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WARNING

The PCC-lIl is commonly used to control potentially dangerous Combustion and
Chemical Processes.

Only qualified Instrument Engineers or Senior Technicians that have read this entire
manual, and are familiar with all aspects of the Process being controlled should attempt
to re-configure the Blockware Control Logic contained in the memory of a PCC Ill
Controller.

VERIFY THAT THE PROCESS BEING CONTROLLED HAS BEEN SAFELY SECURED,
ISOLATED, OR BYPASSED (AS REQUIRED BY THE SITE CONDITIONS) BEFORE
MODIFYING ANY OF THE BLOCKWARE DATA IN ANY BLOCK IN THE PCC-Ill MEMORY.

FAILURE TO DO SO CAN RESULT IN EQUIPMENT DAMAGE, INJURY, OR DEATH.

Note: Rev 2.3 Instruction Manual changes are indicated by a vertical line in the left margin.

Summary of Rev 2.2 Changes:
Added UL508 screw tightening Caution Note.
Enhanced the Retentive Memory Comments and Specifications.
Corrected Spare Parts part number errors.
Revised OPLR Function description to reflect ROM changes.
Added “Installing Front Panel Legends” section.
Added “Supported Modbus Functions” section.

Summary of Rev 2.3 Changes:
F83 TOUT revised per ROM 3.04
F84 TCODE added per ROM 3.04
F100 TTRIP added per ROM 3.04



Table of Contents

Introduction

Section 1
Product Overview

Product Description.........c..ceeeeiiiiiiieeee e 2
FEAIUIES ...ttt e 2
BeNefitS. ..o 2
Distributed Control System Concepts...........ccccc...... 3
Analog and PLC Control Functions................ccc.... 3
Configuration CONCEPLS .......ceevrrrreeiriiiierireiee e 3
Com-Link Data Highway Concepts.........cccceevueeennn. 3
Blockware CONCEPLS.......ceviveeeiiiiiiiiiiiieeeeeeeiiieee e 4
BIOCKS. ..o e 4
Library of Functions
Any-Function-Any-BIlocK...........ccccoviieriiiinennne 4
Reusable FUNCtions...........cccooveeiviiiiiecenieee 4
SOfWIKING. .. e 4

Special Option Card and Special "Function Block”
Capabilities ......ccuvveeiiiee e

Multiple F(X)................
Learn Mode ................
Boiler Efficiency
Service Manual (option card)..........cccoovvvieeennnes 5
Triac Output for Electric Actuators (option cards)
......................................................................... 5
Steam Flow Pressure Compensation............... 5
Section 2
Installation

Option Board Descriptions
Mounting OVerview...........ccceeevveeennnee.
MouNting OVEIVIEW.......coiieieieee et
NEMA 13/ IP65 Environment...........ccooocuviieeeieeeeenns 2
Ambient Temperature.........ccoocveeeeeeiciieeee s e 2
Rear Access
MOUNEING....eeveeiiieeeeee e
PCC Il DIMENSIONS ...cocoiviiiiiie e 3
Panel Cutout DiImensions ..........ccccevvcvieeeeeeeniineenn. 3
Wiring OVEIVIEW ........cccveeeeiiiiieennneen.
120 Vac Ground .........cccooveriveenineneeeieenrie e 4
Terminal Blocks
WIre TYPE i e
Shielded Cable
24 Vdc & 5 Vdc Power Supply Load Calculations ....5

FUSES ..o 5
250 ohm Resistors for 4-20 mA Inputs ............ccee.... 5
“A” Option Board 250 ohm Switches ..................... 6
CPU Board Layout..........ccceveeveiiieeeineee e 7
“F” Option Board 250 ohm Switches ...................... 8
“G” Option Board Fuses and Pull-ups................... 8
“J" Option Board Isolated Neutral Jumpers ........... 9
“S” Option Board 120 Vac FUSe........c...cceccvvvveeeennn. 9

CPU Board Field Wiring Terminals............ccccecveenee. 10

Gas Flow Pressure/Temperature Compensation5
High Temperature Hot Water (HTHW) BTU/Hr

COMPULALION.....ciiiiiiiieeeiiiee e e 5
Drum Level Pressure Vs. Density Compensation
.......................................................................... 6

Oxygen Sensor Control/Signal Conversion

(option card)........ueeeeeeiiiiiiiee e e

Relay Output Channels

“OPLR” Stack Exit Correlation for EPA Opacity

1Y/ [o] g1 o] £ PSR 6

Flow Totalization .........ccccovveeeiiiieeiiiee e 6
PCC Ill Loop Controller Model Number.................... 7
Option Board Input / Output Expansion Examples: ..7
Spare Parts LiSt.........ciiiiiiiiiiiiieeae e
PCC-IIl Specifications ........ccccceeeeeiciiiiee e e

Mechanical: .........ccccceeeenee

Environmental:

Performance: .......ccoouveeeiiiiiic e

Operator Control Panel: .........cccccvvveeiiiieeeene 9

Electrical: ..o 9

Input/Output (Standard — no option cards):........ 9

ComMUNICALIONS .....eveiiiieeiiiie e 9

Option Board Field Wiring Terminals
Option Board Field Wiring Terminals

Two Wire 4-20 mA Input, Internal 24 Vdc.......... 12
Two Wire 4-20 mA Input, External 24 Vdc......... 12
Four Wire 4-20 MA INPUL .....oeeeeiiiiiiiiiiieeceeeeeeas 12
Isolated 4-20 MA INPUL......cccevieiieiiiieee e e 13
1-5Vdc Input......ocveeerinienen.
0-10 Vdc Input
Potentiometer INPUt ...
Potentiometer Input, “G” Board
4-20 MA OULPUL ....oooeeiiiiiiiieeceeeeeeeccvieiiv e
120 Vac Discrete Inputs, CPU Board.................. 15
120 Vac Discrete Inputs, “J” Board............... .. 15
Relay OUIPUL........cooveiiiiiieiieee e ... 16
Discrete Output, Sinking, Internal 24 Vdc.......... 16
Discrete Output, Sinking, External 24 Vdc......... 16
Triac Output, Other AC Loads ........ccccceeeeenvnnennn.
DC Commons and AC Neutrals Isolation
DC Commons and AC Neutrals Isolation
Pull-Up/Down Resistor for Voltage Inputs............... 19
RS485 Communications Wiring.............ccccceue ... 20
RS232 Blockware Download Cable.................. .22
Field Installation of Option Boards.................... .. 23

Installing Front Panel Legends..........ccccocveviveennen. 24



Section 3
Operation

Operator Controls and Front Panel Usage .............. 2

(CT=T =] = | USRI 2

Front Panel Displays and Pushbuttons ................... 3
RUN Light ...oeoiiiiiiiii e
SP Bargraph
OUT Bargraph .........ceeevieeiiiiiiiiiiiieee e
NUumeric DiSplay..........cccovvieeiiee e
Message Display
DIS PUShBUION........coiiiiciiiei
Y and R PUShBULONS. .....cveveeeeeeeeeeeeeeeeeee seeeeeee e 5

Section 4.
EDIT Menu Operations

INtrOAUCHION ...

EDIT KEYS ..eeeiiiiiiiiiie sttt st
EDIT LIGht covveves ettt e et et eneeeeeen s e
(ESC) / EDIT Ke&Y...oevoveeieeiiieniieenen,
Edit Value and Scroll Menu Lights
EDIT A and EDIT W KeYS. ..o,
EDIT A and EDIT ¥ Rate of Change ................... 4
ENTER KEY ...oovvvveeeceeieieeeeees ceeeeesesesasies s s 4
EDIT Menu Scrolling Example: ..........ccccoveeeineenn. 5

EDIT Menus Diagram ..........cccceecuvveeee.

MAIN MENU....oiiiiiiiiiieniiie e

QUICK MENU it
LAST PARAMETER.........cccceeveenne.

SERVICE MANUAL Menu
What is "Service Manual" (S/M) Mode? ................. 7
RUN light indicates Normal, Forced, or S/M Mode. 8
ENTER S/M (in MAIN Menu)
ALL SIM .ot

EXIT SIM (in MAIN MenU)......c.covvvriiienneeniieiie s
Changing an Output Value in S/M Mode................. 9
PASSWORD MENU......cccviiiiieniiiniii e 10
Password Levels..........ccocveveiiiieiiiiinccesee e 10
Enabling the Password System............cccccveevenee. 10
ENTER PASSWORD ......ccocoviiiiiciiieniic e 11
SECURE CONTROLLER.......cccociniiiniiiiiece 11
TIMEOUT ..ottt et 11
CHANGE OPERATOR PASSWORD................... 11
CHANGE TECHNICIAN PASSWORD.................. 11

Disabling the Password System
EDIT A BLOCK Menu
General .......c.c..........

How to use EDIT A BLOCK, an Example............. 13
Softwire the HIALM Block “PV” Input.................... 14
Change the HIALM Setpoint Parameter............... 14
Softwire the PANEL “Alarm Channel 1” Input ...... 14
Entering a “Message” Parameter in PANEL......... 15
MEMORY Menu
AULOLOAD. ... .eeiieeiiee e
Backup Memory Write Protect Jumper................. 15

Backup Memory Socket ..........oooeevviinininiiniinnnee. 16

COM PORT Menu

Y and R Rate of Change ........coceveeeeeeveeerreans 5
AUTO / MAN Pushbutton and Light...................... 5
Auto/Manual Example...........ccoocvveiiiiiiniic e, 6
ALARM Lighti...cooiiiiiiiieecees e 6
ACK Pushbutton and the Alarm Annunciator........ 6
User Defined Pushbuttons
User Defined Lights...............

MUILIPIE LOOPS. . vvviiieeiiiiiiiie et a e

COPY PRIMARY TO BACKUP........ccccceiiiinenn.
COPY BACKUP TO PRIMARY ....ccccvviiiiniieinieen,
ERASE PRIMARY ...ttt
COMPARE MEMORIES ..o
REMAINING MEMORY REPORT ..............
CONFIG. NAME
EPROM VER. ....ooiiiiiiiiieeeceee e

UTILITIES SUB-MENU.......cccccooiiiiiiieeee.

EXAMINE ......oooiiiiiiiieniieiieees
EXAMINE Block Outputs
EXAMINE the Input Signals of a Block .......

FIND FUNCTION ..ottt
FIND USAGE.......cccoiiiiiiiiiiciicec e
Forcing Block QUtpULS.........ccoovviiiiiiiiiieie e,
RUN light indicates Normal, Forced, or S/M Mode
FORCE BLOCK
UN-FORCE A BLOCK
UN-FORCE ALL BLOCKS
DISPLAY SCAN TIME ....cccooviiiiiiiinieenee e
EDIT QUICK MENU......ccooviiiiiiiiii i,
Entering @ MeSSage .........ccceeevveeiniiieenne e
Entering the Block Number............cccccoin
Entering the Parameter Number
BLOCK TIMING .....oooiiiiiieiieeiee e

CALIBRATE MENU ... e

When is Calibration Required? ...................
Analog Inputs Calibration Status Display .............
Analog Input Calibration Procedure......................
Analog Output Calibration Procedure

PARITY ..o,
RTU/IASCIH .o e
+/- DATA
TIME OUT ...,
TEST CABLE ...t
SUPPORTED MODBUS FUNCTIONS.................



Section 5
Configuring Blockware

Blockware BasiCS...........ueeiriiieriiiieeiiieeesiiee e 1 Configuring Blockware Control LOgiC ...........cccccuvee... 7
2] o 1 Modifying a “Boiler Master” Blockware Configuration8
Library of FUNCLIONS.........ccoovrerircinieent s 1 Definethe requirements.........ccocovvenenceneen s 8
Any-Function-Any-BlocK...........ccccevinncinienenn 2 Check the /O count .........cccceviveeeenincienes 8
Reusable FUNCLIONS........c.covininieeeee 2 Break the configuration down into manageable
SOFtWIFING. ..t 2 SECHIONS ..ottt 8

PCC-lll Terminology / GlosSsary .........ccccveeveecveenen. 5 Sketch each Section........coceveecececciecce e 9
BIOCK ...cveeeetteee e 5 Change the Function Type of a Block............. 10
Blockware Configuration ...........c.ccocceeveevnienene. 5 “Softwire” the Block INpUts.........cccccvvvrennnne 10
Function Type Or Function Code Number ....... 5 Configure the front panel displays and alarms 12
INPUL e 5 Test the configuration ...........cccocveveencniinnen. 13
Parameter ..........cccovvieiiiieee e 6 Place the controller into operation.................. 13
7Y 3 o o PR 6 Add Pressure Compensated Steam Flow Blockware
DISCIELE ....cviieeeecteeete ettt sttt ere e B e s 13
ROM ..ot 6 Add Purge and Light-off Positioning Blockware.....15
RAM .ot 6 Add Day/Night Pressure Setpoint Blockware......... 16
EEPROM .....ooiiiiiiiciie et 6 Revised Overall Boiler Master Blockware ............. 16

RetentivVe MEemOry .........cocovereeneene e 6



Section 6
Blockware Functions — Technical Reference

Table of Contents, Listed in Function Name Order 2

FO
F1
F2
F5
F11

F20

F22
F31
F32
F33
F34
F35
F36
F38

F41
F42

F43

F45
F51
F52
F53
F54
F55

F56

F58
F59
F60
F71

F81
F83
F84

[AO] Analog Constant, 0.00% 4
[A100] Analog Constant, 100.00% 4
[AIN] Analog Input 4
[RAIN] (RS485) Remote Analog Input 5

[DUAL] Dual Range Flow Transmitter

Selector-Scaler 6
[OPLR] Optical Path Length Ratio
Correlation for Opacity Monitors 7
[BEFF] Boiler Efficiency 7
[HSEL] High Select 9
[LSEL] Low Select 9
[MSEL] Median Selector 9
[ASW] Analog Switch 10
[H/LLIM] High / Low Signal Limiter 10
[RLIM] Rate Limiter 11
[FPT/H] Front Panel Adjustable Track /
Hold 11
[F(T)] Function of Time Generator 13
[F(X)] Function of X Generator with Learn
Mode 15
[L/L] Lead - Lag with Gain ( Dynamic
Compensation ) 18
[SCALE] Signal Scaling 19
[AB/C] (A*B)/C Multiply - Divide 20
[WSUM] Weighted Sum 21
[INV] Invert 21
[CON] Analog Constant 22
[FPCON] Front Panel Adjustable Constant
22
[DEV] Deviation Calculation (for Bargraph
Displays) 22
[COUNT] Pulse Counter 23
[SQRT] Square Root 24
[ABS] Absolute Value 24
[PID] PID Control ( with GAP and
ADAPTIVE gain) 24
[AOUT] Analog (4-20 mA) Output 28
[TOUT] Triac Output 28

[TCODE] TOUT Fault Code 34

F90
Fo1
F92
F93
F95
F96
Fo7
Fo8
F99
F100
F101
F102
F103
F104
F107
F110
F111
F112
F116

F117
F118

F119

F120

F121

F122
F123

F124

F125
F126

F127

[DO] Discrete 0 Constant 34
[D1] Discrete 1 Constant 34
[DIN] Discrete Input 35
[DCON] Discrete Constant 35
[S/M] Service Manual Status 35
[PANEL] Front Panel Display 36
[RDIN] (RS485) Remote Discrete Input 41
[PB] Pushbutton 42
[LED] LED 43
[TTRIP] TOUT Fault Status 43
[HIALM] High Alarm 44
[LOALM] Low Alarm 45
[DEVALM] Deviation Alarm 46
[RATE] Rate of Change Alarm 47
[LOGIC] User Defined Logic 48
[XOR] Exclusive OR Logic 49
[NOT] NOT Logic 49
[F/F] Flip Flop Logic 50
[TOT] Totalizer (Integrator with Pulse
QOutput) 50
[DSW] Discrete Switch 51
[DAETDR] Delay After Energize Time Delay
Relay (On Delay) 52
[DADTDR] Delay After De-energize Time
Delay Relay (Off Delay) 52
[INTTDR] Interval Time Delay Relay (Non-
Retriggerable One Shot) 53
[DAE/DAD] Delay After Energize / Delay
After De-energize Timer 53

[REPTDR] Repeat Time Delay Relay 54
[COMM] RS485 Communications Link

Control 55
[PLINK] Block Parameter Links for

Communications 55
[ROUT] Relay Output 57
[DOUT] Discrete Output (Open Collector -

Sinking ) 58

[NOP] No Operation Dummy Function 58



INTRODUCTION

The PCC-lll represents the next generation of digital controllers in that it maintains all of the
advantages of single or multiple loop controllers while addressing many of the features of PLCs and
DCS /0 modules.

The substantially shorter mounting depth (will fit in 8” deep panels); NEMA 13 splashproof front panel;
standard RS-485 communications facility (“Modbus” protocol); and RS-232/laptop as well as front
panel configuration capabilities are certainly readily apparent differences between itself, its
predecessor the PCC-Il and its competitors. In addition we have retained and in fact enhanced many
of the features that customers have come to appreciate about our digital controllers ... “Service
Manual”; “Learn” function; “Boiler Efficiency” function; “OPLR” Stack Exit Correlation for Opacity
Monitors function (new); Oxygen Sensor Temperature Controller and O2 signal conversion option card
(new) ....

But It is the flexibility of the PCC-IIl, not simply as measured by its ability to function without its front
panel, but more importantly its 1/O expansion capabilities and the significant number of choices
available for expansion that render the PCC-Ill an unparalleled choice for any control application.
Consider that each PCC-IlIl CPU board has two expansion board slots each of which is able to harbor
any of the available option cards (Note: a third spot is available but is dedicated for use with only one
type of option card). Consider further that there are option cards which can...

Control the temperature of Oxygen Sensors and convert their millivolt outputs to signals useful for
control and/or monitoring applications

Accept as inputs or output analog signals in per option card combinations ranging from 5Al to
3AIl/2A0 to 4A0 to 2 “Isolated” Al...

Accept as inputs or output discrete signals in per option card combinations ranging from 8DI to
4DI/2RO to 4RO ...

As noted the ability to install the PCC-IIl CPU board alone (i.e. less front panel) ...DCS-IIl... with
or without any of the combination boards mentioned above further enhancing Data Acquisition and
control capabilities.

So as you read this manual, be sure that you are clear about the vast capabilities of the PCC-III. It is
simply not just another digital controller.
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Product Description

This section overviews the PCC-IIl features which address the requirements of both Data Acquisition and control

applications. The PCC-Ill is designed to address the needs of most process control applications and that
design has been further optimized to meet the exacting needs of combustion control systems.

Features
Multiple Loops

Service Manual

Redundant Memories

Optically Isolated Data Highway

Engineering Units Display Flexibility

Local Blockware Configuration

Ten point (“first in-first out”) Alarming

“Learn” Function

Industry standard communications

Optional 1/0 Cards

Self-supporting CPU Board

PCC Il Instruction Manual (rev. 2.3)

Benefits

Allows cost effective control of more than one
process loop in a single controller.

Allows “Manual” control in the event of
memory, CPU, or digital circuitry failure.

Allows for “self recovery” in the event of a
primary memory error.

Safe/reliable communication that prevents a
single controller failure from disrupting an
entire network. Redundant RS-485
communications are available as an option.

Allows the operator to view up to 10 process
variables each with process (tag) descriptions.

Allows front panel Blockware configuration
without the need for a special configurator or
laptop computer. Note: a standard RS-232 port
allows laptop configuration as an alternative.

Allows the operator to view the order of alarms
and acknowledge each separately.

Allows for easy entry of complex function
curves without prerequisite data collection.

Allows the controller to be used in any system
and/or with others hardware/software which
communicate via “Modbus” protocol.

Allows significant Discrete and Analog 1/O
expansion capabilities within a single
controller.

The controller’s CPU board is fully functional
without the front panel, allowing for further 1/O
expansion alternatives.
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Distributed Control System Concepts

The PCC-III represents the third generation of process controllers from Preferred Instruments. This controller is
designed to provide a true distributed approach to control applications. The PCC-Ill provides automation
features that are self sufficient and will operate independently of the remainder of the control system. The PCC-
11l can be configured as a data collection I/O module (DCS-III) for a data acquisition system, as a multi-loop
controller or as a traditional single loop controller. In all cases the PCC-III will communicate on a network with a
central operator’s station using the industry standard “Modbus” protocol.

Because the PCC-lll is self sufficient, control will be maintained even if for any reason, the operator’s station(s)
or network are completely disabled. Further, even if the internal microprocessor or digital electronics of the
PCC-IlI fail, a “hard manual” option card will allow the process to be manually operated. Lastly, much like a
DCS or PLC I/O card, a complete PCC-Ill or DCS-III failure affects a relatively small percentage of the overall
system’s I/O. Considering all the above, the need for redundant power supplies, microprocessor cards, or I/O
cards is all but eliminated.

The backbone of the system is the network. The network used between controllers is based upon the industry
standard “Modbus” protocol, using the controller’s integral RS-485 communications facility. This network
communications is optically isolated and can be made redundant (optional).

Analog and PLC Control Functions

The PCC-lIl includes all the control functions needed for your application. The controller includes not only
traditional analog functions but also many discrete (logical) and timing functions. The controller can handle
many tasks that would normally require the use of a PLC and the use of option cards permits expansion of
those discrete /O capabilities (up to 13 DI and 10 RO/DO). Discrete functions can also be readily integrated
with analog functions which has been traditionally difficult to accomplish with a PLC due to its purely logical
basis. The combination of integral analog, discrete and timing functions renders the PCC-IIl a very powerful
control solution.

Configuration Concepts

In most applications the PCC-Ill is shipped with a factory configuration, but it is designed to permit easy
modification or development of control strategies in the field. The PCC-IIl can be completely configured using
front panel keys and the digital and alphanumeric displays. The configuration is managed using easy to follow
menus that are controlled by keys on the front panel (Note: these keys are normally locked out with switches
that are located behind the front panel to prevent unauthorized use). The keys allow for field modification or
development of configurations without the use of any other devices such as special configurators or laptop
computers that may not be readily available. An RS-232 port is however available to allow the use of a PC
computer as a configuration tool. The PC also permits the downloading and retrieval of stored configurations
and full documentation of same.

Com-Link Data Highway Concepts

The PCC-lIl can be networked together over an industry standard “Modbus” network. “Modbus” is an open
architecture format to allow flexibility for future system expansion and/or modification. This network is optically
isolated and makes use of a single pair of wires. The network allows controllers to be located up to 4000 feet
part and up to 31 controllers (plus the “Master”) can be coincidentally networked. The use of “Modbus” as a
communications protocol allows the PCC-IIl to be integrated with other’'s equipment and on networks supplied
by ourselves or others. The “Modbus” communications facility is the industry standard RS-485.
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Blockware Concepts

The PCC-IlIl makes use of “Blockware” which we believe makes control strategy configuration easier. In
Section 5, we will discuss “Blockware” and configuration in greater detail but the basic elements that make up
“Blockware” are as follows:

Blocks

The PCC Il memory has 160 Blocks. Each Block is a container that a Blockware Function is put into. Think of a
Block as a “cell” in an Excel or Lotus 1-2-3 spreadsheet, you put a formula or a function into a cell, and the
formula uses the values from other cells as “Inputs” for the formulas. Another analogy would be physical relay
sockets that have signal processing modules plugged into each socket (ie, Block). The controller includes
sufficient memory to handle 160 Blocks.

Library of Functions

The PCC-lIl has an extensive library of Functions to handle any type of control task. These Functions are
identified and described in detail in Section 6 of this manual. The library includes Functions for the conversion of
Inputs to engineering values, mathematical operations, logical operations, timing operations, the traditional PID
algorithm as well as other types of special PID Functions. Additional special Functions such as “Learn”, “Boiler
Efficiency”, etc. are also included and are described in depth in Section 6.

Any-Function-Any-Block

Each Block is assigned a “Function type” during configuration. Any “Function type” can be used in any Block
number. The “Block number” only determines the order in which the Blocks are calculated. In the example below
at left, Block number 22 is not being used, so it has the default NOP, or “No OPeration” Function in it. At Right ,
Block 22 was changed from a NOP to a HIALM (high alarm) Function type.

Reusable Functions

Almost all PCC Il “Function types” can be used as many times as required, within the 160 Block limit. There
are some Functions that are directly linked to the hardware that can only be used as many times as there is
mating hardware. For example, only one PANEL Function (Front Panel Display Interface) can be used because
there is only one Front Panel. While those related to PID Functions, curve fitting Functions, etc. can be used as
many times as is deemed necessary for the application.

Softwiring

Most Function Types, like HIALM, need information from other sources (ie, Blocks) in order to calculate a result.
Softwiring is the term used to describe how the Blocks are interconnected within the software. Softwiring allows
the Input of a Block to monitor the Output of any other Block. At right below, the PV (Process Variable) Input of
Block 22 (HIALM) is monitoring the Output of Block 20 ( AIN), via a Softwiring connection.

AIN AIN

NOT HIALM
20 20

NOP

PV
22 22

Y v
PID PID
25 25
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Special Option Card and Special "Function Block” Capabilities
The following are applications features of the PCC-IIl which extend its capabilities considerably:

Multiple F(x)

The F(X) “function type” allows for “characterizing” or “curve fitting” of a relationship when that relationship is
non-linear. In combustion control applications, as an example, it is desirable to have the “fuel input” to a burner
follow a linear relation with “firing rate demand”. Even with a properly selected valve trim, the relationship will
not be perfectly linear. But with the application of an F(X) block this objective can be realized. The PCC-Ill has
the capacity to use as many F(x) functions as are required by the application. In some complex combustion
applications a single controller may use up to 6 to 8 F(x) functions.

Learn Mode

The “Learn Mode” allows for easy commissioning of applications involving single or multiple non-linear
functions. This capability is best described with an example... in combustion control applications, as the firing
rate is increased, the best combustion air damper position will likely not be a linear function. An F(X) block can
be used to effectively linearize the “combustion air flow vs. firing rate” relationship. F(X) blocks will likely be
required for the “fuel valve degree of opening” demand signal and the “Oxygen Setpoint” as well (if O2 Trim is
provided)... The clear benefit of the "Learn Mode” is that at each of the 10 available F(X) Block data points, after
optimum conditions are set by the technician, he/she simply presses the “Learn” button for the PCC-Ill to
remember (“Learn”) the current firing rate vs. valve and damper positions and “Oxygen Setpoint” relationships
simultaneously. The technician then proceeds in a similar fashion up to full firing rate, repeating this procedure
at each point. This results in a considerable savings in commissioning time, as well as an optimally
“characterized” process.

Boiler Efficiency

The Boiler Efficiency function allows the controller to calculate, in real time, the boiler’s efficiency and display
that result on the controller’s front panel (and/or a recorder or a Data Acquisition terminal). Boiler Efficiency is
calculated using the ASME “by losses” method. This function requires inputs of flue gas temperature,
combustion (ambient) air temperature, percent oxygen in the flue gas, and percent firing rate (for Radiation Loss
determination) to evaluate the efficiency. This function is not only useful for establishing “on-line” fired
equipment efficiency, but as a result allows determination of changes in that efficiency and therefore the
potential for maintenance.

Service Manual (option card)

The optional “Service Manual” feature allows the operator to manually adjust the controller’'s output in the event
of a failure of the controller's microprocessor, power supply, memory or any digital circuitry. In the event of such
a failure, the output will remain at its “last position” until such time as the operator changes that position.

Triac Output for Electric Actuators (option cards)

Many systems utilize electric actuators where a bi-directional “on-off” voltage signal is used to drive the actuator
open or closed. The PCC-IIl has the optional interface electronics to accomplish this control action.
Additionally the Triac Output option card(s) include “position feedback” input provisions for optimizing control of
actuator position.

Steam Flow Pressure Compensation

Accurate steam flow measurements are very important to the control and monitoring of process systems. Even
though most control systems are designed to assure a constant pressure, variations and/or upsets can occur,
which if unaccounted for, can render records erroneous and produce unacceptable instabilities in all control
loops upon which this measurement depends.

Gas Flow Pressure/Temperature Compensation

Most gas flow measurements require some level of pressure and/or temperature compensation. This becomes
of particular importance when the flow measurement is a significant process control variable as it is in a “fully
metered” combustion control strategy.

High Temperature Hot Water (HTHW) BTU/Hr Computation

An important characteristic of any High Temperature Hot Water Generator is the quantity of BTU'’s produced per
interval of time. With inputs of the generator’s inlet and outlet water temperatures and the water’s flow rate this
value can be easily calculated. The resultant figure is typically compared to that from the aforementioned
“Boiler Efficiency” calculation to determine if possible problems have arisen.
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Drum Level Pressure Vs. Density Compensation

In applications where there are large swings in steam demand, the steam generator’s drum level can be
subjected to significant “shrink” and “swell”. Density compensation is an important tool in assuring optimum
drum level control despite these conditions.

Oxygen Sensor Control/Signal Conversion (option card)

Zirconium oxide “in situ” oxygen analyzers include a basic electronics package that maintains sensor
temperatures at exacting levels and as well converts the millivolt output of the sensor into a linear “O2 vs.
milliamp” function (4-20 madc). When equipped with the appropriate option card, the PCC-IlI performs the
same function as the manufacture’s electronics package, while coincidentally allowing for the automatic
integration of that variable into any planned control or monitoring strategy.

Relay Output Channels

The PCC-IIl can be equipped with up to 6 Relay Outputs. The Relay contacts are rated for up to 8A inductive
loads and include integral surge suppressors for extended contact life. These outputs can be directly wired into
most burner limit circuits without external “helper” relays.

“OPLR” Stack Exit Correlation for EPA Opacity Monitors

EPA certified stack Opacity monitors are required to display the Opacity as would be viewed at the Stack Exit.
However, the Opacity Transmissometer (ie, the sensor) is never mounted at that location. The PCC-lll includes
a “function type” that will calculate the complex EPA mathematical equation to convert (ie correlate) the Opacity
measured at the sensor’s actual location to that at the Stack Exit.

Flow Totalization

The PCC lll is equipped with a Pulse Counter “function type” to permit output and subsequent totalization of flow
rates on digital displays. This can eliminate the need for local counters on flow meters in those instances when
they already transmit an analog flow signal to the PCC-III.
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PCC lll Loop Controller Model Number

PCCIll - a b ¢ O

Option Card Slot Number 1
0 | none
A | AIN 5ch. 4-20mA/0-5Vdc
B | IAIN 3ch. Isolated 4-20 mA/0-5 Vdc
F | AIN 3ch. 4-20mA/0-5Vdc

AOUT 2ch. 4-20 mA Combination Board
G | TOUT 2 pair Triac Outputs, 2A 24-120 Vac

AIN 2ch. Pot/0-5Vdc/4-20 mA Combination Board
J | DIN 4ch. 120 Vac, Optically-Isolated

ROUT 2 ch. Relay Contact, 8 A Inductive Combination Board
Z | ZrO2 Oxygen Analyzer Amplifier and Temperature Controller
R | Redundant RS-485 Communications, Optically isolated (Slot 1

only)
Option Card Slot Number 2

[ | Select card type from the “Slot 1” list above
Option Card Slot Number 3
0 | none
S | TOUT 1 pair Triac Outputs, 2A, 24-120 Vac
Option Board Input / Output Expansion Examples:
PCC Il Model Number | 4-20 mA 8A 2A 200 mA
0-5 Vvdc 4-20 mA 120 Vac (relay) (triac pairs) (sinking) Total
AIN AOUT DIN ROUT TOUT DOUT 110

PCC-ll- 0 0 0 O 5 2 5 2 0 4 18
PCC-ll- AAO0 O 15 2 5 2 0 4 28
PCC-ll- F F 0 O 11 6 5 2 0 4 28
PCC-lI- J J 0 O 5 2 13 6 0 4 30
PCC-l- GG SO 9 2 5 2 5 4 27
PCC-ll- F G SO 10 4 5 2 3 4 28
PCC-l- AJ 0 O 10 2 9 4 0 4 29

Note: The examples given in no way reflect the number of possible option card possibilities. The PCC-IIl has a

total of three (3) option card slots, of which one is designated for use by the “S” card only. The remaining two

slots can house any of the remaining option cards in any desired combination. Please referSection 5to
establish the total 24 VDC power supply requirements, as some combinations may require installation of an
auxiliary power supply
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Preferred Instruments

PCC Il Controller
Spare Parts List

Part Number Description Recommende
d spares per
10 PCC III's
PCC-111-0000 | Complete PCC Il controller, with case & mounting brackets 0.5
92227 | Main power fuse, 0.3A slo-blo 2.0
92233 | Ribbon cable assy., door to CPU board 1.0
Available Spare Parts:
190315 | CPU board
99595 Backup Memory Module, 8kx8 EEPROM
92204 8 pt. field wiring connector
92223 14 pt. field wiring connector
92076 Slide-on jumper (250 ohm & R/W)
2759-006A- CPU to case retainer screw, 6-32 x 1/2
08C
190349 | Front Panel,complete, includes: Bezel, keyboard, display
board, cable, Edit keys door
90137 Front Panel screw with integral O-ring
90140 Front Door gasket
190358 Front Panel with Keybord, less display circuit board
190316 Front Panel display circuit board only
2759-006A- Front Panel display circuit board mounting screws,
03z 6-32 x 3/16
90136 Blank engravable nameplate for Front Panel
190348 | Case for panel mounting with rear cover (190347 panel
mounting brackets not included)
90134 Case to panel gasket
190347 Panel Mounting Bracket Kit (2 brackets/kit)
190319 | 1 pair Triac output option board (slot 3 only)
92245 5 pt. field wiring connector
92247 fuse, 3 A, fast acting
190361 | 5 ch. 4-20 mA / 0-5 Vdc AIN option board
92243 12 pt. field wiring connector
190362 | 3 ch. 4-20 mA / 0-5 Vdc isolated AIN option board
92251 6 pt. field wiring connector
190366 | 3 ch. 4-20 mA / 0-5 Vdc AIN, 2 ch. 4-20 mA AOUT
combination option board
92243 12 pt. field wiring connector
190367 | 2 ch. 0-5 Vdc / pot AIN, 2 pair 3A 24-120 Vac TOUT (Triac)
combination option board
92243 12 pt. field wiring connector
190370 | 4 ch. 120 Vac opto-isolated DIN, 2 ch. 8 A ROUT (Relay)
combination option board
92243 12 pt. field wiring connector
190355 | PC3_Edit/_Draw RS232 download cable with DB9 adapter
25250-0B25- 250.0 Ohm Precision Resistor
3/AMF

PCC Il Instruction Manual (rev. 2.3)

Page 1-8 Section 1

Product Overview




PCC-lll Specifications

Mechanical:
Case Size:
Enclosure Type:
Front Panel Size:
Panel Cutout:
Weight:

Environmental:
Operating Temp:
Storage Temp:
Humidity Limits:
Front Panel:

Performance:

Accuracy:

Resolution:

Execution Cycle:
Non-Volitale Memory Life:

Operator Control Panel:
Displays:
Alphanumeric:
Numeric:
Bargraph:
Left/Right:
Output:
Pushbuttons:
Faceplate:
Alarm Annunciator:
Status Indicators:
User Defined Pushbuttons:

Electrical:
Input Power Requirements:
Power Supplies:

Height: 7.38”; Width: 3.00"; Depth: 7.75"
Flush panel mounted

8.00"H X 3.75" W

7.50" H X 3.13" W (+/-.062)

6 Ibs. (excluding option boards)

3210 122°F (0 to 50C)

-20 to 150°F (-28 to 65 T)
15 to 95% (non-condensing)
NEMA 13, IP65

0.025% Analog Inputs and Outputs, 70 F
16 bit input / 16 bit output

Ten per second

10.8-30 yrs, Blockware dependent

8 character LED (0.2")
4.5 digit LED (0.43")

51 segments LED (5.1")

20 segment LED (2.17)
Membrane, tactile feedback
Mylar, splashproof

10 Point, First out

6 LED, Configurable

4, Configurable

120 Vac (+/- 15%), 22 VA
24 Vdc @ 215 mA and 5 Vdc @ 50 mA

Input/Output (Standard — no option cards):

Analog Inputs:  Quantity: 5
Type: 4-20 maDC,; 0-5 VDC
Analog Outputs: Quantity: 2
Type: 4-20 maDC, 800 ohm load
Discrete Inputs: Quantity: 5
Type: 120 VAC opto-isolated
Discrete Outputs: Quantity: 6
Type: (2) SPDT relay contact, 8A, 120V; ¥2 HP @ 120 VAC

(4) Open Collector (sinking), 24 VDC, 200mA

1/0 Expansion: See Table Below

Communications

Network: Protocol: Modbus (ASCII or RTU mode)
Speed: 1200-38,400 baud
Type: RS-485, optically isolated
Configuration: Speed: 1200-38,400 baud

Type: RS-232 with telephone modular handset connector

Specifications subject to change without notice.
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RS232 Blockware Download Cable

The PCC-lIl is capable of uploading and downloading Blockware Configurations and other diagnostic information
via the RS-232 port on the CPU board. The signals are standard RS232 levels and can be directly connected to a
standard Personal Computer Serial Port. The RS232 Port DC Common pin is connected to the PCC Ill Power
and Signal Commons.

The connector on the CPU board is a standard 4 pin telephone handset modular jack. The wiring to connect a
PCC Il to a Personal Computer is shown below.

A pre-fabricated Download Cable with 4 pin modular to 9 pin DB-9 RS232 connector adapter is available as
Preferred part number 190355. Assembly 190355 is also included with each PC3_Edit and PC3_Draw software
package.

+5
Download % 1 1
sense bit
—» ITx—=< 2 e Tx -
- in 3 20— Rx —»
J7 4 4 5 47
| | | | | | |
PCCIII Standard Telephone Handset PCC I Personal
RS232 coiled cord with modular Download Computer
Download connectors Adapter 9 pin male
Connector (p/n 190355)  serial port
connector
14
Front View
Download Connector
Pin-out
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Field Installation of Option Boards

WARNING
The PCC-IIl is commonly used to control potentially dangerous Combustion and Chemical Processes. VERIFY
THAT THE PROCESS BEING CONTROLLED HAS BEEN SAFELY SECURED, ISOLATED, OR BYPASSED (AS
REQUIRED BY THE SITE CONDITIONS) BEFORE REMOVING POWER FROM THE PCC-Ill CONTROLLER.
FAILURE TO DO SO CAN RESULT IN EQUIPMENT DAMAGE, INJURY, OR DEATH.

WARNING
It is very common to have multiple sources of power among the wires connected to a PCC-IIl. VERIFY THAT ALL
SOURCES OF POWER HAVE BEEN DISCONNECTED BEFORE WORKING ON WIRING. FAILURE TO DO SO
CAN RESULT IN INJURY OR DEATH.

The quantity of PCC Il Input and Output channels can be expanded by adding up to three plug-in Option Boards.

These Option Boards can be field installed by competent Instrument Technicians. Refer to the procedure below,
the Drawing below, and the CPU Board Layout drawing on page 2-7.

If the PCC-Ill is controlling a process, it must be safely taken out of the control loop before attempting to
install any option cards.

Remove all power to the instrument. Multiple Power Sources may be present.

Remove the Front Panel From the PCC III:
Remove the screw on the top of the Front Panel.
Grasp the top corners of the Front Panel and move it forward, away from the case, about %2".
Move the Front Panel Upwards and away from the case about %2".
The Front Panel should now be free.
Depress the two retainer clips on each side of the ribbon cable connector on the CPU Board, and
remove the Ribbon Cable Connector.

Remove the rear cover from the PCC IlI.

Note where each field wiring Terminal Strip Connector is plugged-in.

Unplug the field wiring Terminal Strip Connectors at the rear of the circuit boards.

Unscrew the “Board-to-Case” Retainer Screw (see CPU Layout, pg. 2-7). It is located in the lower rear area
of the CPU Board, next to the JP2 250 ohm jumper header .

Prepare a static free work area and protect all circuit boards from a static discharge.

Slide the main PCB out of the PCC Ill and place on a static protected mat.

Install the option cards as shown below. Note that the Connector for Option Slot 2 will have pins that
purposely do not plug into the Option Board, plug-in as shown. Option Slots 1 and 3 do not have any “extra”
pins.

Reassemble the instrument in reverse order.

Calibration may be required, see Section 4, “CALIBRATE Menu”.

Wire the new Option Board(s).

Re-assemble in the reverse order.

4 [ Ootion Board | [_CPU Board |
N/ .
mlll A 1 P -
& &

Installation of Option Boards onto CPU Board
(Side View)
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Installing Front Panel Legends

Power —down the PCC-IlI Controller.
WARNING: un-plugging or plugging in the front panel ribbon cable with power on can damage the
controller or cause it to re-boot and possibly upset the controller process in a Dangerous manner.
Remove the front door of the PCC-II, and un-plug the ribbon cable from the door to the CPU.
Lay the door face down on a table to view the back of the front door.
Un-plug the clear plastic ribbon cable from the keypad to the display board.
Remove the three screws that secure the display board, and remove the display board.
The Legend insert slides into the keyboard pocket that is located just to the left of the short red bargraph window.
Re-assemble the Front door, and plug-in all cables.
Apply Power to the PCC-III.

Note: Legends are typically made by creating a MS Word or MS Excel document, and then printing the legend on
an 8 %2 x 11 piece clear plastic. The legend is then cut down to the 2.1” H x 1.75” W pocket size. Contact
Preferred Instruments Service department for a free MS Excel file that is a pre-formatted template for PCC-IlI
Legend Inserts.
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