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24.1 Features

6U Chassis v 3500 ETB installation to Orbit retrofit
Recorder Output Module v Buffered Output Breakout Cable and Box
Impulse Acceleration v 3500 Retrofit Kit

Recip Velocity v' GAME Analyzer

Piston Rod Enhancements
Multi CMM support
Modbus Heartbeat

Group level Protection State Control via
Industrial Protocol

Modbus Register mapping report — Phase 2
Backwards Compatibility — Phase 1
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6U Chassis Support

v System expansion [ additional slots
( Total 29 slots)

v' 3500 form factor, making retrofitting
easier and cheaper

v Built-in redundant Power Supply

[ Chassis Type

Chassis Type Characteristic Value Assignment
S.. Char. Value Description SYSTEM /(SLOT 0111 | SLOT12-20 | sLoT2129 | servi..] [« [+][E
:@: No Entry —
)01 Chassis: 3U Rack __ Char. description _ Char. Value -
02 Chassis: 3U Panel Slot 01 (Upper) - Module 6U Power Input Module i
)03 Chassis: 3U Bulkhead Slot 01 (Lower) - Module 6U Power Input Module s Char, demmn Char, Valve L. |
D04 Chassis: 6U Rack Slot 02 - Module System Interface Module Slot 21 - Module Relay: Electro-Mechanical @ .
)05 Chassis: 6U Panel | |Slot 02 - SIL No SIL i 5 -
206 Chassis: 6U Bulkhead Slot 03 - Module Protection Processor Module .S‘Ot 22 - Module Rely: Electro-Mechanicak2 LE]J
St 03 SI EL2 Slot 23 - Module Relay: Electro-Mechanical H
Slot 04 - Module Input: Prox/Accel/Velomtor —
Slot 04 - SIL m Slot 24 - Module Relay: Electro-Mechanical [i]
Jlicho: 05.- Modue Slot 25 - Module Comm Gateway: R145 Ethernet (i]
Slot 05 - SIL | =
Slot 26 - Module Comm Gateway: R4S Ethemet  |[1]
CE | Slot 27 - Module Condtion Montorng Module A
Slot 28 - Module Condition Monitoring Modulex2

_ISbt 29 - Module Module Slot Blank Cove
|

=
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Recorder Output Module

8 channels per module

SIL 2 capable

Internal accuracy diagnostics

4 to 20 mA (NAMUR NE-43 output range)
1to5V

OtolOV

© 0K
& LINK

' RECORDER OUTPUT
MODULE

AN NI N NN

[= Shot 15 - Module

=1 Slot 15 - Module (@
S.. Char. Value Description Conditior ]|
- ") 60R/INPO4 Input: Prox/Accel/DC LVDT &
miowemh e ") 60R/INPOS Input: Pos Voltage Xdcr =
’ mm_ ) 60R/INPOG Input: Keyphasor
7,288 RPM ~) 60R/INPO7 Input: RTD / TC
) 60R/INPO9 Input: Isofated PV / DI
) 60R/INP10 Input: ACLVDT
D C s l_‘:GORICGWOl Comm Gateway: R1-45 Ethemet
L(E\_JGO!?./RE(:OI Recorder Output
") 60R/BRGO1 Bridge a
4«
=B HE
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Recip Piston Rod Channel Enhancements

Instrumentation Bar Graph
H ¢ & P &
60 Series System
® program Mode - 10.5.11.104 : 61780
v B5, 3U 19 Inch Chassis
4 E 3 Power Slot

Developer Tools Properties State Management Relay Logic

General Trended Variables

Channels Setpoints

X Name Piston Rod Vibration AWG A
Tag Name RecipPistonRodChannel
Chassis 3U 19 Inch Chassis

4 ﬂ » System Interface Module Slot 10
ﬂ ; Protection Processor Module Channel 2
4 SEMPRy. S0 Active v

Channel Type Recip Piston Rod Channel
Associated Throw Recip Compressor Aligned KPH.Throw
Probe Configuration Vertical
Paired Channel None
Transducer Orientation None
Transducer Orientation Angle 0°
Reference Direction Up
Transducer 3300XL - 11mm Proximitor
Transducer Serial Number ?
Barrier/Isolator None
Scale Factor 100 mV/mil
Transducer Wiring  3-Wire (Com/Sig/Pwr)
Lower Linear Range -2V

» ], PAD Input Module
B, c y Module
» ], Hs keu
ﬂ o Protection Processor Module
v 4] 1o PAV Input Module A
; PAV Speed Channel AWG A
[ Piston Rod Viboation AWGA______||
B, PAV Speed Channel AWG B
& , Recip Veloaity Channel
v 4., PAV Input Module PRV A
@, Recip Piston Rod Channel

5 (e anne

s f. ::AA Input Module PRV B
3 Carmpby:shok Upper Linear Range -19V
t Not OK Latching
Enable Lower OK Limit
Lower OK Limit -128V
Enable Upper OK Limit
Upper OK Limit  -1004V
Lower Frequency Response 0 hz
Upper Frequency Response 8000 Hz
Dynamic Range 170mil pp
Zero Position -7.908 V

14 (empty siot
» £ .5 PVD Input Module

4 -cﬂ 16 PVT Input Module

> GM Electromechanical Relay Module
» [, solid-State Relay Module

> oﬂ 30 RTD/TC Temperature Module

Instrumentation Machines

Protection Grou|

Copyright 2024 Baker Hughes Company. All rights reserved.

v' Position of Piston Rod Relative to the Center of

Cylinder Bore (23.1)

v’ Support configurations without a speed signal

plus other enhancements (24.1)
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Recip Impulse Accel & Recip Velocity enhancements

v' Direct & Bias Measurements (23.1 Service Pack)

v' Bandpass & Static Segmental Bands (24.1) — Required

to monitor specific machinery malfunction
frequencies

v' Crosshead Guide monitoring to detect impact events

v' Mechanical problems such as looseness in the
| crosshead or piston assembly

1 Trend

3 v Early indication of running gear problems (low
T e = e frequency Vibl‘CItiOh)
l

| v Assess the health of the cylinder valves (high
| frequency vibration)

v Cylinder Stretch Monitoring of the Head-End Outer
Cylinder (24.1)

B eserved.

| g E
L2 T T T T T T T T
siara0za e/a/z024 siaiz020 srarza2
5141100 Pm : Sianiod Su47:00 M
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Group Level Protection State Control

Instrumentation Properties State Management Relay Logic Protocols
H ¢ a - General Channels Trended Variables Setpoints
* [ All Module b Name SSC-All Groups State Control
v B3, 3V 19 Inch Chassis Tag Name  SystemSwitchChannel
B . Power siot Chassis. 3U 19 Inch Chassis
» [, system Interface Module slot 11
3 P M !
fi  protection Processor Module e |
» £, PAV Input Module-Default PG
» ], PAV Input Module-Custom PG-2 Active D Al Module > @ Default Protection Group
» 4] ; PAV Input Module-Custom PG-3 Channel Type System Switch Channel Trigger Selection

Protection Group Impact Al Groups

System Switch Group Protection State Control

v [b,, Ethernet Communications Gateway Mot

3 SSC-All Groups State Control

H ¢ a2

* @ All Module x

¥ Hoiding Registers

E Register Settings.
 Brotec odule r
» B PAV Input Module-Defwu Register Offset
4
Rl

+ PAY Input Module-Custom PG-2 dooat
» 4] ¢ PAV Input Module-Custom PG-3 40092

t 40093
40094
40095

Field:  Active

Trigger: | $5C-All Groups State Control

v

v

State Definition

v' Currently only TM state at the system
level (like SIM TM contact) can be
activated using System Switch
Channel configured under CGW

v This feature enables functionality to

State ¥ Operator

Trip Multiply

Operating State 1
off

Condition

control all protection group states

# Send configuration fails if you modify active System Switch Channel mapping.

Channel

~ ,, Ethernet Communications Gateway Mox

| 40095
40097

Reserved for Protection Grous Selection :
1.11.55C-All Groups State Control.55C-All Groups State Control Active

B, SSC-All Groups State Control
" 30008

40099
40100

Channel Type

1
v

©) Trigger definition s configured for entire protection group. It is not modifizble for its sub-groups.

v Will benefit 3500 retrofits as users
could drive TM state of all protection
groups independently and achieve
3500 like functionality

System Switch Channel

System Switch

System Reset

Protection Group Impact

System Reset

System Alarm Inhibit
Protection State (Trip Multiply)

Group Reset

Group Alarm Inhibit ALL

Group Alarm Inhibit Severity 4 (Danger)
Group Alarm Inhibit Severity 3 (Alert)
Group Alarm Inhibit Severity 2

Group Alarm Inhibit Severity 1

—
({Group Protection State Control

Baker Hughes S3
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Modbus Heartbeat

General Protocol Configuration

Protocol

Active

Device ID

Communication Interface

Holding Register Configuration

Floating Point Holding Register Starting Offset
Fixed Point Input Register Starting Offset
Full Scale Range

Most Significant Word First

Default Clamp Value

Status Export Definition

Status Selection

Modbus

Server
Floating Point
40001
30001
65535

Bottom Scale
16-bit Status
Edit..

4 Active
Start Value
End Value
Increment By

Update Rate

100

1000 ms

v 3500 is not supporting dedicated heartbeat.
Customers use “seconds” register as alternate
solution.

v Dedicated register to send incrementing
counter values to third party Modbus clients

v 'When communication is lost client will not
receive incremental data and will mark data
stale or invalid and report lost communication
event

v" Requested by ExxonMobil, CP Chemicals
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Backwards Compatibility

Orbit Studio 24.1

v' Ability to use 24.1 Orbit Studio software
Orbit 60 system V23.2 to connect to and configure a 23.2 or
later version devices.

+ B Ofivcsrigramats PN (i
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Multi CMM supportin System 1

@

File Portable Tools Help Developer Tools

Machines Devices

v g1 MultiCMM
v B Orbit 60 Series Systems
« ] 60 Series System
= ] 2v 19 Inch Chassis
L3 D Power Slot
D System Interface Module

D Ethernet Communications Gateway Module

ﬁ Protection Processor Module
» | PAV Input Module

0 cMModule

D Protection Processor Module

ﬂ Protection Processor Module
» [ Bridge 10

i (empty slot)

i (empty slot)

n Protection Processor Module
- ﬁ PVT Input Module
» [] Solid-State Relay Module

i (empty slot)

Data Collection Med

System1 Swordfish CM Module

Property

Tag Name
Type

Slot

Data Collection
Status

IP Address

Port Number

Authentication

» 1) 60 Series System 3
» B OrtieDCM Devices

Value

CMModule

CM Module

12

Enabled
Communicating
10.5.75.33
61780

Credentials

v 60 Serles System 1

s 122.0.0.1

ber 61780

Swordfish CM Module

Swordfish CM Module Swordfish CM Module

Baker Hughes Confidential

Drive scalability

Up to 4 CMM under one O60 device in
System 1

No duplicate data and events

Distribute S1 collection groups and
channels among different CMMs

CMM utilization for user reference
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Modbus register mapping report

Rack Type \ Name \ Tag: Orbit 60 Rack | Remote Base | RemoteBase
Gateway Module Name \ Tag: CGW-Remote \ CGW-Remote
192.168.10.103, Subnet: 255.255.255.0, Gateway: 192.168.10.1

Communication Parameters: Port A - |

Port B 192.168.11.104, Subnet: 255255 255 0, Gateway: 192.168.10.1
| Regiter | Registes | Units | Units,
nassis polnt Name. “Tag Hame Channel Type. Register Description Data Type units | Reanwrite ":
| Voiwe | Voe | vabe | vae

30001 2 o] 1 Discrete Channel-1 DiscreteChannel-1 Discrete Channel Discrete Channel Analog Value [ 1 [ 1 Read | Fixed
30002 2 9 2 Discrete Channel-2 DiscreteChannel-2 Discrete Channel Discrete Channel Analog Value a 1 [) 1 - Read Fixed
30003 2 5| s Process Channel-1 ProcessChannel-1 Process Variable Channel Direct nalog Val 0 |69 | o 50 MW | Read | Fire
30004 9] a Process Channel-2 Frocesschannel-2 Process varisble Channel Direct Analog Value 65535 80 | psi(a) | mead | Fixe
30005 0 Temperature-1 hannel-1 T ture Channel Temperaturs nalog Val 65535 150 *c ead | Fixe
30006 Speed Channel-2 SpeedChannel Speed Channel Speed Analog Value 65535 5000 | rpm ead | Fixe
30007 Process Channel-1 ProcessChannel-1 Process Varisble Channel | Leveld (Danger) Over Direct Setpoint 65535 50 MW ead | Fixe
30008 Process Channel-2 ProcessChannel-2 Process Variable Channel | Level 4 (Danger) Over Direct Setpoint 65535 80 | psilal | Read | Fixe
30008 2 w| 1 Temperature-1 ‘hannel-1 T it hannel | Level & [Danger) Over Ts Setpoint o 65535 [ 150 c Read | Fixed
;00| 2 2| o Fiber Bridge Module-Remote erB Remote Not Ok 0 1 [ 1 Bits | Read | szmn
0010[1] 2 2| o Fiber Bridge Moduls-Remote ote Hardware Alarm Three iodule Status [ 1 o i Gits | Read |3zt
0010]2] 2 2| 0 Fiber Bridge Module-R iberBri ARemot: Hardware Alarm Four WModule Status 0 1 ] 1 Bits | Read | 328t
30011 | 0 2 2 a Fiber Bridge dul Protection Fault Madule Status o 1 a 1 Bits Read 32 Bit
soo1] 2 2| o Fiber Bridge Module-Remote Remote Attention Module Status [ 1 [ 1 Bits | Read | 328it
aoozfo| 2 z| 1 Bridge Connection aridgeConnection Eridge Connection Not Ok Channel Status [ 1 [ 1 Bts | Read |az@n
30012 1 2 2| 1 Bridge Connection BridgeConnection Bridge Connection Hardware Alarm Three [ 0 1 0 1 Bits Read | 32Bit
sooiz| 2| 2 2| 1 Bridge Connection BridgeConnection Bridge Connection Hardware Alarm Four E [ 1 o 1 Bits | Read | 3281t
30013 | 0 2 2 1 Bridge Connection BridgeConnection Bridge Connection Protection Fault ch 0 1 o 1 Bits Read 32 Bit
30013 |1 z 2| Bridge Connection Bridgeconnection Bridge Connection Attention Channel status o 1 [ 1 Bts | Read |szmn
30014 | 0 2 3 o PAV Input Module PaVinputModule Not Ok Madule Status 0 1 o 1 Bits Read 32 Bit
300141 z 3] o PAV Input Module Hardware Alarm Three [ 1 [ 1 Bits | Read |azmn
0014)2] 2 3] 0 PAV input Module PAVinputModule Hardware Alarm Four Module Status [] 1 o 1 Bits | Read | 3281t
05| 0] 2 3] 0 PAV Input Module Protection Fault Module Status ] 1 0 1 Bits_| Read | 3281t
30015 | 1 2 3 a PAV Input Module PaVinputModule Attention Madule Status o 1 o 1 Bits Read 32 Bit
30060 2 3] 1 hannel-2 hannel-2 Channel Not Ok Channel Status 0 1 [ 1 Bits | Read | szen
00i6[1] 2 3] 1 hannel-2 hannel-2 Channel Hardware Alarm Three. Channel Status [ 1 o i its | Read |3z@n
0016]2] 2 3] 1 hannel-2 hannel-2 Channel Hardware Alarm Four 2 0 1 0 1 Bits | Read | 328t
30017 | 0 2 3 1 eleration Channel-2 AccelerationChannel-2 leration Channel Protection Fault (4 [ 1 a 1 Bits Read 32Bit
30017 | 1 2 3 1 hannel-2 A hannel-2 Channel Attention c 0 1 o 1 Bits Read 32 Bit
ons|o| 2 3] 2 velocity Channel-2 velocityChannel-2 velocity Channel Not Ok Channel status o 1 [ 1 Bts | Read |az@n
30018[1] 2 3| 2 Velocity Channel-2 VelocityChannel-2 Velocity Channel Hardware Alarm Three Channel Status [] 1 [ 1 Bits | Read | 328t
30018 | 2 2 3| 2 Velocity Channel-2 VelodtyChannel-2 Velocity Channel Hardware Alarm Four Channel Status 0 1 [ 1 Bits Read | 328it

v' Generate Modbus mapping report in xIsx
format (create Reports dialog)

v Standard report format used by

Projects/services team

v' Captures all required details for quick

configuration of the client
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