PRODUCTI ON E340 COVMUNI CATI ON LOG CAL MEMORY VAP

Revised July 3, 1995
Revi sed July 15,1997
Revi sed May 23,2000

ALLEN- BRADLEY PROTOCOL

PLC WORD DATA

ADDRESS ADDRESS  LENGTH
COVIVAND CMD LOWH GH (octal) ( BYTES)
UNPROTECTED BLOCK READ: OlH (see pages 5, 9 - 18) format p. 7
Time p.12, appendix A p. 12 O00H, O3H 600 6
Day of week p. 12 02H, O3H 601 2
Device type and revision # p.13 04H, O3H 602 4
Sensor and digital inputs p. 14 06H, O3H 603 16
Anal og and rel ay outputs p. 15 08H, O3H 604 12
| nput used/unused st at us p. 16 OAH, O3H 605 12
Modul at or Feedback OCH, O3H 606 10
Excepti on Paraneters p. 21 OEH, O3H 607 26
Gas Pressure SetPoints p.17 10H, O3H 610 10
Ol Pressure SetPoints p. 17 12H, 03H 611 10
St eam Pressure Set Points p.18 14H, O3H 612 14
Wat er Tenperature SetPoints p.18 16H, O3H 613 14
O |1 Tenperature SetPoints p. 17 18H, 03H 614 10
Used Control SetPoints p. 19 1AH, 03H 615 10
Ther mal Shock Set Poi nts p. 20 1CH, O3H 616 12
Used Vari abl e p. 19 1EH, O3H 617 22
Burner Statistics p. 22 20H, O3H 620 6
Dat e p. 12 22H, O3H 621 4
Mod Max Position Setting p. 20 24H, O3H 622 2
Set Back Schedul e p. 23 26H, O3H 623 22
Dai |y Burner M nutes p. 22 28H, O3H 624 48
Lag Set Point Tabl e p. 22 2AH, O3H 625 14
Passwor d p. 13 2CH, O3H 626 2
Send Programmed on Schedul e p. 24 2EH, O3H 627 12
Send Gas Pressure Avg. p. 30H, O3H 630 16
Send G| Pressure Avg. p. 32H, O3H 631 16
Send Stm Pressure Avg. p. 34H, O3H 632 16
Send Pri Tenp. Avg. p. 36H, O03H 633 16
Send Aux Tenp. Avg. p. 38H, O3H 634 16
Send Sensor Val ues p. 3AH, O3H 635 12

wi th Command Rate

Send Last 10 Lockouts p. 3CH, O3H 636 22
Send Fl ag Regi sters p. 3EH, O3H 637 16
Send Sensor Val ues p. 40H, O3H 640 14

with Short Counters



ALLEN- BRADLEY PROTOCOL (conti nued)

PLC WORD DATA
ADDRESS ADDRESS  LENGTH

COVIVAND CMD LOWH GH (octal) ( BYTES)
UNPROTECTED BLOCK WRI TE: 0O8H (see pages 5, 19 - 34) format p. 7
Set the tine p.25 O00H, 03H 600 1
Set day of week p.25 02H, O3H 601 1
Lag steam set point p. 42 06H, O3H 603 2
Lag wat er set point 08H, O3H 604 2
Lag cut in, out, nbw OAH, O3H 605 3
Lag start del ay OCH, O3H 606 1
Lead - | ag del ay OEH, O3H 607 1
Thermal shock start point p.43 10H, O3H 610 2
Ther mal shock exit point 12H, 03H 611 2
Thermal tinmed override 14H, O3H 612 1
reserved for future use 10H, O3H 610 0
Set Gas Pressure unused/used p.26 1CH, O3H 616 1
Set G| Pressure unused/used 1EH, 03H 617 1
Set Steam Press unused/used 20H, O3H 620 1
Set Water Tenp unused/ used p. 27 22H, 03H 621 1
Set G| Tenp unused/ used 24H, O3H 622 1
Set Mbdul at or Feedback used 26H, O3H 623 1
Set Thermal Shock unused/ net hod 28H, O3H 624 1
Set Aux A2 used status p.28 2AH, O03H 625 1
Set Marginal Al arm used 2CH, O3H 626 1
Set LEAD/ LAG unused/ used 2EH, O3H 627 1
Set Set back unused/ used 30H, O3H 630 1
Set Program On used status p.29 32H, 03H 631 1
Set Lead Steam Set Poi nt 34H, O3H 632 2
Set Lead Water Set Point 36H, O3H 633 2
Set Gas Pressure Limts 38H, O3H 634 8
Set Ol Pressure Limts p.30 3AH, O3H 635 8
Set Steam Pressure Limts 3CH, O3H 636 6
Set Water Tenp Limts 3EH, O3H 637 6
Set Gl tenmp Limts 40H, 03H 640 6
Set Lead Steam Cut in p.31 42H, 03H 641 4
Set Lead Water Cut in 44H, 03H 642 4
Set Date p.25 46H, 03H 643 1
Set Mbdul at or Maxi mum p.31 48H, 03H 644 1
Set Lag St eam Set poi nt p.32 4AH, O3H 645 1
Set Lag Water Set point 4CH, O3H 646 1
Set Set back Steam Set poi nt 4EH, O3H 647 1
Set Set back Water Set point 50H, O3H 650 1
Set Lag Cut in p. 33 52H, 03H 651 2
Set Setback Cut in 54H, O3H 652 2
Set Lag to Start Del ay 56H, O3H 653 1
Set Lead to Lag Del ay 58H, O3H 654 1



Set Set back Override Hrs 5AH, O03H 655 1
Set Sunday Set back p.34 5CH, O3H 656 1
ALLEN- BRADLEY PROTOCOL (conti nued)

PLC WORD DATA
ADDRESS ADDRESS  LENGTH
COVIVAND CMD LOWH GH (octal) ( BYTES)
UNPROTECTED BLOCK WRI TE: 0O8H (see pages 5, 19- 34) format p. 7
Set Monday Set back 5EH, O3H 657 1
Set Tuesday Set back 60H, 03H 660 1
Set Wednesday Set back 62H, 03H 661 1
Set Thur sday Set back 64H, 03H 662 1
Set Friday Setback p.35 66H, 03H 663 1
Set Saturday Setback 68H, 03H 664 1
Set End Setback Tine 6AH, O3H 665
Set Begin Setback Tine p.35 6CH, O3H 666 2
Set Password 6EH, O3H 667 1
Set Sunday Program on p.36 70H, O3H 670 2
Set Monday Program on 72H, O3H 671 1
Set Tuesday Program on 74H, O3H 672 1
Set Wednesday Program on 76H, O3H 673 1
Set Thur sday Program on p.37 78H, 03H 674 1
Set Friday Program on 7AH, O3H 675 1
Set Saturday Program on 7CH, O3H 676 1
Set Begin Programon Tine 7EH, O3H 677 2
Set End Program on Tine 80H, O3H 700 2
Cancel Password 82H, 03H 701 1
DI AGNOSTI C. 06H (see page 6, 35 - 36) format p.6
Di agnostic | oop p. 39 OOH
Di agnosti c read p. 40 O1H 13
D agnostic status p. 39 O3H 18
Di agnostic counter reset p.39 07H 0



MODBUS PROTOCOL MEMORY VAP

COMVAND FNC

PLC WORD

ADDRESS

LOWH GH

WORD READ: 03H

Time p.9, p. 36

Day of week

Device type and revision # p
Sensor and digital inputs p.
Anal og and rel ay outputs p. 15
| nput used/unused st at us p.
Modul at or Feedback

Excepti on Paraneters p.13
Gas Pressure SetPoints p. 14
Ol Pressure SetPoints p. 15

St eam Pressure Set Points p. 16
Wat er Tenperature SetPoints p. 17
Ol Tenperature SetPoints p.18
Used Control SetPoints p. 18
Ther mal Shock Set Poi nts p. 19
Used Vari abl e
Burner Statistics p. 20
Dat e
Mod Max Position Setting
Set Back Schedul e
Dai |y Burner M nutes
Lag Set Point Tabl e
Passwor d
Send Gas Pressure Avg.
Send Q| Pressure Avg
Send Stm Pressure Avg.
Send Pri Tenp. Avg.
Send Aux Tenp. Avg.
Send Sensor Val ues

wi th Command Rate
Send Last 10 Lockouts
Send Fl ag Regi sters
Send Sensor Val ues

with Short Counters
Di agnosti ¢ Read

TTT TODDVDUTD

DATA
ADDRESS

(see pages 7 -

00H, O3H
02H, O3H
04H, O3H
06H, O3H
08H, O3H
OAH, O3H
0CH, O3H
OEH, O3H
10H, O3H
12H, O3H
14H, O3H
16H, O3H
18H, O3H
1AH, O3H
1CH, O3H
1EH, O3H
20H, O3H
22H, O3H
24H, O3H
26H, O3H
28H, O3H
2AH, O3H
2CH, O3H
30H, O3H
32H, O3H
34H, O3H
36H, O3H
38H, O3H
3AH, O3H

3CH, O3H
3EH, O3H
40H, O3H

42H, O3H

600
601
602
603
604
605
606
607
610
611
612
613
614
615
616
617
620
621
622
623
624
625
626
630
631
632
633
634
635

636
637
640

641

LENGTH
( BYTES)



MODBUS PROTOCOL MEMORY MAP (conti nued)

COMVAND FNC

WORD WRI TE: 06H

Set the tine
Set day of week
reserved for future use

Set Gas Pressure unused/used
Set G| Pressure unused/used
Set Steam Press unused/used
Set Water Tenp unused/ used
Set G| Tenp unused/ used
Set Mbdul at or Feedback used
Set Thermal Shck unused/used
Set Aux A2 used status

Set Marginal Al arm unused/ used
Set LEAD/ LAG unused/ used

Set Set back unused/ used

Set Program On used status p. 27
Set Lead Steam Set Point p. 27
Set Lead Water SetPoint p.28
Set Modul at or Maxi num
Set Lag St eam Set poi nt
Set Lag Water Set point
Set Set back Steam Set poi nt
Set Set back Water Set point
Set Lag to Start Del ay
Set Lead to Lag Del ay

Set Setback Override Hrs
Set Sunday Set back

Set Monday Set back

Set Tuesday Set back

Set Wednesday Set back

Set Thur sday Set back

Set Friday Setback

Set Saturday Setback

Set End Setback Tine

Set Begin Setback Tine
Set Password

Set Sunday Program on

Set Monday Program on

Set Tuesday Program on
Set Wednesday Program on
Set Thur sday Program on
Set Friday Program on

Set Saturday Program on

p. 21

p. 32

p. 34

PLC WORD

ADDRESS

LOWH GH

(see pages 7,

00H, O3H
02H, O3H
10H, O3H
1CH, O3H
1EH, O3H
20H, O3H
62H, O3H
24H, O3H
26H, O3H
28H, O3H
2AH, O3H
2CH, O3H
2EH, O3H
30H, O3H
32H, O3H
34H, O3H
36H, O3H
48H, 03H
4AH, O3H
4CH, O3H
4EH, O3H

50H, O3H

56H, O3H
58H, 03H
5AH, 03H
5CH, O3H
5EH, O3H
60H, O3H
62H, O3H
64H, O3H
66H, O3H
68H, O3H
6AH, 03H
6CH, O3H
6EH, O3H
70H, O3H
72H, O3H
74H, O3H
76H, O3H
78H, O3H
7AH, O3H
7CH, O3H

17

DATA
ADDRESS

- 30)

600
601
610
616
617
620
621
622
623
624
625
626
627
630
631
632
633
644
645
646
647
650
653
654
655
656
657
660
661
662
663
664
665
666
667
670
671
672
673
674
675
676

LENGTH
( BYTES)
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MODBUS PROTOCOL MEMORY MAP (conti nued)

COMVAND FNC

WORD WRI TE: (continued) O06H

Set Begin Programon Tine
Set End Program on Tine

Set Exception Parns

Di sabl e Password Ti ner

Set Lag Cut In

Set Lag Cut CQut

Set Lag Modul ati ng Bandwi dt h
Set Steam Cut In

Set Steam Cut Qut

Set St eam Mdul ati ng Bandwi dt h

Set Steam Low Marginal Limt
Set Steam Hi gh Marginal Limt
Set Steam H gh AlarmLimt
Set Primary Cut In

Set Primary Cut Qut

Set Primary Mdul ating Bandwi dt h
Limt
Limt

Set Primary Low Mar gi nal
Set Primary Hi gh Marginal
Set Primary Hgh AlarmLimt
Set Gas Low AlarmLimt

Set Gas Low Marginal Limt
Set Gas High Marginal Limt
Set Gas High AlarmLimt

Set G| Low AlarmLimt
Set O | Low Marginal Limt
Set G| H gh Marginal Limt
Set Ol Hgh AlarmLimt

Set Aux Low AlarmLimt

Set Aux Low Marginal Limt
Set Aux Hi gh Marginal Limt
Set Aux High AlarmLimt

Set SetBack Cut In

Set Set Back Cut Qut

Set SetBack Mdul ati ng Range

D agnosti c counter reset

PLC WORD

ADDRESS

LOWH GH

(see pages 7,

7EH, O3H
80H, O3H
82H, O3H
84H, O3H
86H, O3H
88H, O3H
8AH, O3H
8CH, O3H
8EH, O3H
90H, O3H
92H, O3H
94H, O3H
96H, O3H
98H, 03H
9AH, O3H
9CH, O3H
9EH, O3H
AOH, 03H
A2H, O3H
A4H, O3H
A6H, 03H
A8H, 03H
AAH, O3H
ACH, O03H
AEH, 03H
BOH, 03H
B2H, 03H
B4H, 03H
B6H, 03H
B8H, 03H
BAH, 03H
BCH, 03H
BEH, O3H
COH, 03H

C2H, 03H
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DATA
ADDRESS

30)

677
700
702
701
703
704
705
706
707
710
711
712
713
714
715
716
717
720
721
722
723
724
725
726
727
730
731
732
733
734
735
736
737
740

741

LENGTH
( BYTES)

N NNDN



MODBUS PROTOCOL MEMORY MAP (conti nued)

PLC WORD DATA
ADDRESS ADDRESS  LENGTH
COVIVAND FNC LOWH GH ( BYTES)
BLOCK WRI TE: 10H (see pages 8, 31)
Set counter p. 27 34H, O3H 632
Set tiner p. 28 36H, O3H 633
Set PI Ds p.28 - 29 38H, O3H 634
Set Data Access Table p.33 52H, O3H 651
Wite Any Wrds 54H, O3H 652
Load program p. 31 70H, 01H



ALLEN BRADLEY MESSAGE STRUCTURE DESCRI PTI ON

UNPROTECTED BLOCK READ:

command f or mat :

DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | ADR | ADR | DAT | DLE | ETX | CRC | CRC
10H | 01H 10H | 02H 01 |00 Lo | Hi 10H | 03H | Lo | Hi
DAT = nunber of bytes to be read.
reply format:
DLE STX DST | SRC CNVD STS TNS | TNS DATA... DATA DLE | ETX CRC | Crc
10H 02H 41H X0 Lo/ hi 10H | O3H Lo Hi
STS = error status 00 ---> no error
10 ---> bad command (CVD) or function (FNC)
20 ---> bad address

30 --->invalid data
40 ---> bad size
UNPROTECTED BLOCK WRI TE:
command for mat :
DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | ADR | ADR | DAT DLE | ETX | CRC | CRC
10H | O1H 10H | 02H 08 |00 Lo |Hi Lo/hi | 10H | 03H | Lo H
data is checked for validity
reply format:
DLE STX DST SRC C\VD STS TNS | TNS | DLE | ETX CRC | CRC
10H 02H 48H X 0 10H | O3H Lo Hi
STS = error status 00 ---> no error
10 ---> bad command (CVD) or function (FNC)
20 ---> bad address
30 --->invalid data
40 ---> bad size




REPORT BY EXCEPTI ON FROM RTU

command f or mat :

DLE STX DST | SRC CMVD STS TNS | TNS DATA DLE | ETX CRC|Cc
10H 02H 28H 00 10H | O3H Lo Hi
data = nunber of bytes to be read.
REPLY BY MASTER TO RTU s REPORT BY EXCEPTI ON
DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | DLE | ETX | CRC | CRC
10H | O1H 10H | 02H 68H | 00 10H | 03H | Lo | Hi
DI AGNOSTI C LOOP
command format:
DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | FNC | DATA. . DLE | ETX | CRC | CRC
10H | 01H 10H | 02H 06 |00 00 10H | 03H | Lo | Hi
reply format:
DLE STX DST | SRC CMVD STS TNS | TNS | SAME DATA .. DLE | ETX CRC | CRC
10H 02H 46H X0 Lo/ hi 10H | O3H Lo Hi
X = error status O --->no error
1 ---> bad conmand (CMD) or function (FNC
2 ---> bad address
3 --->invalid data
DI AGNOSTI C READ:
comand format :
DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | FNC | DLE | ETX | CRC | CRC
10H | 01H 10H | 02H 06 |00 01 |10H |[03H |Lo |Hi
reply format: data is checked for validity
DLE STX DST | SRC CMVD STS TNS | TNS DATA .. DLE | ETX CRC | CRC
10H 02H 46H X0 Lo/ hi 10H | O3H Lo Hi
X = error status O --->no error
1 ---> bad command (CVD) or function (FNC
2 ---> bad address
3 --->1invalid data




DI AGNOSTI C COUNTERS RESET:

command f or mat :

DLE | SOH | STN | DLE | STX | DST | SRC | CMD | STS | TNS | TNS | FNC | DLE | ETX | CRC | CRC
10H | O1H 10H | 02H 06 00 07 10H | O3H | Lo Hi

reply format:

DLE STX DST | SRC | CMD STS TNS | TNS | DLE | ETX CRC | CRC

10H 02H 46H X0 10H | O3H Lo Hi
X = error status O --->no error
1 ---> bad command (CVD) or function (FNC
2 ---> bad address

10




MODBUS PROTOCOL MESSAGE STRUCTURE

WORD READ:

comand format : (as sent to the RTU)

DST FNC | ADR | ADR DAT DAT CRC CRC
3 Hi Lo-1 hi Lo Lo Hi

DAT = nunber of words to be read

normal response format: (as sent fromthe RTU)

DST FNC DBC DATA ... CRC CRC
3 H/lo Lo Hi

DBC = data byte count
WORD WRI TE:

command format: (as sent to the RTU)

DST FNC | ADR | ADR DAT DAT CRC CRC
6 Hi Lo-1 hi Lo Lo Hi

normal response: (echo of the command conming fromthe RTU)

DST FNC | ADR | ADR ADR DAT CRC CRC
6 hi LO 1 Hi Lo Lo Hi

11



BLOCK WRI TE:

Command f or mat : (as transmtted to the RTU)
DST FNC | ADR | ADR REGQ STERS DATA DATA | DATA ~ ~ CRC | CRC
10H Hi Lo-1 Hi/lo BYTES hi Lo ~ ~ Lo Hi

ADR | o from Menory Map - 1 is transmtted
# registers or quantity of words = integer ((nunber of bytes of data)/?2)
# hi registers =0, # lowregisters =1 — 60
note : The RTU cal culates the CRC on the basis of the byte
count, not the word count.

normal response format: (as sent fromthe RTU)

DST FNC | ADR | ADR REG STERS CRC | CRC
10H Hi Lo-1 H/lo Lo | Hi

EXCEPTI ON RESPONSE:

command f or mat :

DST FNC EXCEPT CRC | CRC
CODE Lo Hi
Exception code = 1 Function code is illegal
2 Address field is invalid
3 Data field is invalid

FNC = return the function code with bit 7 set to indicate
an exception nessage. (e.g. 83H, 86H, or 90H)

12




CA PROTOCOL MESSAGE STRUCTURE

Command structure for

reads & wites

OFH ADR FNC | DAT1 | DAT2 DAT3 | CRC | CRC
Hi LO
No Error Response structure for reads
FOH ADR FNC DAT1 DAT1 ~ | DATn | DATn | OOH| CRC | CRC
ns 1s ~ ns 1s HI LO
Error Response structure: NO RESPONSE
No Error Response structure for wites
FOH ADR FNC | DAT1 | DAT2 DAT3 | CRC | CRC
Hi LO

13




FORVAT OF VALUES

Pressure Sensors:

Each pressure sensor, regardl ess of range, outputs a value froml to 5
volts. This signal is then inputted to a 12 bit A/D converter so the span
of each sensor is O to 4095 bits. This span is available fromevery read
operation of a pressure sensor. |If a pressure sensor is less than 1 volt
then the A/D converter treats this as value of 0. Conversely if a pressure
sensor is greater than 5 volts then the A/D converter treats this as a

val ue of 4095.

The E340 firmvare scal es the sensor readi ng according the range sel ect ed.
That is if the gas pressure sensor selected is 0-16 in wc then the E340
treats this as 256 bits per in w. Al other sensors are scal ed according
to the follow ng tabl e:

Gas Pressure

Sensor Scal e O fset
0 -161n w 256 bits/in w 0
0 -321nw 128 bits/in we 0
0 — 160 in w 25.6 bits/in w 0
1 - 17 psi 256 bits/psi 1

QO |/ Steam Pressure

Sensor Scal e O fset
1 - 17 psi 256 bits/psi 1
1- 33 psi 128 bit s/ psi 1
10 — 170 psi 25.6 bits/psi 10
10 — 330 psi 12.8 bits/psi 10
50 — 850 psi 50

The pressure sensors are quite linear over their respective ranges.

The m ni num al | owabl e val ue that can be set for any pressure al arm point or
set point is 256. Any value less than this will return an error.

The maxi num al | owabl e val ue that be set for any pressure al arm point or set
point is 3840. Any value greater than this will return an error.

These val ues were selected to protect the E340 from shorted or open
sensors.

The range of values for steam pressure or prinmary tenperature cut out or
nodul ati ng bandwidth is 3 to 60. However, for steam pressure sensors in the
range of 1-17 psi of 1-33 psi this is interpreted as .3 to 6 psi. For
pressure sensor values in the range of 10-170 psi, 10-330 psi, or 50-850
psi this is interpreted as 3 to 60 psi. This nmeans the value witten to the

14



E340 is in the range of 3 to 60. It is the E340 that translates the val ue
into the appropriate bit val ue.

The al |l owabl e range of cut in value for steam pressure and primary
tenperature is 0 to 60. The value is interpreted the sane as above in
respect to sensor range.

For primary tenperature sensor the value is 3 to 60 Fif the value is
conversion is English and 3 to 60 Cif the conversion value is Centigrade.

| f values are witten that are out of order, that is the high water

marginal is less than the | ow water marginal, then the result will be an
al arm | ockout by the E340. This neans that the value will be accepted by
t he E340 but subsequent routines will force the alarm

Tenperature Sensors

The primary and auxiliary tenperature sensors at this tine have an
accept abl e operating range of 32F to 750F or OC to 400C. This translates to
respective bit values of 1024 to 3072. However the maxi num al | owabl e hi gh
tenperature limt is 3040.

Ther mal Shock

The thermal shock values are interpreted as steam pressure if Steam
Pressure is the control variable and Primary Tenperature is not selected as
St andby Water. Ot herw se the thermal shock values are interpreted as

t enperat ure val ues.

Lag Setpoints

The |l ag setpoints are always the same as the control variable regardless if
St andby Water is sel ected.

15



READ

THE TI MVE:

READ

PLC word address (octal) = 600
Logi cal address = 000H, 003H

returns 3 data words: wor d1l, word2, word3

SHOMW FOR DF1 PROTOCOL
FORVAT IS HI GH BYTE / LOW BYTE FOR MODBUS

word 1: | ow byte: hh = hours bit 6
bit 6

1 indicates pm
O indicates am

hi gh byte: nm = m nutes
hh and nm are BCD nunbers

word 2: | ow byte: HH = hours mlitary time 0 to 24
hi gh byte: 0

word 3: | ow byte: MM = m nutes
hi gh byte: 0

HH and MM are hexadeci mal nunbers

exanples for A-B protocol (low byte sent first

09H, O0OH, 09H, 0, 0, O --> 9:00 am
01H, 25H, O1H, 0, 19H, 0 --> 1:25 am
41H, 25H, ODH, 0, 19H, 0 --> 1:25 pm
51H, 30H, 17H, 0, 1EH, O --> 11: 30 pm

THE DAY OF THE WEEK:

READ

PLC word address (octal) = 601
Logi cal address = 002H, 003H

returns 1 data word: wor d1
word 1: | ow byte: dd is a nunber between 0 and 6
0 = SUNDAY .... 6 = SATURDAY
hi gh byte: 0
THE DATE:

PLC word address (octal) = 621
Logi cal address = 022H, 003H

returns 4 bytes: read real tinme date from E340 cl ock
dl day of the nonth (1 - 31 BCD)

dz2 month of the year (1 - 12 BCD)

d3 year of the century (0 - 99 BCD)

d4 paddi ng byte (OFFH)

16



READ THE DEVI CE TYPE AND REVI S| ON NUMBER

PLC word address (octal) = 602
Logi cal address = 004H, 003H

returns 2 data words: wor d1l, word2

word 1: | ow byte: device type
0 = HV100A (HVAC control)
1 = RTU5/ 1000
2 = E340
3 = RTU5/ 2000
4 =
5 = EPP

hi gh byt e: 0
word 2: | ow byte: mnor revision nunber in hexadeci nal

hi gh byte: mgjor revision nunber in hexadeci nal
exanple for A-B protocol (low byte is sent first):

001H, 0, 02H, 01H = the device is an RTU, version 1.2

READ PASSWORD: (unpubl i shed)

PLC word address (octal) = 626
Logi cal address = 2CH, 03H

Returns 2 bytes:

dl Level 1 password
dz2 Level 2 password

17



READ SENSOR VALUES AND SYSTEM STATUS

PLC word address (octal) = 603
Logi cal address = 006H, 003H

returns 16 byt es:

di - d2 GAS PRESSURE SENSOR

d3 - d4 O L PRESSURE SENSOR

d5 - dé STEAM PRESSURE SENSOR

d7 - d8 WATER TEMPERATURE SENSOR

d9 - dio AUXI LI ARY TEMPERATURE SENSOR

Each anal og i nput represents the count of the
analog to digital converter as a 12 bit binary
nunber. The high nibble of the high byte is not
used. The display of "UNDR RNG' on the keypad
di splay represents a count of 0. The display of
"OVR RNG' represents a maxi num count of OFFFH.

dil1l - di2 FI RI NG RATE PGCSI TI ON
di3 OPERATI NG MODE
0 = lead
1 =1lag
2 = set back
3 = forced setback
4 = standby
5 = programred off
di14 SETBACK OVERI DE STATUS
0 = inactive
1 = active
di5 FUEL SELECT STATUS
0 = none
1 = gas
2 = oi
3 = heavy oi
dl6 FLAVE SAFEGUARD VALVE STATUS
0 = cl osed
1 = open

18



READ ANALOG AND RELAY QUTPUTS:

PLC word address (octal) = 604
Logi cal address = 008H, 003H

returns 12 bytes

dl - d2 COVMAND RATE POSI TON
d3 - d4 AUX LI ARY ANALOG QUTPUT 2

Each anal og output represents a count between 0 to 4095
(12 bit binary nunber). O will output 4 mA and 4095 w ||
out put 20mA. The high nibble of the high byte is always O.
The |l ow ni bble of the low byte is ignored for an 8 bit

out put .
d5 SAFETY CI RCU T STATUS
0 = open
1 = cl osed
dé OPERATI NG CONTROL STATUS
0 = open
1 = cl osed
d7 E340 ALARM STATUS
0 = off
1 = on
>1 = margi nal
ds AUXI LI ARY RELAY
0 = on
1 = off
do paddi ng byte (OFFH)
dio RELAY MODE STATUS
bit O =relay 1 node bit (0 = latched 1 = pul sed)
bit 1. = " 2 " "
bit 2 = " 3 " "
bit 3= " 4 " "
di1 RELAY ACTI ON STATUS
bit O =relay 1 action bit (0 = normal 1 = reversed)
bit 1. = " 2 " "
bit 2 = " 3 " "
bit 3= " 4 " "
di2 RELAY DWELL TI ME
relay dwell tinme increnents (fromO to 235)
nunber of 5 mlli-second period added to the

100nms base tine
100 ms < dwell tinme < 1275 ns
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READ SENSCR | NPUT USED/ UNUSED STATUS

PLC word address (octal) = 605

Logi cal

address = 00AH, 003H

returns 12 bytes

di

d2

d3

d4

d5

d9
d10

GAS PRESSURE UNUSED/ USED STATUS

0 = unused
1 =0 - 16 in w
2=0 - 32inw
3=0- 160 in w
4 =1 - 17 psig
O L PRESSURE UNUSED/ USED STATUS
0 = unused
1 =10 - 170 psig
2 =10 - 330 psig

STEAM PﬁESURE UNUSED/ USED STATUS

unused
1 - 17 psig
- 33 psig

10 - 170 psig
10 - 330 psig
= 50 - 850 psig
WATER TEMPERATURE UNUSED/ USED STATUS
unused
used
st andby
st ack
out door
AUXI LI ARY TEMPERATURE UNUSED/ USED STATUS
unused
oi |l tenperature
st ack
MODULATOR FEEDBACK UNUSED/ USED STATUS
THERVAL SHOCK UNUSED/ USED STATUS
AUXI LI ARY ANALOG OUTPUT UNUSED/ USED STATUS
= unused
gas presure
oi |l pressure
st eam pressure
wat er tenperature
auxiliary tenperature
MARI NAL ALARM UNUSED/ USED STATUS
UNI TS OF CONVERSI ON
0 Engl i sh
1 Centi grade

[ I I I T
=

0
1
2
3
4
5

0
1
2
3
4

0
1
2

Oah_hWwWNERLO
I I T |
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di1 | NPUT OPTO COUPLER STATUS

bit 0 = reference coupl er
bit 1 = flame safeguard fuel valve
bit 2 = gas sel ect
bit 3 = oil select
bit 4 = heavy oil sel ect
dl2 paddi ng byte (OFFH)

READ SENSOR | NPUT ALARM SETPO NTS

GAS PRESSURE SETPO NTS:
PLC word address (octal) = 610
Logi cal address = 010H, 003H

returns 10 byt es:

di unused/ used st at us
d2 - d3 lowlinmt alarmval ue
d4 - d5 lowlimt narginal value

d6 - d7 hig
d8 - d9 hig

h limt marginal val ue
h limt alarmval ue
O L PRESSURE SETPO NTS:

PLC word address (octal) = 611
Logi cal address = 012H, 003H

returns 10 byt es:

di unused/ used st at us

d2 - d3 lowlimt alarmvalue

d4 - d5 lowlimt marginal val ue
d6 - d7 high limt marginal val ue
d8 - d9 high limt alarmval ue
d10 paddi ng byte (OFFH)

AUXI LI ARY TEMPERATURE SETPO NTS:
PLC word address (octal) = 614
Logi cal address = 018H, 003H

returns 10 byt es:

di unused/ used st at us

d2 - d3 lowlimt alarmvalue

d4 - d5 lowlimt marginal val ue
d6 - d7 high limt marginal val ue
d8 - d9 high limt alarmvalue
d10 paddi ng byte (OFFH)
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SEND CONTROL VARI ABLE SETPO NTS:

STEAM PRESSURE SETPO NTS:
PLC word address (octal) = 612
Logi cal address = 014H, 003H

returns 14 bytes: send informati on on used control variable
(steam pressure or water tenperature)

di unused/ used st at us

d2 - d3 steam pressure set point

d4 steam pressure cut in val ue

d5 st eam pressure cut out val ue

dé st eam pressure nodul ati ng range

d7 - d8 steampressure lowlimt alarm

d9 - dl10 steampressure low limt marginal val ue

dl11l - dl12 steam pressure hig
d13 - dl1l4 steam pressure hig

h limt marginal val ue
h limt alarmval ue
WATER TEMPERATURE SETPO NTS:

PLC word address (octal) = 613
Logi cal address = 016H, 003H

returns 14 bytes: send informati on on used control variable
(steam pressure or water tenperature)

dl wat er tenperature unused/ used status

d2 - d3 water tenperature set point

d4 wat er tenperature cut in val ue

d5 wat er tenperature cut out val ue

dé wat er tenperature nodul ati ng range

d7 - d8 water tenperature low limt alarm

d9 - dl10 water tenperature low limt marginal val ue

dl1l - dl12 water tenperature hig
dl13 - dl14 water tenperature hig

mar gi nal val ue

h limt
hlimt alarmval ue
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USED CONTROL VARI ABLE SETPO NTS:

PLC word address (octal) = 615
Logi cal address = 01AH, 003H

returns 10 byt es:

dl unused/ used st at us

d2 - d3 used control variable set point

d4 used control variable cut in val ue

d5 used control variable cut out val ue

dé used control variable nodul ati ng range
d7 - d8 used control variable sensor val ue

d9 - d10 conmmand rate position

USED CONTROL VARI ABLE SETPO NTS:

PLC word address (octal) = 617
Logi cal address = Ol1EH, 003H

returns 22 bytes: send steam water usage and control variable
setpoint. Also send command rate, op node,
relay status, fuel status

dl st eam pressure unused/ used status

dz2 wat er tenperature unused/ used status

d3 - d4 control variable setpoint (conputed)

d5 - d6 control variable cut in value (conputed)

d7 - d8 control variable cut out value (computed)

d9 - d10 control variable nodul ati ng range (conputed)

dl1l - dl12 steam sensor val ue
d13 - dl14 water tenperature sensor val ue
d15 - d16 command rate position

d17v operating control status

di18 oper ati ng node

di9 set back override status

d20 fuel select status

d21 fl ame saf eguard fuel valve status
d22 paddi ng byte (OFFH)
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READ THERMVAL SHOCK SETPO NTS:

PLC word address (octal) = 616
Logi cal address = 01CH, 003H

returns 12 bytes:

dl t hermal shock unused/ used st atus
0 = unused
1 =1lowfire
2 = segnent

d2 - d3 thermal shock start point

d4 - d5 thermal shock exit point

dé t hermal shock tinmed override
d7 - d8 thernmal shock re-entry point
d9 - d10 thermal shock goal

d11 - d12 thermal shock segnent

RATE/ PULSE COUNT (DI G TAL I NPUT 1):

PLC word address (octal) = 606
Logi cal address = 00CH, 003H

returns 5 data words: wordl, word2, word3, word4, word5

word 1: current rate value in counts per second
| ow byte then high byte
word 2: | ow byte: pulse counter totalizer |ow byte
hi gh byte: pulse counter totalizer m ddle byte
word 3: | ow byte: pulse counter totalizer high byte
hi gh byte: 0
word 4: time el apsed during totalization in seconds
word 5: | ow byte: current percent ONtinme for digital input 2
(This value is updated every second)
hi gh byte: 0

Each variable is a hex nunber.

READ MOD MAX POSI TI ON SETTI NG

PLC word address (octal) = 622
Logi cal address = 24H, O3H

Returns 2 bytes: programed nmaxi mum nodul aor position
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dl Max notor | ow byte
dz2 Max not or high byte

READ EXCEPTI ON PARAMETERS

PLC word address (octal) = 607
Logi cal address = OEH, O3H

data length = 14 word (28 bytes)
returns 28 bytes: dl ... d28

dl = status byte & address
Any val ue other than FFH i ndi cates a destination
address in the ALLEN BRADLEY pr ot ocol
FFH = turn off the report by exception
OOH - OFEH = turn on the report by exception

-if it was already on none of the paraneters
are changed.
-if the status was FFH, it will be changed
to 0, a default value (10 seconds)w || be
used for the interval tinmer.

d2, d3 = destination's nenory |ocation (low byte, high byte)
d4 = mnimumtinme interval between reports (default 10 sec)
d5 = bits 0Oto 5 -->digital input mask:
any bit set to 1 triggers a report if the bit
value of the digital input is different fromthe
bit value for the sane bit position in byte d6
dé = digital input pattern
d7, d8 = 12 bit upper limt for analog input 1 (Iow high)
d9,d10 = 12 bit lower |imt for analog input 1
dl1,d12 = 12 bit upper |limt for anal og input 2
d13,d14 = 12 bit lower |imt for analog input 2
d15,d16 = 12 bit upper limt for analog input 3
dl17,d18 = 12 bit lower limt for analog input 3
d19,d20 = 12 bit upper limt for analog input 4
d21,d22 = 12 bit lower limt for analog input 4
d23,d24 = 12 bit upper limt for analog input 5
d25,d26 = 12 bit lower limt for analog input 5
d27 = "DST" destination field for exception reply
t hrough the report by exception.
d28 = bit O is set for data sharing
bit 1 is set to suppress DLE EOT response
d29,d30 = rate in counts per second on dig input 1
d31,d36 = | arge count accurnul ator of the rate input
d37,d38 = low byte is current_percent_on_tine of

digital input 2 sanpled 200 tinmes per sec
hi byte is unused
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SEND

LAG SETPO NTS:

PLC word address (octal) = 625
Logi cal address = 02AH, 003H

returns 14 bytes:

dl st eam pressure unused/ used status
dz2 wat er tenperature unused/ used status
d3 | ag unused/ used st atus

d4 - d5 |lag steam pressure set point

dé6 - d7 lag water tenperature set point
ds lag cut in point

do | ag cut out point

d10 | ag nodul ati ng range

dl1l lag to | ead del ay (m nutes)

dl2 lag to start delay (m nutes)

di3 set back override hours

di4 paddi ng byte (OFFH)

BURNER STATI STI CS

READ

PLC word address (octal) = 620
Logi cal address = 20H, 03H

Returns 6 bytes: Send cycl es, burner hours,
dl - d2 burner cycles (low byte, high byte)

d3 - d4 burner hours
d5 - d6 system hours

system hours

DAI LY BURNER M NUTES:

PLC word address (octal) = 624

Logi cal address = 28H, O3H

Ret urns 48 byt es: today's burner on mnutes (6 bytes)

| ast weeks daily burner on m nutes

assuned setback m nutes = | ead m nutes -

dl - d2 today's total burner on m nutes
d3 - d4 today's |lead m nutes
d5 - d6 today's lag mnutes

d7 - dl12 (today - 1)'s burner on m nutes (sane
2)'s burner on mnutes (sane
3)'s burner on mnutes (sane
4)'s burner on m nutes (sane
5)'s burner on mnutes (sane

d13 - d19 (today
dl19 - d24 (today
d25 - d30 (today
d31 - d36 (today
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d37 - d42 (today - 6)'s burner on mnutes (sane fornat)
d43 - d48 (today - 7)'s burner on mnutes (sane fornat)
SEND SETBACK SCHEDULE

PLC word address (octal) = 623
Logi cal address = 26H, 03H

Ret urns 22 byt es: Send programmed set back schedul e
dl st eam pressure unused/ used status
dz2 wat er tenperature unused/ used status
d3 set back unused/used status
= unused
1 = setback used
2 = standby

d4 - d5 set back begin tine

dé - d7 set back end tine

d8 - d9 set back steam pressure set point (low high)
d10 - dl1l1 set back water tenperature set point (Ilow high)

dl2 set back cut in point

di3 set back cut out point

di4 set back nodul ati ng range
d15 set back Sunday used status

0 = all setback
1 = no setback
2 = schedul e

dl6 set back Monday used status
d17v set back Tuesday st atus

di18 set back Wednesday st at us
d19 set back Thursday status
d20 set back Friday status

d21 set back Saturday status
d22 (paddi ng byte OFFH)
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SEND PROGRAMVED ON SCHEDULE:

PLC word address (octal) = 627
Logi cal address = 2EH, 03H

Returns 12 bytes: Send programed on schedul e
dl program on unused/ used st at us
= unused
1 = operating control

2 auxiliary rel ay
d2 - d3 begin on tine
d4 - d5 end on tinme

dé program on Sunday used st atus
= all off

1 =all on

2 = schedul e
d7 program on Monday used st atus
ds program on Tuesday st at us
do program on Wednesday st at us
d10 program on Thursday status
dl1l program on Friday status
dl2 program on Sat urday status
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SEND LAST 10 LOCKOUTS:

PLC word address (octal) = 636
Logi cal address = 3CH, 03H

Ret urns 22 byt es: Send | ast 10 | ockouts

D1 = paddi ng byte (OFFH)

D2 = NUMBER OF LOCKOUTS

D3, D4 = nost recent | ockout group + nessage
D5,D6 = | ockout nunber 2

D6, D7 = | ockout numnber 3

D3, D9 = | ockout nunber 4

D10, D11= | ockout nunber 5
D12, D22 = | ockout nunber 6 - 10
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BLOCK WRI TES BEGI N HERE === -----==-----===--
NOTE: BLOCK WRI TES ARE NOT VALI D FOR MODBUS

SET THE TI ME:

PLC word address (octal) =
Logi cal address = OOH, 01H

data length = 1 word
Data bytes = nm hh

600

nm and hh are BCD nunbers
word 1: low byte: mm= mnutes
hi gh byt e: hh = hours
bit 6 =0
exanples for A-B protocol (low byte
| ow, hi gh
O0H, 09H --> 9:00
30H, 12H --> 12:30
25H, 01H --> 1:25
25H, 41H --> 1:25
30H, 51H --> 11: 30
SET DAY OF WEEK:
PLC word address (octal) = 601

| ogi cal address = 02H, 01H
data length = 1 word

data byte = word 1

word 1: | ow byte: a nunbe
0 = SUNDAY .
hi gh byt e: al ways

SET THE DATE

PLC word address (octal) =
Logi cal address = 46H, 03H

data length = 3 bytes

1 indicates pm
s am

r between 0 and 6

0

643

dl = day of the nonth (0 - 31)
d2 = nonth of the year (0 - 12
d3 = year of the century (O -

30

6 = SATURDAY

)
99)



SET | NPUT SENSCRS 1 THROUGH 5 USED/ UNUSED STATUS

GAS PRESSURE
PLC word address (octal) = 616
| ogi cal address = 1CH, 03H

data length = 1 byte

| ow byte i nput status
0 = unused
1 =0 - 16 in w
2=0 - 32inw
3=0- 160 in w
4 =1 - 17 psig

O L PRESSURE:
PLC word address (octal) = 617
| ogi cal address = 1EH, O3H

data length = 1 byte

| ow byte: input status
0 = unused
1 =10 - 170 psig

2 10 - 330 psig

STEAM PRESSURE
PLC word address (octal) = 620
| ogi cal address = 20H, 03H

data length = 1 byte

| ow byte i nput status
0 = unused
1 =1 - 17 psig
2 =1 - 33 psig
3 =10 - 170 psig
4 = 10 - 330 psig
5 =50 - 850 psig
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SET I NPUT SENSCRS 1 THROUGH 5 USED/ UNUSED STATUS: (cont)

WATER TEMPERATURE:
PLC word address (octal) = 621
| ogi cal address = 22H, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = used
2 = standby
3 = stack
4 = outdoor

AUXI LI ARY TEMPERATURE
PLC word address (octal) = 622
| ogi cal address = 24H, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = oil tenperature
2 = stack

SET SYSTEM | NPUTS USED/ UNUSED STATUS

MODULATOR FEEDBACK
PLC word address (octal) = 623
| ogi cal address = 26H, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = used

THERVAL SHOCK
PLC word address (octal) = 624
| ogi cal address = 28H, 03H

data length = 1 byte

| ow byte: input status
0 = UNUSED
1 = LOWFIRE
2 = SEGMVENT
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SET SYSTEM | NPUTS USED/ UNUSED STATUS (cont)

AUXI LI ARY OUTPUT
PLC word address (octal) = 625
| ogi cal address = 2AH, 03H

data length = 1 byte

o
=
o
<
~—+
®

i nput status

= unused

gas pressure

oi |l pressure

st eam pressure

wat er tenprature
auxiliary tenperature

OahrhWNERLO
I I T |

MARG NAL ALARM
PLC word address (octal) = 626
| ogi cal address = 2CH, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = used)
LEAD / LAG

PLC word address (octal) = 627
| ogi cal address = 2EH, 03H

data length = 1 byte (2 bytes)
| ow byte: input status
0 = unused
1 = used

NI GHT SETBACK
PLC word address (octal) = 630
| ogi cal address = 30H, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = used
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SET SYSTEM | NPUTS USED/ UNUSED STATUS (cont)

PROGRAM OFF CONTROL
PLC word address (octal) = 631
| ogi cal address = 32H, 03H

data length = 1 byte

| ow byte: input status
0 = unused
1 = operating control

2 auxiliary rel ay

SET STEAM PRESSURE SETPO NT:
PLC word address (octal) = 632
| ogi cal address = 34H, 03H

data length = 1 word (2 bytes)
high byte = low data
| ow byte = high data

SET WATER TEMPERATURE SETPO NT:
PLC word address (octal) = 633
| ogi cal address = 36H, 03H

data length = 1 word (2 bytes)
high byte = low data
| ow byte = high data

SET GAS PRESSURE LIMTS:
PLC word address (octal) = 634
Logi cal address = 38H, 03H

data length = 8 bytes ;programalarmand marginal limts
dl - d2 lowlimt alarm point

d3 - d4 lowlimt marginal alarm

d5 - d6 high limt marginal alarm

d7 - d8 high limt alarm point

each byte pair is low byte / high byte order.
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SET OL PRESSURE LIMTS:
PLC word address (octal) = 635
Logi cal address = 3AH, 03H

data length = 8 bytes ;program alarmand nmarginal limts
dl - d2 lowlimt alarm point

d3 - d4 lowlimt marginal alarm

d5 - d6 high limt marginal alarm

d7 - d8 high limt alarm point

each byte pair is low byte / high byte order.

SET STEAM PRESSURE LI M TS:
PLC word address (octal) = 636
Logi cal address = 3CH, 03H

data length = 6 bytes ;programalarmand marginal limts

dl - d2 lowlimt marginal alarm
d3 - d4 high limt marginal alarm
d5 - d6 high limt alarm point

each byte pair is low byte / high byte order.
SET WATER TEMPERATURE LI M TS:

PLC word address (octal) = 637
Logi cal address = 3EH, 03H

data length = 6 bytes ;programalarmand nmarginal limts

dl - d2 lowlimt marginal alarm
d3 - d4 high limt marginal alarm
d5 - d6 high limt alarm point

each byte pair is low byte / high byte order.
SET AUX TEMPERATURE LIM TS:

PLC word address (octal) = 640
Logi cal address = 40H, 03H

data length = 8 bytes ;program alarmand marginal limts
dl - d2 lowlimt alarm point

d3 - d4 lowlimt marginal alarm

d5 - d6 high limt marginal alarm

d7 - d8 high limt alarm point

each byte pair is low byte / high byte order.
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SET STEAM PRESSURE CUT | N, CUTQUT, MOD BANDW DTH
PLC word address (octal) = 641
Logi cal address = 42H, 03H

data length = 3 bytes
dl steam pressure cut in (0 to 60)

d2 = steam pressure cut out (3 to 60)
d3 = steam pressure nodul ating range (3 to 60)

SET WATER TEMPERATURE CUT I N, CUTOUJT, MOD BANDW DTH

PLC word address (octal) = 642
Logi cal address = 44H, 03H

data length = 3 bytes

dl = water tenperature cut in
d2 = water tenperature cut out
d3 = water tenperature nodul ating range

SET MODULATOR NMAXI MUM POSI TI ON

PLC word address (octal) = 644
Logi cal address = 48H, 03H

data length = 1 word
data byte = word 1 (12 bit resol ution)
word 1: ADC count (range 0 to 4095)
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SET LAG STEAM PRESSURE SETPO NT:

PLC word address (octal) = 645
Logi cal address = 4AH, 03H

data length = 1 word
data byte = word 1 (12 bit resol ution)

word 1: ADC count (range 0 to 4095)

SET LAG WATER TEMPERATURE SETPQO NT:

PLC word address (octal) = 646
Logi cal address = 4CH, 03H

data length = 1 word
data byte = word 1 (12 bit resol ution)

word 1: ADC count (range 0 to 4095)

SET SETBACK STEAM PRESSURE SETPO NT:

PLC word address (octal) = 647
Logi cal address = 4EH, 03H

data length = 1 word
data byte = word 1 (12 bit resol ution)

word 1: ADC count (range 0 to 4095)

SET SETBACK WATER TEMPERATURE SETPO NT:

PLC word address (octal) = 650
Logi cal address = 50H, 03H

data length = 1 word
data byte = word 1 (12 bit resol ution)

word 1: ADC count (range O to 4095)
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SET LAG CUT IN, CQUT OJT, MODULATI NG RANGE

PLC word address (octal) = 651
| ogi cal address = 52H, 03H

data length = 3 bytes

dl =lag cut in
d2 = lag cut out
d3 = lag nodul ati ng range

SET SETBACK CUT IN, CQUT OJT, MODULATI NG RANGE

PLC word address (octal) = 652
| ogi cal address = 54H, 03H

data length = 3 bytes

dl = setback cut in
d2 = setback cut out
d3 = setback nodul ati ng range

SET LAG TO START DELAY:

PLC word address (octal) = 653
| ogi cal address = 56H, 03H

data length = 1 byte
range = 0 - 15 mnutes

SET LEAD TO LAG DELAY:

PLC word address (octal) = 654
| ogi cal address = 58H, 03H

data length = 1 byte
range = 0 - 30 m nutes

SET SETBACK OVERRI DE HOURS

PLC word address (octal) = 655
| ogi cal address = 5AH, 03H

data length = 1 byte

range = 1 - 8 hours
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SET SUNDAY SETBACK TYPE:

PLC word address (octal) = 656
| ogi cal address = 5CH, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET MONDAY SETBACK TYPE

PLC word address (octal) = 657
| ogi cal address = 5EH, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET TUESDAY SETBACK TYPE:

PLC word address (octal) = 660
| ogi cal address = 60H, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET VEDNESDAY SETBACK TYPE:

PLC word address (octal) = 661
| ogi cal address = 62H, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET THURSDAY SETBACK TYPE:

PLC word address (octal) = 662
| ogi cal address = 64H, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e
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SET FRI DAY SETBACK TYPE:

PLC word address (octal) = 663
| ogi cal address = 66H, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET SATURDAY SETBACK TYPE:

PLC word address (octal) = 664
| ogi cal address = 68H, 03H

data length = 1 bytes

0 =all off
1 = no off
2 = schedul e

SET END SETBACK TI ME

PLC word address (octal) = 665
| ogi cal address = 6AH, 03H

data length = 2 bytes

dl hi gh byte of tinme
dz2 | ow byte of tine

SET BEGA N SETBACK TI ME:

PLC word address (octal) = 666
| ogi cal address = 6EH, 03H

data length = 2 bytes

dl hi gh byte of tine
dz2 | ow byte of tine

SET PASSWORD

PLC word address (octal) = 667
| ogi cal address = 6EH, 03H

data length = 2 bytes

dl | evel 1 of password
dz2 | evel 2 of password
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SET SUNDAY PROGRAM ON TYPE:

PLC word address (octal) = 670
| ogi cal address = 70H, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET MONDAY PROGRAM ON TYPE:

PLC word address (octal) = 671
| ogi cal address = 72H, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET TUESDAY PROGRAM ON TYPE:

PLC word address (octal) = 672
| ogi cal address = 74H, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET VEDNESDAY PROGRAM ON TYPE:

PLC word address (octal) = 673
| ogi cal address = 76H, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET THURSDAY PROGRAM ON TYPE:

PLC word address (octal) = 674
| ogi cal address = 78H, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e
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SET FRI DAY PROGRAM ON TYPE:

PLC word address (octal) = 675
| ogi cal address = 7AH, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET SATURDAY PROGRAM TYPE:

PLC word address (octal) = 676
| ogi cal address = 7CH, 03H

data length = 1 bytes

0 =all off
1 =all on
2 = schedul e

SET BEA N PROGRAM ON TI ME:

PLC word address (octal) = 677
| ogi cal address = 7E, O3H

data length = 2 bytes

dl hi gh byte of tinme
dz2 | ow byte of tine

SET END PROGRAM ON TI ME

PLC word address (octal) = 700
| ogi cal address = 80H, 03H

data length = 2 bytes

dl hi gh byte of tine

dz2 | ow byte of tine
CANCEL PASSWORD:

PLC word address (octal) = 701
| ogi cal address = 82H, 03H

this message is to disable the password enabl e before the

user ternm nates the conversation. the E340 won't be | eft
exposed while the time out handler is waiting.
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data length = 1 byte
dl = the nunber 2

SET LAG CUT I N:

PLC word address (octal) = 703
| ogi cal address = 86H, 03H

data length = 2 bytes
dl hi gh byte of lag cut in
dz2 | ow byte of lag cut in

SET LAG CUT QOUT:

PLC word address (octal) = 704
| ogi cal address = 88H, 03H

data length = 2 bytes
dl hi gh byte of lag cut out
dz2 | ow byte of |lag cut out

SET LAG MODULATI NG BAND W DTH

PLC word address (octal) = 705
| ogi cal address = 8AH, 03H

data length = 2 bytes
dl hi gh byte of nodul ati ng bandw dt h
dz2 | ow byte of nodul ati ng bandwi dth

SET STEAM CUT I N

PLC word address (octal) = 706
| ogi cal address = 8CH, 03H

data length = 2 bytes
dl hi gh byte of steamcut in
dz2 | ow byte of steamcut in

SET STEAM CUT QUT

PLC word address (octal) = 707
| ogi cal address = 8EH, 03H

data length = 2 bytes
dl hi gh byte of steam cut out
dz2 | ow byte of steam cut out

SET STEAM MODULATI NG BANDW DTH
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PLC word address (octal) = 710
| ogi cal address = 90H, 03H

data length = 2 bytes
dl hi gh byte of steam nodul ati ng bandwi dth
dz2 | ow byte of steam nodul ati ng bandw dth

SET STEAM LOW ALARM MARG NAL:

PLC word address (octal) = 711
| ogi cal address = 92H, 03H

data length = 2 bytes
dl hi gh byte of steammarginal lowalarmlimt
dz2 | ow byte of steamnmarginal lowalarmlimt

SET STEAM H GH ALARM MARG NAL:

PLC word address (octal) = 712
| ogi cal address = 94H, 03H

data length = 2 bytes
dl hi gh byte of steammarginal high [imt
dz2 | ow byte of steam marginal high limt

SET STEAM H GH ALARM LIM T:

PLC word address (octal) = 713
| ogi cal address = 96H, 03H

data length = 2 bytes
dl hi gh byte of steam high alarmlimt
dz2 | ow byte of steamhigh alarmlimt

SET WATER CUT IN

PLC word address (octal) = 714
| ogi cal address = 98H, 03H

data length = 2 bytes
dl hi gh byte of water cut in
dz2 | ow byte of water cut in

SET WATER CUT QUT

PLC word address (octal) = 715
| ogi cal address = 9AH, 03H

data length = 2 bytes
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dl hi gh byte of water cut out
dz2 | ow byte of water cut out

SET WATER MODULATI NG BANDW DTH:

PLC word address (octal) = 716
| ogi cal address = 9CH, 03H

data length = 2 bytes
dl hi gh byte of water nodul ati ng bandwi dth
dz2 | ow byte of water nodul ati ng bandw dth

SET WATER LOW ALARM MARG NAL:

PLC word address (octal) = 717
| ogi cal address = 9EH, 03H

data length = 2 bytes
dl hi gh byte of water marginal lowalarmlimt
dz2 | ow byte of water marginal lowalarmlimt

SET WATER HI GH ALARM MARG NAL:

PLC word address (octal) = 720
| ogi cal address = AOH, 03H

data length = 2 bytes
dl hi gh byte of water marginal high [imt
dz2 | ow byte of water marginal high limt

SET WATER H GH ALARM LIM T:

PLC word address (octal) = 721
| ogi cal address = A2H, 03H

data length = 2 bytes
dl hi gh byte of water high alarmlimt
dz2 | ow byte of water high alarmlimt

SET GAS PRESSURE LOW ALARM LI M T:

PLC word address (octal) = 722
| ogi cal address = A4H, 03H

data length = 2 bytes
dl hi gh byte of gas pressure lowalarmlimt
dz2 | ow byte of gas pressure low high alarmlimt

SET GAS PRESSURE LOW MARG NAL ALARM LI M T:
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PLC word address (octal) = 723
| ogi cal address = A6H, 03H

data length = 2 bytes
dl hi gh byte of gas pressure marginal low alarmlimt
dz2 | ow byte of gas pressure marginal lowalarmlimt

SET GAS PRESSURE H GH MARG NAL ALARM LIM T:

PLC word address (octal) = 724
| ogi cal address = A8H, 03H

data length = 2 bytes
dl hi gh byte of gas pressure marginal high alarmlimt
dz2 | ow byte of gas pressure marginal high alarmlimt

SET GAS PRESSURE H GH ALARM LIM T:

PLC word address (octal) = 725
| ogi cal address = AAH, 03H

data length = 2 bytes
dl hi gh byte of gas pressure high alarmlimt
dz2 | ow byte of gas pressure high alarmlimt

SET O | PRESSURE LOWNLARM LIMT:

PLC word address (octal) = 726
| ogi cal address = ACH, 03H

data length = 2 bytes
dl hi gh byte of oil pressure lowalarmlimt
dz2 | ow byte of oil pressure low high alarmlimt

SET O | PRESSURE LON VARG NAL ALARM LIM T:

PLC word address (octal) = 727
| ogi cal address = AEH, 03H

data length = 2 bytes
dl hi gh byte of oil pressure marginal low alarmlimt
dz2 | ow byte of oil pressure marginal lowalarmlimt

SET O | PRESSURE H GH MARG NAL ALARM LIMT:

PLC word address (octal) = 730
| ogi cal address = BOH, 03H

data length = 2 bytes
dl hi gh byte of oil pressure marginal high alarmlimt
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dz2 | ow byte of oil pressure marginal high alarmlimt

SET O PRESSURE H GH ALARM LIM T:

PLC word address (octal) = 731
| ogi cal address = B2H, 03H

data length = 2 bytes
dl hi gh byte of oil pressure high alarmlimt
dz2 | ow byte of oil pressure high alarmlimt

SET AUX TEMPERATURE LOW LARM LI M T:

PLC word address (octal) = 732
| ogi cal address = B4H, 03H

data length = 2 bytes
dl hi gh byte of aux tenperature low alarmlimt
dz2 | ow byte of aux tenperature |low high alarmlimt

SET AUX TEMPERATURE LOW MARG NAL ALARM LIM T:

PLC word address (octal) = 733
| ogi cal address = B6H, 03H

data length = 2 bytes

dl hi gh byte of aux tenperature marginal low alarmlimt

dz2 | ow byte of aux tenperature marginal low alarmlimt
SET AUX TEMPERATURE H GH MARG NAL ALARM LIM T:

PLC word address (octal) = 734

| ogi cal address = B8H, 03H

data length = 2 bytes

dl hi gh byte of aux tenperature marginal high alarmlimt

dz2 | ow byte of aux tenperature marginal high alarmlimt

SET AUX TEMPERATURE H GH ALARM LIM T:

PLC word address (octal) = 735
| ogi cal address = BAH, 03H

data length = 2 bytes
dl hi gh byte of aux tenperature high alarmlimt
dz2 | ow byte of aux tenperature high alarmlimt

SET SETBACK CUT IN

PLC word address (octal) = 736
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| ogi cal address = BCH, 03H

data length = 2 bytes

dl hi gh byte of set back cut in
dz2 | ow byte of set back cut in

SET SETBACK COUT QOUT:

PLC word address (octal) = 737
| ogi cal address = BEH, 03H

data length = 2 bytes
dl hi gh byte of set back cut out
dz2 | ow byte of set back cut out

SET SETBACK MODULATI NG BANDW DTH

PLC word address (octal) = 740
| ogi cal address = COH, 03H

data length = 2 bytes
dl hi gh byte of set back nodul ati ng band wi dth
dz2 | ow byte of set back nodul ati ng band w dth

DI AGNOSTI C COUNTER RESET:

PLC word address (octal) = 741
| ogi cal address = C2H, 03H

USED I N MODBUS / FI SHER ONLY

CLEAR ALL DI AGNGSTI C COUNTERS
SPECI AL ROUTI NE
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RESERVED ADDRESSES:

PLC word address (octal) = 256 through 267
| ogi cal address = 05CH, O3H t hrough 06EH, 03H

These addresses are reserved for future use.
|f a nmessage is received with one of these address, the reply
will return a status indicating "bad address” (code = 2).

SET EXCEPTI ON REPORT PARANETERS

PLC word address (octal) = 671
Logi cal address = 72H, 03H

data length = 14 word (28 bytes)
28 data bytes: dl1 ... d28

dl = destination address byte
O3H - OFEH = turn on report by exception
to specified address, a station
number ("STN') in the ALLEN BRADLEY
pr ot ocol
FFH = turn off the report by exception
OOH = turn on the report by exception to E500
-if it was already on none of the paraneters
are changed.
-if the status was FFH, it will be changed
to 0, a default value (10 seconds)w || be
used for the interval tinmer.

d2, d3 = destination's nenory | ocation

d4 = mnimumtine interval between reports (default 10 sec)
d5 =bit 1 to5 -->digital input mask, inputs 1 - 5
dé = digital input pattern, sane bit neaning as in db5
d7, d8 = 12 bit upper limt for analog input 1

d9,d10 = 12 bit lower |imt for analog input 1

dl1, d12 = 12 bit upper limt for analog iInput 2

d13,d14 = 12 bit lower |imt for analog input 2

d15, d16 = 12 bit upper limt for analog input 3

d17,d18 = 12 bit lower limt for analog input 3

d19, d20 = 12 bit upper limt for analog input 4

d21,d22 = 12 bit lower limt for analog input 4

d23, d24 = 12 bit upper limt for analog input 5

d25,d26 = 12 bit lower limt for analog input 5

d27 = "DST" destination field for exception reply

d28 = bit O is reserved

bit 1 is set to suppress DLE EOT response
when the unit is polled, see note 1, 2.
bit 2 is set to cause reply with 22 bytes of
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user paraneters taken from N10:111 - 121
to replace bytes D3 - D24 shown in the
EXCEPTI ON REPORT MESSAGE FORVAT
bit 3 is set to cause one report per status
change i n USER- FLAGS, SCAN_ERROR
DI G TAL | NPUT ERROR, OR ANALOG | NPUT ERROR
bits 4 - 7 are reserved for use in specials.

Users shoul d consult suppl enental data
sheets for their version.
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EXCEPTI ON REPORT MESSAGE FORNAT

DLE STX DST SRC CvD STS TNS | TNS | ADR ADR ~
10H 02H 28 00 e} Hi ~
D1 D2 D3 through D12 D13 | D14 | DLE ETX |[CRC| Cc
0 0 10H | O3H | Lo | Hi
STN = DST = defined in the first status paraneter byte

D1 bit 7 - error flag is on
bit 6 - digital input error
bit 5 - analog input is short or open
bit 4 - analog input limt error
bit 3 - first tinme error report
bit 2 - scan error non-recoverable
bit 1 - 1 or nore USER FLAGS set
bit O - reserved for indicating:
contains analog & digital
data which may be sent to ot her RTUs
D2 = user_err status byte
D3 through d12 = anal og inputs | report with bit 2
D13, D14 = digital inputs | of D28 cl eared
D15- D24 = report_count | in SET EXCEPTI ON REPORT
D3 through D24 from N10: 111 - 121 | report with bit 2

| of D28 set

| in SET EXCEPTI ON REPORT
The anal og and digital inputs follow the sane format
as in the "READ ANALOG AND DI G TAL | NPUTS" nessage
previ ously described (address 203 Cctal 06H, 03H Hex)

The reported count information follows the sane format as
t he "RATE/ PULSE_COUNT" nessage.

This error nessage has to be acknow edged by the naster
whi ch al so sends a reply indicating a good reception.

NOTE: the condition which causes a report by exception,
causes repetitive reports by exception until the condition
is renoved unless d28 bit 3 is set to cause one report per
status change in USER- FLAGS 1st byte, SCAN ERROR 1st byte
DI G TAL | NPUT ERROR, OR ANALOG | NPUT ERROR
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LAG SET PO NT VARI ABLES

LAG STEAM SET PO NT

PLC word address (octal) = 603
| ogi cal address = 06H, 03H

data length = 2 bytes
LAG WATER SET PO NT

PLC word address (octal) = 604
| ogi cal address = 08H, 03H

data length = 2 bytes
LAG CUT IN, CUT OUT , MOD BANDW DTH

PLC word address (octal) = 605
| ogi cal address = 0AH, 03H

data length = 3 bytes
dl - lag cut in
d2 - lag cut out
d3 - nodul ati ng range

LAG START DELAY

PLC word address (octal) = 606
| ogi cal address = OCH, 03H

data length = 1 byte
range = 0 to 15 m nutes

LEAD TO LAG DELAY

PLC word address (octal) = 607
| ogi cal address = OEH, 03H

data length = 1 byte

range = 0 to 15 m nutes
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THERVAL SHOCK VARI ABLES

THERVAL SHOCK START PO NT

PLC word address (octal) = 608
| ogi cal address = 10H, 03H

data length = 2 bytes
range is sane as selected control variabl e except
if water is standby then thermal shock is water

THERVAL SHOCK EXI T PO NT

PLC word address (octal) = 609
| ogi cal address = 12H, 03H

data length = 2 bytes
range is sane as selected control variable except
if water is standby then thermal shock is water

THERVAL SHOCK TI MED OVERRI DE

PLC word address (octal) = 610
| ogi cal address = 14H, 03H

data length = 1 byte

range = 1 to 60 m nutes
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DI AGNOSTI C LOOP
Cormmand 06H

Function O

the data is returned exactly as received when poll ed.

I n MODBUS pr ot oco

t he command nessage is returned exactly

as received i medi atel y upon reception.

DI AGNOSTI C STATUS:

Cormmand 06H

Function 3

data | ength 10 words

3

Cperatlng node

normal run node

test force run node

pr ogr am node

test force single scan node
force run node

Type of station interface nodul e
reserved for the expansion of the station type
amount of external RAM

2H = 2 K bytes

2H = 32 K bytes

ORrWNEF

byte 6,7,8 = reserved for future use

byte 1 =
byte 2 =
byte 3,4 =
byte 5 =
byte 9..
byte 17..20
byte 21..28

16 = unit nanme in ASCII character eg "1710- PMB"
revision nunber in ASCIl e.g. "3.B"
programnanme is ASCI|I e.g. "TANK 38"

DI AGNOSTI C COUNTER RESET:

Command 06H

d ear al

Function 7

di agnosti c counters.
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DI AGNOSTI C READ

Conmand O6H Function 1
data length = 13 words

each counter is a 16 bit binary nunber.

A-B  WORD #
X 1 overfl ow = recei ve buffer ful
X 1 bad BCC or CRC = nunber of nmessage received with bad
check character
X 1 conmuni cation error = receiver not in initial state when
recei ving a new nessage
X 1 comuni cati on = nunber of message received with good CRC
X 1 sink full = recei ved a new command before sendi ng
previ ous reply
X 1 trans. retried once= nunber of reply sent 2 tines
X 1 trans. retried twice = nunber of reply sent 3 tines
X 1 nunber of command nessages received with data out of range
X 1 nunber of command nessages received with invalid size field
X 1 reserved for future use
X 1 nunber of command nessages received with invalid CVD or FNC
X 1 nunber of command nessages received with invalid address
X 1 | ow byte: anal og i nput error
bit 0 through 2 = nunber of used anal og i nputs indicating
"UNDER RNG' on the display at the tine this diagnostic read
conmand was received
bits 3 - 7 = unused
X 1 hi gh byte: paddi ng byte always 0
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APPENDI X A

DATA FORVAT FOR TI ME:

The high byte represents the hours.
the | ow byte represents the m nutes.

Hours and m nutes have a BCD representation (Binary Coded Deci mal)
Bit 6 in the hour byte indicates AMPM (0 = am 1 = pn).

H  LOW
exanpl es: 12H, 15H --> 12:15 am (after m dni ght)
01H, 25H --> 1:25 am
09H, 00H --> 9:00 am
11H, 59H --> 11: 59 am (before noon)
52H, 30H --> 12: 30 pm (after noon)
41H, 25H --> 1:25 pm
51H, 59H --> 11: 59 pm (before m dnight)
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