
VWOL Project Management Risk Register

Project Risk & Opportunity Register

Risk ID; 
Sequential 
ID (system)

Last 
Reviewed 

Date 
(System)

Status 
Change 

Date 
(system)

Identification 
Date Project Phase Task Group Contract (Bid 

Op)
Operational or 

Capital Facility Process Area 
(optional) 

Discipline 
(Optional)

Risk Type; 
Program or Project Level 

Risk

Category of Risk; 
Design, Construction, HR, 

Procurement etc

Risk or 
Opportuni

ty
(R / O)

6-Jun-13 NEWPCC 
Expansion Capital Control 

System Automation Project Construction R

6-Jun-13 NEWPCC 
Expansion Capital Control 

System Automation Project Construction R

6-Jun-13 NEWPCC 
Expansion Operational Control 

System Automation Project Operation R

6-Jun-13 NEWPCC 
Expansion Capital Control 

System Automation Project Operation R

6-Jun-13 NEWPCC 
Expansion Capital Control 

System Automation Project Construction R

6-Jun-13 NEWPCC 
Expansion Capital Control 

System Automation Project Construction R

R

R

R

System Program Information about the Risk Event

Page 1 of 4 Risk Register 612962-0000-48ER-0001_AppA_rev1.xls



VWOL Project Management Risk Register

Due to (Cause Event) this could occur (Result Event 
) Resulting in (this Effect)

Risk / Opp Owner (per 
Agreement); 

CofW or Shared

Risk / Opp owner 
(Individual responsible)

Status
(Identified / In 
Development / 

Defined / Closed)

 Magnitude of 
Risk Event(1-5) Likelihood (1-5)

Assessed 
Score 
C X L

Risk Response 
Type (Avoidance, 

Transferance,  
Mitigation, 

Acceptance)

ABB is sole supplier of S+ 
software / migration. Non-competitive bid. Price increase, delays, and 

contractual issues. CoW Identified 2 3 6 Acceptance

Selection of a poor Systems 
Integrator

Project delays, process upset, 
additional resource 
requirements

Additional costs for 
remediation of issues. CoW Identified 4 4 16 Mitigation

Two HMI Systems in parallel Operator Error due to confusion Potential equipment mis-
operation or process upset. CoW Identified 2 3 6 Acceptance

Inadequate City Operations 
Resources

Poor operation support for 
control system tie-ins

Delay in the work, plant 
conformance issues CoW Identified 4 3 12 Mitigation

Installation delays due to phasing 
requirements, coordination and 
overall complexity

Project delays Additional costs due to 
contractor / consultant delays. CoW Identified 2 4 8 Acceptance

Modifications to the DCS 
Network DCS Network Issues

Loss of partial or whole plant 
monitoring and some control 
implications.

CoW Identified 2 2 4 Mitigation

DCS and PLC must 
communicate.

Communication Errors between 
DCS and PLC Operational upset. CoW Identified 2 2 4 Acceptance

DCS Cabinet rework
Inability to install new PLC 
controls after DCS has been 
removed.

Delays, operational issues, 
extended manual control 
period, non-compliance.

CoW Identified 3 2 6 Transferance

Installation of new controls into 
an existing environment. Hidden issues.

Delays, operational issues, 
extended manual control 
period, non-compliance.

CoW Identified 2 4 8 Acceptance

0
0
0
0
0
0
0
0
0

Risk Event Identification Risk Event Assessment

Page 2 of 4 Risk Register 612962-0000-48ER-0001_AppA_rev1.xls



VWOL Project Management Risk Register

Risk Response Plan - 
Actions 

Residual
 Magnitude occur  

(1-5)

Residual 
Likelihood (1-

5)

Assessed 
Residual

Score

Cost of 
Mitigation

($,000)
Adopted Financial risk 

after mitigation 

Trigger date 
(mandatory 
review date)

2 3 6

Ensure Systems 
Integrator selection 
process is based upon 
qualifications and 
demonstrated quality.

2 2 4

2 3 6

Resource management 
plan to address capacity 
and skills.

2 2 4

2 4 8

Review network 
segments in detail during 
detailed design.

2 1 2

2 2 4

Transfer to Contractor - 
penalty clauses in 
contract.

2 2 4

2 4 8

0
0
0
0
0
0
0
0
0

Risk Response Assessment (based on an Implemented Risk Management Plan - future state)

Page 3 of 4 Risk Register 612962-0000-48ER-0001_AppA_rev1.xls



VWOL Project Management Risk Register

Contingency Plan

Date for each 
action

Mitigation 
Evaluation Action Log Reference Comments Contingency plan

Risk Response Plan - Execution Log

Page 4 of 4 Risk Register 612962-0000-48ER-0001_AppA_rev1.xls



 

Technical Memorandum No. 5 
Tie-in 7c - Control System 

Document 
Code: 612962-0000-48ER-0001 

Revision PC 

Client: City of Winnipeg Project: NEWPCC Expansion and Upgrade Package / 
Area: 

 

 

612962-0000-48ER-0001.docx 1 / 28  2013/07/25 12:03 PM 

  
  
Prepared 
By: Curtis Reimer   

 Name Signature  Date 

Checked By:    

 Name Signature  Date 

Approved 
By:    

Professional Seal  

 
 
 
 
 

 
 
 
 
 
 

REVISION REGISTER 

Rev. Description Date By Checked Approved 

PA Issued for Review 2013-06-11 C. Reimer E. Ryczkowski - 

PB Issued for Review 2013-07-03 C. Reimer E. Ryczkowski - 

PC Issued for Review 2013-07-25 C. Reimer - - 

      

      

      
 
 
  

 

Certificate of Authorization 

SNC-Lavalin Inc. 

No. 4489 



 

Technical Memorandum No. 5 
Tie-in 7c - Control System 

Document 
Code: 612962-0000-48ER-0001 

Revision PC 

Client: City of Winnipeg Project: NEWPCC Expansion and Upgrade Package / 
Area: 

 

 

612962-0000-48ER-0001.docx 2 / 28  2013/07/25 12:03 PM 

NOTICE 
This document contains the expression of the professional opinion of SNC-Lavalin Inc. (SLI) as to the 
matters set out herein, using its professional judgment and reasonable care. It is to be read in the 
context of the agreement between SLI and the City of Winnipeg, and the methodology, procedures and 
techniques used, SLI’s assumptions, and the circumstances and constraints under which its mandate 
was performed.  This document is written solely for the purpose stated in the agreement, and for the 
sole and exclusive benefit of the City of Winnipeg, whose remedies are limited to those set out in the 
agreement. This document is meant to be read as a whole, and sections or parts thereof should thus 
not be read or relied upon out of context.  
 
SLI disclaims any liability to the City of Winnipeg and to third parties in respect of the publication, 
reference, quoting, or distribution of this report or any of its contents to and reliance thereon by any 
third party. 
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1.0 INTRODUCTION 

The City of Winnipeg has initiated a program to perform upgrades to the NEWPCC facility.  
Replacement of the existing control system with a new control system is required as part of the work, 
and the scope of this technical memorandum is to discuss the required work associated with tie-in of 
the existing DCS based controls into new control system.  A high level overview of the control system 
tie-ins, including expected scope of work, constructability, schedule, constraints and risks are 
presented.  The work in this document is based upon the City of Winnipeg/Veolia NEWPCC Process 
Selection Report, Phase 2 Rev. 0.    

1.1 Definitions 

CIU Computer Interface Unit (DCS Interface to HMI) 

DCS Distributed Control System 

E&I Electrical and Instrumentation 

FAT Factory Acceptance Test 

FRS Functional Requirements Specification 

HMI Human Machine Interface 

I/O Input / Output 

NEWPCC North End Water Pollution Control Centre 

PCU Process Control Unit 

PCV Process Control View (Existing HMI software) 

PLC Programmable Logic Controller 

SCADA Supervisory Control and Data Acquisition 

UPS Uninterruptible Power Supply 

VLAN Virtual Local Area Network 

WAN Wide Area Network 
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2.0 SCOPE OF WORK 

2.1 Existing Configuration 

The existing control system at the NEWPCC facility is based upon Infi90 DCS hardware and associated 
PCV HMI software.  Generally, the facility is configured such that one or more DCS Process Control 
Units (PCUs) control the process in each area.  Each DCS PCU has redundant processors and 
centralized local I/O.  The PCUs are typically located in a conditioned control room, with media filtration 
for corrosive gasses.  The DCS PCU’s are connected together on a dual ring proprietary network.  
Remote DCS I/O is typically not utilized, except for the UV disinfection facility.  A typical configuration of 
the existing DCS is shown in Figure 2-1.  This DCS is currently nearing the end of its effective service 
life.   

 

 

Figure 2-1 : Typical Existing DCS Architecture (Not  Complete) 

2.2 New Configuration 

The ultimate configuration for the NEWPCC facility is discussed in detail in the Automation Master Plan 
document.  It is based upon a distributed PLC style configuration, rather than the existing DCS 
configuration.  All new process areas will be implemented with PLC-based controls, and monitored via 
a new HMI system.  However, integration of the existing process areas to be maintained will be 
required.  It is expected that within the process areas to be retained, that the process modifications will 
be limited.  Thus, the interface between the existing DCS and the equipment will largely be retained, 
and the new PLC in these areas will simply replace the DCS I/O and reutilize most of the existing 
wiring.  Any new equipment within the existing process areas could be connected to the same or 
different PLCs. 

A summary of the City’s current plans for the various NEWPCC process areas are summarized in Table 
2-1. 

CIU CIU

Local I/OLocal I/OLocal I/O

HMI Clients HMI Servers

A

Controllers

B

GRIT PRIMARIES

A B

SECONDARIES

A B

Local I/OLocal I/O

A B A B

Local I/OLocal I/O

A B A B

Local I/O

A B

ADMIN
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Table 2-1 : Plans For the Existing Facilities 

Process Area Sub-Area 
Current 
Control 
System 

Proposed Plan Notes 

Administration Miscellaneous incl. HVAC DCS Convert to PLC  

Main Building 
Raw Sewage Pumping DCS Maintain until Demolished  

Miscellaneous incl. HVAC DCS Convert to PLC  

Grit Building 

Grit Process DCS Maintain until Demolished  

Flushing Water System DCS TBD  

Electrical System DCS (M)1 Convert to PLC  

Miscellaneous incl. HVAC DCS (M)1 Convert to PLC  

Primary Clarifiers 
Primary Clarifiers DCS Convert to PLC  

Miscellaneous Systems DCS (M)1 Convert to PLC  

Oxygen Reactors 
Reactor Process DCS Maintain until Demolished  

Miscellaneous Systems DCS Convert to PLC  

Secondary 
Clarifiers 

Secondary Clarifiers 1-10 DCS Convert to PLC  

Secondary Clarifiers 11-26 DCS 
Convert to PLC 

(Chlorination Tanks) 
 

Miscellaneous Systems DCS (M)1 Convert to PLC  

UV Disinfection 

Low / Lift Pumps DCS Convert to PLC Controlled from 
Admin Building 
PCU via 
remote I/O 

Disinfection PLC/DCS Convert to PLC 

Miscellaneous Systems DCS (M)1 Convert to PLC 

Boilers All DCS Convert to PLC  

Digesters 
Digesters 9-14 DCS Maintain 2  

Miscellaneous Systems DCS (M)1 Maintain 2  

Dewatering 
Building 

Process Systems DCS Maintain 2  

Miscellaneous Systems DCS (M)1 Maintain 2  

Septage 
Receiving 

All PLC Integrate into new system  

Nitrogen Removal All DCS Maintain 2  

 

Notes: 

1. The (M) indicates that the DCS is primarily utilized for monitoring and alarming of the indicated process. 

2. The existing DCS is expected to be maintained in the bio-solids areas until the new bio-solids plan is 
developed. 
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3.0 DCS CONVERSION TO THE NEW CONTROL SYSTEM 

3.1 General Description of the Work 

As identified in Section 2.0, some of the process areas within the NEWPCC facility will be retained or 
upgraded, and will require replacement of the DCS system with the new PLC-based control system. 

The migration of each existing DCS PCU to the new control system is not overly complex, however 
there are specific constraints associated with an operating facility.  It is expected that the migration of 
equipment not significantly changed by the upgrades will take place by connecting the existing Infi90 
I/O termination units to new PLC I/O modules.  Many control system vendors have developed custom 
cordsets, which can connect existing Infi90 field termination units to the PLC I/O modules.  This allows 
field wiring to remain unmodified, and allows the transition to occur during a relatively short shutdown 
window.   

A representation of the final configuration of the migrated DCS system for a single process area, such 
as the Primary Clarifiers, is shown in Figure 3-1. 

 

 
 

Figure 3-1 : Architecture of DCS to PLC Migration 

 

A 

New HMI Clients  

New HMI Servers  

PRIMARY CLARIFIERS

PLC-P801A B PLC-P801B

 RIO-P803B RIO-P803A



 

Technical Memorandum No. 5 
Tie-in 7c - Control System 

Document 
Code: 612962-0000-48ER-0001 

Revision PC 

Client: City of Winnipeg Project: NEWPCC Expansion and Upgrade Package / 
Area: 

 

 

612962-0000-48ER-0001.docx 8 / 28  2013/07/25 12:03 PM 

3.2 Migration Tasks 

The general migration sequence for each process area is shown in Table 3-1.  The tasks in the table 
would be replicated for each process area.  The actual period for the tie-in for each process area is 
typically quite short.  With appropriate preparation and planning, the actual transition from DCS to PLC 
control can be made over a short period of as little as one or two days, not including commissioning.  
However, to accomplish these short tie-in windows, the predecessor tasks must be diligently completed 
to a high level of detail and quality.  Any errors or omissions of the predecessor tasks will result in 
extended tie-in durations and issues during commissioning. 
 

Table 3-1 : DCS Conversion Tasks 

Task Notes Addressed 
under Tie-In 1 

Engineering design including preparation of comprehensive design drawings.  No 

Preparation of a Functional Requirements Specification for the existing process 
areas to be re-utilized. 

 No 

General engineering associated with the tie-ins and DCS system modifications.  Yes 

Manufacture and installation of new control panels.  No 

PLC and HMI Programming  No 

Perform a comprehensive Factory Acceptance Test (FAT) on the area PLCs and 
HMI. 

 No 

Migration Planning - Prepare detailed shutdown protocols to detail operation of the 
facility during the tie-in. 

 Yes 

Install new PLCs in the area and connect the new equipment.  No 

Existing equipment with significant modifications would be rewired to new PLC I/O in 
new PLC cabinets.  This would include decommissioning of associated DCS I/O.  No 

Existing DCS controlled equipment would be converted to PLC control during a 
short shutdown window. 2 Yes 

Commissioning of existing processes controlled by the new control system.  Yes 

Training of Operators  Yes 

 

Notes: 

1. Only the items designated as being addressed under the tie-in are included in the cost estimate 
in Section 8.0. 

2. The success of a transition to the new control system during a short shutdown window is 
dependent upon a detailed and comprehensive FAT process. 
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3.3 Migration Planning 

The successful migration of the DCS to PLC-based control within a short shutdown window is 
dependent upon careful and detailed planning.  A detailed shutdown protocol should be prepared, 
which at minimum, includes the following: 

• Pre-shutdown checklist 

• Identification of operational impacts 

• Protocol, including times, tasks, and responsibilities: 

• Operational requirements to transition to manual / backup control 

• Continuous manual operation requirements 

• Operational requirements when transitioning to PLC control 

• Contractor requirements 

• Identification of contingency plans in response to significant risks 

• Emergency contacts 

3.4 Specific Tie-In Details 

During the tie-in, the associated process area would be manually controlled, or turned-off as 
appropriate.  Fortunately, most of the existing process areas within the NEWPCC facility have Field 
Device Panels with manual control capability, independent of the DCS.  With appropriate planning and 
resource allocation, it is feasible to operate the facility manually on a temporary basis.  During the DCS 
upgrade performed in 2005, manual control of the various process areas was performed during the 
DCS shutdowns. 

Once the process is isolated from the DCS, the DCS would be turned off, and the DCS communication 
network jumpered to isolate the node.  Where space is limited, the DCS modules and power supply 
would be removed to make space within the existing cabinet for the new PLC modules.  The PLC 
modules installed would be pre-manufactured on a backplane to allow for a rapid installation.  However, 
where space if available, it is recommended to consider installing the PLC in a separate, new control 
panel, to avoid the requirement to rework the DCS cabinets during the tie-in shutdown. 

The PLC I/O modules would subsequently be connected to the existing DCS termination units with 
prefabricated cordsets, such that no rewiring of actual I/O wiring would be required.  This allows for a 
significantly reduced shutdown window, and greatly reduces the potential for I/O errors upon startup.  

Subsequent to the shutdown installation work, the new PLC would be powered and commissioned.  
The process would be switched back to automatic PLC control, unit by unit and commissioned.  While 
subject to further review, there is potential for a 2-stage commissioning process.  Given a 
comprehensive FAT process, and the fact that equipment and I/O errors should be minimal, it may be 
possible to perform a very brief commissioning on each piece of equipment to restart the entire 
process, and then on subsequent days, perform a more thorough commissioning process to 
comprehensively verify the new PLC control system.  Further review of the commissioning process is 
required at the detailed design stage. 
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4.0 INTEGRATION OF EXISTING DCS IN BIO-SOLIDS PROCE SSES 

The City is currently developing a plan regarding the future bio-solids treatment processes.  At this 
time, the continued use, or reconfiguration of any of the existing bio-solids buildings has not been 
determined, and as such the City does not desire to upgrade the existing DCS system associated with 
the bio-solids processes.  However, the DCS system must be configured in a manner to allow for an 
appropriate level of continued monitoring and control, as other process areas are transitioned to the 
new control system. 

4.1 DCS Network Modifications 

Continued use of the existing DCS controllers as the new process areas are commissioned on the new 
control system will require some level of coordination.  Specifically, the DCS Infi-Net communication 
loop must be maintained.  The general routing of the existing redundant DCS network loop is shown on 
Figure 4-1 

 

 

Figure 4-1 : Existing DCS Infi-90 Communication Net work 

 

As part of the proposed migration work, many of the DCS nodes will be migrated to PLC-based control 
and will communicate via a new process network for the PLC systems.  The existing DCS network will 
need to be maintained to allow for continued communication between the DCS controllers and the 
associated HMI.  It is anticipated that segment of the DCS network that are no longer required will be 
eliminated, but that most of the network will actually be maintained to avoid routing of new cables for 
the DCS network.  See Figure 4-2 for the revised DCS communication network routing.  Note that a 
DCS node is proposed to be maintained at the Admin Building for HMI system access. 

DCS Node 
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Where DCS nodes are converted to PLC nodes, it is expected that the network cables, which are 
based upon twisted-pair wiring, will be jumpered to eliminate the migrated node.  However, there will be 
some impedance at the jumper, and with increased segment lengths, there is some risk of network 
issues with the revised network layout.  It is recommended that the revised DCS network layout be 
reviewed further during detailed design. 

 

 

Figure 4-2 : Revised DCS Infi-90 Communication Netw ork 

 

4.2 DCS Signals With Other Process Areas 

There are currently a limited number of control signals and interlocks between process areas in the 
existing facility.  Currently, those interlocks are implemented over the DCS Infi-Net communication 
network.  When process areas are converted to the new control system, the use of the Infi-Net 
communication loop for these signals and interlocks will be lost.  The City currently has two BRC-410 
DCS processor modules in the Dewatering Building.  The BRC-410 processors are capable of Modbus 
TCP communication, and as this DCS node is proposed to remain for the near term, it is proposed to 
utilize these processors as an interface with the new PLC-based control system.  Required signals 
would be communicated via this interface.  The new PLC process network must be extended to the 
Dewatering Building to support this interface. 

4.3 HMIS Servers and Computer Interface Units (CIUs ) 

The DCS Computer Interface Units (CIUs) allow the HMI servers to connect to the DCS control 
network.  The HMI Servers are currently located in the Administration Building and Secondary Clarifiers 
Control Room.  CIUs are currently located in the Administration Building, Secondary Clarifiers Control 

Converted Node 
with DCS 
Interface for HMI 

Converted 
PLC Node 
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Room, and the Nitrogen Removal Facility.  Note that the Nitrogen Removal Facility CIU is currently 
unused. 

As the Secondary Clarifier DCS will be decommissioned during the upgrades, it is proposed to relocate 
the redundant backup server from the Secondary Clarifiers to the Nitrogen Removal Facility, where a 
spare CIU is present.  This is proposed to be performed as part of Tie-In 7C-1, described in Section 
5.0. 
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4.4 DCS HMI 

The existing DCS HMI is PCV, which suffers from obsolescence issues.  There is a significant risk of  a 
failure that could impact plant operation, prior to completion of the PLC replacement.  At minimum, 
replacement of the DCS HMI is required to maintain operation of the existing facilities.  The DCS 
hardware was upgraded in 2005, and with some maintenance, is expected to have a continued service 
life for the durations discussed in this report. 

Options for addressing the DCS HMI obsolescence for continued use in the existing facilities are as 
follows: 

1. Partial HMI Integration  Integrate the bio-solids DCS hardware into the new main HMI system. 
2. Complete HMI Integration Integrate the entire DCS hardware into the new main HMI system. 
3. Independent S+ HMI   Upgrade the existing HMI to ABB’s S+ product line. 
4. Independent PCV HMI Maintain the operation of the existing PCV HMI. 
 
Each option is discussed further in the sections below. 

4.4.1 Option 1 – Partial HMI Integration 

Integration of the DCS control for the existing process areas to be maintained into the new control 
system HMI would be a near ideal scenario from an operations perspective.  However, it must be 
acknowledged that this option would have a high cost and resource requirement.  It should also be 
noted that the integration would not be seamless.  The Infi90 control system uses a block method of 
communication, and the orientation of the HMI equipment faceplates must remain somewhat analogous 
to the existing DCS faceplates.  However, the new control system may be set up utilized different 
control methodologies and have a more modern appearance and interface.  Thus, while it is possible to 
integrate the two systems into a single HMI, it must be acknowledged that the interface to the 
equipment connected to the new control system will have a slightly different “look and feel” than the 
equipment connected to the existing DCS. 

It should also be noted that few systems integrators have experience in integrating the Infi90 DCS with 
another HMI package.  It is expected that significant efforts may be required in training the systems 
integrator personnel on the required development, in addition to performing the actual work. 

Estimated Cost:  $1,000,000 (Class 5 estimate) 

Note:  The above cost is to integrate the Bio-solids areas only into the new HMI system.  The remaining 
systems would be controlled by the PCV HMI until replaced by the PLC-based control system. 

4.4.2 Option 2 – Complete HMI Integration 

Option 2 is similar to Option 1, except that it would be implemented earlier to allow for migration away 
from the current PCV HMI, and would be comprehensive for the entire DCS system.  The primary 
advantage to this scenario is that it would allow for retirement of the existing PCV HMI, along with its 
associated risks.  However, it must be acknowledged that this option would have the highest cost and 
resource requirements.  This option would also suffer from some of the same disadvantages discussed 
under Option 1. 

Estimated Cost:  $2,000,000 (Class 5 estimate) 

Note:  The above cost is to integrate all process areas under current DCS control to be monitored by 
the new control system HMI, prior to DCS to PLC conversion. 
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4.4.3 Option 3 – Independent S+ HMI 

The second option is to maintain an independent HMI for the existing process areas controlled by the 
DCS.  ABB currently offers the S+ HMI software as the primary upgrade path from the existing PCV 
HMI software that the City utilizes.  The S+ software has PCV migration capabilities, which would 
significantly reduce, but not eliminate, the development efforts associated with the conversion.  At the 
end of the S+ conversion, the City would have an independent and stable HMI for the DCS.  The HMI 
would have a comparable, although slightly newer, look and feel compared to the existing PCV HMI. 

One advantage of this option is that the City could initiate the S+ conversion at any time, and it would 
address the current stability and maintenance issues that affect the existing PCV HMI system. 

It should also be noted that the S+ HMI would have a different look and feel compared to the new 
control system HMI.  The S+ HMI would be based upon existing graphics and have different faceplates 
compared the new control system HMI.  It is recommended to perform some simple changes to some 
major items, such as the color scheme, to ease operator transition between the two HMI’s.  As the two 
HMI systems would be in parallel operation for an extended period, consideration of the impact on 
operators is appropriate.  For example, it would be recommended to change the color for pump running 
status from red to pale green, to match the new graphics standard. 

However, some operational risk would still persist, in the fact that two dissimilar HMI systems would co-
exist, and operators would need to switch between the two HMIs when looking at the different process 
areas.  This increases the risk of an operational error.  Additional training may be required to reduce 
this risk. 

 

Estimated Cost:  $450,000 (Class 5 estimate) 

Note:  The above cost is to integrate the entire facility into the new HMI system, which would be 
completed prior to the DCS to PLC conversions. 

4.4.4 Option 4 – Independent PCV HMI 

Option 3 is the easiest to implement, in that it involves minimal rework for the existing DCS/HMI 
system.  Under this plan, the PCV HMI would be retained and operated utilizing aged computer 
hardware that is compatible with PCV.  However, there is significant risk associated with this option in 
that the PCV software is obsolete, and obtaining compatible hardware is very difficult.  New hardware 
for the version of PCV which the City owns has not been available for many years, and thus the City is 
currently relying on sources of second-hand hardware, to maintain the operation of the PCV HMI.  
Thus, the risk of computer failure and associated operational issues associated with this option is high.  
It should also be noted that changes to the PCV HMI are relatively difficult to implement, and thus it is 
expected that no upgrades to the existing HMI would be made to ease the transition from the PCV HMI 
to the new control system HMI.  For example, on the old HMI, the pump running color would be red, 
and on the new HMI a pale green.  This could cause confusion and increases the risk of operational 
errors.  See Figure 4-3 for a comparison between the existing and proposed graphic schemes. 
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Figure 4-3 : Existing / Proposed Graphic Scheme 

The cost associated with this option is based on an estimated maintenance cost. 

Estimated Cost:  $100,000 (Class 5 estimate) 

4.4.5 Comparison of HMI Options 

A comparison of the HMI options presented is summarized in Table 4-1.  From an operational 
perspective, Option 2 – Complete HMI integration would be preferred; however it has the highest cost 
and implementation effort by significant margins.  Option 1 and Option 4 are deemed to be a non-viable 
option due the high risk of failure.  In addition, Option 4 also has significant operational issues that 
would exist during the period the HMI would co-exist with the new HMI.  Thus, it is deemed that Option 
3 – Independent S+ HMI is the preferred option for maintaining HMI monitoring and control over the 
existing process areas at the NEWPCC facility. 

Table 4-1 : Comparison of HMI Options 

Option Relative Cost Effort to 
Implement Failure Risk Operational Issues 

1 – Partial HMI 
Integration 

5 (High) 9 (High) 9 (High) 4 (Med) 

2 – Complete 
HMI Integration 10 (High) 10 (High) 5 (Medium) 3 (Med-Low) 

3 - Independent 
S+ HMI 2 (Low) 2 (Low) 3 (Med-Low) 6 (Med-High) 

4 - Independent 
PCV HMI 1 (Minimal) 1 (Minimal) 10 (High) 10 (High) 
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4.4.6 DCS HMI Recommendation 

It is recommended that the City pursue an upgrade of the existing PCV HMI with a S+ HMI (Option 3), 
prior to the start of the control system migrations.  Due to the obsolescence issues, it is recommended 
that the City initiate this project as soon as possible.  However, it must be noted that when the new 
control system is introduced, the co-existence of the S+ HMI with the new control system HMI will not 
be ideal from an operational perspective.  Operators will be required to be familiar with two difference 
HMI systems.  These issues must be acknowledged and plans put in place to mitigate any significant 
concerns.  The costs included for the PCV to S+ conversion in Section 8.0 included a small allocation 
for some associated modifications and training. 

It is noted that the City has not committed to Option 3, however all subsequent work in this Technical 
Memorandum is based upon Option 3. 
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5.0 TIE-INS 

The significant control system tie-ins are identified and briefly described below.  The tie-ins are 
presented in a proposed sequence that should generally correspond with the City’s proposed 
implementation plan for the NEWPCC upgrades.  The proposed sequence is subject to review and 
revision as the implementation plan becomes further defined. 

 

Tie-In Identifier 7C-1 

Process Area All 

Current Control PCV HMI Software 

Required Work Transition HMI to ABB S+ HMI. 

Predecessor Work None 

Special Construction Considerations 
Some networking issues must be 
addressed. 

Operational Implications 
Minor disruption to operations during 
commissioning. 
Training Required. 

Other Comments 

This is highly recommended, however not a 
mandatory tie-in. 
Relocation of the backup HMI server from 
the Secondaries Control Room to the 
Nitrogen Removal facility is recommended at 
this time.  An existing CIU is present in 
Nitrogen Removal facility. 
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Tie-In Identifier 7C-2 

Process Area Primary Clarifiers 

Current Control DCS PCU 10 

Required Work 

Switchover the DCS controls with PLC-
based controls. 
Disconnect the DCS network segment to the 
Primary Clarifiers process area. 

Predecessor Work 
Install new PLCs. 
FAT 

Special Construction Considerations 

Limited space available in the existing 
control room. 
Recommend performing when primary 
clarifiers are out of service (~Nov 2017 - Jan 
2018) 

Operational Implications 

Temporary Primary Clarifier Control System 
Shutdown. 
Manual Control Will be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 2 Weeks 

Other Comments  

 

Tie-In Identifier 7C-3 

Process Area UV Building 

Current Control DCS PCU 35 (Admin Building) 

Required Work Switchover to new PLC-based controls. 

Predecessor Work 
Install new PLC controllers. 
FAT 

Special Construction Considerations 
May perform when UV facility out of service 
to allow for Tie-Ins 5a and 5b (~Dec 2017) 

Operational Implications 

Temporary UV Control System Shutdown. 
Brief Administration Building Control System 
Shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 1 Week 

Other Comments DCS PCU 35 controls the UV Building 
Process 
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Tie-In Identifier 7C-4 

Process Area Main Building  

Current Control DCS PCU 11 

Required Work 
Switchover the misc remaining controls with 
PLC-based controls. 

Predecessor Work 

Decommission the DCS controls associated 
with raw sewage pumping. (New Grit 
Process is in service) 
Install new PLCs. 
FAT 

Special Construction Considerations Space within existing control room is very 
limited. 

Operational Implications 

Temporary Main Building Control System 
Shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 1 Week 

Other Comments 
City to confirm if the existing raw sewage 
pumps are to remain as a backup for a 
period of time. 

Tie-In Identifier 7C-5 

Process Area Grit Building 

Current Control DCS PCU 14 

Required Work 
Switchover the miscellaneous remaining 
controls with PLC-based controls. 

Predecessor Work 

Decommission the DCS controls associated 
with Grit process. 
Install new PLCs. 
FAT 
Phase 1  

Special Construction Considerations 
Space within existing control room is 
somewhat limited. 

Operational Implications 

Temporary Grit Building Control System 
Shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 1 Week 

Other Comments  
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Tie-In Identifier 7C-6 

Process Area Administration Building 

Current Control DCS PCU 35 

Required Work Switchover to new PLC-based controls. 

Predecessor Work 
Tie-In 7C-5 
Install new PLC controllers. 
FAT 

Special Construction Considerations 
Limited space available in the existing server 
room. 

Operational Implications 

Temporary Administration Building Control 
System Shutdown. 
Manual Control Required During Shutdown. 
Duration: ~1 day 
Post Tie-In Commissioning: 3 days 

Special Considerations 
CIU for HMI access must be maintained for 
use after the tie-in to allow for the continued 
operation of the DCS HMI. 

 

Tie-In Identifier 7C-7 

Process Area Boilers 

Current Control DCS PCU 23 

Required Work 

Switchover the DCS controls with PLC-
based controls. 
Disconnect the DCS network segment to the 
Boilers process area. 

Predecessor Work 
Install new PLCs. 
FAT 

Special Construction Considerations 
Limited Space in the existing control room 
Recommend performing during warm 
weather. 

Operational Implications 

Temporary Boiler Control System Shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 1 Week 

Other Comments  
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Tie-In Identifier 7C-8 

Process Area Secondary Clarifiers 

Current Control DCS PCUs 15 and 17 

Required Work 
Switchover the DCS controls with PLC-
based controls. 

Predecessor Work 

Partial demolition of the DCS controls 
associated with the Secondary Clarifier 11-
26 process. 
Install new PLCs. 
FAT 

Special Construction Considerations Coordinate to occur during construction of 
the chlorination tanks. 

Operational Implications 

Temporary Secondary Clarifiers Control 
System Shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~2 days 
Post Tie-In Commissioning: 2 Weeks 

Other Comments  

 

Tie-In Identifier 7C-9 

Process Area Oxygen Reactors 

Current Control DCS PCUs 12 and 13 

Required Work 

Switchover the miscellaneous remaining 
controls with PLC-based controls. 
Disconnect the DCS network segment to the 
Oxygen Reactors process area. 

Predecessor Work 

Decommission the DCS controls associated 
with the Reactor process. 
Install new PLCs. 
FAT 
Must not occur until end of commissioning 
phase 2. 

Special Construction Considerations  

Operational Implications 

Temporary Oxygen Reactors Control 
System Shutdown. 
O2 Plant shutdown. 
Manual Control May be Required During 
Shutdown. 
Tie-In Duration: ~1 day 
Post Tie-In Commissioning: 1 Week 

Other Comments  
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6.0 OTHER CONSIDERATIONS 

6.1 New Control Room 

It is expected that the central control room for the NEWPCC facility will act as the central monitoring 
hub for all three wastewater treatment facilities.  As such, additional computers and monitors will be 
required to support both the required functions.  The existing control room currently does not have the 
required configuration for the desired long term functionality.  Thus, it is recommended to upgrade or 
replace the existing control room to meet the required configuration. While the new control room is not 
specifically within the scope of this report, it is a critical component of the new control system and will 
be required to effect the transition to the new system.  Refer to the Automation Master Plan document 
for additional information.  Costs for a new control room are not included in this technical memorandum. 

A proposed arrangement for the central control room, while both the DCS HMI (S+) and the new control 
system HMI co-exist, is shown in Figure 6-1.  Note that the integration of the SEWPCC and WEWPCC 
facility monitoring is dependent upon other projects.     

 
Figure 6-1 : Central Control Room Proposed Arrangem ent 
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6.2 New Server Rooms 

It is recommended that the NEWPCC facility be provided with two independent server rooms for control 
system computer and networking equipment.  Note that the advantage of two server rooms over a 
single server room is that additional redundancy is provided in the event of a fire or comparable risk.   

It is noted that the NEWPCC facility currently has a single server room located adjacent to the control 
room in the Administration Building.  The existing server room at the NEWPCC facility has been 
congested due to be utilized as a storage room and is currently affected by numerous issues, such as 
ventilation, cooling, and security.  The City Process Control Group has indicated that plans are in place 
to make improvements to the current server room; however these plans have not been reviewed in the 
context of the NEWPCC upgrade requirements.  It is recommended that the functional and physical 
requirements for the new server rooms be developed.  The potential re-use of the existing server room 
space as one of the future server rooms should be to be reviewed, to determine if the renovation of the 
existing space is viable. 

It is recommended that the new server room(s) be constructed prior to completion of final 
commissioning of the SEWPCC upgrades, to allow for remote monitoring of the SEWPCC facility from 
the NEWPCC facility during non-working hours.  New server rooms are discussed further in the 
Automation Master Plan document.  Costs for new server rooms are not included in this technical 
memorandum. 

6.3 Networking 

The existing Ethernet networking at the NEWPCC suffers from numerous issues including capacity, 
configuration, and obsolescence.  While networking upgrades are not part of the specific tie-ins that are 
discussed in this report, upgrades and replacement of the networking are imperative to the success for 
the control system and the associated tie-ins.  It is recommended that the Automation Master Plan 
document be utilized as a reference for the overall networking architecture to be provided. 
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7.0 SCHEDULE 

The schedule for the control system tie-ins is highly integrated with the overall process upgrade 
schedule, and will be subject to revision as the overall process schedule becomes further clarified.  
Based upon the preliminary schedule received from the City, and the work described in this document, 
the proposed schedule for the control-system tie-ins is shown on the following page.  Note that the 
construction of the server and control rooms is not technically within the scope of this report, however it 
is included for reference. 

Based upon the schedule, key dates are as follows: 

Milestone Date Complete 

PCV to S+ Migration (7c-1) October 2014 

New Server and Control Rooms August 2016 

Primary Clarifiers Tie-In (7C-2) November 2017 

UV Building Tie-In (7C-3) December 2017 

Main Building Tie-In (7C-4) February 2018 

Grit Building Tie-In (7C-5) April 2018 

Administration Building Tie-In (7C-6) May 2018 

Boilers Tie-In (7C-7) July 2018 

Secondary Clarifiers Tie-In (7C-8) February 2019 

Oxygen Reactors Tie-In (7C-9) April 2019 

 

 



 

Technical Memorandum No. 5 
Tie-in 7c - Control System 

Document Code: 612962-0000-48ER-0001 

Revision PC 

Client: City of Winnipeg Project: NEWPCC Expansion and Upgrade Package / 
Area:  

 

612962-0000-48ER-0001.docx 25 / 28  2013/07/25 12:03 PM 



 

Technical Memorandum No. 5 
Tie-in 7c - Control System 

Document 
Code: 612962-0000-48ER-0001 

Revision PC 

Client: City of Winnipeg Project: NEWPCC Expansion and Upgrade Package / 
Area: 

 

 

612962-0000-48ER-0001.docx 26 / 28 2013/07/25 12:03 PM 

8.0 COST ESTIMATE 

A Class 5 cost estimate for the proposed tie-ins is presented in Table 8-1. The estimate does not 
include the overall construction cost for the proposed control system, but rather only the additional 
costs necessary to facilitate the installation due to specific requirements for phasing of the installation 
and associated risk mitigation. 

 

Table 8-1 : Cost Estimate 

Tie-In Item Cost 

7C-1 PCV to S+ Conversion  

  Conversion $ 450,000 

  Modifications for Operator benefit $ 25,000 

  Operator Training $ 20,000 

7C-2 Primary Clarifiers Tie-In & Commissioning Work $ 51,000 

7C-3 UV Building Tie-In & Commissioning Work $ 31,000 

7C-4 Main Building Tie-In & Commissioning Work $ 26,000 

7C-5 Grit Building Tie-In & Commissioning Work $ 26,000 

7C-6 Administration Building Tie-In & Commissioning Work $ 19,000 

7C-7 Boiler Building Tie-In & Commissioning Work $ 26,000 

7C-8 Secondary Clarifiers Tie-In & Commissioning Work $ 61,000 

7C-9 Oxygen Reactors Tie-In & Commissioning Work $ 26,000 

Other Preparation of Detailed Shutdown Protocols $ 110,000 

 General Tie-In Engineering $ 100,000 

 Engineering Coordination and Witnessing $ 81,000 

 Operator Training $ 50,000 

 Total $ 1,102,000 

 

Notes:  

1. The cost estimate is a Class 5 cost estimate and is in 2013 dollars. No allowances for escalation 
have been made.
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9.0 RISK ANALYSIS 

(subject to revision based on the outcome of the formal risk review session) 

A number of potential risk issues may arise during the course of execution of the work.  A formal risk 
registry based on an interactive review between SNC-Lavalin, Veolia and the City of Winnipeg is part of 
the risk analysis discussed herein.  Results of that analysis in tabular format are included in Appendix 
C.  The major risk items identified are listed as follows: 

 

Due to (Cause Event) this could occur (Result 
Event ) Resulting in (this Effect) 

ABB is sole supplier of S+ 
software / migration. 

Non-competitive bid. 
Price increase, delays, and 
contractual issues. 

Selection of a poor Systems 
Integrator 

Project delays, process upset, 
additional resource 
requirements 

Additional costs for 
remediation of issues. 

Two HMI Systems in parallel 
Operator Error due to 
confusion 

Potential equipment 
mis-operation or process 
upset. 

Inadequate City Operations 
Resources 

Poor operation support for 
control system tie-ins 

Delay in the work, plant 
conformance issues 

Installation delays due to 
phasing requirements, 
coordination and overall 
complexity 

Project delays 
Additional costs due to 
contractor / consultant 
delays. 

Modifications to the DCS 
Network 

DCS Network Issues 
Loss of partial or whole plant 
monitoring and some control 
implications. 

DCS and PLC must 
communicate. 

Communication Errors 
between DCS and PLC 

Operational upset. 

DCS Cabinet rework 
Inability to install new PLC 
controls after DCS has been 
removed. 

Delays, operational issues, 
extended manual control 
period, non-compliance. 

Installation of new controls into 
an existing environment. 

Hidden issues. 
Delays, operational issues, 
extended manual control 
period, non-compliance. 
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APPENDIX A – RISK REGISTRY 
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