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1.
SUMMARY

1.1
Introduction


This document describes modifications to be incorporated into the MCS software currently installed on the Shell Corvette platform.

1.2
software versions


Existing Source Version:
MCS
V 500 Iss. 1.2


Updated Source Version:
MCS
V 500 Iss. 1.3

2.
SOFTWARE DETAILS

2.1
Introduction


The following modifications to the MCS supervisory computer software are required:

· Acquisition of additional values from existing Corvette chromat stream.

Section 2.2

· Supply of of additional values to CMS from existing Corvette chromat stream.
Section 2.3

· Switching of data to default values (and raising alarm) for the existing Corvette chromat stream.








Section 2.4

· Manual entry of default values for existing Corvette chromat stream.

Section 2.5

· Acquisition of data from the new Brigantine chromat stream.



Section 2.6

· Supply of data to CMS from the new Brigantine chromat stream.


Section 2.7

· Switching to of data to default values (and raising alarm) for the new Brigantine chromat stream.








Section 2.8

· Manual entry of default values for the new Brigantine chromat stream.

Section 2.9

· Mapping chromat alarms to MCS alarms for Brigantine. 



Section 2.10

· Removal of two flow computers







Section 2.11

· Removal of averaging between flow computers





Section 2.12

· Monitoring of absolute differences between flow computer data


Section 2.13

· Duty/standby operation of flow computers






Section 2.14 

2.2
ACQUISITION OF ADDITIONAL VALUES FROM EXISTING CORVETTE CHROMAT STREAM

2.2.1 Currently the MCS system interfaces to a single chromat stream (the Corvette stream) on the Daniel 2551 chromat controller. The MCS currently requests the following data from the existing Corvette chromat stream.

GAS COMPONENTS (UNNORMALISED)

Item
Value
Modbus address
Shell tag

1
Carbon Dioxide
7010
CV-QI-2700-10A

2
Nitrogen
7008
CV-QI-2700-11A

3
Methane
7009
CV-QI-2700-1A

4
Ethane
7011
CV-QI-2700-2A

5
Propane
7002
CV-QI-2700-3A

6
i-Butane
7003
CV-QI-2700-4A

7
n-Butane
7004
CV-QI-2700-5A

8
i-Pentane
7005
CV-QI-2700-6A

9
n-Pentane
7006
CV-QI-2700-7A

10
C6+
7001
CV-QI-2700-9A

11
neo C5
7007
CV-QI-2700-8A

12
Data Ready
3058


13
System Alarms
3046 & 3047


14
Limit Alarms
3048 & 3049


2.2.2
The MCS interface to the chromat controller will be extended to request the values below in addition to the ones already requested in section 2.2.1 above. The inert components will be manually entered at the chromat controller. Hydrogen+Helium and Oxygen+Argon are entered as individual values at the controller but are combined when polled by the MCS due to the number of available addresses at the chromat controller.

PRIMARY RESULTS

Item
Value
Modbus address
Shell tag

15
Dry superior CV
7033
CV-QI-2700-20-A

16
Real relative density
7035
CV-QI-2700-21-A

17
Compressibility Z
7036
CV-QI-2700-22-A

18
Wobbe index superior
7037
CV-QI-2700-23-A

19
Unnormalised sum of mole % values
7038
CV-QI-2700-24-A

INERT COMPONENTS

Item
Value
Modbus address
Shell tag

20
Hydrogen+Helium
7015
CV-QI-2700-12-A

21
Carbon Monoxide
7014
CV-QI-2700-13-A

22
Oxygen+Argon
7016
CV-QI-2700-14-A

23
Water
7013
CV-QI-2700-15-A

2.3
SUPPLY OF ADDITIONAL VALUES TO CMS FROM EXISTING CORVETTE CHROMAT STREAM

2.3.1 Currently the MCS system acts as a modbus slave to the CMS system supplying the following data for the Corvette chromat stream:

NORMALISED GAS COMPONENTS (INSTANTANEOUS)

Value
Units
Modbus address
Format

Carbon Dioxide
Mol %
164
32 Bit IEEE

Nitrogen
Mol %
167
32 Bit IEEE

Methane
Mol %
169
32 Bit IEEE

Ethane
Mol %
171
32 Bit IEEE

Propane
Mol %
173
32 Bit IEEE

i-Butane
Mol %
175
32 Bit IEEE

n-Butane
Mol %
177
32 Bit IEEE

i-Pentane
Mol %
179
32 Bit IEEE

n-Pentane
Mol %
181
32 Bit IEEE

neo C5
Mol %
183
32 Bit IEEE

C6+
Mol %
185
32 Bit IEEE

PREVIOUS DAY AVERAGE NORMALISED GAS COMPONENTS

Value
Units
Modbus address
Format

Carbon Dioxide
Mol %
199
32 Bit IEEE

Nitrogen
Mol %
201
32 Bit IEEE

Methane
Mol %
203
32 Bit IEEE

Ethane
Mol %
205
32 Bit IEEE

Propane
Mol %
207
32 Bit IEEE

i-Butane
Mol %
209
32 Bit IEEE

n-Butane
Mol %
211
32 Bit IEEE

i-Pentane
Mol %
213
32 Bit IEEE

n-Pentane
Mol %
215
32 Bit IEEE

neo C5
Mol %
217
32 Bit IEEE

C6+
Mol %
219
32 Bit IEEE

CURRENT DAY AVERAGE NORMALISED GAS COMPONENTS

Value
Units
Modbus address
Format

Carbon Dioxide
Mol %
199
32 Bit IEEE

Nitrogen
Mol %
201
32 Bit IEEE

Methane
Mol %
203
32 Bit IEEE

Ethane
Mol %
205
32 Bit IEEE

Propane
Mol %
207
32 Bit IEEE

i-Butane
Mol %
209
32 Bit IEEE

n-Butane
Mol %
211
32 Bit IEEE

i-Pentane
Mol %
213
32 Bit IEEE

n-Pentane
Mol %
215
32 Bit IEEE

neo C5
Mol %
217
32 Bit IEEE

C6+
Mol %
219
32 Bit IEEE

2.3.2 The MCS interface to the CMS will be extended to include the following data from the Corvette chromat stream, in addition to the values already provided in section 2.3.1. The inert values supplied to the CMS are the ones that are uploaded from the chromat controller, NOT the ones that are manually entered into MCS.
PRIMARY RESULTS (INSTANTANEOUS)

Value
Modbus address
Format

Dry superior CV
263
32 Bit IEEE

Real relative density
265
32 Bit IEEE

Compressibility Z
267
32 Bit IEEE

Wobbe index superior
269
32 Bit IEEE

Unnormalised sum of mole % values
271
32 Bit IEEE

UNNORMALISED GAS COMPONENTS (INSTANTANEOUS)

Value
Units
Modbus address
Format

Carbon Dioxide
Mol %
273
32 Bit IEEE

Nitrogen
Mol %
275
32 Bit IEEE

Methane
Mol %
277
32 Bit IEEE

Ethane
Mol %
279
32 Bit IEEE

Propane
Mol %
281
32 Bit IEEE

i-Butane
Mol %
283
32 Bit IEEE

n-Butane
Mol %
285
32 Bit IEEE

i-Pentane
Mol %
287
32 Bit IEEE

n-Pentane
Mol %
289
32 Bit IEEE

neo C5
Mol %
291
32 Bit IEEE

C6+
Mol %
293
32 Bit IEEE

TIME AND DATE OF LAST CHROMAT UPLOAD

Value
Modbus address
Format

Year
295
16 Bit Integer

Month
296
16 Bit Integer

Day
297
16 Bit Integer

Hour
298
16 Bit Integer

Minute
299
16 Bit Integer

INERT COMPONENTS (INSTANTANEOUS)

Value
Units
Modbus address
Format

Hydrogen + Helium
Mol %
337
32 Bit IEEE

Carbon Monoxide
Mol %
339
32 Bit IEEE

Oxygen + Argon
Mol %
341
32 Bit IEEE

Water
Mol %
343
32 Bit IEEE

2.4. SWITCHING OF DATA TO DEFAULT VALUES (AND RAISING ALARM) FOR THE EXISTING CORVETTE CHROMAT STREAM

2.4.1. Currently the MCS system for the existing Corvette chromat stream switches to default values and raises an alarm if the following occurs:


1. The sum of uploaded unnormalized gas components is outside limits (manually entered limits).


2.  No new data from chromat in the last hour

2.4.2. The MCS software is to be extended so that it switches to default values and raises an alarm if the following condition occurs in addition to those conditions mentioned in section 2.4.1. above.


1.  Any uploaded unnormalized gas component or primary result is outside limits as determined by the chromat controller. The MCS system will check the limit alarm modbus registers (set by the chromat controller) to determine whether any value is outside limits.

2.5. MANUAL ENTRY OF DEFAULT VALUES FOR EXISTING CORVETTE CHROMAT STREAM

2.5.1. Currently the MCS system provides a facility for the manual entry of default unnormalized gas component values for the Corvette chromat stream.

2.5.2. The MCS software is to be extended to provide a facility to allow the manual entry of primary result default values for the Corvette chromat stream.

2.6. ACQUISITION OF DATA FROM THE NEW BRIGANTINE CHROMAT STREAM

2.6.1. Currently the MCS system interfaces to the single Corvette stream on the Daniel 2551 chromat controller. The MCS periodically checks the "data ready flag" in the controller to determine whether values for the chromat stream have changed. If they have changed, the MCS requests the changed data from the controller.

2.6.2. The MCS software is to be modified to acquire data from a second stream - the Brigantine chromat stream - attached to the Daniel 2551 chromat controller. The MCS will interface to the new stream using a different modbus slave identifier, but it will use the same modbus addresses for the "data ready flag" and the other modbus locations in the 2551 controller. It will also request the same values as the Corvette chromat stream as listed below. The inert components will be manually entered at the chromat controller. Hydorgen+Helium and Oxygen+Argon are entered as individual components at the chromat controller but are combined when polled by the MCS due to the number of available addresses at the chromat controller.

GAS COMPONENTS (UNNORMALISED)

Item
Value
Modbus address
Shell tag

1
Carbon Dioxide
7010
CV-QI-2700-10B

2
Nitrogen
7008
CV-QI-2700-11B

3
Methane
7009
CV-QI-2700-1B

4
Ethane
7011
CV-QI-2700-2B

5
Propane
7002
CV-QI-2700-3B

6
i-Butane
7003
CV-QI-2700-4B

7
n-Butane
7004
CV-QI-2700-5B

8
i-Pentane
7005
CV-QI-2700-6B

9
n-Pentane
7006
CV-QI-2700-7B

10
C6+
7001
CV-QI-2700-9B

11
neo C5
7007
CV-QI-2700-8B

12
Data Ready
3058


13
System Alarms
3046 & 3047


14
Limit Alarms
3048 & 3049


PRIMARY RESULTS

Item
Value
Modbus address
Shell tag

15
Dry superior CV
7033
CV-QI-2700-20B

16
Real relative density
7035
CV-QI-2700-21B

17
Compressibility Z
7036
CV-QI-2700-22B

18
Wobbe index superior
7037
CV-QI-2700-23B

19
Unnormalised sum of mole % values
7038
CV-QI-2700-24B

INERT COMPONENTS

Item
Value
Modbus address
Shell tag

20
Hydrogen+Helium
7015
CV-QI-2700-12-B

21
Carbon Monoxide
7014
CV-QI-2700-13-B

22
Oxygen+Argon
7016
CV-QI-2700-14-B

23
Water
7013
CV-QI-2700-15-B

2.7 SUPPLY OF CHROMAT DATA TO CMS FROM THE NEW BRIGANTINE CHROMAT STREAM

2.7.1.  Currently the MCS system acts as a modbus slave to the CMS system supplying the data listed in section 2.3.1. for the Corvette chromat stream. 

2.7.2. The MCS interface to the CMS will be extended to include the following data from the Brigantine chromat stream:

UNNORMALISED GAS COMPONENTS (INSTANTANEOUS)

Value
Units
Modbus address
Format

Carbon Dioxide
Mol %
300
32 Bit IEEE

Nitrogen
Mol %
302
32 Bit IEEE

Methane
Mol %
304
32 Bit IEEE

Ethane
Mol %
306
32 Bit IEEE

Propane
Mol %
308
32 Bit IEEE

i-Butane
Mol %
310
32 Bit IEEE

n-Butane
Mol %
312
32 Bit IEEE

i-Pentane
Mol %
314
32 Bit IEEE

n-Pentane
Mol %
316
32 Bit IEEE

neo C5
Mol %
318
32 Bit IEEE

C6+
Mol %
320
32 Bit IEEE

PRIMARY RESULTS (INSTANTANEOUS)

Value
Modbus address
Format

Dry superior CV
322
32 Bit IEEE

Real relative density
324
32 Bit IEEE

Compressibility Z
326
32 Bit IEEE

Wobbe index superior
328
32 Bit IEEE

Unnormalised sum of mole % values
330
32 Bit IEEE

TIME AND DATE OF LAST CHROMAT UPLOAD

Value
Modbus address
Format

Year
332
16 Bit Integer

Month
333
16 Bit Integer

Day
334
16 Bit Integer

Hour
335
16 Bit Integer

Minute
336
16 Bit Integer

INERT COMPONENTS (INSTANTANEOUS)

Value
Units
Modbus address
Format

Hydrogen + Helium
Mol %
345
32 Bit IEEE

Carbon Monoxide
Mol %
347
32 Bit IEEE

Oxygen + Argon
Mol %
349
32 Bit IEEE

Water
Mol %
351
32 Bit IEEE

2.8.
SWITCHING OF DATA TO DEFAULT VALUES (AND RAISING ALARM) FORTHE NEW BRIGANTINE CHROMAT STREAM

2.8.1. Currently the MCS system for the existing Corvette chromat stream switches to default values and raises an alarm if the following occurs:


1. The sum of uploaded unnormalized gas components is outside limits (manually  entered limits). 


2.  No new data from chromat in the last hour

2.8.2. The MCS software is to be extended so that it switches to default values and raises an alarm for the Brigantine chromat stream if the following condition occurs in addition to those conditions mentioned in section 2.8.1. above:


1.  Any uploaded unnormalized gas component or primary result is outside limits as determined by the chromat controller. The MCS system will check the limit alarm modbus registers (set by the chromat controller) to determine whether any value is outside limits.

2.9
MANUAL ENTRY OF DEFAULT VALUES FOR THE NEW BRIGANTINECHROMAT STREAM

2.9.1. Currently the MCS system provides a facility for the manual entry of default unnormalized gas component values for the Corvette chromat stream.

2.9.2. The MCS software is to be extended to provide a facility to allow the manual entry of primary result default values and unnormalized gas component default values for the Brigantine chromat stream.

2.10
MAPPING CHROMAT ALARMS TO MCS ALARMS FOR BRIGANTINE

2.10.1 Currently the MCS system raises an MCS alarm when it detects a chromat alarm flag has been set for the Corvette chromat stream.

2.10.2 The MCS software is to be extended to raise MCS alarms when it detects a chromat alarm flag has been set for the Brigantine chromat stream.

2.11
REMOVAL OF TWO FLOW COMPUTERS

2.11.1 Currently the MCS system receives data from four flow computers (2720A, 2720B, 2721A, and 2721B).

2.11.2 Two of the flow computers (2720B and 2721B) are to be disconnected and retained as spares. The MCS will be modified to receive data only from the remaining two flow computers (2720A and 2721A). The MCS user interface and reports will be modified to only show data from the remaining two flow computers.

2.12
REMOVAL OF AVERAGING BETWEEN FLOW COMPUTERS

2.12.1 Currently the MCS system averages data from a user-selectable combination of flow computers (2720A and 2720B, or 2721A and 2721B, or all four flow computers).

2.12.2 The averaging of data between flow computers will be removed, and the user interface and reports will be modified accordingly.

2.13
MONITORING OF ABSOLUTE DIFFERENCES BETWEEN FLOW COMPUTER DATA

2.13.1 Currently the MCS compares averaged values from flow computers 2720A and 2720B with averaged values from flow computers 2721A and 2721B, and raises an alarm if the percentage difference of any pair of values exceeds a user-defined limit. This alarm is not communicated to the CMS.

2.13.2 The MCS system will be modified to compare values from flow computer 2720A with values from flow computer 2721A, and raise an alarm if the absolute difference of any pair of values exceeds a user-defined limit. Each pair of values will have its own MCS comparison alarm. If any of these comparison alarms is raised, a common comparison alarm will be communicated to the CMS. The values to be compared will be mass flow rate, energy flow rate, pressure and temperature. A tmcs (command-window) form will be provided for entry of the comparison limits.

2.14
DUTY/STANDBY OPERATION OF FLOW COMPUTERS

2.14.1 The MCS user interface currently allows the operator to select which combination of flow computers  (2720A and 2720B, or 2721A and 2721B, or all four flow computers) is to be used to produce the averaged values that are transmitted to the CMS and used in reports.

2.14.2 The MCS user interface will be modified to allow the operator to select which of the two flow computers (2720A and 2721A) is to be used to produce the values that are transmitted to the CMS and used in reports. If communication between the MCS and the currently selected ("duty") flow computer fails, the MCS will automatically switch to using the other (“standby”) flow computer.

3. DOCUMENTATION


Related documentation:-

· Functional Design Specification
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Issue G

· Functional Test Specification



XXXXXXXX
Issue A

· MCS Software Change Order
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