

1.
Scope

This document defines the guiding principles for the replacement of unprotected metallic pipelines.  This includes bare steel and wrought iron pipe; it does not include cast iron - which is addressed by the Cast Iron Replacement Program.

2.
Responsibilities

2.1
The Manager Total Energy System Planning (TESP) is responsible for:

2.1.1.
The active corrosion review, risk assessment and prioritization of replacement work; and,

2.1.2
Reviewing leak repair data on cathodically protected bare steel pipelines to ensure the segment is replaced in accordance with Section 3 of this program.

2.2 The Manager Contract Management is responsible for ensuring that work orders for replacements are completed in accordance with this program plan.

2.3 The Manager Standards & Compliance is responsible for submitting the reports required under Section 7 of this program.

3.
General

3.1 The bare steel replacement program is a 10-year program beginning in 2005 and ending in 2014.  During this period all existing unprotected bare steel and wrought iron pipe will be replaced.

3.1.1 Except for the first year of the program, the total replacement footage shall be divided equally over each year of the program.

3.1.2 See Table 1 for an outline of the 10-year plan and the annual target replacement footage.

3.2
Annual replacement footage shall be prioritized based upon the results of the active corrosion review conducted in accordance with Section 4 and the comprehensive risk model described in Section 5.

3.3
Corrosion leaks on unprotected steel mains shall be cathodically protected and monitored in accordance with Gas Operating Standard 2600.1900 and 2600.1500, respectively.

3.4
Corrosion leaks on cathodically protected bare steel mains shall require replacement of the segment of pipe no later than 15 months following the leak repair.

3.5
Corrosion leaks on cathodically protected and unprotected steel services shall require replacement of the service in accordance with Gas Operating Standard 2600.1900.

3.6
All unprotected bare steel pipe shall be leak surveyed twice each calendar year in accordance with Gas Operating Standard 2625.1100 until replaced.

3.7
All protected bare steel pipe shall be leak surveyed twice each calendar year in accordance with Gas Operating Standard 2625.1100. 

3.8
Unprotected bare steel pipe shall be replaced in accordance with the replacement schedule shown in Table 1.

Table 1

Replacement Schedule
	Year
	Plan Year
	Replace Unprotected Bare - Target
	Replace Protected Bare*
	Total

	2005
	Year 1
	46,995
	
	46,995

	2006
	Year 2
	99,205
	
	99,205

	2007
	Year 3
	99,205
	
	99,205

	2008
	Year 4
	99,205
	
	99,205

	2009
	Year 5
	99,205
	
	99,205

	2010
	Year 6
	99,205
	
	99,205

	2011
	Year 7
	99,205
	38,280
	137,485

	2012
	Year 8
	99,205
	38,280
	137,485

	2013
	Year 9
	99,205
	38,280
	137,485

	2014
	Year 10
	99,205
	38,280
	137,485

	Total Footage
	
	939,840


	153,120
	1,092,960

	Total Mileage
	
	178
	29
	207


3.9.1
Evaluation of existing cathodically protected bare steel, including the methodology applied for cp suitability and the cp system performance, shall be completed by December 31, 2005.

3.9.2
PSE and staff will review the results of this evaluation, determine if replacement of some or all of these pipelines is warranted, and adjust PSE’s Bare Steel Replacement program as required by June 2006.

4.
Active Corrosion Review

4.1
Active corrosion means continuing corrosion which, unless controlled, could result in a condition that is detrimental to public safety.  (CFR 49 192.457(c))

4.2
Active corrosion reviews of unprotected pipelines shall be conducted every three years.  

4.3
Exposed pipe condition reports, leak history, and active leaks shall be documented on the Active Corrosion Database (Individual Form) – see Form 1.  Where a concentration of leaks or pitting is found within any one- block area of a system, that area shall be further evaluated using the matrix on the Active Corrosion Review form – see Form 2. 

4.4
Where it is determined that active corrosion exists, one of the following corrective measures shall be taken within 90 days in accordance with Operating Standard 2600.1900:

4.4.1
Replacement with coated and cathodically protected steel pipe

4.4.2
Replacement with plastic pipe

4.4.3
Abandonment

5.
Prioritizing Pipeline Replacements

 5.1
A comprehensive risk model shall be used to perform a system risk assessment in order to prioritize replacement segments in addition to segments identified for replacement through the active corrosion review.

5.1.1
The risk model calculates the risk score based upon the following factors:

5.1.1.1
Leak history;

5.1.1.2
Type of corrosion;

5.1.1.3
Condition of pipe from exposed pipe condition reports; and,

5.1.1.4
Proximity to high occupancy structures.

5.1.2
The risk factors are assigned a relative weighting in accordance with Table 2.
5.1.3
The risk score is determined using the Relative Weighting value, number of occurrences of an event, and main footage in accordance with the following formula:


( ([Relative Weighting] x [# of occurrences]) ( [Main footage] = [Risk Score]
5.2
A system risk assessment utilizing the risk model shall be performed each calendar year.

5.2.1
The initial system risk assessment shall be completed by April 30, 2005.
5.3
The risk assessment shall be performed on electrically continuous systems resulting in a risk score for the system.

5.4
Electrically continuous systems may be further segmented based upon an evaluation of the following:

5.4.1
Coincident public improvement projects if significantly smaller in scope than the system;

5.4.2
Right-of-way use restrictions or paving cut moratoriums; and, 

5.4.3
Concentrations of active leaks, repaired leaks and records of severe pipe conditions within a limited area of an electrically continuous system.

5.5
Prioritization of replacement footage may be adjusted based upon the following three categories:

5.5.1
Public Improvement

5.5.1.1
Coincident public improvement projects;

5.5.1.2
Right-of-way use restrictions;

5.5.2
Field Identified 

5.5.3
Coordination with cast iron replacement projects

5.6
No more than 20% of the annual replacement footage shall be adjusted for Public Improvement and Field Identified priorities. 

5.7
Re-evaluation of selected segments will occur on an on-going basis to incorporate new data.

5.8
Certain public improvement (PI) projects mandate the relocation of existing gas pipelines.  Where bare steel is required to be relocated due to a PI project, the pipeline shall be replaced.  This required replacement is performed under a separate PI budget and shall be referred to as “non-program” footage. 

5.9
Non-program footage shall not impact replacement footage targets for the program.

5.10
Risk Factor Relative Weighting

Table 2 

Bare Steel Replacement Risk Ranking Matrix


6.
Training and Qualification

6.1
Personnel completing Exposed Pipe Condition Reports (EPCR) shall be qualified as required by PSE’s Operator Qualification Program.

7.
Reports

7.1
Semi annual progress reports must be submitted to the Commission for the duration of the replacement program by March 1 and September 1 of each year.

7.1.1
Reports shall include planned footage, completed program footage, and completed non-program footage.  Non-program footage is described in Section 5.

7.2
An annual report showing the results of the risk assessment performed in accordance with Section 5 must be submitted to the commission by October 1 of each calendar year.



8.
Records

8.1
Maps shall be maintained showing the location, size and material of unprotected facilities.

8.2
Maps shall be maintained showing the location, size and material of protected bare steel facilities.

8.3
Records of each review of unprotected facilities for active corrosion shall be maintained for as long as the pipeline remains in service.

	ACTIVE CORROSION DATABASE (INDIVIDUAL FORM)
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ID #:__________
	NAME:_______________________
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	LEAKAGE
	CORROSION REPORTS
	REQUIRES
	ADDRESS(ES) OF

	REVIEW
	
	SYSTM
	SYSTEM
	ACTIVE
	REPAIRED
	CLASS A HISTORY
	SEV
	MOD
	GOOD
	 FOCUSED REVIEW
	LOCATION(S) REVIEWED

	DATE
	OP#
	#
	FOOTAGE
	A
	BA
	B1
	B2
	C
	LEAKS
	ACTIVE
	REPAIRED
	OVERLAY
	DATABASE
	OVERLAY
	DATABASE
	OVERLAY
	DATABASE
	(ACTIVE CORROSION REVIEW FORM ATTACHED)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	           SEV - is the number of pipe condition reports with deep pitting (includes red dots from the corrosion overlay map)
	

	           MOD - is the number of pipe condition reports with shallow pitting (includes orange dots from the corrosion overlay map)
	

	          GOOD - is the number of pipe condition reports with no pitting (includes green dots from the corrosion overlay map)
	


	ID #
	Address
	Footage


Based on 1 block = 400’
**Replace active corrosion areas at least 100’ on either side

	Criteria
	YES
	MAYBE
	NO

	B-leakage only (per block)
	3+
	2
	1-

	Past Class A Leakage (per block)
	3+

(in the last 3 years)
	2

(in the last 3 years)
	1-

	C-leakage only (per block)
	
	
	Any amount

	Severe Corrosion Reports
	2 reports

+ 2 active leaks
	3 reports
	<3 reports

	Moderate Corrosion Reports
	
	2 reports

frequent pitting

+1 active B-1 leak
	isolated pitting

+ C leak

	Past Leakage
	2+ active B leaks

+ 3 repaired B leaks

(in the last three years)
	3+ repaired B leaks

(in the last three years)

or

1 active B leak and

2+ repaired B leaks
	< 2 leaks

	Comments
	
	
	


�THREAT�
�CONSEQUENCE�
RELATIVE WEIGHTING�
�
Active Leak�
B1�
HOS�
0.37587�
�
�
�
NO HOS�
0.06633�
�
�
B2�
HOS�
0.06561�
�
�
�
NO HOS�
0.01158�
�
�
C�
HOS�
0.01230�
�
�
�
NO HOS�
0.00217�
�
�
0�
HOS�
0.00182�
�
�
�
NO HOS�
0.00032�
�
Historic Leak�
A,BA�
HOS�
0.16057�
�
�
�
NO HOS�
0.02834�
�
�
B1�
HOS�
0.07704�
�
�
�
NO HOS�
0.01360�
�
�
B2�
HOS�
0.03330�
�
�
�
NO HOS�
0.00588�
�
�
C�
HOS�
0.01101�
�
�
�
NO HOS�
0.00194�
�
EPCR Condition�
Deep/Frequent�
HOS�
0.10165�
�
�
�
NO HOS�
0.01794�
�
�
Deep/Isolated�
HOS�
0.00651�
�
�
�
NO HOS�
0.00115�
�
�
Shallow/Frequent�
HOS�
0.00348�
�
�
�
NO HOS�
0.00061�
�
�
Shallow/Isolated�
HOS�
0.00045�
�
�
�
NO HOS�
0.00008�
�
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