controfer wil
cperate at the satpoint wat here when ramp is ended.

SP RATE SETPOINT RATE — Lats you confipure a speciic
mate of change for any local gatpoint changa. *SP
RAMP® and *SP PROG” mugt be d sabled.

ENAELE ENABLE SETPOINT RATE — alicws 1he SP rate
feglure

DISABL DISABLE SETPCINT RATE — digables ths saipoint
rate faaturs,

ELHR UF I 1o 8994 In Engineering | RATE UP — Value jor SP FAlate selection

UInits per hour '

EWHR DN 0 to 9388 in Engineering | AATE DOWN — Value for 5P Rata saisctiofn

Unils per hoasr
3P PROG SETHOINT AAMP/S0AK PROGRAM
Availabla only with cortraflar 1hat contaln this
(aption} option.
ENABLE For reascns of convenisncs, the irformation for the
prompts whan SP PROQ is anabled ars inclsged In
CiSABL Segtion § —

|

Seipaint Programming OdF«an.
'SP RAMP" and “SP RATE" must b oisabled.

58
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4.5 Adaptive Tune Set Up Group

" introcucticn Adgptive Tune continuous!y adjusts the PID parametets i1 response to
setpoint changes. Also, it can be used during start-up without prot
initialization or process knowledge,

Adeptive Tumaproup Table 4-4 lists all the function propts in the Adaptive Tune setup group
prompks snd their definidons.

Table 4-4 Adaptve Tune Group Definitdons

Lewwer Dizpley Prosmpl Lipper Display Parameter
Aange of Setting Dafinition
of Selaction
ADAPTIVE ADAPTIVE TUNE
DISABL DISABLE ADAPTIVE TUNE = Disatles the Adaplive
Tura tuncticn.
SP SETPOINT DMLY — Thig salection tunes on sspein

changas only. [t empiays time domain analysie t
pecelerate line out & any dacirad astpaint without
prqr initialzatlon or procese knowladge,

SP Onlyis the recommended start-up madi - 1o ba
wsed when ne knowledge of the process funing
vaues is gvaiabla. inthe Start-up mode, and after
enabling ACAPTIVE, the oparatar simply 1hes out
the process variable in manual made, selecis the
desired SP value and ewitchas to automatic mode.

8P CHANG 510 15% EETPOINT CHANGE - The minimum satpolnt
change thal will rasuXt In re-tuning must ba
corfigurad bervesn 5% and 15%:
L. if the r&nge |8 D to 2400 and 554 is
comfigured, re<tuning will oogur If the
satpoirt change is 120 or largar.

KRG 0.10 %0 1000 PROCESS GAIN - Thig is the Qain of the propess
baing tuned. It ls automaticasy caloulated during
wning process. This Is normally 8 READ only vatue. it
should enly naed 1o be changad If the contraller falls
ta kientHy the process. In 1hie caee, 6l the valus te
algebralc value of PY in parcent, divided by ouiput in
percant while In the manual mads.

_ Note you must disable Adaptive .

tunse w change iuning consiant values from the
keyboard,

CRITERIA TUNING CRITERLA - Lats you salect  oriterion best
sulted 10 your prooese,

NCRMAL NORMAL ~ Orginal ¢dtical damping (no overshodt)
critarion,

FAST FAST - Is 2 more BYGressive uning with a minimal
peselble overghoot of less than 0.5%.
| For axample: slightly underdamped.

Cantinued an next page
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4.5 Ada'pﬂve Tune Set Up Group, connusd

Table4-4  Adaptive Tune Group Definitions, contimuesd
Lower Glapiay Promp | -

Upper Display
Range of Satting
or Bolactlon

Pamametar
Definition

AT ERROR

NONE
OLITLIM

IDFAIL

ABORT

AUNNG

ADAPTIVE TUNE ERROR STATUS ~ When sn snmor
is datacted In the Adaptive Tuhe process, an emer
prompt will appear.

NQ ERRORS

OUTPUT GREATER CH LESS THAN OUTPUT
LLIIIITB ~ Outpet set insufficiartly to gat Setpoint
Yalud,

ENTIFICATION PROCESS FALLED — An Begal
value for (3aln, Rata, or Aasat wae calculatad.

CURRENT ADAFTIVE TLINE PROCESS ABORTED
- causad by one of tha following conditions:
~ ghanging to manual mods
» chigital inpwt detected
= In heat ragion of cutput and & cool output
calculated o vice versa,

RUNNING - Informational ﬁmrrpi Indicating that

*SP Adapt® is stfll active checking process gain,
aven 1:"'“!-#1 "™ &= not fit, It does not affect keyboard
oparation.

aa
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4.6

Aigurlthm Data Set Up Group

This data deals with various algorithms in the controller: Control algorithm,
Qutput algorithm, Enabling the secand input, or the Cutrent Duplex range.

" inimgiuction

Algorithm group
prompts

Table 4-5

Table 4-5 lists all the function prompts in the Algorithm sewp group and

their definitions.

Algorithm Group Definitions

[

Lower Display Promt

Upper Dispiary
Ralge of Satting
of Salection

Parameiar
Dwfiniion

CONT ALG

ON-OFF

FID A

NOTE: PID A should not
be used far Proportional
oty action. i.e. no (mMegral
fraset] action. Ingtead, use
PD-+4R with raie set to D,

The CONTROL ALGORITHM ieta you seioct the type
of exynérol that Is best tor your process,

DN/OFF is the simplest control . Tha eutput can
be sither OM (100%5] or OFF [D%). The Process
Variable PV} is compared with the satpoint (BF) o
determine the sign of the emar (ERRCRA = PV-5F).
‘The ONAOFF algarithm operatas on the sign of the
ermar sighal.

§n Direst Acting Control, when the amar aignal is
positiva, the output ia 100%: and when the amor
signal is negative, the output ia 0%, If tha control
action is reveras, the cpposite is true. An adjustable
ovarap {Hysteresis Banc} is provided batween the
on and off Rates.

Other prompt afiscted: "OLT HYST"

DUPLEX ON/OFF ia an axiansion of this akyortthm
when the cupud |s eonfigured for Duplex. i allows
tha opemiian & & sapond ONOFF output, Thars 18 8
daadband between the oparating ranges of the two
inputs &nd an acjustahia ovarlap |hysterasis) of the
gf and ofl steles of sach ouiput. Beth Deadband
and Hystarsais am separmsly adjusiabla. With no
relay acnian tha cordmlier will read 50%.

Othar alfactad: *OUT HYST" and
DEARBAND!

PID A Ig normally used for three-mode cantro. This
meane thal the output can be adjusted somewhaere
between 100% and 0%. || applies all three control
axtiong — Proporilonst (P), Integral {1}, Bnd Derivative
{R) —1¢ the error sigral.
Prooorional (Galn — regulaies the controller's
oulput in proportion 1o the wmor signal (the
difference batween Process Vanebla and Sspeint).
- rggulates the comolars outpadt to
tha glza of the prror and tha time the srmor s
@xisied. [The amount of corraclive action cepencs
on the vaus &1 proporiionzl Gain.)

Darlvatve Rata — repulatas tha controkar's output in
proporlion 1o the rate of changs of the emor. (The
amount of comactiva action depends on the valus of
proporlshal Galn.)

Confinned on mex pege
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4.6 Algorithm Data Set Up Group, contrued

Table 4-5 Algorithm Group Defimitions, contnued

Parsmolar
Dafinition

Lovwar DisgSery Prosmpt wnw
' Rangs ng
of Selsctian
CONT ALG PIDB
continged
PD+MR
JFETEP

PID B Linlike the PID-A a%ﬂlhn. the contioller givas
only an Integral respense 1o a astpoim change, with
no #ffect on the outpul due to the gain of rate sction,
ard tt givag 1ull regponoe t3 PV ghangas, Ciherwiae
conirgller actlon is as described for the PID-A
aquefizn. Sea note on PID-A.

PD WITH MANUAL RESET |s usad whenavar
integral action |5 not wanted for autamatic control,
The aquatian is somputed with ho integral
comrution. Tha MANUAL RESET, which Is
oparaier adustable, is then added to the present
outout fo form the controller autput.

Ing betwaan manual and Butemalic mode wil
not be bumpleas.

It you select PD with Manual Rasat you can also
corfigure the Jallowing vanations

¢ PD (Two Mods) sontrol
» P [Single Mode) canirol,

Eat Rata{D) andvor Hesat Timedl) 10 0.
Other prompte aflected: "MAN RSET

Thix selection autormatically aliows MAN RSET

i blag) value to be displayed on tha lowar
cisplay as "BIA". The value can be changed usitg
the & or ¥ kays.

The THHEE POSITION STEP algorithm allows the
conired of & vatva {or othar actugiar), with an electric
motor drivan By two coniraler ralay outputs; one to
mowve the mater u ®, the other downsoale
wihout 2 feedback slidewire Linked to the motar
snatt. The deachand and hysisrasis are adjustable in
1he cams mannss as the duplex suipat algavithm.

The Three Poslton Step Control akjorithm provides
an output display which is an estimated motor
poziion aince the maler 15 nat using ahy feedback.
Although this cutput Indication | only an
mation, & is “corrscied * aach ima the

conimller drives the motor to one of e stops (0% or
1009%,). K aveide alf fhe contnd problems associsied
with the feadback slidewire fwaar, dirt, noise), Wnan

rating in this algorithm, the estimaied *O
d splayr;a shown 10 1he nearast parcant (i.e. no
Reler to the Cparation swction for moter posttion
displays.

As & cusiomer oonfigurabie opticn, when a sasond
Input board is installed, the motor sldewire can be
connaciad fo the contrallar. The achual sidewire
potition s then shown on the lower dlsph);'u
POE". This vaiue ks used for m!r. in it
usad In the 3 Pesttion Step algorihm. To comligure
this eptien, set the inpul 2 Enable/Digable prompt
shown next to *"DISABLE". Cakhrate the slidmwire.

Other prompis afiectad: "DEADBAND*

Conrtinued on Aca page
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4.6 Algorithm Deta Set Up Group, contrued

- Teble 4S5  Algorithm Group Definitions, continued

_ Lowsr Display Frompl

Upper Display
Range of Setling
or Selectlon

|

Parametor
Definttian

MPUT 2

ENABLE
DISABL

INPUT 2 akyorithm allows you to shabie or disakée the
saccnd input.
Appears only whan input 2 |8 ordered.

QUT ALG

TIME

CURRNT

POSBITN

THED

CLRD

CURT

TICUR

The GUTPUT ALGORITHM lets you select the type
of output you want, Not applicable with Control
Algorthm prompt "3PSTEP "

Sslactions are mods! dependant, For axamde,
cument oLt models cannot be configured for Time

Frapartioning Simpiax Owput.

RELAY SIMPLEX — Type of output using one SPDT
ralay. its normaliy open [NO) or normally closéd {NC)
pomacts are eeleatad whan wirng the rear tenminais.
Othar prompis affected: "OUT HYBT

CUNHENT SIMPLEX — Typae of output waing ons 2
to 20 tma gigna! hat can be ied into & positive of
negative grounded load of O 10 1000 olens. The
signal can ba recaibrated for any desired range from
2 to 20 mA for § to 100% output.

FOSIMON PROPOHATIONAL BIMPLEX - Type of
ouiput uaing twe SPOT mlays and a motor which has
2 100 ts 1000 chms teadback sidewira.

Other prompt atfeciad: "DEADBAND"

RELAY DUPLEX — Type of output ugng two SPDT
relays. lts normally open (N} o normally cioesd (NC)
cortacts are salected when winng 1ha rear terminals
{tns Insiallation seckion).

Othar prompts attacted: "DEADBAND"

CURREMNT DUPLEX |a sirnilar to cument simpiax bud
provides B second cument outpul If Auxilary oulput is
used The second output is usually scaled 5o thal
zero and epan somaspond with 0% and 50% output
{cool zona). When the ouiput I3 0 to 50%, the
ooniraller uess luning perameter set #2, when the
outpin ks E0 1o 100% It uses sei #1.

NOTE: Auxillary Outpul must be canfigured for
“SUTPUT."

Ciher premple afferted: "DEADBAND", "4-20RNG".

CURRENT/RELAY DUPLEX (AELAY = HEAT) ic a
variation of duplex with current active for 0 to 50°%
outpn (luning s 2} and relay#2 is active 54 ta
100% output {luning set 1).

Qitver prompis alecied: “4-20 ANG,” "DEADBAND"

RELAY CURRENT DUPLEX (RELAY = COOL) ka
slmitar o "CUR-T1" excapd thal currem Is active for 60
o 160°% and relay #2 is dctive for O te B0%. :
Other promapts atfeciad: “4-20 RNG," "DEADRAND"

Contimiced on Rext Patpé

10/33
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4.6 Algorithm Data Set Up Group, tonirwed

Table 4-5 Algorithm Group Definitions, continued

Lower Dispiay Promgx

Rangs n?ﬂlttl
or 1'Bllm‘..'llizll'|“E

Faramadar
Defintion

4-20 RNG

50 PCT

100PCT

CURRENT DUPLEX RANGE ALGOMTHM — Lised

with DmPut .&_I‘porlthm gslegilons “CUR-D."

"CUR-TI*, & "TI-CLR."

For "CUR-TI" and "T1-CLIRY, this should be sat fo
G0 PCT.

CURRENT DUPLEX RANGE {SPLIT} For "CUR D"
this enables the normal control curment sutput to
provide heat control and the Auxllar? QUIpUL to
provide cool conrgl, To enabie this, the auxikary
outptt mugl be:
' Selgctad for OUpU1
* Auxillary currrend output Is scaled as cesired
fer 0-50% controlier outst (4maA ae o BO:
20maA sat to 0),
» Deadband ior thls configurafion only
appliea to the cumrant outpu. Auxiiary
autput must heva Degaband sceled in.

For example;

K a 2% Dendband is dasised, than enter a “2.0" for
the "Deadbang” sefaction in the Contral Aigorithm
Group. This will apply Dasdband to the Current
Cutiul. Inthe ans” group, et the Auxikary
QupUt “4mA” selection o *48.0" and the "20mA"
selacilon to 0.0.

Qther prompis afiected: "AUX QUT”

CUARENT DUPLEX RANGE (FULL} enabips the
hormat conred curram o o dr duplex heal
angt! coc] contral over O - 1005% of the controliar
sutput.

The PID n.m‘_gamm aipiy whan the conbroiier
ot | greater than 50% and the PID oaol
o E':H'?“rﬁt apply when the cantroller cutplt is less
n '

RLY TYPE

MECHAN

SOL 8T

RELAY TYPE - For Time Proporfional only

ELECTROMECHANICAL RELAY — This selection
sliowe oyale times of from 1 1o 120 saconds.

SOLID STATE AELAY DR OPEN COLLECTOR
QUTPLT — This ealaction allows cycls times of 0,332
saconds through 40.0 aeconde in 0.333 sacond
incramants,

Lockout must be set 15 "NONE* to
vitnw this prompt.

ENABLE
DISAB(,

TIMER — This sslscton allows ihe "TIMER" group to
appaar for contiguration.

ENABLE ~ Enables “Timer \
DISABLE - Disables "I'imer"g mp.
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4.7  Input1 Parameters Set Up Group

o~
' " Introduction These are the parameters required for input 1; temperarere units, decimal
- location, actuation, transmitter characterization, high and low mnge yelues
in engineering units, filter, burnout, emissivity, and power line frequency.
put 1 group prompts  Table 4-6 Lists all the function prompts in the Input 1 satup group and their
definitions.
Teblod-6  Input 1 Group definitions
Lower Display Promp Upper Display Patameter
Range of Setting Dafinition
ar Selaciion
DECEBMAL CECIMAL POWT LOCATION —~ This selaction
determings wheare ihe desimal peirt appears In the
display. )
000, MNona
KOO, One Flape
bt Twe Places
NOTE: Auto-ranging will occur whan one decimal
poailisn has 2een sslectad and the value Mcréases
above 5999 b auto-ranging will. ot cnilarty oocur
when two desimal posiions ares salocted.

g UNITS TEMPERATURE UNITS - This sslaction will be
Indicalad on the annunciator. What diaplay of
temperaturs d6 you want:

DEGF Degress Fahrenhsit
DEQAC Capgrass Calsus
NOMNE Nana
Consirued on next poge
_—vy .
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4,7 Input 1 Parameters Set Up Group, contnyes

" Table 46 Input 1 Group definitions, continued

Lowser Dispiay Proment | Upper Display Parametar
Rangs of Setting Definition
or Belaciion
IN1 TYPR INPUT 1 ACTUATION TYPE — This selection detenmines
what actitatian you are golng to ugse for Input ane,
BTC B 1he oo D te 3300°F =18 1a 1018
ETCH E tharmaoougta high =454 o 1B32*F =270 10 100C°C
ETCIL E themasaugls law =208 10 1100°F =139 to B3
JTCH o thrmoseupis Figh 2 e t400°F {8 10 ML
JTCL o Thrmocoup s fow 20 o THO°F =7 to 410%C
KTCH ¥ Hhwimoccuphe high 7 1o Z00°F =18 (g 1318*C
KTCL K thammaaoupio law =20 to 1OO0°F -25 1o %36*C
NNM H HiNMa themiocoopie high 32 to 2500°F 0te 1AM
NNM L NINTMa themzocoupls fow 32 1o 1280°F b ta BEZO
NICTC Nieroa/HiT thermaooupia b 1o 23¥2°F =172 10 1300
RTC K e O lo HOPF -8 ¢ 1704"C
TG E 1hrmoeouph: 0 I= JIN*F =B to T704%
TTCH T thermecouni high =300 fo PDO°F ~18d 1o 877G
TTCL T ihermaccupia kw -200 to SDOF =13 1o 280°C
WTCH WEWRS themmestisda high 0 1o 42004F =18 g B34
WTCL WEWEE Iharmaocuple w0 1o 2240MF =18 in 127G
100 PT 100 Chm=ATD =200 10 1200°F =184 o 849°C
50O PT 500 Obr=-ATL =300 to 1200*F =184 i 245°C
100 LO 100 Ohm RTD bw D ko BOO'F =18t 1450
AADIAM Factwnatic: {RH) 00 1o MOF TED bz 1BMD
4 20ma, a2
D-10mVv 0 % 10 Wil
10-50m 1042 53 Mty
15V 1 to 5 Yoix
010 v 0o 10 Volis
Continued an next page
L)
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| 4.7 Input 1 Parameters Set Up Group, centinued

Table 4-& Input 1 Group definitions, continued

T Lower Display Promgt Upper Display _ Patamatet
Rangs of Batting Dafinfion
of Seioction
XMITTER TAANSMITTER CHARACTERZATION — Thia

seledtion te you Ingtruct the controliar fo
characterize a inear npul to reprasent a non-inpar
o,

NOTE: Prampi only appears when a inear actusfion
is aalected at prompt IN1 TYPE".

Salct one 1rom the FOR EXAMPLE: Hinpul 1 is a 4 & 20 mA signal, but
colmns belaw the signal reprasents & type "K* thermocouple,
salzet "K TC H* and the controliar will charactanzs

the 4 to 20 mA signal so that it Is treatad as a type "K'
thermecauple input (high range).
BTC sSTC Pzramatar delinitions are the same de shown in
ETGH TTCH Lowar Display Prempt "IN1 TYFE®
ETCL TTCL
JTCH WTCH
JTCL WTCL
KTCH 100 PT
KTCL &00 PT
NN H 100 LG
MM L RADIAM
NIC TG LINEAR
RTC SQROOT
HiH ~365.0 to 9939 EPITIT 1 HIﬂHIﬂANGE VALUE in enginearng urﬁ Is
splayed for all inpuis but can onhly be configurad 1or
in Engingering unis ineir oF SqUANe raot transmitter characierdzation.
Scale the #1 inpui signal to the displey vahe you
want for 100%.
EXAMPLE:
Agtuation {Imput) = 4 to 20 MA
Process Varlabla = Flow
Rarge of Flow = 010 260 GalMin
High Flange cisplay value = 250
Than 20 mA = 250 GalMin
The control mﬁulrurillba Irrited by the range of
unite selected hara.
N LD ~585.0 to DRSS, INPUT 1 LOW RANGE VALUE in gnginsetng units is
. - displaywd for all Inputs but can only ba comfigured for
o Inwar or Square Acot transmittar charcterization.
in Enginaering units Scala the #1 input slgnal w The display vaiue you
want for (%. See axample on pravious page. The
contrel satpaint for Input 1 will b Imited by the rangs
ol units asjaciad hare,
BLAS N1 —888.0 to 3995, BIAS ON INPUT 1 — Eias Iz used in comparsate the
input for orifl of an input valua duse to detérionation of
8 Sensor, or some other Cause.
Select the bias valus you want on Input one.

Cantinued on hexi page
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4.7 input 1 Parameters Sat Up Group, coninusa

Table 4-6 Input 1 Gronp defiritions, continued

Lower Display Promet

Lippar Display
Rangs of Satling
or Salastian

Parameter
DI lthon

 FILTER1

0 © 120 seconds
Na filter =

FILTER FOR INPUT DNE — A softwara digital fitter [
providad for input 1 to smoeth the input signal, You
can configune the fired exdar lag dme constant fram 1
o 120 seconds. If you to not warnt fittadng, enter 0,

PURNOUT

NONE

up

BUANCUT PROTECTION {SENSOR BREAK)
provides mast input types with upscale or downscale
protection i the input falls.

1-5V, 0«10V, or 4-20 maA Inputs require no burmout
or "NONE" salaetion.

NO BUANOQUT — Pre-configurad Fallsafe oltput
applied il fallad Input is detectad, Error message
"INPUTY FAIL" is llsghed on the lowar display
Imtermitiartly every 10 asconds.

UPSCALE BURNOUT wil make the PV eignal
Incraess to full scale wher ) sensor fails, and fissh
"INPUTY FAIL on the kower isptay Imlermnittently
svary 10 seconds.

The contraller ramains [n Autamatic control mode
and adjuats tha cantraller ouiput signal In response
1o the {ull scala PV signal developed by ths Sumau
Gircasitry.

DOWNSCALE BURNOUT will maice the Py signal
decrazes to the lowar range valus whah g esnser
fallg, and fiash “INPLIT1 FAIL* on the lower display
Irntermittantly svery 10 gsconds.

The controller rernalns in Automasic comrot mode
mnd adjusts the conlroller output elgnal In response
tc the zero percent PV eignal developad by the
Bumaut circuitry.

NOTE: Fer ne Bumout, Le. “Nane,” ta function propery an
8 d-Z0MA inpul, there mum be & dmpping feslMor o
acrond the inpwt terminale (La., net remote), then the un
can datect tha *rarn” vottage that occune whan the 4-20
mA line 8 apened,

EMISSIV

C.0t o 1.00

EMIGSIVTTY ia & cormaction factor iod 10 the
Radiamatic inpul sional that is the ratlo of the aciual
snargy amitted from tha target to the energy which
woulkl be emitted # the tanget ware a periect radiaior,
Avaliable only for "Radiamatic® Inpis.

PWR FREQ

80 Mz
80 Hz

POWER LINE FREQUENCY — swlact whether your
conirelier is cperating at 60 Hz or 50 He.

80 HERTZ

B0 HERTZ

LANGIUAGE

ENGLIS
FAENCH

SPANIS
ITALAN
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4.8 Input 2 Parameters Set Up Group

Input 2 QroL promets

These are the pararneters required for input 2; actuation, wansmitte
chatacterization, high and low range values in engineering nnits, filcer, and

burnout,

Tehle 4-7 Lists all the function prompts in the Input 2 setap growp and their

definitions.

Table47  Input 2 Group Definitions

Lowsr Displey Prompl Lipper Dlaplay Paraer
Rangs of Setting Dafnition
or Seleclion
XMITTERZ TRANSMITTER CHARACTERIZATION — Thig

salection lets you Instrucd the comtroliar to
chara=tariza a insar inpd ta reprasant a non-linear
ane.
FOR EXAMPLE: f Inpul Z |5 & 4 to 20 mA signal, bxt
you want the signal ta reprasant & bype "K"
thermocouple; sesect " K TC H™ and the controlier will
charactarizs the 4 to 20 mA signal ao that i is traated
85 A type K" thermocouple input.

BTC B Type Thermocoupla

ETCH E Typa Thamocouple High

ETCL E Type Tharmosouple Low

JTCH J Typa Thermosoupls High

JTCL J '_};ypa Thermocaupls Low

KTCH K Type Thermocoupis High

KTCL K Type Tharmocoupta Low

MM H MINIMe Type Tharmocouple High

MNNM L NINIMe Type Thenmocouple Low

MNC TG Micresll Nisl! Tharmoccuple

ARTC R Type Thamocoup|a

STC S Type Tharmozouple

TTGH T Type Thermoocupia High

TTGL T Type Thermacoupla Low

WITCH WSW26 Type Thermmocauplke High

WTCL W5SW26 Type Thermocouple Low

100 PT 100 Qhm—RTD

600 PT 500 Ohm—RTD

100 LO 100 Onm RTD Low

RADIAM Radianmstic (AH)

LINEAR Linaar Range

SQRCOT Square Root

Canduued on nex page
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4.8 input 2 Parameters Set Up Group, continusd

Table 4-7 Input 2 Group Definitions, continyed

Lowet Display Prompt Upper Dispiay Paramaeter
. Fange of Seting Definition
or Salaction
Nz HI -899.0 1o 9935, INPUT 2 HIGH“F:ANGE YaALUEin 'ﬁﬂﬂ!ﬂm ::r.r:t: Is
digplayed lor all Inputs bt can on o or
i Engineering unite iInéar or square mot aztuatians only. Scals the #2
Input signal to the display value you want for 100%.
This I3 what you want 20mA or S volis 1o represant.
EXAMPLE: Same as input one.
IN2LO —209.0 to 938S. INPUT 2 LOW RANGE VALUE In enginde/ing Lnis,
for lingar or Square Rool charactenzation only. Scale
in Enginasering units }Jha #2 Inpu gighat 1o the cisplay vatue you wam for
.
This s what you want 4maA or 1 vol to represent,
EXAMPLE: Same 35 input one,
FILTER 2 0 ko 120 secons FILTER FOR INPUT TWO — A goftware dglial fiker I
No fiter = § Provided for input 2 16 smacth the input signal, You
&an configura ihe first ordar lag constant fram 1 1o
120 seconds. i you do not wart fi%ering, enter 0.
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4.9 Control Parameters Set Up Qroup

" imroduction

Comrol group prompis

The functions listed in this group deal with how the UDC 3000 will control
the pracess including: Number of tuning parameter sets, Setpoint souwtee,
Rado, Blas, Tracking, Power-up recall, Setpoint limits, Output direcdon
and limits, Daadband and Hysteresis.

Tabi= 4-8 lists all the function prompts in the Control semp proup and their

definitions.

Table 4-8 Conrol Group Definitions

Lower Dispiay Prompt

Lippar Digplay
Ranga of Setting
or Salectian

Paramater
Definition

FID BETS

1 ONLY

2KEYBD

2PV W

25P SW

NUMBER OF TUNING PARAMETEA SETE — This
selection Iats you checss onse or fwo sats of funing
constenta (gein, rele, and reaet).

ONE SET ONLY — Only one eet of wuning
pargmaiors is availaie, Canfigurs tha vaues for:
Gain iproparticnal band)
Fais
Aesst Tire
Cyds Time {if time proportional (s used)

TWO SETS KEYBOARD SELECTABLE — Two sete
of furing parameatars cen be mrﬂgurﬂﬂ ard can be
selectad atf the gparator intarface ar oy uuinn the

Digltal [npins,
Proas [LoW BISE] key url you ses “PID SETH-

er “PID SETZ" to switch between sets. Configure the
valuas for:

QGain, Rate , Resst, Cycle Time

(ain #2, Aate #2, Ressti2, Cycle#2 Time

TWD SETS PV AUTOMATIC SWITCHOVER —
When the procass variable ie GREATER than the
value set &t prompt "SW VALUE" (Switchover Vakue),
{he controller will use Qain, Rate, Resst, ard Cyrig
Time. The active PID SET can be réad in the bwer

display.

When the procass verigbie Is LESS than the vaue
sat at prompt "SW VALUE," the cottroller will use
Gain #2, Rate #2, Reset #2 and C #2 Timg. The
active PID SET can be read in the r cisplay.
Othar prompts allecied: SW VALUE

TWO SETS BP AUTOMATIC EWTTCHOVER —
Whet 1ha spoint is SREATER than the velue set at
prompt "SW VALUE® (Switchaver Valua), the
comrodar will use Gain, Rata, Resat, and Gycla.

When the agipaint is LESS than ths vaiua sat at
prompl "SW VAL LIE " the cantrollor will usa Galn #2,
Fate #2, Rese! #2 and Cyole #2.

Other prompis aMestad: SW VALUE

Continued on next page
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4.9 Control Parameters Set Up Group, tontinued

Table §-8 Control Group Definitions, continued

Lenwar Dispilty Prompt Uppar Display Parameter
Rangs of Sefiing Definktion
or Selectlan

AW VALUE Value in engingaring unite | AUTOMATIC SWITCHOVER VALUE —This IE tha
value of Process Varlabla or Satpoim at which the
controligr will switch fram Tuning Congtart S#1 #2 fo
3¢t #1. Only appesrs when PID SETS selections
2PV SW" or "25P SW" are selacied.

8P SOURC SETPOINT BOURGE — This salaction detarmines
whali your saipaint sourcs will ba; One local or Two
iocEl. Toggled by the "SETFOINT SELECT™ koy.

1LOCAL LOCAL SETPOINT =~ Tha satpoint enlered from ths
keybonrd,
2LOCAL TWO LOCAL SETPOINTS — This salection lats you

swiich betwesn two local seipointa. Mutuglly
axatnive with Remals ssipaint.

RSP SRC REMOTE SETPOINT — A signal is brought in
through dha input 2 terminals and used 2% the control
satpoint. Ratio and Blas can be apphied ta the remcte
saipoint. Mutually exciusive with 2 Local satpolnts

Oihar prompts affected: RATID, BIAS

NONE NOMNE - No remote setpaln
M2 IN 2 - RSP usitg second Input {Input 2 must be
senabled)
RATIO =20.00 12 20.00 RATIO — Usgzod when Input 2 operates as & remote

setpolnt, prompt *RENKITE.” This raso valug can ba
applied to 1the remdle astpaint. H eatabRshes the
ceimest relationsnin between the remote eatpaint
ard 1he Input 2 signal applied according 1 1ha
tormula balow....(undaer Bias).

put 2 must be anabled, or DMCS/RE«422 Comm

angbled,
BlAS =558.0 to 5594 BLAS — Lisad when Inpet 2 operales as 8 remote
(Engineedng Unlta) sstpolnt (prompt "REMOTE"). Blas, togethsr with

rafic, establishes tha cormect rajationship betwsan
the ramota satpoint and the input 2 signal appled
acconding 1o 1ha farmula:

REMOTE SETPOINT » IN2 VALUE (RATIO) + BIAS
NOTE: IN2 VALUE = Actual {(sniinesring units)

All valuss must be within corfigured ssipoint high
and kw lirmita,

Input 2 must be snabled, or DMCS9/RS422 Comm
enabhed.

Contfausd on next page
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49  Conirol Parameters Set Up Group, connued

Tahlz 4-8 Contrel Groyp Definitions, continoed

Lower Displary Prormpt Lipper Ciapiay Parametar
Rangs of Setting Definkion
or Balection
SP TRACK SETPQINT TRACKING — Tha local setpoirt can be
configured 1o track ekhar PY or RSP as isted below:
NONE NO TRACKING — i local safpoint t Is nct

conflgurad, the LSP will not Be altered when transtar
frem RSP 10 LEP s made. .

Py L8P (LOCAL SETPOINT) TRACKS PV IN MANUAL

RSP LSP (LOGCAL SETPOINT) TRACKS RSP (REMOTE
SETFONNT] IN AUTO — If configured, when the
pontrotler trangters out of remate setpoirk, the |ast
value of tha remate geipoint (RSP Is Inganed Into
1ha oozl setpolrt.

POWER UP FOWER UF CONTROLLER MODE RECALL ~ This
selzcilon determings which mode and satpoint the
oantroller will use whan the sortrolar restane aer a
power 055, Salect ong lrom bealow:

MANUAL MANUAL, LBP — At power-up, the controlias vk use
manual mode with the loogl setpoin deplayed.
A LSP AUTOMATIC, LOCAL GETPQINT — Al power-up,

tha controller will raum to the sutornaiic mods and
wili Lsa the local setpeinl for cortrel.

A RSP AUTOMATIC, REMOTE SETFOINT — At power-up,
tha contreller will retum 1o the automaiic mode
will uae the ramete sp2irt for Santol.

AN BP LAST MODE/LAET SETPOINT
AM LBP LAST MCUELAST LOCAL SETPOINT
PAWH OUT POWER UP QUTPUT SELECTION (for 3P Stap

oommi only}—This selection datermines what

poeaition the motar will ba in wihen powerad up.

LAST LAST==it power up in automatic moda, the motor
tion will ba the last ana prior to power towrn.

n the unit goss Ima FAILSAFE, & will stay in
aurtomatic mode: moier will not ba drivan o the
corfigurad Fallzafe poatioe.

F‘SAF'E F'SAFE—A! powsr Up In manual made, the mator will
be driven to alther the 0% ar 100% auipul ;

whichaver 15 salacted & promt “FAILSAFE".

When tha unit goes into FAILSAFE, it will goto

manual mode; motor will he drivan io iha corfigurad

Failsata posiilon.
SP HILIM 0 1t 100% of span input In | SETPOINT HIGH LIMIT* — This selection prevents
enginearng unhs with the kecel and remote setpolnts from going abave the
dacimal plaoa valg selectedd here, Tha sefiing must ba squal or

less than the Upper range of Input 1. Input 2, when
sorfigured for remate sefpoirt, will be reatricted 1o
this Upper limil.

*The Local Seq:dntﬂdnlnmﬂuuy.ggt itself o be within the sstpoint kimit range. For example, if P m
1500 and the SP HILIM is changed % 1200, the new Local Setpoint will be 1200.

Conrlnued on pezr page
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49  Control Parameters Set Up Group, cornus

Table 4-8 Contol Group Definidons, continued

Lower Dispiay Promp: Upper Disphiry Parameter
Rangs of Setting : Dafinition
or Salection
SPLOLM 0 to 100% of agan Input In | SETPOINT LOW LMIT* — This seivction prevents
efginasring units with the togal and ramote selpoints from going below the
dacime! place valua salscied hera. The utun:i must be equal or
greater than the kower range of 1. Input 2, when
eoniigured jor remote uipulnt. be rastricted to
this ower imii.
ACTION CONTROL QUTPUT DIRECTION — tn what direction

oo you wani the comroller output to go whan the
precass varable increases.

MRECT DRECT ACTIHG CONTHOL — The controllers
cutput inoraassn as the procese varable inoreases.
REVASE REVERSE ACTING CONTROL — The comimllars
output decrapses 68 the pmoesa varlabia increases.
" GUT RATE CUTPUT CHANGE RATE - Enables or Digables the

Cuipul Change Rase. The masdmum rals |8 set at
Prompt "PCTAM UP” or *PCT/M DN- shown below,

_Daumtlpphrmapnuummap

Lontrol.
DISABL Disable
ENABLE Enable
PCTM UP C to D099/ minute QUTPUT RATE UP VALUE « This selection Emits the

rate & which the output can change upward, Emer a
value in percent/minuie. Appegars only |f *OUT
RATE" |5 snabled. "0" means no output rate appled.

POCTM DN 0 to 5900%/minute OUTPUT RATE DOWN YALUE « This seleclion kmits
the rate at which the output can changs downwarg.
Emer a valus In percani/minule. Appears only
“OUT RATE" is anbled. "0° means no ouiput rate.

DUTHLM =50 10 105.0% of output | KIGH QUTPUT LINET — This Ia the higheat value of
cutt beyond which vou do not wart the confrollar
Autemats outpirt 4o axcaad, Usa D 16 10D% lor time
proporloral outnut ty e,

OUTLOLIM —5.0 te 105.0% of output | LOW QUTPUT LIMIT ~ This is the lkweet value of
outpul balow which you do nol want the cortrolisr
autormatic output to wxcesd. Use O 1o 1004% for time
proportional output type.

DROPOFF -5 10 105.0% of nutput | CONTROLLER DROPOFF VALUE - Selact an

w vake Ih;: Il:ulnwu;::ﬁn n-titm 1|‘\‘.nl-;rrtn:ullnlr outpui
repod to the low o & sat In prompd

*OUT LOUIM."

DROPOFF Ix not disziryad H On-0ff or 3 Positlan

Stap ts configured.

*The Local Sctpaint will sutorsstically adjust ilself i be within the sspoint dmit range. For example, if SP =
1500 und the SP HILIM is changed to 1200, the new Local Setpoin; wifl be 1200

Contirzed on hext page
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4.8

Contro! Parameters Set Up Group, contnued

Table 4-8 Control Group Definitions, continued

Lower Displry Promi

Upper Liaplay
Range of Seting
or Salection

Paramatsr
Dufinitlon

DEADBAND

=5.0 10 25.0%
0.5 to 5.0%

DEADSAMND is an adjustable gap batwesn tha
operafing ranges of output 1 and cutpet 2 in which
naithat output operaies (postive valia) or both
oLtputa oparate {negelive valua). 1is the ditference
betwaen the nominal trip peints of relay 1 and 2.

Time Duplex or Curmant Duplex
Position Praportionzl end Three Pegltion Siep

OUT HYST

4.0 o E.0% of PY span

HYSTERESIS (OUTPUT AELAY UNLY}is an
adjusiabls overlap of tha ON/OFF states of sagh
cortml eutput, This I3 the ditference between the
valus of tha process variatle at which the conirel
nutputs enargize end the valua a1 which thay de-
anergizs. Only applicatle tor ON-OFF cortrol,

FAILSAFE

0 to 100%

100PCT
0 PCT

FAILSAFE DUTPUT VALUE = The output isvel
used whan you have Communications SHED or
whan NG BURNOUIT Is configurad and Input 1 laks.
For 3 Fositan Stap Conatal

100PCT - Molar postion Eet to 100% output postion
0 PCT-Motor posHicn set io 0% cutput position

MAN QUT

010 100%

POWER UP PRESET MANUAL DUTPUT — At
r -up, the cantrofer will go to manual, and the
put value get hera,

AUTO QUT

0 ta 100%

POWER UP PRESET AUTOMATIC QUTPUT — AL
pewar -up, the osntrolar will bagin e axomatke
oantrol at the Ouiput value set hare.

PBorQAIN

PE PCT

PROPORTIONAL BAND UNITE — Eslect one of the
follzwing for the Propertional [P} term of the PID
algodihm:

PROPORTIONAL BAND — Selacts units of perpant
mporﬂunll band far the P iarm of the FID algorthm.
are: PB% = 100%F&
GAN

GAIN selacts the unitiass tam of gain for the P 1orm
of the PiD algarihm.
Whara: GAIN »1DPAFS

PE%

RESET UNITS — Selects uniis of minutas or repest
par minutee for the Ierm of the PID aigodthm. 20
Rapeats per Minute = 0.05 Minutes per Repeal.

REPEATS PER MINUTE — The nurnbar of times per
minute that the proportional action is nepaated by
reget.

MINUTES PER REFPEAT — The tima batween each
repaat of tha proporional action oy rezet.

10/85
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4.10  Options Set Up Group

intracuation Configure the remote mods switch (Digital Inputs) to a gpecific contact
' ¢losure responst, or configure the Auxiliery Chtput o be a specific
selection with desired scaling,

Table 4-9 ligts all the function prarapts in the Option sctup group and their
fenctions.

Tahk 4-9 Optiem Group Definitions

Lower Display Prompt Upner Dispiay Parameter
- Ranpa of Satting Dafinition
or Salattian

AL OUT ALXILIARY DUTPUT SELECTION providas an mA
Jiput repragenting any of gx control parameters.
The display for auxilary oukout viewing will ba In
englneiring units ior Input 1, Input 2, Process
Variabla, Deviallon, and Satpoint. Quiput will be
digplayed in percent.

Other prompis atfected by these sgigctions: "4mﬁ
vaL :nli "20mA "«"-lh.!.."":r:IIr
DISABL NS AUXILARY OUTPUT

N1 INPUT 1 = Thig represents the configured renge of
Inpud 1. FOR EXAMPLE:
*J" Tharmocouple {¢ 1o 15Uﬂ‘F}I
Q°F display = 0% output
1600*F display = 10056 output

N2 INPLUT 2 reprasants 1ne value of the configured

i range of input 2.

PV PROCESS VARIABLE — Reprasent the vakie of
the Proceas Variable. PV « Input 1 + Blas

DEV DEVIATION (PROCESS VARIABLE MINUS
SETPOINT} — Represants =100 0 +100% of tha
selacied PV gpan [0 enginesring unis, FOR
EXAMPLE:
Typa *T" Thermacougle
PV mnge = =300 to +700°F
PV span = 1000°F
Daviallon Range = =1000 ta +1000°F
#PV = S00MF
and 3P = 250'F
than Deviation Disptay = -150'F
Auxikary Outpul = 42.5%
;?JE: A deviation of 0°F yisde an auxiary outped of
OUTPUT OUTFUT — Repragants the Sspiayad controller
output In percent (3:). Cannot ba used with
' 3 Pogltion Btep Conred,
5P SETPGINT — Repressrs the vaks of i cetpalnt
' in unis of PV,
L8P 1 LOCAL SETPOINT DMNE — Auxillary output
repreeants local swlpcirt one regardase of aglive
setpolnt,

Conginged on nex page
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4.10

Optlons Set Up Group, coniinued

Teble 49 -~ Option Group Definitions, continued

.| Lower Disptay Prompt

Uppor Display
Range of Settl
o Sasction -

Paramater
Definkion

ama VAL

Law Scal Valua
within 1ha range of the
selacted varatle 1o
raprasenl 4 ma

AUXILIARY OUTPLT LOW SCALING FACTOR —
Lge a value in enginaarng Unite for: Imput 1, Input 2,
Pmgess Varlable, Deviation, and Setpoin.

Use value [n percont (56) Jor Cutput. (Ouiput can ba
batwaen 5 and +105%.)

20ma VAL

High Scala Valus
within the rangs of the
saisctad varabie to
rapresant 20 mA

AUXILARY OUTPUT HIGH SCALING FACTOR —
Lis# A valug in engirasning unite far: Innt 4, Input 2,
Process Varable, Deviation." end Satpaini.

Use a valus In percant (%) for Cutput. {(Dutpul can
be betwaen =5 and +1$)5%~:|

“Whan Dawviation is selected, anly ana oparating
parameter wiil ba erdared. This vaiue represants the
daviation laval that will preduss 20 mA sutet. Zar
deviation will produce a center seals {12 mA) outpul.
A ntgative devistion agqual in magnkuda to the
Auillary Cuiput High Value will produte & kow and (4
mA) autput,

DIGINT
KGN 2

NONE
Te MAN

To LSP

To 25P

To DIR

ToHOLD

ToPIDZ

DIGITAL INPUY SELECTIONS — Al selections are
avaliahle ior elthar input. The cortmlisr returns o s
onginal state whan contact cpens, except when
cvemuled by the keyboard.

NO DIGITAL INPUT SELECTIONS

TO MANUAL — Contact closure puls the controllar
Inte marual mede. Contact open retums cordrollsr to
lormer mode uniess key is pressed
while digital input | aciive,

TO LOCAL SETPOINT — Contact closius puts ha

oanfrollsr inte local sastpeint 1. When contact opans,
the controliar raturms to formar aparation local or

remete setpoint unkeas [Sotpoint Select| ke i
pragaoed while digital inpul s activa,

TOLOCAL SETPOINT TWO — Contact Slosura puls
the tontroler Inlo local setpoint 2,

TO DIRECT ACTICN — Cemact chiure salects
direct controlier action,

TO HOLD ~ Contact closurs suspends Setpalmt
Program o Setpoint Ramp. Contact open nuns

program,
TO PID2 = Conladt closure selecis PID Sat 2.

Continued on nex page
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4.10

Options Set Up Grﬂl.lp, Continved

Teble 4-9 Cption Group Deflnitons, continued

Lower Display Prompt

Uppar Disptay
Ranga af Satting
or Sawction

Paramatar
Dafinitian

DIGi IN1
DIGINZ
CoMminued

PV 2IN

‘| TAa RUN

ToBEGN

STOFI
MANFS

To LOCK
Ta AOUT

TIMER -
AM 8TA

PV ¢ INPUT 2-Contact Ciosure salacis PV « input 2.

AUN — Contac! closure starts & stopoed SP
Program. Lett charaster binks R

EXTEANAL PROGRAM RESET — Contact chesure
resats SP Program back 1o the begénning of the firsi
sagmartt In the Program. Prnﬁram cycle number s
net atfeciad.racpening switch has no effect

NOTE: Onee dhe last sepmert of the sepoin!
progiam has tmad out, the conloliar sntars tha
mode of aclion specified nthe configusalicn data
eng the pmgram cannot be rass back to the
I:Ianinrinn ol the first segment by diglial input
olosire.

INHIET INTEGRAL (RESET) = Cortact closure
disabias PID Integral [Rassl) adtion,

MANLUAL FAILRAFE = Linit poes o Manua! Made,
outpLt goes fo the Faixaia valua.

KEYBOARD LOCKOUT — Comtact ciosure disabive
all kay-ndLmr digplay shows "LOCKED™ if a key ic
prassad.

AUTOMATIC OUTPUY — Comact closure sends
guLtlgll.__rt o the value sat at Controf premgt "AUTS

TIMER = Contact slosurs slarts drner—if wrabled,

TO AUTO MANUAL STATION - Contact closurs
calRes pwitch 1o Auto Manual Station configuration.

i
g8

DISABL
+F102

+Ta DIR
+1SP2

+DISAT

DIGITAL WPUT COMBINATIONS SELECTIONS —
Al salecticns are availsble c2n be combined with
aither Inaut. :

DISABLES INPFUT COMBINATIONS

ANY DIGITAL INPUT SELECTION PLUS TO PID2 -
Contaz clesurs selecis PiD Sed 2,

ANY DIGITAL INPUT SELECTION PLUE TO DIRECT
mﬂﬂllﬂﬂ — Contact cosurs asiscts dirant conrollsr
nl

ANY DIGITAL INPUT SELECTION PLUS TD LDCAL
SETPOINT TWD — Contast closure pule the
oontrellar imo oaal astpairt 2,

ANY DIGITAL INPUT BELECTION PLUS DISABLE
ADAFTIVE TUNE — Contact closure dissbias
Adaptive Tune process.
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411  Communications Set Up Group
* Introduction 'I'h.isopﬁonaﬂuwsmﬂmnmuﬂ'wbemnnmtcdmnhm:mpumvinn
RB8422/485 or DMCS bus, Fifteen uzits can be configured over this link,
The controller looks for messages from the c-nmput:ra:mglﬂlr intervals, If
these messages are not received within the configured shed time, the
controlier will SHED frem the cooimunicatons link and return to stand
alone operation. The devies address, parity, and baud rate are configurable,
You can also set the SHED output mode and s-ctpomtrm]l, and
COIMInUnicution units.
Communications group — Table 4-10 lists all the funetion promyprs in the Communications setup ﬁuup
prompis ang their definitions,
Table 410  Communicaticns Group Definitions
Lowsr Dispiay Promgt Lippet Diaplay Puramater
Ranpa of Setting Dafinkticn
of Bolection
COmSTATE COMMUNICATIONS SELECTION
R5-4227485 Huﬁtwm ~ Allows R3422/485 communicatian
prompis.
CMCS DMCS - Allows DMCE communication prompts,
DISABL DISABL — Disablss tha cammunications aption.
Coam ADDR 110 99 (R5422) COMMUNICATIONS STATION ADDRESS — Thig I
11o 89 {(DMCS) a number thel is aseigned to & controllar thet & 1o be
. usad with tha cammunications option.

" BHEDTIME 01p 255 SHED TIME — The numbar thet raprasenis how
many sample paricds there will be before the
cortredar shade frem communications. Each percd
BOUALS 1/2 Bedonds or 0 = No sMad.

PARITY P:.‘I:IITY pehrfa.lns t; the use of & seli-checking code
] ng bina Ik® irr which the total number of
(RE422/305 only) ONE's [orZEF:ga] sach parmissiie code
BXpressicn is slther DDD orEVEN. -
QoD ODD FARITY
EVYEN EVEN PAHITY
BALD PAUD RATE Is the transmission speed in blts per
(RE4Z2/488 only) sacond.
J00 300 BALID
a04 800 BALID
1200 1200 BALD
2400 2400 BALID
4300 4800 BALID
¥600 2600 BALUD
18200 19200 BAUD
Coatinuad on nexi page
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4;1 1 Communications Set Up Group, continuee

Table4-10  Commuaications Group Definitions, continued

Lowst Display Prompt

Range of Seft
ar Blhﬂhnm

Paramaiar
Dafnition

DUPLEX
(RS422/403 anly}

HALF
FULL

DUPLEX - Tranamission Type

HALF DUPLEX - Two wireg
FULL DUPLEX - Four wires

TXDELAY
(RS422/482 only;

1 to 500

TX DELAY ~ Configurable regponse—ielay tirmar
allows you 1o forca the LDC 10 delay Ite respanse for
a fme paried of from 1 © 600 millisaconds
compatible wilth the hast system hardware/ecfiwars.

LOCPRACK

ENABLE

DISABL

LOCEL LOOPBACK lasts tha communizations
hiargwara.

ENABLE — Aliows kopback test. The UDC gowe
Into Loopback mocde in which it sands and recaives
its own message. The UDC displays "PASS or
"FAIL" in the uppar display and ‘LOOPTEST in the
iower display as long ag tha tasl | unning. Tha LIDG
will g0 Intd manual mode. The teet will run until the
operzior disables it here,

DIRABLE - dizablas the Loopback last.

SHEDMODE
(DMCS onty)

TO MaN

FSAFE

ToAUTO

SHED CONTROLLER MODE AND QUTPUT
LEVEL — datermines the mode of kbcal contral you
wanl when the controller is shed from the
communications imk.

LAST -SAME MODE AS BEFORE SHED - The
controllar wif return to the same mode [manual or
autermatic) that it was in balora shed.

TO MAN — TO MANUAL MDDE BLMPLESS
QUTPLT - The controlier will retum 12 manoal mode
at the sama output level that € had beiore shed,

FSAFE — TD MANUAL MQDE, FAILSAFE QUTPUT
= The controller wit! retum to manugl magde ot the
Qutpor value sslectad at “CONTROL" prompt
"FAILSAFE"

ToAUTO = To automatic moga.

BHED BP
DMCS only)

SHED 5P — Shed setpaint (DMCS only).

TG LEF — Controller wik use last locsl 5P usad.
TO C8P ~ Comrmiler will use compuier seipaint.

PERCNT
ENG

COMMUNICATION LNITS = This salsaion
determines how the controliar values are expressecd
curring Do mmunisations,

PERCENT OF SPAN
ENGMEEHRING UNITS

BO
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412 Alarms Set Up Group

AlRNTE group prompts

An alarm is an indication that zn event that you have configured (for
example—Process Variahle) has excesded ons or more slarm Linits, There
are two alarms available, Bach alarm has two setpoints. You can configure
cach of these two sstpoints 1o alarm on verious controller parameters. -
There are two alanm output selections, High and Low, You can configure
each setpoin: to larm either High or Low. These are called single alarms,

You can also configure the two setpaints to alerm on the same event and 1o
alarm both high and low, A single adjustable Hysteresis of 0 to 100% is
configureble for the alarm setpoint.

See Table 24 in the Installation section for Alarm relay contact information.

‘Table 4-11 lists all the function procepes in the Alarms setup group and their
definitions.

Table 411  Alarms Group Definitions

Lowsr Display Promgt

Upper Display Parametar
Range of Saning Dafinithon
or Selaction

A181 VAL

Valua In Engineersng ALARM 1 SETPCINT 1 VALUE — Thie Is the value &
Linits which you wan the alamm Iype chasen In Promit
"A3SITYPE™ it actuate. The value depandé an what
tha patpoitl has bean configured to represant. NO
aatpolnt is mquired for Communipations SHED. Fov
SP Programiming 1he valug is the segment mumber
for which the evert apples.

This prompl doas not eppear For *Alarm on Manual™
type alarm. For axampis; AIS1TYPE = MANUAL,

A182 VAL

Yalus i Enginasrng ALAAM 1 SETPOINT 2 VALUE — This s fhe valis &
Units which you want the glarm type chosen in Prompt
"A1SZTYRE" {0 actuata.

The detalls are the same as "A151 VAL",

This pmenpt coss not appasr for “Alarm on Manua™
typa alarm. For axample: A1S1TYPE = MANUAL.

A281 VAL

Vawe in Enginesring ALAFRM 2 SETPOINT 1 VALUE — This Is the value at
Unis which you want {he alarmn typs chosan in Prompt
"A281TYPE" to aciuiata.

The detalls are the sames as "A151 VAL"

A252 VAL

valua in Engineorng ALARM 2 BETPOINT 2 VALLE — This is the vale at
Linita which you wart tha alamm type chogen In Prompi
ASSTYPE" It attudla.

Tne detalle ars 1he same as “A151 VAL",

Contnued an hext page
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412  Alarms Set Up Group, cotnued

Table 4-11  Alarmg Group Definitions, continued

Lewar Display Prompl Upper Display Paramater
Rangs of Setting Definltion
of Selection
MSITYPE ALAHM 1 BETPOINT 1 TYPE — Sqisct what you

want Satpaint 1 of Alerm 1 to represent. it can
raprasert the Process Varlable, Devistion, Inpul 1,
Input 2, Dutput, and i yvou have a model with
communicallons, you can configure the contralier 1o
alam ot SHED: H vou have setpoint programming,
you ean slarm whan B segmen goas ON or OFF,

NONE NO ALARM

INt NPT 1

INE INPUT 2

PV PROCESS VARIABLE

DEY DEVIATION

CUTPUT EIU‘I'HIBIT jcannot be used with 3 Poailion Step
contro

SHED SHED FROM COMMUNICATIONS

EV ON EVENT DH (SP PROGRAMMING)

EV OFF EVENT OFF (8P PROGRANMING)

MANLIAL ALARM DN MANUAL MODE (aee Nota 1)

A1S2TYPE Same és A151 TYPE ALARM 1 SETPQOINT 2 TYPE — Selact wha! you
want Setpoint 2 of Alamm 1 10 represent. The
saleclizns are the sama as A181TYPE.

A2B1TYPE Same a8 A181 TYPE ALARM 2 SETPOINT 1 TYPE — Salact whal you
' wErnt Setpoin: 1 of Alam 2 t represant. The
galaclions are the same as A151TYPE,

NOTE: Nat applicable with Relay Duplex or Position
Proponional oulputes.

AZS2TYPE Same as A181 TYPE ALARM 2 SETPOINY 2 TYPE — Select whai you
want Satpoirt 2 of Alern 2 to raprasent. The
selectiona are the aEms as A1S1TYPE.

NOTE: Not applizabls with Raley Duplax or Position
Preportional autputs.

ALARM 1 3ETPCMNT 1 STATE — Selsct whather
you want the alaom type chosan in Promg
"AIS1TYPE" ta alarm High or Low or the beginning
o7 #nd of & sagment in satpaint Ramp/Soak

prograrmming.
ATS1HL H HI ALAFM
LD LO ALARM
A1S1 EV BEGIN BEGIN (3P PROGRAMMING)
END END {SP PROGRAMMMNG )

NOTE 1: Not avallable if Timer is enabled beoguse Alarm 1 is dadicstsd 1 Timer oatput.
' ' Continuxd on next page
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4.12 Alarms Set Up Group, Coninue

Table 4-11  Alarms Group Definitions, continyed

Lowar Prommt Uppeat DHeplay Paramedar
Pl Fange vf Satting . Definition
or Sekaclion

ALARM 1 SETPOINT 2 STATE . Setact whether
you we the alarm typd chosen in Prompi
"81S2TYPE" to alarm High or Low or the beginning
or end of & segment in satpeint Ramp/Soak
PrOgraImETIIg.

A1S2HL H HI ALAAM

LO LO ALARM

A5z BV BEGN BEGN (SP PROGRAMMING)
‘ END END (5P PROGRAMMING)

ALARM 2 SETPQINT 1 STATE — Selact whather
you want tha alarm typa ohosen In Prompt
"AZS1TYPE" 12 plarm MGM or LOW ar the baginning
or and of & segment In setpeimt RamprSoek
programming.

AZSTHL H HI ALARM

Lo LO ALARM

A281 EV BEGIN BEGIN (P PROGRAMMNG)
END END (5P PROGRAMMING]

-, AlLARM 2 SET POINT 2 STATE — Selact whathar

. you want the alem type chosan in Prompt
"APESITYPE" L& alarm HIGH or LOW ar the baginning
or and of a aegment In geipoirt Ramp/Soak
. _ prograrmming.
A2SZHE M Hl ALARM
LO LO ALARM

A252 EY BEGIN BEGM [SP PROGRAMMING)
END END {SP PROGRAMMING)

AL HYBT 0.0 to $00% of span or full | ALARM HYSTERESIS — A single acjusiable
eutput as appropriate hysteresls Is ed on alams such thiat when the
' alarm is OFF it acivates at exactly the alarm seipoint;
when the alarm |s ON, it will nal deaztivaie urtll tha
vadiable Is 0.0% bo 100% away from the alam

saipoint.

Gonfigurs the hystereals of the alarms hased on
M signals a» a % of input range span.

Configure the hysterasis of tha &lamm Sassd on
CUTPUT signals ax & % of the full scale outpul mngs.
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413 Calibration Data

introduction The protopts used here are for fieid calibration purposes. Refer to Section 7
= Calibration in this manual fer complete information, '

414  Status Test Data

introcuciion The prompts used here are for determining the Teason for & controller
failure. Refer to the Section 9 — Troubleshooting in this manue! for
complete information.
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Sectlon 5 — Operation

' 5.1 Overview
.»-\]II | .
ntroduction This secton glves you all the information necessary to monitor and operate
your controller. Review ihe Operator Inteeface shown in “Monitoring™ to
make sure you are familiar with the indicator definitions. The key functions
are listed in Sectlon 1 - Overview.
What's inthissarion?  This section contains the following topics:
Tople ‘Bes Page
) 51  Overview B5
5.2  How i Power Up the Controller BE
8.3 kow to Enter & Sacurty Code .1.]
5.4  Monlonng Your Contralier B9
Operatar nierface 1]
Decimal Poimt Foglilon 88
Viewing the Operating Paramaters . 80
Diggnostic Eror Messages B1
5.5  Stertup Pmosdurs a2
5.8  Operating Modas g3
Dafinitions B3
Changing Operating Modas Ba
= Swelecting Manual or Automatic 54
- Pogltion Preporional Backup Moda 1]
5.7  Eetpointg g
Eeplecting the Lecal Setpoint Saurce L]
Changing the Local Setpoim 86
Enabkng tha Remede Setpoin a7
Swiiching betwesn Setpairts BT
Eeipoint Selection Indieetion pa
68  Ewsipoini Ramp Raie 86
548  Single Setpoint Ramp 100
Configuring the Ramp 100
ﬁ.lnnﬁ the Rarmp 101
E10  Lalng Two Sats of Tuning Consiants 103
5.11 Alem Satpoinis 106
5,72  Thrae Poehion Step Control Algorthm 107
§.12 . Digtal Input Option {Remete Switching) 108
£.14 Aulo/Marual Station 110
Contfiguration 111
Qperation 113
§15 Adaptive Tune 114
Configuratien 115
Start-up mods 117
- SP Adept 118
Aborting Adaptive Tuning 118
Re-tuning 118
* Emor Cogee 118 |
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5.2 How to Power Up the Cantrolier

Apply power

Tost tnliures

When power is applied, the controller will run three diagnostic tests. All the
displays will light and then the controlisr will £o into antomanc mode,

Table 5-1 lises the three diagnostc tests,
Table 5-1 Power Up Diagnostic Tests

~ Prompt oh Lowsr Display Cand®lon
RAMTEST Theck RAM
CONFTEST Cheek Nen-votatile mamery
CAL TEST Cheok Calloraiion

If one o more of these tests fall, the controller will go to the Fyil-safe
Manual Mods, and “FAILSAFE” will flash in the lower dlsplay.

If the outpur type is Position Proportional, and AUTO-CAL has never been
done, & prompt “CALMTR" will appear suggssting that the controller be
calibrated.

Refer to "STATUS TESTS" in Section ¢ - Troubleshooting o identify and
comrect the problemn,

Continued on next poge
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How to Power Up The Controller, contirwed

b Checkthe displays and
kays

Use the procedure in Table 5-2 to run the displey end key est.
Table 5-2 Procedure for Testing the Displays and Keys

- . R
The corfrollar will run a display test. All the displays wil
weTLe light for 8 saconds, then the displays will iotk like thls:
&nd hoid in, Upper Diaplay
—
PUNCTIN - Lower Display
&t the game time
Progs each key 1o ser | Whan the key it prassed, the lower display wil
H & works Indizate tha name of the koy prasaad.
Koy Fresesd Lower Diepiey
FUNGTION FUNGTION
| LOWER DISPLAY LR DISP
MANLIA.UALI'I‘D ALTE) MAN.
SETPOINT/SELEGT | SP SEL
ol INCHAMENT
w DECRMENT |
RUNHOLD RUN HOLD
a4 W INCRDECH
L FUNCTIQNSSETUP | FUNGSY |

If no key is presses for 20 seconds, the wst will time ont and the contraller
will go into contrel mode.

If any tast fails, go to “Controller Feilere Symproms™ in Secrion # -
Troubleshooring.

Whmakey:spr:sswdmdthﬂpmmpt ‘KEYERRDR"appea:smth:h:wu
dieplay, it will be for one of the following reasons:

+ parameter not available,

« not in Set Up mode, press [SET UP] key first,

« Key malfenction, do keyboard test.

5.2
S
—~
v Kary sror
oy
10/95
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5.3 Enter a Security Code

introduction

The LOCKQUT feature in the UDC 3000 is used to inhibic changes (via
personnel.

keyboard) of cenain functions or parameters by unauthorized
There are different levels of LOCKOUT depending on the Jevel of security
required, These levels ere;

NONE

CALIBRATE

+OONF

+VIEWING
MAXTNVMIUM
See Section 4 - Configuration Definitions for details,

The level of keyboard lockout may be changed in the Set Up mode.

However, knowledge of a security code number (1 w 4095) may be
required to change from one level of lockout to another.

When a controller lcaves the factary, it has a security code of D which
permits chenging from one lockout tevel to another without entering any

other cods number,

If you regrire the use of a security code, select o number from (001 to 4095

And emter it when the Iockout kevel is configured as “NONE”,
Thereafter, thet selected number must be used to change the lockout level
from something sther than “NONE™,

TR Write the number on the Configuration Record Sheet in the
amﬁgmunn section go you will have a permanen: record.

Use the procedure in Table 5-3 to eater a sscurity cods.

Tabie 5-3

Procedure for Entering a Security Code

Stap Praas

Action

1
BETUF

Ui vou see
;l. » iy

Lawrut Diaplay

Unill you see

__° ]
Lewer Disphmy

[EEoRTY]

3 A"’v

1o anter @ four digit. numbar im the upper daplay
{1 tc 4085}

Thiz will be your seduntty adde,

g8 UDG 3000 Contraller Preduct Marua

10/95



5.4 Mon Horing Your Controller

Operator interface Thtindimanddisplaysun.thnﬂpmmﬂmﬁfmlntyaumwhﬂs
happening ta your process and how the controller 1s responding,

Figure 5-1 i3 a view of the Operator Imerface. A description of the displays
and indicators is included.

Figire 5-1  Operator Interface

Uppar Diaplay - Sz Charassrs

* Nonmal Dperation - our dighs dedicabed 4o daplay the pradeas variakie

« Configuration Moco - diaplays PRMRTWIN VRl Br Saadtion

Lirwrnr Diaplny - & ght oharastons

« Kormal Qperstian - daplays apetatng parameters and vabas

' Canfiguraion Moda - cizplays furction groups: and pearamasters
Inctioater cipfrition whee it

£ - "Fahrenhek boing usad MAN - comirolier in mansal Mo M ard A off —
c-'mnﬁrﬁobﬂmuw:‘ Fh-unﬂlhrln Ao mode SOMTHNKAticres

R - Fiun SP Rarmg/Program — === ' oRtion ot

H - Hold 8P Ramp/Progrs i

ircdaator definition whan Mt k

ALM - Mdarm conditong sst

DH - Pgital ingut mesive Dwwadan Bargreph
REF - Ramate SF or SP2 adlive » C&miee bar indoatas PY s

OUT - Dontrol Raiey 1 0r 2 on within & 1% of sefpint

» Mt b will Ight IF PV ke
bwbarewn 1% but ess than
L% [m clavietion,

= If PV i mquil Ip o greatar than
£10% deviaton, the antsr bar
plics il by evintion bars. wil
light.

Decimal point poelion  In each display, when no decimal place i3 configured, the right-mest
character is blank.

Wher a single decimal position has been configured and valves greater than

1000 are displayed, the right-most character is blank but the dectral point
will be lit.

Continued on nexs page
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54  Monltoring Your Controller, contiusd

Viewing the 0persting  Press the [LOWER DISPLAT| key to scroll dirough the opersting
: parameters listed in Table 5-4.
The lower display will show cnly those parameters and its value thar apply
to your specific model end the wiy in which it was configured.
Table 54 Lower Display Key Parameter Prompits
Prompt Doacription
sp- Local Estpaint 1
28p Lacal Setpaint 2 {whars remote selpolnt does net apply)
R8P Remale Setpoint (when available)
2N Input 2
DEV PY deviation from egtpalm (=099.8 maximum)
ZTRAXLIX, Time remalning in Satpoint Ramp
ZZ = Segment Number
XXX = HrainLtes
TEER0DL Time ramaining In Setpoint Soak
ZZ = Bagriant Number
JOLXH = HrsMiresins
PIDSETX ™ Tuning Parameter Set X=10r2
our™ Ouiput value in Percent (%); also 3P8tep estimated
metor pesition when no slidawire exists
cap Computer Sepoln (when sstpeint is in overnde)
SPN Solpoint Now (lor aetpoint rata)
POS 3 Poshion Stap maior pasition when glidewira s
connactad
BtA F'I:I‘»h;IR Algertthm outoun bias (same as manus! reset
value
E ™ Time remaining on Lmer
| E T Eapsed ime on timer
““You can pres: 4 or W ta change the value of this parameter.
Continnad on next pepe
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5.4 Monitoring Your Controliet, conimed

Diagnostic omor The UDC 3000 performs background tests to verify data and memory
messages integrity. If there is 8 malfunction, an error message will be displayed.
In the case of more than one simultansous malfunctions, only the one with
the highast pricrity will appear on the lower dizplay.
A list of exvor messages is contained in Table 5-5.
- any of thase error messages ocour, refer to Section 9 - Troubieskaoting
for informarion to correct the failure,
Table 5-5 Errar Messages
Prompl Deecription
EE FAIL Unzbie to writs to nor-valatile mamory
FAILSAFE Fallsate
INP1FAIL Two conseculive failures of inpu! 1 Intagraticn
INP2FAIL Two consecutive fallures of inpul 2 integraten
SWFAL Poaltion Proportional slidewlre Input fallure
CONF ERR Low limit greater than high Emit for PV, SP, Resat or
Cutpet
: NP1 RNG Ingast 1 out-ci-range
o Linear: £10% cu-ot-range
' Charactanzad: +1% out-ol-range
MP2 ANG Input 2 +10% out-oi-range
PV LIMIT PY =1 0% oul-of-range
RY LIMIT Remote Varieble out-ofrenge
Note: RV = {input 7 x ratio) + blas
CAL MTR Not calibraied. Perfortn Pesition Propaional Calibration
f—
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5.5 Start-up Procedure

The Stert-up procedurs is given in Table 5-6.
Table 3-6 Procedure for Starting Up the Conmroller

Prodedure

Step

Oparation

Actlon

1

Salast manual
made

Wt “MAN" indicator 13 ON.
Tha controlier 3 In manugl moda.

Adiust the
outpwr

<> |7

o Adjust the output vEKIS BNd ensLra
that the final control alemant ia
fungtioning carmacty.

u Dlaplary
ﬁ—sm tha PV value

Ecrvgr Cioplay

(o= —snhows ouTandne

olnput valua in %.

Tuns tha
cortrollar

Make sure tha controllar has been
configurad properly and all the values
and selections have baen recondad on
the Configuralion Record Sheet.

To tune your comroler manually, see
Saciion 11 - Appendix A.

Hefer to Set Up group TUNING” 1o
enaure that 1ha proper salechons 1or
PROP BD or GAIN, RATE MIN, and
RBET MIN or ARSET RPM hatwa bisern
entased.

Far controllers with ADAPTIVE TUINE,
eas the procacdure in this sactian.

Enier the kocal
satpoint

Uﬂrﬂ
shows the PV Vialue

Lewwwr Diapliy

= —spanatne kea

satpoint value

To adjust the local setpoint 4o the value
at which you weant the Drocess vaiabiy
“imiml

Belact
Altomatic
Moda

JIEHS

urtll "A” Incleatnr s OM.
The cantrallar is in Autamaile mede.

The controlier wif automatically adusi
the cutpurt to maintadn the process
varabke Bt Betpoint, I the controller
propaty tunec.

g2
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56 Operating Modes
Avaliabis mados The controller can operate in any of three basic modes:
: » Manuzl
+ Automatic with Local Setpoint
v Automatic with Remote Setpotnt

Manus] and Automatic with Local set point are smndard fearures and
Automatic with Remote Setpoint is optional.

Mode defintlions Tubis 5-7 lists the three modes and their defimtions.
Table 5-7 Operating Mods Definitions
Cparating Mode Dafinttion
MANUAL When switched 1o marual mode, the cortrellet holds
its autpui 1 the last vaiue uzed during acomatic
speration and stops adjusting the output lor changes
in satpoint or procesy vanabie.
Instaad, you adjust the output by changing the value
shown in The wer diaplay, Ses “Selacting Modes”.
ALUTOMATIC with in automatic local mode, the contrellar will oparale
LOGCAL SETPOINT from tha local sefpoint and atomesically adjust the
outpUt to maintaln the astpoint at the desired value.
in this mode you san edjusi tha sstpoint. See 5.7 «
*Satpoints”.
ALUTOMATIC with In sutomalic ramote made, the controller will pérate
AEMOTE SETPOINT | from the setpoint maasured at inpul 2.
Adjuetments are avallabe io ratlo this input and add a
sonstant Hae bafore 1t is w the control
gquation. Ses Section 3 - ration, Set up
group *Coniral”.
Whial happons whan Table 5-8 explains what happens to the controller when you switch from
you changa mades ong mode to another,
Table 5-3 Chanping Operating Modes
Wods Shange Daacription
Manual ¥ Automatic | The local setpel I8 usually the value previously
Local Satpoint Eforad as the local setpoint. .
PV Tracking Iz & cormgurable feature which modifies
thlg. When K |s seleciad, the local ssipoint value tracks
the procoss varable value canllnususly while In
manual. LSP=PV at b4 momant you awitch from
mamnugl to auviomatic, LEP holts at this one vale,
Marual or Auto Lecal 1o | The zecond Inpit valus with Ratio and Blas apphed s
Auiomaliz Remote SP | used to cakeulate the control setpaint.
Automatic Remate SP | If configured lor Lacal Seipein Traoking, whah the
to Manual or Aute Lotal! UDC tranaiars out of remote setpolnt, the last vilue of
Setpoin the oonrol setpoint |5 tnsertad Imo the lacal sadpoint,
1 LSP traching 15 nat sonfigured, the kcal satpoint will
not ba etersd whan the ranefer |e mace. .
Continued on next page
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5.6 Operating Motles, conunued
- Selecting Manual of An alternate action switch places the controller in Automatic or Manual
Autornatic Fode mode of operaton.

Switching between manual and avtomatic will be bumpiess, except when

PD+MR. algorithm i selected,

Table 5-9 includes procedures for selecting automatic or manual mods and

changing the output while in manual.

Table 5.8 Procedurs for Selecting Automatic or Menual Mode

Blep Oparation Pross Aztion
1 Salecting " urtil *A* indicator ia ON.
Mtormatic RITO The comroller regulates ity autput t&
Koda maintain tha PV Bl the destrad eatpoint.
Um%
ghaws the PV valus
Lewivor Chapday
[ = —sonssPandtne
sepaint vale
The deviation bargraph indicates the PV
deviation from the setpaint,
2 Salagling urdl "MAN" incicator is ON,

Manual Mode | | AL | | ¥y cortroliar hoids fts output at the last
value used durinF aulomallc oparation
and stops adjusiing the oulput for
changes in s#ipoint or process variabla.

Lipper Diaplay
shown the PV value
Lowsar Cieplay
shaws CUT and the
aufput value in {(%%).
The deviation bargraph (ndicates tha PV
deviatlon from the seipeint.
3 Adjust the ‘ 1o adjust the output value while (n
Cuiput in rm manug! mods.
showe the PV value
Lowrwr Dimplay
[ =—¢hows OUT and the
output velue In %.
4 Artumn 1a o The A" indizater will appear indicating

Autematic A | Automatie mods. _

My

Continked on next page
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5.6 Operating Modes, continued

Position Proportioral
Baciep mods

This fearme provides for Position Proportionsl models to ausomatically
change to a Three Position Step algorithm if the slidewire input slgnal fails,
This will maintein control of yaur process.

“EN2 RNG" or “SWFAIL" will flash in the lower display and the “OUT"
display will show a estimated motor position WITHOUT 2 decimal point-

10/95
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57  Setpolnts
ntroduation You can configure the following setpoins for the UDC 3000 coneroljer.
* A single local satpoint
* 2 Jocal seqxrints
* A local setpoint and a remole setpoint (Remote SELDOint iy an apHon)
These setpoint can be toggled by the SETPOINT/SELECT]| key.
Seleciing the loca! Uuﬂmpmadmin:ables-lﬂtcselmasinglelma]sutpointmwn:nr
Selpoimt souros two local sefpoins,
Table 510  Procedure for Selecting the Local Setpoint Source
Step | Operstion | Press | Action
1 | Emer Set Up - untl the diaplays read:
moda m Uppsr Diepk
Lowar Cis plery
2 Display Loca) until the digplays read:
Setpoint PG ro
Source Satpoint source selactione
sslections 1 LOCAL
e Y o LOCAL
2 Sslect the A 1o seleci the desired satpoint saurce in
dasired souroe or ihe upger cleplay.
v
4 Aetumn Lo v | | THe controlier will agsume normal
l conirel oy | | ctrtral,
Hﬂ%hbﬂ Us.-.th:pmnedm:inlel:S-Hmchmgudmarnfthulmaimmvﬂuc.
Table 5-11 thdmefmmugingﬂulmﬂsmpoims
Step Cperation Presa Actign
1 S4lect tha - unt!l you see
gBaipoint DesaLAY Upper
[ﬂ- The PV vaks
Lowar Diaplay
[ =#}-5P or2sp andthe
local goltpoint value
2 [ Change the A | 'oohanga the local setpoin to the vaws
vakie or it which you want the process
, v marmained. The daviation kargraph
indicates PY devinllon from setpaint.
Conlinsed oA next page
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5.7 Setpoints, continuec
. Enabling{ordiaabing)  Use the procedure in Table 5-12 to enabie the remote setpoint source as
the remoks selpoint Imput 2.
Table 5-12  Procedure for Enabling (or disabling) the Remotre Setpoint
Stap Operwtion Procs Action
1 Selecl S Up urtll you see:
Greup i Upper Display
Lawer Digpioy
2 Salect 1he Lntll you see:
Remote RMCTON | | Lippee Display
Seipaint Tha Remote
Speurce Prompt _ Satpeint source
Lowsr Display  cylmclion
NCNE - not used
IN2 -iInpt2asRASP
-] Change ‘ w"’ ta anabia or disable the vamote esipoint.
selection
4 |Retunto Lowen | | TIE will return the controller tb narmal
normak - pwetay | | cperation.
pparation
Switching betwian You can switch between Loca] and Remote setpoints or between two Local
sipoliis setpoints when configured. Use the procedure in Table 5-13 1o switch
between sepoints.
Teble 5-13  Procedure for Switching Batween Setpoints
Step Cperation Pross Action
1 Switch SETONT atemately seisct Local seipairt 1 and
between sascr | | Remota aatpoin or awitch Betwaen the
Setpoints 2 Local Setpoints.
or
uniil you ase the dasired satpoint
indicaiad
'KEY ERROR" Wil
appear [nihe lower display i tha remote
sapoint or 2nd lecal eelpoint ts e
oonligurad &5 4 setpoint source, or lf you
attarmpt to change the setpolnt whiie a
satpoinl rame |s anabled.
Continged on ntxi page
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5.7 Setpoints, coninusc

Setpaint eslaction Table 5-14 shows how the indicators react and what the displays show for
incication cach type of setpoint, '
" Table 514  Serpoint Selection Indication
Using Local Lising Ramote Using 2nd Local
Saipoint Setpolnt Selpoimt
RSP OFF ON ON
- Indicator
Uppar PY PV Py
Dispiey
Lowet | SP and the local | RAP and Remote $P2 and the 2nd
Duplay | Setpoint Source | Setpoint Value bnuﬁl Setpoint
alue
88 LIDC 3000 Controdler Product Manua! 10/85




5.8 Setpoint Rate

Configuration

You tan configure a Sstpaint Ramp Rate chat will apply to any Local
setpoint change iomediately.

Rafer to the Configuration Section to enable the ramp and set an upscale or
downscale rats valae,

Make sure 5P RAMP and 5P FROG arc disabled.

‘When a Local setpoint change is made, the controller will rapo from the

origingl setpoint to the new ons at the rate specified. This changing (current)
sctpoint can be viewed on the lower display.

Press the |LOWER DISPLAY | key until you see SPn and the setpoint
value in the lower digplay.

10783
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5.8 Single Setpoint Ramp

Configueing the
sxipcint mmp

Frocedurs

You can configure s s
setpoint and a final loc

int ramp o occur batween the current local
t over a ime interval of from 1 o0 255

minutes. You can RUN or HOLD the ramp at any time.

Table 5-15 lists the procedurs for configuring the Setpoint Ramp
gammms The procedus forﬁﬂﬂmmm i5 in Secrion & ~ Sepaint
ragramming Option.

. Table5-15 . Procedure for Configpiing a Setpoint Ramp

Step Oparation Freas Action
1 Select Lintil you gea:
&P RAMP Ll u:mmnmr
Set Up G
Lower Dllsplay
2 { Salest ﬂ'-a Untll you sea:
Satpoint Ramp FHCTEN Lipper Display
function L
Lower Dlsplay
S5F RAMF
3 Enable Unil you £ed
Expoirt Remp ‘ ppar Dil i
Lasar Dispiay

NOTE. You cannot change the ourmant
local setpolnt If the setpoint ram
furv=tion is snakded. Make surs SP RATE

and SP PROG are disakled.

4 | Setthe Ramp
Time

B change the utder div vidlue to the
number ol minutes In which you want the
final nﬂﬂdm io ba reached.
SH‘IIII'I &= 110355 l'ﬁll'lutﬁ!

ng “0" will imply an
irra'nndlate utup change to the final SP.

<)

L S41 the Final
Saipeint vaiug

fr

u Diaplay

The Final

Satpolnt vakue
Liesarar [iap wa

FINAL 8P

F to chanpge the upper display value fa fihs
ar ciasirad final Smpoint valae.
v Sattireg Ranga = withit the s#ipolnt Imits

Continied on aext page
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Slngla Setpoint Ramp, G#r‘rtlnued

5.9
Running the satpoit  Running a Setpoint Ramp includes starting, holding, viewing the ramp
nmp time, ending the ramp and disabling 1t
Prooeuro Table 5-16 lists the procedure for running the Setpoint Ramp.
Tahle 5-16  Procedure for Running e Setpoint Ramp
Step | Operation Pross Action
1 Put the waaw | until "A" Indicater i2 CN and you wil! see:
l.'.'-un’EmHar inte ALTO U Display . .
Automatic ﬁ— H and the PV valus
moge
Lewear Dinplay
[ = 5p andthe praseni
sotpoint vals
2 | .SetStan 5P A utdil 1ho start setpoint vaius you desire s
or indicated In 1he iowar tleplay:
v Uppar Dia
i %— H and the PV value
Lowar Displary
[ =P andthe stan
saipoint vale
3 | Start tha Aamp - You will sea:
HOLD Lipar Disley
R and the PV vakie
Lower Displary
SP and e changing
satpoint vaiie
NOTE: The valie in iha lower dlsplay wil
b increasing ar decreasing tawand the
final satpolnt value.
The PV valua in 1he upper daplay wil
also changs.
4 | Hoidthe Ramp RN This hokis the mmp &1 the current
at 'li':li currgnt HAY gatpoint vaiue.
vaue Press Again to continue run.
A "KEY ERADA" prompt wil appear i
[RUNHEOLD] kay is pressed whilz
5P AAMP" is ciseblad.
5 Viaw the — Undll you sa8:
remaining T | | ey | | Upper Dliplay
time o =R ol and
Lower: Displey tha FY vaiue
RAMP 2000
(Tima mermaining)
Provedure continued on net page
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5.9 Single Setpoint Ramp, continued

Procadurs, continued

Table 3-1%  Procedure for Running 2 Setpoint Ramp, continued

Dparsiion

Prass

Actlan

End the Ramp

Whan the final setpaint Is reached, the
“R" changes to “H" in the upper display
and the controller opereles at the new
satpeint.

Anytima the lecal

setpoinl is different from tha firal

setpaint valug and the key

|& pragsac - ihe ramp will start again.

Cizable the

aatpoint ramp
functlon

Unill you sae:
Upper Diagiay
Lonwrgr Diwplay

You will gea:

Uppar Dlapis
ﬂ

Lowrar Daplay
8F RAMF

Uil you ses:
Uippar CAxpiay

CIBAEL

Lowear Display

Raiurn to
Rl

oparating
mods

102
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510 Using Two Set of Tuning Constants

Introduction You can use two s¢t of tuning constants fur single output types and chooss
the way they are to be switched.

The uts can be:
+ Keyboard selected
. Autnmahcn]l}r swhched whep a p:edamrmumd Process Variabis velve
- s reached.
+  Automatically switched when a predetermined Setpeint value is
reached.

The following procedures show you how (0!
+ Select two getg
= Set the swiwh-over value
« Set tuning constant value for sach set
+ Switch batween two sets via the keyboard (without autometic

switteh-over)
Select two aate The procedure in Teble 5-17 tells you how 10 select two seis.
Table 5-17  Procedure for Selecting Two Set of Tuning Consanits
Step Omarstisn Prass Action
1 Selecl Controi Untll you sas:
56l Up group wrwe pper Display
E
Lowar Display
2 |Salect ' Undil you sse:
PID SETS FBCTEN | | Upper Dinglay
function Ij‘_ Avallable selections
wre ligted balow
Lower Display
1 ONLY -1 sl of cinsiams
2 KEYBD - 2 mets, kayhoard selestable
2 PYSW - 2 sats, auto switch at PV value
2 SPSW - 2 aats, auto switch at SP value
A | toselectine type of PID SET.
oY
h 4

Coniinued on rext page
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5.10 Using Two Set of Tuhlng Constants, conrued

Set switch-ovet vitlue

St Tuning constam
vailae for sach set

Eﬁv]nru select 2 PYSW pr 2 SPSW, you must set a value at which the s=ts
ill switch over.
The procedure in Table 5-18 shows you how to set this value.

Teble 5-18  "Procedure for Setting Switchover Values

Bisp Operailon Press Actioh
1 g:rlaa"t] Unill you soe:
itchover RMCTICH | | 1nper Dieplay
valus function E__ The ewitshover
RSN YU vaius

il in 58 Lowar Dispiay

‘ 1o seiect the pwitch-over vatua.ln the
or Wpper display.

v

Thete are specific rning constant that roust be set for sach set, The
procedure in Table 5-19 shows you how 10 8c0ess thage constants and
change their values,

Table 5-19  Procedure for Setting Tuning Constent Valuss

Step Oparation Prees Action
1 Select Tuning Until you sea:
Set Up Group STU | | Lipper Displag
Lower Display
2 Select the ¥ suctasatvaly display 1he lallowing
tuning PRCTION | | sohatanis:
constants u
Iﬂ_ﬂm tuning cordtar
vELS

Lower Disgley
[ -l PROP BD or GAIN'
RATE"
ASET
PROP BD2 of GAINZ™
' RATE 2*
ASETZ™

A To change tha value of any of the ahove
ar Esind prompis in the lower dleplay,

h 4

*FIDSET] ~ will be used when FY or 5P, whichever ix selected, s greager than the
swikthover valne.

WPIDSET2 - will be used whem PV or SF, whichever is salactsd, is jigs than the
switchover valoe, '

Continged ok next page
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5.10  Using Two Set of Tuning Constants, contnue

- - Swritch betweet twa This procedure is operational only if 2 PID SETS was conflgured at
wets viathe keyboard  “CONTROL” set up group.
' M‘ , The procedure in Table 5-20 shows you how to switch from one set to

angther,
Table 520  Procedure for switching PID SETS from the Keyboard
Step Oparstion | Preas Astlon
U ey | [ || et omeey
Tha PV value
Lewar Display
Xt 1 0 2

A | tcchange PID 8ET 1to PID SET 2 or

or vice varse.

v You can use Adaptive Tune on eash sat.
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511  Alarm Seatpoints

Imroduction - An alarm consists of a relay comact and an operater interfacs indication,
The alarm relay is de-enetgized if Setpeint 1 or Setpoint 2 is exceedad.
The alanm relay is energized when the monjtorsd value goss into the
allowed region by mors than the hysteresis,

The relay contacts can be wired for normally open (NOY-energized or
normally closed (NC) de-cnerpized at the rear terminals, See Section 2 -
Insiatlation (Table 2-4) for alsrm relay contact informarion.

There are four alarn satpaints, twe for cach alarm.

The rype and stte (High or Low) is selected during configuration. See
Section 3 - Corfiguration for datails.

Procedurs for Table 5-21 lists the procedure for displaying and changing the alarm
cRapiaying the atarm setpoinis.

Table5-21  Procedure for Displaying or Changing the Alarm Setpointa

Siep Oparation Fross Action
1 Agcags tha Untll you sas:
Alarm Bat Up TP | | Upper Display
group [eETE ]
Lower Display
2 Access the o succassivaly display 1he alarm
Alarm Saipoint | |™™™ | | gatpoine and their valuges. Thalr ander of
Viluas appearance is shown beiow.
Upper Display
(=} Thesamsspn
vakig
Lowar Dizplmy

—

ATE VAL = (Alam 1, Setpoint 1 valos}
A182 VAL x (Alamm 1, Saipoim 2 valus)
A281 VAL = (Alarm 2, Setpoirt 1 vakug)
BYE2 VAL = (harm 2, Satpolrt 2 value)

A | wchange any aRm selpeint value you
or gelect in the upper displsy.

3 Refurn to
normal mv
operation
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5.12 Three Positlon Step Control Algorithm

Introducton

Accurate motor poakion

Diaplaying the motor

Power up outpat

The Three Position Step Control algorithm allows the control of # velve {or
other actuator) with an electric motor driven by two controller output relays,
ane to move the motor upscale, the other to move it downscale, without 2
feedback glidewire linked 10 the totor shaft. Adaptive Tune does not
function with this al gorithm.

. The Three Potition Step control algorithm provides an output display

(““OUT™) which is an estimated motor position since the motor is not using
any fsedback. :

Although this output indicaticn is only accurate to a few peroent, it s -
cottectsd each time the contoller drives the motor © one of its sKops

(0% or 100%).

Tt avoids all the control problems associated with the feedback slidewire
{wear, dirt, noise}.

When operating in this algorithm, the cstimated “QUT" dispiey is shown to
the nearest percent (Le. no decanal),

In the event that an accurate and repeatable indicarion in motor positon is
required, Fosition Proportional mode!’s slidewire input can be used to reed
the motor position and display it on the lower display as “POS" while sli
oparating in the Three Position Step cantrol mode.

The slidewire must be calibrated for this to operate comectly.

Table 5-22 lists the procedure for displaying the motor posidon.
Table 5-22  Procedure for Displaying the 3PSTEP Motor Position

Step Oparslicn Presa Ation

1 Access iha LoWER Urtl| you s&4:
displays crwLly | | Jpper Diepiay

Tha FY vilia
Lenwvar Dilopiamy

==

.POS = 3PRiop mokor pomilion with
michewiry ol

o
OUT x Estynntod 2 Sap motcr
poniéion when ne slidewine el

]

When the controller powers up after a power outage, the position of the
motor will correspond to whatever was configured at sef up group promgs
“CONTROL", functon prompt “PWR OUT", selecdon LAST or
FAILSAFE, Refer 1o Subsestion 4.9, Table 4-8 for definition of each
selection.
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513  Digital Input Option (Remote Switching)

Actlon on closury

The Digital Input aption deterts the state of extemnal contacts for sither of
twe inputs. On contact closure, the controller will respond according to

how each digitai input is configured.

Make your sclection under Set Up group “OPTION”, fumetion group
protapt “DIG IN1” or “DIG IN2™. See Section 3 - Configuration .

Tabie 5-23 lizts the configuration prompt selections, the “Action on

Closure”, and the display indication for each selaction availabte,
Table 523 Digital Input Option Action on Contact Closure

n&%u_ Dtaplay Indication Action on Coneact Closurs®
Solactions
None Di12 wmways oif N Digital Input selasilon
ToMAN "MAN" hlnka plus lower Puts tha enniralier Inde manual mogs.
digplay switches to outpud Contact cpan returne the cantroller to kormer mode
{ouT) untess [ ALTO/MAN| key is praasad whils cighel Ingut i
artive.
To LSP Puts the controller indo local satpoint 1. :
Whan oontact openhs, the contrellar ratumng to former
cparation, 3¢al or rarmole sstpeint, uniess the
JSETFDINT.!‘SELECT koy |6 progsed whila digital irpus
is mctiva.
To 2BP *ASP BLOCK" binks Puls the comroller into koaf eatpolrd 2,
When contact apens, the comroller retumns to formear
DRArasion, local or ramate setpoint, unleas the
SETPOINT/SELECT| key Is preceed whik dipital input
i acdive.
ToDA Nohe Salects direc! conimligr action,
ToHOLD |~ blinks Suspencs setpolnt program or setpoint ramp.
Contact opan rune the program or ramp.
ToPIDZ | PIDZ I lower clspiay Salects PiD2
PV 2IN Selects the PV to equal Input 2.
TaRLUN A" Incicator binks Starte & stoppad §F Program.
ToBEGN Rasets the Setpoint Program hack to the baginning of
the firet sagmant in the program
STOP| Disgbies PID {1} Integrai action.

*The Digital Input Annancistor wifl alweys chow the Digital Input Haus,

Cantinued on nswt page
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513 Digltal Input Option (Remote Switching), contioues

Action on ciosune
{continued) |
Table 523  Dighal Inpur Option Action on Contact Closmre, Continued
DIGINT or - Dinpiey indicstion iotian on Contaast Closure”
DG N2
Selactions
MANFE "WAN" blinks plus lower Unit goes to Manual Made, cieput poes to tha Fallsais
display swikches to outpul valow,

(CUT) and fallsale value.
TolOCK | “LOCKED" when key pressed | Disebles all keys

To & OUT Cutput goas to vakie 38t gl contral prompt "AUTD OUT"
TIMER tL Stang \imer {momantary).
Timar dock { i gngd Hime
aEpanr In lover dinpisy.
AM STA ™ bEnke. Causes switch Io Aulo Marwal Siatian made. Aeferto
. “REF BLOCK" bilnks. i Lmz in subsaction 5,14 for auic manunl station
of.

Keyboard ocperation If a particular made or parametsr is selected by the comtact closure, nging
the keyboard to select the same parameter will ensure that the selected mode
will be mainteined afte the remote digital switch is re-opened.
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514 Auto/Manual Station

introdiuction - When you select “AM 5TA” (auto manual station) under “"OPTION™ setup
- Eroup, function prompt “DIG IN1” or “DIG IN2" {digital input option},
contact chasure on the selected digital input causes the controller to swirch to
Auto/Manzal Station mode,

Function * As shown n Figure 5-2, State 2 is the “A/M Station mode” where the

progmmmable logic controller (PLC) putput is sent through the
Auto/Manual Station. You can swich to manuai and change the cotpuot at
the controller. {It uses PIDSET2.)

State 1 is the “Backep PID mode™ which is wriggered by opening the Digital
Inpuc. (Ft uses PIDSET1.)

Figure 5-2  Auto/Manual Station and Backup Conto] Feature

@) PLC
&Yy (rroe—o*

Control ouipwd
FR
20 mA DI #1 < "AM BTA*
OPEN & fraw
CLOSED nofpction)
+ IN2
Siate 1: : Stats 2:
Dl #1: Opan : M i Closed
BAGKUF | AM ETATION
PiD : Pv @ Alamm
CONTROL | — Dirget astion Eﬂﬂgﬂﬂ
Aux | LSFaSP | Lap.sep N PO 8 M'”"
, - 5P = $P2 ods
p Suiput I =PV e N2 fnamy
Pi - 1 - PIDSET? swiection}
P PIDSET1 i
scictorr | P '
L'_ \ OUT
I - Sonfigure
W Finle 2 par
| naxt pape
Qutpi 1
4-20 mA
Tovalva p—
Contixued on nexs pape
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514 AutoManual Statiun, Continyad

© Description

Configuration

The “AM STA™ selection of digital inpur creatss & repeater staion whea the
digital input is clased. This is accomplished by a multi-selection from the
digital mput menu.

» “ACTION" is forced as “DIRECT".

» “CONT ALG" is forced as “PD+MR".

» Active setpoint is forced to LSP2,

+ The PV is switched 1o "PV 2IN™,

'+ The taning parameters used are the second scf of parameteTs.

When the switch is open the unit becomes a normal controller with “CONT
ALG" of “PID A", using tuning parameters sc1 1, LSPL, PV as IN1 and
“DIRECT” or "REVERSE" as szlected by customer configuration.

Input i is typically the PY of some upper controller and Input 2 is typically
that conoller’s output.

]i:‘th;uppermnuul fails, the upper device cr some watch dog opens the
digital input switch and UDC 3000 back-up PID A control is active,

When the upper control reactivates, the digital input gwitch is clozed and the
Aunto/Matinz] Station becomres a repeater station and allows the upper
contro] output sigrial 1o pass through,

There are some things to consider whan configuring the controller.,

The PV rangs steys as the IN1 range, even while IN2 is the PV when the
switch is closed, therefore:
+ The IN2 HI must be less than or equal to the IN1 HL

(Sugges:. INd Hi = [00.0)

» The IN2 LO tmust be greater than or equal to the IN1 LO.
fSuggest. IN2 LO = 0.0}

« The TUNING GAIN2 mazst be equal to
(IN1 HI-IN1 LG) f(IN2 BI - IN2 LO).

Continued on nexi page
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9.14  Auto/Manual Station, continued
Configuralion Refer to Table 5-24 and sat up the controller in the arder shown,
{continuad)
Table 324 Auto/Manual Station Mede Configuration Procedure
Press & ¥ |
Btep | Presa Presa h EMmst Valua Raltwrks
toSeleci | Select Function | or Salaction
< | Sotup Group Prompls
1 Catrol PID SETS 2 KEYBD | Selact athar control parameters @5 neaded by
SFSOURCE |2 LOCAL | M@ @pplicaton.
SP TRACK NONE
2 Algorkhm | CONT ALQ PD+MA This allows setting of the Manua) Resst value,
| Tuning MAN RSET &0 Manual Reset of O with the Satpoint of 0 also
works bt enly If the PLC conthabar Is re-
inttialtzed when H Is ot in control,
Algorihm | CONT ALG PID A Delines Back-up Contral Algorithm,
Tuning ASETZ2MIN 50.00
EaNZ Sae Note 1 | Note 1. S#1 the Gain 2 equal to
Input 1 Span
input 2 Span
H *PE" is sdlacted undar *Conkrel” 8 gmup.
function prompt *PRarGAIN®, sat the PROP BD2
to
100 x Input 2 Span
Engwrt 1 Span
RATEZMIN D.00 Salgct PIDSET tuning parameters as naeged
by the application.
6 Opliche | DIGINT o AM STA
1 CIG3 e
DONOT SELECT

+ In the CONTROL setup list, do not select SP TRACK as PV or RSP,
* In the SP RAMP satup list, do not salect SP RATE as ENABLE.

» In the ALGORTHM sewp list, do not select CONT ALG as
PID B, ON-OFF, or 3PSTEP.

* In the Display mena when PIDSETW is displayed, DO NQOT chenge the

pelecton,

Condinued o0 next page
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514 Auto/Manual Station, continued

Oparation Set the Local Serpoinst 2 to 50% of the Input 2 range.

These features work with the Aute/Manual Station.
+ In the SP RAMP setup list, SP PROG (acts on SP1 for backup
opeTation).
« Inthe SP RAMP setup list, 5P RAMP {acts an §P1 for backup
. Dperation).
« Inthe CONTROL setup list, ACTION as DIRECT or REVERSE for the
baciup FID A operation.
The PD+MR Action is forced to be DIRECT as required for the
pass throngh of the output signad, _
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5.15  Adaptive Tune {Anci.rh.zne"‘“}

MOW R WOKS

Saipoirt changes

Rules and regulsions

Adaprive Tune will contnually adjust the Gain or Proportenal Band (P),
Reset (1), and Rate {D) wning constants in response to setpoint changes.

Adaptive Tune handles all Local and Computer Setpoint changes.

Adaptive Tune nses fime domain analysis, and the rule based expert system
techniques to identify the two mos! dominant process lags plus any dead
time.

It then automarically readjusts the PID paremeters as necessary. It docs this
while conpolling 1o setpoint in auommtic (closed loop) conmol mode.
These caicolated PID velues can be changed, if dasired, by dicabling
Adaprive Tune and eniering different values, _

Tuning can be aborted by pushing key 10 rerurn 1 manual mode.
Two eriteria are :m:.i]ahie — “Normal" and “Fast”™.

During start-up, or whenever the setpoint changes beyond the “SP Change”
value, Adaptive Tune employs time domain analysis i muns the process at
any desired satpoint without any prior iniSaiization or process knowledge.

The following is & list of rules and reguiations for Adapsive Tune,
Adaptive Tune:

+ can tune on all Local or Comiputer setpoints excds: ranping
sempaints, i.¢. cannct be done during SP Ramp or SP Program.

+ will work only for algarithme PID-A or PID-B selections, i.e. it will
NOT work with ON/QOFF or Three Position Step congol aigorithms,

= is done in Automarc mode.

* ¢an be monitored or reeonfigured nsing communications oprion.
* ¢an be disabled via Digital Inputs.

= can be aborted by poing to Manusl mode.

= cannot be done with Ourpat Rate enabled

When an SP Adaptive is in progress, a large “T" appesrs in the upper
display and dizsappears as s00n g5 1he process is ientfled. During this
ume. no changes 10 the configuration paramerers, including the serpoint, are
permined.

Conmnusa on naxt pape
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515 Adaptive Tune (Accutune™), continuad

ot

L " Configuration Before starming Adaptive Tune you must
e , « ¢nable the Adaptive Tune featurs

« get the minjmum value of setpaint change in % of span that will result in
Te-tuning. :

Proosdure ' UumnprmaduminTahles-Jﬁmmnﬁmﬂm:im.
Teble5-25  Procedure for Configuring Adaptive Tune Parameters

Btop Operiion Prem Action
1 Salect Uil you saa:

Adaptive Tung | | ™% 1 | Upper Disgh

sat Up Group [SETUF ]

Lorwar Display

2 Select the type You Wil sed:

ol Adaptiva RNCTRN | | {poer Display
Tune Eo % umanie,

- DISABLE - Adaptive Turw disabied
_— 8P - Adaptive Tune will oecur on
setpoim changes only

wundll ha cesired salection appaars In the
uppar dspay.

<«p

3 Erter tha unilt you Goe

change veius %‘m:

This is the minimum eatpoint change
- vikia on which retuning will occur.

Exarmnpla:

. Hthe range o O to 2400, and 5% i
configured hers, re-tuning will occur

the seipoint change is 120 or lamer.

A undll tha dazirad range appaars In tha
or uppar dispiay.

Tablr continked on next page
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5.15 Adhptiva Tune (Accutune™), continued

Proosduns, cortinued

Teble 5-25

Continued

Procedure for Cpnﬁgurin; Adsptive Tune Parzmeters,

Operstion

Pross

Verily or
chang the
process Gan
value

Lownr Dispiry  0-10 t0 10.00

You will see.
Upper Oi
Range:

Tha Prooest Baln Value I normally a
READ only valus. It should only be
changed If the controkar falls 1o identiy
the process. In this case, set the valua to
1he 3ganraic veiue of PV in percen,
divided by outpiut in parcert, as
displayed whily In manual mods.

Fﬂﬁl’iﬂlllt!t-l.l‘p‘.l&l

this to 1.00.

untl tha dasired rnga appesrs in the
upper display.

Varify Citoria

You wili 3e4;

"
Fast

Lower Diaplay Normal

0 aslact fas} of nomal citera.

Continued on 40T POgE
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515  Adaptive Tune (Accutune™), continued

Star-up mode At gtart-up, SP ADAPT runing is used. The procedure for stan-up is Listed
in Table 5-26.
Table 5-26  Procedure for Using Adaptive Tunc at Start-up
Slep Oparztion Press Action
1 | Put the aaeae | | Untli the MAN indicator is ON.
somrolisr Inka AT You will ses:
manual mods Lpper Displary
[ tne PV vatoe
cwer Display
[OUT0XX ]
A 15 adjust the cutped value in the lowee

ar dm,'. 86 thal the PV lines ounl &1 laast
v 1 0% of PV range and muah war than
the normal salpainl setting.

2 Le1 PV slabllize Aliowr {he PV 1o stabllize {stap changing).
Dapanding on ths respanee time of the
procetis, YoU may have to walt a whils ko
the PV valie 1o Ine out. Watoh the
dispiays for a stakds condition.

uUntl you Bee;

Upger
the PV value

Lowesr D

to wdjust the satpoint value in the lowar
displa&ft‘u the desired setpoint &t which
Lou pian to operds afisr Adaptive Tune

completad

a Adjugi tha
setpalnt

i

Exnpie
PV range Is O to 2400 and the SP Change
s configurad for 5%, wning will occur if 1he
nt |s Bet greater or less than 120 of the
gtabliced PV valus in Step 1.
The conrolker will switch 1o automatic
mada and the process will st to move
toward 1he setpoint and will ine out with
the proper uning constants.
You wili ses;

Lippsr
tha PV valie

LEp e
$P 000 -=ii— the setpoint valie
A farge "T™ appears oh tha lat sioe of the

w display to indicaie that (SF
APT) Aduptive funa |& in prograss.

i3 |€=p>

4 | Sten 5P
ADAPT tuning

§E§

Coxtinyed on arxt page
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515  Adaptive Tune (Accutune™), contnued

OP ADAPT
(witar Soan-ip)

SP ADAPT will accur whenever the controlier is in automatic mode and 2

setpoint change ocours witich is greawr tun the previously configured

nnmmummpqntchmgwnlu:

Thumnmﬂuwﬂldelnyumgmy &etpmntchan:uforiﬂmﬂsm

enable it to calcalate whether to “SP ADAPT or net. But, if the controller
15 toggled batween LEP1 and LSP2 or if any other key (such as

wwmmﬂummmmtwm jmmediate.

A large “T" is displayed in the upper display whensver SP ADAPT mode is

in progress. During this time, no changes 10 the Configuration parametsrs,

jncluding the setpoint, are permitted.

If it is pecessary 10 stop ar aborn the tuning, press the key 10
return to Manua! pande. This will cause an immediate abort of aning.
Also, Adaptive Tune can be wmpeorarily disabled by properiy configuring
digital inpot.

The controfier will evaluats current funing as SP changes occur. When re-
tmning is required. the controller opéraies in amomatic mode and identifies
new DIning constants.

At that point, the “T" disappears and tning values are entersd and used
until re-tuning oeewrs again. The conwoller never goes 1n1o mamul and docs
not bumyp the outpat 10 evaluate uning requirements, '
Note that if re-nming was not required, no changes will be mads; but, the
“1* will till appear o indicate that Adaptive Tune algorithm is measuring
the process response.

Continued on nexs pape
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515 Adapth?a Tune (Accutune™), continued

Eroreodencoessing  When an ervor is demscted in the Adaptive tuns process, the tessage “AT
proceciure ABORT" will appe=ar in the Jower display.
Accrss function prompt “AT ERROR™ to detsrmine what 15 causing the
ervor. This procedure is listed in Table 5-27.
Table 5-27  Procedure for Accessing Adaptive Tune Eror Codes

Step | Cpamtion Prees Astion
1 Sehect Lint you ge8:
Adaptive Tuna | | ™1V || Usper Ditpiay
St Up Group
Loawprmer D iy
- ggu 1o Emr e \I"Jou will e
& prompl Display
[ An e code
m M o
Tapk 528 lsts nil the Adwtive R
grmor cocdes and thair dedinktiang.

Efror cocies Tahls $-28 ligts the Adaptive Tune exrar codes and their definitions.

Table 5-28 Ad:.ptnr:TuncEernan:Emm
Upper Display Promt Cada Dafinttion Action to Take
NONE ND ERRORS Nana
‘DUTLIMIT SP Adapt wtep iv graater than high outpyt | + Cheok the outpt Simits undar Sat Up group
Emkt or ey than kow outowt (imi “SONTROLT, function pomple
ILIM® and “OUTLOLIN in Section 2+
Configuration,
_ . ggld:'PHJGEBEEAW.HdMWTmB-
IDEAL Frocens idantifioation Faillue Try to SP Adagt agakn.
ASORT « Manual sbor has socumed Try io 8P Adapt again.
-M:pmmmun-hmﬂm|mwm
key i prassed during tuning
« Aumamatic Abort has poourred

= Aduptiva Line wil surtom adicaly sban
wher & PY oacllintion has besh datected

during "SF ADAFT", .

LOW MY Dooure during a 5P ADAPT whan the NOME - Alar a pericd of sbolt & minutes, the
oUtout sten calmlated |y 10 low o SPADAPT wif ba retried sutomatically with
produce & PV value cicse 10 the cewined a larpar cutplt step.
satpoinl.

RUNMING Imfarmational crompt indicating thet *SF | None

ADART |5 mthi nctive chacking prodost
gain aven though "T" i not IRt k doms not
aflect the keybanrd operadion.
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Saction 6 - Setpoint Ramp/Soak Programming Option
6.1 Overview

whiat s pogmmming?

Rarviaw prograim dats
and comigiestion

Flll ot the worickhat

Wha's in thix secton

The term “programming”’ is used here to idendfy the process for selecdng
and entering the individual ramp and soak segment date needed to generawe

the fequired $eTpoint versus e profile (also called a program).

A segment is a Tamp or soak funcrion which together make up & sepoint
program. Serpoint Ramp/Soak Programming lets you configure 6 ramp and

. ﬁmaksegmcnrstﬂbcsmndfurus:asunemgnmurscv:msmﬂ

programs. You designate the beginaing and end segments 1o detcrmine

where the program is to sar and stop.

While the procedure for programming is smaightforward, and gided by
prompts, we suggest that youread “Program Corsents” in this section as
well a5 “Seetion 3 - Configurazion” before doing the setpoint propramming.

Diraw a Ramp/Soak Profile on the worksheet provided and fill in the
information for each segment. This will give you a record of how the

program was devcioped.

The table below lists the topics that ars covered in this section.

Topie Gow Fags

I 6.1 Diverview 121
‘5.2  Program Contents 1 122
'£3  Drawng a RamptSoak Profile | 124
Example 124
Program Record Sheat 125
‘G4 Entanng the Sampein Frogram Data 128
; Immedustion 128
' Geanernal Procedurs 126
! Atarms on Sefpaint ngmm 128
| Promgt Hiwrarchy and Selctions 127
8.5 RunvManisr the Program 125
inirocuction 128
RurvManitar Funcions 128
Sat the Local Seipoint 128
Aun State 129
Hoild State 129
Extemal Hald 128
Extarnal Program Ra&a 1530

Viewing the Praaen Segment Number
and Tima 130
Viewing Gycles 130
Eng Program 13
Power-up State B

10/95
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6.2 Program Contents

Wt you will configute

Famp ssgments

Scak segrments

Start segmart aumbar

ENnd aegmaenm number

Basically, you will configure all the dara that is relevant to each ramp and
soek segrosat for a given setpoint versus time profile. The controller will
prompt you through the sequence of segments and assoziated functions.

A Tamp segmment {5 the time it will take ko change the setpolnt 1o the next
setpoint value in the program.
Ramps &re odd aumber segments. Segment A1 will be the initial ramp time,
Ramp tims is determingd in sither:

TIME* - Hours:Minuws Range = 0-99hrs: 59 min.

or
RATE*-EU/MINar EU/HR  Range= 010999
* This palection of fime or rab is node ot promp “RAMP UNIT™.

~ Set this prompt before entering any Ramp.

When Renyp Unit is configrred fot TIME, entering 0" will
imply an immediate step change in setpaint to the next soak.

A soak s2grment is & combination of soak setpoint (velue) end o soak
duration {time].
Socaks are even number szptnents.
Sepment 2 will be the initial soak value and soak time.
The soak seipoint range valne must be within the setpoint high end low
range limits in enginearing units,
SOAK TIME is the durstion of the soek and is determined in:
TIME - Horrs:Minutes RANGE = D-99hrs:59 min.

mmebunfth:fhu'm
Rangew 11011

This designates the nunber of the last segment. It must be & soak segment
{even oumber).
Range = 2 1o 12

This number sllows the program to recycle & specified number of Ames

from beginning to end.
Range =010 99

Continzed an net? Pege
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6.2 Program Contents, coninued

Gumramasd Soak Each soak segment can have 1 deviation value of from 0 1o £99 which
guarantecs the vatue for that segment.

Guaranteed soak segment values 20 guaranies that the segments process
variahle is within the * deviation for the configured scak time, Whenever
the = deviation is exceeded, soak fiming is frozen,

There are no guarantesd soaks whenever the deviation value is configursd
t0 0, i.e., soak segments stan iming soak duration as soon as the soak
setpaint Is first reached, regardless of where the process variable remains
relative to the soak segment

The value is the number in enginesring units, abave or below the setpoint,
outside of which the timer halts. The range is 0 to +99.00.

The decital location comresponds to input 1 decirmal selection.

Program sule This selection detzrmines the program state afier completion.
The sedections ane:
DISABL = Program is disabled
HOLD = Program on kald

mmp-rmlruim This function determings the stams of the controller upon completon
The pelecticms are:
LAST SP = controls to last seqpoint and }ast control mode
F SAFE w Manua! made, Fuilsafe Qutput
prowﬁislnstdurlngnpmgmn,uponpuw-up the
controller will be in hold and the setpoint vaine will be the setpoint value

prior 1o the beginning of the serpoint program. The program is placed in
hold gt the beginning of the first segment in the program,

Rermp unit This determines the engineering units for the ramp segments,
The sel=ctions are:
TIME = Hours: Minutes
RATE = EU/MIN or EU/HR
[ATTENTION | Tiis selection canniot be changed while & program is in
opeTation

Accutme will not function during Setpoint pmgranuning.
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63 Drawing a Ramp/Soak Proflle
. Ramp/Soak Preflle Before you do the actual configuratio: . we recommend that you draw 2
.. TP Rawp/Soak profile in the space :ded on the “Program Record Shee!”
(Figare 6-2) and fll in the pssociared information.
An exarapie of & Ramp/Soak Profile is shown i Figure &1,
. Figure 61  Ramp/Soak Proflle Example
500
400
F
300
HEE G-t
200
T
w0 4 2z 3 4 5 & 7 & 8 W 11 12 13 %4 15 16 17 mm
Prompt |- Function Segmam Valus Prompt Function Segmeni Vale
i WTRT 3EQ Stact Seg. 1 SEGTRAMPF | Ramp Time 2hrs 30min.
END&EQ | End Seg. 12 BEGE BF Boak SP 500 }
MESYCLES | Numbar of 2 SEGATIME | Boak Time Ohr.30 min.
Recynles -
BOAK DEV | Devialion . o SECORANMP | Ramp Time 9 0
Yalue
SEQTRAMP | Farmp Tima 1 1w &an0 BP Soak SP 1D 400
BEQ2 P | Soak 5P 2 200 BGIOTME | Bcak Time 10 Ohr.-30 min,
SEQETIME | Scak Twne 2 1hr.:30 min. | | SQ1IRANP | Ramp Time 11 Ahrs:30mir.
SECIFAMP | Ramp Tume 2 1nr, A1 5P Soak SP 12 200
BEG4 &P | Saak SP 4 400 BGAZTME | Soak Time 12 Ohr.z30 min,
SEQ4TIME | Soak Time 4 1 hr., STATE Cortroller HOLD
State at and
SEASRAMP | Ramp Time 5 1,230 min, | | PROGEND ?;mmlhr LAST SF
tus
SEOs 8P | Soak SP 8 250 RANPUNIT | Engr. Unit TIME
lor Ramp
SECSTIME | Somk Time ¢ | 3nm:0min, e
Contnued on atxr poge
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6.4 Entering the Setpoint Program Data, cominued
o~ Prompt HiGrarchy Table 6-2 lists all the function prompts far Setpoint Program data
! configuration in the onder of their appearance.
Follow the proceduire in table 6-1 +n transfer the data from your setpaint
Ramyy/Soak profile int the controlier.
All paramers may be changed while the program is disabled or in HOLD,
Table 62  Prompt Hierarchy and Available Selections
[, Prompd Dafinttion Valua of Selaction “_.‘. 'ﬂrv]
&P RAMP | Swipoimi Ramp seiection | S&lections: DiISABLE
SP RAMP st bo dixabled to allow
| Setpoint Programeming.
ep RATE | Setpoirt Rate of Changa | Setaatlions: BISABLE
SP RATE must be disabiad in aliow
Satpoltt Programming.
aP PROG | Selpoint RamprSoak Salactions: ENABLE
Programeming DISABLE
. SP PROG mus! ba snanled to view
the emaining prompts.
§TRT SEG | Start Sagment Number | Ender Vake: 1% 11
ENDSAEG | End Segment Number | Entsr Vawe;, 21012
Awaye end in & soak Ssgmen
{24,..12)
A RECYCLES | Number of Program Enter vaue: 010 50 necyties
Ruecyties
A0AK DEV | Guammesd Soak Entar Vae. D10 +99.00
Deviation Vaue The numbar aalected will be
0 to §9: trom satpaint.
'SEQ{RAMP | Segmsnt#1 Ramp Time | Enter Value:
or Segmant 41 Ramp Rate | Ramp Time » 0-38nm:0-56min, ar
SEQ1RATE Ramyp Rate « Enginesiing units/min
or Engineering uniis/hr
Salact TIME, EU/MIN, ot At
prompt “FANP UNIT™,
AZ ramps will uae the e
, meleciioh
SEGZ SP | Segment #2 Soak Enter Vatus:  Within the Setpoint
Seipalmt Value imits
SEGITIME | Sagment #2 Soak Entor Valve,  0-98hrs:0-S3min
Duration
BEGIRAMP | Segment #3 Ramp Time | Entar Vakus:
ar Segment 83 Ramp Ras | Ramp Timu = C-g9hra:0-53min, or
SRQIRATE Ramg Rate w ELVMIN or EUHR
SEGASP | Segment #4 Soak Enter Vaive:  Within the Setpoirt
, Satpaint Value imits
-~ EEGATIME | Sepmant Wi Soak Erder Valva:  0-B8hrs:0-S8min
Duratian )
Condritd on nedt page
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6.4 Entering the Setpoint Program Data, continued

Promit Hishsrchy
lcontinued)

Table 6-2 Prompt Hierarchy snd Available Selections, continued
PRt Definiion Valup of Salactian {use 4~ 97 )
BEGSRAMF | Ssgment #5 Ramgp Time | Enter Value:
or Sagmant #5 Ramp Aate | Ramp Time = 0-88hre:0-53min, or
SEGERATE Ramyp Aats = ELMIN er ELVHR
BEGEBP | Eapmen #0 Soak EMer Vaive.  Within the Setpalnt
Sstpoint Valus irmils
SEGETIME | Segrment #8 Soak Enter Vaiue,  0-3ahrs:0-58min
Buiratlon
SEGTRAMP | Segmant #7 Ramp Time | Enfer Vake: '
.14 Segment #7 Ramp Rate | Aemp Tima = 0-93hra.0-58min, or
BEGTRATE RAame Rete = ELYMIN of EUVHA
SEGE EF | Segment #8 Soak f Enter Vakse:  Whhin the Satpoint
Satpoint Value mits
SEQENIME | Sagmant #8 Sodk Enter Valve:  -98hre:0-Fimin
Durailon
SEGORAMP | Segment #2 Ramp Time | Snter Value:
r Ssgmant #5 Ramp Rats | Kamp Tima « 0-g8hre0-ERmin, o
AEQSAATE Ramp Rate = EUMIN or EUHR
8G10 8P | Sepmant #10 Soak Entor Vaise,  Within the Salpoint
Seipcird Value imits
ERIOTIME | Segmen F10 Soak Entar Vevg:  0-%8hre:0-59min
Duration
Sa1iRAMP | Segmenl #11 Ramp Enfer Yaye:
or Time Aamp Time = {-&8hes:0-58min, or
SG1IRATE | Segmani #11 Ramp Rate | Ramp Rets = ELUAWIN of ELVHR
8412 8P | Segmant #12 Soak Enter Vaire:  Within the Saipoint
Swipoimt Value Emila
BR1ZTIME | Segmam #12 Soak Enter Valpe:  D-88hrs:0-58min
Durgtian
STATE Frogram sims &t pregram | Seiections:  DIBABLE
and HOLD(hold mode)
PROG END | Program Tarmination Seiections.  LAST SP - Howd at
State kst auipoint In the
program
F SAFE - Manua
mede/Failsate
autput
RAMPUNIT | Enginsering unils for Selections:  TIME
ramp asgmenis ELVMIN
! EUHR i
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6.5 _ Run/Monitor the Program

Introduction Make ture all the “SP PROG" function prompts under the Set Up prowp
&P RAMP" have baen configured with the required data.
Hﬁn "wH"™ will appear in the upper display indicating that the program is in the
QLD siate.

RunMonhor functions  Table 6-3 Tists all the functions required & run and monitor the Program
Table 6-3 RuryMbpnitor Functions

Fonction | Prese Rasul
Sat the Local wrpoer | | YOU will 208

el [

Lirwesr Dimplay

Local Setpolnt Vals

4 orwr | Toset the Lozal Sepoint vabi to where
you want tha program 10 start oul,

Iniigtes the seipaint program.

An " appears in the upper depiay
indicating that tha program i unning.

Hokds the seipoini program

An *H" sppanrs in the Upper depiay
incicating thei the program i In the
HOLD stirs,

The setpoint hokds &t the current
satpoint.

Extamal Hold #f Remnote Swiching (Digital Input
Option) i& prassnt on your confraler,
aohinct closure pleces the controbr in
the HOLD state, Y the setpoint program
Ie unRning. :
The *H” in the upper dieplay will bilnk.

[ATTERTION ] the keytoard tekes

prioriy ovar sxtemal gwitch far tha
RUN/HOLD functicn.

Contact ranpaning Tuna mdgram.

Chahging a .- A Thesa keys will operate and afiow you &2

Segrment while In change the segment numbar whila In

Hold HOLD. If a citferant segment is salected,
It wili be started &t Iha baginning when
piaced In RUN, If the adginal segmant I
broughl back, It wiil sonlinue from the
%r_lqglmd In HOLD.

1 ghanging & segnverit numbar may
aflect the alaMmB/awame.

RAun State

Continued oM ARl page
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RunMonitor the Program, ceminued

RunMoenitor funciions

{oomiinued)

Table6-3  Run/Monitor Functions, continucd

Funetion

Raguk

Exiernal Program
Ras

it Remoie Switching (Digltal Ingas
Option) Is present an your poniroller,
contact souare reasts the 8P Program
back to the start of the firel sagment.
Rrogram gyale numbe’ i not stfected.

Recpaning The conact has ne effsat.

reptaris the Setpoint Program

Viewing the preasnt

segmant nutnber
ahd ma

DEFLLY

1]
rﬂ%—ﬂr arxd the PV value

untit you a8

Lswnr Dila iy

1

For Ramp sagmunts
#FIAJDL‘D:

-|' Thm I-hn:lﬂwliﬂ
mmnw

Syt Humber (ocd onkr)

For 502Kk s2Qmens:
# 3K 0LXX

‘ Tirns Femainng i Segman in

W MIn inalucinp cumel

partaly complelmd minde
Inncecsmima Sioaa Adrmeant

Bagmar Huribin (S oaly]

Lippar Dimplay
R™ and the PV valup

et you s

Lower Dispey
— 1

RELYE XX

mﬂﬂvldllunw
Troie ratminer Inoluces e
curment paialy complated

yele.

Continused on et page
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6.5 Run/Monltor the Program, continued

Rundonitor iunctiens
{eoriinued) ) ] i
Table 6-3 Run/Moniter Functions, contnped

Eunction Press Franul

End Pmogram wnen the final eegment is complated,
the "R" In the uppér display sither
changes 10 *H" 1l configured for HOLD
gtate, or cisappears if configured for
gizalla of setpoint pragramming.

The controlar operates at khe last
satpoirt In the program in gutomatic or
wil ba In manual mada &t the 1allsals
outpul.

Powor-up sate mmgnmwmhapmmﬂﬂmmud:atmﬁbﬂgimm;ofﬂnpmmm
at the loca) Setpoint value prior 1o the beginning of the program.
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Sactlon 7 — Input Calibration

7.1 Overview

."\p.!!
introduciion
What's i1 this sasion
=y
iy

m;;nﬁnnd:mihesmuﬁaldcﬂibnﬁm procedures for Input | and
Tmput 2.
mumzmnmmmmmpmmﬁmmmmﬂymm
calibrated and ready for confipurerion to range by the user.
Hmmmmprmdmsmbeimplcmmmdifﬂufacmcauhmﬁmnf
+he desired TEnge is not within specifications.
Note that the field calibration will be Jost if a change in input type
hhnplmmmdmahwﬁm.mmiﬂnﬂﬁ:muﬁbmﬁm
dats remeins availsbie for later use after a field calibration is done.

This section nam:iﬁs the following toples:

Topic © | Boa Paje

7.1 Overview 133
1.2 Rdinirmasm et MEXMUM R3O0 Vailes 134
7.3 Prlinimghmmm 138

« Digconnedt the flakd withg 1356

« Equipmen nesded 138
7.4  Inpui1 Set Up Wiring 137

« Thermocough inputa using &n ice bath 137

« Thermocouple Inputs using & precision raslsior 138

» ATD (Hasistance Thermometer Device) inputs 138

« Radiamate, Millvolts, or Voits axcept 0-10 Vohs

inputs 140

» 00 10 Volts input 141

» 4-20 Miliamps Input 142
7.5  input 1 Calibration Procadure ' 143
7.6  Inpul 2 Sal Lp Widng 148

« 4-20 Milllames Ingut 145

+1 1o 5 Volts Irna 146 -
7.7  Input 2 CaMration Procedurs 147 |

A WARNING—SHOCK HAZARD A

INPUT CALIBRATION MAY REQUIRE ACCESS TO
HAZARDOUS LIVE CIRCUITS, AND SHOULD ONLY BE
PERFORMED BY QUALIFIED SERVICE PERSONNEL. MORE
THAN ONE SWITCH MAY BE REGUIRED TO DE-ENERGIZE
UNIT BEFORE CALIBRATION.

10/85
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7.2  Minimum and Maximum Range Values

Select the rangs valuse  You should calibrate the conmeller for the mininwm (0%} and Maximum
{100%) range values of your particular sensor.
If you have a twe input controller, calibrate sach input separately,

Selact the Voltage or Reslscance equivalent for 0% and 100% renge velnes
- from Table 7-1. Use these value when calibrating your controller.

Teble 7-1 Voluge and Resistence Equivalents for 0% and 100% Range Values
Ssneor Typs PV input Range Rangs Vaies
d © 0% 100%
B Thatmooouie @ 1o 3300 «~181¢ 1815 =0,100 mV 13.783 my
E Tharmaodupie -454 {0 1832 ~270 to 1000 -4.835 mV 76.958 mV
E {Jow} Thermoooupla | 200 to 1100 -125 10 683 & 471 mv 44,547 mvy
+ Thrmoooup e 0 to 1800 ~1810 871 -0.885 mV BD.O5E mV
« {low) ThermocoLpie 2010 770 =71¢ 410 =0.334 m¥Y 22547 mv
K TharmoeoLp e 0 ta 2400 -18 t& 1316 =0 882 my 52538 mv
K low) Thermocoupla | =20 to 1000 -29 to 538 ~1.114 m¥ 22.251 mv
NNMoly T 32 to 2500 01 13N =0.00% mv 71330 my
NiNIMoty flow) TIC A2 to 12680 oo sa2 ~0.007 mv 21,520 mv
Niorosll Nisll TG D to 2372 ~18 to 1300 ~0AB1 MV 47.502 mv
H Thetmotoup ks O 1o 3100 -16 to 1704 -0,089 mV 20.27% mvV
S Thermoroupis 0 o 3100 ~-18 to 1704 ~0.082 mV 17,593 mV
TThemmocaupe | -300 to 700 ~184 10 371 =5.341 mV 19.085 mv
T fow} Thermocoupls | 200 to 500 =120 to 280 -4.148 mv 12.672 mV
WEW25 T/C 0 to 4200 ~18 to 2316 =234 mv 37.086 mV
WEIWIS (low) TIC 0 to 2240 -18 10 1227 =0.234 mV 22277 MV
RATD (EC=0.00385)
100 Ohma -300 to 1200 =164 to 848 2518 [ 320.9¢ 01
100 Ohms (low) 0 to 300 ~-18 to 144 §3.03 0 15680 0
500 Qhmse -300 10 1200 =184 to 848 12550 Q 164B.80 &
Raclemstic(RH) | 1400 1¢ 2400 760 to 1879 .88 mv 57.12 mv
MEaTps 4 to 20 MA 4mA 20 mA
MavoRks Dto 10 mV o mv 10 mv
1010 B0 mV 16 mv g0 mv
voits 11a 5 Volis 1 Vaolt E Valta
| 010 10 Vol D Vols 10 Vohs
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7.3 Prellminary Information

Calloration #Eps Use the following steps when calibrating an input.
Step Artion

7| Finc the minimum and maximum fange values for your PV Input range
{rom Table 7-1.

2 Digconmect th fiale wiing snd find out wha aquipment you will need
1o cakbreate, DO NOT remave extamal resisier sxsamblies (If presest).

- Wire the cafibrating devica 10 your cortrofler Bosordng 1o the Set Up
wiring Instructions tor your particuiar input. ;

| 4 |Followtne calibration procedurs given for Inpul #1 or input #2. '

Disconnect tha flald Depmﬂingnnw’:ﬁchinput{#lur#!}ynumgﬁingwmlibmte.ngmd
wiring MMTMW;Mmmmwtm'MmmMaf
the .

Figure 7-1 shows the winng yerting) designarions for Input #1 and
Input #2.

Figwe7-1  Input#) and #2 Wiring Terminals

Ingmut 2 +
connections |~
R

Iy 1 +
conneciions |

Condnxed on nex! page
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7.3 Preliminary Information, consinues

" Equipmant neadsd

Table 7-2 lists the equipment you will need to calibrate the specific types of
inputs that are listed in the table. You will need a screwdriver to connect
thesz devices w your controller.

Table7-2  Equipment Needed

Type af Input

Equipmant Needed

Thermooouple inguts
fice Bath)

« A palbrating device with £0.02% aocurady for
Lt 2% A Bondl source such a8 B milivalt
SourCce.

* Themecouple pdension wire that
eerasponds with the type of thermocouple
that will ba yead with the controller Input.

« Two Insulmied coppar leads for connecting ths
thermocoupis extension wise from the ice
baths to the precieon Calonar,

* Two containgrs of crushed ice,

Themnocoupls inpuis
{Precision Rasistor]

« A calibeating device with =0.02% socuracy for
usa A A Bignal source such as a milivolt
sourcs.

= Twa Insuiaied copper lads lor coonecting tha |
cakbretor to the cortmller,

= A precision 500 ohm rasistor +0.1%
;gnmdad acmas nput #1 femninals 25{R) and
{=).

A0 (Reslstancs
Thermameier Device)

» A decade box, with 10.02% SCcuracy, Capable
of providing slepped recistance values over s
rainirum range of 040 1405 Ohme with a
ragahdion of 0.1 ahm,

» Three Insulated copoer lands for connecting
the decade Dox to the contmller.

MilSarmpere, MESvalk, Vois,
#nd Rediarneio

« A parating devite with £0.02% aocuragy for
S 88 & BRINA S0Urcs,

= Two insulsled Sopder lands fer sonnasting the
calbritar to the caontnotar.

= Placa currant source it zero bafore switthing
DON.

« Do mot pwitch curren sources OFFAON whils
conractad 10 the UDC 3000 Inpad.

138
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74 Input #1 Set Up Wiring

Thermocouple inputs  Refer to Figure 7-2 and wize the contraller pecording to the procedure given
using an loe bath in Table 7-3.

Tabis 7-3 Set Up Wiring Procedure for Thermacouple Inputs Using
An Ice Bath :

| step Agtion

1 Cannact the coppar ieads to the calbrator.

' 2 Connect & langth of thermoceuple axtansion wird to the ¢nd of each
copper lead and insert tha juncion palmts Into the [oe bath.

3 connact the thermocoupia xtensian wirss o tha terminals jor (nput
#1, Sea Figure 7-2.

Figure 7-2 m;mmmﬁmfﬁmhhpmﬁﬁngmh

o+
T/C Extenslan Wire
n .y

o MilvaRt
/ - Source

/] )

L/ V Copper Leads

Ia Bath r

Continued on nexi page
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7.4 _Input#1 Set Up Wiring, cortinued

Thermooouplo inputs  Refer 1o Fignre 7-3 and wire the canmoller according 1o the procedurs given

*- uging & preciekon
reeieiOr

in Table 7-4,
Table 74 Set Up Wiring Procedurs for Thermocoupis Inpnts Using a
Precision Resigtor
Sisp Adion

Connect the coppir laads 1 the caBbrator,

2 Diz=onnae! the cold junctian rasistar.

Inetall @ 60 Ohm pracksion resistor acroes iwrmingl 25 (R} and 1erminal
27 (-}, See Flgure T-1.

4 Subtract ihe milivalt vae for 77°F (25°C! from the zam and epan
vaiua for your rangs (see Table 7-1 for zero and epan values) and ues
the acjusted value whan cakbreiing.

Rigue7-3  Wiring Cormeetions for Thermocouple Inputs Using a
Precision Resisur

R
_
"'--E

cwr Leags \Pr.dllﬂn S04 Ohm Razisiar @

=  Milivoli
4  Source

(1) Cautlon: The secursy of the sanirolier is directly atiacied by the
sexurncy of this reslsior. At & minimum, uss 4 £.1%, 26ppm reaistor.

Continied on nex pepe
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7.4  Input#1 Set Up Wiring, S

b
1]

+ ATD Inpuis
Input #1. See Figure 7-4.

Uumumppﬂhadsmdmmmemﬁbmwmﬂwmmnmnf

\1\» Decade
\\\_‘}i 3 H";::mg
Leads
acual ength [
Continued an next page
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7.4  .Input#1 Set Up Wiring, conine

-~ Raciamatic, MREvolRs,or  1se the copper leads and connect the calibraror 1o the rear terminals of

" Volis jsxospt O to0 10
Voits) Inputs

Input #1. See Figure 7-5.

Figwe7-5  Wiring Connections for Radiamatic, Millivolts, or Volts

(except O to 10 Volis)

'\ MilvoltVolt

e

Copper Leads e

Condrued an nex page
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7.4 input #1 Set Up Wiring, Certrusd

D to 10 Volt INpuLs metmpparhadsmdmmtﬂaecaﬂbmmrmm:rwmﬂnﬂsuf
Input #1. See Figure 7-6.

Figure 7-6  Wiing Connections for 0 to 10 Volt inputs

Conitrued oa hext page
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7.4 Input #1 Set Up WIiring, cemnues

# 10 20 mA inpute

Use the copper leads and connact the calibrator to the mear terminals of

Inpat #1, See Figure 7-7.

Figuwre 7-7  Wiring Connestians for 4 to 20 mA inpyts

= 41020MmA
o Bournca

142
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75 , Inputs# Callbration Procedure

iiraduciion Apply power and allow the controller 1o warm up for 15 minures before you
calibrate.
Plesse read “Ser Up Wiring” before beginning the pmcsdure
Make sure you have “LOCKOUT set to “NONE.” See Section J -

Conflguraiion.

SRITIONY Ror tinear Loputs, avoid step changes in inputs. Vary smoothly
. Eommds.l value o finel 1009 value.

Procedums “Tha Calibration procedure for input #1 is listed in whle 7-5.
Table7-5  Input#] Calibration Procedurs
Stap Dascyiption Pross Action
1 | Enter Catbration Mocde Lipeet Disglay
SaT P
s

A

[slisn of the sequence, the sakection

il

ravarts to disable
2 Callbrate 0%
FUNCTION Linper Display
APPLY |
lawear Diapley
Adjuet your cafbration device o an cutput signal
equal o the 0% ra.r?a value for your parscular input
saneol. Sae Table 7-1 for Vottage or Resistance
aqulvalsmte.

]Wnltan geconds, than 0o to the naxt Hep.

Continged an i pape
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7.5 Input #1 Callbration Procedure, connad
Table 7-5 Input #1 Calibration Procedure, continusd
Step - Description Press Actioh
3 Calbrate 100 % ‘Lnu wg 506
FUNCTION poar
[AFPLY ]
Lowar Dby piary
Adjust your calbration device to an cutpest sipnal
equel 1o the 100% range value for your particular
inn sanger. Ses Table 7-1 for Voliage or
Resigtance equivaients,
Wah 30 saconds, and
K... : Than...
you) e calbrating 8 30 1o step 4
L Thermocouple inpul
you ane calbrating other Go to step 5
__than § Themmaoetmis input
4 Chack 1ha Cald The caiculations for Zen: &ned $pan are now stored
Junction Temperature | | FUNCTION ll:ld you will Bex:
Fpa
e o0 rcion
The of the iemperalure at the
conirolier is dliractly Lower Duplay — paariamminals
affasiad by the accumsy
guf;ﬁm;ﬂ ;E'nm The value in the upper clsplay ig in 1ha tembs of a
anc span oalibration gagras. ft s the curmnt raading o! ine temperature
procedures did net a8 madsured at the thermocouple terminaks and
bring the controlier recognized by tha cortrobier. You can change this
within the specified vaus, it is In amor, uasing tha & & key,
RCCUracy raquiramans. ;
ATTENTION [yman calbrating T/C inpurts using &
precision resistor, cafibexte the cokd junction as 77°F
[&5C).
5 Exit tha Callratian The coniroller will store the calbmtion constams and
Mods FNcTicH | | exi calbration mods.
154 UDC 3000 Contrelisr Procuct Manuat 10/86




7.6 input #2 Set Up Wiring

410 20 mA Input Use the cnppul:adsandunnnmthecalibmnrm the pear termninals of
Input #2. See Figurs 7-8,

Figme 7-8  Wiring Connections for 4 to 20 mA input = Inpat #2

2600
resigter
assy
-
Coppar Leads —
T At020mA
+ Soueco o
Condaxed on nex page

145
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7.6 'Input #2 Set Up Wiring, comnwed

1905 Vor Inpute Uuﬂmmppmudsandcmnmmcmhmmmth:m:mﬂmf
Input #2. Ses Figure 7-9.

Figwe 7-0  Wiring Connections for 1 to 5 Volt input - Input 2

\ ot

Copper Leads ey

148 LDE 3000 Controller Fmdml Marual 10/86



1.7 input #2 Calibration Procedure
Introduction Applypawermdallnwm:cnnu‘n]lurtowmupfm 15 minutes before you
calibrate.
Plaase read “Set Up Wiring” before beginning the procedure.
Make sure you have + OCKROUT setto “NONE." See Secrian -
Configuration.
* procedLre m&ﬁbﬂﬁmmnmdmfmlnpmﬂliﬂimdinuth—E.
Table 7-6 Input #2 Calibration Procedure
| sup Description Press Action
1 Enter Calbraion Mode prr Displily
serup | ([ CALB
il | (P ]
You will et
D
Lowar Dinghey
[ CALN2 |
Yiou wili goe:
Lowear Display
2 Colbbraie (% You wil see
FUNCTION W#%
Lowear Dimplasy
Acjust your caibeation devios 10 an output signal
equal  the 0% ranpe valus for your particular input
gansar. Sew Table 7-1 for Vokage of Resistance
squvakents.
Watt 30 saconda, then ¢o 1o the next Biep. L

" Contiasd on nexi page
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7.7 Input #2 Callbration Procedure, corrus
Teble 7-6 Input 2 Calibretion Procedice, continued
Stap - Dascription Proes | Addion
3 Calorate 100 % You wil pas
FUNCTION %“ELI
Lower Diisplary
Ad|ust your zalzration devide t an clipul aignal
squal 1o the 100% range valus or your parioutar
inpul sansct. See Tabia 7-1 for Voltage or
Resistance wquivalants.
Walt 3¢ saconds, then go to the nex! stap.
4 Exit the Cafibrafien The controller will stone the calbration constants.
Mode FURETICN
To stors the calibration oongtans and extt the
LAWER cabraticn mods,
DISPLAY
ar
BETLF

148
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Sectlon 8 - Output Calibration

8.1 Overview

What'a [n this seclion

This section describes the field calibration procedures for the fallowing
types of omputs:

» Corrent Qutput -
» Position Proportional and 3 Position Step Output
« Auxilinry Output

This saction contains the follawing topics:

Tople

Sae FPage

a.1

Cvarview -

143

8.2

Currant Propanional Output Calibration
+ [mreduotion
» Equipment Neadad
« How 1o Cannect the Callbrator
« Calbration Procedurs

1540
150
150
160D
161

a2

Posltien Propertional and Thrae Poeiion Siep Output
Calbration

= Ppgtiion Proporticnal Somrol

+ 3 Pogltion Siep Comrod

» Equipmant Nesdsd

+ What connpction to make

« Cakbration Procedurs

1562
162
162
162
152
133

B4

Auxfiary Ouiput Callbeadion
+ |ntrodusizn
» Ecuipmant Naaded
» How to Sonmeet the Callirmor
= Caltbration Procadur

158
158
166
156
157

PERFORMED BY QUALI
THAN ONE SWITCH MAY
UNIT BEFORE CALIBRATICN.

A WARNING—SHOCK HAZARD A

OUTPUT CALIBRATION MAY REQUIRE ACCESS TO
HAZARDOUS LIVE CIRCUITS, AND SHOULD OKLY BE
FIED SERVICE PERSONNEL. MORE
BE REQUIRED TO DE-ENERGIZE

10785
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B.2 Current Proportional Output Callbration

hvtroxiuedion

Equipmeant neoded

Callbrate the conmoller £o thar the output provides the proper amount of
current ever the degired range.

The controller can provide an output current range of from 0 to 21
milliamperes and can be calibeated at 4 mA for 0% of output and 20 mA for
100% of output or any other values between 0 end 21 mA.,

Yoa will need 2 sranderd shop type miliiammeter, with whatever acowricy is
tequired, capahle of meavring 0 to 20 milliamps.

Refer 1o Figure 8-1 and wire the controller acconding to the procedore given
in table 8-1.

Table &1 Set Up Wititig Procedure dm‘mtl’mpm-ﬁmawuw

Step Action

1 Appty power and alkw the controlier to wamm up 15 minutes before
you calbrate. '

2 Tag and disconnect the fiakd wining, at the raar of the softrolier, from
tarminals 2{+) anc 3{~). Saa Figura 3-1.

3 Connect 8 Milammaer acrons theas taeminals.

Flgure 8-1  Wiring Connections for Calibrating Current Propottional

150
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8.2

Precadure

Table 8.2

Current Proportional Output, cContieuad

The

for calibrating the Current Proporticnal Outpul is listed in
rable 8-2, Make sure “LOCKQUT" in the Tuning Set Up group is setto
“NONE." See Section 3 ~ Configuration.

ﬂnrthmpmﬁﬂnﬂDutpulEaﬁhﬂﬁmPrnc&dum

Step

Daacription

Aztion

L

Emer Calinration Mode

=

untl y2u see

e Dol
| cAE |
{owear Diaplay

roer=

You Wi sea:

Blxplary '
l I{»— & value batwasn 1 and 2048

Lower Diapley

A
v

UMl e danired 0% output i read on the
miliammeter. Lise the valuwe shown below
dapanding on the setion of your controlier.

oma  For Do 20 mA Direct Action®
o0 mA For 010 20 mA Reversa Adlion
4mA  Far 410 20 mA Direct Actioh
2 mA For 4 to 20 ma FAeverse Action

Cafbrate 100%

FUHCTION

This slores e 0%wvalus and,
You will g8a:

e
ﬂ— 2 vak between 1 and 2048

Lowsr Diapley

Uil the desired 1007 cutpul |2 réiad on the
miligmmetes. Lkas the viiuae shown below
depending on the action of your cantnoller,

20 mA For @ to 20 mA Direcl Astion
0 mi For D i 20 mA Reverse Action'
20 mk For 410 20 ma Direct Action
4mh For4to 20 mA Reversa Adlicn

Exdt the Calbration
Mods .

The coniroler will store the £pah vatua.

To e the cafibration mads.

* %m:ﬂmﬂ:ﬂhﬂlﬂmhlﬂmﬂ]uﬂh
umumu.nmnmmwmumm

ouiput just gous to zero. Fusther decramanting will not

changs the Dutput eurrent fsince the clroult cannat

negalive Curment) ut wil aHact the socuracy of

procud
the oulpyt by craating & dead ZoTe White NG BuTant
flawe.

1¢/96
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8.3 Position Proportional and Three Position Step Output

Calibration
Posltion Praportionsl  When the UDC 3004 controller has a Position Proportional control output,
comml calibmate the controller so that the increase end decrease relays operate
properly with respect o the position of the external feedhack sidewire.
3 Position Stsp control ~ Three Position Siep Conirol Outpi models ywizh Motor Position Indication
Thiz model must have its cutput calibrated per the entire procedure to ensre
the displayed owtput (slidewire positdon) agrees with the final control
element position.
Three Pasition Step Control Outpur models withow Metor Posiron
Indlcation
This madel anly requires that the “Motor Time” be entered as shown in the
calibration procedure. FULL CATIBRATION IS NOT REQUIRED,
EQuiprmant neadad None
Connections Apply power and allow the controller o wastn up 15 minutes befors you
calibrate.
Lazave all field wirlng connected to the rear terminals.
Auto modovaMarual  There are two ways in which to calibrate Position Proportional or 3 Position
moda Step control:
AUTQ mode or MANUAL mode.
Rulea for Ao mode v The Autc-mode selection must be done at least ence before the manual
Manusi mode mode will operate properiy. Faiiure to use the Auto-mode procedure will
prevent the controller from going into astomatic control mode.
Displeyect values During the Auto-mods callbration procedure, the values being displayed are

used only to indicae If the motor is stll raveling.
To view the actual calibradon valus, use the manual mode after the Aute-
mode iz completed These values can be changed for purposes of Tweaking

Continuad on next pape
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8.3

Table 8-3

Position Proportional and Three Position Step Output
Callbration, conminusd .

The procedure for calibrating the Position Proportichal cutput and

3 Position Step control ourput is listad in whble 8-3.

Make sure “LOCKOUT" in Tuming Set Up group is s4t to “NONE.” See
Section 3 = Configuration.

For “Three Position Step Control Quiput models withot Motor Position
Indication” , do steps 1 and 2 anly.

For “Positlon Proportional Qutput” and *Three Position Swp Comrol
Ourput models with Mowor Posirion Indication” foliow the entire calibration
procedure. -

Position Propartionsl and 3 Position Step Output Calibration Procedurs

Descripton |  Prash

Enter Cakbraton Modse
EETUP

until you sae

o Set Motor Traverse Tima

fcsta: This s the time 1 FUNCTION

{nkew thw motor to trewel
frem O 100%.

Lesvmr Dinplary

urdil the proper molfor stk time 15 reachisd (aae the
motor spacs OF maasure the Uma)

Range of satting » 5 to 1800 Seconds

4

or

4

Contnged or pext page
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8.3

- Table 8-3

_Posltion Proportlonal and Threa Posltion Step Oulput
Callbration, continued

Position Propordonal and 3 Position Step Ourput Calibmtion Procedure, continued

Hlep

Dascription

Press

Aztion

Seloct Automatic or

Manual Calibration

[ | Funscmon

utdll you sed:
Upeer Display

You oan galibrata the comroller putput manually or ket
the comrolier ¢albrais the output automatisaily.

if the skdewin hes never baen calanated, you muest
ugs “DO AUTOD" Rrst, in the “Automatic Calbration
Mede® (DO AUTD), the pontroler relaye automattoally
move the mator In the pmper dirastion.

H casired, howsvar, the moiar may be manually
pasiteonad 1o 0% and 100% gaunlnru

Digacnnect the relay wires, "DO MAN".

In the *Manual Calbration Moda™ [DO MAN) the
moter doaE NSt Mave. Inateas, the eximing 0% ang

100% values may be changed with the 4 o7 kyyy.

1o sakect autematic or manuael cakbeaton,
Ligzar Dimplary

[ - DO AUTOD

Losew Display noﬂm

H you select DO AUTGC, go 1o Btep 4

I you sefect DO MAN, go to gtep 6

Note: When calibeation s 1emminatad, 1his cataction
revarts 10 DISABL.

£3
t

The decramert relay is tumad on 12 move the motor
tulm amun

m— cous. of feedback

Lewar Dispi sidawire (0 to 3000}
ZEAD VAL

Whan the metor stops, the display should stop
counting. then, go on to the naxi sisp.

Sat 100% value

The inoramant reley 15 tumead on to move the motor
tt 100% pasiion.

Upowr Doy courtts of inadback
idewlre {0 tc 3000}
Lower Dabplay

Whan the mater stope, the display ahould siop
polnting, then, go on 1o sep 8.

Contmied on mext page
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8.3 Pasttion Proportional and Three Position Step Cutput
Callbration, centinued

i,
1
Table 8-3 Position Proportona! and 3 Pesition Step Outpnt Calibration Procedure, condnued
Step Dsacption Press Anioh
B B0 MAN
Sel (%% vals You will s84:
FLMNCTION Display
| - The axisting zero
calloration vale
Lowe: Disshey in counts,
FERD WAL
r—=1 | urt! the dasired zerc value i raached in the upper
A
WUpper
= e
Loowor Display valie
W || Emw
7 Set 100% vane The cantrollar will store the 0% viiug and you wil:
FUNCTION | | 8oe.
Uppw Diaglay
[~ The extaing epan
bradicn vallLg
N Lower Disply | saurts
. untll the desired saen vakie 18 veached inthe upper
A ||
= ﬁ- The desired gpan
A A
rAN VAl
For manuni caibration, the motar doas not move from
ikn positicn prior 0 the siart of Paaltion Proportional
calibration.
) ] £xi the Calbration The cotirolier will gtore the 100% value.
Moda FINCTION
To axit the callbration mode.
LEWER
DISPLAY
or
SET WP
10785 UDC 3000 Gontrolier Product Manual 185



8.4  Auxifiary Output Callbration

Ithoduction Calibrate the controller 5o that the Auxiliary output provides the proper
: amoent of Current over the desired range.
The controlier can provide an auxiliery output current Tange of from 010 21
mﬂ]impmsmdcanbeuﬁbnmdaﬂmﬁfnr%nfaumutmzﬂmmr
100% of cutprt or any other values betwesn 0 and 21 mA.

Equipment nesded You will need 2 standard shop rype milliamumeter with whatever aceurary is
reguired, capable of measuring O to 20 milliamps,

Calbratorconmections  Refer to Figure 8-2 and wire the conwoller acconding to the procedare given
' in uble 8-4 ,
Table 84  Set Up Wiring Procadure for Anxitiary Output
Step Action

1 Appiy powsr &nc allow tha controller to warm up +5 minutes before
you calbrate.

2 Tag and cigoonnect the fleki winng, at the rear of the controliar, fram
terminala 18 (+) and 17 (=). See figure 8-2.

3 Connect & Miliammeier gcross thesa teminak.

Figwe B-2  Wiring Connections for Calibrating Aunxiliary Output

Milflammgtar

Contnties on nex page
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Auxlliary Output Callbraticn, tontinues

8.4 .
Procedurs The procedure for ealibrating the Auxiliary Ourput is listed in Table 8-5.
Make sure "LOCKQUT in the Tuning Set Up growp is set to “NONE."
Qe Section 3 - Configuration.
Table 8-5 Axxiliary Output Calibration Procedure
| step Description Preas action
1 Emer Calibmion Mode Upper Displa
. v
i
2 Calbrate M% ‘ruou will sea;
FUNCTION I"“L_m':.!
_, £ value
| owwnr Digplay
ZERD VAL
undil the deeired 0% outpt is rend on the
A millammatar, Use the valuas shown below
depending un the acticn of your pomrollar.
or omA For0to 20 mA Direct Aatian*
20 mA For O tx 20 mA Revarse Action
. W | |4ma Forat 20 ma Diract action
" 20 mA For4 to 20 mA Reveres Addion
3 Calbras 100% | This stores tha 0%vilie and,
FUNCTION | | you will gaa:
Lipper Disphey
B vali
[ SPAN VAL |

4

or

undil the dashed 100% output is read on the
millammetar. Usa the valuas shown bekew
dapanding on the aelion of your condraller.

20 mA For 0t 20 ma Direct Aztion
0 mA For 0 to 20 mA Revarse Acton®
an mA For 4 to 20 mk Dirsct Action
ama For 4 1o 20 mA Reverse Aotion

4 Extt the Caibrafion
Mode

Tha controlier will store the span vakue.

10K

DISPLAY

SETLP

Ta oxit the cafibration moda.

* Whan sttampting 1o achiwva 0 mé,
Buteut to atoul 0.5 mb, and mewl
putput fust goes = 26D. Furthar
shange the outpul curredt {since the circutt sannct

plwaya sdjust the
cacraass untii e

prodiics nugativa current} bl wil, mHect the aocursey of

tha ouipizt by craating a dead zone whers no currant
Tlows.

artting wifl not
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Saction § — Troubleshooting / Service
9.1 Overview

imtroduction Ingtrument performance can be adversely affected by instatlation and

application problems as well 2s hardware problems. We recommend that
you investigate the problems in the following order;

» Installadon related problems -

s Application relaed problems

‘s Hardware and software related problems
and use the information pressated in this ssetion 1o solve them.
If a replacement of any part is Tequired, follow the procedures listad \mder
*Parts Replacement Procedures™,

WratsInthis section?  The following topics are covered in this section.

Topic Sea Page
a1 Oward ow 158
§.2 Troubleshooting Alds 181
» Owqrall Emor Messapes 181
+ Comrolter Failure Symploind 182
» Cugiomar Supporl 1g2
» Datermining the Sottwars Verelon Number 162
9.5  Power-up Tesid 163
&.4 Status Tests 164
8.5 Baokgreund Tatis 188
g.6  Conrollier Faikira Symploms 188
9.7  Troubleshaoting Procedures 165
« Fower Failure 168
= Gurrant Propenional Output Fallure 170
» Pealtion Proportionai Cutpu! Failare 171
« Tume Proportonal Output Failure 172
= TimeyGurrent - Cumant/Time Proportional Output Fallure 173
= Alarm Relay Output Falure 174
= Kaybeard Fallure 175
= Communicalions Fetlure 178
5.6  Pans Replacement Procedures 177
« How to mmeve tha chassis 178
« How Io repiace ihe display/keyhomnd Aseambly 174
» How 10 remove prinkad wirng boards from the chagsks 180
« Printed winng baard identfcation 181
» 2rdd input bedrd raplacemen procaduie 182
» Powser inpurl board replacement procedure 183
« Dhigital Input board replacement procedira 184
« Aux Out'Comm., board repiacement procadure 186
- MCLU/ouiput board repiacement procedurs 186
8.8  Mantenance 187
Continued on next page
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2.1

Ovarview, contmued

ingiafurion retuted

problama

Resd the Installadion section in this mantal 1o make sure the UDC 3000 has
been propesly installed. The installarion section provides information on
protsction Bgainst electrical noise, connecting external equipment 1o the
congroller, and shiclding and routing external wiring.

[&ETENTION ] Sy stem nioise tnduced ino the controller will result in
diagnostic error messages recurring, If the diagnostic error messages can be
cleared, it indicates o “soft" failure and is probably noise relaved.

If systern nolse is suspected, completely isolats the controlier from all field
wiring. Use calibration sources ta simulate PV and check all conmoller
functions; i.e. Gain, Rate, Reset, Cutput, Alarms, etc.

Revisw the application of the controller; then, if necessary, direct your
questions to the local sales office.

Use the moubleshooting errar megsspe prompts and controller failure
sympmmidmﬁfytypicalfaﬂwwhishmymm the comoller.
Follow the tronbieshooting procedures 1o covvect then

180
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Troubleshooting Alds

Oversll AITor MeSEages An eITor Mmgssage fan occur

+ gt power-up,

» during continuous background tests while in narmal operation,
+ whsn the Statms Tests are Tequested.
Table 9-1 lists all the erTor message prompts that you could see, the reascn

for the failure, and under what iest group the

pt could appear.

Refer 1o Tables 8-3 (Power-up), 9-5 (Status), and 9-6 (Background) for the

parficular test group indicared.

Table 9-1 Error Message Prompis
Envr Mossegs ) Reaecn fof Fallume Teat Group Rafer 10 Table
Dower clapiay}
CAL TEBT Calbradion test 1alhce Powar-up or Status 53
g-5
CONFERR | Low Imit greater than high limit far Py, 8P, | Background 8-8
Resst, or Dutput
CONFTEST | Configuraiion wel tailure Power-up or Status 9-:
-
EEFAL Unabis to write to non-volatie mamory Backgraund 8-
FACT CAC Fasiory Calrmian Cyohe Sedundancy 18t Status &b
FAILSAFE Cordmilet in Failsale Fower-up, )
Baokground, or Setus 9-:
S
INPIFAIL Twa consecutive fallures of Inpui 1 Background §-8
' Imegrailon .
INPRFAL Two consacutive jallures of Input 2 Background S8
integration
NP RNG inpul 1 Cut of Range Baskgmeund 86
NP2 ANG Input 2 Out of Rangs Background 98
PV LIMIT PV Out of Rangs Background 8-5
RAM TEST RAM test laied Power-p ar Stelus g-g
RV LT RAamota Variabis Out of Range Background 86
SW FAIL Position Prapordonal skdawine input fallure Backgreund 3-8
CAL MTR Pasiion Proparianal or 3 Postion Stap Powar-up and 83
cortro) with mmotor position Indication, Aulo | Background
Caf nevar parformed.
Continued on nesl paze
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9.2  Troubleshooting Aids, comnme

Cantrofier thlkire

hack Inataislion

Datsrmining e

Orther failures may occur that deal with the Power, Qurput, or Algrms. Refer '
1o the centroller failure symptom in Table 9-7 to determine what is wrong
and the woubleshooting procedunts to uss ko ¢orrest the problem.

1f o 3t of symaptoms still persists, reier to Seation 2 - Installaxion and
ensure proper installation and proper use of the cantroller in the systemn,

if you cannot solve the problem using the moubleshooting procedures Listed
in this section; m-gutthznmddnunmmﬂulnmnbu'ﬂnmthehbdm
the chagsls molding, end poftware versian (see Table 9-2) then:

call Custoeer Szpport Phone Number
1-300-423-9883 USA
1-R00-461-0013 Cansda.

1f it is desermined that & hardware problem exists and the controller is still
mmmmm,a@m:mmwmumwm
ingtructions for retarning the defective nnit.

Table 9-2 lists the procedare for idendfying the goftware version number,

Table 9-2 Procedure for Idendfying the Softwere Versian
Shap Operation Prisirk Antion
1 EJ_T_E‘?UE - i:ljrﬂll you sed:
Set L Growe (R ]
Lonr Liapiey
2 | Rgadthe Lintll you aas:
spttware FUNCTION | | Lipoer Displa
veralon Sottware

varsian

-

Plaase give this rumber 1o the Cusiomes

person. H will indicats which
version of UDG 3000 you have and help
tham determine a solution 0 your
problwm.

182
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9.3 Power-up Tests

Whal neppens it
power-up

Tost tRlures

When the controtler is powersd-up, three tests re run by the UDC 3000
software to ensure memory micgrity.
As the tasts are run, the displays will appear as shown in Table 9-3.

Table 9.3 Power-up Tests

Lowey Display Upper Display
RAM TEST PASSED or FAILED
CONFTEST PASSED or FAILED
CAL TEST PASSED or FAILED

Ifmynfﬂwuﬂn'mtemfﬁL“FAﬂ.ED"ﬂﬂnppwmommmﬂy in the
upper display, then & display vest is Tun, after which the cantraller will go
into mennal mods and you will see:
Dixplay
PV valug

Lewser Dinplary
tbirking)

Refer to "*Stmus Tesis” 10 determmine which ests have failed and how ©
correct them,

Fer controller configured for Posltilon Proportional or 3 Position step
catro] with motor pusition indication and Auto~al has never been dooe, &

prnmpt“ﬂALMI‘R"wdﬂappermmmatﬂmmmﬂaumﬁhm

10/85
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9.4 Status Tests

trrtmodiuction When required, the results of thess tests can be chezked to determine the
reason the controller hes gone to “Failsafe™.
'How o Bhaok the Matus  The procedure in Tabie 9-4 tells you how to display the results of the status
lasts tests, Table 9-5 lists the rests, the reason for the failure, and how o correst
the problem.
_Table 9-4 Procedure for Displaying the Status Tests Results
ep Oparsticn Pross Actian
1 Salac Lirdll you ses:
STATUS wrir por Disp
Sel Up Group (R0 ]
el d
2 | Readtm Until you see:
wimius tests RAETIN | | Usper Display
resulis YES indicates
Lower a isilure
Successive prasses of the [FUNCTION]
key will dieplay the rasuhs of the status
tests in the follpwing order:
AAM TEST
CONF TEST
CAL TEGT
FACT CRC
identity the problam and corect the
falure as showr in Tabls 5-5.
Caniirued on ekt page
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6.3 Drawing a Ramp/Soak Profile, connues

W

~ Program Record Shest Draw your rarmp/soak profile on the record sheet shown in Figure ¢-2 and
fill in the associated information in the blocks provided, This will give you

a permanen record of your program and will assist you when enteting the

Serpoint data.
Figure 62 . Program Record Sheet

N
Prompt Function | Segment Value Prompt Funciion Begmant Valus
ETATSEG | Start Sep. sSEGTRAMP | Ramp Tné 7
ENDEEG | End Seg. SEGE SP Soak 5P
RECYCLES | Numbar o SEQETIME | Baak Tims
Recvche
SO0AK DEV | Daviation QEGYRAMPF | Ramp Time L
- | Value
SECIMANP | Rarnp Tima 1 BUTD &P Soak SP 10
BEQZ WP | Boak SF 2 SO TME | Soak Time 10
SEQZTME | Somk Tire 2 BTIRAMP | Ramp Time 11
BEGIRAMF | Ramp Time 3 £Q128PF | Soak SP 12
SEG4 P | Boax BF 4 SGI2TIME | Soak Time 12
SEQLTIME | Soak Time 4 STATE Program
Somaller Hold
SEOQSRAMP | Ramp Tima 5 PRDG END gtu.rﬁjrzlllr Losk S0
BEG2 8P | Goak SP € RAMPUNIT | Engr. Link —_—
{or Ramp TmE
SEDSTINE | Scak Time &

10/2%
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6.4  Entering the Setpoint Program Data

¢ wroduction 'I'h:prumdmlismdinlableﬁ-lt:]lsyuuw‘hntkcynﬂpressmdmt

mmmmmwhmmmgmmtprommdm&unwm
prompt hierarchy listed in table -2 when selecting the funstions for serpoint
Programming.

Make sure SP RAMP and SP RATE are disebled first

Table6-1  Setpoint Program Data Entry Procedure

atap Adtion Preas Rasult
1 Selsct 87 PROG Capiey
Group e EUF |
U] YOU 389 | | oupar Dinplay
2 Bslact the funations Tris BocosEes the function promets &nd snables

RMGTIOH | | eatmnin) Programming.

i
ﬁ%—m aurent vakue for snch promgt i
ahown

) Lowwr Display
g [ =Ty Individual funetion prompts within
the SEpoin Arogram group 2m shown.
Sucoagsiva prassws of the [FUNCTION] key wil

saquentialy dsplay af the unciicns ard thedr valsae or
salagilons.

Follow the promest hisraichy ahown In tabie 6-2.

3 Change the vakse or This changes the value or salection in the uppar dispidy.
salsction of & A | | ¥ina ciapiay binks, you ave trying o select &N
function prompt or unassopiatie vaiLe.

b 4

4 Emar Valus or Thiz enfers thi value or selection and goss 10 another
selaction inta macnod | | prompt.
mamory

Rapeaat stens 3 and 4 jor ¢ach funciian you wan i
changa.

-] Exit configumdion pp— ks exits trom tha configucation mode.

Alarms on the Satpoirt Ymmmﬁmmmxmpwmﬂﬁmmebegimﬂnsnrmdnfmy
Program segment. Refer o Section 3 - Configuration under “Alarms Parameters

Group” for detalls.

Continmed on next page
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8.4

Status Tasts, continued

Ay,
Status Tests Tahlc 9-5 lists the Status tests, the reason for their fallure, and how to
correst the failure,
. Table 95 Status Tests
Test | Definktion Uppar Asabon tor Fallute How to Cormoct the Fallure
S e
FAILSAFE | Failsa'e Fauk | NQ No Fallure

YES Burnout configured for | 1. Step through the rest of the
nons ang Input falls. STATUS check 1o Kantly the
-HAM;FEESng”ﬁ:d particular faikre.

h {
jELTEB‘F falled Aleo ges Table 9-8, Background tesis
RAM TEST | RAM testrun gt | PASE 1} No Falure RAM o8t PAGERT.
POWSIUP - TRAIL | RAM Failure 1. Power cyclo 1o 888 if the error
claary,
?-E.Tf"’ Conflgurtion | FASS | No Fallure Cordguratien chacksum passed.
Checkaum  Foal | Corfguration catalsin | 1, Step through STATUS tests = the
&mar, conirollez will recaicutats tha
checksum.
oy 1 2. Check all condiguration prompta for
' SCLIFASY.
' Sex Secifon 3 - Configuralion
CAL TEST Warking PASE | No Fakie Warking calibraion chesksum
Calibration pRasad.

FAIL The working callbration | 1. If tha controller has nol baen ekl
conslarts ih the calibraied, so0 Saction 3 -
controllar ana in amror. Cenfiguration and change the

inpt 1o B differant type. Enter I,
op through the status teEls, 1hen
raqum the input typs 1o the onginal
cne.
2. i the controller has been fieid

' caibrated, recallbrate the

DO
FACT CRC FaoorY PASS | Mo Fallure Faziory callbration cyolic redundency

' calipration tes i8] passad

FALL Factory est input 1. Oycle through Btatus fo ¢lsarthe
canstants have beh:n RITCr. )
changed due o1

2. Chack the caibration. Make surs C
changs in input 1ype. and 100% are comact veLeE,
3, Recalbrata il 5tep 1 18
e urastistactory. Refar o Saclion 7 -
| input CaRErRlion.
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9.5  Background Tests
- Introtuction The UDC 3000 performs on-going background mests to verify data and
memory inwegrity. If there is a malfunction, an error MEessage will be
disptayed (blinking) in the lower display. :

Background Test mthumnfmﬂimmusimulmmﬂﬁmﬁm.mﬂyﬂmmﬁﬂi
the highest priority will appesr in the Jower display. Tabie 9-6 lists theae
backgroand tests, the reagon for their failure, and how to comect the
problem.

Table 9-6 Background Tests

Lower Dieplay Reascn for Fallurs How to Correct the Probiam

EEFAL Unabée 1o writs to non-volallke mamory. | 1. Ghedk the accurcy of tha paravneiar and -
Arytime you chinge & paramaier andit| antar.
is ol nccepted, you will sue EE FAIL. | 2 Try 1o change something in comiguraiion,

3. Aun n'm'juh ETATUS taste 10 re=write to
EEPROM.
FAILSAFE | This error messsgs shows whanever | 7. Aun through STATUS check 10 delermine ihe
: the cortroliar goes Inte @ failsale mode | MeAON for the fallore.
of operaion. This wi) nappon I 2. Prass the key urtl STATUS
- . Gnrllwmﬂ-il;l tuf:l'l glad ' appears In the lower dsplay.
s M mmﬂu“ st
- Bommoot contres for rons | & F:::::ﬂl hen m:: ;:' ;r‘;..':u?l
e the input tallsd. codles 1 9econd tims to sas I he pror
chared,
Correcl according 1o the recommendations
ghven in Table §-5.

INPIFAL Twiy consecutive tailuras of Irgut 1 1.H:huuru1haumaﬁunls%
Imrrﬂm.lmﬁMmahEH gomectly. See Section & - Co .
digital corwersion. This will Mappen i | 3 Make sure the input I comect.

‘ ﬁm:é Downscale BUMOWL| o cneey for grose over-ranging.
+ input not configured comectly 4, Aaplace the cold junction assambly.

NP2FALL Two conaetauiive Tailures of input 2 1. Maka sura the aowation Is configured
wiagration. i.e., Gannoct makes snalogto comactly. See Section 3 - Configuration.
dighal corwerkian. 2, Make sure the inpul Is comedt.

g, Check for gross over-ranging.

SWFALL Fosltion Proporiional inpui Kidewirs | 1. Check molor sicewirs connections.
falura 2 Resafbrate the sidewire mator position. sie

the callbration scticn.

CAL MTR Posltion P ral or 3 Posltion 1. Calbrate the cordroller lor Pasition
Stan Control with Motor Posttion Proportional eutput, Raler to Subsecticn 8.3
Indication, Auto Cal never parforrnad. — Positian Proportional and 3 Position Stap

Output Galibration
| CONF ERR « PV low lerit |5 > PV high limit 1. Chack the onfiguration for sach flem and
| « SP low Imit ks > SP high bmit recamfigure If necescary.
+ Output low Imit > Output high Umit
. Tablp contimusd or next page
1g8 UDC 8000 Controker Produdt Marual 10/86



9.5

-

Table -6

Background TES'(Q, Continued

Background Tests, continued

Lowear Dlapiay

Fsnson for Fallum

How to Comact tha Protiem

NP1 RNG

Input 1 o4t o range. The process
input Is outskie the range lImite.

H you have @ knalr input and 1he rnge
poss outeide the rangs Rmils, the
cordroller wilk switch 1o the confgured
Failsate output value.

1. Make sure the range and acluation are
configured propery.

2, Chagk (he Inpul gatirca.

3. Restors the tactory calbration:
& Disconnsct the wilng from and place a
mper across tarminals 20 and 27, The

comntrolier should regd room temperaturs ¥
i = conligurad fer @ thermocouple Tnput.

b. il does not read Mo mmperaiure, ses
Saction 3-Configuration and change the
INATYP promgt in the INPUT 1 group i
arother lypa of thermace pDle.

c. Afierthe change, prass [FLINCTION] key,
then the| LOWER DIEPLA‘I'| kay. The

comrolies enculd reed tha comesl rmom
tampearature. If it 8oes not, the unit hes an
ingut tailura.

d. Repeat step b. This lime switch the
INTTYP back to the originally selacted

. tharmocoupla.

&. Fepsat step c. The controller is restored
whh faciory cefbration.

. Ramove the jumpar and reconnact the
thermocouple.

4, Figld cailbrate. See Sectian 7 - inout
Caiarztion,

NP2 RNG

ten 2 endl of range. Tha remota input
Is outside the mnge Bmita.

1. Make sure 1he range and actuation ard
corfigured properly.

2. Gheck the Nput scUTTE.
3, Fiekd caltbrate. See Section 7 - Input
Casbration,

PV LIMIT

PV out of range.
PV = INP1 + INP1 BIAS

1. Make gura the inpid dgnal Is comacl.
2, Make sure the Bis aatiing is £ormect
4. Recheck the caibrafion. Uso Bias of 0.0

AV LT

The resuk of the formuta shown below
Iz bayond the range of tha remets
varable.

BV = INP2 X RATIO + BIAS

1, Make sure tha Input signal is carrect.

5 $dake sune the Ratic and Bias seflings are
carresl.

13, Racheck the callbration. Lse & Reio of 1.0 and
a Blae of 0.0,

10/35
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8.6 .Controller Fallure Symptoms
intoaustion In eddition 10 the error message prompis, there are failure sympioms that
: can be identified by noting how the controller displays and indicators are
Tearting.
Symploms Corapars your symptonts with those shows in Table 9-7 end refer o the
) wenbleshooting procedure indicated to correct the problem.
Tahle 0-7 Centrolier Fedlure Symphoms
Uppar Lowsr inclioatars Controllar Probable Trouble
Plapimy Display Outpun Cause shooling
: Prooadums
Blank Blank ot None Powsar Fallure 1
QK DK Curren 2
Propartional
Duiput
oK oK Poslilon 3
Displayed Lonfroliar
Outgul Quiput Proporiiotial
cinagrees diaagress Output
oK with Corrollar oK with Dispiayed Tima 4
Gutput Qutput Preportionai
- Dutput
oK oK CurrentTime 5
Proporiionral
Output
OK QX OK External Alarm |  MaHunction in g
function dope | alerm outpn
not operaie
property
Cispiay does not unction when a key |s pressed Keyboard 7
Malfunction
Cottroler taiks o go Into "Slve™ oparation during cemmunications Gnrm'lt:::mrluﬂum a
ra

Other symploms

If & set of symptoms or prompts

othér than the one you started with appears

while troubleshooting, re-evaluat the symptoms. This may Jead o 4

different troubleshooting

procedure.
Tf the symptom still persist, refer w the installation section in this manual
ta ensure proper insmllation and proper use of the controller in your system.
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9.7 Troubleshooting Procedures

Equipmari maded

Procedum #1

The woubleshooting procedures are listed in numerical cnder s they appear
in Tabie 5-7. Each procedure Hsts what 1o do if you have that particular
faﬂmnn:l_hnwmduiturwhmmﬁndmdmﬂwdadm accomplish the
task.

"I

A WARNING—SHOCK HAZARD A

TROUBLESHOOTING MAY REQUIRE ACCESS TO
HAZARDOUS LIVE CIRCUITS, AND SHOULD ONLY BE
PEREORMED BY QUALIFIED SERVICE PERSONNEL. MORE
THAN ONE SWITCH MAY BE REQUIRED TO DE-ENERGEZE
UNIT BEFORE SERVICING.

You will nead the following equiprosat in orler to troubleshoot the
symptoms listed in the tbles duat fullow:

« DC Milliarmeter — mAdc
+ Calibration eources — TAC, oV, Voli, skc.
= Voloooter

Table 9-8 explains how to troubleshoot power failure symptoms.
‘Table 9-8 Troublashooting Power Failure Symptoms

Step What to do How to ta it

1 Chack the AL ing vollage, Uge a Valrmetar o measure the
AC valtage across jerminak L1
and L2 on the rear isrminal panal
o! the comrolar,

Chack the earin pround
connachion.

2 Make gure tha chassie plugs imo | WRheraw the chasals and visually
the rear of the case property. Ingpect tha vantroller board and
the inside of tha case,

- | Chuck the syzsm tar Brown- Reter 1o Seciion 2 - instalistan.
ouls, heavy load switching, ate.;
wnd confurmanca 1o Installation
instructions.,

Ghange PS/nput board. Redar 1o Table 8-20.
Changa MCUOutput boznd. Refer ip Tabls 8-23.

Contnued on nex page

10485
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9.7 Troubleshooting Procedures, coniinued

Procedurs 2

Tabiz 9-9 explaing how to roubleshoot Current Proportional Quiput fadlure
symptoms.
Tabie 5.9 Troubieshooting Current Proportional Output Failure

Btap What to e Howr i di> &
1 Make sure the poniroler i§ ‘Maka 5ol Uﬂlgmup prompt
oonfigured for Cumrenl output. | “ALGORTH Funaliur_lgmrgm

*OUT ALG" = seladllon “CURRNT"
Refer o Section & - Configuraiion.

2 Check 1he fiald wirng. Output Impedance must be isss
than or agual to 1000 Ohms.

3 Make sure all the configurable | Reder to Seclion & -

uming constans, imits, and
configuration data stored In the
controller xra comact.
Raconfigura, if necassary.

to chisck all this cata and how &
raconfigues.

Chack the output.

Put the mng“qllur ilﬁ_'o. Marual ‘
mode and Ouitpdt 1o
0t 100% (4-2?;&]. Lise & DC

mikammater et the rear tarminaks to
varily the outpul,
5 | Racaibrate the Curren Ruiar to Section & » Culput
Proportional Outme, Cafbration for datalk.
-] Changs MCLU/Output bonrd. Refer ko Table §-23.
Conninued on sext page
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9.7 . Troubleshooting Procedures, continued

ﬂ ~ Procedure #3 Table 5-10 explaing how to toubleshoot Position Proportonal Catput
failure symptoms.
Table 8-10  Troubleshootng Position Propertional Output Failure
Step What o do How o oo It
1 Make gure 1he contoller I Make Sat Up group promgt
configured for Pasilion “Al GORTHM®, Funalion prompt
Proponional outpol. *OUT ALG" = selaction "POEITN
Ralar to Sactian 3 - Configuraion,
* 2 Chack the flald wirng. Relfer to Seclion 2 - Instaliatian for
Position Propertional Wiring
infarmafion
3 Chack tha output. Fart the contralier inta Manual
mads and change the oulput from
0 10 100%.
4 Check whether the mator drives | Sse the Position Proporional
in both directions. K it doas go to | callbretion proggdiure In the
stEp & Calibration Section for mokor
aficawire calbagon.
L Check whether the moter drivas | Relar to lha Moter Ingtriotions.
In skther dinection. lf the motar
- drives in ane direcilon, chack
A, the skdewire. if the motor doas
: ' : nit driva in either dirsction,
ehack the motor.
] Check tha output voliage to the | Should equal from 1.3 to 1.0 valis,
shidewine, Sea wiring In the insiallslicn
saclion kot tarminal drsignations.
The jeachack atdewits Guiput
Vo munt viery with the vaiva
positian.
) Make sure the output relays are | Pui the corrroller into Manual
attuating praparty. mode. Vary the output above and
belew the pressrl vakis, Obadrve
VT Indleatryr on the oparaios
intariacs.
If theey mra rot working property,
chack the fiakd witing, than go to
stap 5.
. ¥ hay ana, go O step B.
8 Fecakbraie the contmoliar. F Refar 1o Sechion B - Cltput
Catbration,
| Changa MCLYDuIpUL hoard. Reler to Table 823,
Continuzd ox et page
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9.7

Trdublashanting Procedures, continusd

Procedure ¥4 Table 9-11 explaing how to roubleshoot Time Proportional Output failure.
Table 9-11  Troubleshooting Time Propartional Output Failure
Hp What o do Howto do &

1 Make sura the controllar is Make Set Up graup pramgt
cenfigured for Time Proportional | “ALAORTHM", Function promim
outpal. “OUT ALG" = saiection "TIME™ cr

“TIME D"
Refer to Secian 3 - Confiuraton.

2 Chack the fiekd wiring. Make sura the NO or NG contact
wiring ks cormect &t The rear
ierminals,

Reler to Section 2 - instaiaton for
datallz,

3 ke sura all the configurabla Retar to Section 3- Co

tuning consiants, imis, and o check all this deta and how 10
confipuration data storad in the | raganfigure.

cortroliar Are povrect,

Recanfigure, H necassary.

] Chack the autput, Put tha controliar into Manus!
mode., Vary the ouiput above and
below the pragent value, Cbeerve
“OUT" Indleator on the operator
tMaraos.

5 Ghange MCL/Output board, Refer to Table 6-23,

Coﬁmd N NEXT PayE
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8,7 Troubleshooting Procedures, continued

Procaiurs #5 Table 9-12 explains how to coublestoot Current/Time or Time/Current
Propartional Qutpuat Eailure.
Table$-12  Troubleshooting Time/Current or Current/Time Propartional
Output Failure
Stop What to &0 Mow to do
1 Make sura the controller is Maks S& Up group prompl
configurad for Time/Currart or | "ALGORTHM". Function promg
CumrgniyTime Proporiichal *OUT ALG" = aslection "TI CUR™or
autpul. *CUR T
. | Relarto Seztion 3 - Corigurstion.
2 Cheek 1he fisld wirng. Make sure the NO or NC contast
witing is cormect at the rear
serminals.
Redar to Section 2 - Instaligtion for
daiails.

3 Make sure all the configurable | Reter to Saction 3 - Configuratian
tuning constants, imits, and te check all this data and how io
ocnfiguration cata stared inthe | reconiipure.

coMraliar are cormect.
Reoonfigurs, | neceasary.

4 Check the raldy outpul. Put ina corredler into Manual
mede. Vary the oulput above and
pelaw tha presen value, Dhsena
*OUT Ircicator on the opersic!
Interfaca.

B Cheaok the Current Praporional | Put the eontnollar inta Marual

Output. mode and change 1he output rom
0to 100% {4-20 mA}, Use a DC
miflammetar at the raer terminals 1o
varity the outpul.
B Recalorate thi condroller, Feter to Section 8 - Output

Calbrafornior dalke
T Ghange MGUOUtput board, Reler to Tabke 3-23,

Condnusd on next page
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9-7

Proceduns B

Troubleshooting Procedures, coninud

Table §9-13

Table 513 explains how to troubleshoot Alarm Relny Output failore.
Troubleshooting Alarr Relay Output Failure

Whit 1o e

Howwdok

1

Chegk the alarm corfiguration
data, if i is comraci, chck the
fisld wirng,

- | Rafar fo Saction 3 - Configuration

Raconifigure f neceasary.

for gatails.

Ghegk that the appiicable alarm
ralay asiuatas EHW? N
ﬂﬂﬂlﬂ’ an at yau hinva
sel at pr:.;npl "ALARM TYPE",
I it dows, civeck the fiakd wirlng.

i the alarm type k& sat tor PV, place
the comtralier In manusl mods.
Vary the input to raise and lowar
the PV around the setpoint, Listen
for 8 click fomithe ey as i PV
moves ln alther direction 2nd note
that the proper ALM1 or ALMZ i5
it

i the alarm |3 sed for autpot, pul
the contralier Imo manual mode.
Raigs or ower the outpit abowe or
badow the valim your have st ns

the skarm satpoint.

Check tha fiskd wirng.

Make surs the ND or NC contaet
wiing s comeed aniha slam
output termirls.

Refert Sechton 2 - Instafation kxr
datals.

Change MCU/Quiput board.

fReferio Table §-23.

Conlinsed on nex? page
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8.7 Troubleshoaoting Procedures, conrue

i) Procedurs #7 ‘Table 9-14 explains how to roubleshoot a Keyboard failure.
Table9-14  Troubleshooting 2 Keyboard Failure
Siep Whart to do How o do it
1 Make sure the keyboard le Withdraw the chassis tram the
cannected propery 16 the Sase and visually Inspect {he
MCLvoutput and pawarnpu! connaction,
boards.

2 Controtier Keyboand or spacific | Use your 4 digit mecurity code
Koy may be "LOCKED CUT" via | number fo change the ke
the escunty code. laval. Rader to Seation 3 =

Configuraiion,

v Using "1000" 2a
Becurity pode nummber will ovarrids
the 4-gigh code previously
anterad.

3 | Runthe keyboard est, Press tha [SET UP key smd hoid
in, than prass the (FLINCTION] key
attha same dme. The contraller wil
nun 8 dsplay 1ast. Than you wil
118

s
d-f" Lower Désolay
Press each key. If it works, the key
nasme will appaar in the lower
display.
4 Aspiace the cisplaykeyboard if | Reler to "Paris Heplacermnent
any kiys are shoried oul. %" In thig section.
Continned on Aext page
.-
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9.7 Troubleshooting Procedures, coninuad

Procedurs #8 Table 9-15 explains how to ronbleshoot & Communicerians failure.
Table$-15  Troubleshooting 2 Communicugons Failure
Blep Wrat to da How o do it

1 Chack tha fiak winng and Ralwr {0 the RS422/485 Marual or
termination resistor. the Qalaway Manual depending
gt the protocal used.

2 Make sure the Communicaiiona | Withdraw the chasels from fhe
Primad Wiring Board is installed | case and Inspect the board. See

properly in tha eantroler, the sxploded view (Figure 10-1)
1or logation of tha board. Retum
tha chessls 1o the cage.

3 Determing if the Runihe Logal Loopback Tast,

Communications board is faulty .

by running a Press [E LI] I You S8d;

LOCAL LOOPBACK TEST.

H thw 1est falis, replace the

board. Lower Dinplay

Prass [FUNCTION] urt!l you ses:

b

Lows

i

Pregs 4 o'W

.
i
:

i

Lowwsr

i

The test will run Lntil the operator
! digabies it hers.

176 DG 3000 Controllar Progust Manual 10/85



9.8 Parts Replacement Procedures

Equipment nescad

These procedures tell ynuhnwmacussandmplauem:foﬂmringpﬁnwd

wiring boards in your controller.

+ Display/Keyboard
« MCUCutput
» Power/Input
-« 2nd Input
+ Digital Input
« Auxikiary Qutput
» DMCS Communications
« R5422/485 Comrmunications

To accomplish the procedures that fotlow, you will need the following

equiptment:

« Phillips Head Screwdriver
» Flat Bladed Screwdriver
» Small Pliers

Condruéd on Kex pEge
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8.8 Parts Replacement Procetiures, comnued

How 10 ramove 1ha Refer to Figure 9-1 for steps and follow the procedurs listed in Table 9-16.

Table 8-16 How to Remwyve the Chessic
Stap Acthion
1 Loosgn the sorew on the froml [eGa.

‘2 Ingen & flal-btaded screvwsdriver into tha hole an the top of ihe case as
shown in Figure B-1 and pry chassls forward sightly urtil the chassis
connectors separate from the back of the case,

3 Graap 1he bezal and pull the chassis out of tha cass,

Figme9-1  Chagsis Removal

&) naer sorewdniver
and pry forward

Contrusd on next page
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9.8 . Parts Replacement Procedures, contned

:wnhmlmh

Referm

Figure 9-2 and follow the procedurs Listed in Table 5-17.

Table0-17  Display/Keyboard Assermbly Replacement Procedure

Aption

Aemeve he chassls irem the case as shown In Figure 9-1.

Pasl the ruboer bazel anc display window off the chazals asssmbly.

Separate tha chassis frame at the four eleaee polnts shown in
Figure 8-2 mnd wiggis 2ach prntec wirng bogrd out of ks socket on
the isplay/keyboard assembly. Pull cut siightly.

insen! & small liat-bladed scrawdiiver inke eath of iha
dsplayxeyboard releasa polnte [Figure 5-2) and pry out the bosrd.

inetall tha new boasd, botiomn end in first, and push in the Yop untl k
£heks imo place.

Remnzial the primed wiring boards Ime he rear of the display Doard
making sure that the boards click into iheir relsass points.

Replace ihe bazal and window asssmbly.

Feinstall chassis into case. Press in hard, then tightan the screw. |

Display keyhoard Pult printed
(/’.j wiring baamds
‘ aut sEghtly
Y,

Pririad wirng
boerds
relaase points

Rucber bazel
and window _—

Contingmd on next pagps
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8.8 Parts Replacement Procadures, connusd

How 1o remave the To remove the printed wirin gbnmﬂsﬁ-nmthenhmis,rdertnﬁsumﬂ-ﬂ
(17 printd wirlng bosrds  and follow the procedure n Table 9-18.
Table =18  'Printed Wiring Board Removal from Chassis
Stap Action
1 Ranvve ths chagsls from the oaga 88 shown in Flgure §1.

2 Separata the chagsis frame i tha ralsasa poirts Bhown In Figure
-3 and wiggie wach printed wiring board out of s Bocket on the
HW'M asgambly. Pull both boarda out of the chesasis
asaembly,

Figure 9-3  Remowving the Printed Wiring Boards

Puk primed
wirng boards cut

Chasels assembly
Rubber bazel
and window
N
Continisd on next poge
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¢.8 _ Parts Replacement Procedures, cornes

— Primtec wiring board Figure 9-4 identifies ¢ach of the printed-wiring boards that can be replaced.
- dontification Refer to this deawing when following the replacement procedures for sach
o , nfﬂmmm.mwummmmdm:mﬁmmuhumm

Teplace the one you want
Innrﬁﬁmlayhoa:ﬂsﬂat,methcmﬂmmaﬂudfmmﬂu
Aux Out/Communications board and the Digital Input board.
R:furmﬂmspaciﬂc;rmedumublﬂnm:thzdﬁiudboﬂ
.« 72nd Input Board — Table 9-19

« Pawer Input Boand — Table §-20

v Digital Input Board — Table 9-21

+  Anx.Out/Communications Board — Tabic 9-22

'+ MCU/Output Board —— Table 9-23

Figure 94  Printed Wising Board Jdentification

W& connecioms
On Dighal input and
MCLU/Output boarde
Digital MoUY Aare out!
2nd input Powarinput irput output commuNicESans
bard board board board poand
., 2 DU + EI’ N "l'
: U BT h
v
, -'-__""'"\
_ N
 —— Zi.:%
Note: the IrAnsfommar connectors are
\_‘/ T o polarized and will onty go on one way
[
\ i r """ oull Eimimiaiha ‘I
1 * PROM
[ 1
. /A 2 Tranwiormer comnankons are rechangextis. it may o umeo o Diial Input Boand 8+ 1ha econd IpLt Bowrd. A0

Conddniisd on #el pape
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88 _.Parts Heplium-nt Procedures, comnu

. 2nd Input board Fallow the procedure listed in Table $-19 © mplm the Second Input
: board—P/N 30756713-501.

‘Table 8-1%  Second Input Board Replacement Procedure
Siep " Action
1 Remowva the chaasis fromi the cape. See Figure §-1.

2 :I_iam the printed wiing boards from the chegdls. See Figure

3 Lay the bowrds flat and Identify the 2nd Input boarc, See Figura
=4,

Aamove tha trensformer phig inom connactor J14,

The 2nd Input board |s attached 10 the Power input board Dy thnes
mounting posts, Locate thesa posis under tha powsr Input board.

& L'se a srmll pliera and pquesee the snds of each E:ut togatner and
pugh & up through the board. Aemova 2nd Input board.

7 Orisni the new 2nd (nput board omo he Powaer Input beard and
push the mounting poste down thraugh tha Power inpul board
unitil they cick Imto place.

§ Replace the transtormer plug ento connedtor Ji4.

Slica the printed wirng boards back info the chassis. Make surs ths
cornactions to the displayxeyboarc zssambdly ars made and that
tha raigase polrts on the chasals snap indo place on tha prmed
wiring bearas.

" 40 | Rainetal the chaesis Into the case. Push in hard, than tighten
H0MBW,

Continked on mexa page
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8.8 Parts Replacement Procedures, corinued

Power input board Follow the procedure Lisied in Tabie 9-20 to replace the Power Input
bowrd—P/N 30756665-502(50 t© 264Vas) o 30756665-503(24Vac/de).

Tabie 20  Power Input Board Replacemsnt Prosedure

Step

Action

Ramove 1ha chaseis from the case. See Figurs 9-1.

Ramove tha prinfed wifing boards from the chassls. See Figure
8-3.

Lay the boards (lat and identiify the Power Input boarg. Saw Figura
8-,

Remove the 2nd Input beard, if present. See procadura in
Table 3-14.

Remove the tarsiommar connactions 1o the Dighal Input board and
Aux. OurCommunications board, B presem.

Hamove the connector from plug WG ¥ presert (Currant outpe
:',,T,:? only), Slide a small screwdriver Under 1he connacicr and M
8864,

Haplage the Powsr Il board.

Reinstall WG connector and tranglormar connactians 1o Digital
Input bosrd and Aux.QutCommunications banrd, if present.

Ralingtal the 2nd Input board, See prodadure in Table g-14.

Siide the pinted witing boards back inte the Chassis, Make sure the
connertions 1o the diaplay/keyboard asaembly are macs and that
1he ralaage points on the chassia snap imo place on the primted
wiring beands.

1

Ranalall the ohassls inw the zase. Push in hard, then ighten
soTew,

Conrinued on aext page
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9.8 Parts Replacement Procecdures, coninue

Dight! tnput board

Follow the

procedure listed in Table 8-21 to replace the Digitl Input

board=—P/N 30T56696-301.

Table 9-11

Diigita! Input Board Replacernent Procedurs

Step

Artion

Ramave 1ha chassis irom the case. See Figure B-1.

Remove the printed wirlng boards from the chassla. Se# Figure
83

Lay the boarcs fiat and ideniify the Digital Input board. See Flgure’
g-4.

Ramove the tramafarmner piug from SSNnector Ja.

Tho Digital Inpul board Is attached to the MCLVoutput board by
m:d mounting posts. Locate these posis under the MCLoutpet

Usa smal plars and squeeze the ends of sach paxt logather and
sugh it up through the board. Ramova ths Dighat Input board.

Oriant the raw Digite? tnput board ome the MCU/Ouiput board and
push ths mounking poits down through the MCLCutput board
unifl they oligk into place.

Replace the fransiormer plug onte condector Jg.

Skde the printad wirng boards back imo the chassis, Make sure the
gonnaciions to the dsplay/keyboand agesmbly ars mads and thal
{ha rslgase points on the chassks snap nto place on the primed
wiring boards.

10

Rainsialtthe chassis Into the case. Push in hard, then tighten the
sarew. '

Counrtnued or ne page
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-~

0.8 . Parts Replacement Procedures, Coned

b, uiliary Output Board—F/N 30756687-501

-+ DMCS Communications fioerd—P/N 30756690-301
+ BS5422/485 Communicatons Board—P/N 0756693501

Table 9-22 Anx.Out/Communications Board R:phnermnthmadm

Aux.Out! Follow the procedre listed in Table 9-22 ta replace the following boards:
mﬂm

Step Action

1 Rerrove the chasss from the case. Sae Figure 5-1.

2 Remave the primed wirng boards irom the chassis. Sea Figure
g8-3.

a Lay the boards flat and idautity the Auxilary Qutidt orthe
Communications board, Sae Figure G4,

4 Bemova Lhe Trangtormar plug from connacior JB.

The Aux.Out'Communicailens board is attached 1o The
under the MG/ Output poard.

MW Output board by three mouning posts, Lecie thass posis

push It up through the board. Remaove the
= AU OttrCommuniations board.

G Uge gmall phers and squesze tha ands of each post togather and

7 Hywmmﬁaﬁmtﬁnmmniuatmawﬂ.nmwmﬂuh
supplier with the board. Locate the PROM (shown in Figura 9=4)

ang ganity press Into place.

and genty pry out tha old FROM. Orient the new PROM supplisd

B Ciriamt the T Aap. OnitfCommunications paard arte the
MCLAOutp board and push the mounting posts down through
the MCU/Outpst board Lnill they Sick imo plaga.

] Replace the transtomar plug onio connactor JE.

1

connaclions jo the keyboard asgembly Ang macde and that the
bosrds.

10 S1de the pirtad wirng boards hack iro thve chassis, Make suTe the
release pains on the chasals snap Ino place on the printed wifing

BOTEW

11 Rainstall the chasals into the &ass. Push In hard, 1han tightsn the

Continged on naxt pape
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G.8 Parts Replacement Procedures, comnued

MCUioutmstboard  Follow the procedure listed in Table 9-23 to replace the following
MCU/output boands:

+ Current Qutput—P/N 30756718502
+ Relay Output—FP/N 30756718-503

Table 3-23  MCUADutput Boand Replacement Procedure

Srap

Action

1

Remove Tha chassia from the case. Ses Flgure §-1.

2

Remove tha prirted wirhg boards from tha chass(s. See Figure
£8-3.

Lay the boarcs fiat and (dant!y the MCUAutpul board. See Figure
oyt

Each option board |5 held orto the MCLACutplt board whh thraa
posts,. Locate these posts under the MCL/OQuDLE beard.

Use smal! pliers and sguanrs the ends of sach past together and
push it up through the board. Aamove the eption boards prasent.

Aemove the transformer connections te the Digital Input board ard
the Aux.Qut'Communications beard, if pregent.

Remove the Digital input Board, if present, Sae Table 9-21.

Remove the Aux.OuttCommunications board, H prasani. See
Tabk 6-22,

Ramove the connector Inom plug WGQ. Shide & small sorewdriver
under thi connecior and it the releans.

Aapiase the MCU/ORUE board,

1"

Reinsiall the Dipita! Ingut baard, if presant, enta the new
MCU/Cutput board.

12

Reinstall the Aux.OulCommunicaiions board, if pressnt, orts tha
v MELOutput board.

Reirgtall the WS sonnagtor and 1he (anstormer cannsctars 1o the
Digital Inptt boand and Aw.Out'Communicatians boerd, i pressi.

14

Slde the printad wiring boards back Ime the chassis. Makse sure the
connactiohs o tha displayxayboard aseembly are made and that
the raleass poitts on the chassis snap Mo plase on tha prined
wiring boargs.

1

Raingtall the chassls Ino the case. Push in harg, then tighten the
SCrew,
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9.9 Maintenance

Cleaning If you find it noeassary 1o clean the elastoroer bezel, use mild soapy WatsT,
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Section 10 ~ Parls List
10.1  Exploded View

" Introiduction Figure 10-1 is an explodsd view of the UDC 3000 Contraller. Each part is
' ' iaheled with 8 key number. The past aumbers are listed by key number in
Table 10-1. Thers is a list of parts not ghown in Table 10-2,

-Figure 101  UDC 3000 Expioded View

Conninued on nex page
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10.1

Elplﬂdﬂd View, continuad

Parts identlfcation Table 10-1 Lists the part numbers for the key numbers shown in the
expioded view.
Table 10-1  Parts [dentification
Part Number Dascription Quanty
Nokmiper
A0756657-501 | Bezel Avsembily - Gy i
2 30756672-501 | Dlsplany/Keyboard Printed Wiring 1
AsEambly
3 | 30758887-501 | Auxlbary Quiput Printed Wiring Board 1
30758690-501 | DMCS Conrunications Prirted Winng
Bazrd (Includes new PROM)
20750893501 | RS422/4R5 Communications Printed
Wiring Board fncluces naw PRCOM)
4 A0756864-502 | PowarAnput Primed Wilng Board 1
90-264Vac
A0758608-503 | PowsrAnput Printed Wiring Board
24VacHic
5 30756715-501 | 2nd Input Printed Wirng Board 1
30756718-502 | Cument Output MCU/Dugput Prntsd 1
Wiring Board
30758716-503 Ralay Ouiprt WMEUOutput printed
Wiring Baard
T 20755308-50 Relay, Eleciromechanical 1
30756725-501 | Relay, Solid State 1 per ki
30758679-501 | Open Colacior Outpurt Printed Wiring
Jumper
30756696-501 | Digital input Primed Wiring Board 1
30756721-501 | Gase Assembly 1
Coniinuesd on nex page
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10.1 EXP'OdEd View, continued
Paita not shown Tfubleln-ZIimﬂmp:nmmbmnfﬂm;mnsnatshawinmeaxploded
vicw.
Table 10-2  Parts Not Shown
Pan Number Desatpuon Quantity
20731996-505 | 4-20 mA Raslslor Asssmbly, 220 Ohmsz ]
BO7E4455-501 0-50 Vok Ingut Resistor Assambly, 100K Palr 1
S0752481-501 Viarietor, 120V 1
a07E2481-502 Varisior, @40V .
AQ7ESDSD-0DMM Mounttng Kt 1
3078a748-501 Snubber Assambly 1
207EE7E4-002 Raar Covar Ki 1
ag7s5223-002 DIN Adapter Kit, Blue 1
A07S5223-003 | DIN Adapter K, Gray
3O758774-50t | Adaptive Tuna Prom Upgrace 1
07567 7TE-501 Adaptive Tune/Satpaint Programiming Pram 1
Upgrade

an757086-bM1 Cold Jungtlon Resistor KH 1
A0756018-003 Extamal Relay, Solld Siate 10 Amp 1
30756802.-501 | Adapter (New chassis 10 ok case) 1
a0vEeER3-01 NEMAJ Gaske! (Panel io case)
S07ET215-001 NEMA4 Front Face KN 1
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Section 11 — Appendix A — Manual Tuning
) 111 Overview

Introduction When you tune a controller, there are soms things to consider:
» Process Characteristics - Gain, Time Constants, #tc.
+ Desired response - Minimal overshoot
Basically, controller tuning consists of determining the appropriate values
for the Giain (PR), Rate (Derivative), and Reset (Integral) time wning
{(contral constants) that will give the contol you want.
. Depmdmgunm:hmt:ﬁs&cmfth:deﬁaﬁmufﬂmmvmble
' fmmthempuinnthuuuﬂngpmmmhmmaltu&mmmﬂu’s

output and produce changes in the value of the process variable,

Since each parameter responds 1o & specific characteristc of the deviation,
you may not necd & combination of all three. It depends on the process
eharacteristics and the desired contro] response.

Tuning technique You can estimate & starting point and the tuning parameers required 10 give
the desired controller response and with some experience hecomne i
with this method.

An alemnate approach is to rely on a mning teohnigque. In practice, tuning
i techniques ustelly do not give exasty the type of response desired; thus,
some final adjustients to the tuning parapsetsrs must be made.

However, vou should at least obitain & reasonable sring point from which
the desired response characteristics can be obiained. )

Cantrolier tuning There are three procsdures for wning the conwoller

« Time, Position, or Current Proportional simplex conmol,
« Duplex Time ar Current Proportianal conol,

» Two scts of tuning constants for single output operation.

The suggested procedures describe how 1o establish and store values of
Gain (PB), Raw, and Resst time constants for your process. You must
knew the type of contro] and algorithm your contralter hus.

Tuning alds A graphic recarder (such as Honeywell modet DPR. DR4500, or VPL31)

' mwmmnvmwkﬁﬂmtmmmtwhmm
ossillations are constant end also the time for one ascilladon. If a recorder is
pot availsble, you can se a stop watch to time the oscillation of the procss
variable displayed on the controller.
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11.2 _Time, Posltion, or Current Proportional Simpilex Control

+  Prodsdure The procedure listed in table 11-1 givea you the steps for manually aming a

P . controller with Tims, Posttion, or Current propertional simplex control,
Tabie 11-1  Menual Tuning Procedurs for Simplex Coptrol

Step Actlon

1 In Manual Mode, sdiustthe eutput 1o bring the PV (Procass Varable)
near 1he desired value. :

2 Satthe Fate tma to § minutas and st the Rees! lima 1o the
maxhmum vakee (50.00 minutes) or sat regeats/min & the mirimum
vilue to minimize rasé aztion

t:ua;apsiuuhh sat fhe CYCLE TIME 10 4 asoonds and DEADBAND

3 Invease GAIN (deerwase PB) sigrificenily. Try a tactor of 10

M]LBI the kopal setpalrt te equel PV and swtish to Automatic control
mede.

L Increass the satpoint by 5 of 10% and cbsarve thi process vartable
r¢sponse.

-] H tha PV oeclilates, continue 12 stap 7. ff It daea not caciliate, returm o
the original seipoint and Incraase GAIN (decraass PE) apainby A
jamor of 2, and mpaat siep 5.

7 Compare the osoliations with thi figure below:

ENEERRERESE AN ERE SN
Ty xrm

« [ the osciiation matche patiem A, go to step 0.

+ N tha osclliation matches patem B, increase GAIN (decranns PE) by
a fastor of 2 and repext sleps 4 10 8.

« H the cacilaton maiehes pattem C, decrease GAIN (ncroase FB) by
adnctor o1 0.8 and reDad Maps 4 o &

The ampitude of the cycle i Immuerial, but all ot the alaments of
the locp mus! be wiihin the cparating range (L.e., tha valva Must not
g fu'l cpen o7 gloaad).

B Fscord the currart vaksg of GAIN for PE) and measurs and record thi
value of time for ona compieted osciation of PV.

Congrzed on néxt page
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1.2, Time, Posltlon, or Current Proportional Simplex Control,

Lanlinved

Procedums, continued

Tebie 11-1  Manual Tuning Procedure for Simplex Control, continued
Btep Action
a Salect the propar set of tormulgs from Table 11-2. Use the values of

Galn (or P8) and tme &0 minutes) in the formulas to amve at the
controliers juning parameiers sanings.

10

PV response is ada

RESPONSE

Enter the values of GAIN jor PB}, RATE, and AESET in mirades for
repaats par minute) ints the UDC 3000 commilisr ana varity that he

quats.

Make addllional trimming adjustmants, if nacessary, o fina tune the
cortroller per the guideines shown balow:

TO REDUCE OVERSHOOT
Legs CGiain [mors PBR) parhaps a konper Rate s,

TO INSREASE OVERSHOOT OR INCREABE SPEED OR
Ware [ain {less PB), parhaps shonar Rake tima,

Manual wning formudas  Table 11-2 lists the formulas used in the procedure listed in Teble 15-1.
Table 15-2  Manual Tuning Fornmius

Linia
QAN % PROPORTIONAL BAND
and urd
RESET TIME in Minutas | RESET ACTION In Espaate
Repoat Minutas
Proporiond] () ey REBETTHE ng000 0 | HESET ACTON= 002
= 50,00 A = 0.
Uss PD+MR Algorithm Riz/mi
fle. No Rasel {minimum recet) {reps nute)
RATE= O RATE=(
Proporilonal + Rexet GAIN = Magaured Gxinx 0. %PB = Measured PBx 2.2
{Pl) (No Rde) RESET TIME » Mgasurpd Tima | RESETACTION- ___ 12 ____
MR 1.2 (RW) Massurad Time
RATEw=( AATE=O
Proportional + Fiee + Rate | GAIN = Mepsured Gain x 0.8 *%PE = Maasurad PB x 1.7
(PID} RESET TIME w Mepsac Tima | AESETACTION= _ 2
2 Maasured Time
RATE = Mpagrad TIMS RATE = Ml.?.'llﬂﬁ
. -
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11.3 .Time Proportional Duplex or Current Proportional Duplex
Control '

" iniroduction For HEATAOQOL, applications.
, TG?: the controlier with the output above 50% for Heat and below 50% for
1

HEAT/COOL prompts  The “TUNING™function prrempts for FIEAT/COOL. are:

OO0,
PB or GAIN GAIN2
RSETMIN or RSETRFM RSET2MIN or REETRFM2
RATEMIN RATEZMIN
CYCSEC CYC28EC

11.4  Two Sets of Tuning Parameters for Single Output Operation

© Imrodution You can use two ety of ining consmnts for single output types and tinc
cach set ssperniely.

TWD SETH prompts The “TUNING” function prompts for two pets axe!

—mr IR SET ] we—LERSETS
FB or GAIN GAIN2
RSETMIN or RSETRFM RSET2MIN or RSETRPM2
RATEMIN RATEIMIN
CYCSEC CYC2SEC
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Section 12 - Appéndlx B

How to Apply Digital Instrumentation in
Severe Electrical Nolse Environmenis

12,1 Overview

Giaicaling overview

What's In this section

Produgts that incorporate digital technology provide recognized
pedarmance advantagss over conventional anzlop instrumentation used for
process control, These advantages can result in better produst uniformity
and greater overall efficiency when used correctly.

There are, however, centain guidclines reganding installation and wiring
which pust be carefully followed in order to achieve this performance. In
ardirion to the traditional precaution of the separation of signal and power
wiﬁnginmtccondulis,nﬂmmmustb:mkmmnﬂnhﬁn&w
effects of elsceomagnetc interference (EMI) and radio frequency
interference (RFI) on the operation of the equipment. Otherwise, if high
level, short duraton, noise spikes are permitted to enter the digital
equipment, the noise can be transferred into the system's logic acéworks
and can be miginerpreted as signal data, resuiting in emoneous system
operation and other unpredictable responses.

This section coutains the foliowing informaron:

Topk Sea Pags

12.1  Overview 197

12.2 Puatental Nolse Sources 183

12.2  Prevantion Maethods 184

12.4 Recommended Winng Practices 200

12,6 Power Sourse Censiderations 202

12.8  Nalse Suppression &1 the Source 203
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122 Potential Noise Sources

Ovorviens

Capecitve i
inciuciive coupling

Noise can enter electronic equipment via ﬂ:m: methods of coupling,
namely: :
« Cgpacldve (or electrostatic)

+ Inductive (or magnetic)

« Impedance.

Capacitive mdmducﬁvanoupﬁnshmthﬂmeesmﬁﬂeﬂm—m
couple current or voltage, without myamnl:umacﬁmofmemu@irmﬂm.
Impcdmccmuplingmqukeumnnmﬁmhmﬂnﬂﬂm eircuits. Typical
nuisa—genmﬁngsmmthatmuldaﬂmolﬂwﬁuquipmm:ﬂuwgh
mp:ciﬂvamdin&cﬁwem:pﬁngmdudﬁ:

Relay coils

Solencids
ACpuwawim——pmculnrlyu:rabumlmvnc
Current carrying cables '
Thyrisvor field exciters

Radio frequency trangmissions.

hdnuisamymmrbywaynfmeumsuudmpowﬂm
diglml equipment e by way of improper grounding. Most power lines, &t
typical industrie] locations, wre far frem noise-free. The noise on them can
be generated in many ways, but are nearly always associared with switching
circoits of some nanire.

These inclode:

Larpe relays

Contactots

Motor starters

Business and industrial machines

Power tools

HID (high intensity discharge) Hights

Silicon controlled rectifiers (SCRs) that are phasé-angled fired.

a w & = & & =
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12.3 . Preventlon Metheods

Buili-In nolse hejection
Sigral and power line
separstion
Suppression ut the
muee

There are thres ways to prevent electrical noise from interfering with the
operation of the clectroni¢ digital squipment.

+ Buili-in noise rejection
+ Separation of signal and power hnﬁ
» Noise suppression at source

The first method is 1o design the digital equiptent with a high degree of
nolse rejection buik-in. This includes housing the equipment in & case that
will provide chislding, liberal use of noise rejection filters and opto-
{solators, and the use of noise suppressors on porential noise sources within
the equipment {tself. This, of course, is the responsibility of the
manufactsrer who usually performs extensive laboratory and field weting of
newly designed digital equipment to insure the adequacy of it imemmity 10
noise, As a minirmim requirement, the equipment should be able to pass the
tests putlined in the IEEE Standard 472-1974 (Surge Withsiand Capacity
Tests).

The second method is to prevent noisc from getting on the signal and power
linies that are connected to the equipment. Tios is achieved by proper
yeparation and shielding of those lines. In some Cases, Ssparate power lines
ar epecial power line regulation or filtering may b tequired for satisfactory
electronic digital equipment operation. It is the responsibiliey of the ingtaller
to follow good wiring practices.

The third prevention method is to suppress the noise at its soarce. This is
the mos: effective but also the most difficnlr because it is not easy o identify
all of the potenitial noise sources in a typical industrial installation.
Therefars, "suppression” is usnally a last resort for those extreme
simations whes the other methods are insafficient by themsgelves. See
Noise Suppression ot Source which follows.

10798
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124 Recommended Wiring Practices

Goharel nulss

Wi bundiing

«  All wiring must conform to local codes and practices.

« Wires carrying similar types of signals (Table 12-1) may be bundied
together, but bundles with different types of signals must be kept
separated to prevent inductive or papacitive cOupling.

Table 12-1 shows what wiring should be bundled together to prevent

induotve or capacifive coupling.

Tehle 12-1  External Wiring

Wire Bunction

Type

Bundis Mo,

Are Shisided
Twisiad Vired

[~) "

HiGH VOLTAGE
Ling Powar
Earth Ground
Ling vohage

Dighal VO

NO

ANALDG 1D
Procass Vst
ATE

Thamocouple
cc Millveha

Low leval [<100V)
4=20 mA g0
15 vdo

DIGITAL VO
Low Voltage («100V}
Cemputer inariace

YES

LContinued on 2D pags
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12.4 Recommended Wiring Practices, cominued

Agditiona! rules Plsase chserve these additional rules for wire bundling:

» For distances over five (5) fect, and when shielding is recommended,
use a separate metal tray or conduit for each bundle, Whete conduits or
tays &1t not practical, use twisted wires with a metal overbraid and
provide physical separation of at leas: one foot

» Tray covers must be in continnous coatact with the side rails of the trays.

+ When unlike signal Jevels must cross, either in mays ar conduits, they
should cross at & 90-degres angle and at a maximom spacmg, Where it is
net possible to provide spacing, a grounded sreel barrier or grid shonld
be piaced between the uniike levels at the cregsover points.

+ Trays conraining low leve! wiring should have solid bottams and sides.
Tray covers tust be used for complete shielding. Tray cover contact
with side rails must be positive and continuous to avoid high relucance
air gaps, which irmpair shelding. Trays for low level cables should be
meisl and salidly grounded.

+ Wires conteining low level signals should not be roused near any of the
following:
- Contactrors
- Mamtors
= Generalors
- Radio transmitters
- Wires carrying high current that is being switched on and off,
v Use a 12-gage (or heaviex) insulated stranded wire for the ground

connection. Anech it firmly o 8 proven good carth ground such asa
metal stake driven into the grounl

+ Al ghieids should be grounded at one end emlty — preferably the
instrument end.
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12.5  Power Source Considerations

Oparris within Emits

Independant AC
BT

Transionnat for dighal
uipment

" The AC power far the digital electronic equipment rmust be within the

voltage and frequency Lirnits specified for that equipment. Anempts to
operate outside the specified limite will result iz no performance. For thoss
installations where the supply voltage will not stey within the specifiad
Hmits, # ferroresonant tunsformer, for voltage resolutlon, ahotld bs usad,

For protection againgt noise, the AC source for the digital elactronic
equipment should be independent of all other loads especially when
Switching loads are involved. For example, it should not provide power for
sir-conditioning, convenience outlets, lighting, motars, or similar noise-
genereaing devicss, To obmin electrical isoladon (sse Figiore 12-1) 8
sepirate transformer is required to supply power to the digital equipment
For addidonal noise end trensient rejsction, shielded primary and secondary
windings may be required. And, if necessary, power line filters may be
added o atenuate noise signals thar have a higher frequency than the power

Figure 12-1 is an illusration of & separate transformer required to supply
power o digiral equipment,

Figure 12-1 Transformer for Digital Equipmemt

Powsr saurcs -j To igital
120/240 Vac slectronks
| single phase N Suipment
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12,6 Nolse Suppression at the Source

(Generally speaking, when good wiring practices are used with well-
designed digital clectronic equipment, no further noise protection is
necessary, However, in some severe electrical environments, the magnitude
of the electrical noise is so Ereat that it mmust be suppressed at the source. In
most control cabinets, the main saurces of noise are MOIOF BIATIETS,
contaciors, relays, end switching gear, For this reason, many
manufacturers of these devices supply “surge suppressors” which meunt
directly on the noise source, (for example, on the.coil of £ contrel relay oF
mOotor gtarr).

For thogs devices that do not have acoessory "surge EUPprEssors,”
resistance-capacitance (RC) circuits and/er voltage limiters such as metal
varistors may be added when end where nesded. This can be broken dowm
inte: two eategories, namely inductive loads (for exarmple, a relay ewitch in
gseries with a relay coil) and SORACES.

Mecal Oxide Varistors (MOVs) are recommended for transient sippression
in indective coils. An MOV is connected in paralle] with the coil and is as
close as physically possible to the coil {see Figure 12-2). MOV devices
(listed in Tabie 12-2) are recommended for general purpose applications.

Table 12-2 lists part nursbers for recommended MOV devices.
Tebie 122 MOV Devices

10/85

Pt Number A0752441-507 30752441-502
blaximuen A 130V 278y
Enargy Pulse Rating 10 Joulas 15 Joulas
Supphsr (General Elsctric} V130LAT0A VETSLA15A
Congnued on nsks page
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12,86  Noise Suppression at the Source, coninues

mwlh. Figure 12-2 is an illusteetion of transient suppression in inductive coils,
GRATILHNW
. Figure 12.2  Transisnt Suppression in Inductive Coils
-—-."l"
1 05 mid
Latal ooV
I ':lllhr coll
vante 220
_ soknois Snma
supgly
o

Additional protection may bepmndsdhyndﬂmgmﬂﬂclmuithpmllel
with the MOV. msmﬁmofaﬂﬂ-uhmmmnurmmumthaus
microfarad, 1000V capacitor. The power rating of the resistor will
depend on the voltage rating of the coil (see Table 12-3).

Tabie 12-3  Coil Volage vs Resistor Voltage Rating

Coll Voltage Reslator Volage Rating
16V 174 Wait
230V 1 Watt
480V 3 wat
E60V § Wail
Coniinued on Rext page
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12,6 Noise Suppression at the Source, contnusd

Contscts When a contact interrupts an inductive load, a ceriain arnount of engrgy is
stored in the load. An MOV or RC circuit in parallel with the load provides
a place where this energy may be dissipated. Bowever, if there is no MOV
or RC circuit, the energy may creats a visible clectrical afc across the open
econtacts. This, in e, results in electrical noise as well s damage to the
contacts. :

Orie way to elimingte this arc 15 (0 connest 2 resistor and ¢apacitor acToss the
contacts (see Figure 12-3). A combination of 47 ohms & 0.1 microfarads
(1000 Vdc) is recommended for circuits up w0 3 amps and 300 Vac, Far
voliages above 2000 Vac, an MOV across the conwct may be added for

SXiTA protecton.

Figure 12-3 is an illustratien of 8 pesistor and capasitor connected aCTORE &
conmct 1o eliminare clectrical noise.

Figure 12-3  Contact Noize Suppression

MOV

N
= 1

. Fnrlarsclnadcumts.anﬂanfmumhiswﬁumumpuimuummth:
umber of microferads equals the nymber of amperes in the load curreat,
mdmcmﬁsmrhnﬂ:muﬁsmvﬂmuﬂnmmijﬁwisw

" eliminate the visible arc.

Either discrest resistars and capacitors or packaged R networks may be
usad, An RC network (47 chms and 0.1 microfarad) is available from
Heneywell as part number 30736746-001, Similar RC networks are
availahle from Elecoocube Ing. (part number RG1782-3) and from

Congiraad on next page
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12.6 Nolse Suppression at the Source, conrnuec

" Contasts, eantirwed In DC cireuits, the power dissipation under steady state condition can be

climinated by plaring a diode {in series with a resistor) in parallel with the
load (see Figure 12-4). The value of R should be less than or equal o the
DC resistance of the inductive load.

-Figure 12-4 is an ilustration of LXC load aoise suppression.

Figure 124 DC Load Noise Suppression
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