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[bookmark: _Toc489275503]Appendix G – Example Interface Management Closeout Report
[bookmark: _Toc489275504]Introduction
[bookmark: _Toc336418384][bookmark: _Toc336422949][bookmark: _Toc489275505]Purpose
The purpose of this closeout report is to document key aspects of the Project A’s interface management system during the project execution phase from 1st Quarter 2013 through 4th Quarter 2016.  Primarily, this document provides a record for decisions driving the project’s approach to managing interfaces as well as documenting lessons learned to serve as a useful reference for future projects.
[bookmark: _Toc489275506]Header Information
Often the reports will contain header information that names the document, revision number and other relevant information as shown in Table G-1.
	
	Interface Management Closeout Report – Project A
	Doc No: 
Rev:
Date:
Page:
	


Table G- 1. Header Information about Report
[bookmark: _Toc336418385][bookmark: _Toc336422950][bookmark: _Toc489275507]Definitions
External Interface: An interface requiring coordination along common boundaries between two independent entities (interface parties) with no controlling, contractual or organizational relationship. 
Interface Group: A group consisting of two (or more) independent parties who share a common boundary but have a relationship with limited or no direct control over one another’s activities
Internal Interface: An interface occurring within an entity (e.g. organization, project, department, etc.) scope of work or area of responsibility, within the same project for the same client contract, including any derived subcontracts. 
Interface Network: A group of interface parties established to coordinate interface issues associated with specific types of project stakeholders.
Interface Register: A database where each interface item and its associated information are stored.
Lead Interface Contractor: A contractor assigned with additional interface responsibility (mostly administrative) for an interface group by the owner of the project’s interface management system.
[bookmark: _Toc336418386][bookmark: _Toc336422951][bookmark: _Toc489275508]Abbreviations
CPI	Company Provided Item
DG	Decision Gate
D&W	Drilling and Wells
OP	Project B Oil Pipeline
E-IDR	Extended Integrated Design Review
ENS	Engineering Number System
EPC	Engineering, Procurement, and Construction
ESD	Emergency Shutdown
FEED	Front End Engineering Design
IDR	Integrated Design Review
KoM	Kick-off Meeting
LQ	Living Quarters
MDR	Master Document Register
MoM	Minutes of Meeting
PDCS	Power Distribution and Control system
PDQ	Production, Drilling, and Quarters
PFS	Power from Shore
PMS	Power Management System
PSD	Process Shutdown
SAS	Safety Automation System
SURF	Subsea, Umbilical, Riser(s) and Flowline(s)
T&I	Transportation and Installation
TQ	Technical Query
UHGP	Utsira High Gas Pipeline
WIR	Web Interface Register
[bookmark: _Ref336419405][bookmark: _Toc336422952][bookmark: _Toc489275509]Referenced Project Documents
Often other project documents are referenced in interface management closeout reports. In this case, we reference the Interface Management Procedure for the project, as shown in Table G-1.

	Document Number
	Title
	Revision

	XXXX-XX-X-XXX
	Interface Management Procedure – Project A
	02M

	
	
	


Table G- 2. Project Documents
[bookmark: _Toc489275510]Project A Overview
With completion of Decision Gate 3 (DG3), Project A formally entered the execution phase in 1st Quarter 2013. As a result, the project’s Front End Engineering Design (FEED) interface management procedure (DN02-DN-Z-KA-0011) was updated (02M) to govern management of the project’s interface throughout the project execution phase, which remained active through “1st Oil” (24.12.2016). The foundation for establishing the project’s philosophy toward interface management was derived from assessment of interface and interdependency complexity and risk areas associated with the project’s operational concept, project development approach and contracting strategy. 
A key aspect of the project’s interface management philosophy mandated Project A establish a system for managing “external interfaces” between various scopes of work (e.g. between various Contractors, between Project A and B, etc.) and areas of responsibility (e.g. between Project A subproject teams and organizational departments), through a series of “interface networks”. The interface management procedure allowed “internal interfaces” to be managed using the respective Contractor’s management system and processes. However, Project A Client reserved the right to prescribe an “internal interface management system” should internal systems prove to be ineffective. 
[bookmark: _Toc489275511][bookmark: _Toc348941465]Operational Concept
Project A consists of discoveries 13/2-6 and 13/2-7. The field is located in the northern North Sea. Development of Project A included a production, drilling and quarters (PDQ) platform with a steel jacket and a separate jack-up rig for drilling and completion. The platform has spare slots for possible additional wells. The platform is equipped for tie-in of a subsea template planned for the future development of  local areas, and for possible development of other nearby discoveries. First stage processing is performed on Project A, and the partly processed fluids are transported to Project B for final processing and export.
In addition to receiving, processing and exporting Project A hydrocarbons, this concept requires Project B to provide power and gas lift gas to Project A. Thus, interface and integration with Project B included physical tie-in of a 110 kV subsea power cable containing two fiber cables (24-fiber pairs in each cable), two 12” flowlines and one 8” gas lift flowline. In addition, logical interfaces Emergency Shutdown (ESD), Process Shutdown (PSD), Power Distribution and Control System (PDCS), Power Management System (PMS) signal exchange formed a significant area of interface between the two projects.  
[bookmark: _Toc489275512]Contract Strategy
A simplified representation of the contract strategy for development of Project A is depicted in Figure G-1 and illustrates the project’s use of multiple contracts types to support Project A’s facilities development from “Concept Development” through “Commissioning”. The “EPC”, “Transportation & Heavy Lift” and Installation and Hook-Up” and “Commissioning” sections represents the project’s execution phase and the subject of this closeout report. Note: Project A’s Living Quarters was initially included in the Topside contract. 
However, the LQ portion of the Topside contract was removed and awarded as a “lump sum” Engineering, Procurement and Construction (EPC) contract. This included “provisional sum” on critical packages (HVAC and Life Boats) and areas with too great uncertainty to include in the lump sum (i.e. Commissioning Assistance, Construction and Installation of Company Provided EICT, et cetera).
[image: ]
Figure G- 1. Project A Development Project Contract Strategy
Not depicted in the contract strategy were significant wellbay (module M20) interfaces toward Client’s Drilling & Wells organization, such as Xmas Trees, well operations equipment, etc. Client’s D&W department, through a network of specialized companies, managed drilling and wells related products and services to Project A. To facilitate interface activity to Project A, the Client D&W provided onsite representation to Project A Topside EPC team during the engineering phase (FEED and detailed engineering) to assist with D&W related design interfaces.

[bookmark: _Toc489275513]Project A Interface Management Organization/Structure
To support the project development strategy, the Client established sub-project management teams to oversee work being accomplished by Topside, LQ, SURF, Jacket, T&I, Flotel and Drilling & Wells (D&W) contractors. Within each of the Client’s sub-project teams, personnel were assigned with either primary, or secondary, interface responsibilities; depending on the complexity and intensity of expected interface interaction. This interface structure maintained adequate company oversight of interface activity by the corresponding contractor teams and ensured interface performance in accordance with Project A’s interface procedure throughout Project A execution.  
To support interface activity toward Project B, a number of interface working groups were established. These groups consisted of relevant technical personnel from both Projects’ A and B engineering and management teams to coordinate and align interfaces for their technical or project management domain. In addition, Project A provided technical representation to the Project B Oil Pipeline (OP) and Gas Pipeline (GP) Projects as needed. However, this interface activity was not part of Project A’s interface management system and not subject of this closeout report.

[bookmark: _Toc489275514]Interface Management Approach
To manage Project A’s interface complexity, six (6) interface networks were established, to compartmentalize project interfaces into groups of related parties and the interface interests they commonly share. A brief description of each network is provided in the following sections, but this approach helped to decompose (e.g. “break down”) interface complexity into more manageable parts. Over 3,000 interfaces were identified and resolved across the project during Project A’s development.
Project A utilized Kongsberg’s Seaflex Web Interface Register (WIR) as the web-based automated tool to house all interface information (i.e. interface register); including supporting documentation, interface sheets describing responses and agreements between interface parties and minutes of meeting (MoMs) for each interface group. An information archive from each interface network has been downloaded and stored at the project archive.
[bookmark: _Toc489275515]Project A / B Network
This network served to conduct interface activity related to tie-in, integration and Commissioning of Project A to Project B (Operated by a separate company). While initially activated during Project A FEED in 2012, this network remained active and transitioned into Project A’s execution phase in early 2013 and remained active through Project A 1st Oil. Interface activity within this network was restricted to “Company-to-Company” interaction between the two project sponsoring companies, who acted on behalf of their respective contractors.  
While interfaces toward Project B were successfully resolved, two major factors detracted from the effectiveness and efficiency in managing interfaces between the two projects; 1) offset in project development timelines, and 2) lack of direct involvement by the respective projects’ engineering contractors.
[bookmark: _Toc489275516]Project Development Timelines
Project A and B’s developments, while similar durations and development approaches, were offset by approximately 1-year. Specifically, Project B’s development remained 1-year ahead of Project A. This resulted in a constant offset in design and development activities; creating difficulty for each project to provide key engineering design interface information when required by the other project. While it is understandably not realistic to mitigate timeline offsets between different project developments, this “offset” issue could have been mitigated through utilization of a small co-located integrated team. 
[bookmark: _Toc489275517]Lack of Involvement by Engineering Contractor
Interface activity between the Project A and Project B were performed directly by the projects sponsoring companies as a “Company-to-Company” interaction. Interaction did not include the direct participation of the respective engineering contractors. Rather, each company coordinated directly with one another, then returned to their respective projects and coordinated separately with their respective contractors and then repeated the cycle. This created an unnecessarily elongated process requiring significant time and effort. For similar future “project-to-project” tie-in developments, it is recommended an agreement be obtained to allow contractors (engineering especially) to be part of the “project-to-project” interface network. Direct participation by engineering contractors, with project sponsor oversight, will increase common understanding of interface issue and reduce the timeframe to align and resolve interfaces.     
[bookmark: _Toc489275518]Project A Contractor Network
Comprised of 43 interface groups, this extensive network consisted of all contractors contributing products and/or services to Project A; including D&W contractors. This network provided a transparent communication mechanism to formally coordinate interfaces along Project A contractors’ respective scope of work boundaries. Expectedly, this network accounted for approximately 66% of all interface activity across the project with the Topside Engineering, Procurement and Construction (EPC) Contractor assigned as the primary “Lead Interface Contractor”.  
In general, this network performed well. However, misalignments between the various Contractor subproject plans created difficulties in aligning dates for resolving interfaces and interdependencies, such as delivery of “Company Provided Items”. The semi-annual project “re-baseline” process exacerbated this challenge. While the re-baselining process rarely affected project milestones, it did result in numerous schedule adjustments to individual sub-project activities. 
Expectedly, schedule adjustments to some of the subproject activities impacted interfaces; requiring re-planning and resulting in more interface planning misalignments. Ultimately, the inability to maintain alignment of the respective subproject schedules resulted in several “variation order requests” due to out of phase engineering, especially from the Living Quarters subproject, which were attributed to delayed interface resolution and delivery of CPIs.  
As the “lead interface contractor”, Topside EPC represented the central interface party against most other contractors. Topside engineering subcontractor was assigned interface management responsibility on behalf of the Topside EPC prime contractor. However, while Topside Engineering performed admirably in its interface management role, topside design progress and quality hampered the team’s ability to meet time critical interfaces and interdependencies toward key interface parties; including the Living Quarters and Safety Automation System contractors.  
[bookmark: _Toc489275519]Project A Company Internal
This network allowed the Client’s sub-project management teams and various company departments to interface and document agreements related changes across scope boundaries, functional requirements issues, clarify operational requirements, and other matters extending across multiple sub-project boundaries. While used sparingly through Project A development, the network did provide a useful forum to coordinate and align interfaces issues between subproject management teams and various organizational departments including Operations and Drilling and Wells before engaging the affected contractors. 
[bookmark: _Toc489275520]Client Drilling & Wells Network
Established as a means for the Client’s D&W department to interface on issues related to integrating the Jack-Up Drilling Rig (JUR) with the Project A PDQ, this network included interface activity related to installing, hook-up and Commissioning of the primary and secondary bridges to the Project A PDQ. While only utilized for a brief period, this network aided in preparation and work leading to a successful integration of the JUR to Project A’s PDQ.
However, this network could have been expanded and used more extensively by D&W with their respective contractor network. Instead, a manual “technical query” system was established between D&W and its contractor network using an Excel spreadsheet on “Projectplace”; resulting in overly time-consuming activities that elongated timelines to resolve issues. 
[bookmark: _Toc489275521]Topside EPC Internal (Engineering)
Findings from the Extended Integrated Design Review identified highly bureaucratic and ineffective technical query (TQ) process between the Topside engineering and SAS Contractor; resulting in excessive administrative work, long process timeframes, and delays to critical SAS development scope. Established after the E-IDR, this network facilitated control node interfaces (Fire and Gas, Emergency Shutdown, Process Shutdown, Process Control and Power Distribution and Control) between the Topside Engineering subcontractor and the Safety Automation System (SAS) Contractor. While only utilized for a short duration (November 2015 – July 2016), implementation of this network greatly improved transparency and traceability of SAS design information requirements between the two parties.  
[bookmark: _Toc489275522]Project A (Subsea Team) /Project B (Maintenance Contractor)
To accommodate Project A’s power cable pull-in, hang-off and installation, this interface network served as the forum for direct interface between Project A’s subsea team, responsible for subsea cable installation and Project B’s maintenance contractor who was assisting with the activities.  While only used for the power cable pull-in, hang-off and termination period, this network was nevertheless very valuable in resolving related interface issues quickly and with transparency to both project organizations.
[bookmark: _Toc489275523]Interface Lessons Learned
Several lessons learned were documented during Project A execution. These lessons vary from those directly related to interface management to indirect lessons that affected interface management effectiveness. Interface lessons learned have been compiled in the project’s “Lessons” module and are identified with the word “Interface” as the first word in the title. Highlights of the lessons learned are provided here for convenience to the reader.
[bookmark: _Toc489275524]Interface Control Document (ICD)
The lack of a project-level Interface Control Document (ICD) at the beginning of Project A execution hampered interface management activity between the interface parties. An ICD describes the system interface boundaries that reflect the system’s operational scenario and expected system behaviors (e.g. normal and abnormal conditions). At a minimum, the ICD should identify the expected interactions between major systems (or subsystem, package, component) to the control boundaries of external systems and structured to align with the project development’s expected work breakdown structure (e.g. scopes of work and contract strategy).
With the absence of an ICD, Project A interface parties expended unnecessary effort initially attempting to clarify “battery limits” (e.g. discrete control boundaries) instead of focusing on technical effort to resolve interfaces. An output of the FEED phase should include a document describing, graphically and textually, the interfaces between the various systems, and across scope boundaries, and by interface object (e.g. system, subsystem, component, etc.). This ICD should fundamentally align with scopes of work and areas of responsibility (responsibility matrices) and focus especially on high-risk or technically complex aspects of the system. This type of document (e.g. ICD) at the beginning of the project execution phase provides a meaningful starting point and allows interface parties to identify any scope or technical integrity gaps, overlaps, or misalignments. 
In addition, the ICD should address interdependencies provided from one entity to another. These interdependencies manifest in many forms, but can include “Company Provided Items” (e.g. safety automation system material), material to verify procedures (e.g. pipe pieces to validate welding procedures, perform destructive testing, etc.), etc. Interdependencies can delay project work if not delivered by the “ROS” (Required On-Site) date. Thus, the ICD should also identify when critical interdependencies are required if known. 
[bookmark: _Toc489275525]Interface Priority Process
During the Project, several hundred interfaces were open at any given time, but the interface register lacked a mechanism to identify which interfaces were “priority” at any given time. Due to varied circumstances, individual interfaces would suddenly become important and need more management attention. For example, after the semi-annual re-baseline process, some activities within the subprojects became rescheduled. In turn, some of the rescheduled activities affected interfaces; requiring interface-planning dates to be adjusted, which created misalignments. A system to identify critical interfaces helped focus attention and resources on specific interface items that could negatively affect (risk) ongoing work, cost or schedule.
As a result, a "priority" feature, using a “red light” system implemented in the interface register tool, allowed interface parties to highlight critical interfaces. This feature became very important after the "re-baseline" process when activities (affecting interfaces) shifted. Typically, after a re-baseline process, a number of interfaces became misaligned between interface parties. This priority feature helped to highlight these misalignments and allowed company to align its efforts to the most urgent interface issues. 
[bookmark: _Toc489275526]Interface Documentation Policy
Early in the interface management process, a widespread misunderstanding existed regarding the use of the Seaflex Web Interface Register (WIR).  Specifically, how this tool aligned to the document control process. Project A Contractors were using the interface management tool, Seaflex WIR, as a “document control” tool to exchange interface documentation. A significant portion of interface information consisted of Contractor design documentation controlled according to the project’s Engineering Number System (ENS). However, it became impractical to manage control of these documents in Seaflex, since the iterative engineering process produced several revisions.  
[bookmark: _GoBack]As a result, an interface documentation policy was established, and formally communicated to all parties.  This policy required the exchange of Master Document Registers (MDRs) between interface parties to identify relevant interface documentation. Agreed upon MDR documents were added to the distribution matrix within each contractors Document Control System, and any future updated revisions would be “pushed” to interface parties through a formal document control transmittal. Implementation of this lesson learned resulted in better monitoring and control of interface documentation exchange.
[bookmark: _Toc489275527]Interface Management Forums
Given the number of different interface parties, scale and scope of Project A and the changes affecting the project as it progressed through the project lifecycle; it became difficult to maintain interface-planning alignment. Further, alignment was complicated by the project's "re-baseline" process, which created numerous "micro" changes, which rippled into interfaces. As a result, an “interface forum” was created to plan forward the next 6-months. An example interface forum package is provided in the lesson learned and forum timeline illustrated in Figure G-2.


Figure G- 2. Project A Interface Forums
Project A convened three (3) interface forums over an 18-month period, to de-conflict schedule misalignment associated with interdependencies and interfaces between respective parties. Conducted as a “face-to-face” meeting, these forums focused on the next 6-month period and highlighted significant issues resulting from the re-baseline process between interface entities. As an integrated event, the forum was attended by the Client’s interface personnel across the project. While the event proved a valuable tool in maintaining interface alignment among company representatives, the event should have been expanded to include primary interface representatives from each Contractor.  
[bookmark: _Toc489275528]Interface Kick-Off Meetings (KoM)
During implementation of the interface management system for the Project A, interface management kick-off meetings were sponsored and hosted by Client with each Project A Contractor and then with each Interface Group. This was a positive experience and helped to set expectations, align interface management processes, and establish the foundation for quickly starting interface activity. However, the interface group KoM could have been improved by having the interface parties exchange scopes of work (in lieu of an ICD).  
To initiate each interface group, the Client’s interface manager conducted an “Interface Group” KoM with each interface group within each network. These meetings included the respective contractors and their Client representatives. While these KoMs required significant effort, they were extremely important to establishing interface momentum, especially given the initial uncertainties regarding specific interfaces between parties (e.g. lack of ICD).
[bookmark: _Toc489275529]Integrated Design Reviews
[bookmark: _Hlk490056712]A requirement in the topside EPC contract was responsibility for "technical integrity", of which interface management served a primary function and was primarily verified through model reviews. However, it became apparent that typical model reviews (e.g. 30%, 60% and 90%) were not adequate to verify technical integrity and functionality across scope boundaries. To address this deficiency, several "integrated design reviews" (IDR) were conducted by the Client to evaluate system functionality from reservoir to Project B inclusive of the Jack-Up Rig. Figure G-3 shows Project A’s integrated design review timeline.
In essence, these IDRs served as “integrated interface verification” events covering the entire operating environment. Through the IDR process, and by focusing on safety and effectiveness of system functionality, these reviews provided a logical and thorough assessment of the overall design across combinations of scopes of work, systems, subsystems and areas of responsibilities. The outcome of the IDR process was the identification of numerous gaps and deficiencies affecting system functionality that were subsequently addressed through engineering efforts; preventing potential late stage integration, hook-up, commissioning and start-up problems.


Figure G- 3. Project A Integrated Design Reviews


[bookmark: _Toc489275530]Summary
While difficult to quantify, anecdotal evidence suggests the application of interface management as part of Project A’s management system contributed to reducing the realization of negative consequences and contributed to the project’s “on-time” and “within budget” success. By implementing a lean yet comprehensive interface management system, the Client increased its ability to (1) ensure efficient collaboration, (2) effectively monitor cooperation between key entities contributing to project development and (3) proactively influence interface activity when required; reducing the number of late stage integration issues. While comprehensive, the interface management system remained flexible; incorporating lessons learned while adapting to specific circumstances of the project and the needs of those participating in the interface process. Yet, notable deficiencies prevented maximum effectiveness of the system.
The lack of an interface control document (ICD), defining interfaces and interdependencies detracted from the effectiveness of the interface management process, especially during project execution start-up. An ICD is key to managing technical integrity; especially in large complex projects with complicated contract strategies and extensive “Company Provided Items”. An ICD should be developed during FEED and delivered at DG3.  
In addition, Topside scope of work was a central element to delivery of the facilities’ value functions (recover, process and export hydrocarbons) and ensuring technical integrity. Yet, the Topside EPC internal interface management system was non-existent particularly between the Topside engineering and SAS contractors. The lack of an internal Topside EPC interface management system created carryover interface problems with other contractors (e.g., Living Quarters); resulting in numerous variation order requests. The project’s interface management system should extend into the contractor’s internal team (subcontractors, key suppliers and vendors, et cetera) when their scopes of work are central to system functionality or technical integrity. Doing so provides the Client with transparency needed to intervene when “warning signs” begin to emerge, enabling the Client to mitigate problems before they become severe.  
As of this report, all interface issues have been resolved and there are no open items in the interface register. Information in the interface register (Seaflex WIR) database has been downloaded by Kongsberg and is archived locally. A copy of relevant Project A / Project B interfaces archive has been transferred to Project B’s organization. In addition, Projects A and B have agreed on “as-built” interface documentation and these documents have already been transferred between the projects.  
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