
 

  

eRCM Express™ 
 
ACI’s eRCM Express is an add-on device that calculates extensive compressor 
performance (load, flow, unit safety, etc.), provides useful information needed to 
control the compressor (Next Step Up, Next Step Down, allowable pressure and speed 
ranges, etc.), and provides for certain condition monitoring tasks (such as estimating 
cylinder leakages from valves and rings, based on actual discharge pressures and 
temperatures). 
 
To complete the millions of calculations required to generate a full set of compressor data, 
for all cylinder ends, for all throws, for all stages, and for all load steps, the unit requires 
some time. Most unit models can be completed within 150 ms, while others may take 
upwards of 350 ms to complete. 

 Thus, data synchronization is critical. Most data input items, such as pressures, temperatures, and 
speed will vary very little from call to call, and as a result, the calculated performances will 
generally vary only slightly. Thus, being out of synch for a half second to a second is rarely an 
issue. However, a change in load step can result in significant changes to the calculated 
performance data. 

 As such, if your communications are driven by timers rather than by synching data via the 
IsKernelBusy register, then please make sure that the PLC (or gateway) waits long enough after 
writing data to the unit before reading data back to use, to ensure that the eRCM Express has 
completed all necessary calculations. 

o If the above is not practical with your system, then make sure that the PLC waits at least a 
few write/read cycles before acting on the results – especially if a load step was just 
changed. 

 
ACI’s eRCM Express Diagnostic Software 
is a great free program to have installed on 
your PC. It provides valuable feedback 
which can significantly minimize efforts 
when checking communications and data 
validity.  
 
Download software from the ACI website: 
www.ACIServicesInc.com. 
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Your new eRCM Express unit arrives in a Monico box with foam protection, with a power 
cable, with a communications cable, this manual and a checklist sheet. 
 

Monico Product Box (Closed) Monico Product Box (Opened)
 

   

One (1) eRCM Express mCore SDR 
Unit 

One (1) eRCM Express Manual, and 
Checklist Sheet 

 

One (1) prewired Key Connector A. 
POWER CABLE 
About 6-foot long. 

One (1) prewired Key Connector B,  
with RJ45 Port Connector also wired. 

COMMUNICATIONS CABLE
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eRCM Express™ 
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mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 6 of 89 

Please Contact: 

 
ACI Services, Inc. 

125 Steubenville Avenue 
Cambridge, Ohio 43725 

 
P: 740-435-0240, x538 

 
Website: www.ACIServicesInc.com  

 
For issues, questions, concerns, etc. related to: 

 Compressor Models 
 eRCM Express Product Features 
 Software Diagnostics 
 Integration of product features into Control Logic 

 
 
 

Monico Inc. 
18530 Klein Church Road 

Spring, Texas 77379 
 

P: 281-350-8751, Option 1 
 

Website: www.MonicoInc.com  
 

For issues, questions, concerns, etc. related to: 
 Hardware Configuration 
 Hardware Installation 
 Electrical, Wiring, and Cabling 
 Grounding 
 Certifications and Rating 
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eRCM Express™ 

 
 

Unit 
 

Installation 
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For local testing at your workstation, most users will connect the eRCM Express to a 
local power supply, then connect their PC to the unit to initiate communications, change 
IP address, and/or upload the most up-to-date compressor modeling files. 
 
The eRCM Express unit needs connected to power and communications. 
 

 Your package includes a standard power cable 
with its Key Connector A already wired. Snap 
in the Key Connector A into its appropriate 
port, and then connect the three (3) wires to  
your power supply: 

o Red (H16+): Positive Terminal 
o Black (H16-): Negative Terminal 
o Orange (H15+): Positive Terminal 

 If orange wire is not connected to 
positive, the unit will not boot. 

 
 
 
 
 

 Snap in the Key Connector B 
(Communications) into its appropriate 
port, and then connect your PC to the 
eRCM Express via the Ethernet 
connector. 

o Ping unit. 
o Use eRCM Express Diagnostic 

Software. 
o Access with other software. 

 Device’s default IP number (LAN1 port) 
is 192.168.10.220, and default subnet 
mask is 255.255.255.0. 
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For field installation, most users will mount the eRCM Express into a Unit Control Panel 
(UCP), typically via a DIN-rail mount. Thereafter, the eRCM Express unit needs connected 
to power and communications. 
 

Please reference the  Operations Manual (Addendum V) for full hardware 
installation directions, including wiring, power, electrical, shielding, restrictions, and 
cabling. 

 
 Your package includes a standard power cable. 
 Connect wires to appropriate 24 VDC power. 
 When appropriate, connect ground to mCore’s 

Grounding lug (back of device). 
o Red (H16+): Positive Terminal 
o Black (H16-): Negative Terminal 
o Orange (H15+): Positive Terminal 

 If orange wire is not connected to 
positive, the unit will not boot. 

 
 
 Your package includes a standard 

Ethernet connector.  
 Snap in the Key Connector B 

(Communications) into its 
appropriate port, and then connect 
the PLC (or gateway device such 
as ProSoft Card or Red Lion) to 
the eRCM Express via the 
Ethernet connector. 

 Device’s default IP number 
(LAN1 port) is 192.168.10.220, 
and default subnet mask is 
255.255.255.0. 
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Page intentionally left blank for end-user’s notes about actual eRCM Express installation.



 

mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 11 of 89 

eRCM Express™ 

 
 
 

Hardware and  
 

Communications 
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Please reference your  Operations Manual (Addendum V) for full 
hardware and full communications specifications and support. 
 
While other protocols may be supported based on your purchase, the base protocol for 
eRCM Express is Modbus communications. When Modbus is used: 

 eRCM Express is a Modbus slave, 
 Use Function 16 to write to Modbus Registers, and 
 Use Function 03 to read from Modbus Registers. 

 
For Modbus over IP, only read a Maximum of 100 (16-bit) Registers at a time. 
Reading more registers than the maximum will usually cause the Modbus protocol 
to stop responding. 

 
Modbus is a relatively slow communication protocol. Thus, only write and read 
data at most two (2) times per second. 
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eRCM Express™ 
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Data Rates 
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The mCore unit uses a shared data pool. This allows multiple devices the ability to read 
and write data to this shared set of data. However, this also means that there can be a slight 
delay between writing your data to the shared pool, the unit acting on that data and 
generating all of the compressor’s performance, and then writing the results back to the 
shared data pool. 
 
This delay can be from 150 ms to 350 ms. It is important that new writes are not being 
implemented during this time, and that reading of compressor performance data is not 
acceptable until after all data has been fully updated. Otherwise, results read back may be 
a mixture of previous point performance and current point performance. 

 This generally is not critical as results would vary very little between previous 
and current points. However, when load steps are changed, the results between 
previous and current can be dramatic. 

 
Thus, to guarantee calculated results are synched to inputs, you must follow some rules. 

1. Write operating inputs to eRCM Express with the correct compressor model loaded. 
2. Wait long enough for all results to be calculated (at least 150 ms). 

a. 150 ms is minimum wait time, with around 250 ms being common, and 350 
ms should be about the max wait – it really depends on the complexity of the 
compressor model, number of load steps, etc. 

i. See Addendum IV for determining reasonable calculation times for 
your models. 

3. Read back desired results. 
 
A common approach is as follows: 

1. Start a 1000 ms timer in PLC 
2. When timer event triggers: 

a. If still in previous timer event’s call then exit. 
b. Otherwise: 

i. Write data to eRCM Express (or via gateway), 
ii. Start a 250 ms timer, and then 

iii. When this 250 ms timer triggers, stop this timer and read data from the 
eRCM Express. 

 
The above approach will write data, do calculations, and read data back one (1) time per 
second. This is good and ideal for units with speeds from 200 to 440 rpm.  
 
For “Twice per Second”, use a 500 ms timer. Good for units with speeds from 600 to 1800 
rpm. 
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eRCM Express™ 

 
 
 

Diagnostics 
 

Software 
 
 
  



 

mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 16 of 89 

The latest version of the eRCM Express Diagnostic Software can be downloaded from the 
ACI Services, Inc. website. 
 
With your eRCM Express unit set up 
(powered on, and with an active 
Ethernet communications line), run 
the eRCM Diagnostic Software on 
your Windows®-based PC connected 
to the eRCM Express unit. 
 
Select the mCore SDR with eRCM 
Express item. 
 
Click the Read from eRCM 
Express button to initiate 
connections and read back unit 
information. Now, enter 
values via data cells on the 
displayed Write Registers tab, 
then click the Write to eRCM 
Express button. If the unit is 
connected and communicating 
correctly, all appropriate 
registers on the remaining tabs 
will be populated with 
calculated and returned 
values. 
 
 
 
NOTE: You can determine roughly how long (ms) it may take to calculate full compressor 
performance for any model in the eRCM Express by using the Timing Estimates feature 
in the Diagnostic Software.  
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eRCM Express™ 

 
 
 

Uploading 
 

Modeling File(s) 
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Steps to Install new eRCM Viewer™ File(s) 
 

1) Make sure you have the desired eRCM Viewer files (*.rvf) available for this eRCM 
Express. 

a. Models should reflect correct compressor hardware, gas composition, unit 
staging, unloading devices, operating ranges, and unloading steps. 

 
 

2) Connect your PC to the mCore 
unit – and then enter unit’s IP 
number 192.168.10.220 (or user-
set IP number) as the address. You 
should be presented with the main 
mCore screen: 
  
 
 
 
 
 
 

Your unit’s Firmware Version may be different. 
 
 
 
Then, after selecting the “click here” link, the following page will appear: 
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3) From this page, 
select the 
Import/Export 
menu, then select 
ACI Import to 
view: 
 
 
 
 
 
 
 
 
 
 
 

4) To clear the unit of any previous eRCM Viewer models, click the Clear button. 
a. Clearing old models is recommend for users. Then upload all models that 

need to be on the eRCM Express. 
 

5) To specify new files to load onto the eRCM Express, select the Select files… button 
and select all desired files. 
 

6) When ready, select the SAVE button – this action adds new files, and/or overwrites 
existing files. 
 

a. You must set a file to Active before existing this web app. 



 

mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 20 of 89 

 
7) To view and/or verify the list 

of modeling files currently in 
the eRCM Express, and/or to 
set the active file to use on 
startup, select ACI Viewer 
Files menu. 
 
 
 
 
 
 
 

 
a. NOTE: You can download copies of the actual files from the eRCM Express 

to your PC by clicking on that file’s filename link. 
i. This is important if questions arise about “the actual unit modeling file” 

in the eRCM Express. By using this feature, you’ll have a copy of the 
actual file used. 

 
8) You can set (Set Active) only one file to be the default modeling file to load during 

startup of the eRCM Express. To do this, select the Set Active button next to that 
filename. Its button will change to Active. 

a. Note: One file must be set to Active. If no file is Set Active, then the eRCM 
Express may not function correctly. This generally will be resolved if the unit 
is rebooted (or powered off/on). 

 
WARNING: All eRCM Viewer files (*.rvf) uploaded to the eRCM Express must: 

 Begin with a digit “1” through “9”, inclusive. 
 Only use the characters 'A' - 'Z', '0' - '9', '_', and '-'. 
 Use no more than 24 characters in name. 

 
WARNING: Uploading more than one modeling file that starts with the exact same 
digit will create problems. 
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eRCM Express™ 

 
 
 

Uploading a 
 

License File 
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Steps to Upload a New eRCM Express License File 
Most end-users will never need to do this. 

 
1) All units are shipped with either a valid eRCM Condition Monitoring license file, or 

a valid eRCM Express license file. 
a. However, if a device is upgraded from a Condition Monitoring unit to a full 

eRCM Express unit, then a new license file will need to be uploaded to access 
all eRCM Express features. 

b. To accomplish this, after purchase of an upgrade license, a license file will be 
sent to you (e.g. emailed). This license file is unique for each hardware unit 
and cannot be used on other mCore units. Thus, make sure it is installed on 
the appropriate unit. 

 
2) Connect PC to the mCore unit – and enter 192.168.10.220 (or user-set IP number) 

as the address. You should be presented with the main mCore screen. Then elect to 
configure device: 

 
 
3) WARNING: If you clear the license file, and do not upload a new one, then 

your eRCM Express unit will no longer function. 
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3) From this page, select Import/Export menu, then select ACI: 

 
 
4) Select the Select file. button to browse to the location where the provided eRCM 

Express (or eRCM Condition Monitoring) license file is located. 
 

5) When ready, select the SAVE button – this action adds a new license file, or 
overwrites an existing license file. 
 To remove the current license file, select the Clear button. 

o In general, end-users should not remove license files unless requested by 
Tech Support. 
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eRCM Express™ 

 
 
 

Updating Unit 
 

Firmware 
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Steps to Install New eRCM Express Software 
 
When available, Monico will provide appropriate Firmware update/upgrade files. 

 
With the correct Firmware update/upgrade file(s) downloaded to a PC, select System, then 
select Select file, browse to file and open it, select SAVE and follow prompts. 
 

 
 
 
 
 
 
 
 
 
It is recommended that all eRCM Viewer model(s) are re-installed for this unit after 
any firmware updates/upgrades are finished. 
 
It is recommended that end-users review firmware changes before installing them. 
Certain product changes may require coding changing in the PLC and/or gateway. 
 
Certain firmware updates may require multiple uploads and/or multiple reboots. 
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eRCM Express™ 

 
 
 

Changing LAN 
 

Settings 
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Steps to Change IP Settings for eRCM Express 
 

1) Connect PC to the mCore unit – and enter 192.168.10.220 (or user-set IP number) 
as the address. You will be presented with the main mCore screen after electing to 
configure device: 

 
2) Now select Ports/Networks, and then select Ethernet 1 (LAN). 

 
3) Enter new IP, subnet mask, and Gateway numbers and then select SAVE. 

 
4) Note: The IP number for Ethernet 2 (LAN) is hard set by Monico. This static IP 

number is 192.168.4.4 and cannot be changed via user settings. However, it can be 
set prior to unit shipping. If so, it has been set to: ____ . ____ . ____ . ____ 
 

5) Note: If Ethernet 1 (LAN) is inadvertently set to the wrong IP number, or that IP 
number has been forgotten, then connect to Ethernet 2 (LAN) to view/change the IP 
number for Ethernet 1 (LAN).  
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eRCM Express™ 

 
 
 

General Process 
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1. When the PLC starts, if there is more than one potential eRCM Viewer model within 
the eRCM Express, then the PLC needs to make sure that it loads in the correct 
eRCM Viewer model. 

i. If there is only one (1) eRCM Viewer model, then this step can be skipped. 
ii. Otherwise, the best option is to identify which file to load (1 through 9) via 

the SetViewerFile (REG#40101) item – see Using Select Features (Item #1) 
in this manual. 

 
2. Next, if you have access to the Discharge Header Pressure (the discharge pressure 

the compressor will compress to after the bypass valve is closed) then you can 
identify the best safe load step to configure the unit before closing the bypass valve 
(to prevent rod load and/or pin non-reversal issues during Start Up). This is done by 
using the CheckSafeStartup (REG#40107) and the SafeLoadStepStartup 
(REG#40329) registers – see Using Select Features (Item #6) in this manual. 

 
3. If not set by the PLC, the eRCM Express will use the default values assigned to each 

of the following when the eRCM Viewer model was created. If you prefer different 
values, set them now. 

i. MinLoadFlowPercChange (%): Usually 1%-2%. REG#40117. 
ii. MaxLoadPercChange (%): Usually in the 15-20% range. Set lower if engine 

cannot handle large step changes in load, set higher if engine can handle larger 
step changes in load and those changes are needed in areas of the operating 
map. REG#40119. 

iii. LSSelectionMode: There is a variety of these, and the unit needs to be 
reviewed to decide when one (or ones) are best suited for the unit. Units with 
automated VVCPs are generally set to specific modes that cannot be changed 
via the PLC. REG#40105. 

i. See Addendum I for more details regarding LS Selection Modes. 
 

4. If desired for one of your HMI screens, read the Ranges for key items and store them 
in the PLC. These do not change until a new eRCM Model is loaded, so this set of 
registers does not need to be continually read. REG#s 43605 through 43647. 

 
5. Read the following set of items, and store in PLC. These do not change until a new 

eRCM Model is loaded, so this set of registers does not need to be continually read. 
i. REG#40331, AuxLoad (HP) 

ii. REG#40333, BHPMax (HP) 
iii. REG#40337, Elevation (ft) 
iv. REG#40339, AtmPress (psiA) 
v. REG#40341, NumCyls (#) 
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vi. REG#40343, NumLSs (#) 
vii. REG#40345, NumStgs (#) 

viii. REG#40347, NumThrws (#) 
ix. REG#40349, OEM_ID (#) 
x. REG#40353, MaxDischF (degF) 

xi. REG#40355, RelHumid (%) 
 

6. After the compressor and driver have warmed up, and you are ready to close the 
Bypass Valve, then set the compressor’s load step to: 

i. The load step identified in Item #2, or 
ii. The load step Operations has identified to use when starting a unit. 

 
7. Close the Bypass Valve 

 
8. When the Bypass Valve is fully closed, then the unit is Online. 

i. At this point, your eRCM Express now can provide useful compressor 
performance and safety data that you can use to properly control your online 
compressor. 

i. NOTE: Performance data returned via the eRCM Express before 
bypass is closed is not considered valid data and thus it should not be 
used for alarms, shut downs, etc. 

 
9. WHEN UNIT IS ONLINE: (Main Loop) 

i. Set the Current Load Step in eRCM Express via CurrLS (REG#40001). 
ii. From unit sensors, read inlet pressure (Stage #1 Suction Pressure PsG) and 

inlet temperature (Stage #1 Suction Temperature, Ts1F), the last stage’s 
discharge pressure (Discharge Pressure, PdG), and the suction temperature to 
each stage after the 1st stage Ts2F..Ts6F, and the current operating speed 
CurrSpeed. 

iii. Pass this information to eRCM Express via: 
i. PsG (REG#40003), 

ii. PdG (REG#40005), 
iii. CurrSpeed (REG#40007), 
iv. Ts1F (REG#40009), and as needed 

1. Ts2F..Ts6F (REG#40011.. REG#40019). 
iv. Set the Maximum Torque Limit (%) TorqSP (REG#40109). 

i. Most all users just need to set this to 100%.  
v. Force an eRCM Express calculation by putting the value of 1 into 

ForceERCMExpressCalculations (REG#40273 or REG#40075). 
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vi. Do not try to retrieve any performance data back from the eRCM Express until 
the value in IsKernelBusy (REG#40275) goes to zero (0). This item changes 
to one (1) when eRCM Express starts the compressor calculations and changes 
back to a zero (0) when those calculations are complete. This happens very 
fast (less than 250 ms for most calls). 

i. NOTE: If polling the IsKernelBusy is not easily achievable via the PLC 
or gateway, then next best option is to just wait about 250 ms after 
writing the Write data items. It will generally be finished by then. 
 

vii. When IsKernelBusy is zero (0), then read the following items: 
========================================================== 

i. eRCMExpressWatchdogPulse  (REG#40277) 
ii. NextLoadStepUp (REG#40279) 

iii. NextLoadStepDown (REG#40281) 
iv. NextLSUpPercentChange (REG#40283) 
v. NextLSDownPercentChange (REG#40285) 

vi. MinSpeedCurrentLS (REG#40287) 
vii. MaxSpeedCurrentLS (REG#40289) 

viii. MinSuctPressureCurrentLS (REG#40291) 
ix. MaxSuctPressureCurrentLS (REG#40293) 
x. FindOptimalLoadStep (REG#40295) 

xi. CurrentTorque (REG#40297) 
xii. IsentropicEfficiency (REG#40299) 

xiii. Fuel Rate (REG#40301) 
 
ITEMS TO REVIEW, AND ACTIONS TO TAKE IF NEEDED: 

1. Shut Downs: 
a. Communication Issues:  

i. If Modbus errors exist for more than a couple 
seconds, or if more than five (5) consecutive errors 
occur, then Shut Down. 

ii. If WatchdogPulse does not change after setting 
items when forcing a new calculation and waiting 
long enough for calculations to finish, then Shut 
Down. 

b. Stay Online Mode: 
i. If a(i) or a(ii) above happens, then the PLC can try 

to keep the unit online and running (after issuing 
appropriate alarms). To do this, it needs to record 
the Ps, Pd, and Ts’s at time of lost communications. 
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Then, it needs to hold Load Step and Speed at 
current settings. The unit can stay online (and still 
be safe without its eRCM Express connection) 
provided: 

1. MaxPsChange = (Ps.Max - Ps.Min) / 100 
2. MaxPdChange = (Pd.Max - Pd.Min) / 100 
3. IF ABS( CurrentPs – Ps) <= MaxPsChange 

psi, AND 
ABS( CurrentPd – Pd) <= MaxPdChange psi, 
AND 
ABS( CurrentRPM – RPM) <= 8 rpm, AND 
ABS( CurrentTs1 – Ts1) <= 10 °F, AND 
ABS( CurrentTs2 – Ts2) <= 10 °F, AND 
ABS( CurrentTs3 – Ts3) <= 10 °F, AND 
ABS( CurrentTs4 – Ts4) <= 10 °F, AND 
ABS( CurrentTs5 – Ts5) <= 10 °F, AND 
ABS( CurrentTs6 – Ts6) <= 10 °F 

ii. If the above holds true, then the unit’s operating 
conditions have not changed so much that the unit 
has drifted in territory where safety is unknown. 

c. No safe Load Steps present: 
i. If NextLoadStepUp = -1 AND NextLoadStepDown 

= -1 AND  FindOptimalLoadStep = -1 then Shut 
Down. No exceptions. 

 
2. Adjustments to PLC Setpoints: 

a. Set the PLC’s Min Allowed Speed to 
MinSpeedCurrentLS 

b. Set the PLC’s Max Allowed Speed to 
MaxSpeedCurrentLS 

c. Set the PLC’s Min Allowed Suction Pressure to 
MinSuctPressureCurrentLS 

d. Set the PLC’s Max Allowed Suction Pressure to 
MaxSuctPressureCurrentLS 

 
3. Controls: 

a. If there is an active call for More Load (or more Flow), 
then the PLC controls changing loading (sample device 
preferences given here, but actual device preferences 
determined by control logic in the PLC): 
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i. If Recycle Valve not closed, start to Close Recycle, 
then 

ii. If available, Unpinch Suction Throttle (up to 
MaxSuctPressureCurrentLS), then 

1. Ok for flow, use caution with power. 
iii. If not at Max Allowed Speed, Increase Speed, then 
iv. If NextLoadStepUp  -1, change load step to 

NextLoadStepUp. 
b. If there is an active call for Less Load (or less Flow), PLC 

to change loading: 
i. If not at Min Allowed Speed, Decrease Speed, then 

ii. If NextLoadStepDown  -1, change load step to 
NextLoadStepDown. 

iii. If available, Pinch Suction Throttle (down to 
MinSuctPressureCurrentLS), then  

1. Ok for flow, use caution with power. 
iv. Start to Close Recycle Valve. 

========================================================== 
 

xiv. Read in ErrorArray (REGs#40445 to 40443+NumLSs*2) 
1. If NextLoadStepUp = -1 AND NextLoadStepDown = -1 AND  

ErrorArray(CurrLS) <> 0 then Shut Down. 
 

xv. Read in LoadArray (REGs#40645 to 40643+NumLSs*2) 
 

xvi. Read in FlowArray (REGs#40845 to 40843+NumLSs*2) 
1. Display data from above three arrays on one HMI screen (as a 

table) to show operators which load steps are valid, and the 
potential flow rates those load steps can deliver and their 
associated required loads. 

2. Many end-users highlight the current Load Step row, as well as 
identifying which rows are for Next Load Step Up and Next Load 
Step Down (when those items are valid, i.e. not -1). 

xvii. Read in StageArray (REGs#41045 to 41043+NumStgs*60) 
1. Display data on HMI 

 
xviii. If/when you want key Throw Data displayed on HMI screen, then: 

1. Read in ThrowArray (REGs#41405 to 41403+NumThrws*60) 
a. Display data on HMI 
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xix. If/when you want key Cylinder Data displayed on HMI screen, then: 
1. Read in HECylinderInfo (REGs#42005 to 42003 + 

NumCylinders*80) 
a. Display data on HMI 

 
xx. If/when you want key Cylinder Data displayed on HMI screen, then: 

1. Read in CECylinderInfo (REGs#42805 to 42803 + 
NumCylinders*80) 

a. Display data on HMI 
 

viii. Go back to Item #9 (WHEN UNIT IS ONLINE section). 
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eRCM Express™ 

 
 
 

 Pseudo Code 
 

Examples 
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Read/Write Pseudo Code Examples 
 
Sending Data to eRCM Express™: 
  Modbus.Data(1)  = 1     // Current Hardware Load Step 
  Modbus.Data(2)  = 206.5 // Current Suction Pressure (psiG) into First Stage 
  Modbus.Data(3)  = 318.9 // Current Discharge Header Pressure (psiG) out of Last Stage 
  Modbus.Data(4)  = 1158  // Unit’s Speed (RPM) 
  Modbus.Data(5)  = 74.5  // First Stage Suction Gas Temperature (degF) 
  Modbus.Data(6)  = 128.2 // Second  Stage Suction Gas Temperature (degF), when required 
 
  Modbus.NumberOfValues = 6   // 6 is the number of input values (1 Value = two 16-bit regs) 
  Modbus.Address = 40001      // 40001 is the starting address for the input values 
  Modbus.WriteData()          // Write new input values to the Modbus registers. 

 
 
Force eRCM Express™ to Recalculate New Compressor Performance: 
  Modbus.Data(1)  = 1         // “1” is flag to recalculate 
  Modbus.NumberOfValues = 1   // 1 is the number of input values (1 Value = two 16-bit regs) 
  // Reg#40075 is ideal if only using the shorter Quick Writes list (smaller Modbus block) 
  Modbus.Address = 40075      // 40075 is the address for ForceERCMExpressCalculations 
OR  Modbus.Address = 40273    // 40273 is the address for ForceERCMExpressCalculations 
  Modbus.WriteData()          // Write value to the Modbus register. 

 
 
Waiting for eRCM Express™ to Complete Calculations – Using IsKernelBusy Method: 
  DIM eRCMExpressCount as Integer 
  Modbus.NumberOfDataValues = 1 
  Modbus.Address = 40275  // The address of the "IsKernelBusy" register. 
                          // Will return false (0) when eRCM Express has completed 
                          // all of its performance and safety calculations. 
                          // This usually takes less than 250 ms. 
  eRCMExpressCount = 0 
  DO 
    Sleep 20                // Sleep 20 ms 
    Modbus.ReadData()       // Read data in the "IsKernelBusy" register. 
    If Modbus.Data(1) = 0 Then Exit DO     // If 0, then calculations are now complete. 
    eRCMExpressCount = eRCMExpressCount + 1 
  LOOP UNTIL eRCMExpressCount > 15         // Prevent Infinite Loop 
 
  IF eRCMExpressCount > 15 THEN 
    MSG “CRITICAL ISSUE: eRCM Express Unit does not appear to be returning data.” 
    // NOTE: If a Gateway device in between eRCM Express and your PLC, then you may need 
    // to wait longer for updates to happen. 
  ELSE 
    …Now proceed with reading in eRCM Express data… 
  END IF 
 

 
Waiting for eRCM Express™ to Complete Calculations – 250 ms Method: 
 
  Sleep 250   // Sleep at least 150 ms. eRCM Express will be done by then for MOST models. 
              // If model has lots of load steps (20+) or multiple stages (2+) then 
              // more time may be required to finish all of the calculations. 
              // 250-350 is usually the MOST you need to wait. 
  …Now proceed with reading in eRCM Express data… 
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Reading Data from eRCM Express™: 
  DIM NextLoadStepUp as Double 
  … 
  DIM LoadStepBHPs(23) As Double 
 
  Modbus.NumberOfDataValues = 1 
  Modbus.Address = 40275  // The address of the "IsKernelBusy" register. 
                          // Will return false (0) when eRCM Express has completed 
                          // all of its performance and safety calculations. 
                          // This usually takes less than 150 ms. 
  Modbus.ReadData()              // Read data in the "IsKernelBusy" register. 
  If Modbus.Data(1) = 0 Then     // If 0, then calculations are now complete. 

  // Do the following to read specific items: 
  Modbus.NumberOfDataValues = 13 (1 Value = two 16-bit registers) 
  Modbus.Address = 40277      // Start of a block of data 
  Modbus.ReadData() 
  eRCMExpressWatchdogPulse  = Modbus.Data(1) 
  NextLoadStepUp            = Modbus.Data(2) 
  NextLoadStepDown          = Modbus.Data(3) 
  NextLSUpPercentChange     = Modbus.Data(4) 
  NextLSDownPercentChange   = Modbus.Data(5)  
  MinSpeedCurrentLS         = Modbus.Data(6) 
  MaxSpeedCurrentLS         = Modbus.Data(7) 
  MinSuctPressureCurrentLS  = Modbus.Data(8) 
  MaxSuctPressureCurrentLS  = Modbus.Data(9) 
  FindOptimalLoadStep       = Modbus.Data(10)  
  CurrentTorque             = Modbus.Data(11)  
  IsentropicEfficiency      = Modbus.Data(12)  
  FuelRate                  = Modbus.Data(13)  
 
  // Do the following to read an array of values at once: 
  // Example: Get the load for load steps 1 through 23 
  Modbus.NumberOfDataValues = 23 
  Modbus.Address = 40645 // Modbus address for start of LoadArray values (Load Step 1) 
  Modbus.ReadData() 
  LoadStepBHPs(1) = Modbus.Data(1)    // Load for Load Step 1  (Address 40645) 
  LoadStepBHPs(2) = Modbus.Data(2)    // Load for Load Step 2  (Address 40647) 
  LoadStepBHPs(3) = Modbus.Data(3)    // Load for Load Step 3  (Address 40649) 
  LoadStepBHPs(4) = Modbus.Data(4)    // Load for Load Step 4  (Address 40651) 

… 
  LoadStepBHPs(23) = Modbus.Data(23)  // Load for Load Step 23 (Address 40689) 

… 
  END IF 
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eRCM Express™ 
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Features 
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1. How do I make sure that the correct eRCM Viewer model is loaded into eRCM 
Express? 

a. If there is only one (1) eRCM Viewer model used, then it is loaded by default 
and no check is usually needed. 

b. If there are multiple unit models loaded into eRCM Express (or you want to 
verify default file for security), then you need to run some code during start 
up to check: 

i. A default model will load in when eRCM Express starts. This may, or 
may not, be the desired model. 

ii. If there are multiple eRCM Viewer models on the eRCM Express, then 
the PLC needs to identify which one it wants to load (and then verify it 
afterwards). This is done via employing the File Identification 
Method, which is describe in more detail under the “Change Current 
Modeling File via PLC” section`. 

c. Best to wait at least 500 ms after loading a new file before checking it. 
d. Also, see section on Sample Pseudo Start Up Code 

 
2. How can I verify that eRCM Express is working, via code? 

a. Check the value in the eRCMExpressWatchdogPulse register. If this value 
changes after your next call to ChangeOpCondition then eRCM Express is 
working as intended. The returned value will always be an integer from 0 to 
6 million and should never be the same as the previous number. 
 

3. How do I know if the eRCM Express is working and returning correct values 
in the unit’s registers? 

a. Install ACI’s eRCM Express Diagnostics & Communications Software 
(available free from the ACI website). Install that software onto your 
Windows PC, set up an Ethernet connection from your PC to the eRCM 
Express unit and run the software. Reference that software’s Help for more 
information about how to effectively use it. 

b. This software can readily help troubleshoot communications issues by 
eliminating the PLC and gateway devices from the chain. 

 
4. What do I change to make eRCM Express select load steps using larger (or 

smaller) increments? 
a. Set the percent of desired change (for either load or flow) in the register 

MinLoadFlowPercChange. Subsequent changes to conditions will lead to 
determination of NextLoadStepUp and NextLoadStepDown based on the 
new percent change value. 
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5. How do I force eRCM Express to select load steps based on different criteria? 
a. Please review the section Addendum I – Load Step Selection Modes. 
b. Models using automated VVCPs may not allow changes to their methods of 

load step selection. 
c. The eRCM Viewer models should be set by default to the most useful load 

step selection based on the unit, the load steps, and the operation map. 
d. The register to set to change load step selection mode (LSSelectionMode) is: 

Reg#40105. 
 

6. How do I determine which load step to set the unit to before closing the bypass 
valve during Start Up? 

a. To determine which load step to set the hardware configuration to, before 
closing the bypass valve, set the current operating conditions (PsG, PdG, 
CurrSpeed, Ts1F, …), and then set CheckSafeStartup to 1 and then force a 
calculation by setting ForceERCMExpressCalculations to 1. When 
calculations are complete the SafeLoadStepStartup register contains the 
load step to use. 

i. NOTE: For this option to be useful, during this mode you must send 
the discharge line pressure (after the bypass valve), and not a cylinder 
discharge pressure (before the bypass valve), when you set the current 
operating conditions. 

ii. WARNING: You must set this register (CheckSafeStartup) back to 
zero (0) after retrieving the safe load step to use during Start Up. If left 
non-zero, subsequent eRCM Express data may not be appropriate. 

 
7. What does MaxLoadPercChange do? 

a. The register value in MaxLoadPercChange is used to prevent eRCM 
Express from selecting a load step that could result in undesirable 
consequences to the engine. A significant and sudden change in load (an 
increase or a decrease) can lead to problems with engines (over-speeding or 
under-speeding or surging). For many engines, the maximum load change 
limit is about a 15% change in load, whilst some may go as high as 25-30%. 
For electric motors, the limit may be higher since electric flows react faster 
than fuel flows. 

 
8. What’s the logic behind selecting Next Load Step Up (and Down)? 

a. In general, based on the unit load (or flow) of the Current Load Step, eRCM 
Express identifies which load steps are at least MinLoadFlowPercChange 
percentage points higher (or lower for Next Load Step Down) but no more 
than MaxLoadPercChange percentage points away. Then, the closest safe 
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load steps to that limit are selected. If more than one load step is reasonable, 
then the load step with the best Load per Unit Flow ratio is selected (as it is 
the most efficient). 

b. However, more information can be found at Addendum I – Load Step 
Selection Modes. 

 
9. I’m not matching the correct bits set in the registers defined by ErrorArray(). 

a. The bits set in the ErrorArray register items can only be properly identified 
when their two (2) 16-bit Modbus Integer registers are correctly interpreted as 
a 32-bit Long. 

i. The most common issues are: 
1. The two (2) 16-bit Modbus registers are juxtaposed. If so, swap 

the two 16-bit register locations when creating the 32-bit Long. 
2. Data is read as a Floating Point instead of an Integer.  

 
10. How do I use the Live Pressures feature?   (Future Option) 

a. Check back with ACI for future firmware updates that support this option. 
 

11. How do I use one of the Special 2-Stage Modes – the mode with Dynamically 
Adjustable Interstage Pressure, or the mode with Dynamically Adjustable Side 
Stream Out amounts. 

a. If your eRCM model (only 2-stage models supported) it set for adjustable 
interstage pressure, then: 

i. Set the unit’s controlled interstage pressure (psiG) via the Stage 1 Pd 
(Reg#40063). If entered amount is outside of allowed values, then it 
will be clipped to upper/lower limits. Set to zero (0) to exit this mode 
and return to modeling unit as a true 2-stage compressor. 

ii. Set this value before forcing an eRCM Express update. 
b. If your eRCM model (only 2-stage models supported) it set for adjustable side 

stream out amounts, then: 
i. Set the Side Stream Out amount (MMscfd) via the SS12 (Reg#40141). 

Since this is a Side Stream Out, it should be a negative number. Set to 
0 for no side stream out. If entered amount is outside of allowed values, 
then it will be ignored (i.e. side stream out of 0 MMscfd). 

ii. Set this value before forcing an eRCM Express update. 
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eRCM Express™ 
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Modeling File 
 

 via PLC 
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File Identification Method: 
 
At times, you may need to have multiple eRCM Viewer files loaded and ready in your 
eRCM Express unit. Examples may include: 

 One model for 1-stage injection, one model for 2-stage injection, and a third model 
for 1-stage withdrawal. 

 One model for process gas, and another model for purge gas. 
 One model for unit with no valve spacers, one for all suction valve spacers in, one 

for all valve spacers in, and one model for suction valves pulled. 
 
eRCM Viewer files must be specifically identified with a leading digit of “1” through “9” 
in their filenames. 

 Warning: Filenames with the same leading digit will lead to confusion. Thus, do 
not use filenames like “1-0_Unit-12.rvf” and “1-1_Unit-12b.rvf” as both have the 
same leading digit “1”. 

o NOTE: Do not put spaces and special characters in filenames. 
o NOTE: Length of filenames must be less than or equal to 24 characters. 
 

 Sample filenames that Can and Cannot be used: 
Filenames that Can be Used Filenames that Cannot be Used 
1Unit7-Ariel_2-Stg.rvf Unit7-Ariel 2-Stg.rvf 

(has spaces, does not start with digit)
8Superior_MH6_1-Stage.rvf Superior MH6 Single Stage Unit.rvf 

(has spaces, too many characters in filename)
2.rvf Rev2.rvf 

(does not start with digit) 
6_GE-DS_Service1-CNG.rvf 6GEDS_Service1@CNG.rvf 

(has invalid character)
 

 To select the file to use, simply set the register SetViewerFile (Register Address 
40101) to the special ID number of that file, from “1” to “9”. 

o Best to wait at least 500 ms after loading a new file before checking it. 
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 Sample Pseudo Code for this Method 

 
‘ Load in file “4CooperBessermer_2-Stg.rvf” into eRCM Express 
Modbus.NumberOfDataValues = 1 
Modbus.Address = 40101 
Modbus.Data(1) = 4     // Load in eRCM Model that starts with the digit “4” 
Modbus.WriteData() 
 
Sleep 500 ms 
‘ Correct model should now be loaded in eRCM Express. 
 
‘ Check it (NumStages, NumThrows, NumLSs, etc. to make sure it is correct) 

o See section on Sample Pseudo Start Up Code 
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eRCM Express™ 
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Relax eRCM Limits to Station Limits: 
When implementing a compressor model in a Unit Control Panel environment, end-user 
should set certain limits within the model so that those limits do not trigger an invalid 
condition before the PLC would trigger an invalid condition. 

 Example 1: If the PLC alarms at a discharge temperature of 300 °F and shut downs 
at a discharge temperature of 325 °F, then the maximum allowed discharge 
temperature in the eRCM Viewer model should be 325 °F, and not 300 °F. 

 Example 2: If the unit is allowed to go down to 40% torque, then make sure that the 
Min Allowed Torque setting in the eRCM Express is 40% or lower. 

The goal is to not have the eRCM Express trigger unnecessary shut downs by indicating 
all load steps as unsafe, when in fact they may still be within the PLC’s limits. 
 
 
Using Compressor to Pack a Discharge Line: 
If the unit needs to pack a discharge pipe that has fallen below its normal minimum 
discharge pressure, then ensure that the following limits are set in the eRCM Viewer model 
being used in the eRCM Express unit: 

 Minimum Compression Ratio = 1.00 
 Minimum Discharge Pressure = Minimum Suction Pressure 

 
 
Running Unit at Low Torque: 
If the unit needs to occasionally run in low torque conditions, then make sure that in the 
eRCM Viewer model being used: 

 Minimum Torque = A number from 1% to 60%. 
Typical Default for Motors is 25%, and Typical Default for Engines is 60%. 

 
 
Running Unit when Discharge Pressure is Less Than Suction Pressure: 
If the unit needs to occasionally run when the discharge header pressure is less than the 
suction header pressure, then: 

1) Make sure that this is okayed by the OEM. Operations in blow-through can 
potentially significantly degrade the life of compressor valves. 

2) eRCM Express is not useful for determining unit safety under these conditions 
(blow-through). So, if that mode is ok with the OEM, then to keep eRCM Express 
from indicating operating issues, simply set the Discharge Pressure equal to the 
Suction Pressure+5 psi. Thus, if Ps=390 psiG, and Pd=340 psiG, when sending data 
to eRCM Express, simply send 390 for Ps, and 395 for Pd. 
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eRCM™ Express Quick Write List 
  

eRCM Express acts as a Modbus slave using Ethernet/IP protocol Q414.  
 Use Function 16 to write Operating Point Inputs to Modbus Registers 40001- 40273.  

 Use Function 03 to read back CPASA Outputs from Modbus Registers 40275- 43653.  
 
 NOTE: All registers (read & write) are 32-bit Floating Point type, except for those between 

40445 and 40643 inclusive which form the ErrorArray() and all of these represent 32-bit 
Integer type. Modbus usually reads items as 16-bit registers, so make sure the two 16-bit 
registers are transferred correctly to create the final 32-bit Floating Point number (or Integer 
number). 

 
 NOTE: To prevent shut downs during operations due to speed (rpm) spikes (from the engine 

or motor), if a value sent as speed (CurrSpeed) is less than minimum allowed then the 
minimum allowed speed is used instead, and no errors are generated. Also, if value sent as 
speed  (CurrSpeed) is greater than the maximum allowed then the maximum allowed speed 
is used instead and no again errors are generated. 

 
 
 

eRCM™ Express Quick WRITE List 
Most Commonly Used Items 

 
Function Register Units Operating Point inputs Common Tag Name

16 40001 # Unit’s Current Load Step CurrLS
16 40003 psiG Suction Pressure into Stage-1 Ps_psiG
16 40005 psiG Discharge Pressure out of Last Stage Pd_psiG
16 40007 rpm Operating Speed CurrSpeed
16 40009 °F 1st Stage Suction Gas Temperature Ts1_F
16 40011 °F 2nd Stage Suction Gas Temperature Ts2_F
16 40013 °F 3rd Stage Suction Gas Temperature Ts3_F
16 40015 °F 4th Stage Suction Gas Temperature Ts4_F
16 40075 # Set to “1” to force eRCM Express Recalculation ForceERCMExpressCalculations
16 40109 % Set Current Max Allowed Torque, usually set to 100(%). If set 

once after the unit model loaded, this does NOT need to be sent 
thereafter. 

TorqSP 

 
Less Commonly Used Items 

Function Register Units Operating Point inputs Common Tag Name
16 40101 # Set which eRCM Viewer Model to use (1/2/3/4/5/6/7/8/9) SetViewerFile
16 40103 HP Set Driver’s Max Power, only if dynamically changes 

Set back to 0 to return to model’s original Max Rated Power
SetDriverMaxHP 

16 40105 # Set to Load Step Selection Mode Number LSSelectionMode
16 40107 # 0 = Normal Operations; 1 = Request Safe Start Up Load Step CheckSafeStartUp
16 40111 0 Always set to 0 LSMode
16 40113 °F Set to current Ambient Temperature only if engine ambient rating 

used in model. 
TambF 

16 40115 0/1 0 = Normal Mode; 
1 = Allow Load Steps with non-critical issues

IgnoreNonCriticalErrors 

16 40117 % Set Min % of Rated Power (or percent of current max flow) to 
consider when determining Next Step Up and Next Step Down

MinLoadFlowPercChange 

16 40119 % Set Max % of Available Power to consider when determining 
Next Step Up and Next Step Down

MaxLoadPercChange 

16 40273 # Set to “1” to force eRCM Express Recalculation (same effect 
as setting 40075)

ForceERCMExpressCalculations 
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eRCM™ Express Quick READ List 
 

Fnct Register Units Description/Use Common Tag Name

 
03 

40275 # 
Returns a one (1) that indicates if the eRCM Express computational 
engine is currently busy doing calculations.  A zero (0) indicates that 
it is safe to poll for information as calculations are complete.

KrnlBusy 

03 40277 # 

Returns a unique number (from 0 to 6 million) that changes every 
time new operating conditions are processed by eRCM Express. 
Helps PLC determine if the full loop of communication/calculations is 
being implemented.

WDPulse 

03 40279 # 
Relative to Current Operating Conditions and Current Load Step, this 
register contains the Next Safe Up (increased load). If there is no 
safe load step with higher load, then a -1 is returned.

NextLSUp 

03 40281 # 
Relative to Current Operating Conditions and Current Load Step, this 
register contains the Next Safe Down (decreased load). If there is no 
safe load step with lower load, then a -1 is returned.

NextLSDown 

03 40283 % 

Returns the percent of load change from Current Load Step to Next 
Step Up, relative to maximum allowed load at the current speed. If 
there is no safe load step up, then this function returns 999999 as the 
percent change.

NSU_Perc 

03 40285 % 

Returns the percent of load change from Current Load Step to Next 
Step Down, relative to maximum allowed load at the current speed. If 
there is no safe load step down, then this function returns 999999 as 
the percent change.

NSD_Perc 

03 40287 Rpm 
For the Current Load Step, returns the lowest speed (rpm) for which 
unit can be adjusted without causing safety issues.

MinRPM 

03 40289 Rpm 
For the Current Load Step, returns the highest speed (rpm) for which 
unit can be adjusted without causing safety issues.

MaxRPM 

03 40291 psiG 
For the Current Load Step, returns the lowest suction pressure (psiG) 
for which unit can be adjusted without causing safety issues.

MinPs1 

03 40293 psiG 
For the Current Load Step, returns the highest suction pressure 
(psiG) for which unit can be adjusted without causing safety issues. 

MaxPs1 

03 40295 # 

Returns the ideal Load Step to which to load, to fully load the unit. 
This is for reference only as the unit's/PLC's goals may not always be 
to maximize unit's load. Additionally, this register returns a value of -1 
if all load steps are invalid.

OptimalLS 

03 40297 % 
For the Current Load Step, returns the Current Torque (%), which is 
the percent of Required Power relative to Driver’s Derated Power.

CurrTorq 

03 40299 % 
Returns unit's efficiency (measure of how efficient the compressor is 
at current operating point).

IsenEff 

03 40301 scf/hr 
Returns fuel rate based on current load and current speed, only if 
modeled in the eRCM Viewer model. Otherwise, returns 0.

FuelRate 

 
NOTE: If NextLSUp = -1 and NextLSDown = -1 and OptimalLS = -1, then there are NO SAFE LOAD STEPS, 
and hence unit should Shut Down. 
 
NOTE: If NextLSUp = -1 and NextLSDown = -1 and ErrorArray(CurrLS) <> 0, then the current load step is 
unsafe, and there are no safe loads obtainable (too far away), and hence unit should Shut Down. 
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Fnct Register Units Description/Use Common Tag Name

 
03 

40325 % 
Returns Minimum Percent of Load (or flow depending on Load 
Step Selection Mode) to consider when looking for Next Step Up 
or Down. 

MinLoadFlowPercChange 

03 40327 % 
Returns the Maximum Percent of Load Change allowed when 
determining Next Step Up or Down.

MaxLoadPercChange 

03 40329 # 
Use CheckSafeStartup to force a calculation of this item. If 
value= -1, then there is no safe load step for which to start 
unit. 

LStoSetforSU 

03 40331 HP Returns the Auxiliary Load plus any Frame Friction Load. AuxLoad
03 40333 HP Returns the driver’s maximum Power. BHPMax

03 40335 HP 
Returns current Max Allowed Load (HP) based on current torque 
setting, rated load, current speed and T-Amb (if engine is ambient 
rated). 

BHPMax at TorqSP 

03 40337 ft Returns the elevation used for compressor modeling. Elevation
03 40339 psiA Returns Atmospheric Pressure. AtmPress
03 40341 # Returns number of cylinders modeled in the current model. NumCyls
03 40343 # Returns number of load steps defined in the model. NumLSs
03 40345 # Returns number of compression stages used in the current model. NumStgs
03 40347 # Returns number of throws modeled in the current model. NumThrws

03 40349 # 
Returns ID Number indicating the OEM of the frame/unit being 
modeled. (See eRCM Software for list of OEM IDs.) 

OEM ID 

03 40351 # 
Returns mechanical efficiency used to convert indicated 
horsepower to brake horsepower.

MechEff 

03 40353 DegF 
Returns the average Maximum Discharge Temperature allowed 
for all modeled cylinders on the unit.

MaxDischF 

03 40355 % 
Returns Relative Percent Humidity of Initial Inlet Gas being 
modeled, from 0 to 100 (%).

RelHumid 

 
 
 

Fnct Register Units Description/Use Common Tag Name

03 40445… #, INT 
Only read as many as needed. Then look at bits of 32-bit Integers 
for specific errors encountered per load step.

ErrorArray() 

03 40643 #, INT 
Any item with a non-zero value indicates that that load step is unsafe 
to use! 

 

 
 
 

Fnct Register Units Description/Use Common Tag Name

03 40645… HP 
Only read as many as needed. Then look at values of 32-bit Floats 
to see if any are too high (overloaded) or too low (under loaded) for 
your driver. If any, drop them.

LoadArray() 

03 40843 HP 

Overloading and underloading are driver (engine/motor) related 
issues rather than compressor-related issues. Thus, if you want to 
limit load more than via the Max and Min allowed torque settings, 
then you’ll need to handle these via the PLC.

 

 
 
 

Fnct Register Units Description/Use Common Tag Name
03 40845… MMscfd Only read as many as needed. FlowArray()
03 41043 MMscfd  

 
 
 

Fnct Register Units Description/Use -- Add 60 for each additional stage. Common Tag Name
03 41059 # Stage Compression Ratio StageArray()
03 41065 HP Stage Load  
03 41067 MMscfd Stage Flow 
03 41089 DegR Cylinder Discharge Temperature (°R, not °F)
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Fnct Register Units Description/Use -- Add 60 for each additional throw. Common Tag Name
03 41405 % Gas Rod Loads – Compression (Most Low-speed units) ThrowArray()
03 41407 % Gas Rod Loads – Tension (Most Low-speed units)
03 41413 % Net Rod Loads – Compression (High-speed units)
03 41415 % Net Rod Loads – Tension (High-speed units)
03 41443 # Degrees of Pin Reversal in Compression
03 41445 # Degrees of Pin Reversal in Tension

 
 
 

Fnct Register Units Description/Use -- Add 80 for each additional cylinder. Common Tag Name
03 42011 DegF Cylinder End Estimated Discharge Temperature CylHEArray(), and for
03 42017 % Suction Volumetric Efficiency CylCEArray() – add 800 
03 42033 HP Cylinder End Load to register numbers

 
 
 

Fnct Register Units Description/Use Common Tag Name
03 43605 psiG Min Allowed Suction Pressure Ranges
03 43607 psiG Max Allowed Suction Pressure 
03 43609 psiG Min Allowed Discharge Pressure 
03 43611 psiG Max Allowed Discharge Pressure 
03 43613 rpm Min Allowed Speed
03 43615 rpm Max Allowed Speed
03 43617 % Min Allowed Torque
03 43619 % Max Allowed Torque
03 43621 DegF Min Allowed Ambient Temperature
03 43623 DegF Max Allowed Ambient Temperature
03 43625 DegF Min Allowed Stage-1 Gas Temperature
03 43627 DegF Max Allowed Stage-1 Gas Temperature
03 43629 DegF Min Allowed Stage-2 Gas Temperature
03 43631 DegF Max Allowed Stage-2 Gas Temperature
03 43633 DegF Min Allowed Stage-3 Gas Temperature
03 43635 DegF Max Allowed Stage-3 Gas Temperature
03 43637 DegF Min Allowed Stage-4 Gas Temperature
03 43639 DegF Max Allowed Stage-4 Gas Temperature
03 43641 DegF Min Allowed Stage-5 Gas Temperature
03 43643 DegF Max Allowed Stage-5 Gas Temperature
03 43645 DegF Min Allowed Stage-6 Gas Temperature
03 43647 DegF Max Allowed Stage-6 Gas Temperature
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eRCM Express™ 

 
 
 

 Modbus Registers 
 

Full Write/Read List 
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List of All Active Writes:  

 

In Special 2-Stage mode, use Stage1 Pd for setting interstage pressure.
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List of All Active Reads: 
  
COMMON CONTROL ITEMS: 

 



 

mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 55 of 89 

 
 
 
GENERAL ITEMS: 

 
 
 
 
CONDITION MONITORING ITEMS: 
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ERROR ARRAY: 
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LOAD ARRAY: 
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FLOW ARRAY: 
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STAGE ARRAY: 
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THROW ARRAY: 
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CYL_HE ARRAY: 
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CYL_CE ARRAY: 
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RANGES: 
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eRCM Express™ 

 
 
 

 Sample Pseudo 
 

Start Up Code 
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This is just pseudo code for understanding concepts and order. Actual code, syntax, 
optimization, calls, etc. are handled by the PLC programmers. 
 
 
 
// ======================================= 
// Modbus Block Section References 
// Used by PLC routines interacting with eRCM Express 
// ======================================= 
eRCM_CommonWritesStart    = 40001 
eRCM_CommonWritesLen      = 10 
eRCM_SetViewerFileStart   = 40101 
eRCM_SetViewerFileLen     = 1 
eRCM_ForceCalcsStart      = 40273 
eRCM_ForceCalcsLen        = 1 
eRCM_CheckSafeStartUp     = 40107 
eRCM_CheckSafeStartUpLen  = 1 
eRCM_LStoSetforSU         = 40329 
eRCM_LStoSetforSULen      = 1 
 
eRCM_IsKernelBusyStart    = 40275 
eRCM_IsKernelBusyLen      = 1 
eRCM_CommonReadsStart     = 40277 
eRCM_CommonReadsLen       = 13 
eRCM_CommonFixedDataStart = 40325 
eRCM_CommonFixedDataLen   = 16 
 
eRCM_ErrorArrayStart      = 40445 
eRCM_LoadArrayStart       = 40645 
eRCM_FlowArrayStart       = 40845 
// Make the ArrayLen equal to the max number of Load Steps from all model files! 
eRCM_ArrayLen             = 30 
 
eRCM_StageInfoStart       = 41045 
eRCM_StageInfoPerStageLen = 30 
eRCM_ThrowInfoStart       = 41405 
eRCM_ThrowInfoPerThrowLen = 30 
eRCM_HECylInfoStart       = 42005 
eRCM_HECylInfoPerHECylLen = 40 
eRCM_CECylInfoStart       = 42805 
eRCM_CECylInfoPerCECylLen = 40 
eRCM_RangeInfoStart       = 43605 
eRCM_RangeInfoLen         = 22 
 
eRCMExpressCount as Integer 
// ======================================= 
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// ======================================= 
// Compressor is warmed up, and we are ready to bring compressor online. 
// First, load in the correct eRCM Viewer model, and then verify it. 
// ======================================= 
 
  // Load in the correct file 
  Modbus.NumberOfDataValues = eRCM_SetViewerFileLen 
  Modbus.Address = eRCM_SetViewerFileStart 
  Modbus.Data(1) = 2     // Load in the "2Two-stg Injection.rvf" file 
  Modbus.Write() 
  Sleep 500 ms 
 
  // Verify that this file is correct. If should be a 2-stage unit with 6 throws, 
  // 6 cylinders, and 23 load steps. 
  Modbus.NumberOfDataValues = eRCM_CommonFixedDataLen 
  Modbus.Address = eRCM_CommonFixedDataStart 
  Modbus.Read() 
  // All must be true, else wrong file! 
  // NumStgs=2 AND NumCyls=6 AND NumThrows=6 AND NumLSs=23 
  IF Modbus.Data(11)=2 AND Modbus.Data(9)=6 AND _ 
     Modbus.Data(12)=6 AND Modbus.Data(10)=23 THEN  
     MESSAGE “Correct eRCM Viewer model loaded.” 
  ELSE 
     ALARM “Wrong eRCM Viewer model in eRCM Express. Stop unit!” 
     SHUTDOWN 
     END 
  END IF 
 
  // Check to see if we can force unit to start in the safest load step. 
  // This is only practical if access to the unit’s final discharge pressure 
  // is known. Unit’s “actual” discharge pressure is likely about the same as 
  // suction pressure since we are in bypass mode. 
  IF (Field Discharge Pressure is Known) THEN 
 
    Modbus.NumberOfDataValues = eRCM_CommonWritesLen 
    Modbus.Address = eRCM_CommonWritesStart 
    Modbus.Data(1) = UnitABC.CurrentLoadStep 
    Modbus.Data(2) = UnitABC.Stage1.Ps_PSIG 
    Modbus.Data(3) = UnitABC.Station.Pd_PSIG      // This item is SPECIAL! 
    Modbus.Data(4) = UnitABC.Driver.CurrentRPM 
    Modbus.Data(5) = UnitABC.Stage1.Ts_F 
    Modbus.Data(6) = UnitABC.Stage2.Ts_F 
    Modbus.Data(7) = 0 
    Modbus.Data(8) = 0 
    Modbus.Data(9) = 0 
    Modbus.Data(10) = 0 
    Modbus.Write() 
 
    Modbus.NumberOfDataValues = eRCM_CheckSafeStartUpLen 
    Modbus.Address = eRCM_CheckSafeStartUp 
    Modbus.Data(1) = 1    // The “1” tells eRCM Express to return Safe Start Up LS 
    Modbus.Write() 
 
    Modbus.NumberOfDataValues = eRCM_ForceCalcsLen 
    Modbus.Address = eRCM_ForceCalcsStart 
    Modbus.Data(1) = 1  // Force a calculation of the compressor model 
    Modbus.Write() 
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TWO OPTIONS - DO ONE OR THE OTHER. 
    // Wait for eRCM Express to finish calculation (make a subroutine!) 
    // This fully guarantees that the data being read back is appropriate for 
    // the operating data sent to the eRCM Express. 
    Modbus.NumberOfDataValues = eRCM_IsKernelBusyLen 
    Modbus.Address = eRCM_IsKernelBusyStart 
    eRCMExpressCount = 0 
    DO 
      Sleep 20 ms 
      Modbus.ReadData()       // Read data in the "IsKernelBusy" register. 
      If Modbus.Data(1) = 0 Then Exit DO     // If 0, calculations now complete. 
      eRCMExpressCount = eRCMExpressCount + 1 
    LOOP UNTIL eRCMExpressCount > 10         // Prevent Infinite Loop 
    IF eRCMExpressCount > 10 THEN 
      MSG “CRITICAL ISSUE: eRCM Express Unit does not appear to be returning 
data.” 
      // NOTE: If gateway device used, you may need to wait longer for updates. 
      EXIT 
    END IF 
    // This method avoids needing to poll the IsKernelBusy register until it goes 
    // back to zero (0). Most calculations will complete in 150 ms. Thus, simply 
    // wait a long enough period to guarantee calculations are complete. 
    // However, for some models, you may need to wait 250-350 ms for completion. 
    Sleep 150 ms 
 
     
    Modbus.NumberOfDataValues = eRCM_ LStoSetforSULen 
    Modbus.Address = eRCM_ LStoSetforSU 
    Modbus.ReadData() 
    IF Modbus.Data(1) <> -1 THEN 
      CurrentLoadStep = Modbus.Data(1) 
    ELSE 
      // No safe load step found! Not good. 
      // Company needs to decide if unit should NOT be allowed to go ONLINE, or 
      // if they want to force a default load step to use instead. 
      CurrentLoadStep = -1  
    ENDIF 
 
    Modbus.NumberOfDataValues = eRCM_CheckSafeStartUpLen 
    Modbus.Address = eRCM_CheckSafeStartUp 
    Modbus.Data(1) = 0    // The “0” tells eRCM Express to stop determining Safe 
Start Up LS 
    Modbus.Write() 
 
  ELSE 
 
    // If we do not have access to final discharge pressure, then it is not clear 
    // which (if any) load step to implement to bring unit online safely. Thus, 
    // based on OEM, Operators, Engineering, the load step to use during closing 
    // of the Bypass Valve has been determined to be “???”. Thus, implement this 
    // step. 
    CurrentLoadStep = 23    // For Two-stage injection, use last load step, LS#23. 
 
  ENDIF 
 
  IF CurrentLoadStep > 0 THEN 
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    IMPLEMENT_LoadStep // Call routine to physically implement current load step 
  ELSE 
    MSG “CRITICAL ISSUE: No safe load steps found for Start Up. Shut Down!” 
    EXIT 
  END IF 
 
// ======================================= 
 
 
 
The code below is relevant to AFTER the unit is online. 
 
// ======================================= 
// Compressor is now online – Bypass Fully Closed. 
// ======================================= 
 
  // Now, pass data to eRCM, get results back and take actions accordingly 
 
    // Pass the current operating data 
    Modbus.NumberOfDataValues = eRCM_CommonWritesLen 
    Modbus.Address = eRCM_CommonWritesStart 
    Modbus.Data(1) = UnitABC.CurrentLoadStep 
    Modbus.Data(2) = UnitABC.Stage1.Ps_PSIG 
    Modbus.Data(3) = UnitABC.Stage2.Pd_PSIG 
    Modbus.Data(4) = UnitABC.Driver.CurrentRPM 
    Modbus.Data(5) = UnitABC.Stage1.Ts_F 
    Modbus.Data(6) = UnitABC.Stage2.Ts_F 
    Modbus.Data(7) = 0 
    Modbus.Data(8) = 0 
    Modbus.Data(9) = 0 
    Modbus.Data(10) = 0 
    Modbus.Write() 
 
    Modbus.NumberOfDataValues = eRCM_ForceCalcsLen 
    Modbus.Address = eRCM_ForceCalcsStart 
    Modbus.Data(1) = 1  // Force a calculation of the compressor model 
    Modbus.Write() 
 
    // Wait for eRCM Express to finish calculation (Choose one of two options) 
    Sleep 150 ms // May need to be set higher (i.e. 250-350 ms for some models) 
 
    // Get results back 
    Modbus.NumberOfDataValues = eRCM_CommonReadsLen 
    Modbus.Address = eRCM_CommonReadsStart      
    Modbus.Read() 
    UnitABC.NSU      = Modbus.ReadData(2) 
    UnitABC.NSD      = Modbus.ReadData(3) 
    UnitABC.NSU_Perc = Modbus.ReadData(4) 
    UnitABC.NSD_Perc = Modbus.ReadData(5) 
    UnitABC.MinSpeedCurrLS = Modbus.ReadData(6) 
    UnitABC.MaxSpeedCurrLS = Modbus.ReadData(7) 
    UnitABC.MinPsCurrLS    = Modbus.ReadData(8) 
    UnitABC.MaxPsCurrLS    = Modbus.ReadData(9) 
    UnitABC.OptimalLS     = Modbus.ReadData(10) 
    UnitABC.CurrTorq_Perc = Modbus.ReadData(11) 
    UnitABC.UnitEff_Perf  = Modbus.ReadData(12) 
    UnitABC.FuelRate      = Modbus.ReadData(13) 
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    Modbus.NumberOfDataValues = eRCM_ArrayLen 
    Modbus.Address = eRCM_ErrorArrayStart     
    Modbus.Read() 
    FOR I = 1 TO UnitABC.NumLoadSteps 
      UnitABC.ErrorArray(I) = Modbus.ReadData(I) 
    NEXT I 
    Modbus.Address = eRCM_LoadArrayStart     
    Modbus.Read() 
    FOR I = 1 TO UnitABC.NumLoadSteps 
      UnitABC.LoadArray(I) = Modbus.ReadData(I) 
    NEXT I 
    Modbus.Address = eRCM_FlowArrayStart     
    Modbus.Read() 
    FOR I = 1 TO UnitABC.NumLoadSteps 
      UnitABC.FlowArray(I) = Modbus.ReadData(I) 
    NEXT I 
 
    // This remaining data is useful for display, but does not normally need to be 
    // retrieved each cycle. Rather, only retrieve it when needed for display. 
    // ---------------------------------- 
 
    Modbus.NumberOfDataValues = eRCM_StageInfoPerStageLen 
    Modbus.Address = eRCM_StageInfoStart 
    FOR I = 1 TO UnitABC.NumStages 
      Modbus.Read() 
      FOR N = 1 to eRCM_StageInfoPerStageLen 
        UnitABC.StageArray(I, N) = Modbus.ReadData(I) 
      NEXT N 
      Modbus.Address = Modbus.Address + 2*eRCM_StageInfoPerStageLen 
    NEXT I 
 
    Modbus.NumberOfDataValues = eRCM_ThrowInfoPerThrowLen 
    Modbus.Address = eRCM_ThrowInfoStart     
    FOR I = 1 TO UnitABC.NumThrows 
      Modbus.Read() 
      FOR N = 1 to eRCM_ThrowInfoPerThrowLen 
        UnitABC.ThrowArray(I, N) = Modbus.ReadData(I) 
      NEXT N 
      Modbus.Address = Modbus.Address + 2* eRCM_ThrowInfoPerThrowLen 
    NEXT I 
 
    Modbus.NumberOfDataValues = eRCM_HECylInfoPerHECylLen 
    Modbus.Address = eRCM_HECylInfoStart     
    FOR I = 1 TO UnitABC.NumCylinders 
      Modbus.Read() 
      FOR N = 1 to eRCM_HECylInfoPerHECylLen 
        UnitABC.HECylArray(I, N) = Modbus.ReadData(I) 
      NEXT N 
      Modbus.Address = Modbus.Address + 2*eRCM_HECylInfoPerHECylLen 
    NEXT I 
 
    Modbus.NumberOfDataValues = eRCM_CECylInfoPerCECylLen 
    Modbus.Address = eRCM_CECylInfoStart     
    FOR I = 1 TO UnitABC.NumCylinders 
      Modbus.Read() 
      FOR N = 1 to eRCM_CECylInfoPerCECylLen 
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        UnitABC.CECylArray(I, N) = Modbus.ReadData(I) 
      NEXT N 
      Modbus.Address = Modbus.Address + 2*eRCM_CECylInfoPerCECylLen 
    NEXT I 
    // ---------------------------------- 
 
 
    // Act on those results 
    … Expertise of the automation/control team … 
 
    // Compressor Errors for Unit (Compressor and Driver) Errors 
    // The ErrorArray only returns errors associated with the compressor 
    //   being unsafe. Overloading and/or underloading a driver (engine or motor) 
    //   can lead to issues. Thus, if you want to invalidate load steps based on 
    //   driver issues, the PLC needs to do that. 
    // Next Step Up, Next Step Down, and OptimalLS are based on compressor safety 
    //   and on over/under loading of driver, and on making sure that load step 
    //   changes are not so larger that the change in load can lead to the engine 
    //   surging and/or shutting down. 
 
    // IF need for more load and NSU<>-1 THEN Load up to NSU… 
    // IF need for less load and NSD<>-1 THEN Load down to NSD… 
    // IF NSU=-1 AND NSD=-1 AND OptimalLS=-1 THEN SHUT DOWN! No safe load steps! 
 
    // Display desired items of interest on various screens… 
 
// ======================================= 
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When replacing an older eRCM Express unit (one with an industrial PC as its platform) 
with an eRCM Express with an mCore SDR as its platform, some Modbus register numbers 
will need to be changed, and a few other changes in the PLC and/or gateway devices will 
also need to be implemented. 
 

 When a recalculation of compressor performance and safety is desired, then after 
sending the operating conditions, a value of one (1) needs to be set in the 
ForceERCMExpressCalculations register and sent to eRCM Express. 

o Note: There are two (2) registers named ForceERCMExpressCalculations. 
The Reg#40075 is more ideal for users only using the Quick Write List so that 
the entire group of registers can be written in one Modbus block. Nevertheless, 
setting either register to a one (1) will direct eRCM Express to recalculate the 
compressor performance based on latest inputs. 

 
 Interpretation of the bits in the ErrorArray() is still the same. However, retrieving 

the data for that array is a bit different now: 
o Previous: The registers were retrieved as FLOATS, which had to be converted 

to INTEGERs within the PLC before inspecting the bits. 
o New: The registers for (only) this array must now be retrieved directly as 

INTEGER, and thus no conversion is required before inspecting the bits. 
 
To help with the updating of Modbus registers, the following tables show the previous 
Modbus register used, and its new corresponding register value in the mCore SDR unit: 
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mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 75 of 89 

From Version 2018-Aug-20 to Version 2019-Feb-1: 
 A few minor corrections and typos. 
 Added notes/text for features new to Version 0.5.1 of the eRCM Express Firmware 
 Checklist now added to shipping contents. 

 
From Version 2018-Mar-5 to Version 2018-Aug-20: 

 Multiple minor corrections. 
 Adding of Addendums, I, II, III, and IV. 
 Some additional notes/images for installation of device, for local testing and field 

use. 
 Some small changes to pseudo code examples. 
 Description of using timers in PLC rather than polling for IsKernelBusy register. 

 
From Version 2018-Feb-16 to Version 2018-Mar-5: 

 Update of general images and rewording of some text. No technical information 
changed. 
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mCore Firmware Ver 00.05.01 Ver 2019-Feb-1  Page 77 of 89 

Reciprocating compressors allow for significant loading and unloading of the driver 
(engine or motor) based on actuating/de-actuating devices (such as clearance pockets and 
end deactivators). 
 
At times, multiple hardware configurations may require the same power requirements but 
generate different flow rates. As such, at times configuration X will require less load than 
configuration Y, but then at a different compression ratio configuration X can require more 
load than configuration Y. When this happens, it is commonly known as “curve-crossing”. 
 
Ideally, when a PLC requests NSU (Next Step Up) it will be a load step that will increase 
load (or increase flow) on the unit, not decrease load (or flow). Thus, when curve-crossing 
is present, the complexity of selecting the NSU and NSD increases somewhat. 
 
Furthermore, end-users do not generally desire lots of unloading devices to engage at once. 
If the control lines have insufficient actuation pressure, then the result can be multiple 
devices actuating late (2 seconds later after others). This can cause the dynamic load on the 
driver to jump up and down. Often, some engines cannot handle too much jumping of load 
and will shut down. Thus, part of picking the NSU and NSD may involve consideration for 
load step efficiency, and number of devices engaging at the same time. 
 
Different types of unloading sequences relative to the unit’s operating map are better 
handled by different load step selection methodologies. One method does not handle all 
unit arrangements. Thus, eRCM Express provides multiple methods for load step selection. 
The Applications Engineer that created the eRCM Viewer model for use in the eRCM 
Express should have reviewed the load steps, the operating map, and any concerns, and 
subsequently set the model to use the best load step selection method for it. 
 
Currently, eRCM provides nine (9) load step selection modes. Each one has its own pros 
and cons. 
 
Option #31 and Option #41 cannot be changed via the PLC, as these modes are for specific 
hardware implementations. 
 
When in doubt, set unit to Load Step Selection Mode to 3, and set the 
MinLoadFlowPercChange to 1 (1%). These settings are good, albeit not necessarily most 
efficient, for most (but not all) models. 
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eRCM Provides the following Load Step Selection Modes: 
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Most PLCs will provide a Manual Mode for controls. This mode is often critical when the 
unit is unhealthy, and needs locked in to a certain load step, when an analyst is collecting 
data and unit needs to hold load step and speed during tests, and when an operator needs 
to set the unit to a specific load step for review. 
 
Nevertheless, even in Manual Mode, the eRCM Express should be consulted for unit 
safety. Operators should not be allowed to load/unload to any unsafe load steps. Also, if 
the current load step becomes unsafe, then the control panel must change to a safe load step 
(even in Manual Mode) or Shut Down. 
 
If the Load Step Selection Mode is not the simple Load via Load Step Sequence method, 
then some safe load steps may potentially be skipped over. This is ideal for normal 
operations as inefficient or inappropriate load steps should normally be skipped over. 
However, this can be problematic if the operator’s/analyst’s goal is to set the unit on one 
of the load steps that is being skipped over. 
 
Thus, when the unit is put in Manual Mode, it may be prudent to change the Load Step 
Selection from the current method to Load via Load Step Sequence. In this mode, eRCM 
Express will select NSU and NSD (Next Step Up, and Next Step Down) strictly by 
following the defined load step sequence, only skipping load steps if they are unsafe. Keep 
in mind, that in this mode, the NSU can actually lead to “lower load”. However, this method 
will generally allow the operator/analyst to achieve the load step they desire. 
 

Upon leaving Manual Mode, you MUST reset the Load Step Selection Mode 
back to the original method of the unit – simply write a zero (0) to the Load 
Step Selection register. Otherwise, future data will not be appropriate for 
controls. 

 
Overview: 

 User opts to enter Manual Mode: 
o Write a “21” to LoadStepSelectionMode (Reg#40105) to tell eRCM Express 

that subsequent NSU and NSD values to be chosen via that method. 
 Method 21 is the generic Follow Load Step Sequence method, and as 

such, NSU/NSD will tend to follow the defined load step sequence in 
order, only skipping load steps due to safety issues. 

 This method is the one most likely to allow an operator/analyst to load 
to a particular load step and then stop it there for review/testing. 

 User exits Manual Mode: 
o Write a “0” to LoadStepSelectionMode (Reg#40105) to tell eRCM Express to 

return to its original method for determining NSU and NSD values. 
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If a reciprocating compressor has a lot of clearance pockets, then at medium to higher 
compression ratios, it is not uncommon for many of the lower-load load steps to be clipped 
due to Low Volumetric Efficiency issues. 
 
Thus, trying to bring the unit online, or even performing a normal stop, can be troublesome 
as the power change on the engine or motor between safe load steps may be too large. 
eRCM Express will not select safe Next Steps Up/Down if they result in too large of a load 
change on the driver. 
 
However, certain load steps, such as those determined to have Low Volumetric Efficiency 
(LowVE) issues and/or Predicted High Discharge Temperature (HiTd) issues, can be used 
as transitional load steps. That is, it is generally ok to transverse through these types of load 
steps, but the unit cannot run (cumulatively) in them for more than a few minutes. 

 Some units have experienced serious cylinder damage due to running in LowVE 
after only about ten (10) minutes. Other units run in LowVE areas for hours and days 
without issues (other than cylinder getting hot, but not too hot). Thus, the amount of 
safe time needs to be determined by the end-user. 

o Generally, running in LowVE less than 2-3 minutes is not an issue. 
 
Thus, for some end-users, they may need to set the IgnoreNonCriticalErrors register 
(Reg#40115) to a 1 during Normal Start Up and Normal Stopping. This allows the unit to 
load smoother, albeit it may select certain load steps that put the unit in LowVE or HighTd. 
However, if the total time for these events is short (0-3 minutes), then no real concerns are 
raised. 

 After the end-user’s specified time limit, if loading/unloading goals are not achieved, 
then IgnoreNonCriticalErrors register must be set back to 0. If no safe load steps 
are then determined, then Shut Down is the prudent action to take. 

 
 
Alternative use of IgnoreNonCriticalErrors: 

 If during normal operations, OptimalLS ≠  -1 and OptimalLS ≠  CurrLS, but 
NextStepUp = -1, then this means that there is an opportunity to load the unit up 
more, but the load change from CurrLS to OptimalLS is too large. Thus, if you elect 
to ignore some non-critical safety issues for a few minutes, you may be able to step 
though some load steps to reach OptimalLS. 
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To make sure the PLC is waiting long enough to allow the eRCM Express to calculate all 
performance data, do the following: 
 
1. Connect a PC to the eRCM Express. 
2. Run the eRCM Express Diagnostic Software on the PC.  
3. Select the correct type of eRCM Express. 
4. Specify which modeling file to use.  
5. Select the option to run performance timings. 

a. Specify option for data block sizes: Minimum, Normal, Everything 
i. Minimum: Typical if only using the Quick List for Writes and Reads 

ii. Normal: Typical if limiting data based on number of load steps, number of 
stages, number of throws, and number of cylinders. 

iii. Everything: Reads back all data registers. If using a gateway (ProSoft Card 
or Red Lion) then many users may program those to read back all data. 

 
6. Wait until performance timings are complete. 

a. Average Time to Send Write Data to eRCM Express 
b. Average Time to Calculate Results within eRCM Express 
c. Average Time to Retrieve Read Data back from eRCM Express 

7. In the PLC, after writing the data to eRCM Express, you should then wait “Average 
Time to Calculate Results” plus 50 ms before reading data back from the eRCM 
Express. 

a. For most units, this will likely be around 100-150 ms. 
b. For more complex units, this may be in the 150-350 ms range. 

8. If there are multiple models in the eRCM Express, then each one should be checked 
separately. The PLC code might then use a common wait time for all models (if they all 
have similar times), or set the wait time uniquely per model (if their times tend to differ 
a lot). 
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ADDENDUM V 
 

mCore Operations 
 

Manual 
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