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1.0 Warning and Limited Warranty

A WARNING!

FW MURPHY has made efforts to ensure the reliability of the
Centurion Controller and to recommend safe usage practices in
system applications. Please note that in any application, operation
and controller failures can occur. These failures may result in full
control outputs or other outputs which may cause damage to or
unsafe conditions in the equipment or process connected to the
Centurion Controller. Good engineering practices, electrical codes,
and insurance regulations require that you use independent external
protective devices to prevent potentially dangerous or unsafe condi-
tions. Assume that the Centurion Controller can fail with outputs full
on, outputs full off, or that other unexpected conditions can occur.

Please read the following information before installing the Centurion
Controller. This installation information is intended for Centurion
Controller. A visual inspection of this product before installation for
any damage during shipping is recommended.

Disconnect all power and be sure machine is inoperative before
beginning installation.

Installation is to be done only by qualified technician.

Observe all Warnings and Cautions at each section in these instruc-
tions.

Device shall be wired in accordance with Class |, Division 2 wiring
methods.

This equipment is suitable for use in Class I, Division 2, Groups B,
C, and D hazardous Areas.

WARNING-Explosion Hazard-Substitution of components may
impair suitability for Class |, Division 2.

Please contact FW MURPHY immediately if you have any questions.

Warranty
A limited warranty on materials and workmanship
is given with this FW Murphy product.
A copy of the warranty may be viewed or printed by going to
www.fwmurphy.com/support/warranty.htm

MURPHY, the Murphy logo, Centurion and C3 are registered and/or common law trademarks of Murphy Industries, Inc.

This document, including textual matter and illustrations, is copyright protected by Murphy Industries, Inc., with all rights
reserved. (c) 2004 Murphy Industries, Inc.

Windows®. Modbus® and other third party product or trade names referenced herein are the property of their respective
owners and are used for identification purposes only.
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2.0 Overview

The Centurion configurable controller is a control and monitoring system expressly designed to meet the requirements of
three specific kinds of applications: Screw and Reciprocating Compressors, and Pumps. To that end, it is able to satisfy
the particular needs and inevitable variations that exist in real world applications because the Centurion controller is enor-
mously flexible and configurable within fixed parameters. The Centurion controller is a system designed to monitor, con-
trol, protect, and optimize small to medium sized gas operated compressors and pumps in the field by monitoring set
points and digital, analog, and thermocouple input points and providing the logic to take corrective and/or proactive
steps to maintain proper operation. The Centurion controller also allows for controlled shut down and no-flow monitoring
as well as expanded and auto start up, and engine control capabilities, which are so critical to the systems the Centurion
controller is designed to protect.

The Centurion controller provides real-time data via communications ports to a connected display and/or supervisory
system. This advanced system offers multiple options for remote communications and operation including HMI's, PLC's,
PC’s, and SCADA systems. The industry standard Modbus protocol means greater support for a wide variety of commu-
nication equipment including radio and satellite communications systems.

The heart of the Centurion system is the Main Input/Output (I/O) Module, known as C3-1, which can be mounted on a
standard DIN rail. While it is designed to work with any Modbus (Master) compliant HMI (Human Machine Interface) or
with no operator interface at all, it is optimally configured and field-configurable through MConfigPro, powerful software
developed to configure the controller. Parameters can be modified through C3-3 Display, F W Murphy’s specially pro-
grammed controller display, in the field without special need for laptop or software.

Basic Components and Key Features of the C3™ Series
The C3 Series consists of a Display Module, a Main 1/0 Module, and optional Expansion 1/O Module. No special cables
are required. The Centurion system is designed for use within a weatherproof enclosure only.

m Display Module (C3-3 Head): 128 x 64 LCD graphic display; (-40 to 85) °C
m Main 1/0 Module (C3-1):
e 32 Digital Inputs (DI)
¢ 10 Digital Outputs (DO)
e Separate direct input for Analog and Thermocouple inputs:
- 12 Al on the Centurion C3-1
-8 TC on the Centurion C3-1
¢ 1 Magnetic Pickup (MPU).
e C3-1-A: Same as C3-1, plus two (2) Analog Output (AO).
m Expansion /0O Module (C3-2) as required: 8 Al, 8 TC, and 4 AO

Optional Components:
The C3-1 hardware may be configured with 2 analog outputs and it may be augmented through an Expansion Module
(C3-2) which provides analog outputs and additional analog and thermocouple inputs.

C3-1-A with Analog Outputs:
m 2 Analog Outputs

C3-2 Expansion:
m 8 Analog Inputs
m 8 Thermocouple Inputs
m 4 Analog Outputs

CE-05171N page 5 of 44



3.0 Input/Output Types
3.1 Input/Output Types and Specifications for the Centurion C3-1

o Optional
Communications | Digital Outputs || o100 Qutputs

(RS4232, 485, USB) | (DO) See 3.1.5 || 70 See 3.1.6

CAN
J1939

Magnetic Pickup
(MPU) See 3.1.4

I_I I | I

C31 |

Tes
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o e o < FE o oae s e [T [ e
H e rooness B 2,7 8 e BLEFE o er2 e e A A Romd tomd  femi  Rewmt
o S S 22465055 Sowars Slct 722485 mav snatovec FomC 10A @ 125Vac 18P 5A @ 30V
\Lpmod L Port ) BT Geer o —) T o ———

o Siove ot Modbus Slave 1861

otege Fathg:10V0C, M. 210 W

C & 0: T4 (135°C) OR HOT SURFACE. AVOID CONTACT
N6 WHEN /A COVER SURFACE IS HOT AND NAY CAUSE
INSTALLED PER MURPHY DWG. 50-08.0047. ERSONAL INJURY IF TOUCHED.

i Centurio

@ @ @ NON-INGENDIVE FIELD WIRING CONNECT-
WARNING _EXPLOSION HAZARD DONOT 1ONS T PASSIVE SWITGHES FOR USE I
EDN”EUR“LE EDNTRDLLER DISCONNECT EQUMENT UNLESS POWER 1S CLASS 1. DMSION 2. GROUPS. B, C, £.0 (T4)
FAZARGOUS LOGATIONS
o] ‘ TOBE NOWHRZARDOUS.
SEAL NO: RISQUE DkXF’LUS\ON AVANT DE ROUTE SWITCH LEADS SEPARATE FROM
DECONNECTER L EQUIPMENT. COUP Ao oTriER wikiG
R COURANT O SASSURER QUE LEMPLAGENENT
Typedork Je—— S o
[ Pl (1) Wi or Yellow;Minss () Red N sovasseecssozmassy ) [ Sofvar Selced N, NG Adhe B ande-

Thermocouple Inputs
(TC) See 3.1.3

Analog Inputs
(Al) See 3.1.2

3.1.1 Digital Inputs (DI)
Number of Devices: 32
Device Types: Discrete Input, Normally Open (N/O) or Normally Closed (N/C),
active high/active low, non-incendive.
There is one screw terminal connector for each digital input.
Terminals 30 to 61 are DI terminals.
Green LEDs give visual indication of active input signal.

‘ ROUTE SWITCH LEADS SEPARATE FROM ‘

Digital Inputs
(DI) See 3.1.1

Digital Inputs
( Software Selected N.O. or N.C; Active B+ and B~
o - o o ¢ v o ~ © o g
- & o ¥ v e~ o o £ F
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2D
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B2+ | B A12+ —J
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31 32

33 34

35 36

37 38

39 40 41 42 43 44

47 48 49 50

|

%\

®®®®®®®®®®®®®®®®M®®®®®®®®®®®®®®®®

C3-1

I
Digital Inputs
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3.1.2 Analog Inputs (Al)

Number of Devices: 12
Device Types: Analog Input, (4 to 20) mA or (0 to 5) V, 10 bit hardware.

There is one screw terminal connector for each analog input.
Terminals 18 to 29 are Al terminals.

BEEN SWITCHED OFF OR THE AREA IS KNOWN

TO BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE D'EXPLOSION AVANT DE
DECONNECTER Sty p—
COURANT OU/ ASSURER QUE L'EMPLACEMENT.

(L)
MODEL:
SERAL NO:

]

Thermocouple Inputs

Software Selected Type J or K
Plus (+) White or Yellow; Minus (-) Red W f

@

Analog Inputs

Software Selected 0-20 mA or 0-5V
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BERERRRRRS T 92322552233z
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5
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SO0000000|
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Q- - | > TC3
o
@ ~Jor | ~ Toas
@)= gi | @ Tou-

C3+
@) o5z |« s

@ - c2-| & TC2-

(2 wfC2+ | o TC2+
2

@~ G- | o TCH-

——
e | -
Q|- ey |- o

W

C3-1

[

|
Analog Inputs

3.1.3 Thermocouple Inputs (TC)
Number of Devices: 8
Device Types: Thermocouple Input, Type J or K, 12 bit hardware.
Open Thermocouple Detection: Drives terminal reading high (max of scale).
Automatic Cold Junction Compensation is built-in.

There are two screw terminal connectors for each thermocouple.

Terminals 1 to 16 are TC terminals where White or Yellow indicate positive inputs and Red indicates negative inputs.

An additional terminal connector is provided, identified as SHD, which isolates thermocouple shields. This con-
nection, at terminal 17, is intended to be wired to an isolated bus bar for thermocouple shield wires. If ground-

ed thermocouples are used, the shied terminal should not be connected.

Uouivd CTER L'EQUIPMENT, COUPER LE
COURANT YU S'ASSURER QUE L'EMPLACEMENT.

7

Thermocouple Inputs
Software Selected Type J or K
Plus (+) White or Yellow; Minus (-) Red W (

Analog Inputs
Software Selected 0-20 mA or 0-5 V

SsbsbobsbabaLoBYY tssssscaait
PP RPRERFRERERRRERRERRRERSS T 2232 22522 2 3 3 <
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 9

> =
b b B B b Bt B b B b B gls 2 5 5 £ 8 3533 858
1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 F’18 19 20 21 22 23 24 25 26 27 28 29
SO0 0000000000), 000000000000

C3-1

|
Thermocouple Inputs
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3.1.4 Magnetic Pickup (MPU)
Number of Devices: 1
Device Types: Magnetic Pickup or MPU, (5 to 120) Vrms, (30 to 10k) Hz.

There are two screw terminal connectors for the Magnetic Pickup .
Terminals 64 and 65 are MPU terminals.

Magnetic Pickup

C3-1

@
3
@
8
@
8

7R 74 73 72 71 70
-

Relay 1

AO2-
AO2+
AO1
AO1

—
—

3.1.5 Digital Outputs (D0)
Number of Devices: 10
Device Types: Discrete Output, Normally Open (N/O) or Normally Closed (N/C)
e Four (4) relay outputs, form C, dry contacts
e Four (4) FETs (high speed)
e Two (2) IGBTs (high power)

There are three screw terminal connectors for each relay output and two screw terminal connectors for each
FET and IGBT output.

Terminals 70 to 81 are for the four relay terminals.

Terminals 82 to 89 are for the four FET terminals.

Terminals 90 to 93 are for the two IGBT terminals.

Green LEDs give a visual indication of active output signal.

become very hot. Avoid contact.

Digital Outputs

—
%u
< I
I0Q 1000F| |IO000000Y| [O0000000000S OO0 ®®®®]
95 94,103 92 91 90 80 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 60 68 67 66 65 64 63 62
%
P B HI GBS SBS o sB: 08B0 GBS SBG TE. & 08. § SB. § 5fF &5 98 8§ 5 &5 &35 3
g2 8< 213888 288 £ 383 833 885 g8 $ 08y o fEp ¢ S8y 2 ZE; 8 BE 28 8 852 Z 4@s
95 94 93 92 91 90 89 88 87 86 8 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62
o < 8o 8o I e L L T SN DR SN B & & - * E
2 2 .
RS48s IBGT2 IBGT 1 FET4 FET3 FET2 FET1 Relay 4 Relay 3 Relay 2 Relay 1 8 2 8 9 [
2321485 3A @30V 3A at 30Vdc Form C 10A @ 125Vac 1/8HP 5A @ 30Vdc
— U oupus—/  reroupus — L Rolay Ouiputs y \ naiog ()
ve IBGT Outputs

HOT SURFACE. AVOID CONTACT.
W\ COVER SURFACE IS HOT AND MAY CAUSE

Pickup
110kHz
Vi
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3.1.6 Types and Specifications for the Optional Analog Output on the Centurion C3-1 -A
Analog Outputs (A0)

Number of Devices: 2
Device Types: Analog Output, (4 to 20) mA or (0-5)V, 16 bit hardware

There are two screw terminal connectors for each analog output.

The AO optional module is added to the C3-1 at the factory inside the DIN enclosure. While these terminals are
present on all models the feature may not be installed.

Optional Analog Outputs
)

;—:7%;ﬁ C3-1 -A
§§ 000000000008 [9006 T@@@@]

83 82 81 80 79 78 77 76 75 74 73 72 71 170 65 64 63 62
588 £ iB8s & 080 8 884 § 5B, 353 28 8 83 3 22 2 8
alig 5 285 2 288 2 ZE0 2 Z2EG 2 52 2 2 ¢ SE f ala
83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62
i e B I R e e T & & & E L
T z .,
FET1 Relay 4 Relay 3 Relay 2 Relay 1 2 2 2 9 e
Form C 10A @ 125Vac 1/8HP 5A @ 30Vdc
J o oy oups — \ pnaiog U
Outputs
28

Pickup
30-10kHz
Vi

tic

3.2 Input/Output Types and Specifications for the Optional C3-2 Expansion Module to the Centurion C3-1
3.2.1 Analog Inputs (Al)

Number of Devices: 8

Device Types: Analog Input, (4 to 20) mA or (0 to 5) V, 12 bit hardware.

There is one screw terminal connector for each analog input.
Terminals 126 to 133 are Al terminals.

BE NON-HAZARDOUS w

ZRTISSEMENT - RISQUE D'EXPLOSION AVANT DE
CONNECTER L'EQUIPMENT; COUPER LE

JURANT OU S'ASSURER QUE L'EMPLACEMENT.
Analog Inputs
Software Selected 0-20mA or 0-5V

2 & % 5 &t s 5 &
S50z ) 2T ey

FoF B < T T T T T T <

HD

123 124 125 126 127 128 129 130 131 132 133

e
x o e o+ o+ oz x££ & o+
¢ 8 B % 2 2 & 5 £ b v L3

2123 124 125} "126 127 128 129 130 131 132 133

OO0 00000000 03_2
%
|

Analog Inputs

TTD-98055N page 9 of 44



3.2.2 Thermocouple Inputs (TC)
Number of Devices: 8

Device Types: Thermocouple Input, Type J or K, 12 bit hardware
Open Thermocouple Detection: Drives channel reading high (max of scale).

There are two screw terminal connectors for each thermocouple input.
Terminals 109 to 124 are TC channels where White or Yellow indicate positive inputs and Red indicates negative inputs.

An additional terminal connector is provided, identified as SHD, which isolates thermocouple shields. This con-
nection, at terminal 125, is intended to be wired to an isolated bus bar for thermocouple shield wires. If ground-
ed thermocouples are used, the shied terminal should not be connected.

MODEL: TO BE NON-HAZ
SERIL No: AVERTISSEMET
DECONNECTEF
Thermocouple Inputs COURANT OU S
Software Selected Type J or K
Plus (+) White or Yellow; Minus (-) Red
R
$ 2 P EEE &g e e
O 0O 0O O OO O o o o o o o o o o I
PRRERRRRRRERRRRRERRS
109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125
b5 o o v i v v it Sr v Si v i ol
2% o 83 G B B BX e BX Ba B Ba B3 De 83 8a
JiOQ 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125
h—

3.2.3 Analog Outputs (A0)
Number of Devices: 4

I
Thermocouple Inputs

Device Types: Analog Output, (4 to 20) mA or (0-5) V, 16 bit hardware

There are two screw terminal connectors for each analog output.
Terminals 137 to 144 are AO terminals.

Analog Outputs
|

al |

553IATY ULOD

S000600
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o
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crn

N L L+
-
5 H

oooooooo
T 2 2 2 T % 2 2

No

ADDRESS

144 143 142 141 140 139 138 137
L &
%

e 2

136 135 134
© <o

©»
Q
<

4
&
Q
<

+
&
o]
<

—— Analog Outputs ———

5 %
8 o
x <

)
o
<

Voltage Rating: 10VDC, MIN., 32VDC MAX. ‘
AIIAR % ADDE B A8 N TA (42890 AD

4.0 Hazardous Area Operation
The Centurion approvals for CSA, CLASS 1, DIVISION 2, Groups B, C and D are pending.

known to be non-hazardous.
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5.0 Hardware Installation and Wiring

5.1 Mounting the Centurion Controller
The Centurion can be mounted vertically or horizontally on a standard DIN rail. Three clamp type feet along the bottom of
the controller attach to the DIN rail, however, rail stops are recommended to prevent sliding.

MOUNTING i: 13-1/8 in. (333 mm) -
BRACKET DETAIL =
C3-1 Mounting —
Bracket W
DIN Type — SE
Mounting Rail '% E
2
To Panel i
5.2 Mounting the Centurion C3-3 Display
The Centurion C3-3 Display can be mounted in the same hole cutout of other Murphy display modules. Four screws
attached the display bezel to the mounting surface.
~——  6-1/2in. (165 mm) — —»‘ -=—2-1/8 in. (54 mm) ~—  6.0in. (152 mm) —»
(© o) = B D | o o
@ MUHPHY) @ B
Centurion.
L i B 5.50 in.
E]r = J (s paomm
H 5-1/4 in. B
< >
(134 mm)
o =& o l
2 9 = L = '\ —| 3in. (76 mm) T¢
0.156 in. (4 mm) dia. 4 places
5.3 Power Supply Wiring Power HIOOk Up
Power Al
Centurion C3-1 1/0 Module C3_1
Requirements: (10 to 32) VDC: 30W (Max)
There are two screw terminal connectors for power hookup at %@HH %@%H 5
terminals 62 and 63, labeled B+ and B- respectively. oo @

Centurion C3-2 Optional Expansion Module Power Hook Up
Requirements: (10 to 32) VDC I

There are three screw terminal connectors for power hookup =)
at terminals 134 to 136, labeled B+, B- and B- respectively. M| || C3'2

144 143 142 141 140 139 138 137

136 135 134

[— Analog Outputs _J |—

[ Votosran 10000, 00k .
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5.4 Wiring the Centurion G3-3 Display

NOTES:
1. FIELD WIRING CONNECTIONS TO BE INSTALLED IN
ACCORDANCE WITH THE NEC FOR CLASS I, DIV 2 GRPS. B,
C, AND D, HAZARDOUS LOCATIONS.
2. USE EIA RS485 SHIELDED, TWISTED PAIR, 120 OHMS
CHARACTERISTIC IMPEDANCE CABLE FOR RS—485 INTERFACE.
@xm\mum OR RS—485 MAY BE CONNECTED TO THE RTU
BUT NOT BOTH.
@xw\mum OR RS—485 OR USB MAY BE USED TO
CONFIGURE THE UNIT BUT ONLY ONE AT A TIME.

DO NOT CONNECT/DISCONNECT

POWER SUPPLY TERMINAL mhooxf/
WIRING OR REMOVE/INSTALL
POWER SUPPLY UNLESS AREA IS
KNOWN TO BE NON-HAZARDOUS.

FW MURPHY TuLsa, ok
MODEL No:
SERIAL NO:

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT
UNLESS POWER HAS BEEN SWITCHED OFF OR THE AREA 1§ KNOWN
TO BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE DEXPLOSION - AVANT DE
DECONNEGTER L'EQUIPEMENT, COUPER LE GOURANT OU SASSURER
QUE L'EMPLAGEMENT EST DESIGNE NON DANGEREUX.

USER SUPPLIED D
POWER SUPPLY
10-32 VDC

/A\ | Rs-232 RTU

RS-485 RTU (NOTE 2)

PORT 1—-RTU

0.6 Nm]

RS-232 CONFIG DOWNLOAD | /A\

3
— — USB CABLE,
. 90 e e QQ Otk TYPE A (M) TO TYPE B (M),
B8ruf..8% g8 2. .8r2 CONFIGURATION CABLE TO PC
@).:
OSTAT 2
|| ] [ L
| ruhmbtaboinise
S i
Bz =s SCREW TORQUE
@PDTDY 037 - 0.44 bs/ft [05 -
WIRE GAUGE
12 = 24 AWG
STRIPPING LENGTH
9/32 in. (min.)
|||||| J
IIIIIII J N,
IIIIIIII J
N
— & (NOTE 2)
|
PORT 2 —

1. REMOVE THE CAP FOR THE "GROUND BRAID" LUG BY
UNSCREWING IT COUNTERCLOCKWISE.

2. SLIDE A % INCH BRAID INTO THE SLOT IN THE "GROUND BRAID”
CONNECTION

3. REATTACH THE "GROUND BRAID” LUG BY SCREWING IT CLOCKWISE.
CONTINUE TIGHTENING UNTIL THE BRAID IS FIRMLY ATTACHED.

NOTE: DO NOT SOLDER ANYTHING

4. ROUTE THE LOOSE END OF THE % INCH BRAID TO THE PRIMARY
GROUNDING POINT ON THE PANEL. THIS MUST BE A LOCATION
THAT IS DESIGNED FOR SHIELD DRAINS. ON MURPHY PANELS,

THE RECOMMENDED LOCATION IS THE FEED—THRU GROUNDING LUG
LOCATED IN THE LOWER PORTION OF THE PANEL.

5. CUT THE % INCH BRAID TO LENGTH. DO NOT ADD SERVICE
LOOPS, ETC.

6. USING CRIMPING TOOLS, ATTACH A LUG TO THE END OF THE %
INCH BRAID

7. ATTACH THE LUG TO THE FEED—THRU POST AND SECURE

NOTE:
BRAIDS LARGER THAN % INCH CAN BE USED AS LONG AS THE
MATERIAL FITS INTO THE "GROUND BRAID" LUG ON THE MVIEW.

RS-485 CONFIG| /A\

CONFIGURATION

A | INITIAL RELEASE

REV CHANGES MADE
DRAWN BY:  JAD [£RNO. 3762
DATE: 2-17-05 TIXD BY: AR T/nwo, BY: Ple
MODEL: INSTALLATION

DIAGRAM, C3-3
DRAWING NO. SIZE REV.

50—-08—-0046 ClA
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5.5 Wiring the Centurion G3-1/C3-2

NOTES:
1. FIELD WIRING CONNECTIONS TO BE INSTALLED IN

ACCORDANCE WITH THE NEC FOR CLASS |, DIV 2 GRPS. B,
C, AND D; T4 (MAXIMUM AMBIENT TEMPERATURE 85 °C)

HAZARDOUS LOCATIONS.

2. INSTALL A 1A, 600V PIV DIODE IN PARALLEL WITH
FET AND IGBT OUTPUTS.
(1N4005 - FWM P/N 36-16-1002).

3. USE TWO CONDUCTOR CABLE WITH FOIL SHIELD AND
DRAIN WIRE FOR MPU INPUT.

4. USE EIA RS485 SHIELDED, TWISTED PAIR, 120 OHMS
CHARACTERISTIC IMPEDANCE.

INSTALL 120 OHMS TERMINATING RESISTOR ON FIRST AND

LAST NODE ON RS-485 NETWORK.

ALL RS-485 DEVICES MUST SHARE DC COMMON GROUND.

TO MAKE NETWORK RUGGED, A PULL-UP/PULL-DOWN
MAY BE HELPFUL (FWM P/N 10-00-7607).

o

TO GROUND IGNITION USE PILOT RELAY WITH
100 OHM, 2W SERIES RESISTOR TO GROUND.

6. RELAYS MUST BE HERMETICALLY SEALED
RELAYS, CSA OR UL APPROVED FOR USE IN CL. |, DIV.
GRPS. B, C, & D HAZARDOUS LOCATIONS.

7. NON-INCENDIVE FIELD WIRING CHARACTERISTICS:
VOC =16 VDC
ISC=10.8 uUA
Cmax =0.2 uF
Lmax = 100 mH

b ANALOG OUTPUTS ARE ONLY AVAILABLE ON C3-1-A MODEL.

SCREW TORQUE
0.37 - 0.44 Ibs/ft [0.5 - 0.6 Nm]

WIRE GAUGE
12 - 24 AWG

STRIPPING LENGTH
9/32 in. (min.)

~—0.20

in.

2,

mam]

PORT 4

TO
C3-2
CAN

WARNING - EXPLOSION HAZARD - DO NOT
DISCONNECT EQUIPMENT UNLESS POWER HAS
BEEN SWITCHED OFF OR THE AREA IS KNOWN TO
BE NON-HAZARDOUS.
AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT

DE DECONNECTER L'EQUIPEMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST

DESIGNE NON DANGEREUX.

RS-232

OR

RS-485
MODBUS
MASTER

(PCORDCS

ADDRESS
CONFIGURATION
(SHEET 2,
DIAGRAM C)

)

RS-232
OR
RS-485
MODBUS
MASTER
(DISPLAY)

—

—<GE
>

TYPICAL,
(NOTE 2)

SHEET 2 & 3
—24 VDC

10A @ 125VAC
5A @ 30VDC

77
TYPICAL 7
4 PLCS.

CUSTOMER
[HE2VD N supplien

(—24vDC 10 — 32v0C

GND RECOMMEND

24VDC FOR

= XMTRS

MAGNETIC
PICKUP

4.5VAC—120VAC

[+ >—
B

/A

ADDRESS
Software Select 232/4

Centurion.

CONFIGURABLE CONTROLLER

Sotware Solct 22245
ot —

Modbus Slave

BEEN SWITCHED OFF OR THE AREA IS KNOWN
TO BE NON-HAZARDOUS.

- RISQUE DEXPLOSION AVANT DE

DECONNECTER L'EQUIPMENT, COUPER LE

COURANT OU SASSURER QUE LEMPLACEMENT.

B4 B
1BGT2  1BGT 1

n@v
Coman)

Outputs
18GT

FET3

shatsova
——— Fer oupus ——!

FET2 Relay 4

HOT SURFACE. AVOID CONTACT.
‘COVER SURFACE IS HOT AND MAY CAUSE

Relay 3 Relay 2 Relay 1

Form C 10A @ 125Vac 1/8HP 5A @ 30Vdc

Relay Outputs

PERSONAL INJURY IF TOUCHED.

IONS TO P

NON-INCENDIVE FIELD WIRING CONNECT-

CLASS I, DIVISION 2, GROUPS. B, C, & D (T4)
HAZARDOUS LOCATIONS.

ROUTE SWITCH LEADS SEPARATE FROM
ALL OTHER WIRING.

€ SWITCHES FOR USE IN

Magnetic Pickup
5.120Vrms, 30-10kHz.
10-32Vde

Power Requirements

Tear 3

g Inputs

Software Selected 0-20 mA or 0-5 V

10

8ol

"=

»
H
£

H

2
5
°
g
H
B

ety ~
24

TP
w2+ B At2e —

prie

==

TYPICAL
8 PLCS.

NON-INCENDIVE FIELD WIRING CONNECTIONS TO GENERAL PURPOSE

WHITE\ YELLOW

RED

TYPE JK

TYPICAL
12 PLCS.

VOLTAGE
INPUTS
(SHEET 2,
DIAGRAM B)

ENCLOSURE PASSIVE MECHANICAL SWITCHES OR MURPHY SOLID

STATE SWITCH DEVICES APPROVED FOR USE IN CL. I DIV. 2 GPS. B, C,
AND D HAZARDOUS LOCATIONS.
ROUTE SWITCH LEADS SEPARATE FROM ALL OTHER WIRING.

A INITIAL RELEASE
REV. CHANGES MADE
MURPHY V@
DRAWN BY:  JAD [ERNO. 3834
DATE:  3-12-05 7015 BY: AR Tnnc, BY: Ple
MODEL: INSTALLATION
DIAGRAM, CENTURION
DRAWING NO. SHEET 1 OF 2 SIZE REV.
50-08-0047 C|A
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5.5 Wiring the Centurion C3-1/C3-2 (continued)

[ 7 " DIAGRAM A - RS-485 TYPICAL CONNECTIONS
CENTURION %ZJL CENTURION %Z POLLING DEVICE

RTU NODE #N+1 RTU NODE #N MODBUS MASTER
SHD @m:o @mzu
B B B
A A A

CENTURION #N2 OTHER DEVICE CENTURION #1 POLLING DEVICE

RTU NODE #3 RTU NODE #2 RTU NODE #1 MODBUS MASTER

SHD @w:—u @m:—u @w:—u

B B B B

A A L A A
L * SEE NOTE 4, SHEET 1 ]
[ DIAGRAM B - TYPICAL VOLTAGE INPUT WIRING |
7 7
| POTENTIOMETER
| TYPE |
| o poT |

VOLTAGE INPUTS
| e SyriLEp (> — (SHEET 1 OR SHEET 2) |
7 REGULATOR \H\ 7
| TRANSMITTER
TYPE
7 e VOLTAGE INPUTS |
| seer oUSTOlET (SHEET 1 OR SHEET 2) |
0-5 VDC

7 TRANSMITTER 7
7 7
- - - - _ _|
[ DIAGRAM C - PORT 2 ADDRESS JUMPER FUNCTION |

JUMPERS SETTINGS DETERMINE THE
OPERATION OF PORT 2

FOR CONFIGURATION TRANSFER
1. REMOVE ALL SHUNTS
2. CYCLE POWER

FOR NORMAL (RUN) OPERATION

1. PLACE SHUNTS IN DESIRED
ADDRESS CONFIGURATION

2. CYCLE POWER

PORT COMMUNICATION SETTINGS

SOFTWARE.

TO ESTABLISH COMMUNICATION WHEN
SETTINGS ARE UNKOWN REMOVE ALL
JUMPERS DURING NORMAL OPERATION.

ADDRESS

DEFAULT 9600,N,8,1;RTU 1

(BAUD, PARITY, ETC.) ARE CONFIGURED BY

WARNING - EXPLOSION HAZARD - DO NOT
DISCONNECT EQUIPMENT UNLESS POWER HAS
BEEN SWITCHED OFF OR THE AREA IS KNOWN TO
BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT
DE DECONNECTER L'EQUIPEMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST
DESIGNE NON DANGEREUX.

TO
C3-1
CAN

PORT 3

Y=t 55 5 =

7\_CI_UI<V
| Centurion

R ThORABLE CONTRDLLER

ool I

E:is:ﬁg;i;é
g<a  8E s s s b i s o s
e s 88 5 s
3 wooress 8 8 883888

Ues J (——"y ———

Voliage Rating: 10VDC, MIN., 32VDC MAX.
CL I, DIV. 2, GRPS. B, C & D; T4 (135°C) OR

NON-HAZARDOUS LOC. ONLY WHEN
INSTALLED PER MURPHY DWG. 50-08-0047.

10-32vdc

WARNING - EXPLOSION HAZARD - DO NOT
DISCONNECT EQUIPMENT UNLESS POWER HAS.
BEEN SWITCHED OFF OR THE AREA IS KNOWN

TO BE NOK-HAZARDOUS.

AVERTISSEMENT - RISQUE DEXPLOSION AVANT DE
DECONNECTER L'EQUIPMENT, COUPER LE
COURANT OU SASSURER QUE LEMPLACEMENT.

Power Requirements

Thermocouple Inputs.

3 TCor—

£Ps ) Yt or Yol Mins ) Res

Analog Inputs
Software Selected 0-20mA or 0-5V

. lected Type J or K J
o

£
4+
5
6

7+
£
o
o

o
e
o
e
e
S
At
g A
8 A
A1
g
3
g
2

C1s
7

"
5+
6+
7+
8

RED

WHITE\ YELLOW

TYPICAL
8 PLCS.

RGNS

VOLTAGE
INPUTS
(SHEET 2,
DIAGRAM B)

TYPICAL
8 PLCS.

DRAWING NO. SHEET 2 OF 2

50-08-0047/

SIZE

C

REV.

A
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6.0 Using the C3-3 Display to View and Configure the Centurion
Controller Settings

The Murphy C3-3 Display module is a highly integrated opera-
tor interface specially programmed to complement and sup-
port Centurion controller.  The primary purpose of C3-3
Display is to display operational and configuration parameters
and provide access to modify the configuration parameters
stored in the Centurion controller.

6.1 Features

® Power
—10 - 32 VDC (LED active indication)
— Storage power able to withstand 12V crank

® Package and Design
— Same 5 x 5 design as annunciators
- 12 key keypad

e Familiar annunciator keys

e Fasy navigation keys
— 128 x 64 graphic backlit display
— Configurable using PC Software
— Field Upgradeable (flash bootloader)

e Communications
— LED active indication for each port
— RS232/485 (Modbus Master)
- RS232/485/USB 1.1 Compliant Port

¢ Download Configuration/Monitoring

e Approvals

— Centurion-—

[
5 55m®
5 EEB

— Approvals for CSA, CLASS 1, DIVISION 2, Groups B, C and D are pending.

6.1.1 Keypad Description and Navigation

/

ESC
Fn ACK A

SETUP
HOME ENTER v

TIMER
RESET STOP TEST

RUN
wqn

/

The keypad for the C3-3 Display has 12 keys. The
following table generally describes the keys and
their function for each of the three screen types:

¢ Operating status screens
e Setup screens (Password required)
e Edit screens (Password required)

Many of the keys have a modified action relative to
the current location of the cursor and the current
page being displayed.
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HOME

ESC
ACK

Fn

SETUP
ENTER

RESET

Operating Status Screen
Allows the user to get to the first line of the current screen, or if pressed again, to get to the default
operating status screen.

Set Up Screen
Allows the user to get to the first line of the current screen

Edit Screen
No associated action.

ESC/ACK

Operating Status Screen
Acknowledge the active message/alarm that is currently displayed in the Alarm Banner.
Acknowledges all active messages and alarms displayed in the Active Alarm Screen.

Set Up Screen
Exit Setup mode.

Edit Screen
Exit without saving changes to the current configuration.

Fn (Function Key)

Operating Status Screen

Enter “Function mode” and display a dialog box with additional available functions. Automatically can-
cels upon moving to the next mode, or if no subsequent function is chosen within five seconds.

Set Up Screen
Enter “Function mode” and display a dialog box with additional available functions. Automatically can-
cels upon moving to the next mode, or if no subsequent function is chosen within five seconds.

SETUP/ENTER

Operating Status Screen
Enter Setup Mode.

Set Up Screen
Enter Edit mode or Sub-menu.

Edit Screen
Accept and save changes made to a current parameter before exiting Edit mode.

RESET

Operating Status Screen
Reset any active timers and alarms/faults.

Set Up Screen
No associated action.

Edit Screen
No associated action.
CE-05171N page 16 of 44



RUN
STOP

L

<

[A]

RUN/STOP

Operating Status Screen
Initiate or cancel a start sequence.

Set Up Screen
No associated action in either Shutdown mode, or Remote mode on standby. Initiate stop sequence
when held for two seconds, if equipment is running.

Edit Screen
No associated action.

ARROW UP
Operating Status Screen
Scroll up one line. Automatically repeats if held down continuously until reaching the first line.

For history screens, scrolls up one history (for example: Shutdown or Event).

Set Up Screen
Scroll up one line. Automatically repeats if held down continuously until reaching the first line.

Edit Screen
Increment the digit selected by the cursor (from 0 to 9). The user will not be allowed to increment the
selected digit if it would result in exceeding range limits.

ARROW DOWN

Operating Status Screen
Scroll down one line. Automatically repeats if held down continuously until reaching the final line.

For history screens, scrolls down one history (i.e. Shutdown or Event).

Set Up Screen
Scroll down one line. Automatically repeats if held down continuously until reaching the final line.

Edit Screen
Decrement the digit selected by the cursor (from 0 to 9). The user will not be allowed to decrement the
selected digit if it would result in exceeding range limits.

ARROW LEFT

Operating Status Screen
Display previous screen. Automatically repeats if held down continuously until reaching the first screen.

Set Up Screen
Display previous screen. This key has no action when in a sub-menu.

Edit Screen
Move the cursor to the previous digit.
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TEST

TIMER
“0”

ARROW RIGHT

Operating Status Screen
Display next screen. Automatically repeats if held down continuously until reaching the final screen.

Set Up Screen
Display next screen. This key has no action when in a sub-menu.

Edit Screen
Move the cursor to the next digit.

TEST

Operating Status Screen
Enter test mode and start test timer. This is not applicable in Shutdown mode.

Set Up Screen
No associated action.

Edit Screen
No associated action.

TIMER “0”
Operating Status Screen
Zero displayed timer (Global Timers, State Timers, etc.)

Set Up Screen
No associated action.

Edit Screen
No associated action.
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6.1.2 Display Context

The graphic LCD displays are organized around operating status screens and setup screens. The actual number of status
screens will be related to the total number of end devices configured for the controller. In either screen set, ten (10) lines
are visible at a time; with up and down arrow characters indicating more lines are available on the page. Also, for both
screen sets, navigation between screens is accomplished by pressing the left or right arrow keys.

Operational/Process
Information Area i comp. OIL PRESS. T 74 PSI |}
5 :| SUCTION PRESS. 35.3 PSI Status Area
el :| DISCHARGE PRESS. 265 PSI | :
"""""""" i| DISC. PRESS. TARGET 270 PSI | 5
“Ti| coMp OIL TEMP 105° F : ;
ALARM i| DISC. TEMPERATURE 130° F : K
‘| _COOLER TEMPERATURE __ ____  _105° F ] [
J LOW ENGINE OIL LEVEL ___..--=="TT’
4 REMOTE = VA 7 0000 . 3H-
i| WARMUP B2 TIME-140 | |
S ———— [ wows |

| NAVIGATION TIMER

6.1.3 Numeric Entry

(1

The C3-3 Display uses a different approach to enter values than previous Murphy controllers. Instead of holding
in the arrow keys until the desired number is displayed, the Centurion display allows individual editing of each
position of the desired number. This is accomplished by entering the Edit Mode and using the UP/DOWN arrow
keys (1) to adjust the number above the blinking cursor (2) between 0 and 9. To edit another position, simply use
the LEFT/RIGHT (3) arrow keys to move the cursor to that position (4) and repeat the edit process until the
desired number is displayed.

In this way, values are “built” rather than “scrolled” through. Some digits may not be allowed to increment if it
would result in exceeding range limits. Values which can be positive or negative will have a sign (#) to the left of
the number. To change the sign value simply move the cursor to the sign using the LEFT arrow key and “toggle”
between + and — using the U and DOWN arrow keys. If the range of the value will exceed range limits the sign
may not be allowed to change. In this case, try reducing the numebr by decrementing the left most digit by one
or more and attempt to change the sign again.

In some instances, a word rather than a value is represented in the Edit Mode. This works like the sign value as
an ON/OFF or YES/NO prompt where the value is “toggled” between choices using the UP/DOWn arrow keys.
The value is not active in the controller until the ENTER key has been pressed to send the value to the controller.
Pressing the ESC key will discard any changes and keep the original value prior to entering the Edit Mode.

) 2 @ (4)

ﬁP and DOWN ‘ LEFT and RIGHT
00000 4 B 00001
VA
4) <4 Blinking Cursor
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6.2 Operational Screens

In addition to the set up screens reviewed in Section 7.3, the C3-3 Display offers a number of operational displays.
On the Operating Status screens, the two bottom lines display the state, hours, mode and active timer status.
This information is key to understanding the “status” of the controller.

Mode refers to the Operating Mode of the controller and can be LOCAL or REMOTE. Depending on the configuration
active in the controller, the operation may differ depending on what Mode the controller is currently displaying.

NOTE: The Mode can be changed by pressing certain keys, if the configuration allows for REMOTE mode.
Pressing RESET or RUN/STOR is a Local function and will change the Mode to Local if it is in REMOTE.
Pressing Fn before pressing RESET or RUN/STORP is a REMOTE function and will change the Mode to REMOTE if it is in LOCAL.

6.2.1 Default Operating Screen

After turning on the power, the user will view the F W Murphy logo screen for three seconds before the next
screen displays, which is a software-configured default operating screen. The MConfigPro software allows
users to configure up to five screens with controller I/O groupings. Possible custom screen types that may have
been configured as a default operating screen, or which may be also displayed, include:

a) Custom Line by Line allows process data to be displayed in a list format with description and value.
b) Custom Gage allows user to display four (4) most important pieces of data on a 2 x 2 table in larger font.
¢) Custom PID up to 4 PID screens.

For more information on configuring the optional screens through the MConfigPro software, please refer to the
Centurion Controller Programming Manual.

6.2.2 F W Murphy Logo Screen

MURPHY

Logo

6.2.3. Corporate and Version Information Screen

Screen

The F W Murphy Logo is the first screen in the sequence of
Display screens and can be viewed by holding down the left
arrow until scrolling left ceases.

FW MURPHY - MVIEW
WWW . FWMURPHY . COM
SALES@FWMURPHY . COM
(918) 317-4100

DISPLAY VER XI.XI.XI

CONTROLLER VERSION XI.XI.XI

MCONFIG PRO VER XI.XI.XI
Info Screen

Following the F W Murphy Logo screen is the F W Murphy
corporate contact information which also lists firmware version
information for the Centurion C3-3 Display, the C3-1 1/0
Module and the MConfigPro Software.
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6.2.4. Shutdown History Screen

SHUTDOWN HISTORY 1/3
PANEL ESD

<
00059:16:09
LOW SUCT PRESS
00059:15:11
OVERCRANK
00054:04:40

6.2.5 Event History Screen

Shutdown History Sreen

The history of the last twenty shutdowns is displayed on this
screen, with the most recent at the top of the list and the old-
est at the bottom.

Each event is displayed with the shutdown label on one line
and the hour meter reading on the following line. Pressing the
up/down arrows will scroll up/down one shutdown at a time
rather than one line at a time.

The “1 /3" at the right end of the top line means the user is
viewing shutdown one of a total of three stored. The newest
shutdown will always be number one and it will push the older
shutdowns further down the list.

EVENT HISTORY 1/3
PANEL ESD <
00059:16:09

PANEL RESET

00059:15:58
LOW SUCT PRESS

00059:15:11

Event History Sreen

The user easily can view the events (alarms, etc.) logged
before and after a shutdown of interest.

There will be a maximum of thirty two events in this history
and beyond that a new event will cause the oldest event to be
discarded.

6.2.4 Active Alarms Screen

ACTIVE ALARMS

J' LOW SUCT PRESS
J' LOW BATTERY VOLTS

ACK-ACK ALL ALARMS

Alarms Screen

COMP. OIL PRESS. 74 PSIT
SUCTION PRESS. 35.3 PSI
DISCHARGE PRESS. 265 PSI
DISC. PRESS. TARGET 270 PSI
COMP OIL TEMP 105° F
DISC. TEMPERATURE 130° F
COOLER TEMPERATURE 105° F
J LOW ENGINE OIL LEVEL

REMOTE VA 0000.3H
WARMUP B2 TIME-140

Operating Status Screen 3

All active alarms and warnings will be displayed on this screen.
The top line is the screen heading and the next six lines dis-
play alarms. If there are more than six active alarms, there will
be up/down arrow icons at the bottom of the screen and the
user can press the up/down arrow keys to scroll up or down.
Unacknowledged alarms will be preceded by a musical note
character and acknowledged alarms will have a bar through
the staff of the note.

Pressing ACK on this screen will acknowledge all active alarms.

This screen shows the alarm annunciation as it will appear on a
status screen.

The alarm message(s) will overwrite the bottom line of the active
screen area and then briefly clear once a second. This will con-
tinue until it is acknowledged with the ACK, key unless it is a
self-clearing alarm. If there is more than one unacknowledged
alarm active, each alarm will be displayed for one second each
until acknowledged. The ACK key will acknowledge the alarm
currently displayed. Pressing the Fn key followed by the ACK
key will switch to the Alarms screen.

CE-05171N page 21 of 44



6.2.5 Gage Display
This is an example of a custom gage display. Configured soft-
ware orders the data as needed. This display provides larger

OIL PRS WTR TEMP characters for easier viewing as well as a means to prominently

display items of interest. Unacknowledged alarms will overwrite
42 PSI 145 oF

the bottom half of the lower two gage boxes. The two bottom

BATTERY ENG SPEED lines are used to display the mode, hours, state and active
timer status.

13.7 VDC 1250 RPM

REMOTE 0000.5H

WARMUP B2 TIME=140

Custom Gage Sreen

6.2.6 Line By Line
This is an example of a line by line status screen for engine

parameters.
ENGINE SPEED 1140 RPM The MConfigPro software orders the available data as
ENGINE OIL PRESS. 47 PSIT needed.
INTAKE MFD PRESS. 7.5 ‘HG Notice that th h fh
JKT WTR TEMP 1300 F otice that there are no up/down arrows at the bottom of the
AUX WTR TEMP 92° F screen because there are no additional lines to be displayed
on this screen.
REMOTE 0000.3H
WARMUP B2 TIME-140

Operating Status Screen 1

This is an example of a line by line status screen with more

parameters.
COMP. OIL PRESS. 74 PSI If the parameters do not fit on a single screen, up/down arrow
SUCTION PRESS. 35.3 PSI .
e g e icons at the bottom of the screen can be u§ed to scroll up or
DISC. PRESS. TARGET 270 PST down. The two bottom lines are used to display the mode,
COMP OIL TEMP 105° F hours, state and active timer status.
DISC. TEMPERATURE 130° F
COOLER TEMPERATURE 105° F
AMBIENT TEMPERATURE 91° F
REMOTE VA 0000.3H
WARMUP B2 TIME-140

Operating Status Screen 2

6.2.7 Custom PID Screen
The user may choose to display any configured PID functions
in this convenient format. The control output will be displayed

SETPOINT 75 PSI as a percentage of the range. The bottom two lines are used

| o : —
75% to display the mode, hours, state and active timer status.

LINE PRESSURE 65 PSI

] 75%

CONTROL OUTPUT
I 805
SUCTION PID

REMOTE VA 0000.3H
WARMUP B2 TIME=140

CUSTOM PID Sreen
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6.3 Setup Screens and Menus
6.3.1 Password Screen

ENTER PASSWORD

FOR SETUP MENUS

00000 <«

VA ENTER-ACCEPT
< ESC-CANCEL

Password Screen

SUPER USER MENU

COM FAIL DISABLE |
SETUP T/O DISABLE

CONFIG FAIL DISABLE

RESET FAULT HISTORY

RESET EVENT HISTORY

No 4

VA ENTER-EDIT
<) MORE MENUS

Super User Menu Screen

CONFIRATION DOWNLOAD

COM 1 CONFIG DOWNLOAD |
COM 2 CONFIG DOWNLOAD

USB CONFIG DOWNLOAD

FIRMWARE DOWNLOAD

VA ENTER-EDIT

Download Only Screen

Some settings are password protected, including the setup screens.
This is the first screen seen when the SETUP/ENTER key is pressed.

The password need only be entered once during any editing
session. The password will reset when the editing session is
exited, or is timed-out due to keyboard inactivity.

The cursor begins at the last digit on the right. The user can
adjust the value of each digit with the up/down arrows while
the left/right arrows are used to select the digit to edit.

Passwords are assigned using the MConfigPro software and each
digit can range from zero to nine (except the first digit on the left)
for a total range of 00000 to 65535 for the complete password.

The user will not be allowed to increment the selected digit if it
would result in exceeding range limits.

There are three separate levels of passwords to accommodate
several security needs:

e “Standard” password — Allows access to every feature
except the Super User menu. Valid Standard passwords
can be zero or any number between 100 and 65535. If the
Standard password is set to zero, the result is that anyone
can have read/write access to setup menus.

e “Super User” password — Adds the Super User menu to the
Standard menus. Valid Super User passwords can be in the
range of 100 to 65535. The Super User password can not
be the same as the Standard password.

e “Download Only” password — This Special 35 Jump Code
allows access to a download menu and is set to a fixed
value of 35. This allows a configuration to be downloaded in
the event that the current passwords are lost or no initial
configuration has been downloaded.

If the Standard password is not zero and a password of all zeroes
is entered, the user will have “view only” access.

Inactivity Timeout: Setup procedures must be started and
completed in a timely manner. Note that after 3 minutes
without activity, the keypad returns the default operational
screen and a password must be re-entered to return to the
setup and edit menus.
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6.3.2 Digital Input

DIGITAL INPUTS

DIGITAL INPUT 1 L |
DIGITAL INPUT
DIGITAL INPUT
DIGITAL INPUT

DIGITAL INPUT
D IN 01 N/0 «

VA ENTER-EDIT
» MORE MENUS

uos W N

Digital Inputs Setup Screen 1

DIGITAL INPUTS

DIGITAL INPUT 1 <4
DIGITAL INPUT
DIGITAL INPUT
DIGITAL INPUT

DIGITAL INPUT
D IN 01 N/0d

ENTER-ACCEPT
VA MODIFY SELECTION

U W N

Digital Inputs Setup Screen 2

Digital Input: For up to 32 configured Digital Input devices,
the user may select whether an input is normally open (N/O),
or normally closed (N/C).

6.3.3 Digital Output

DIGITAL OUTPUTS SETUP

DIGITAL OUTPUT 1 |
DIGITAL OUTPUT
DIGITAL OUTPUT
DIGITAL OUTPUT

DIGITAL OUTPUT
R OUT 01 N/0

VA ENTER-EDIT
<) MORE MENUS

oo wWwN

Digital Outputs Setup Screen 1

Digital Output: For up to 10 configured Digital Output
devices, the user may select whether an output is normally
open (N/O), or normally closed (N/C).

6.3.4 Analog Input

ANALOG INPUTS SETUP

ANALOG INPUT
ANALOG INPUT
ANALOG INPUT
ANALOG INPUT

ANALOG INPUT
AN IN 01 <

VA ENTER - SUBMENU
<4 ) MORE MENUS

o s WN

Analog Inputs Setup Screen 1

For up to 20 configured Analog Input devices, the user may edit

a) Moving Average Samples. (1, 2, 4).

b) Determine Raw Count Offset, the lowest reading
expected from the device.

¢) Determine Raw Count Span, the span from the lowest
to highest reading expected from the device.

d) Apply the appropriate Minimum engineering scale. In
most cases, 0% addresses a typical application and it
is the Centurion’s default value.

€) Apply the appropriate Maximum engineering scale.

In most cases, 100% addresses a typical application
and it is the Centurion’s default value.
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ANALOG INPUT 1 SETUP

ESC EXIT THIS MENU

MOVING AVERAGE SAMPLES <
RAW COUNT OFFSET

RAW COUNT SPAN

MINIMUM

MAXIMUM

(1,2,0R 4) 1 <
VA ENTER-EDIT

Analog Input 1 Setup Screen

ANALOG INPUT 1 SETUP

MOVING AVERAGE SAMPLES <
RAW COUNT OFFSET

RAW COUNT SPAN

MINIMUM

MAXIMUM

(1,2,0R 4) 1 <«
VA ENTER-ACCEPT

<4) ESC-CANCEL

Analog Input 1 Setup Screen

6.3.5 Analog Output

ANALOG OUTPUTS SETUP

ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT

ANALOG OUTPUT

(62 BTSN VI O I

AN OUT 01

VA ENTER - SUBMENU
<4 ) MORE MENUS

Analog Output Setup Screen

ANALOG OUTPUTS 1 SETUP

ESC-EXIT THIS MENU

RAW COUNT OFFSET <
RAW COUNT SPAN
MINIMUM
MAXIMUM

00000 4
VA ENTER-EDIT

Analog Output 1 Setup Screen

User may edit:

a) Raw Count Offset, the lowest reading expected from
the device.

b) Determine Raw Count Span, the span from the lowest
to highest reading expected from the device.

¢) Apply the appropriate Minimum engineering scale. In
most cases, 0% addresses a typical application and it is
the Centurion’s default value.

d) Apply the appropriate Maximum engineering scale.
In most cases, 100% addresses a typical application
and it is the Centurion’s default value.
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ANALOG OUTPUTS 1 SETUP
RAW COUNT OFFSET |
RAW COUNT SPAN
MINIMUM
MAXIMUM
00000 «
VA ENTER-ACCEPT
IS ESC-CANCEL

Analog Output 1 Setup Screen 1

6.3.6 Thermocouple Input
User may:
a) Identify whether the calibration Type should be set to J or K.
T ————— b) Assign the Offset value.

THERMOCOUPLE 1 |
THERMOCOUPLE
THERMOCOUPLE
THERMOCOUPLE

THERMOCOUPLE
TEL |

Ul W N

VA ENTER - SUBMENU
«4)p MOORE MENUS

Thermocouple Setup Screen

THERMOCOUPLE 1 SETUP

THERMOCOUPLE TYPE |
THERMOCOUPLE OFFSET

(J OR K) J <

VA ENTER-EDIT
ESC-EXIT THIS MENU

Thermocouple 1 Setup Screen

THERMOCOUPLE 1 SETUP

THERMOCOUPLE OFFSET |
- 00015 <

VA ENTER-ACCEPT

<) ESC-CANCEL

Thermocouple 1 Setup Screen 1
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6.3.7 General Timer Setup

GENERAL TIMER SETUP

Bl TIMER <
B2 TIMER

C TIMER

S1 TIMER

S2 TIMER

(0 - 999) 00060 <

VA ENTER-EDIT
MORE MENU

General Timer Setup Screen

User may edit all general purpose timers. Generally, global timers
affect engine operation. They also help define an event.

a) B1: All event types can be associated with, and locked out
by, a Bx timer. B1 is the first global timer used for delaying
an event condition detection. The timer starts in a running
State (10 — 13) depending on which have been marked ‘In
Use'. B1 is also known as the “Lockout Timer.”

b) B2: The second global timer used for delaying an event
condition detection. B2 is also known as a secondary
“Lockout Timer.”

¢) C: The delay allowing a clear reading before beginning
testing for the arming of Class C events. The default and
typical time for most applications is 2 seconds.

d) S: Users have up to five (5) options to assign additional
special global timers to signals. The Sx timers begin con-
currently with the Bx timers.

€) No Flow: The global delay used for delaying the triggering of
a No Flow event. This global no flow timer is enabled after
B1 expires, and begins timing after any of the no flow transi-
tion times configured in the digital input dialog expires.

f) Test: Time given to allow for maintenance testing of end
devices without triggering a fault or shutdown condition.
The timer initiates when switched to test mode.

g) Ignition Off Delay: Time delay before the assigned ignition
output turns off. This is typically used to burn remaining
fuel vapors after the fuel valve is turned off.

h) Ignition On Delay: Time delay before the assigned ignition
output turns on. This is typically used to delay ignition
until engine crank rollover can occur.

i) Fuel On Delay: Time delay before the assigned fuel valve
output is turns on. This is typically used to delay fuel until

ignition has been turned on.
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6.3.8 Maintenance Timer Setup

MAINTENANCE TIMER SETUP

MAINTENANCE TIMER 1 |
MAINTENANCE TIMER
MAINTENANCE TIMER
MAINTENANCE TIMER

MAINTENANCE TIMER
CHANGE OIL <
VA ENTER-SUBMENU

4> MORE MENUS

Uk W N

Maintenance Timer Setup Screen

MAINTENANCE TIMER SETUP

TIMER DURATION |
TIME REMAINING

CHANGE OIL 00100 <«

VA ENTER-EDIT
ESC-EXIT THIS MENU

Maint 1 Setup Screen

MAINTENANCE TIMER SETUP
TIME REMAINING |
CHANGE OIL 00091 <«
VA RESET-RESET TIMER

ESC-EXIT THIS MENU

Maint 1 Setup Screen 1

The user may access and edit the ten (10) maintenance set-
tings for timer duration. The user may also access and reset
all timer duration and time remaining settings. Note that while
these are configured through MConfigPro, they must be man-
ually initiated, or restarted, in C3-3 Display. All maintenance
timer units are in hours.
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6.3.9 Set points Setup

SETPOINTS SETUP

SETPOINTS 1-16 |
SETPOINTS 17-32
SETPOINTS 33-48
SETPOINTS 49-64
SETPOINTS 65-80
<

VA ENTER - SUBMENU
<> MORE MENUS

Setpoints Setup Screen

SETPOINTS SETUP

SETPOINTS
SETPOINTS
SETPOINTS
SETPOINTS
SETPOINTS

U w N R

LO SUCT PRS

0008.0 <«

VA ENTER-EDIT
ESC-EXIT THIS MENU

Setpoint Setup Screen 1

User can edit any of the 128 set points that are configured.
Set points further configure analog inputs and thermocouple
inputs by defining a threshold, exception or any other out-of-
limit event that may require action. Multiple set points are
often applied to a process and they may be configured as
often as needed to meet changing conditions.

Common alarm and shutdown set points a user might have
configured include:

High Shutdown
Low warning
Open Warning
High Warning
Low Shutdown

A user might also have configured other set point settings
which are not used to indicate alarm or shutdown. For exam-
ple, a set point provides a less flexible, but simpler alternative
to controlling the pump’s start and stop functions.

To edit a configured set point:
a) Assign numeric threshold that if crossed, triggers the set point.
b) Adjust the sign of the threshold value as plus (+) or minus (-) by
moving the cursor to the sign symbol position and use the up
and down keys to toggle the sign.

For more on Set Points, please refer to the Centurion
Configurable Controller Programming Manual.

6.3.10 Control Output Setup

CONTROL OUTPUT

1
CONTROL OUTPUT 1
CONTROL OUTPUT 2
CONTROL OUTPUT 3
CONTROL OUTPUT 4
CONTROL OUTPUT 5

THROTTLE

VA ENTER-MENU
4) MORE MENU

Control Output Setup Screen

CONTROL OUTPUT 1 SETUP

INC MAX ON TIME |
INC OFF TIME
INC CHANGEOVER ON TIME
INC CHANGEOVER OFF TIME
DEC MAX ON TIME
01000 <«

VA ENTER-EDIT

ESC-EXIT THIS MENU

Control Output 1 Setup Screen

The Centurion controller allows users to define up to eight (8)
outputs to augment control not otherwise defined.

The Centurion controller can be configured through MConfigPro
software to define an analog output, a digital output, a single
pulsed digital output, or two pulsed digital outputs.

Note that Control Outputs 1 through 4, are directly related to
Proportional Integral Derivative (PID) calculation loops and are
further defined in the PID dialog screens described in Section
6.3.11. For example, PID 1 is assigned its control from
Control Output 1, PID 2 from Control Output 2, and so on.

If the configured output is a pulsed cycle, the user may edit
those behaviors by following the available steps:
a) Assign value to Increase Max On Time. (Set limit of maxi-
mum on-time for Increase pulses.)
b) Assign value to Increase Off Time. (Set fixed off-time for
Increase pulses.)
¢) Assign value to Increase Changeover On Time. (Set fixed
on-time for single pulse on direction change for Increase).
d) Assign value to Increase Changeover Off Time. (Set fixed
off-time for single pulse on direction change for Increase).
€) Assign value to Decrease Max On Time. (Set limit of maxi-
mum on-time for Decrease pulses.)
f) Assign value to Decrease Off Time. (Set fixed off-time for
Decrease pulses.)
@) Assign value to Decrease Changeover On Time. (Set fixed on-
time for single pulse on direction change for Decrease).
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h) Assign value to Decrease Changeover Off Time. (Set fixed
off-time for single pulse on direction change for Decrease).

For more on Control Output, please refer to the Centurion
Configurable Controller Programming Manual.

6.3.11 PID Setup

PID SETUP
PID 1 <
PID 2
PID 3
PID 4
PID 1 <
VA ENTER - SUBMENU
4> MORE MENUS
PID Setup Screen
PID 1 SETUP
OVERRIDE RAMP TIME <
OVERRIDE RAMP AMOUNT
RAMP TIME
MAX % OF CHANGE
SETPOINT
00004 4
VA ENTER-EDIT
ESC-EXIT THIS MENU

PID 1 Setup Screen

Users may view and edit up to four (4) MConfigPro software con-
figured Proportional Integral Derivative (PID) calculation loops.

A PID provides a constant feed back loop, in which the PID
can correct for a measured process variable against a
desired set point, output the corrective action to the process
and wait for and recalculate the next measurement.

The ultimate goal of the PID is to reduce the error to zero.

During the time a PID is enabled, the PID always overrides a
control output. Recall that PID 1 is assigned its control from
control output 1, PID 2 from control output 2, and so on.

To View and Edit PID Settings:

1) Over Ride Ramp Time: Assign a time interval value to wait
before making the next adjustment.

2) Over Rid Ramp Amount: Determine the increments in a
given direction (positive or negative) that the set point
should be altered to regain balanced processes. In the
example of the discharge and suction pressure application,
this value would indicate how much the PID should resist
its goal in reaching the set point.

3) Ramp Time: Assign a time interval for the PID to calculate error.

4) Over Ride Max Change: Assign a maximum allowed
change. This represents the total amount of change
allowed into or out of the ramp amount from the set point.
The maximum change value should be large enough to
effect change.

B) Set Point: Assign the desired goal—the target feedback
base value.

6) DeadBand: Assign a value around the set point during
which the PID will not calculate error.

7) Minimum Output: Assign a percentage as minimum output.

8) Maximum Output: Assign a percentage as maximum output.

9) Proportional: Adjust the output by a value that is propor-
tional to the change of error.

10) Integral: To prevent the PID from oscillating or over-
shooting the set point, assign a value to “reset” the system
to produce zero error, or nudge the process variable to the
set point. This value is typically set to zero.

11) Derivative: Assign a value to the rate of change of error.
This value is typically set to zero.

12) Max Override Change: Assign a percentage rate of
change over which would cause harm to the system.

For more on PID, please refer to the Centurion Configurable
Controller Programming Manual.
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6.3.12 Initial RPM Setup
a) Assign value for Warmup RPM.

b) Assign value for Wait to Load RPM.
¢) Assign value for Run Loaded RPM.
d) Assign value for Cooldown RPM.

INITIAL RPM SETUP

WARMUP RPM |
WAIT FOR LOAD RPM

RUN LOADED RPM

COOLDOWN RPM

00600 4

VA ENTER-EDIT
<4) MORE MENUS

Initial RPM Setup Screen

6.3.13 Miscellaneous Setup
User can access and edit the miscellaneous settings.
a) Crank Attempts: Define a value for number of crank

MISCELLANEOUS SETUP attempts after which an over-crank sequence will be trig-
NUMBER OF CRANK ATTEMPTS < gered in the Event logic.
PORT 1 SLAVE/ADDRESS b) Controller Slave Address: Provide the value for the Modbus
gggg 1 E:gggé:‘lg;m‘z Address Port. The factory default is 1.
PORT 1 BAUD RATE ©) Port 1 Mode: Select Communication Port 1 as RS232, or RS485.
00003 < d) Port 1 Reply Delay: To ensure sufficient time for the
YA ENTER-EDIT Modbus reply, assign appropriate time value for Delay
4> MORE MENUS Modbus Reply Port 1.
€) Port 1 Baud Rate: Select appropriate transmission baud rate
Miscellaneous Setup Screen f) Port 2 Mode: Select Communication Port 2 as RS232, or RS485.

g) Port 2 Reply Delay: To ensure sufficient time for the
Modbus reply, assign appropriate time value for Delay
Modbus Reply Port 2.

h) Port 2 Baud Rate: Select appropriate transmission baud rate

i) Flywheel Teeth: Define a value for Flywheel Teeth used to
calculate RPM.

The following cold temperature offset values should only be adjusted by personnel with a full working knowledge of the
Centurion in conjunction with calibrated reference equipment.
J) Core Cold Temp Offset: Enter a non-zero Value for Core
Temperature Adjustment (in tenths) to adjust the temperature
readings for all Thermocouple inputs on both the Main /O Module
(C3-1). Entering a non-zero value will adjust the Cold Junction
Compensation reading used to calculate temperature.
k) Exp Cold Temp Offset: Enter a non-zero Value for
Expansion Board Temperature Adjustment (in tenths) to
adjust the temperature readings for all Thermocouple inputs
on Expansion I/O (C3-2). Entering a non-zero value will
adjust the Cold Junction Compensation reading used to cal-
culate temperature.
) Hour Meter: The user may make hour meter adjustments.
The range is 0 — 65535 hours.
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6.3.14 Lube No Flow Set Up
User can view and edit Lube No Flow set up. There are two
levels to this menu as there are two possible adjustments per

LUBE NO-FLOW SETUP No-Flow input. The user will select an input from the first menu
NO-FLOW INPUT # 1 | and press Setup/Enter. This will display the submenu for the
MO Lo LEUT G, 2 selected digital input if it is used for No-Flow monitoring.
NO-FLOW INPUT # 3 , . . o
NO-FLOW INPUT # 4 Otherwise, the text label on the left side of the edit box will dis-
NO-FLOW INPUT # 5 play “NOT IN USE”, and pressing Enter will have no effect.
DI_1 NF | At the submenu level, the user may adjust the expected tran-
VA ENTER - SUBMENU sition frequency and the total cycles count (which relates to
<> MORE MENUS the wear rate of the sensor).

Lube No-Flow Setup Screen

NO-FLOW INPUT # 1 SETUP

CYCLE TIME (SEC) |
TOTAL CYCLES (X100)

00010 <

VA ENTER-EDIT
ESC-EXIT THIS MENU

No-Flow # 1 Setup Screen

6.3.15 Lube No Flow Status
The user may view information about the No-Flow inputs. If a
digital input is designated for use as a No-Flow input, it will
LUBE NO-FLOW STATUS display how much time elapsed before the last transition, and
CYCLE TIME-INPUT # < how much time has elapsed since that transition. If the input
CYCLE TIME-INPUT is not designated as a No-Flow input, there will be zeros dis-

#
CYCLE TIME-INPUT # .
CYCLE TIME-INPUT # played. Both values have a maximum value of 999.
#
0

U s w N

CYCLE TIME-INPUT

PREV 0 CURR

VA CYCLE TIMER (SEC)
<) MORE MENUS

Lube No-Flow Status Screen

6.3.16 Super User Menu
The Super User menu will only be visible if the Super User
password has been entered.

SUPER USER MENU The first three selections (a — ¢) allow the user to temporarily
COM FAIL DISABLE < override the default behavior of the display. It may be helpful
SETUP T/O DISABLE to turn off a fault annunciation screen that prevents the view-
CONFIG FAIL DISABLE ing of information on operating status screens.

RESET FAULT HISTORY

a) Com Fail Disable
RESET EVENT HISTORY

b) Set up T/O Disable

No < ¢) Config Fail disable
VA ENTER-EDIT , ,
<> MORE MENUS Note that the reset history commands do not permanently switch
to Yes when entered, but instead toggle back to NO after sending
Super User Menu Screen the commmand to the controller.
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SUPER USER MENU

RESET FAULT HISTORY <
RESET EVENT HISTORY

P1 PU/PD

P1 TERMINATION

P2 PU/PD

HISTORY CLEARED NO <«

VA ENTER-EDIT
<4) MORE MENUS

Super User Menu Screen 2

SUPER USER MENU

COM 1 CONFIG DOWNLOAD <
COM 2 CONFIG DOWNLOAD

USB CONFIG DOWNLOAD

FACTORY AUTO TEST

FIRMWARE DOWNLOAD

28% YES 4

VA ENTER-EDIT
<

Super User Menu Screen 3

Also, the message “History Cleared” will be displayed until another
key is pressed.

d) Reset Fault History

€) Reset Event History

The P1 and P2 signify Communication Port 1 and
Communication Port 2 and are for setting up the RS485 inter-
faces on the display’s serial ports. PU/PD designates the
pull-up and pull-down resistors.

f) P1 PU/PD

g) P2 Termination

h) P2 PU/PD

)) P2 Termination

New configurations can be downloaded to the display by
selecting the desired connection here. After enabling the
download, download progress is indicated on the left side of
the edit box as a percentage complete. After selecting Yes for
download, and until No is selected after download is com-
plete, only the Enter key will be active. See Section 6.2 for fur-
ther details about downloading configurations.

) Com 1 Config Download

k) Com2 Config Download

) USB Config Download

m) Factory Auto Test: For factory use ONLY.

n) Firmware Download: A firmware update mode screen wil
remain until the unit has been reset by remote command or a
power cycle. See Section 7.2.5 for downloading new firmware.

6.3.17 Configuration Download (Download Only Screen)

CONFIRATION DOWNLOAD

COM 1 CONFIG DOWNLOAD |
COM 2 CONFIG DOWNLOAD

USB CONFIG DOWNLOAD

FIRMWARE DOWNLOAD

NOo <

VA ENTER-EDIT

Download Only Screen

This menu allows for download only and can be accessed
through the Special Jump Code 35. It is the only screen
available by entering the password 35.
a) Com 1 Config Download: Selecting Yes initiates configu-
ration download through Communication Port 1.
b) Com2 Config Download: Selecting Yes initiates configu-
ration download through Communication Port 2.
¢) USB Config Download: Selecting Yes initiates configura-
tion download through USB port.
d) Firmware Download: Selecting Yes Initiates the download.

6.3.18 Display Board Status

MVIEW BOARD STATUS

BATTERY VOLTS |
BOARD CURRENT

TEMPERATURE

HEATER PWM %

RESET SOURCE

23.3 vdbc 4

<> MORE MENUS

MView Board Status Screen

The user may view diagnostic information that reflects the
operating conditions of the C3-3 Display only. The Heater
PWM% refers to the LCD heater which only operates in cold
temperature conditions. The reset source indicates the cause
of the last reset. Possible causes for reset include external
reset, power-up, brown-out and watch dog.

a) Battery Volts

b) Board Current
¢) Temperature

d) Heater PWM %
€) Reset Source
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6.3.19 Digital Input Status
The user can see the state of each digital input in a table—

whether it is open or closed.

DIGITAL INPUT STATUS

X=CLOSED O=0PEN

1|1 X0 |0 |X|X|X|0]|O0]|8

910 |0 |0 |X|X|X|X|X |16
17|/ 0|10 ]0| 0| 0|0]0|O0 |24
25| 0000|000 |0 |32

4> MORE MENUS

Diagnostico-Digital Inputs Screen
6.3.20 Digital Output Status

For each of the devices configured as In Use, the user can
see the state of each output and has the ability to Force an
DIGITAL OUTPUT STATUS output for the purpose of testing. A force is associated with a
DIGITAL OUTPUT < timeout so that it will be automatically cancelled when return-

DIGITAL OUTPUT ) .
DIGITAL OUTPUT ing to normal operation.
DIGITAL OUTPUT

DIGITAL OUTPUT

oo W N R

DO 1 FLT LAMP oFF <

VA ENTER-EDIT
<) MORE MENUS

Diagnostic-Digital Outputs State Screen

6.3.21 Analog Input Status

The user can view the raw counts of the analog inputs for
troubleshooting.

ANALOG INPUT STATUS

ANALOG INPUT
ANALOG INPUT
ANALOG INPUT
ANALOG INPUT
ANALOG INPUT

u ks wN R

AT 1 SUCT PRS 00000 <

VA
<) MORE MENUS

Diagnostic-Analog Inputs Screen

6.3.22 Analog Output Status
The user can see the state of each output, and if in Test

mode, has the ability to Force an output for the purpose of
ANALOG OUTPUT STATUS testing. Analog outputs under the control of PID or other
< Control Output settings cannot be forced. To force a PID
controlled output, place the PID in Manual mode and operate
the manual output value.

ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT

Uk W R

AI 1 ENG SPEED 030.00 <

VA ENTER-EDIT
<) MORE MENUS

Diagnostic Analog-Outputs Status Screen
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ANALOG OUTPUT STATUS

ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT

g s w N

AT 1 ENG SPEED 030.00 <«

MUST BE IN TEST MODE
ESC-CANCEL

Diagnostic Analog-Outputs Status Screen 2

ANALOG OUTPUT STATUS

ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT
ANALOG OUTPUT

g w N R

AI 1 ENG SPEED 030.00 <«

AV ENTER-EDIT
«4)p MORE MENUS (TEST MODE)

Diagnostic Analog-Outputs Status Screen 3

6.3.23 Thermocouple Status
The user may view the raw counts of the thermocouple inputs

for troubleshooting.

THERMOCOUPLE STATUS

THERMOCOUPLE
THERMOCOUPLE
THERMOCOUPLE
THERMOCOUPLE
THERMOCOUPLE

TH 1 ooooo0 <

AV
<) MORE MENUS

u s wN R

Diagnostic Thermocouples Screen

6.3.24 Communication Status
Users may view the statistics for both of the display unit serial

ports, including Modbus requests and responses.

a) P1 Receive Count
COMMUNICATION STATUS b) P1 Transmit Count
B RECIHTS OB < ¢) P1 Frame Errors

P1 TRANSMIT COUNT
Pl FRAME ERRORS d) P1 HW Overruns

Pl HW OVERRUNS €) P2 SW Overruns
e f) P2 Receive Count
02340 < @) P2 Transmit Count
:: ORE MENUS h) P2 Frame Errors
)) P2 HW Overruns

j) P2 SW Overruns

Communication Status Screen 1
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COMMUNICATION STATUS

MODBUS REGISTER <
REG: 40001 VAL: 00000 <«
AV ENTER-EDIT

<4) VMORE MENUS

Communication Status Screen 2

COMMUNICATION STATUS
MODBUS REGISTER <
REGISTER: 40001 <«
AV ENTER-ACCEPT
<> ESD-CANCEL

Communication Status Screen 3

k) Modbus Requests

) Modbus Responses

m) Modbus Exceptions

n) Modbus Invalid Response
0) Modbus No Response

p) Clear Statistics

g) Modbus Register

6.3.25 PID Diagnostics

PID DIAGNOSTICS

PID 1 <
PID 2
PID 3
PID 4

PID 1 |

AV ENTER- SUBMENU
<4 MORE MENUS

Diagnostic PIDs Screen

PID 1 OPTIONS

DISPLAY PID BAR GRAPH L |
PROPORTIONAL

INTEGRAL

DERIVATIVE

AUTO/MANUAL

No «

AV ENTER-SUBMENU
| MORE MENUS

Diagnostic PIDs Screen 2

For each of four (4) configured PIDs, user may select to edit:

a) Display PID Bar Graph: To monitor the results of modify-
ing the PID components.

b) Proportional: To modify the proportional component.

¢) Integral: To modify the integral component.

d) Derivative: To modify the derivative component.

e) Auto/Manual: To set to manual mode to allow the corre-
sponding Control Output setting to be adjusted.

f) Set Output (Manual):

SETPOINT 75 PSI
1 75%
LINE PRESSURE 65 PSI
I 75%

CONTROL OUTPUT

oo
o
o

SUCTION PID

ESC-EXIT

Diagnostic PIDs Sreen 3
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6.4 Additional Navigational Aids

6.4.1 Function Key
Pressing the Function (Fn) key from any screen will display a
dialog box on the bottom half of the screen. All available func-
FW MURPHY - MVIEW tion key commands will be displayed there. The user can then

WWW . FWMURPHY . COM press a single key for the available commands.
SALES@FWMURPHY . COM
(918) 317-4100

In this case, the user can select from a help screen, the alarms
screen or issue a remote mode command. If the Fn key is not
followed by another key press in five seconds, function mode
Fn-EXIT HOME -HELP will time out and the dialog box will go away restoring the previ-
ACK-ALARMS SCREEN oUS SCreen.
REMOTE MODE COMMANDS : Note: In all the Fn k i b toxt it
RESET AND RUN/STOP ote: In a. caseg e Fn key op ions will be cqn ext sensitive.
Some options will only be available from certain screens or

Fn Key Dialog Box Screen under certain conditions.
6.4.2 Help Key
This is the help screen the user will see by pressing the HOME
key from the Fn dialog box or by pressing the Fn key followed
PRESS ANY KEY TO EXIT by the HOME key from a normal screen.

4p -MOVES SCREEN TO SCREEN
AV -MOVES LINE TO LINE
HOME-TOP LINE OF SCREEN
HOME AGAIN-MAIN SCREEN

Help Screen

7.0 Communications

7.1 Communication Ports

Port 1 (SERIAL)

Port 1 is intended as the primary port for the local device, the C3-3 Display, and should be utilized for C3-3 Display
in order for the boot loader mode to properly execute in pass-thru mode.

Interface: Refer to the Sequence of Operations to determine how the communication port has been configured.
Protocol: Modbus (Slave)

Connection: There are three (3) screw terminal connectors for RS485.

These are identified as A, B, and SHD.

There are three (3) screw terminal connectors for RS232.

These are identified as RX, TX, and DTR.

SHD is common for both ports.

Port 2 (SERIAL)

Interface: Refer to the Sequence of Operations to determine how the communication port has been configured.
INSERT DIAGRAM? RICK NOTES ON PREVIOUS MARKUP

Protocol: Modbus (Slave), Proprietary (Binary)

Connection: There are three (3) screw terminal connectors for RS485.

These are identified as A, B, and SHD.

There are three (3) screw terminal connectors for RS232.

These are identified as RX, TX, and DTR.

SHD is common for both ports.

Modbus Slave Address Configuration: The operator may assign a unique Modbus address to each controller
(slave) unit that may be in the system. This allows the master controller to differentiate between the modules. For
example, to name the controller address 21, place the shunts on LK1, LK4, and LK16 (1 + 4 +16 = 21). Typically,
this configuration is set to (1) by the factory.
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Port 2 (USB)

Interface: USB 1.1 Compliant Port capable of emulating RS232 communications via royalty free PC driver.
Protocol/Services: Modbus (Slave), Proprietary (Binary)

Connection: There is a USB Type B connector (see graphic).

Automatic selection of USB is provided when a signal is detected on the USB Type B connector.

Port 3 (CAN)

Protocol/Services: Proprietary (Binary)
Connection: There are three (3) screw terminal connectors for CAN. These are identified as HI, LOW, and SHD.

On C3-1 Main I/0 Module
Located next to the USB connector is the CAN OK (COP). When in the boot loader the COP LED does not flash.

When the program is running properly the COP LED will flash on and off every 0.5 seconds.
If the checksum in the configuration file does not match the calculated checksum of the file, then the program
will flash the COP LED 3 times at 0.5 second intervals and then stay off for 1.5 seconds.

On the C3-2 Expansion 1/0 Module
When the program is running properly the COP LED will flash on and off every 0.5 seconds.

7.2 Downloading Configurations and Firmware Updates

Users will need to download configurations from the controller, as well as be able to receive occasional firmware
version updates from Murphy.

7.2.1 Boot Loader

It is necessary for the Centurion controller to enter boot loader mode in order to receive downloads for a
firmware update, and if configuration between the devices needs to be synchronized. During boot loader mode
the Centurion is able to transmit and receive configuration updates to and from the MConfigPro software and
transmit configuration updates to C3-3 Display through Pass Through.

Communications will operate according to default state parameters for configuration transfers. During boot
loader mode, the transfer rate is 9600, N, 8, 1 and assumes a serial communication port setting of RS485 or a

USB connection.

Due to the Modbus strings of code, the controller recognizes whether the bootloader is for a configuration, or

firmware update.

In order for the Centurion configurable controller to enter boot loader mode, the jumpers are removed during

power up (power cycled). The C3-3 Display and third party HMI devices will not receive a response to polls on
Port 1 while the boot loader is active.
Power on the Centurion must be cycled with the jumper installed to resume normal operation, or run mode.

7.2.2 Downloading Configurations Via C3-3 Display

CONFIRATION DOWNLOAD

COM 1 CONFIG DOWNLOAD |
COM 2 CONFIG DOWNLOAD
USB CONFIG DOWNLOAD
FIRMWARE DOWNLOAD
NO <
VA ENTER-EDIT
Download Only Screen

All configuration downloads will use a baud rate of 9600. The
Com 1 selection will use the hardware setup of the current
configuration. The Com 2 selection is a fixed hardware setup
for RS485. Selecting USB for configuration download con-
nects the USB adapter to Com 2 internally.

All normal communication with the controller is stopped while
in download mode.

The display will indicate the transfer is complete by displaying 100%.

Special 35 Jump Code

In the case that no configuration has been downloaded, or a
password has been lost, C3-3 Display allows a “Download Only”
password that will allow access to the download menu.

The password is set to a fixed value of 35.
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7.2.3 Downloading Configurations Via MConfigPro Software
The Centurion makes it easy for a user to download a configuration through the MConfigPro software.
1. From the Options menu of the MConfigPro software, choose the Options tab to identify the ports that the
users PC can detect, and select the appropriate port that the user’s PC will use to communicate with the
C3-3 Display or Centurion controller. Set the individual port parameters.
2. Through the Tools menu the user may choose to upload, or download as needed.

7.2.4 Pass Through

During boot loader, the Centurion controller allows users to remain connected to both the PC and the C3-3
Display and update the two devices with a single connection.

During a download from the MConfigPro software, the user downloads to the C3-3 Display without entering
boot loader mode and upon transferring the message, the Centurion controller is directed to accept the mes-
sage through one port (Port 2) and pass it through another port (Port 1) directly to the C3-3 Display, as if the PC

and C3-3 Display were directly connected.

7.2.5 Downloading Firmware Updates to the C3-3 Display

FIRMWARE UPDATE MODE

POWER AND COM LINK

MUST BE MAINTAINED

Firmware Download Screen

Firmware updates for the C3-3 Display require a USB con-
nection. While boot loader mode for the display is not
required for configuration downloads, it is required for
firmware updates.

The bootloader can be entered by menu selection if the USB
cable is currently connected, otherwise the C3-3 Display will
reset and restart the current application firmware. Optionally,
the bootloader can be entered by connecting the USB cable
and cycling power. (This method will leave the display blank

while in the bootloader.)

Upon entry to the bootloader, all communication to the con-
troller will stop. There is a red status LED below the USB con-
nector that will blink three times and then remain on while the
bootloader is active.

While a file is being transferred, the Com 2 transmit LED will
appear to be lit continuously. A successful download should
complete in approximately five minutes.

Special 35 Jump Code

C3-3 Display allows a “Download Only” password that will allow
access to the download menu. The password is set to a fixed
value of 35. Once at the Download Only screen on the C3-3
Display, the user will select to download a firmware update.

Super User Menu

Super users will use the super user menu to download
firmware updates.

All normal communication with the controller is stopped while
in download mode.

The display will indicate the transfer is complete by displaying 100%.
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7.2.6 Error Messages

There may be occasion when an invalid configuration error might display because the configuration between the
Centurion controller and its devices are out of synch--that is to say the checksums do not match. In fact, the
invalid configuration screen will appear briefly after downloading configurations until comparisons are made.

Field testers may decide to ignore the message, if the user knows that the changes are not critical. The user may
direct the error message to be ignored through a setting at the super user (password protected) menu. At CONFIG
FAIL DISABLE, the user would select Yes to ignore the data mismatch.

The setting is temporary as once power is cycled on the Display, the error message will continue until
comparisons between the devices yield no configuration mismatch.

However, if the user knows of changes that might have resulted from changes made fine tuning in the field and
wants to synchronize the data, he may choose to do so and there are a couple of options available.

e A super user could choose to also download the configuration from the super user menu on C3-3

Display.

e A user who without access to the super user menu could activate the download through the Special

Jump Code 35.

CONTROLLER COM FAIL!

PRESS SETUP IF COM
PORT SETTINGS NEED

TO BE MODIFIED.

Comm Fail Screen

INVALID CONFIGURATION

PRESS SETUP TO ACCESS

DOWNLOAD MENU

Configuration Fault Screen

This screen indicates that the controller is not responding to
poll requests. There are only two ways to exit this screen,
either by normal responses resuming or if the SETUP/ENTER
key is pressed.

This screen will be displayed when a configuration fault is
detected.

Possible sources of the fault include a corrupt or missing con-
figuration in the display, a corrupt or missing configuration in
the controller or a mismatch of configurations in the display
and controller.

Note that this error message does not always indicate a prob-
lem, but may only signify that initial comparisons between
devices do not match. This screen will appear briefly after
configuration downloads and may appear briefly after initial
communication is established until comparisons are com-
plete.

The fault can be resolved by downloading the proper configu-
ration to one or both devices.
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7.3 Modbus Protocol
The Centurion configurable controller was programmed with the Modbus protocol which is a system is based on
a “master” and “slave” relationship. With Modbus protocol, the master and slave are able to continue to com-
municate with each other through defined messages over a variety of network types. The master initiates the
queries or commands, and the slave responds to the query with a message or takes action based on the query.
In this case, the master is either MConfig (or another Modbus client software), or C3-3 Display, but never both
simultaneously as there can only ever be a single Modbus master.

The Centurion system communicates through Modbus using Remote Terminal Unit (RTU) transmission mode to
maximize data processing.

As with all numeric data defined within Modbus, the programming is limited to accepting integers (whole num-
bers only, no decimals). This is important whenever a decimal point is defined for analog inputs.

For example, for the controller to properly read “100.0” with an implied decimal point of 1, the user would need
to enter “1000” and 1000 would be stored in the appropriate Modbus register. From the C3-3 Display, the value
will be represented with a decimal in the fixed position.

For additional information, please refer to the Centurion Configurable Controller Programming Manual.

7.4 Features of Transferring Data in Modbus

Note that text visible in the MConfigPro software and on the C3-3 Display is not stored in the Centurion con-
troller. Except for the version description in the Version and Security dialog for each configuration file, descrip-
tions assigned in the configuration are not stored in the Centurion controller. Descriptions for various 1/O and
processes are downloaded to the C3-3 Display and reside as a configuration in that device only. Configurations
of the C3-3 are one way only.

Parameter changes made in the C3-3 Display are actually communicated to the Centurion controller where the
logic resides. No changes made through the C3-3 Display affect the C3-3 Display configuration as the display
merely reads from, and writes to the Centurion main I/O module. As such, the display can write numeric para-
meters to the controller.

7.5 Modbus Register Address Listings

For a complete MODBUS address map, please refer to The Centurion MODBUS reference document.
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8.0 Glossary
Analog Input

Boot loader

Controller Set points

Dead band

Digital Input

Event

Magnetic Pick Up
Maximum
Minimum

No-Flow

Offset
Panel Ready

Permissive

Signal

Span
Start Delay
State

Terminal Emulator

Thermocouple

Terminals A18 to A29 are analog inputs on the C3-1 Centurion main I/O module. Accepts
voltage signals within the range of (O to 5) VDC or (4 to 20) mA and are compared to con-
troller set points or events.

Means by which the Centurion controller communicates with C3-3 Display and MConfigPro
to receive and transfer new or updated configurations and firmware; and ensure data and
configuration synchronization.

User defines normal operating range for the controller to optimize the equipment. Set
points can also define some other threshold, exception or event that may require action.
Multiple set points are often applied to a process and they may be manipulated as needed
to meet changing conditions.

The user set range at which input may fluctuate without the controller taking any action.
The range may be fixed or variable.

Terminals 30 to 61 are the digital input channels. User selects whether digital input is nor-
mally open (N/O), or normally closed (N/C). Users may also associate these inputs with
transition times for indicating no-flow conditions on divider blocks.

Defines the action required by the controller in response to any number of parameters.
Event actions range from simple alarm message to emergency shutdown (ESD).

Terminals 64 to 65 are for magnetic pick up.
Maximum of engineering applied scale to the Offset and Span.
Minimum of engineering applied scale to the Offset and Span.

Designed to protect against compressor or engine failures, the controller monitors the cycle
time of lubrication system cycles and if that cycle time falls under a user assigned value, the
controller will activate a defined associated action.

User defined value to correct for known variance in the raw data.
In States, the first logical step in start up.

A process condition, (Digital Input or Analog Set point), that must be met in order for the
engine to start.

An electrical quantity of voltage or current that is used to represent or signify some other
physical quantity.

The difference between the full scale output and the offset as raw data.
A time delay function to prevent premature start up.
Predefined parameter of logical steps needed to successfully start and maintain an engine.

Allows a user to modify the firmware to allow upload or download of a record to either the C3-3
display or the controller. Always download a configuration after a firmware change.

A device for measuring temperature consisting of two dissimilar metals of high purity for an
accurate temperature/voltage relationship. User defines whether the calibration is J or K.
Terminals 1 to 17 are for thermocouple inputs.
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9.0 Appendices
9.1 Back Panel LED Description
There are a total of seven (7) LED indicators on the back panel, labeled as follows:

(Port 1)
TX — Turned on while Port 1 is transmitting data.
RX — Turned on while Port 1 is receiving data.

(Port 2)
TX = Turned on while Port 2 is transmitting data.
RX — Turned on while Port 2 is receiving data.

USB LINK — Turns on while there is a USB connection to a computer.

STAT 1 -Turns on for one half second and then turns off for one half second, repeating as long as there is a valid
configuration running.

Note: This indicator is not active while the bootloader is running.

STAT 2 - This LED is only active while the bootloader is running. It flashes briefly three times when the bootloader
starts up and then stays on until leaving the bootloader.

9.2 Controller Accuracies, and Tolerances
Refer to the Centurion Configurable Controller Specification Sheet for a detailed breakdown of specifications.

9.3 Restrictions on Numeric Values in Gage and PID Monitor Screens

Due to a combination of the limited space and the spirit of the design objectives, there are certain restrictions
imposed upon the formatted size of numbers in C3-3 Display screens.

e Positive numbers with no decimals can be displayed with up to four digits.

e Negative numbers are limited to three digits.

e Numbers of either sign with a decimal place are limited to three digits.

e Numbers with more than two decimal places will not be displayed at all, but will be replaced with dashes.

If a number with decimals is larger than the imposed limits, the display algorithm will attempt to adjust the precision
S0 as to display as many of the most significant digits as possible.

9.4 Set Up Sheet
Refer to The Centurion Configuration Worksheet for a detailed workbook to document field changes to configuration
parameters.
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How To Order

Selecting a Centurion Configurable Controller C3 Series Model:

1. Specify one C3-1 Main I/O Module from Table A Table A: C3-1 Main module Options
Model Specifications
C3-1 no analog outputs
C3-1-A two analog outputs

Main 1/0 Module
Model: C3-1

|
Expansion I/0 Module ﬁ_:_,—-, ra
Model: C3-2 § Crentucion, 45y
| ]
£ L
1

(optional) |. w=l—%
|

. . . The minimum system requirements:
3. Specify one (optional) C3-3 Display Module €3-1 Main I/0O Module
Display capable of Modbus communications
%,i . | The Murphy C3-3 Display Module is a highly integrated
R HMI for use with the C3 Series system and is
bi I recommended for most customers.
isplay Module
Model: C3-3 -
(optional) % %@%E Some systems may require additional I/O which is
= = available on the C3-2 Expansion /0 Module.*
(nEEEE, "
i};‘—"é * Only one C3-2 Expansion I/O Module can be used with each C3 System.
Accessories

Configuration Software
MConfig Pro - Configuration software for modifying sequence of operation, set points, timers,
faults, and *displays for Centurion. Includes file transfer utilities for configuration
and firmware upgrades.

* Display configuration and other settings for display are only for use with the C3-3 Display Module

Replacement Parts and Assemblies

C3-1 Plug Kit (00000504)  Printed Replacement Terminal Plugs for Centurion (C3-1) Main 1/0 Module
C3-2 Plug Kit (00000505)  Printed Replacement Terminal Plugs for Centurion (C3-2) Expansion I/O Module
C3-3 Plug Kit (00000543) Printed Replacement Terminal Plugs for Centurion (C3-3) Display Module

Choke (50000774)  Ignition Noise (Choke) Filter
CONTROL SYSTEMS & SERVICES DIVISION FRANK W. MURPHY, LTD.
P.0. Box 1819; Rosenberg, Texas 77471; USA Church Rd.; Laverstock, Salisbury SP1 1QZ; U.K.
M U R P HY +1 281 633 4500 fax +1 281 633 4588 +44 1722 410055 fax +44 1722 410088
e-mail sales@fwmurphy.com e-mail sales@fwmurphy.co.uk
FW Murphy MURPHY DE MEXICO, S.A. DE C.V. vaww.fwmurphy.co.uk
P.O. Box 470248 Blvd. Antonio Rocha Cordero 300, Fraccion del Aguaje
Tulsa, Oklahoma 74147 USA San Luis Potosf, S.L.P.; México 78384 I
+1 918 317 4100 fax +1 918 317 4266 | +52 444 8206264 fax +52 444 8206336 S0 9001
e-mail sales@fwmurphy.com Vlllah_ermosa Office +52 993 3162117
e-mail ventas@murphymex.com.mx K150 90012000 F 20422 A
www.fwmurphy.com www.murphymex.com.mx Printed in U.S.A.

In order to consistently bring you the highest quality, full featured products, we reserve the right to change our specifications and designs at any time.
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