Exhibit RH-3(2)
Documents Produced with
Data Request Responses

Contains 3 documents (LIUNA 1.3a, 1.3b, and 1.3c)

South Dakota PUC Docket No. GE25-001
Direct Testimony of Randall Harris on behalf of LIUNA



Attachment LIUNA 1.3a
NorthWestern Gas Distribution Construction Standards



Attachment LIUNA 1.3a
Page 1 of 494

NorthWestern

Energy

Delivering a Bright Fi

GAS DISTRIBUTION
CONSTRUCTION STANDARDS

2026



Attachment LIUNA 1.3a
Page 2 of 494

NorthWestern Energy
Table of Contents Original Date Standard Number
06/01/2006 TOC
Supersedes REV # Revision Date Prepared / Approved By
Standard: 50 17 01/01/2026 AJ / Committee
NWE REVISION # OF
STANDARD | SUBJECT DATE PAGES
TABLE OF CONTENTS 01/01/2026 3
50 GENERAL INFORMATION
50-A General Information 04/01/2022 2
50-B Definitions 04/01/2022 3
51 PRE-CONSTRUCTION
51-D Transportation, Handling, and Storage 04/01/2022 3
51-F Inspection of Materials 01/01/2026 4
52 PLASTIC
52-A General 08/01/2022 1
52-B Materials/Fittings 01/01/2026 14
52-C Pipe Capacity Tables 04/01/2015 17
52-F Main Installation 06/01/2024 4
52-G Service Installation 01/01/2026 12
52-H Layout Planning 04/01/2016 5
52-1 Service Tee Tapping 04/01/2022 1
52-J Squeeze-Off Procedures 06/01/2009 2
52-K Bending Procedures 01/01/2026 2
52-L Contact Wire and Tracer Wire 06/06/2013 3
52-M Abandonment, Retirement, & Temporary Disconnection 04/01/2007 2
52-N Reinstating Plastic Service 01/01/2026 1
52-P Joining Methods: General 06/01/2024 2
52-PA Butt Fusion 04/01/2022 16
52-PC Socket Fusion 04/01/2022 7
52-PE Saddle Fusion 04/01/2022 10
52-PJ Electrofusion Coupling 04/01/2022 13
52-PK Electrofusion Saddle 04/01/2022 12
52-PO Metfit Fittings 2" CTS to 1” IPS 08/01/2022 2
52-PP Metfit Fittings 2" IPS 08/01/2022 4
52-PR Permasert XL 04/01/2020 2
52-PT Permalock Tapping Tee 08/01/2020 5
52-RA Fusion Qualification: General 09/30/2009 2
52-RB Socket Fusion Qualification 06/01/2009 2
52-RC Butt Fusion Qualification 06/01/2009 2
52-RD Saddle Fusion Qualification 06/01/2009 2
52-RE Electrofusion Coupling Qualification 04/01/2020 3
52-RF Electrofusion Saddle Qualification 04/01/2020 2
52-RG Mechanical Joining Qualification: General 09/30/2009 1
52-RH Mechanical Joining Qualification 06/01/2006 1
52-S Certification Requirements/Tests/Guidelines 09/30/2009 2
52-U Inspection of Plastic Joints 04/01/2007 1
52-W Repair of Plastic Pipe 04/01/2022 2

50 -1



Attachment LIUNA 1.3a

Page 3 of 494

NorthWestern Energy
Table of Contents Original Date Standard Number
06/01/2006 TOC
Supersedes REV # Revision Date Prepared / Approved By
Standard: 50 17 01/01/2026 AJ / Committee
NWE REVISION # OF
STANDARD | SUBJECT DATE PAGES
53 STEEL
53-A General 04/01/2007 1
53-B Materials/Fittings 04/01/2022 5
53-C Coatings 01/01/2026 13
53-D Main Installation 04/01/2017 3
53-E Service Installation 04/01/2017 4
53-J Installation of Anodes 04/01/2016 3
53-K Hot Tapping 01/01/2026 16
53-L Abandonment/Retirement for Steel 04/01/2020 4
53-M Reinstating Steel Service 01/01/2026 1
53-P Welding Procedures: General 01/01/2024 2
53-PA Cad Welding 04/01/2020 7
53-PB-1 Welding: Threadolet or Weldolet 06/01/2009 3
53-PB-2 Welding: Tee 05/12/2011 3
53-PC Butt Welding: X42 and Under, Less than 3/16" WT | 04/01/2015 2
53-PD Butt Welding: X42 and Under, 3/16" - 3/4" WT 04/01/2015 2
53-PE Butt Welding: X46 - X52, 3/16" - 3/4" WT 04/01/2015 2
53-R Repair Procedures for Steel Pipe 04/01/2024 6
53-U Steel to Plastic Transition 06/01/2024 1
53-V Visual Inspection Requirements 06/01/2006 2
53-W Mitered Joints and Custom Tube Turns 04/01/2017 2
54 REGULATOR STATION
54-A Farm Tap Installation — MT Only 01/01/2007 1
54-B Farm Tap & Reg Station Design (Under 22,000 scfh) 01/01/2026 7
54-C Regulator Station Design 01/01/2026 9
55 PIPELINE INSTALLATION
55-A General Installation, Depth, and Clearance 06/01/2024 4
55-B Open Excavation 01/01/2024 6
55-C Culverts/Ducts 04/01/2022 3
55-D Trenchless Technology 06/01/2024 14
55-F Plowing/Planting 04/01/2022 1
55-J Casing Installations 01/01/2024 8
55-K Bridge Attachments 04/01/2017 9
55-L Line Markers, Locate and Test Stations 01/01/2026 5
57 TESTING/PURGING
57-B Pressure Testing Lines 04/01/2022 7
57-C Soaping 01/01/2015 1
57-D Pigging 04/01/2022 1
57-E Purging 01/01/2026 6

50-2




Attachment LIUNA 1.3a

Page 4 of 494
NorthWestern Energy
Table of Contents Original Date Standard Number
06/01/2006 TOC

Supersedes REV # Revision Date Prepared / Approved By

Standard: 50 17 01/01/2026 AJ / Committee
NWE REVISION # OF
STANDARD | SUBJECT DATE PAGES
59 METERING & REGULATING
59-A General 04/01/2017 1
59-B Sizing and Selection 01/01/2026 14
59-C Meter Set Design 01/01/2024 20
59-D Meter Set Installation 04/01/2017 3
59-F Atmospheric Pressure Tables 04/01/2017 6
59-G MAOP Tables 01/01/2026 1
61 VALVES
61-A System Valve Criteria 01/01/2024 2
61-B Steel Valves 04/01/2020 2
61-C Plastic Valves 08/01/2022 1
61-D Steel Valve in Plastic Main (Hairpins) 05/25/2010 6
61-E Excess Flow Valves and Manual Service Line Valves 05/01/2025 11
63 MISCELLANEOUS
63-B River and Creek Crossings 04/01/2016 1
63-C Road Crossings 04/01/2016 1
63-D McElroy No. 28 Hydraulic Butt Fusion: General 04/01/2015 7
69 ENGINEERING
69-A Plastic Pipe Design 02/01/2019 3
69-B Steel Pipe Design 06/01/2009 2
69-C Flange and Accessory Design 04/01/2015 4
69-F Special Use Welding Procedures 04/01/2015 1
69-FA X60 MPC-WPS-500B 06/01/2006 3
69-FB X52-X65 MPC-WPS-500C 06/01/2006 3
69-FC X65- TO X65 Only NWE-SD-X65-R1 06/01/2006 3
69-FD Fillet Welding: (Low Hydrogen) — MPC-WPS-29A 06/01/2006 3
69-L Hydrostatic Pressure Test 06/01/2006 10

50-3




Attachment LIUNA 1.3a
Page 5 of 494

NorthWestern Energy
50 General Original Date Standard Number
50-A General 06/01/2006 50-A
Supersedes Revision Revision Date Prepared / Approved By
51 8 04/01/2022 AJ / Committee
1.0 Scope

This field guide has been developed to provide guidelines and procedures for the construction of all
NorthWestern Energy (NWE) distribution systems, natural gas and propane. The intent of this guide
is to meet the safetyrequirements as set forth in the Department of Transportation’s 49 CFR Part
192.301, 192.303, and 192.305 and NorthWestern’s O&M manual.

2.0 General

2.1

22

2.3

2.4

2.5

2.6

All Gas distribution components shall be constructed in accordance with NorthWestern
Energy’s construction standards and other operation standards as they apply. Any
deviation from the standard(s) must be designed by an engineer.

All pipelines constructed shall be inspected to ensure that they are built to NorthWestern
Energy’s standard(s). Inspection and disposition of pipe and components shall be
completed in accordance with the Inspection Standards of this manual.

It is not intended that these standards cover unusual conditions. The need for special
instructions is infrequent, the requirements of unusual conditions vary widely, and
detailed specifications covering all conditions do not appear to be necessary or practical.
In the event that any exception is needed the proposed deviation from the standard shall
be handled as follows:

2.3.1 Be reviewed by a professional engineer who will stamp a sketch of the proposed
installation before installation.

(and/or)

2.3.2 Be approved by an Area/Division/District Construction or Operations Manager
before installation.

All work shall be done in accordance with the laws, ordinances and codes adopted by the
various political subdivisions in which NWE operates. Should any of the provisions of
these standards be at variance with the above, the more stringent shall be followed.

NWE's gas distribution system shall not have copper piping, tubing, or cast iron piping
installed from the acceptance date of this standard forward; therefore, this guide is not
intended to address copper piping or cast iron piping. Additionally, there should be no
new installations of threaded pipe below ground on the NorthWestern Energy distribution
system.

It is not intended that existing construction be brought into conformity with these
standards, but all reconstruction where feasible, and new construction shall be in
accordance with these specifications.
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3.0 Revisions

The construction guideline committee must approve all additions, deletions, revisions, or changes of

any kind to this manual before they become effective.

consists of the following members:

The construction guideline committee

Committee Member Location
Johnson Aimee Missoula
Baruth Melissa Huron
Barker Brent North Platte
Delonge Kelly Kearney
Hanson Robert Havre
Kuchtyn Duane Helena
Poppen Keith Brookings
Smith Eric Kalispell
Swanson Jason Mitchell
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50 General Information Original Date Standard Number
50-B Definitions 06/01/2006 50-B
Supersedes Revision Revision Date Prepared / Approved By
51 8 04/01/2022 AJ/Commitiee
Definitions

For the purpose of these standards the following definitions will apply for the terms as stated:
Abandoned - permanently removed from service.

American Petroleum Institute (APIl) — Organization that develops standards based on all aspects of
the petroleum and natural gas industry.

American Society for Testing Materials (ASTM) — Organization that specifies testing materials and
is an open forum that develops standards for high quality, market-relevant standards.

Anode — For the purpose of this standard an anode is defined as: a sacrificial material that is
connected to another metal object, such as an underground tank or pipe, to inhibit the object's
corrosion. The anode is decomposed while the object remains free of damage.

Base Pressure Index (BPI) — Corrects for pressure only.
Base Volume Index (BVI) — Corrects for pressure and temperature.

British Thermal Unit (BTU) - A Btu is defined as the amount of heat required to raise the
temperature of one pound water from 63 to 64 degrees Fahrenheit. There is approximately 1000
BTU’s in 1 Scfh of Natural Gas.

Cadweld (Thermit) — A joining process that uses thermit to join materials in a localized area.

Code of Federal Regulations (CFR) — Code which governs utilities that store, transport, and
distribute gas.

Customer Meter — the meter that measures the transfer of gas from an operator to a consumer.

Customer Shut off Valve — Lockwing or a key valve. It located at the end of the riser and is the
main shut off for the gas supply to a customer’s meter.

Department of Transportation (DOT) — States governing body on transportation. Each state has
varied differences so specific states codes and regulations should be consulted for more specific
details.

Distribution line - a gas pipeline (other than a gathering or transmission line), which operated at less
than 20%, SMYS as defined by NorthWestern Energy standards steel pipelines and meets the
pressure requirements as defined by NorthWestern Energy standard for plastic pipelines.

Diversity factor — A varied factor that is determined by experience that is a percentage of the
expected units that can be on at one time and is used in determining meter sizing.

Excess Flow Valve (EFV) — A residential customer optional device on systems over 10 psig that
protects the customer from a problem with the service line; specifically if the line is hit. NOTE: Most
EFV’s will not work unless the line is severed or there is enough differential to cause the device to
close.

Exposed pipeline - Any pipeline where any part of the pipeline is exposed to air.
Gas — Natural gas, propane gas, flammable gas, or gas which is toxic or corrosive.

High-pressure distribution system - a distribution system in which the gas pressure in the main is
higher than the pressure provided to the customer.
50-B - 1
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Low-pressure distribution system - a distribution system in which the gas pressure in the main is
substantially the same as the pressure provided to the customer and less than 1 psig.

Main - a distribution line that serves as a common source of supply for more than one service line.

Maximum actual operating pressure - the maximum pressure that occurs during normal operations
over a period of 1 year.

Maximum allowable operating pressure (MAOP) - the maximum pressure at which a pipeline or
segment of a pipeline may be operated under this part.

Municipality - a city, county, or any other political subdivision of a State.
Operator - a person who engages in the transportation of gas.

Person - any individual, firm, joint venture, partnership, corporation, association, state, municipality,
cooperative association, or joint stock association, and including any trustee, receiver, assignee, or
personal representative thereof.

Pigging — The act of inserting a poly pig and using compressed air to push the pig through the line.
Pipe - any pipe or tubing used in the transportation of gas, including pipe-type holder.

Pipeline - All parts of those physical facilities through which gas moves in transportation, including
pipe, valves, and other appurtenance attached to pipe, compressor units, metering stations, regulator
stations, delivery stations, holders, and fabricated assemblies.

Pipeline Facility — new and existing pipeline, rights-of-way, and any equipment, facility, or building
used in the transportation of gas or in the treatment of gas during the course of transmportation.

Purging — The act of using air, natural, or inert gas at sufficient pressure or pigging a line to remove
gas or air from the line.

Secretary - the Secretary of Transportation or any person to whom he has delegated authority in the
matter concerned.

Service line - a distribution line that transports gas from a common source of supply to:
1. Anindividual customer
Or
2. Two adjacent or adjoining residential or small commercial customers
Or

3. Multiple residential or small commercial customers served through a meter header or
manifold.

A service line ends at the outlet of the customer meter or at the connection to a customer’s
piping, whichever is further downstream, or at the connection to customer piping if there is no
meter.

Service regulator — the device on a service line that controls the pressure of gas delivered from
higher pressure to the pressure provided to the customer. A service regulator may serve one
customer or multiple customers through a meter header or manifold.
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Separately Protected — a main or service that is electrically isolated from the main corrosion system
or is protected separately by other methods. l.e. A steel section of main protected by anodes in a
plastic system.

SMYS - Specified minimum yield strength is:

1. For steel pipe manufactured in accordance with a listed specification, the yield strength
specified as a minimum in that specification

Or

2. For steel pipe manufactured in accordance with an unknown or unlisted specification, the
yield strength determined in accordance with 192.107(b) of the DOT code.

Standard Dimension Ratio (SDR) — The ratio of the average specified outside diameter to the
minimum specified wall thickness.

State - the state of Montana, Nebraska or South Dakota depending upon respective location.

Transmission line - a pipeline, other than a gathering line, that:

1. Transports gas from a gathering line, storage facility, or another transmission line to a
distribution center, storage facility, or large volume customer that is not downstream from
a distribution center;

2. Operates at a hoop stress of 20 percent or more of SMYS; or
3. Transports gas within a storage field.

Transportation of Gas - the gathering, transmission, or distribution of gas by pipeline or the storage
of gas, in or affecting interstate or foreign commerce.

Units — Units used in this standard are US customary units (i.e. ft, in, Ibs, etc.). Stated here are
some of the unit’s abbreviations utilized in this standard.

- Hundreds of cubic feet — ccf

- Thousands of cubic feet — mcf

- Standard cubic foot — scf

- British thermal unit — BTU

- Therm -100,000 BTU

- International Piping Standard — IPS

- Copper Tubing Standard — CTS

- Corrugated Stainless Steel Tubing — CSST

Weak Link — a device used when pulling polyethylene pipe, typically through methods such as
horizontal directional drillin, to ensure tha t damage will not ocdcur to the pipeline by exceeding the
maximum tensile stresses allowed.
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NorthWestern Energy
51  Pre-Construction Original Date Standard Number
51-D Transportation, Handling, and Storage 06/01/2006 51-D
Supersedes REV # Revision Date Prepared / Approved By
52-W, O&M 4020 4 04/01/2022 AJ / Committee
1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
procedures and policies concerning the transportation, handling, and storage of pipe and pipe
components.

This standard is intended to comply with the requirements as set by the DOT 49 CFR part 192.69.

2.0 Transportation

2.1

Pipe should be properly secured to the truck or trailer during transportation and should be
properly supported to avoid any potential damage during transport.

3.0 Receiving Inspection

4.0

3.1

Visually inspect an incoming shipment to verify that the paperwork accurately describes
the load. Products are identified by markings on each individual product. These markings
should be checked. The number of packages and their descriptions should be checked.

3.2 Any damage, missing packages, etc., should be noted at that time and reported to the
Manufacturer immediately.

Unloading

4.1 Make sure the truck is parked on level ground. If not, have the driver move the truck to a

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

level area. Engage hand brakes and chock wheels.

People not involved in the unloading of the trailer and the truck driver should remain clear
of the unloading area.

The trucker’s chains and straps should be removed from the load only after checking that
the load has not shifted and will remain stable. Use caution straightening shifted loads.

Equipment must be appropriate for lifting and handling and have adequate rated capacity
to lift and move components from the truck to temporary storage. Safe handling and
operating procedures must be followed.

Chains should not be applied directly to the pipe unless special precautions are used to
prevent damage. Chains should be properly rated for the loads being lifted.

It is suggested that silo packs and other palletized packages be unloaded from the side of
the trailer with a forklift having a capacity rating sufficient to handle the load. The
equipment should be inspected for condition prior to use.

Non-palletized pipe, fittings, and other components should be unloaded from above with
lifting equipment that will ensure pipe is not damaged, such as wide web slings, padded
tongs, and/or pipe hooks, etc.

Plastic pipe should be handled by hand or with appropriate power equipment.  Forklift
forks should only be used with pallets and should not come in contact with plastic material.

DO NOT USE backhoes, end loaders, or other material handling equipment to push or pull
the trailer. This is dangerous to unloading personnel and may damage the pipe.

DO NOT ROLL OR DROP REELS OR COILS OFF TRUCKS. This is dangerous to
unloading personnel and may damage the pipe or nearby equipment. Pipe must not be
rolled or pushed off the truck. Pipe, fittings, and other components must not be pushed or
dumped off the truck.
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5.0 Handling
5.1 Pipe, valves, fittings, and other materials integral to the distribution pipeline should be

5.2

5.3

54

5.5

5.6

5.7

5.8

5.9

handled in a manner to prevent damage to coating, walls, and ends of the respective
materials.

Occasionally, it is necessary to drag the pipe to where it will be installed. When the pipe
must be dragged over rocky terrain or hard pavement, take precautions to protect the pipe
from abrasion. Sand bags and/or used tires maybe used to support the pipe and prevent
hard contact with sharp rocks or hard pavement.

Dragging pipe strings along the ground at speeds above a walking pace can damage the
pipe, especially in cold weather.

The pipe should be strung in such a manner so as to avoid excess or deficient quantities of
pipe for the line, and in such a manner as to cause the least interference with the normal
use of the property(ies).

Gaps should be left at intervals in the pipe as strung to permit the regular use of the land,
roadways, streets, alleys, driveways, and the passage of farm stock and/or property
owners’ equipment across the right-of-way.

Storage and stringing of materials on or near right-of-way may be subject to approval by
local authorities.

Pipe ends should remain closed to prevent foreign materials or objects from entering. Pipe
ends should remain closed until being joined to another pipe, valve, or fitting. The open
end(s) of pipe should be securely closed at the close of each workday.

Plastic
5.8.1 Continuous pipe should have an appropriate reel to support the coil.

5.8.2 The pipe must be adequately secured to the reel to prevent the pipe from dragging
or uncoiling during transport.

5.8.3 In the instances where the pipe must be uncoiled (unrolled) by hand, care should
be taken to avoid damage from stones or other debris that may be in the path of the
pipe coil.

5.8.4 A mechanical pipe-straightening device may be used to aid stringing of plastic pipe.

5.8.5 Coiled plastic pipe can cause serious injury as it uncoils. Great care must be taken
to stay clear of the coil when binding straps are cut. The memory of the coil may
be taken out of the plastic through the use of a mechanical pipe straightening
device, which will greatly reduce this hazard. All proper Personal Protective
Equipment (PPE) pertaining to the task, should be worn by all NorthWestern
Energy employees.

Steel

5.9.1 Enamel, primer, and other coating materials should be handled in such a manner
as to prevent damage to coating materials.

5.9.2 Pipe should be placed on skids so that pipe is raised above the ground a sufficient
height to accommodate welding, cleaning, and coating machines. Pipe should be
laid to allow for “slack” when lowering.
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6.0 Storage
6.1 Valves, fittings, and other materials should be stored in a manner to preserve their initial

7.0

6.2

6.3

6.4

6.5

condition, prevent material misplacement or loss, and to provide easy access for inventory
purposes.

The storage area should provide protection against physical damage to components, be of
sufficient size to accommodate piping components, to allow room for handling equipment
to get around, and have relatively smooth, level surface free of stones, debris, or other
material that could damage pipe or components, or interfere with handling.

Where necessary to store in stacks, pipe should be stacked not to exceed three rows high
and blocked in a manner that will prevent damage to the pipe and/or coating by shifting of
the pile, or by vehicular, equipment, or pedestrian traffic through the right-of-way.

Pipe ends should be properly closed at storage facilities, as well as on construction sites,
to prevent small animals and foreign material from entering the pipe. The ends should
remain closed until work is to be conducted on the pipe. Pipe ends should be reclosed at
the conclusion of each workday.

Plastic
6.5.1 All plastic pipe coils should be stored on pallets.
6.5.2 Sticks of plastic pipe should be stored off the ground and be properly supported.

6.5.3 MDPE 2406/2708 (yellow) plastic pipe exposure to direct sunlight shall be limited to
3 years. The date of manufacture, date of pressure test (if applicable), date of
inside storage, and date out of storage will be tracked on form 3776.

6.5.4 HDPE 3408/3608/4710 (black) plastic pipe exposure to direct sunlight shall be
limited to 10 years. The date of manufacture, date of pressure test (if applicable),
date of inside storage, and date out of storage will be tracked on form 3776.

Cold Weather Handling

7.1

7.2

7.3

7.4

Temperatures near or below freezing will affect polyethylene (PE) pipe by increasing
stiffness, vulnerability to impact damage and sensitivity to suddenly applied stress
especially when cutting. PE pipe will be more difficult to uncoil or field bend in cold
weather.

Significant impact or shock loads against a PE pipe that is at freezing or lower
temperatures can fracture the pipe.

7.2.1 Do not drop pipe. Do not allow pipe to fall off the truck or into the trench.
7.2.2 Do not strike the pipe with handling equipment, tools or other objects.

7.2.3 Do not drag pipe lengths at speeds where bouncing against the surface may cause
impact damage.

Pipe should be firmly supported on both sides when cutting with a handsaw. Low
temperature can cause the pipe to fracture at the cut if bending stress is applied.

Ice, snow, and rain are not harmful to the material, but may make storage areas more
troublesome for handling equipment and personnel. Unsure footing and traction require
greater care and caution to prevent damage or injury.
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NorthWestern Energy
51  Pre-Construction Original Date Standard Number
51-F Inspection of Materials 06/01/2006 51-F
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-W, O&M 4020 6 01/01/2026 AJ DP / Committee
1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
procedures and policies concerning the inspection of pipe and pipe components.

The intent of this guide is to meet the requirements as set forth in the Department of Transportation’s
49 CFR Part 192.307.

2.0 General

2.1

2.2
2.3

Inspection shall be done to any distribution main or service line prior to commissioning the
line.

Inspection shall be done to the company’s applicable federal, state, and local requirements.

Inspector has the right to order repair, removal, and/or replacement of any component that,
in the inspector’s judgement, does not meet the requirements stated in these standards.

3.0 Inspection of Materials

3.1

Procedure

Each length of pipe and each component shall be visually inspected at the site of installation
to ensure that it is free from damage. Inspection of materials should include:

3.1.1 Material general condition shall be determined during layout.

. Is the component fit for the purpose?
3.1.2 Presence of material markings shall be determined during layout and during
installation.
. Are the markings present?
. Is the material specification correct?
. Is the pipe wall thickness or SDR correct?
3.1.3 Material wall condition shall be determined during layout, during installation, and prior
to backfill.
. Are any visible scratches, dents, gouges present in pipe wall or coating
(plastic or steel)?
. Is pitting or corrosion evident (steel)?
. Is the pipe distorted from a true cylindrical shape?

3.1.4 Material end condition shall be determined during layout and fit up of joints.
. Are any visible scratches, dents, gouges present?
. Can the material be prepared for joining if imperfections are present?

3.1.5 Each condition found during inspection shall be remedied by repair or removal of the
component. If damage is rectified, the repair work must be inspected as well.

51-F -1
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3.2 Types of Damage

The following types of damage can result from improper transportation, handling, and
storing. Proper care should be taken when working with pipe to avoid any of these
circumstances.

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9
3.2.10

3.2.11

Impact Damage (Dents) — Pipe may become dented if dropped, or struck against
sharp objects. When loading and unloading, use proper machinery to lower pipe to
its desired position.

Gouge and/or Scrape Damage — Pipe can be gouged and/or scraped during
handling, stringing, or dragging operations.

Dents, gouges, and scrapes shall be removed or repaired. They weaken steel pipe
in two ways:

. Changes in the roundness of the pipe create internal force at these locations
and increase the stress concentrations at the gouge or dent.

. Change the metallurgy of the pipe and cause a loss of important material
property toughness. The area of interest gets “work hardened” and becomes
hard and brittle; thus it will fracture at a lower force than the surrounding
ductile material.

Scratched Pipe — Typically a scratch is light on the surface, dragging a fingernail
across the location can sense scratches.

Kink Damage — Plastic pipe may become kinked if proper bending procedures are
not followed. Please refer to the bending guidelines found in this handbook.

Fitting Damage - Broken or damaged fittings cannot be repaired. They must be
removed and replaced.

Squeeze-Off Damage - Pipe damaged during an improper emergency squeeze-off
cannot be repaired. Squeeze-off damaged pipe must be removed and replaced.

Coating Damage — Coating can be chipped, if pipe is dropped or struck against sharp
objects.

Coating Holiday - A defect such as an area of insufficient coating film thickness.

Weld Damage — Each weld that does not meet the acceptance requirements shall
be removed or repaired.

Arc Burns — Arc strikes/burns are strictly prohibited. Arc burns rapidly heat and cool
the material causing a chance in the metallurgy and create a hardened brittle area
that will fracture at a lower force than the rest of the material surrounding the arc
strike.
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NorthWestern Energy
51  Pre-Construction Original Date Standard Number
51-F Inspection of Materials 06/01/2006 51-F
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-W, O&M 4020 6 01/01/2026 AJ DP / Committee
3.3 Plastic

Inspection of plastic pipe should be done whenever it is handled and prior to its installation.
The following is guidance on when to repair and/or replace plastic pipe.

3.3.1 All defects, gouges, or kinks found in plastic pipe resulting in a loss of 10% or more
of the wall thickness require immediate removal of the section of pipe affected, and
shall not be put into service initially. Please refer to Table for pipe wall thickness

increments.
Plastic Pipe Dimensions
Minimum Wall | 10% of Wall
Pipe Size SDR Pipe OD Thickness Thickness
¥2" CTS 7.0 0.625” 0.090” 0.01”
72" IPS 9.3 0.840” 0.090” 0.01”
%" IPS 11.0 1.050” 0.095” 0.01”
1" IPS 11.0 1.315” 0.120” 0.01”
1% IPS 11.0 1.660” 0.151” 0.02”
1" IPS 10.0 1.660” 0.166” 0.02”
13" IPS 11.0 1.900” 0.173” 0.02”
2" IPS 11.0 2.375" 0.216" 0.02"
3" IPS 11.5 3.500" 0.304" 0.03"
3" IPS 11.0 3.500” 0.318” 0.03”
4" |IPS 11.5 4.500" 0.391" 0.04"
4" IPS 11.0 4.500” 0.409” 0.04”
6" IPS 11.5 6.625" 0.576" 0.06"
6” IPS 11.0 6.625” 0.602” 0.06”
8" IPS 11.5 8.625" 0.750" 0.08"
8” IPS 11.0 8.625” 0.784” 0.08”
12" IPS 11.0 12.750” 1.159” 0.12”
12" IPS 9.0 12.750” 1417 0.14”
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NorthWestern Energy
51  Pre-Construction Original Date Standard Number
51-F Inspection of Materials 06/01/2006 51-F
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-W, O&M 4020 6 01/01/2026 AJ DP / Committee
3.4 Steel

Inspection of steel pipe should be done whenever it is handled and prior to its installation.
The following is guidance on when to repair and/or replace steel pipe and coating.

3.4.1

3.4.2

Coating

3.4.1.1 When installing large diameter steel main (8” and larger), a coating inspection
with the use of holiday detection equipment (jeeping) is encouraged on large
capital installations.

3.4.1.2 When installing steel main with an MAOP exceeding 60psig, a coating
inspection with the use of holiday detection equipment (jeeping) is strongly
encouraged.

3.4.1.3 When using holiday detection equipment (jeeping), refer to NACE SPO490-
2007 Holiday Detection of Fusion-Bonded Epoxy External Pipeline Coatings
of 10 to 30 mil for techniques in the operation of the equipment and
recommended voltages for various coating thicknesses. A copy can be found
on the Gas Distribution SharePoint.

3.4.1.4 All visible defects, gouges, or holidays found in steel pipe coating shall be
repaired.

3.4.1.5If a pipe has coating damage, the pipe should be checked for scratches prior
to rewrapping. Dragging a fingernail across the location can sense scratches.
Pipe

3.4.2.1 When a dent or gouge is found, the pipe shall be examined for roundness of
the pipe. If the pipe is not a true cylinder, then it shall be removed, and a new
piece inserted.

3.4.2.2 For gouges, dents, scrapes, and scratches that have kept the roundness of
the pipe:

e Typically a scratch is light on the surface, filing should be attempted prior
to repair or removal.

e Filing or grinding is not allowed if it requires the removal of more than 8%
of wall thickness. Repair or removal will be required in that situation.

¢ Any defect and/or damage that impairs the serviceability of the pipe by
more than 50% of the wall thickness shall be repaired or removed.

/
FROST < > FROST

Slele View ef Pipeling
Serape wound

— =

™ Shear Plane
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NorthWestern Energy
52  Plastic Original Date Standard Number
52-A General 06/01/2006 52-A
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-A 5 08/01/2022 AJ / Committee
1.0 Scope

The purpose of this standard is to describe NorthWestern Energy’s (NWE) general policies
concerning plastic materials and fittings found on its natural gas distribution system.

2.0 General

2.1

2.2

23

NorthWestern Energy gas distribution systems primarily consists of MDPE 2406/2708
(yellow). HDPE 3408/3608/4710 (black) is installed in some areas. Consult maps and or
local management/supervision for details and guidance.

Please be aware that plastic pipe industry designations have changed. The print line
identification on polyethylene pipe has been changed to reflect both the new and old
designations. New print line markings will be as follows:

2.2.1.1 Previous Designation - PE 2406

2.2.1.2 Previous Designation - PE 2406/2708
2.2.1.3 Current Designation — PE2708

2.2.1.4 Previous Designation - PE 3408

2.2.1.5 Previous Designation - PE 3408/3608/4710
2.2.1.6 Current Designation — PE4710

Plastic pipe sizes found on NorthWestern Energy’s gas distribution system range from:

231 " CTS, 2" IPS, %" IPS, 17 IPS, 1 Y4” IPS, 27 IPS, 3” IPS, 4” IPS, 6” IPS, 8” IPS,
127 IPS.

23.2 1 Y IPS is existing on NorthWestern Energy’s system and can be installed for
maintenance purposes, but not new construction.

2.3.3 3" IPS is existing on NorthWestern Energy’s system and can be installed for
maintenance purposes, but not new construction.

2.3.4 " CTS is being phased out as of 2017.

3.0 Plastic Pipe and Fittings

3.1

3.2

3.3
3.4
3.5
3.6
3.7
3.8
3.9

Polyethylene pipe and fittings must be in compliance with ASTM D2513 - Standard
Specification for Polyethylene Gas Pressure Pipe, Tubing, and Fittings.

Polyethylene pipe and fittings must be in compliance with ASTM F2897 - Standard
Specification for Tracking and Traceability.

Socket fusion fittings must be in compliance with ASTM D2683.

Electrofusion fittings must be in compliance with ASTM F1055.

Butt fusion fittings must be in compliance with ASTM D3261.

Transition fittings must be in compliance with ASTM F1973

Factory Assembled Anodeless Risers must be in compliance with ASTM F1973.
Mechanical fittings must be in compliance with ASTM F1924.

Mechanical couplings must be ASTM D2513 Category 1.

3.10 All electrically isolated, metal alloy fittings in plastic pipelines must be designed to prevent

leakage caused by localized corrosion pitting (192.455(f)).
52-A -1
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NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
Materials/Fittings Size Material Code
Pipe (Polyethylene 2406)
1/2" CTS 7504420
1/2" IPS 7504421
3/4" IPS 10002540
1" IPS 7504422
1-1/4” IPS 7504423
2" IPS 7504424
*3" IPS 7504425
4" IPS 7504426
6" IPS 7504427
8" IPS 7504428
Coupling (Socket Fusion)
1/2" CTS 7790920
1/2" IPS 7790921
3/4" IPS 10002351
; 1" IPS 7790922
1-1/4" IPS 7790923
2" IPS 7790924
Coupling — (Electrofusion)
1" IPS 7790861
1-1/4" IPS 7790862
2" IPS 7790863
° *3" IPS 7790864
4" IPS 7790865
@ 6" IPS 7790866
8" IPS 7790867
Cap (Butt Fusion)
2" IPS 7790234
*3" IPS 7790235
4" IPS 7790236
6" IPS 7790237
8" IPS 7790238
Cap (Socket Fusion)
1/2" CTS 7790220
1/2" IPS 7790221
3/4" IPS 10002298
1" IPS 7790222
@ 1-1/4" IPS 7790223
2" IPS 7790224

*3” pipe may not be a suitable choice due to economics and availability.
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee

Materials/Fittings

Size

Material Code

Elbow (Butt Fusion) - 45 Degree

4" IPS 7791486
% 6" IPS 7791487
8" IPS 7791488
Elbow (Butt Fusion) - 90 Degree
2" IPS 10000502
*3" IPS 7791573
4" IPS 7791586
F 6" IPS 7791587
8" IPS 7791588
Elbow (Socket Fusion) - 90 Degree
1/2" CTS 7791520
1/2" IPS 7791521
1" IPS 7791522
2" IPS 7791524
Reducer (Butt Fusion)
2"IPS x 1" IPS 10006961
*3" IPS x 2" IPS 7794665
4" 1PS x 2" IPS 7794685
4" IPS x *3" IPS 7794691
@ 6" IPS x 4" IPS 7794693
8" IPS x 6" IPS 7794697
Reducer (Socket Fusion)
1/2" IPS x 1/2" CTS 7794768
1" IPS x 1/2" IPS 7794775
1-1/4" IPS x 1" IPS 7794777
E 2" IPS x 1" IPS 7794800
2" IPS x 1-1/4” IPS 7794801

*3” pipe may not be a suitable choice due to economics and availability.
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NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 01/01/2026 AJ / Committee
Materials/Fittings Size Material Code
Service Tee (Tapping Tee) - Socket Fused Outlet
2"IPS x 1/2" CTS 10002641
2" IPS x 1/2" IPS 7795942
2" IPS x 3/4" IPS 10002642
2"IPS x 1" IPS 7795943
*3"IPS x 1/2" CTS 10002643
*3"IPS x 1/2" IPS 7795945
*3" IPS x 3/4" IPS 10002644
*3"IPS x 1" IPS 7795946
4" IPS x 1/2" CTS 7795949
4" IPS x 1/2" IPS 7795947
4" IPS x 3/4" IPS 10002645
4"IPS x 1" IPS 7795948
6" IPS x 1/2" CTS 10002647
6" IPS x 1/2" IPS 7795950
’ | | 6" IPS x 3/4" IPS 10002648
i 6" IPS x 1" IPS 7795951
8" IPS x 1/2" IPS 7795962
8" IPS x 1" IPS 7795961
Service Tee (Tapping Tee)—(Electrofusion)
1% IPS x1/2" CTS 10017431
1% IPS x 1/2" IPS 10017432
1% IPS x 3/4" IPS 10017433
1% IPS x1”IPS 7795995
2"IPS x1/2" CTS 10007702
2" IPS x 1/2" IPS 10015527
2" IPS x 3/4" IPS 10007756
2"IPS x 1" IPS 7795996
*3"IPS x 1/2" CTS 10007703
*3"IPS x 1/2" IPS 10011844
*3" IPS x 3/4" IPS 10017434
*3"IPS x 1" IPS 10000844
4" IPS x 1/2" CTS 10007704
4" IPS x 1/2" IPS 10011801
4" IPS x 3/4" IPS 10007757
4" IPS x 1" IPS 10000845
6" IPS x 1/2" CTS 10017435
6" IPS x 1/2" IPS 10009073
. 6" IPS x 3/4" IPS 10017436
i S 6" IPS x 1" IPS 10000601
LN 8" IPS x 1/2" IPS 10017437
N 8" IPS x 1" IPS 10004213

*3” pipe may not be a suitable choice due to economics and availability.
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Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee

Materials/Fittings Size Material Code
Tee (Butt Fusion)
2" IPS 10000501
*3" IPS 7796029
4" IPS 7796030
g 6" IPS 7796031
8" IPS 7796032
Tee (Socket Fusion)
1/2" IPS 7795903
1/2" CTS 10002706
3/4" IPS 10002707
1" IPS 7795905
1-1/4" IPS 7795908
& 1"x 1" x1/2" IPS 7795986
2"x2"x2"IPS 7795910
Branch Saddle (Butt Fusion)
2"IPS x 2" IPS 7794928
*3" IPS x 2" IPS 7794929
4" IPS x 2" IPS 7794930
4" IPS x 3" IPS* 7794933
6" IPS x 2" IPS 7794931
6" IPS x 4" IPS 7794932
8" IPS x 2" IPS 7794938
8" IPS x 4" IPS 10015513
Electrofusion Branch Saddle (Butt Fusion Outlet)
2"IPS x 2" IPS 7794940
*3" IPS x 2" IPS 10015512
4" IPS x 2" IPS 7794944
4" IPS x 4" IPS 7794948
6" IPS x 2" IPS 10017413
6" IPS x 4” IPS 10017414
8" IPS x 2" IPS 10017415
- 8" IPS x 4” IPS** 10017416
I5‘ Must be used with 4” EF coupling 7790865
‘ﬁ,&l 1 8" IPS x 6” IPS** 10017417
\‘& Must be used with 6” EF coupling 7790866

*3” pipe may not be a suitable choice due to economics and availability.

** HDPE (black) Fitting that can be used on MDPE (yellow) system. Pin Type is 4.7 S — Solid Pin.
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
| Materials/Fittings Size Material Code
fhwm = (CIeCtrofusion)
2" IPS x 2" IPS 7796050
' 1 *3"IPS x 2" IPS 7796054
R— 4" IPS x 2" IPS 7796055
L_% 6" IPS x 2" IPS 7796056
b 8" IPS x 2" IPS 10007264

IAutoperf/Service Tees — With Transition Outlet (PE/)

3/4"x 3/4" Tee (1/2" CTS PE
Trans) 10002636

3/4"x 3/4" Tee (3/4" IPS PE Trans) 10002637

3/4"x 3/4" Tee (1/2" IPS PE Trans) 7796767

3/4"x 3/4" Tee (1" IPS PE Trans) 10005044

Transition Fitting — Steel to Plastic

1/2" CTS x 3/4" NOM 10002730

1/2" IPS x 3/4" NOM 7792119

1" IPS x 1" NOM 7792120

11/4" IPS x 1 1/4" NOM 7792121

2" |PS x 2" NOM 7792122

*3" IPS x 3" NOM 7792123

B 4" IPS x 4" NOM 7792124
6" IPS x 6" NOM 7792180

8" IPS x 8" NOM 7792182

NOTE: In Montana, all Steel Main to Plastic Main Transitions
(and Plastic Main to Steel Main Transitions) must have a test
station.

Please refer to 55-F (Line Markers, Locate Stations, and Test
Stations), and 53-J (Installation of Anodes).

*3” pipe may not be a suitable choice due to economics and availability.
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NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 A.l/ Committee
Materials/Fittings Size Material Code

METFIT - Mechanical Fitting — (Coupling)

172" CTS 10002364

172" IPS 10007888

374" IPS 10002365

\.‘A 1" CTS 10002366
1" IPS 10007889

1-1/4" IPS 10002367

2"IPS 10002368

METFIT - Mechanical Fitting — (Cap)

1/2" CTS 10002297

1/2" IPS 10007886

' 3/4" IPS 10006572
1" IPS 10007887

2" IPS 10004711

METFIT - Mechanical Fitting — (Reducer)

12" 1PS x 1/2" CTS 10007904

2 | 3/4" IPS x 1/2" CTS 10022402
> 1"1PS x 1/2" IPS 10007905
2"1PS x 1-1/4" IPS 10007906

METFIT - Mechanical Fitting — (EIbow)

v 2" IPS 10007890

METFIT - Mechanical Fitting — (Tee)

1/2" CTS 10002724
1/2" IPS 10007901
3/4" IPS 10002725
1" IPS 10007902
2" IPS 10007011

*3” pipe may not be a suitable choice due to economics and availability.

52-B-6



Attachment LIUNA 1.3a

Page 27 of 494
NorthWestern Energy
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Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 01/01/2026 A.l/ Committee
Materials/Fittings Size Material Code
Electrofusion Repair Sleeves
1% x5 10017593
2"x 5 10009681
5’ piece of pre- —
tested pipe with one 3"x5 10009682
loose EF coupling 4" x5 10009683
and one EF —
Coup“ng (dual 6" x5 10009684
fusion) fused to one 8" x5 10009685
side of the pipe.
10" x 5’ 10009686
12" x 5’ Call Engineering

Aldyl A Repair/Replacement Caps

Manufacturer’s
Central Plastics Number
10001385
Manufacturer’s
JM Eagle / US Poly Number
EFRK - 02
Polyethylene Valves (Butt Fusion)
2" IPS Full Port 10008626
*3" IPS Std Port 7904023
‘ 4" |PS Full Port 10008628
- 6" IPS Full Port 10008630
8" IPS Full Port 10008631

*3” pipe may not be a suitable choice due to economics and availability.
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NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 01/01/2026 AJ / Committee
Materials/Fittings Size Material Code
Excess Flow Valves (EFV)
5" CTS — METFIT
(360scth, 140ft) 10002765
2" IPS
(705scfh, 296ft) 7900280
%" IPS
(630scfh, 1,483ft) 10008231
= % IPS
(990scfh, 721ft) 10008151
1" IPS (residential)
== (777scth, 2,515ft) 7900282
= 1" IPS
(1200scfh, 869ft) 10008232
1" IPS (commercial)
(2,364scfh, 374ft) 10018152
1% IPS
(2,340scfh, 779ft) 10008298
2" IPS
(5,500scfh, 1,332ft) 10018153
2" IPS
(9,000scfh, 667ft) 10018153
¥2” CTS — No Dig Tool
(495scfh, 69ft) 10017655
¥2” IPS — No Dig Tool
(495scfh, 408ft) 10017582
1” IPS — No Dig Tool
(495scfh, 4340ft) 10017656

Materials/Fittings

Size

Material Code
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee

\Warning Tape
& ﬂaufﬂmﬁ .| 3"x1000'- 8 rolls/box 10007754
BISLAE gm0 v 000" — 4 rolls/box 10007755

=

Tracer/Locate Wire

#14 AWG 10006491
Copperhead — EHS Tracer
— 500 ft
10007758
(Extra High Strength) —
#12 AWG

Direct Bury Splice Kit (DBY)
Size N/A: DBY Includes —

-

. Scotchlok Electrical Spring
" Connector; and Gel-Filled | 2211230
ﬂ Insulator Tube

Tracer Wire Snap

{E 3/4" x 12" 10007882

1" x12" 10007881
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
Materials/Fittings Size Material Code
Line Marker

Line Marker (Triangle) 10009732

Anchor for Triangle

Markers and Stations 10009733
Line Marker (Direct Bury)
10006251
5’ Range, 83khz
Materials/Fittings Size Material Code

52-B-10



Attachment LIUNA 1.3a
Page 31 of 494

NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
Cathodic Protection
Cathodic.Test Station 10009695
(Triangle)
\‘
Cathodic Test Station
10010614
(Ground Level)
E 17lb Anode (MT) 6720310
171b Anode (SDNE) 10002291
5Ib Anode (SDNE) 10002290
1lb Anode (SDNE) 10002289
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee

White #2 Cathodic Cable

(preferred)

2570680

Black #2 Cathodic Cable

(alternate)

2520920
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NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
Materials/Fittings Size Material Code
Pipe (Polyethylene 3408/3608/4710)
1/2" CTS 10002548
3/4" IPS 10002549
1 %" IPS 10002550
2" IPS 10002551
*3" IPS 10002552
4" IPS 10002553
6" IPS 10002554
Reducer (Polyethylene 3408/3608/4710)
1" IPS x 1/2" CTS 10002356
1” IPS x %" IPS 10002357
%ﬁ 1% IPS x 1" IPS 10002358
*3” IPS x 2" IPS 10002359
4" IPS x 2" IPS 10002360
4” IPS x *3” IPS 10002361
Cap (Polyethylene 3408/3608/4710)
1/2" CTS 10002304
3/4" IPS 10002305
1" IPS 10002306
1-1/4" IPS 10002307
2" IPS 10002308
@ *3” IPS 10002309
4" IPS 10002310
Elbow 90 Degree (Polyethylene 3408/3608/4710)
1% IPS 10002405
2" IPS 10002406
*3" IPS 10002407
4" IPS 10002408
g" |[PS 10002400 [
ervice |ee (Polyethylene 3408/3608/4710)
1% IPS x 1" IPS 10002655
2"IPS x 1/2" CTS 10002656
2" IPS x 1/2" IPS 10002657
*3"IPS x 1" IPS 10002659
4" IPS x V2" IPS 10002660
4" IPS x 1" IPS 10002661

*3” pipe may not be a suitable choice due to economics and availability.

Materials/Fittings

Size

Material Code
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Gas Standards Subject: Plastic Original Date Standard Number
Plastic Materials/Fittings 06/01/2006 52-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-B 8 01/01/2026 AJ / Committee
High Volume Tapping Tee (Polyethylene 3408/3608/4710)
2"IPS x 2" IPS 10002674
*3" IPS x 2" IPS 10002675
4" IPS x 2" IPS 10002680
Tee ( Polyethylene 3408/3608/4710)
% IPS 10002711
1% IPS 10002712
%%% 2" IPS 10002713
*3” IPS 10002714
4" IPS 10002715
Transition ( Polyethylene 3408/3608/4710)
V2" x V2" CTS 10002733
Y x %" IPS 10002734
1”x 1" IPS 10002735
— 1% x1 %" IPS 10002736
N 2" x 2’ IPS 10002737
*3” x 3" IPS 10002738
4" x4 IPS 10002739
6” x 6” IPS 10002740
NOTE: In Montana, all Steel Main to Plastic Main Transitions
(and Plastic Main to Steel Main Transitions) must have a test
station.
Please refer to 55-F (Line Markers, Locate Stations, and Test
Stations), and 53-J (Installation of Anodes).

*3” pipe may not be a suitable choice due to economics and availability.
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1.0 Scope — Plastic Pipe Capacity Tables

The purpose of this standard is to illustrate in table form, general guidelines pertaining to plastic
PE2406 pipe and its capacity (scfh), relative to the size and length of the pipe in question. These
tables are intended as system design guidelines and may not accommodate all possibilities found on
NorthWestern Energy’s gas distribution system. The tables were generated from NorthWestern
Energy’s (formally Montana Power Company) Gas Distribution Construction Standards (Revision
1991), WinFlow-Gas Modeling Software, and GASCalc 4.0-Gas Calculation Software.

NOTE: Design for a 5 psig drop or less.

Table 1.0a — Service Line Capacity (scfh)

linlet Pressure = 25 (psig)

Outlet Pressure = 20 (psig)

Pipe Length (ft) [1/2" CTS|1/2" IPS |3/4" IPS| 1" IPS
100 616 1,804 | 4,152 | 6,851
150 488 1,429 | 3,314 | 5,426
200 414 1,211 2,824 | 4,599
250 364 1,065 | 2,495 | 4,045
300 328 959 2,254 | 3,643
350 300 878 2,069 | 3,334
400 278 813 1,921 3,087
450 260 760 1,799 | 2,885
500 244 715 1,697 | 2,715
550 231 677 1,609 | 2,571
600 220 644 1,533 | 2,445
650 210 615 1,467 | 2,335
700 201 589 1,407 | 2,238
750 193 566 1,354 | 2,151
800 186 546 1,307 | 2,072
850 180 527 1,263 | 2,001
900 174 510 1,224 1,937
950 169 494 1,188 1,877

1,000 164 480 1,154 1,823
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Table 1.0b — Service Line Capacity (scth)
linlet Pressure = 20 (psig)
Outlet Pressure = 15 (psig)
Pipe Length (ft) | 1/2" CTS |1/2" IPS | 3/4" IPS |1" IPS
100 533 1,561 3,808 | 5,929
150 422 1,237 | 3,040 | 4,696
200 358 1,048 | 2,590 | 3,980
250 315 922 2,288 | 3,501
300 284 830 2,067 | 3,152
350 260 760 1,898 | 2,885
400 240 704 1,762 | 2,672
450 225 657 1,650 | 2,497
500 211 619 1,556 | 2,350
550 200 586 1,476 | 2,225
600 190 557 1,406 | 2,116
650 182 532 1,345 | 2,021
700 174 510 1,291 | 1,937
750 167 490 1,242 | 1,861
800 161 472 1,198 | 1,794
850 156 456 1,159 1,732
900 151 441 1,122 | 1,676
950 146 428 1,089 | 1,625
1,000 142 415 1,059 | 1,578
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Table 1.0c — Service Line Capacity (scfh)
linlet Pressure = 10 (psig)
Outlet Pressure = 5 (psig)
Pipe Length (ft) |1/2" CTS|1/2" IPS| 3/4" IPS| 1" IPS
100 518 1,482 | 3,031 5,459
150 415 1,195 | 2,419 | 4,398
200 354 1,021 2,061 3,771
250 313 904 1,821 3,345
300 283 818 1,645 | 3,031
350 260 751 1,510 | 2,789
400 241 698 1,402 2,594
450 226 655 1,313 | 2,433
500 213 617 1,239 | 2,298
550 202 585 1,175 | 2,181
600 192 558 1,119 | 2,080
650 184 533 1,071 1,991
700 176 512 1,027 | 1,912
750 170 493 989 1,841
800 164 475 954 1,777
850 158 459 922 1,719
900 153 445 893 1,665
950 149 432 867 1,617
1,000 144 420 843 1,574
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Table 1.0d — Service Line Capacity (scfh)

linlet Pressure = 40 (psig)
Outlet Pressure = 35 (psig)

Pipe Length (ft) | 1/2" CTS|1/2" IPS|3/4" IPS| 1" IPS
100 844 2,475 5,070 9,264

150 674 1,975 4,047 7,394

200 574 1,683 3,449 6,301

250 507 1,487 3,046 5,566

300 458 1,343 2,753 5,029

350 421 1,233 2,627 4,616

400 391 1,145 2,346 4,286

450 366 1,072 2,197 4,014

500 345 1011 2,072 3,786

550 327 959 1,965 3,590

600 312 914 1,872 3,421

650 298 874 1,791 3,272

700 286 839 1,719 3,140

750 275 807 1,654 3,022

800 266 779 1,596 2,915

850 257 753 1,543 2,819

900 249 729 1,494 2,730

950 242 708 1,450 2,650

1,000 235 688 1,409 2,575
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Table 1.0e — Service Line Capacity (scfh)
linlet Pressure = 30 (psig)
Outlet Pressure = 25 (psig)
Pipe Length (ft) [1/2" CTS|1/2" IPS|3/4" IPS| 1" IPS
100 745 2,184 | 4,475 | 8,176
150 595 1,743 | 3,572 | 6,526
200 507 1,485 | 3,044 | 5,561
250 448 1,312 | 2,689 | 4,912
300 405 1,186 | 2,430 | 4,439
350 371 1,088 | 2,230 | 4,074
400 345 1,010 | 2,070 | 3,783
450 323 946 1,939 | 3,543
500 305 893 1,829 | 3,341
550 289 846 1,734 | 3,169
600 275 806 1,653 | 3,019
650 263 771 1,581 2,888
700 253 740 1,517 | 2,771
750 243 712 1,460 | 2,667
800 235 687 1,408 | 2,573
850 227 664 1,362 | 2,488
900 220 643 1,319 | 2410
950 213 624 1,280 | 2,338
1,000 207 607 1,244 | 2,273
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Table 1.0f — Service Line Capacity (scfh)

Use for North Platte low pressure system 10” w.c.

(NOTE: Use for Troubleshooting Purposes Only — Not for Design)

linlet Pressure = 10” w.c.

Outlet Pressure =7 w.c.

Pipe Length (ft) |%4” IPS |1 V4" IPS| 2" IPS
10 1,087 | 3,293 | 15,196
20 706 2,240 | 10,340
30 563 1,789 | 8,256
40 480 1,524 | 7,035
50 424 1,347 | 6,215
60 385 1,217 | 5,616
70 353 1,117 | 5,155
80 327 1,087 | 4,787
90 306 973 4,483
100 289 918 4,228
110 274 870 4,010
120 261 829 3,821
130 250 793 3,655
140 239 761 3,510
150 230 732 3,378
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Table 1.0g — Service Line Capacity (scth)

(NOTE: Use for Troubleshooting Purposes Only — Not for Design)

linlet Pressure = 25 (psig)
Outlet Pressure = 15 (psig)

Pipe Length (ft) |[1/2" CTS|1/2" IPS |3/4" IPS| 1" IPS
100 858 2,511 5,856 | 9,537

150 679 1,989 | 4,674 | 7,554

200 576 1,686 | 3,983 | 6,402

250 507 1,483 | 3,518 | 5,631

300 456 1,335 | 3,179 | 5,071

350 417 1,222 | 2,918 | 4,641

400 387 1,132 | 2,709 | 4,298

450 361 1,058 | 2,538 | 4,016

500 340 995 2,393 | 3,780

550 322 942 2,270 | 3,579

600 306 896 2,162 | 3,404

650 292 856 2,068 | 3,251

700 280 820 1,985 | 3,115

750 269 788 1,910 | 2,994

800 260 760 1,843 | 2,885

850 251 734 1,782 | 2,786

900 243 710 1,726 | 2,696

950 235 688 1,675 | 2,614

1,000 228 668 1,628 | 2,538
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Table 1.0h — Main Line Capacity (scfh)
linlet Pressure = 25 (psig)
Outlet Pressure = 20 (psig)
Pipe Length (ft) |2" IPS| 3" IPS | 4" IPS | 6" IPS | 8" IPS
100 34,202|100,524 199,300 |572,088| 1,148,464
150 27,089| 79,619 |157,854453,117| 909,630
200 22,959| 67,480 |133,787/384,035| 770,948
250 20,195| 59,355 [117,677|337,790| 678,112
300 18,185| 53,447 |105,965|304,171| 610,622
350 16,642| 48,914 | 96,977 |278,371| 558,828
400 15,412| 45,299 | 89,809 |257,797| 517,527
450 14,403| 42,332 | 83,929 |240,916| 483,638
500 13,556 | 39,844 | 78,995 |226,754| 455,208
550 12,833| 37,719 | 74,782 |214,662| 430,932
600 12,207 | 35,878 | 71,133 |204,186| 409,902
650 11,658| 34,265 | 67,933 |195,001| 391,464
700 11,172| 32,835 | 65,099 |186,867| 375,133
750 10,737| 31,558 | 62,567 |179,598| 360,543
800 10,346| 30,408 | 60,288 |173,056| 347,409
850 9,992 | 29,367 | 58,222 |167,127| 335,507
900 9,669 | 28,417 | 56,340 |161,724| 324,659
950 9,373 | 27,547 | 54,615 |156,773| 314,721
1,000 9,100 | 26,747 | 53,028 |152,217| 305,575
1,050 8,848 | 26,007 | 51,561 |148,006| 297,121
1,100 8,615 | 25,320 | 50,200 |144,099| 289,279
1,150 8,397 | 24,681 | 48,933 |140,463| 281,978
1,200 8,194 | 24,085 | 47,750 |137,067| 275,162
1,250 8,004 | 23,526 | 46,643 |133,887| 268,778
1,300 7,826 | 23,001 | 45,603 |130,902| 262,785
1,350 7,658 | 22,508 | 44,624 |128,092| 257,143
1,400 7,499 | 22,042 | 43,700 |125,441| 251,822
1,450 7,350 | 21,601 | 42,827 |122,935| 246,792
1,500 7,208 | 21,184 | 42,000 |120,562| 242,028
1,550 7,073 | 20,789 | 41,216 |118,310| 237,507
1,600 6,945 | 20,413 | 40,470 [116,170| 233,211
1,650 6,823 | 20,055 | 39,761 [114,133| 229,120
1,700 6,707 | 19,713 | 39,084 |112,190| 225,221
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Table 1.0h (continued) — Main Line Capacity (scfth)
linlet Pressure = 25 (psig)
Outlet Pressure = 20 (psig)
Pipe Length (ft) |2"IPS|3"IPS|4"IPS| 6"IPS | 8" IPS

1,800 6,490 | 19,076 | 37,820 | 108,563 | 217,939
1,900 6,292 | 18,492 | 36,663 | 105,240 | 211,268
2,000 6,109 | 17,955 |35,597 | 102,181 | 205,128
2,100 5,940 | 17,458 | 34,612 | 99,354 | 199,453
2,200 5,783 | 16,997 | 33,699 | 96,732 | 194,189
2,300 5,637 | 16,568 32,848 | 94,291 | 189,288
2,400 5,501 | 16,168 | 32,054 | 92,011 | 184,712
2,500 5,373 | 15,793 | 31,311 | 89,877 | 180,427
2,600 5,253 | 15,440| 30,612 | 87,873 | 176,404
2,700 5,141 115,109 ]29,955| 85,986 | 172,617
2,800 5,034 | 14,796 | 29,335 | 84,207 | 169,045
2,900 4,934 114,501 28,749 | 82,525 | 165,668
3,000 4,838 | 14,221 28,194 | 80,932 | 162,470
3,100 4,748 1 13,955|27,668 | 79,420 | 159,435
3,200 4,662 | 13,703 | 27,167 | 77,983 | 156,551
3,300 4,580 | 13,462 26,691 | 76,616 | 153,805
3,400 4,502 | 13,233 26,237 | 75,312 | 151,188
3,500 4,428 | 13,015| 25,803 | 74,067 | 148,689
3,600 4,357 112,805| 25,388 | 72,877 | 146,300
3,700 4,289 | 12,605|24,991 | 71,738 | 144,013
3,800 4,224 112,414 24,611 | 70,646 | 141,821
3,900 4,161 | 12,229 | 24,246 | 69,599 | 139,719
4,000 4,101 | 12,053 23,896 | 68,593 | 137,700
4,100 4,043 111,883 | 23,559 | 67,626 | 135,758
4,200 3,987 | 11,719 23,235 | 66,695 | 133,890
4,300 3,934 | 11,562 22,923 | 65,799 | 132,091
4,400 3,882 | 11,410] 22,622 | 64,935 | 130,356
4,500 3,832 | 11,263 22,331 | 64,101 | 128,683
4,600 3,784 | 11,122 22,051 | 63,296 | 127,067
4,700 3,738 110,985| 21,780 | 62,518 | 125,505
4,800 3,693 | 10,853 | 21,518 | 61,766 | 123,995
4,900 3,570 (10,338 | 20,179 | 56,607 | 114,441
5,000 3,530 | 10,223 19,954 | 55,974 | 113,163
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Table 1.0i — Main Line Capacity (scfh)
linlet Pressure = 20 (psig)
Outlet Pressure = 15 (psig)
Pipe Length (ft) |2"IPS |3"IPS | 4"IPS | 6"IPS | 8" IPS
100 29,600 86,999 | 172,484 | 495,114 | 993,938
150 23,444 168,906 | 136,614 | 392,150 | 887,239
200 19,870 /58,401 | 115,786 | 332,363 | 667,217
250 17,477 151,368 | 101,843 | 292,341 | 586,872
300 15,738 | 46,256 | 91,707 | 263,245 | 528,463
350 14,403 42,332 | 83,929 | 240,916 | 483,638
400 13,339 39,204 | 77,726 | 223,111 | 447,893
450 12,465 36,637 | 72,636 | 208,501 | 418,564
500 11,732 |34,483 | 68,366 | 196,244 | 393,959
550 11,107 32,644 | 64,720 | 185,779 | 372,950
600 10,565 |31,051 | 61,562 | 176,713 | 354,750
650 10,089 29,654 | 58,793 | 168,764 | 338,793
700 9,669 128,417 | 56,340 | 161,724 | 324,659
750 9,293 127,312 | 54,149 | 155,433 | 312,032
800 8,954 126,317 | 52,176 | 149,771 | 300,665
850 8,647 125,415 | 50,389 | 144,640 | 290,364
900 8,368 24,594 | 48,759 | 139,964 | 280,976
950 8,112 | 23,841 | 47,267 | 135,679 | 272,376
1,000 7,876 123,148 | 45,893 | 131,736 | 264,459
1,050 7,658 |22,508 | 44,624 | 128,092 | 257,143
1,100 7,456 121,913 | 43,446 | 124,711 | 250,356
1,150 7,268 |21,360| 42,349 | 121,564 | 244,038
1,200 7,092 120,844 | 41,326 | 118,625 238,139
1,250 6,927 120,361 | 40,367 | 115,873 | 232,614
1,300 6,773 19,906 | 39,467 | 113,289 | 227,427
1,350 6,628 119,479 | 38,620 | 110,857 | 222,545
1,400 6,490 | 19,076 | 37,820 | 108,563 | 217,939
1,450 6,361 |18,695| 37,065 | 106,394 | 213,586
1,500 6,238 | 18,334 | 36,349 | 104,340 | 209,463
1,550 6,121 | 17,992 | 35,670 | 102,392 | 205,550
1,600 6,011 | 17,666 | 35,025 | 100,539 | 201,832
1,650 5,905 [17,356 | 34,411 | 98,776 | 198,292
1,700 5,805 | 17,061 | 33,825 | 97,095 | 194,918
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Table 1.0i (continued ) — Main Line Capacity (scfh)
linlet Pressure = 20 (psig)
Outlet Pressure = 15 (psig)
Pipe Length (ft) |2"IPS| 3"IPS | 4"IPS | 6" IPS | 8" IPS

1,800 5,617 | 16,509 | 32,732 | 93,956 | 188,616
1,900 5,445 | 16,004 | 31,730 | 91,080 | 182,842
2,000 5,287 | 15,539 | 30,807 | 88,433 | 177,528
2,100 5,141 | 15,109 | 29,955 | 85,986 | 172,617
2,200 5,005 | 14,710 | 29,165 | 83,717 | 168,061
2,300 4,879 | 14,339 | 28,429 | 81,604 | 163,820
2,400 4,761 | 13,992 | 27,741 | 79,631 | 159,859
2,500 4,650 | 13,668 | 27,098 | 77,784 | 156,151
2,600 4,547 | 13,363 | 26,493 | 76,049 | 152,669
2,700 4,449 | 13,076 | 25,925 | 74,417 | 149,391
2,800 4,357 | 12,805 | 25,388 | 72,877 | 146,300
2,900 4,270 | 12,550 | 24,881 | 71,421 | 143,377
3,000 4,187 | 12,307 | 24,401 | 70,042 | 140,609
3,100 4,109 | 12,078 | 23,945 | 68,734 | 137,983
3,200 4,035 | 11,859 | 23,512 | 67,491 | 135,487
3,300 3,964 | 11,651 | 23,100 | 66,307 | 133,111
3,400 3,897 | 11,453 | 22,706 | 65,179 | 130,845
3,500 3,832 | 11,263 | 22,331 | 64,101 | 128,683
3,600 3,771 111,083 | 21,972 | 63,071 | 126,615
3,700 3,712 110,909 | 21,629 | 62,085 | 124,636
3,800 3,655 | 10,743 | 21,300 | 61,141 | 122,739
3,900 3,601 | 10,584 | 20,984 | 60,234 | 120,920
4,000 3,549 110,431 | 20,681 | 59,364 | 119,172
4,100 3,499 | 10,284 | 20,389 | 58,527 | 117,492
4,200 3,451 | 10,142 | 20,109 | 57,721 | 115,875
4,300 3,404 | 10,006 | 19,838 | 56,946 | 114,318
4,400 3,360 | 9,875 | 19,578 | 56,198 | 112,817
4,500 3,317 | 9,748 | 19,326 | 55,476 | 111,368
4,600 3,275 | 9,626 | 19,084 | 54,780 | 109,970
4,700 3,235 | 9,507 | 18,849 | 54,106 | 108,618
4,800 3,196 | 9,393 | 18,622 | 53,455 | 107,311
4,900 3,081 | 8,923 | 17,417 | 48,860 | 98,782
5,000 3,047 | 8,824 | 17,223 | 48,315 | 97,679
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Table 1.0j — Main Line Capacity (scfh)
||In|et Pressure = 40 (psig)
Outlet Pressure = 35 (psig)
Pipe Length (ft) |2"IPS| 3"IPS | 4"IPS | 6"IPS | 8" IPS

100 44,645|129,278|252,338|707,873|1,431,104
150 35,634 (103,185/201,407|565,000| 1,142,259
200 30,367 | 87,933 |171,636|481,485| 973,416
250 26,824 | 77,673 |151,610]425,305| 859,837
300 24,238| 70,185 136,994 384,305| 776,948
350 22,247 64,420 |125,742|352,739| 713,131
400 20,655 59,811 |116,745|327,499| 662,103
450 19,346 | 56,019 [109,344|306,739| 620,133
500 18,245| 52,832 [103,123|289,286| 584,849
550 17,303| 50,105 | 97,800 |274,355| 554,663
600 16,486 | 47,739 | 93,182 |261,399| 528,469
650 15,769 45,661 | 89,126 |250,020| 505,465
700 15,132| 43,818 | 85,528 |239,928| 485,061
750 14,562| 42,169 | 82,309 |230,899| 466,807
800 14,049 40,682 | 79,408 |222,760| 450,353
850 13,584 | 39,334 | 76,776 |215,377| 435,426
900 13,159 38,104 | 74,374 |208,639| 421,806
950 12,769 36,975 | 72,172 |202,461| 409,314
1,000 12,410| 35,936 | 70,142 |196,768| 397,806
1,050 12,078| 34,974 | 68,265 |191,502| 387,160
1,100 11,769 | 34,081 | 66,522 |186,613| 377,274
1,150 11,482 33,249 | 64,898 |182,057| 368,064
1,200 11,214| 32,471 | 63,381 |177,799| 359,457
1,250 10,962| 31,743 | 61,958 |173,809| 351,390
1,300 10,726| 31,058 | 60,622 |170,060| 343,810
1,350 10,502| 30,413 | 59,363 |166,529| 336,671
1,400 10,293| 29,804 | 58,175 |163,195| 329,932
1,450 10,093] 29,228 | 57,051 |160,042| 323,557
1,500 9,905 | 28,683 | 55,985 |157,054| 317,515
1,550 9,726 | 28,164 | 54,974 [154,217| 311,779
1,600 9,556 | 27,672 | 54,012 |151,518| 306,324
1,650 9,394 | 27,202 | 53,096 |148,948| 301,127
1,700 9,239 | 26,754 | 52,222 |146,496| 296,170
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Table 1.0j (continued ) — Main Line Capacity (scfh)
||In|et Pressure = 40 (psig)
Outlet Pressure = 35 (psig)
Pipe Length (ft) 2"IPS |3"IPS |4"IPS| 6" IPS | 8" IPS

1,800 8,950 25,918 50,588 141,914 (286,906
1,900 8,685 |25,150/49,090|137,711|278,410
2,000 8,441 |24,443|47,710|133,839|270,582
2,100 8,215 | 23,789 46,433 |130,257|263,340
2,200 8,005 |23,181|45,248|126,931|256,616
2,300 7,810 |22,615|44,143|123,832|250,352
2,400 7,627 22,087 |43,111[120,937 (244,497
2,500 7,456 |21,591142,143|118,223|239,010
2,600 7,295 |21,125|41,234|115,673|233,855
2,700 7,144 20,686 40,378 |113,271|228,999
2,800 7,001 [20,272|39,570|111,003|224,415
2,900 6,866 | 19,881 |38,805|108,858|220,079
3,000 6,737 | 19,509 |38,081|106,826 (215,969
3,100 6,616 | 19,157 |37,393|104,896|212,067
3,200 6,500 |18,822|36,738|103,060(208,357
3,300 6,390 [18,503|36,115|101,312|204,822
3,400 6,284 18,198 35,521 | 99,644 |201,451
3,500 6,184 | 17,907 | 34,953 | 98,051 {198,230
3,600 6,088 | 17,629 34,409 96,528 |195,149
3,700 5,996 |17,362|33,889| 95,068 |192,199
3,800 5,908 [17,107 /33,390 93,669 |189,370
3,900 5,823 |16,861|32,912| 92,326 |186,655
4,000 5,742 16,626 32,452 | 91,035 |184,046
4,100 5,663 | 16,399 32,009 | 89,794 |181,536
4,200 5,588 | 16,181 /31,583 | 88,599 |179,120
4,300 5,515 |15,970|31,173| 87,447 |176,792
4,400 5,445 | 15,768 30,777 | 86,337 |174,547
4,500 5,378 [15,572|30,395| 85,265 |172,379
4,600 5,312 [15,383/30,025| 84,229 |170,286
4,700 5,249 15,200 29,669 | 83,228 |168,262
4,800 5,188 | 15,023 |29,323 | 82,259 |166,303
4,900 5,129 |[14,852|28,989 | 81,322 |164,408
5,000 5,072 | 14,686 |28,665| 80,413 |162,571
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Table 1.0k — Main Line Capacity (scfh)
||In|et Pressure = 30 (psig)
Outlet Pressure = 25 (psig)
Pipe Length (ft) |2"IPS| 3"IPS | 4"IPS | 6"IPS | 8" IPS

100 39,402 (114,097 222,706 |624,748| 1,263,050
150 31,449 91,068 (177,756 498,652 1,008,123
200 26,801 | 77,607 |151,481]424,944| 859,108
250 23,674 | 68,552 |133,806|375,362| 758,867
300 21,391 61,943 /120,907 |339,176| 685,711
350 19,634 | 56,855 [110,976|311,317| 629,388
400 18,230| 52,787 [103,035|289,041| 584,353
450 17,074 | 49,441 | 96,504 |270,719| 547,311
500 16,102| 46,628 | 91,013 |255,316| 516,170
550 15,271 44,221 | 86,316 |242,138| 489,529
600 14,550| 42,133 | 82,239 |230,703| 466,411
650 13,917 40,299 | 78,660 |220,661| 446,109
700 13,355| 38,672 | 75,484 |211,753| 428,101
750 12,852| 37,217 | 72,644 |203,784| 411,990
800 12,399 35,905 | 70,083 |196,601| 397,468
850 11,988| 34,715 | 67,760 |190,085| 384,294
900 11,613] 33,629 | 65,641 |184,139| 372,273
950 11,270| 32,633 | 63,697 |178,686| 361,249
1,000 10,953| 31,716 | 61,906 |173,662| 351,092
1,050 10,660 30,867 | 60,249 |169,014| 341,695
1,100 10,387] 30,079 | 58,711 |164,699| 332,971
1,150 10,134 | 29,344 | 57,277 |160,678| 324,842
1,200 9,897 | 28,658 | 55,938 |156,921| 317,246
1,250 9,675 | 28,015 | 54,683 |153,399| 310,126
1,300 9,466 | 27,411 | 53,503 |150,090| 303,437
1,350 9,269 | 26,842 | 52,392 |146,973| 297,136
1,400 9,084 | 26,304 | 51,343 [144,031| 291,188
1,450 8,908 | 25,796 | 50,351 [141,249| 285,562
1,500 8,742 | 25,314 | 49,411 [138,611| 280,229
1,550 8,584 | 24,857 | 48,518 |136,107| 275,167
1,600 8,434 | 24,422 | 47,670 |133,725| 270,352
1,650 8,291 | 24,008 | 46,861 |131,457| 265,765
1,700 8,154 | 23,613 | 46,089 |129,293| 261,391

52-C-14




Attachment LIUNA 1.3a
Page 49 of 494

NorthWestern Energy

Gas Standards Subject: Plastic Original Date Standard Number

Plastic Pipe Capacity Tables 06/01/2006 52-C

Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-C 3 04/01/2015 AJ/Committee
Table 1.0k (continued) — Main Line Capacity (scfh)
||In|et Pressure = 30 (psig)
Outlet Pressure = 25 (psig)
Pipe Length (ft) |2"IPS 3" IPS|4"IPS| 6" IPS | 8" IPS

1,800 7,899 22,874 |44,648|125,249|253,215
1,900 7,665 |22,197 143,326 |121,540(245,716
2,000 7,450 |21,573|42,107(118,122|238,807
2,100 7,250 120,995/40,981 (114,961 (232,416
2,200 7,065 |20,459|39,934 112,026 (226,482
2,300 6,893 | 19,960 38,959 |109,291|220,953
2,400 6,732 [ 19,493 /38,048 |106,735|215,786
2,500 6,581 [19,055|37,194|104,340(210,943
2,600 6,439 | 18,644 |36,392|102,089|206,393
2,700 6,305 | 18,257 35,636 | 99,969 |202,107
2,800 6,179 [17,892|34,923| 97,968 |198,062
2,900 6,059 | 17,546 |34,248| 96,075 |194,235
3,000 5,946 |17,218|33,609| 94,281 {190,608
3,100 5,839 | 16,907 |33,002| 92,578 |187,164
3,200 5,737 [16,612|32,424| 90,958 |183,890
3,300 5,639 [16,330/31,874| 89,415 |180,770
3,400 5,546 |16,061|31,349| 87,943 [177,794
3,500 5,458 | 15,804 |30,848 | 86,537 |174,952
3,600 5,373 [15,559/30,369| 85,192 |172,233
3,700 5,292 [15,323|29,910| 83,904 |169,629
3,800 5,214 15,098 29,469 | 82,669 |167,132
3,900 5,139 |14,881|29,047 | 81,484 |164,736
4,000 5,067 | 14,673 /28,641 | 80,345 |162,433
4,100 4,998 | 14,473 /28,250 79,250 |160,218
4,200 4,932 | 14,281 (27,874 | 78,195 |158,086
4,300 4,868 |14,095|27,512| 77,178 |156,031
4,400 4,806 |13,916|27,163| 76,198 |154,050
4,500 4,746 |13,743|26,825| 75,252 |152,137
4,600 4,688 | 13,576 /26,500 74,338 |150,289
4,700 4,633 |13,415]26,185]| 73,454 |148,503
4,800 4,579 13,259 (25,880 72,600 |146,774
4,900 4,527 113,108 ]25,585| 71,772 |145,101
5,000 4,476 | 12,961 25,299 | 70,970 | 143,481
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Table 1.0l — Main Line Capacity (scfh)

(NOTE: Use for Troubleshooting Purposes Only — Not for Design)

linlet Pressure = 25 (psig)

Outlet Pressure = 15 (psig)

Pipe Length (ft) |2"IPS| 3" IPS | 4" IPS | 6"IPS | 8" IPS
100 47,614]139,943|277,451|796,420| 1,598,810
150 37,712|110,840/219,752| 630,797 | 1,266,322
200 31,962| 93,942 | 186,249 534,626 | 1,073,259
250 28,114| 82,629 |163,821|470,248| 944,020
300 25,315| 74,406 |147,517|423,446| 850,065
350 23,168 | 68,094 | 135,004 /387,528 | 777,961
400 21,456 | 63,062 | 125,026 358,887 | 720,464
450 20,051 | 58,932 |116,839|335,386| 673,286
500 18,872| 55,468 |109,971|315,671| 633,708
550 17,866| 52,510 | 104,106 298,837 | 599,913
600 16,994 | 49,947 | 99,026 |284,253| 570,637
650 16,230| 47,701 | 94,572 | 271,467 | 544,969
700 15,5652| 45,711 | 90,626 |260,142| 522,234
750 14,948| 43,933 | 87,102 | 250,024 | 501,922
800 14,403| 42,332 | 83,929 |240,916| 483,638
850 13,910| 40,882 | 81,053 | 232,663 | 467,069
900 13,460| 39,560 | 78,433 |225,140| 451,968
950 13,048| 38,349 | 76,032 |218,249| 438,133
1,000 12,669| 37,235 | 73,822 |211,906| 425,399
1,050 12,318| 36,205 | 71,780 |206,043| 413,631
1,100 11,993| 35,249 | 69,885 |200,605| 402,713
1,150 11,690| 34,360 | 68,122 | 195,542 392,550
1,200 11,408| 33,529 | 66,475 |190,815| 383,061
1,250 11,143| 32,751 | 64,933 | 186,389 | 374,174
1,300 10,895| 32,021 | 63,485 |182,232| 365,830
1,350 10,661| 31,333 | 62,122 |178,320| 357,977
1,400 10,440| 30,685 | 60,836 | 174,630 350,569
1,450 10,232| 30,072 | 59,621 |171,142| 343,566
1,500 10,034| 29,492 | 58,470 |167,838| 336,934
1,550 9,847 | 28,941 | 57,378 |164,703| 330,640
1,600 9,669 | 28,417 | 56,340 |161,724| 324,659
1,650 9,499 | 27,919 | 55,352 | 158,887 | 318,965
1,700 9,337 | 27,444 | 54,410 [156,183| 313,537
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Table 1.0l (continued) — Main Line Capacity (scfh)

(NOTE: Use for Troubleshooting Purposes Only — Not for Design)

linlet Pressure = 25 (psig)

Outlet Pressure = 15 (psig)

Pipe Length (ft) [2"IPS|3"IPS |4"IPS | 6"IPS | 8" IPS
1,800 9,035 | 26,556 | 52,651 | 151,133 | 303,400
1,900 8,759 | 25,743 | 51,039 | 146,507 | 294,112
2,000 8,504 | 24,995 | 49,556 | 142,249 | 285,565
2,100 8,269 | 24,304 | 48,185 | 138,314 | 277,665
2,200 8,051 | 23,662 | 46,913 | 134,663 | 270,336
2,300 7,848 | 23,065 | 45,729 | 131,265 | 263,514
2,400 7,658 | 22,508 | 44,624 | 128,092 | 257,143
2,500 7,480 | 21,985 | 43,588 | 125,120 | 251,178
2,600 7,313 | 21,495 | 42,616 | 122,330 | 245,577
2,700 7,156 | 21,034 | 41,702 | 119,704 | 240,305
2,800 7,008 | 20,598 | 40,839 | 117,227 | 235,332
2,900 6,868 | 20,187 | 40,023 | 114,885 | 230,631
3,000 6,736 | 19,797 | 39,250 | 112,667 | 226,179
3,100 6,610 | 19,427 | 38,517 | 110,563 | 221,954
3,200 6,490 | 19,076 | 37,820 | 108,563 | 217,939
3,300 6,377 | 18,741 | 37,157 | 106,659 | 214,117
3,400 6,268 | 18,423 | 36,525 | 104,844 | 210,473
3,500 6,164 | 18,118 | 35,921 | 103,111 | 206,994
3,600 6,065 | 17,827 | 35,344 | 101,454 | 203,668
3,700 5,971 | 17,548 | 34,791 | 99,868 | 200,484
3,800 5,880 | 17,281 | 34,262 | 98,348 | 197,434
3,900 5,793 | 17,025 | 33,754 | 96,890 | 194,507
4,000 5,709 | 16,779 | 33,266 | 95,490 | 191,696
4,100 5,628 | 16,542 | 32,797 | 94,144 | 188,993
4,200 5,651 | 16,315 32,346 | 92,848 | 186,392
4,300 5,476 | 16,096 | 31,911 | 91,601 | 183,888
4,400 5,404 | 15,884 | 31,492 | 90,398 | 181,473
4,500 5,335 | 15,680 | 31,088 | 89,237 | 179,143
4,600 5,268 | 15,483 | 30,697 | 88,116 | 176,893
4,700 5,203 | 15,293 | 30,320 | 87,033 | 174,719
4,800 5,141 | 15,109 | 29,955 | 85,986 | 172,617
4,900 5,035 | 14,580 | 28,458 | 79,833 | 161,398
5,000 4,978 | 14,416 | 28,140 | 78,941 | 159,595
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1.0 Scope — Plastic Main Installation

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
installation procedures and policies concerning plastic pipe and the construction of plastic mains.
These procedures are intended to accommodate the minimum requirements as set by NorthWestern’s
O&M standards 4100 & 4155. For more information concerning general plastic construction practices,
please refer to the Gas Operations and Maintenance Handbook corresponding to this subject.

NOTE: Main line sizes are considered as 2-inch polyethylene pipe and greater.

2.0 Trench Installation

3.0

2.1
2.2

2.3

24

2.5

Plastic pipe must be installed below ground.

Plastic pipe must be installed so as to minimize shear or tensile stresses. Pipe should be
allowed to “snake” along the bottom of a trench to reduce stress caused by temperature
changes of the backfill.

NOTE: Please refer to the Excavation Standard for more information concerning general
trench requirements and safety obligations specified by NorthWestern Energy prior to
installation.

Tracer wire shall be present on all plastic main installations for location purposes.

NOTE: Please refer to standard 52-L (Contact Wire and Tracer Wire) found in this
handbook for more information pertaining to this subject.

To warn of potential digging hazards, warning tape is optional and may be installed on 2-
inch or larger mains, approximately 12 inches above the plastic main on plowed or
trenched construction areas.

Underground Clearance

3.1

3.2

3.3

All distribution lines (mains and services) should be installed with at least 12 inches of
clearance from any other underground utility such as electric, telephone, and cable
television.

NOTE: Please refer to the Excavation Standard, for more information pertaining to this
subject.

All lines must be installed with enough clearance from any other underground structure to
allow proper maintenance and to protect against damage that might result from the
proximity of the other structure.

In anticipation of services, proper top vertical clearance must be maintained to
accommodate the use of a saddle fusion apparatus.
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4.0 Montana Department Of Transportation (MDOT) Right Of Way (ROW)

41

4.2

4.3

Longitudinal main lines in the MDOT ROW must have a minimum depth of cover of 30
inches to the top of the main.

Crossing a state highway, a main line must have a minimum of 42 inches of cover from the
bottom of the ditch line.

In areas of curb and gutter, the minimum depth of the main line must be 42 inches from the
drain line, and the minimum from centerline of the asphalt is also 42 inches.

NOTE: See also the MDOT Utility Guidelines Booklet.

5.0 South Dakota Department Of Transportation (SDDOT) Right Of Way (ROW)

5.1

5.2

5.3

54

The minimum depth of cover over for rural roadway sections is 4 feet (48 inches) over
pipeline installation to the ground surface.

The minimum depth of cover under curb and gutter roadway sections is 2 feet (24 inches)
over pipeline installation to the ground surface.

The minimum depth of cover for other areas within the right-of-way is 3 feet (36 inches)
over pipeline installation to the ground surface.

SD DOT Form DOT-200 needs to be completed by land & permitting dept. and approved
prior to construction and all of its requirements shall be met during construction.

6.0 Nebraska Department Of Roads (NDOR) Right Of Way (ROW)

71

7.2

7.3
7.4
7.5

7.6

7.7

Installations within villages and cities may require the use of shoulders for pipelines;
however, attempts should be made to anticipate future construction and place the pipeline
in such a position that it does not conflict with future construction. The preferred location is
near the highway right-of-way line.

Installations of pipelines in parallel occupancies where the right-of-way width is insufficient
or topography features prohibit a feasible route at or near the right-of-way line may, with
the specific approval of the NDOR or authority having jurisdiction over the highway, occupy
a position at the toe of the back slope. The NDOR or authority having jurisdiction over the
highway shall designate the specific location of such facilities and any additional specific
conditions concerning the occupancy.

Parallel pipelines shall not be located in the ditch under any circumstances.
The minimum depth of earth cover over pipelines shall be 36”.

Any underground utility facility that crosses a drainage course within the highway right-of-
way must be installed a minimum of 4’ below the flow line of the drainage course or 1’
below the bottom of the drainage structure. If there is a difference in elevation between the
flow line of the drainage structure and the drainage course, the lowest elevation shall be
used.

Additional cover may be required if considered necessary to protect the traveling public or
the pipeline.

Pipelines that cannot be installed with minimum cover due to natural conditions or conflict
with other utilities may require protection by bridging, concrete slab, casing, or other
appropriate means.
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7.8 Installation of pipelines under the traveled portion of existing highways must be

7.0

8.0

7.9
7.10

7.11

accomplished by directional boring from the toe of the fill slope to the toe of the opposite fill
slope. Casings will be required unless waived through a request to the NDOT. Generally
a casing will be waived unless PE pipe is greater than 2" and has an MAOP greater than
75 psig.

Casings and pipeline installations should be accomplished by dry boring.
All voids or abandoned holes caused by boring or jacking are to be filled by pressure

grouting when deemed necessary by the NDOR or appropriate governing subdivision
representative.

The size of an encasement pipe shall have a minimum 0.188” wall thickness.

NOTE: Backfill of pipeline trenches within highway construction projects shall conform to
the appropriate state’s current Standard Specifications for Highway Construction and the
special provisions included with the contract.

Backfill of pipeline trenches on the existing highway shall conform to the applicable
sections of the appropriate state’s current Standard Specifications for Highway
Construction.

A pipeline may not occupy Interstate highways longitudinally. Perpendicular crossings are
acceptable.

A storm pollution permit and plan may be required by the state Dept. of Natural Resources
depending on the scope of the project. Verify the need with the land/permitting dept.

Main Line Identification

7.1

7.2

Approved line markers should be placed at increments along gas main line installations to
allow for more accurate recognition and identification as to where the pipeline is located.

NOTE: It is recommended that for substantially long main line installations, main line
markers be placed in areas where needed and most practical.

Please refer to the standard on Located Stations, Line Markers, and Test Stations for
required locations and more information pertaining to this subject.

Locate Stations & Test Stations

8.1

Please refer to the standard on Locate Stations, Line Markers, and Test Stations for
detailed drawings and more information pertaining to this subject.
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1.0 Scope — Service Lines

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
installation procedures and policies concerning service line installation. These procedures are intended
to accommodate the requirements as set by NorthWestern's O&M section 4100.

NOTE: Service line sizes used for new construction purposes on NWE’s gas distribution system are
specified as: 2" CTS; 2" IPS; %4 IPS, 17 IPS and 2” IPS.

NOTE: Service line sizes may consist of larger diameter pipe for commercial service installations (i.e.
large consumption customers).

2.0 Service Line Installation - General

2.1 Please refer to Standard-55 for excavation and burial requirements.

2.2 Please refer to Standard-57-B for pressure testing requirements.

2.3 Please refer to Standard 55 for backfilling, compacting and bedding requirements.

2.4 Please refer to Standard 57-C for soaping requirements.

2.5 Tracer wire shall be installed with all new plastic service installations for location purposes.

NOTE: Please refer to standard 52-L (Contact Wire and Tracer Wire) found in this handbook
for more information pertaining to this subject.

2.6 Service lines shall extend from the main line as perpendicular as possible to the main line
for a minimum of 3 feet. If then running parallel with the main a minimum of 3 feet of
separation shall be maintained.

2.7 The intent of the installation crew should be to leave the service premises in as much of the
same condition as was originally found.

3.0 Service Line Installation - Piggyback Services

3.1 Piggybacked services shall not be installed unless designed and approved by local area
engineering/supervision and only serve two adjacent customers.

3.2 All new service lines shall conform to requirements for Excess Flow Valves, Standard 61-E.

3.3 Piggybacked services (if approved) must be clearly tagged/marked on the meter riser, noting
the service and design deviation. Tags have been stores coded for piggybacked services
(stores #10008331).

3.4 All piggybacked services installed must be mapped and recorded accordingly.

3.5 Piggybacked services (if approved) are NO LONGER considered to be main line installations
therefore service line installation procedures may be followed.
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4.0 Service Line Installation — Into Buildings

4.1

4.2

4.3

Entry below grade (NOT RECOMMENDED - avoid whenever possible) — Service line (not
customer piping) entry below grade into a building must include proper sealing to prevent
water, etc., from entering the building.

NOTE: Service line installation into buildings is not recommended; however, if deemed
necessary, installation must be designed and approved by local area
engineering/supervision. A record of this approval, such as a diagram which has been
signed by the engineer/supervisor or stamped by a PE, shall be kept in a permanent file.

4.1.1 When inserting plastic pipe through the wall, an appropriate length of steel pipe shall
be placed through the wall seal portion, with the plastic pipe inserted through the
steel, terminating with a service head adapter. The steel should be protected against
any possible corrosion which may occur.

Entry above grade — Above grade entry is the preferred method when a meter must be
located inside a building. The use of above grade entry greatly reduces the possibility of
water or gas leakage into the building and eliminates hidden or buried service pipe within
the building.

Extension inside building — When an outside meter location is not possible, every effort
should be made to terminate the service line as soon as possible after the point of building
entry.

NOTE: Extension inside buildings is discouraged and is not allowed without local area
engineering/supervisor approval.

4.3.1 Below grade extension of the service pipe within the building is not permissible.

4.3.2 Service pipe concealed in any manner, has entry through more than one wall, or is
an extension through areas of difficult access is not permissible.

4.3.3 Extension of service within a building, which allows the service pipe to be exposed
in an area of access, shall be limited to a maximum of 5 feet as measured along the
pipe from the point of entry to the meter stop.

4.3.4 Extension beyond 5 feet within a building, which allows the service pipe to be
exposed in an area of access, must be approved by the area supervisor.

5.0 Service Line Installation — Under Buildings

5.1

Service line installation under buildings is discouraged. However, if a line is installed under
a building there shall be a diagram of the installation which has been approved and signed
by engineering/supervision or stamped by a PE. This record shall be kept in a permanent
file. The following installation guidelines must be followed:

5.1.1 All service lines installed under a building must be encased in gas-tight conduit.

5.1.2 If the line supplies the building it is placed under, the conduit and service line must
extend into a readily accessible area of the building.

5.1.3 The space between the conduit and the service line must be sealed to prevent gas
leakage into the building, as well as being properly vented and terminated to an area
where the gas would not be a hazard.
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6.0 Service Lines Installation - Obstructions

6.1

6.2

6.3

6.4

Service lines should not be installed in the same trench as other utilities without proper
clearance. A minimum clearance of 12 inches should be maintained throughout installation
across communication lines, power lines or any other utility or structure. If 12 inches of
clearance cannot be maintained, protection may be required. Approval of the clearance
alteration must be granted by local area supervisor/engineering after adequate review of the
situation.

If minimum clearance cannot be maintained from any other foreign structure (water, sewer,
footings, etc.), protection (i.e. supervisor approved insulation/padding) must be installed
allowing 6 inches of clearance in each direction from the service line away from the structure.

Service lines shall not be installed through obstructions such as large live tree roots, catch
basins, sewers, ducts, tanks, or any other type of reservoir or manhole. Future settlement
shall be considered at all times while installing service lines.

A service line should not be located in an area where its connection to the main is under
driveways, trees, walls, or any other hard object, which will obstruct future access.

NOTE: Be aware of transformer and communication pedestal placements.

No gas line taps of any type will be made under transformer, television, or phone pedestals.
A minimum of 3 feet of clearance should be maintained to allow for tapping and maintenance
purposes.

7.0 Service Line - Insertion

7.1

7.2

7.3

7.4

7.5

7.6
7.7
7.8

7.9

Plastic pipe insertion SHOULD BE AVOIDED, but may be used when straight-line insertion
can be accomplished. Always be aware of other possible factors to be considered, such as
shallow depth and pipe offsets.

Excavation shall be sized large enough to properly insert the new service line into the old
service line without excessive bending or force against the pipe end.

Old service pipe ends must be reamed. Ensure the reamer does not leave a rough or sharp
edge.

Inspect the plastic pipe for cuts, scratches, gouges, or any other imperfections before
insertion. The plastic pipe wall should be uniform at exposed ends. Install plastic insert
protectors at each of the casing ends.

The end of the plastic pipe shall be plugged during insertion. DO NOT FORCE through the
old service line. Care must also be taken not to stretch the plastic during insertion. Carefully
inspect the plastic pipe exposed for any possible imperfections that may have occurred
throughout the insertion process.

Inserted lines must be mapped.
Tracer wire must be located on all inserted lines.

After the insertion process, newly created casing pipe ends shall be a minimum length of 6
feet from customer service risers on all inserted lines, and there must be a permanent tag
located on all risers indicating an inserted service.

Proper backfill and compaction techniques must be applied in order to reduce any undue
stresses that may occur during and after installation.
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8.0 Service Line — Valve Requirements

8.1

8.2

8.3

8.4

8.5

All service lines shall have a shutoff valve installed above ground in an accessible area.
NOTE: This valve must be able to shut off the entire gas flow to the building in the event of
an emergency.

A valve incorporated in a meter bar that allows the meter to be bypassed, shall not be used
as a service line valve.

Soft seat service line valves may not be used if the valves ability to control the flow of gas
could be adversely affected by exposure to a high heat environment.

Service line valves on a high-pressure service line installed above ground or in an area
where the blowing of gas would be hazardous must be designed and constructed to minimize
the possibility of removing the core of the valve with anything other than specialized tools.

Excess Flow Valves (EFV) are required on NorthWestern Energy’s system, please see
standard 61-E for more information.

9.0 Service Line — Location Of Valves

9.1

9.2

9.3

9.4

All service line valves must be installed upstream of the regulator, or if no regulator exists,
upstream of the meter.

All service lines must have a shut-off valve in an accessible area that is, if possible, outside
of the building.

Lock-wing meter stops with dielectric unions must be installed on all risers, and must be pin
locked upon installation. The pin lock is not to be removed until the meter is turned on and
the customer is put into service.

Non-insulating valves are acceptable on existing risers and may be used as long as the inlet
swivel on the meter set is insulated or if the meter set includes an insulating union. NOTE:
Insulation should be installed at or as near as practical to the shut off valve.

10.0 Service Line — Connections To Main

10.1 All service line connections to a main must be connected at the top of the main whenever

practical, or at the side of the main when not. Otherwise a suitable protective device must
be installed to minimize the possibility of moisture and dust being carried from the main into
the service line.

10.2 Large plastic services connecting to steel main may incorporate a bottom out (or side out)

fitting. Please refer to the Steel Standards — Section 53-K for more information pertaining
to this subject.
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11.0 Service Line — Plastic

12.0

1.1

11.2

11.3

11.4

11.5

11.6

11.7

All plastic service lines must be installed below ground level with the transition to above
ground level made through a manufactured anodeless riser.

Service risers should be secured to the foundation of the residence they are serving using
a riser bracket bolted in place, the bracket may be installed above or below grade.

NOTE: Service riser secure connections to residences may also involve an angle post and
meter bracket (used on homes with cinder block foundations or trailer home meter sets/fits).
The primary objective is to obtain a solid anchor for the meter (adjust as necessary in each
construction situation).

All service risers must be anodeless types, with the plastic to steel transition point clearly
marked. This “ground level” mark indicates the maximum allowable depth of cover.

NOTE: Final grade needs to be considered when installing a riser. Plastic portions of the
service riser are not to be visible above ground level, and steel portions of the riser will be
unprotected from potential corrosion, if buried.

All new risers located in concrete or asphalt, or any hard surface, must be sleeved at the
ground line to prevent damage.

NOTE: If hard surfacing can be expected in the foreseeable future, incorporate a sleeve on
the riser.

To warn of potential digging hazards, warning tape is optional and may be installed on
service lines, approximately 12 inches above the plastic service on plowed or trenched
construction areas.

Multiple service lines may be run to multiple unit residential and commercial buildings
providing only ONE service feeds a unit or units separated by two-hour firewalls.

Multiple services to a single structure should be avoided whenever possible. When multiple
services to a single building are installed, each riser must be tagged with a “Multiple Service”
tag.

New Service Lines — Not In Use

If a service line installation is completed and the line is not placed into service immediately, one of
the following specifications must be used until the customer is supplied with gas.

121

12.2

12.3

12.4

The closed valve used to prevent the flow of gas to the customer must be locked by means
only accessible to authorized personnel.

A mechanical fitting or device must be placed in the service line or the meter assembly to
prevent gas flow to the customer.

The customer’s piping must be physically disconnected from the gas supply and all open
ends sealed to prevent contamination from outside sources.

NOTE: New service lines shall be covered according to proper trenching and excavation
procedures. Please refer to Excavation Standards (Section 55) found in this handbook for
further information pertaining to this subject.
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TABLE 01 |PLUG, BLACK MALL IRON
7711050 |PLUG, PIPE, BLACK MALL IRON, SIZE 3/4" - used for 2" CTS, %" IPS, and %" services
7711060  |PLUG, PIPE, BLACK MALL IRON, SIZE 1"
7711070 PLUG, BMI, 1-1/4" (Maintenance only)
7711090 |PLUG, BMI, 2"

TABLE 02 |RISER/METER BRACKET

7790105 BRACKET, 7" RISER SUPPORT - most common option

10008153 |BRACKET, 11" RISER SUPPORT - used when more space is needed, fagade on foundation
10002465 |POST, 5' ANGLE & METER BRACKET - used when there is no permanent foundation, trailer
10017822 |BRACKET, HEAVY DUTY, 11” RISER SUPPORT — used for 2” services

TABLE 03 |RISER, ANODELESS

10002628 |RISER, 3/4" NPT x 1/2" CTS — SDINE

7794864 RISER WITH LOCKWING, 3/4" NPT x 1/2" IPS -MT

10002629 |RISER, 3/4" NPT x 3/4" IPS — SD/NE

7794861 RISER WITH LOCKWING, 1" NPT x 1”IPS - MT

10002631 |RISER, 1-1/4" NPT x 1-1/4" IPS — MT/SD/NE (Maintenance only)
10002632  |RISER WITH STAKE, 2" NPT x 2" IPS — SD/NE

10008064 |RISER, 2" NPT x 2" IPS - MT

TABLE 04 |PLASTIC PIPE
7504420 PIPE, PE 2406/2708, 1/2" CTS - SDI/NE
7504421 PIPE, PE 2406/2708, 1/2"IPS - MT
10002540 |PIPE, PE 2406/2708, 3/4"IPS - SD/NE
7504422 PIPE, PE 2406/2708, 1" IPS -MT
7504423 PIPE, PE 2406/2708, 1-1/4" IPS - MT/SD/NE (Maintenance only)
7504424 PIPE, PE 2406/2708, 2"IPS - MT/SD/NE

TABLE 05 |TRACER WIRE
10004259 |TRACER, #14 SOL, PE COATED, YELLOW - SD/NE
10006491 |TRACER, #14 SOL, PE COATED, YELLOW - MT

TABLE 06 |COUPLING
7790920 COUPLING, SOCKET, 1/2" CTS - SD/NE
7790921 COUPLING, SOCKET, 1/2" IPS - MT (MT prefer)
10002351 |COUPLING, SOCKET, 3/4" IPS - SD/NE
7790922 COUPLING, SOCKET, 1"IPS - MT (MT prefer)
7790923 COUPLING, SOCKET, 1 %" IPS - MT/SD/NE__ (MT prefer)
7790924 COUPLING, SOCKET, 2" IPS - MT/SD/NE (MT prefer)
10002364 |COUPLING, METFIT, 1/2" CTS - SD/NE (SD/NE prefer)
10007888 |COUPLING, METFIT, 1/2"IPS - MT
10002365 |COUPLING, METFIT, 3/4" IPS - SD/NE (SD/NE prefer)
10007889 |COUPLING, METFIT, 1" IPS - MT
10002367 |COUPLING, METFIT, 1 %" IPS - MT/SD/NE (SD/NE prefer)
10002368 |COUPLING, METFIT, 2" IPS - MT/SD/NE (SD/NE prefer)
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TABLE 07 |[EXCESS FLOW VALVE (EFV)
10002765 |VALVE, EXCESS FLOW, UMAC 350, 1/2"CTS - SDNE
7900280  |VALVE, EXCESS FLOW, LYALL 775, 1/2"IPS  -MT
10018151 |VALVE, EXCESS FLOW, UMAC 1100, 3/4"IPS - SDNE
7900282  |VALVE, EXCESS FLOW, LYALL 855, 1"IPS - MT (Residential Services)
10018152 |VALVE, EXCESS FLOW, LYALL 2600, 1"IPS - MT (Commercial Services)
10008298 |VALVE, EXCESS FLOW, UMAC 2600, 1-1/4"IPS - MT/SD/NE (maintenance only)
10018153  |VALVE, EXCESS FLOW, UMAC 10,000, 2" IPS - MT/SDINE
TABLE 08 |SERVICE LOCKWING VALVE
10002788 |VALVE, LOCKWING, INSULATED, %" IPS - SD/NE (used with %" CTS and % IPS)
7900272  |VALVE, LOCKWING, INSULATED, %" IPS - MT (used on ¥’ IPS, comes w/ riser)
7900273 |VALVE, LOCKWING, INSULATED, 1" IPS - MT (comes w/ riser)
7900274  |VALVE, LOCKWING, INSULATED, 1-1/4" IPS - MT/SD/NE (maintenance only)
10002787  |VALVE, LOCKWING, NON-INSULATED, 2" IPS -SD
7900269  |VALVE, LOCKWING, NON-INSULATED, 2” IPS -MT
TABLE 09 |[TAPPING TEE FOR PLASTIC (Montana)
7795942  |TEE, TAP, SADDLE FUSION, 2" IPS x 1/2" IPS
7795943  |TEE, TAP, SADDLE FUSION, 2" IPS x 1" IPS
7795945  |TEE, TAP, SADDLE FUSION, 3" IPS x 1/2" IPS
7795946  |TEE, TAP, SADDLE FUSION, 3" IPS x 1" IPS
7795947  |TEE, TAP, SADDLE FUSION, 4" IPS x 1/2" IPS
7795948  |TEE, TAP, SADDLE FUSION, 4" IPS x 1" IPS
7795950  |TEE, TAP, SADDLE FUSION, 6" IPS x 1/2" IPS
7795951  |TEE, TAP, SADDLE FUSION, 6" IPS x 1" IPS
7795962  |TEE, TAP, SADDLE FUSION, 8" IPS x 1/2" IPS
7795961  |TEE, TAP, SADDLE FUSION, 8" IPS x 1" IPS
10017432 |TEE, TAP, ELECTRO FUSION, 1 1/4" IPS x 1/2" IPS
7795995  |TEE, TAP, ELECTRO FUSION, 1 1/4" IPS x 1” IPS
10015527 |TEE, TAP, ELECTRO FUSION, 2" IPS x 1/2" IPS
7795996  |TEE, TAP, ELECTRO FUSION, 2" IPS x 1" IPS
10011844 |TEE, TAP, ELECTRO FUSION, 3" IPS x 1/2" IPS
10000844 |TEE, TAP, ELECTRO FUSION, 3" IPS x 1” IPS
10011801 |TEE, TAP, ELECTRO FUSION, 4" IPS x 1/2" IPS
10000845 |TEE, TAP, ELECTRO FUSION, 4" IPS x 1” IPS
10009073 |TEE, TAP, ELECTRO FUSION, 6" IPS x 1/2" IPS
10000601 |TEE, TAP, ELECTRO FUSION, 6" IPS x 1" IPS
10017437 |TEE, TAP, ELECTRO FUSION, 8" IPS x 1/2” IPS
10004213 |TEE, TAP, ELECTRO FUSION, 8" IPS x 1" IPS
7796050  |TEE, HV TAP, ELECTRO FUSION, 2” IPS x 2” IPS
7796054  |TEE, HV TAP, ELECTRO FUSION, 3” IPS x 2” IPS
7796055  |TEE, HV TAP, ELECTRO FUSION, 4’ IPS x 2” IPS
7796056  |TEE, HV TAP, ELECTRO FUSION, 6” IPS x 2” IPS
10007264 |TEE, HV TAP, ELECTRO FUSION, 8” IPS x 2” IPS
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TABLE 09 |TAPPING TEE FOR PLASTIC (South Dakota / Nebraska)
10002642 |[TEE, TAP, SADDLE FUSION, 2" IPS x 3/4" IPS
7795943 TEE, TAP, SADDLE FUSION, 2" IPS x 1" IPS
10002644  |TEE, TAP, SADDLE FUSION, 3" IPS x 3/4" IPS
7795946 TEE, TAP, SADDLE FUSION, 3" IPS x 1" IPS
10002645 |TEE, TAP, SADDLE FUSION, 4" IPS x 3/4" IPS
7795948 TEE, TAP, SADDLE FUSION, 4" IPS x 1" IPS
10002648 |TEE, TAP, SADDLE FUSION, 6" IPS x 3/4" IPS
7795951 TEE, TAP, SADDLE FUSION, 6" IPS x 1" IPS
10017433  [TEE, TAP, ELECTRO FUSION, 1 1/4" IPS x 3/4" IPS
7795995 TEE, TAP, ELECTRO FUSION, 1 1/4" IPS x 1" IPS
10007756  |TEE, TAP, ELECTRO FUSION, 2" IPS x 3/4" IPS
7795996 TEE, TAP, ELECTRO FUSION, 2" IPS x 1" IPS
10017434  |TEE, TAP, ELECTRO FUSION, 3" IPS x 3/4" IPS
10000844 |TEE, TAP, ELECTRO FUSION, 3" IPS x 1" IPS
10007757 |TEE, TAP, ELECTRO FUSION, 4" IPS x 3/4" IPS
10000845 [TEE, TAP, ELECTRO FUSION, 4" IPS x 1" IPS
10017436 |TEE, TAP, ELECTRO FUSION, 6" IPS x 3/4" IPS
10000601 TEE, TAP, ELECTRO FUSION, 6" IPS x 1" IPS
7796050 TEE, HV TAP, ELECTRO FUSION, 2" IPS x 2" IPS
7796054 TEE, HV TAP, ELECTRO FUSION, 3" IPS x 2" IPS
7796055 TEE, HV TAP, ELECTRO FUSION, 4” IPS x 2" IPS
7796056 TEE, HV TAP, ELECTRO FUSION, 6” IPS x 2" IPS

2" CTS is no longer used for New Construction, only for maintenance purposes in SD and NE. For part numbers for tapping tees
with CTS outlets, refer to 52-B Plastic Materials/Fittings

TABLE 10 |TAPPING TEE FOR STEEL

10002636 |[TEE, AUTOPEREF, 3/4" X 1/2" CTS PE PIGTAIL - SD/NE

7796767  |TEE, AUTOPEREF, 3/4" X 1/2" IPS PE PIGTAIL -MT

10002637 |[TEE, AUTOPEREF, 3/4" X 3/4" IPS PE PIGTAIL - SD/NE

10005044 |TEE, AUTOPERF, 3/4" X 1" IPS PE PIGTAIL -MT

7796107 NO-BLOW SERVICE TEE, WELD X WELD, 1-1/4" X 1-1/4" - MT/SD/NE

7796109 NO-BLOW SERVICE TEE, WELD X WELD, 2" X 2" - MT/SD/NE

10002633  [NO-BLO SERVICE STOP TEE, WELD X WELD, 1-1/4" X 1-1/4" - SD/NE (SD/NE prefer)
10002634 |[NO-BLO SERVICE STOP TEE, WELD X WELD, 2" X 2" - SD/NE (SD/NE prefer)

TABLE 11 |TRANSITION FITTING

7792121 TRANSITION FITTING, 1-1/4" IPS X 1-1/4" IPS, PE2406 - MT/SD/NE
7792122 TRANSITION FITTING, 2" IPS X 2" IPS, PE2406 - MT/SD/NE
10002736  [TRANSITION FITTING, 1-1/4" IPS X 1-1/4" IPS, PE3408 - SD/NE
10002737  |[TRANSITION FITTING, 2" IPS X 2" IPS, PE3408 - SD/NE

TABLE 12 |PROTECTIVE SLEEVE (OUTLET OF TEE)

10004267 |PROTECTIVE SLEEVE, USED ON 1/2” CTS

PROTECTIVE SLEEVE, USED ON 1/2” IPS (comes w/ tee)
10018292 |PROTECTIVE SLEEVE, USED ON 3/4” IPS

PROTECTIVE SLEEVE, USED ON 1" IPS  (comes w/ tee)
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Gas Service on Plastic Main

Typical Montana Gas Services on Plastic Main

Residential Commercial
ltem | Table Description 1/2" IPS 1" IPS 1" IPS 2" IPS
(705scfh, 296ft) | (777scfh, 2,515ft) | (2,364scfh, 374ft) | (9,000scfh, 667ft)

1 NA |EFV Tag 10007305 10007305 10007305 10007305
2 01 Plug 7711050 7711060 7711060 7711090

3 02 Riser / Meter Bracket Table 02 Table 02 Table 02 10017822
4 03 |Riser 7794864 7794861 7794861 10008064
5 04 |Plastic Pipe 7504421 7504422 7504422 7504424

6 05 |Tracer Wire 10006491 10006491 10006491 10006491

7 06 |Coupling 7790921 (3) | 7790922 (3) | 7790922 (3) | 7790924 (3)
8 07 |EFV 7900280 7900282 10018152 10018153
9 08 |Lock Wing Valve NA NA NA 7900269
10 09 |Tapping Tee Table 09 Table 09 Table 09 Table 09
1 11 Transition Fitting NA NA NA NA

*Residences may be large enough to require the Commercial Service. This table is typical installations, and a summary of OLC / DDS.

Typical South Dakota / Nebraska Gas Services on Plastic Main

Residential Commercial
Item Table Description 3/4" IPS 3/4" IPS 1" IPS 2" IPS
(990scfh, 721ft) (1800scfh, 182ft) | (2,364scfh, 374ft) | (9,000scfh, 667ft)
1 NA |EFVTag 10007305 10007305 10007305 10007305
2 01 Plug 7711050 7711050 7711060 7711090
3 02 |[Riser/ Meter Bracket Table 02 Table 02 Table 02 10017822
4 03 |Riser 10002629 10002629 7794861 10002632
5 04 |Plastic Pipe 10002540 10002540 7504422 7504424
6 05 |Tracer Wire 10004259 10004259 10004259 10004259
7 06 |Coupling 10002365 (3) | 10002365 (3) | 10007889 (3) | 10002368 (3)
8 07 |EFV 10018151 10018282 10018152 10018153
9 08 |Lock Wing Valve 10002788 10002788 NA 10002787
10 09 |[Tapping Tee Table 09 Table 09 Table 09 Table 09
11 11  [Transition Fitting NA NA NA NA
12 12  [Sleeve* 10018292 10018292 NA NA

*Residences may be large enough to require the Commercial Service. This table is typical installations, and a summary of OLC / DDS.
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Gas Service on Plastic Main

Option B
Meter Bracket
vs. Riser Bracket

Meter Tag
Attached
to Valve

Sticker
on Pipe

[E77]

Q

*INSTALL RISER SLEEVE AS
DIRECTED IN SECTION 11.4 OF
THIS STANDARD

**TRACER WIRE TAPED AT
INTERVALS TO PIPE
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Gas Service on Steel Main

Typical Montana Gas Services on Steel Main

Residential Commercial
ltem | Table Description 1/2" IPS 1" IPS 1" IPS 2" IPS
(705scfh, 296ft) | (777scfh, 2,515ft) | (2,364scfh, 374ft) | (9,000scfh, 667ft)
1 NA |EFV Tag 10007305 10007305 10007305 10007305
2 01 Plug 7711050 7711060 7711060 7711090
3 02 Riser / Meter Bracket Table 02 Table 02 Table 02 10017822
4 03 |Riser 7794864 7794861 7794861 10008064
5 04 |Plastic Pipe 7504421 7504422 7504422 7504424
6 05 |Tracer Wire 10006491 10006491 10006491 10006491
7 06 |Coupling 7790921 (3) | 7790922 (3) | 7790922 (3) | 7790924 (3)
8 07 |EFV 7900280 7900282 10018152 10018153
9 08 |Lock Wing Valve NA NA NA 7900269
10 10 |Tapping Tee 7796767 10005044 10005044 77796109
1 11 Transition Fitting NA NA NA 7792122

*Residences may be large enough to require the Commercial Service. This table is typical installations, and a summary of OLC / DDS.

Typical South Dakota / Nebraska Gas Services on Steel Main

Residential Commercial
Item Table Description 3/4" IPS 3/4" IPS 1" IPS 2" IPS
(990scfh, 721ft) (1800scfh, 182ft) | (2,364scfh, 374ft) | (9,000scfh, 667ft)
1 NA |EFV Tag 10007305 10007305 10007305 10007305
2 01 Plug 7711050 7711050 7711060 7711090
3 02 Riser / Meter Bracket Table 02 Table 02 Table 02 10017822
4 03 [Riser 10002629 10002629 7794861 10002632
5 04 |Plastic Pipe 10002540 10002540 7504422 7504424
6 05 |Tracer Wire 10004259 10004259 10004259 10004259
7 06 |Coupling 10002365 (3) [ 10002365 (3) | 10007889 (3) | 10002368 (3)
8 07 |EFV 10018151 10018282 10018152 10018153
9 08 |Lock Wing Valve 10002788 10002788 NA 10002787
10 09 |Tapping Tee 10002637 10002637 10005044 10002634
11 11 Transition Fitting NA NA NA 7792122
12 12 [Sleeve 10018292 10018292 NA NA

*Residences may be large enough to require the Commercial Service. This table is typical installations, and a summary of OLC / DDS.
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Gas Service on Steel Main

Option B
Meter Bracket
vs. Riser Bracket

Sticker
on Pipe

*INSTALL RISER SLEEVE AS

DIRECTED IN SECTION 11.4 OF
THIS STANDARD

**TRACER WIRE TAPED AT
INTERVALS TO PIPE

***TRACER WIRE CAD WELDED
TO MAIN
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1.0 Scope

The purpose of this standard is to provide NorthWestern Energy employees, contractors, and
customers with the appropriate guidance for the location, and design of gas utilities.

Roadways

2.0

3.0

4.0

2.1
2.2
2.3

Road crossings should be perpendicular to the roadway.
When crossing a road, culverts (ducts) can be used (see 55-B Section 5.0 Utility Culverts).

When facilities must be placed longitudinal along a roadway, they should be installed as far
off of the traveled way as possible. When it is necessary to be under the traveled way,
then facilities should be placed in the shoulder. If that is not possible, the facilities should
be installed with the limits of one lane of traffic to the extent practical.

Joint Trench Considerations

3.1 In new developments it is often cost effective to coordinate installation efforts with other
utilities and use joint trenches. When using joint trenches, the other utilities involved and
historical construction practices, should be taken into consideration. It is ultimately the
decision of the division/district/area.

3.2 See 55-B Open Excavation for specifics regarding joint trench.

Stubs

4.1 In new developments, it is often useful to provide stubs into lots. This prevents the need to
dig up the main. This is especially practical in instances where a joint trench was used,
and in digging up the main, the other utilities may be inadvertently disturbed and/or
damaged.

4.2 Stubs shall be tracked on the appropriate form (Form 3620 Gas Service Record / Ditch
Card).

4.3 Stubs shall be mapped.

4.4 Stubs shall be marked with an above ground and/or below ground marker with tracer wire.
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Examples of Development Layout
4.5 Example 1: Typical in town subdivision in Montana
Subdivision with joint trench, curb and gutter, and paved roads

¢ Road crossings must be Main Pipe (at least 2”).
e Services are not allowed to cross roads.

e Stubs are encouraged.
e EFV will be placed on the lot it serves, when service is installed.

e Main stub past last service tee will be no longer than 12”.

(

BLOCK 12

See Dejail B

Lot 5 Lot 6 Lot 7

Tee Options:
2"x 2" Tee
2" x 2" Branch Saddle

2" x 2" EF Branch Saddle
et 2" x 2" EF High Volume Tapping Tee

2" x 2" Branch Saddle
2" x 2" EF Branch Saddle
2" x 2" EF High Volume Tapping Tee

[~
.
\;,,,E@f‘l”, L L Ll Y ____ ___ _ _|rwmam / 2" MAIN
I [ ; —
2" x 112" Service Tee 2" x 112" Service Tee RYBID
1/2" Stub 1/2" Stub 1
T
f 8 !
= '
Y88 F

o Ig Yi?l _ i

aly 'Z '
" w3 .
; ! [ N
; 2" x 112" Service Tee 2" x 12" Service Tee 1 E
2" x 1/2" Service Tee 112" Stub ! 112" Stub [
112" Stub | ! tu 2" x 1i2" Service Tee 1 2" x 12" Service Tee | =

- 12" Stub 1/2" Stub

2" x 2" Elbow
or
2"x 2" Tee

2" x 2" Elbow
or
2"x 2" Tee

Lot 3 Lot

Lot 1 Lot 2 Lot5

Detail A

52-H-2



Attachment LIUNA 1.3a
Page 71 of 494

NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Plastic Location Planning 04/01/2015 52-H
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-H 2 04/01/2016 AJ / Committee

Lot 8

to

Tee Options:

2" x 2" Tee

2" x 2" Branch Saddle

2" x 2" EF Branch Saddle

2" x 2" EF High Volume Tapping Te

2" MAIN

1/2" Stub

2" x 1/2" Service Tee

1/2" Stub

2" x 1/2" Service Tee

Z |
E :
= Lz
o~ | =T
=
2" x 1/2" Service Tee 2" x 1/2" Service Tee' <
1/2" Stub 1/2" Stub
See Detail C
2" x 2" Elbow
or
2" x 2" Tee
Lot 4 Lot 5
Detail B
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2" x 12" I
Service Tee

2" MAIN

12" Max between —
cap of main and last ,
service tee AN

X e

2" Stub

Detail C Option 1

2” MAIN

27y 1

I
I
I
I
I
I
I
I
I
Service Tee |
I

\t T,
11—ty
15" Stub—t//| R /2 Stub

12” Max between /

cap of main and last
service tee

Detail C Option 2
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Example 2: Typical subdivision in South Dakota and Nebraska. Typical rural subdivision in

Montana.
May have joint trench, may have paved roads.

4.6

e Services can cross roads

e Stubs are not encouraged
Road crossing culverts (ducts) for future use may be used where appropriate

EFV is allowed to be placed across the street from the lot it serves, when service is
installed. EFV must be placed as close as practical to the main.

Culvert installed
for future pipe
installation

EFV is placed as
close to the main
as practical

BIG CHIEF

Culvert was
installed in the
past and is now
being used for
service line.
Culverts can also
be used for main
line installations.

EFV is placed as
close to the main
as practical

Detail D
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1.0 Scope

The purpose of this standard is to describe the NorthWestern Energy’s procedure concerning service
tee tapping on plastic pipelines. These procedures are intended to comply with the requirements as
set by NorthWestern’'s O&M Standard 3130 and DOT 49 CFR 192.627.

2.0 General

2.1 This procedure will define the steps necessary for tapping a fused service tee to plastic
main.

2.2 This procedures does not cover tapping a Permalock Mechanical Tapping Tee. Please
refer to the specific installation standard on Permalock Mechanical Tapping Tees.

2.3 The tapping of mains under pressure, referred to as “hot taps”, shall only be performed by
experienced and qualified employees.

3.0 Prior to Tapping

3.1 Fuse the tapping tee to the main using the applicable fusion procedures. If applicable, slip
the protective sleeve over the service line. Then connect the service/branch line to the
outlet using the applicable fusion or mechanical fitting procedures. Tighten the cap.

3.2 If hot tapping, pressure test for leaks using the pressure testing procedure. If it passes the
pressure test, release the pressure in preparation for tapping.

4.0 Tappin

4.1 If hot tapping, be aware of the pressure of the main.

4.2 Remove cap. It is important to keep both the cap and seal areas free of dirt.

4.3 Insert the hex shank of the tap tool all the way into the hex socket portion of the cutter.
Using the tap tool, turn the cutter down until the appropriate tool mark (dependent on pipe
size) is flush with the top of the stack.

CAUTION: Turning the cutter down appreciably beyond the above mentioned tool marks
could result in dropping the cutter into the main.

4.4 Raise the cutter until the top of the cutter is flush with the top of the stack. It should never
extend above the top of the stack. Gas leak-by may occur through the stack internal
threads between the time of the tap and cap sealing.

4.5 Replace cap and tighten. Turn cap down by hand until base of cap just contacts shoulder
on body. Some resistance to turning may be felt a couple turns prior to the cap reaching
its final position. This is normal; the o-ring seal is being compressed. Excessive tightening
does not improve sealing performance but may cause unnecessary stress on the fitting.

5.0 After Tapping

5.1
5.2

If hot tapping, soap the cap.
If cold tapping, pressure test the service line when the system is pressure tested.
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1.0 Scope — Plastic Pipe Squeeze Off Procedure

The purpose of this standard is to describe the minimum requirements of NorthWestern Energy’s
general operations and maintenance procedures and policies concerning plastic pipeline squeeze off

procedures.

These procedures are intended to comply with the minimum requirements as set by

NorthWestern Energy’s proper work practices and to follow general qualifications found in Part 192 of

the CFR.

2.0 Squeeze Off Procedures

Polyethylene pipe may be squeezed for tie-in or emergency purposes. The squeezed
portion of the pipe may be returned to service, but must be marked with visible tape, before
backfilling takes place.

2.1

2.2

The following procedures must be used when performing a main/service squeeze on
plastic pipe.

2.2.1

222

2.2.3

224

2.2.5

2.2.6

227

2.2.8

2.2.9

Ensure that the squeeze tool is properly grounded and that the pipe has been
watered to dissipate any accumulated charges.

NOTE: All squeezed tools used must be approved. Be aware of the CAUTION
note found in this standard.

Make certain that the squeeze tool has the proper stops in place and/or dialing, in
order to avoid crushing the pipe wall during the squeezing operation.

Ensure that the pipe is centered and square in the tool, be aware that the pipe must
be free to spread as it flattens.

Locate the squeeze point at least three pipe diameters away from fittings, fusion
joints, or previous squeeze points (be aware of evidence of deteriorated marking
tape).

Squeeze the pipe slowly using momentary pauses in the operation to allow for pipe
relaxation and reduction. In general allow one-minute squeeze time per inch of
pipe diameter. This minimizes potential structural damage to the pipe from the
squeeze operation.

NOTE: Squeeze time may be double in cold weather conditions, be aware that PE
pipe’s resistance to damage greatly reduces in cold climates.

A bubble tight flow control will not always be obtained through squeeze off. If a
more complete flow control is required, a valve should be used, or additional
squeeze tools in series to supplement each other and contain the flow.

After the repair or tie-in has been made, slowly release the squeeze tool, allowing,
once again, one-minute per inch of pipe diameter squeeze time. However, a
release rate of 0.5 inches/minute or less is recommended.

All squeeze tools shall be removed and locations where squeeze-offs took place
shall be soaped to check for leaks.

Plastic pipe shall NOT be squeezed twice in the same location. Indicate any
squeeze point area with marking tape. Squeeze off areas must be marked with
visible tape before backfilling may take place.

NOTE: Partial squeeze areas are considered as squeezed off, and cannot be
squeezed again in that location. Indicate the squeeze area accordingly.
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2.3 CAUTION: Squeeze off procedures will cause an increase in the velocity of the gas flowing

2.4

past the squeeze off point. This increase will encourage the development of a dangerous
static electrical charge, which may ignite the flowing gas. Squeeze off operations shall be
performed outside the gas envelope, when this procedure is used to control escaping gas.
Grounding of the squeeze tool is required and is a precaution taken to protect the operator
from potential static discharge, which may occur through the pipe wall. Wetting the pipe
reduces the possibility of ignition from static discharge on the outside wall of the pipe.

When performing a service line squeeze, follow the same procedures as for main. A quick
squeeze clamp (ie. Timberline clamp) may be used when a quick squeeze off is desired.
Follow manufacturer instructions for proper use and handling.

NOTE: Quick squeeze clamps may be used for service lines through 1” IPS, and the
squeeze area DOES NOT need to be removed. Follow proper marking, squeeze tool
removal, and backfill procedures.

NOTE: If a quick squeeze clamp is used on pipe sizes greater than 1” IPS, the operator
must ensure the squeeze area is cut out and replaced before the pipe may be put back
into service. The pipe should be re-squeezed a minimum of three pipe diameters
upstream with a conventional slow squeeze tool to ensure that the pipe is not structurally
damaged.
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1.0 Scope

The purpose of this standard is to describe requirements and limitations when bending plastic pipe.
These procedures are intended to accommodate the requirements of DOT CFR 49 Part 192.313(d).

2.0 Safety

2.1 Considerable force may be required to produce tighter field bends, and the pipe may spring
back forcibly if the restraints slip or are inadvertently released while bending. Appropriate
safety precautions should be used during field bending.

3.0 Installation

3.1 The minimum field bending radius is determined by pipe diameter and dimension ratio. Butt
fusions can be present in the field bend. See table below.

3.2 If afitting is either present or will be installed in the bend, the minimum field bending radius
is 100 times the pipe OD. This is because fittings are rigid compared to the pipe. This
includes, but is not limited to, tap tees, socket couplings, branch saddles, electrofusion
couplings, electrofusion saddles, and mechanical fittings (MetFits). This does NOT include

butt fusions.

3.3 If the bending radius is tighter than the minimum cold bending radius, or if appropriate
equipment and restraints are not available, directional fittings (elbows) should be installed.

3.4 Directional fittings are recommended in urban areas or joint ditches. A more complete
separation can be maintained with directional fittings.

3.5 No fittings may be installed within 5 times the pipe diameter on either side of the bend.

3.6 Be aware that polyethylene pipe’s resistance to damage greatly reduces in cold climates.

Minimum Cold (Field) Bending Radius (Long-Term)

Pipe DR Minimum Cold Bending Radius? R
9 20 times pipe OD
11, 13.5 25 times pipe OD
17, 21 27 times pipe OD

Fitting (including tapping tee / service
saddles) present or to be installed in bend"

100 times pipe OD

1. Observe the minimum cold bending radius for a distance of about 5 times the pipe

diameter on either side of the fitting location.

2. Values include a safety factor again kinking of at least 2
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Minimum Bending Limits without a Fitting
Bend Length of pipe required
Pipe Radius to make a 90deg bend
Size (ftin) (ftin)
1/2" CTS 1 05" 1 8"
1" CTS 2'  4.125" 3 9"
1/2" IPS 1 48" 22 3"
3/4" IPS 2° 225" 3 6"
1" IPS 2' 8.875" 4" 4"
11/4" IPS 3 55" 5 6"
2" IPS 4' 11.375" 7 10"
3" IPS 7 3.5" 1" 6"
4" IPS 9 45" 14" 9"
6" IPS 11" 8.625" 18" 5"
8" IPS 17" 11.625" 28 3"
12" IPS SDR 11 26" 6.75" 41" 9"
12" IPS SDR 9 21" 3.0" 33" 5"
Minimum Bending Limits with a Fitting
Bend Length of pipe required
Pipe Radius to make a 90deg bend
Size (ftin) (ftin)
2" IPS 19" 9.%" 31 1.0"
3" IPS 29° 2.0" 45' 9.8"
4" IPS 37" 6.0" 59' 10.8"
6" IPS 46' 10.5" 73' 7.5"
8" IPS 71" 10.5" 112 10.8"
12" IPS SDR 11 106° 3.0" 166' 10.7"
12" IPS SDR 9 106" 3.0" 166" 10.7"
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1.0 Scope —Tracer Wire

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
installation procedures and policies concerning plastic pipe and its attachment and placement with
tracer wire. These procedures are intended to accommodate the requirements as set by best
practices of NorthWestern Energy’s O&M section 4100.

2.0 |Installation
2.1 All plastic mains and services must be installed with tracer wire for locating purposes.
2.1.1 Plastic services from a steel main shall be installed with tracer wire.

2.2 Tracer wire should be kept as close as practical to main and service lines during
installation. The wire may be attached to the top of the main or service line with electrical
tape anchored at set intervals.

NOTE: Tracer wire shall not be coiled around the main or service pipe.

2.3 Tracer wire shall have an approved coating/insulation suitable for underground installation,
be copper or copper clad steel, and have a minimum size of #14 AWG.

NOTE: For boring and plowing/pulling of mains and services, it is recommended that the
tracer wire installed be stronger, either by having a higher tensile strength (EHS — Extra
High Strength), or by having a larger diameter size. Installing these types of tracer wires
will reduce potential damage in the continuity of the wire during construction.

2.4 Tracer wire shall be electrically continuous. If electrical test indicate a break in the coated
wire exists at the time of installation, the break is to be repaired.

2.5 All wire terminations on service risers shall be made above ground. The wire shall be
protected from 6 inches below grade to 6 inches above grade. This can be achieved in
several ways, using a tracer wire snap (see Standard 52-B-8 for stores code number),
tracer wire inside a sleeve used to protect the riser, or inside a separate conduit fastened
to the side of the riser.

2.6 Tracer wire splices are to be made through the following soldering procedure.

2.7 Tracer wire used for plastic services from steel mains shall be electrically bonded to the
steel main by approved CadWelding (Thermite) see standard 53PQ in this book.

3.0 Tracer Wire — Soldering Procedure

3.1 This process shall be completed using any of the following methods to heat the solder to a
temperature that allows for an adequate joint.

3.1.1 Appropriate Methods of Heating include:

3.1.1.1 Butane Torch
3.1.1.2 Propane Torch

3.1.2 Inappropriate Methods of Heating include:
3.1.2.1 Oxyacetylene torch
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3.2 Materials used shall be the following:

3.2.1
3.2.2
3.2.3
3.2.4
3.2.5

3.3 Cleaning of the bare tracer wire shall be completed prior to soldering.

Tracer wire that conforms to NorthWestern Energy procedures and standards.
Rosin Core Solder (plain solid with flux paste) NOTE: Acid Core is not allowed
DBY Connections, or

Stick Fusion Bonded Epoxy, or

3M Mastic Tape wrapped with 3M Electrical Tape

Removing

oxidization from the wires will promote proper joining, easier soldering, and a sound joint.
Cleaning shall not leave gouges in the wire and shall not affect the integrity of the main

line.

3.4 There are two approved methods for joining tracer wire on the distribution system.

3.4.1
3.4.2

Splicing the tracer wire without cutting the main tracer wire, and
Splicing by cutting the main tracer wire

3.5 The joint design for not cutting the main tracer shall be prepared in the following manner:

3.5.1
3.5.2

3.5.3
3.5.4
3.5.5

All sources of ignition shall be eliminated.

If the main tracer wire is tight against the Main line, give a slight pull, just enough to
slack the wire (minimum 3 inches) and allow access to solder the joint.

An appropriate heat shield (i.e. leathers) shall be placed over the main line.

Strip the main tracer wire removing all shielding in no more than a 2-in. length.
Wrap the service tracer wire around the main tracer wire a minimum of 3 times.
Making sure that the wraps are tight. See Figure 3.3a.

Figure 3.3a — Service Tracer Wire Connection To Main Tracer Wire

3.5.6

]

If this is a connection of one end to another, a splice as shown in Figure 3.3b
shall be used.

Figure 3.3b — Western Union Splice — For End Connection Splices

3.5.7

[l
= e
—— -
—— (| 2
R R e =

Using one of the heating methods in 3.1.1, directly heat the joint while applying
solder. Cover the entire joint with solder establishing a sound connection. The
soldering process should not take longer than 20 seconds.

NOTE: Verify connection by pulling on the connection with one hand while holding
the main wire in the other — the joint should not start to unwrap and solder should
not crack or flake.
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3.5.8 After allowing the wires to cool, apply one of the following covering methods on all

sections of the exposed wire. Methods of covering are Fusion Bonded Epoxy, 3M
Mastic wrapped with 3M Electrical tape.

3.5.8.1 If 3M Mastic is used it shall be formed to encase the joint and then
electrical tape shall be used to cover the Mastic.

3.6 The joint design for cutting the main tracer shall be prepared in the following manner:

3.7
3.8

3.9

3.6.1
3.6.2

3.6.3
3.6.4
3.6.5

3.6.6

3.6.7

3.6.8

All sources of ignition shall be eliminated.

If the main tracer wire is tight against the main line, give a slight pull, just enough to
slack the wire (minimum 3 inches) and allow access to solder the joint.

An appropriate heat shield (i.e. leathers) shall be placed over the main line.
Cut the tracer wire

Strip the main tracer wire removing all shielding with no more than 2 inches in
length.

Splice shall be twisted together making a tight bundle. There should be a minimum
of three twists.

The joint shall be soldered after twisting, using the method described in 3.5.7
above.

After allowing the joint to cool, a DBY splice kit shall be applied to the splice
including: connecting the Scotchlok Electrical Spring Connector (wire nut) by
twisting in a clockwise direction, and inserting the splice into the Gel-Filled Insulator
Tube (grease ball/tube).

NOTE: Push past the locking fingers to hold the Scotchlok connector in place.
Position the wires in wire channels and snap insulator tube cover closed.

Figure 3.3c — DBY Installation

NOTE: DBY Splice kits are only allowed in conjunction with a soldered tracer wire
joint. DBY splice kits shall not be used to connect tracer wire on NWE's gas
distribution system without the proper soldering procedures followed in this
standard performed prior to installation (i.e. DBY splice kits are no longer an
acceptable means of connection if used alone).

Relocate tracer wire next to main and cover according to NWE codes and standards.

Acceptable joints shall be verified by visually observing that soldering is completed in

accordance with this procedure. Any joint not meeting the requirements of this procedure
shall be removed and rework shall be done to this procedure.

Wire connections to steel components shall be made by CadWelding (Thermite) or other

methods approved by engineering.

NOTE: Brazing wire to pipe is not allowed.
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1.0 Scope

The purpose of this guideline is for the abandonment and/or retirement, of plastic main and service
gas lines in the NorthWestern Energy Distribution System. The purpose of this guideline is also for
the temporary disconnection of plastic service gas lines in the NorthWestern Energy Distribution
System. Deviation from these guidelines must be approved by local management and require
engineering to be completed. This guide shall not be used in any manner for construction,
retirement, or abandonment of steel services. These procedures are intended to accommodate the
requirements as set by NorthWestern’s O&M section 3190.

2.0 General

2.1 Procedures utilized to retire / abandon a plastic main or service shall be in accordance
with the NorthWestern Gas Standards, are based on the Code of Federal Regulations
(49CFR 192).

2.2 When abandoned, all facilities (main, service, and/or vaults) shall be physically
disconnected from the system, purged, and sealed at both ends to avoid combustable
accumulation.

2.2.1 Vaults shall be filled with acceptable compaction material.
2.2.2 If the volume of gas is minor, mains and services do not need to be purged.

2.3 Management shall be responsible to assure that only current qualified individuals,
materials, and procedures are used to retire / abandon plastic mains / services in the
Company's distribution system.

2.4 Two methods are available for the retirement / abandonment of main and service that
NorthWestern utilizes in the distribution system.

2.4.1 ltis preferred, where practical, to remove the abandoned / retired pipe.
2.4.2 For mains and services a cap shall be used to retire / abandon a plastic service.

Note:  Local engineering may specify another method for retirements /
abandonments based on location or engineering decision. Records of the
decision must be kept in the job packet and ditch card.

3.0 Excavation
3.1 Please refer to Standard-55 for excavation and burial requirements.

4.0 Procedure for Retirement / Abandonment

4.1 Lines shall be stopped or bypassed using appropriate and acceptable means (i.e. line
stopper/bypass fittings - mains or service tee - services).

4.2 After gas has been confirmed shut off to the retirement / abandonment area the line may be
cut.

4.3 Aline shall be cut in an area that is reasonable and will not create a hazard.

4.3.1 A main line should be cut as to leave enough room to join a cap on the end of the
pipe.

4.3.2 A service line should be cut as close to the service tee as allowable and capped
per approved joining process.
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4.4 Cut an additional section from the pipe so as to create room and a spacer between a live

5.0

4.5

4.6

4.7

4.8

line and an abandoned / retired line.

4.4.1 For a main line there shall be at a minimum 36 inches between the retired section
of line and the live line. It is preferred that the line will be cut back to the right-of-
way or the property line.

4.4.2 For services there shall be at a minimum 24 inches between the retired tee and
service line. It is preferred that the line will be cut back to the right-of-way or the
property line.

Burn Off/Purging & Pigging

451 For pipes less than an acceptable volume a controlled burn off may be used
through a valve.

4.5.2 Purging of the retired / abandoned line is required for pipes with a volume greater
than acceptable for neutral purging. Purging may be completed using a nitrogen
atmosphere — See Purging Standard (57-E) for the Nitrogen Capacity Table. This
table is only meant as a guideline and values are approximate. However, pigging
of the line will accomplish the same results — See the Pigging Standard (57-D).

The following method shall be used depending on the size of the line retiring /
abandoning. After the line has been cut, place an appropriate end cap over the pipe
and completely join the pipe and end cap. This should be done for both the line side
and the retired / abandoned side.

Tracer wire on the retired / abandoned line shall be disconnected from the main line and
stored in a manner that will not give any indication during a locate.

Following the joining process, the live side should be soaped to ensure soundness and
check for leaking.

Temporary Disconnection of Services

To discontinue service to a customer, the following procedures must be followed to ensure no
potential flow beyond the disconnection point.

5.1

5.2

5.3

54

The valve closed to discontinue service must be sealed with proper locking devices to
ensure that only authorized personnel may gain access.

When a valve has no positive shut off and cannot be replaced or repaired at the
disconnection time, a mechanical device which prevents the flow of gas will be installed
between the valve and customer meter until corrective action can take place.

Where outside conditions exist, preventing the use of a proper locking device on a valve,
a mechanical device must be installed between the valve and the customer meter to
prevent gas flow.

Please refer to Standard 3190 in the gas Operations and Maintenance Standards
handbook for further information pertaining to proper abandonment, deactivation, or
disconnection procedures.
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1.0 Scope

The purpose of this standard is to describe NorthWestern Energy’s requirements for the reinstatement
of plastic service linesThis standard is intended to comply with DOT 49 CFR part 192.725.

2.0 Facilities Reinstatement

2.1

2.2

2.3

All disconnected service lines must be tested in the same method as a new service line
before they may be reinstated, except as described in section 2.2 of this Standard.

All service lines disconnected from the main line must be tested from the disconnection point
to the service line valve by the same method as a new service line; however, if conditions
are made to maintain a continuous service (installation of a bypass), any part of the original
service line used to maintain the continuous service will not need to be tested.

If damage to the pipe is found in the vicinity of the service tee, an inspection is required at
the service tee. The main and tee shall be closely examined for any damage.
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1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
installation procedures and policies concerning plastic pipe joining (joining material in pipelines other
than by welding procedures). These procedures are intended to accommodate the requirements as
set by NorthWestern’s O&M section 5500.

2.0 Approved Joining Procedures

NorthWestern Energy approves the following procedures as appropriate joining methods for heat
fusing and mechanically connecting plastic pipe. All NorthWestern Energy employees making heat
fusions or mechanical connections on plastic pipe must be trained and tested according to the
procedures found in subsequent areas of this handbook.

NOTE: Plastic fusion is the recognized method for joining plastic PE pipe, however, mechanical
connections are also an approved method of joining plastic pipe (with approved fittings only).

NOTE: Heat may not be applied through the use of a torch or other flame. Only approved heating
irons and faces may be used to perform heat fusion.

2.1 Socket Fusion - Approved as an appropriate joining method for plastic pipe in sizes
ranging from %2” CTS through 2” IPS.

NOTE: Socket Fusion may be performed on 2” IPS plastic PE pipe, however, Butt Fusion
is recommended.

2.2 Butt Fusion - Approved as an appropriate joining method for plastic pipe in sizes ranging
from 2” IPS through 12” IPS. An approved application device must be used to perform the
fusion.

NOTE: Butt Fusion is the recommended fusion for 2” IPS plastic PE pipe and above.

2.3 Saddle Fusion - Approved for plastic service tees and branch saddle installations in main
sizes ranging from 2” IPS through 12" IPS. An approved application device must be used
to perform the fusion.

NOTE: The use of serrated heating irons is mandatory.

2.4 Electrofusion - Approved for all plastic pipe and fittings, and is one of the two methods
allowed for making mixed fusion joints. Recommended for tie-ins where butt fusion and
socket fusion are less effective.

NOTE: The preferred method of fusing 2” x 2” High Volume Tapping Tees (HVTT’s) is
through Electrofusion methods.

NOTE: Be aware when tapping HVTT’s on live distribution mains, that there is a possibility
of a substantial amount of blowing gas to be released through the tapping procedure. A
No-Blow Tap Tee Wrench shall always be used to prevent potential hazards caused by the
unnecessary loss of natural gas.
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2.5 Mechanical Connections - Approved as an appropriate joining method for plastic pipe in

2.6

2.7

2.8

sizes ranging from 1/2” CTS through 2" IPS. Mechanical Connections are one of the two
methods allowed for making mixed fusion joints.

Steel to Plastic Transitions — Only manufactured steel to plastic transition fittings are
allowed. This includes transition fittings that are part of a fabricated assembly, such as
risers and steel tapping tees with plastic outlets. Field installed mechanical joints shall not
be used to connect steel to plastic.

Proper maintenance and safety rules shall always be followed, including keeping all
heating irons/faces clean and ensuring all faces have adequate surfaces for proper fusion,
shielding fusion equipment from inclement weather and winds, ALWAYS using proper
safety precautions when fusing (ESPECIALLY WHEN FUSING IN A COMBUSTABLE
ATMOSPHERE), and ALWAYS wearing proper Personal Protective Equipment (PPE).

Proper Personal Protective Equipment (PPE) and potential safety considerations may
include the following:

NOTE: Proper PPE is dependant upon situation. Always be aware of potentially
hazardous environments and prepare accordingly.

2.8.1 Fire Resistant Coveralls (Nomex)

2.8.2 Hard Hat

2.8.3 Eye Protection

2.8.4 Hearing Protection

2.8.5 Breathing Apparatus/Respirator

2.8.6 Gloves

2.8.7 Monitoring Device(s)

2.8.8 Seasonal Clothing

2.8.9 Wind Direction
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for butt fusion procedures in
accordance with NorthWestern’s O&M section 5500.

2.0 Summary

The butt-fusion procedure in its simplest form consists of heating the squared ends of two pipes, a
pipe and a fitting, or two fittings, by holding them against a heated plate, removing the heater plate
when the proper melt is obtained, promptly bringing the ends together, and allowing the joint to cool
while maintaining the appropriate applied force.

3.0 Reference Documents

3.1 ASTM F2620 Standard Practice for Heat Fusion Joining of PE Pipe and Fittings
4.0 Material
4.1 The materials fused according to this process will be PE 2406/2708 medium density

4.2

43

polyethylene (MDPE) pipe and fittings.

The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

4.4 This procedure CANNOT be used to fuse Aldyl-A. Electrofusion or Mechanical Fittings
must be used in these situations.
5.0 Pipe Size
5.1 This procedure will cover pipe diameter sizes ranging from 2” IPS to 12” IPS.

NOTE: Butt Fusion is recommended for pipe diameter sizes 2” IPS and greater, but Socket
Fusion may be used on 2” plastic pipe according to the construction situation.

6.0 Equipment

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Heating Tool

Butt Fusion Machine

Pipe Support Stands — Used for support on long pipe lengths.

Pipe cutter

Clean, dry, lint-free, non-synthetic cloth

Pyrometer (Contact pyrometers shall be used, no laser pyrometers are allowed.)
Isopropyl alcohol (Minimum 90% alcohol concentration.)
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7.0 Setup

7.1 Butt fusion machine setup parameters are prescribed in the Table 7.1.

Table 7.1 Butt Fusion Machine Setup Parameters

Setup Parameter

Manual Butt Hydraulic Butt
Fusion Machine | Fusion Machine

Required Condition

Set heating tool temperature and heat to
specified temperature

The surface temperature of heating tool faces must be 400° to 450°
F. A pyrometer should be used periodically to insure proper
surface temperature of the heating tool faces.

Install inserts Install inserts Install inserts for the pipe OD or the fitting being fused.
Electric power Electric power Check field generator for adequate power supply and fuel sufficient
supply supply to complete the fusion joint.

Manual pressure Set facing pressure

As required. Observe butt fusion machine manufacturer’s
instructions for setting facing pressure.

Manual pressure Set heating Observe the pipe and butt fusion machine manufacturer’s
pressure instructions for setting heating pressures.

Manual pressure Set fusion joining | Determine fusion joining pressure for the pipe OD and dimension
pressure ratio (DR) using 60 to 90 psi interface pressure. Observe pipe and

butt fusion machine manufacturer’s instructions to determine the
theoretical fusion joining pressure.

Determine drag
pressure

Drag pressure is the amount of pressure required to get the
carriage to move. This is determined in the field. Add this
pressure to the theoretical fusion joining pressure to get the actual
machine gage pressure to set.

7.2 An interfacial pressure (IFP) of 60 to 90 psi is used to determine the force required to butt
fuse the pipe components. For manually operated fusion machines, enough force should
be applied to roll the bead back to the pipe surface. A torque wrench may be used to
apply the proper force. Manual fusion without a torque wrench has been used successfully

by many gas utilities.
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Table 7.2 — McElroy No. 28 Hydraulic Fusion Machine

with 4.71 in? Piston, High Force, Green Cylinders

Pressure Guidelines

Target Theoretical | Drag Pressure Fusion

Fusion (TFP) (DP) (Gauge)
Pipe Size Pressure (psig) Pressure (FP)
2" IPS SDR 11 23 + Field Determined |=| MINIMUM 53
3"IPS SDR 11.5 49 + Field Determined |= MINIMUM 79
4"1PS SDR 11.5 80 + Field Determined MINIMUM 110
6" 1IPS SDR 11.5 174 + Field Determined MINIMUM 204
8"IPS SDR 11.5 295 + Field Determined |=| MINIMUM 325
8" IPS SDR 11 308 + Field Determined |=| MINIMUM 338
10" 1PS SDR 11 478 + Field Determined |=| MINIMUM 508
12" IPS SDR 11 672 + Field Determined |=| MINIMUM 702
12" IPS SDR 9 803 + Field Determined |=| MINIMUM 833

7.3 For hydraulically operated fusion machines, the Fusion Pressure (FP) is the Theoretical
Fusion Pressure (TFP) + Drag Pressure (DP).

7.3.1

7.3.2

The Theoretical Fusion Pressure (TFP) can be calculated using the fusion
pressure calculator (slide rule device that is included with machine). Or Table
7.2 or 7.3. Or McElroy McCalc Application on smart phone or tablet.

Drag Pressure (DP) is the amount of pressure required to get the carriage to
move. This is determined in the field. Drag Pressure (DP) is determined in the
field by bringing the faced pipe ends within 2 in. of each other and increasing
the pressure on the carriage until it just starts moving. Back off the pressure
until the carriage is barely moving and record the drag pressure in psig. There
must be material in the machine, not an empty machine. It is not uncommon to
have a different drag pressure for each joint. The carriage may move with the
heating pressure reducing valve backed all the way out. If so, this is your drag
pressure. A minimum of 30 psi is still used for the following calculation.

7.3.3 The Fusion Pressure is calculated two ways.
) If the Drag Pressure (DP) is 30psig or less, TFP + 30 = FP
. If the Drag Pressure (DP) is above 30psig, TFP + DP = FP

Theoretical Fusion Pressure (from table above)

TFP

+ Draq Pressure (Determined in field, MINIMUM 30psig) + DP

Fusion Pressure

= FP
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Table 7.3 — McElroy No. 412 and 618 Hydraulic Fusion Machine
with 11.78 in? Piston, High Force, Green Cylinders

Pressure Guidelines

Target Theoretical | Drag Pressure Fusion

Fusion (TFP) (DP) (Gauge)
Pipe Size Pressure (psig) Pressure (FP)
2" IPS SDR 11 9 + Field Determined |=| MINIMUM 39
3"IPS SDR 11.5 19 + Field Determined |= MINIMUM 49
4"1PS SDR 11.5 32 + Field Determined MINIMUM 62
6" 1IPS SDR 11.5 70 + Field Determined MINIMUM 100
8"IPS SDR 11.5 118 + Field Determined [=| MINIMUM 148
8" IPS SDR 11 123 + Field Determined |=| MINIMUM 153
10" 1PS SDR 11 191 + Field Determined |=| MINIMUM 221
12" IPS SDR 11 269 + Field Determined |=| MINIMUM 299
12" IPS SDR 9 321 + Field Determined (=] MINIMUM 351

7.4 For hydraulically operated fusion machines, the Fusion Pressure (FP) is the Theoretical
Fusion Pressure (TFP) + Drag Pressure (DP).

7.4.1

7.4.2

The Theoretical Fusion Pressure (TFP) can be calculated using the fusion
pressure calculator (slide rule device that is included with machine). Or Table
7.2 or 7.3. Or McElroy McCalc Application on smart phone or tablet.

Drag Pressure (DP) is the amount of pressure required to get the carriage to
move. This is determined in the field. Drag Pressure (DP) is determined in the
field by bringing the faced pipe ends within 2 in. of each other and increasing
the pressure on the carriage until it just starts moving. Back off the pressure
until the carriage is barely moving and record the drag pressure in psig. There
must be material in the machine, not an empty machine. It is not uncommon to
have a different drag pressure for each joint. The carriage may move with the
heating pressure reducing valve backed all the way out. If so, this is your drag
pressure. A minimum of 30 psi is still used for the following calculation.

7.4.3 The Fusion Pressure is calculated two ways.
. If the Drag Pressure (DP) is 30psig or less, TFP + 30 = FP
o If the Drag Pressure (DP) is above 30psig, TFP + DP = FP

Theoretical Fusion Pressure (from table above)

TFP

+ Drag Pressure (Determined in field, MINIMUM 30psiq) + DP

Fusion Pressure

= FP
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8.0 Procedure

8.1

8.2

8.3

Clean the inside and outside of the components (pipe or pipe and fitting) to be joined with a
clean, dry, lint-free, non-synthetic cloth such as cotton. Remove all foreign matter from the
piping component surfaces where they will be clamped in the butt fusion machine. If this
does not remove the contamination, refer to 8.1.1.

8.1.1 Before installing the pipe in the fusion machine, clean the OD, ID and ends with
a clean, dry, lint-free, non-synthetic cloth such as cotton. If the contamination
cannot be removed this way, wash the pipe with water and a clean cloth or
paper towel to remove the contamination, rinse the pipe with water and dry
thoroughly with a clean, dry, lint-free non-synthetic cloth such as cotton or
paper towel. If contamination, such as bar oil, was transferred to the pipe ends
after cutting, use 90% or greater isopropyl alcohol or acetone on a clean cloth
or isopropyl! alcohol wipes on the ends of the pipe to clean the contamination,
then rinse with water and dry thoroughly on the pipe ends, ID and OD. It is
important that pipe ends be clean before installing in the fusion machine to
avoid contamination fusion machine parts that contact the pipe ends such as
the facer and heater. If the facer or heater becomes contaminated, the
contamination may be transferred back to the pipe ends, possibly
compromising joint quality. Do not use the facer to remove contamination
(Reference ASTM F2620 X1.7.1).

If applicable, place pipe support stands at both ends of the butt fusion machine and adjust
the support stands to align the pipe with the fusion machine centerline. Install the pipes or
fittings being joined in the stationary and movable clamps of the butt fusion machine.
Leave enough pipe protruding through the clamps to allow for facing and clamp the pipe or
fitting in the machine.

8.2.1 Take care when placing pipe or fittings in the butt fusion machine. Pipes shall
be aligned before the alignment clamp is closed. Do not force the pipe into
alignment by pushing it against the side of an open butt fusion machine clamp.
Pipes that are freshly cut and molded fittings general do not have toe-in, and
when mated to old-cut pipe or fabricated fittings, removing toe-in can ease
adjustment for high-low alignment.

Face the piping component ends until the facer bottoms out on the stops and is locked
between the jaws to establish clean, parallel mating surfaces between the pipef/fitting ends
(see note). Move the carriage to separate the pipe ends from the facer, remove the facer
and all shavings and debris from the facing operation by brushing away with a clean, dry,
lint-free, non-synthetic cloth such as cotton. Bring the pieffitting ends together at facing
pressure A visual inspection of this operation should verify a square face, perpendicular to
the pipe centerline on each pipe end and with no detectable gap.

NOTE: A facer is a rotating cutting device used to square-off the pipe or fitting ends to
obtain properly mating fusion surfaces. If so equipped, facing should continue until a
positive mechanical stop on the butt fusion machine is reached.
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8.4 Check the pipe ends for high-low alignment and out-of-roundness. [f adjustment is

8.5

8.6

needed, adjust the high side down by tightening the high side clamp. Do not loosen the
low side clamp or slippage may occur during fusion. Re-face the pipe or fitting ends if
excessive adjustment is required (more than 180° rotation of the clamp knob) and remove
any shavings from the re-facing operation with a clean, dry, lint-free, non-synthetic cloth
such as cotton. The maximum OD high-low misalignment allowed in the butt fusion
procedure is to be less than 10% of the pipe minimum wall thickness.

Butt Fusion of Coiled Pipe (Reference ASTM F2620 X1.5) — Coiled pipe is available in
sizes up to 6in IPS. Coiling may leave a set in some pipe sizes that must be addressed in
the preparation of the butt fusion process. There are several ways to address this
situation:

8.5.1 Straighten and re-round coiled pipe before the butt fusion process.
(Specification D2513 requires field re-rounding of coiled pipe before joining pipe
sizes larger than 3 in. IPS.)

8.5.2 Ifthere is still a curvature present, install the pipe ends in the machine in an “S”
configuration with the print lines approximately 180° apart in order to help gain
proper alignment and help produce a straight joint.

8.5.3 If there is still a curvature present, another option would be to install a straight
piece of pipe between the two coiled pipes.

Verify that the heater surface temperatures are in the specified temperature range 400°F to
450°F. A pyrometer shall be used before the first joint of the day and periodically
throughout the day to insure proper temperature of the heating tool face. All pyrometers
are sensitive to usage techniques. Carefully follow the manufacturer’s instructions for best
results.

8.6.1 Ensure the contact surfaces of the heating tool are clean. If necessary, wipe
the surfaces of the heating tool with a clean, dry, lint-free, non-synthetic cloth
such as cotton. Place the heating tool in the butt fusion machine between the
piping component ends and bring the pipe or fitting ends into full contact with
the heating tool at fusion pressure. Briefly ensure full contact between piping
component ends and the heating tool and then reduce the pressure to drag
pressure but without breaking contact between the piping component ends and
the heating tool.

8.6.2 Once the indication of melt is observed around the circumference of the pipe
and pressure has been reduced from fusion pressure to contact pressure a
bead of molten polyethylene will develop between the heater and the pipe or
fitting. DO NOT USE EXCESSIVE PRESSURE - IT IS NOT NEEDED.
Continue heat soak time until the melt bead size has developed against both
heater faces per Table 8.1.
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Table 8.1 Minimum Melt Bead Size

]

} PIPE or FITTING

]

AM—-AX»MI

J\[

Heater

le— A" Minimum Melt
Bead Size Needed
Before Removing

PIPE or FITTING {

e

Pipe Size “A” Minimum Melt Bead Size, Inches
2 IPS, 3 IPS 1/16
4IPS, 6 IPS 3/16

8PS, 10 IPS, 12 IPS

1/4

8.7 When the proper bead size is observed, quickly move the piping component ends away
from the heating tool, remove the heating tool and quickly inspect the pipe ends.

8.7.1 Acceptable melt appears flat and smooth with no unmelted areas.
Unacceptable melt appearance is any combination of a concave surface,
unmelted areas, a bubbly pockmarked sandpaper-like surface or melted
material sticking to heating tool surfaces (see Fig 8.1). Low strength joints
result from unacceptable melt appearance. Discontinue the joining procedure,
allow the component ends to cool completely and restart from 8.1.

NOTE: A concave melt surface is caused by unacceptable pressure during

heating.

Figure 8.1 — Unacceptable Melt Appearance
(Reference ASTM F2620 X2.7)

Unacceptable concave melt appearance after heating.

Possible over-pressurization during the heating cycle.
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8.7.2 Table 8.2 presents the maximum time allowed for opening the carriage,

removing the heater, inspecting the acceptability of the melt, and bringing the
pipe ends together. Do not slam the pipe ends.

NOTE: A concave melt surface is caused by unacceptable pressure during
heating.

Table 8.2 Maximum Time to Open, Remove Heater Plate, Inspect Melt, and Close

NOTE: Fusion joints made in an enclosed and controlled factory fabrication environment will tolerate
and may use longer maximum heater removal times.

Field Applications
Pipe Size Maximum Heater Plate Removal Time (Seconds)
2" |PS SDR 11 8
3"IPS SDR 11.5 8
4" |IPS SDR 11.5 10
6" IPS SDR 11.5 15
8" IPS SDR 11.5 15
8” IPS SDR 11 15
10" IPS SDR 11 15
12" IPS SDR 11 15
12" IPS SDR 9 20
8.7.3 The correct fusion pressure rolls both melt beads over so that they touch the

piping component OD surfaces. Do not use excessive or insufficient force
(more than or less than the fusion interfacial pressure range). If the
components are brought together with excessive force, molten material may be
pushed out of the joint and cold material brought into contact forming a “cold”
joint. If too little force is used, voids and weak bonded areas can develop in the
joint as molten material cools and contracts.
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8.8 Hold the molten joint immobile under fusion pressure until sufficiently cooled. Cooling

under pressure before removal from the butt fusion machine is important in achieving joint
integrity. Maintain fusion pressure against the piping component ends for a minimum of 11
minutes per inch of pipe wall (See Table 8.3). For ambient temperatures 100°F and
higher, additional cooling time may be needed. Avoid high stress such as pulling,
installation, or rough handling for an additional 30 min or more after removal from the
fusion machine. Do not apply internal pressure until the joint and surrounding material
have reached ambient air temperature.

NOTE: With the use of good handling equipment such as pipe lifts, pipe stands, rollers,
and proper slings, the pipe can be removed from the machine and moved longitudinally
down the pipeline with very minimal force.

Normal Pipe Handling would be considered:

e Elevating the pipe above the lower jaws of the machine with the pipe lifts fitted to
the machine

e Pulling the pipe horizontally with support provided by pipe stands and/or rollers
downs stream of the machine per industry practice.

o Lift the pipe on both sides of the joint so that the joint is supported but the machine
is able to be removed.

e Using a pipe handling system that limits stresses to similar levels as the methods
mentioned above.

Rough Handling would be considered:

e Lifting the pipe directly at the butt fusion thereby inducing bending stress directly on
the joint

e Pulling the pipe horizontally out of the machine without adequate support and
allowing the fused section to fall

NOTE: Pouring water or applying wet cloths to the joint to reduce cooling time is not
acceptable. The use of a controlled cooling cycle procedure to reduce cooling time, such
as applying conditioned air, is acceptable only where testing demonstrates that acceptable
joints are produced using the controlled cooling cycle procedure.
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Table 8.3 - Butt Fusion Time Cycle Guidelines
Minimum
Cooling Pipe
*Approximate | **Minimum Time Temperature
Minimum | Heating Cycle | Fusion/Cool | |Prior to pulling, Prior to
Melt Bead Time Pressure installation, Pressure
Pipe Size Size 400°F to 450°F Time rough handling Testing
2" IPS SDR 11 1/16 inches 0 min, 58 s 2min,30s [+ 30 min ambient
3"IPS SDR 11.5 1/16 inches 1min, 22 s 3min,30s [+ 30 min ambient
4" |IPS SDR 11.5 3/16 inches 1min,45s 4 min,30s [+ 30 min ambient
6" IPS SDR 11.5 3/16 inches 2min, 35s 6 min,30s [+ 30 min ambient
8" IPS SDR 11.5 1/4 inches 3min, 22s 9 min + 30 min ambient
8" IPS SDR 11 1/4 inches 3 min, 31s 9 min + 30 min ambient
10" IPS SDR 11 1/4 inches 4 min, 23 s 11 min + 30 min ambient
12" IPS SDR 11 1/4 inches 5min,12s 13 min + 30 min ambient
12" IPS SDR 9 1/4 inches 6 min, 22 s 16 min + 30 min ambient

*Provided by McElroy McCalc. It should be emphasized that these approximate heating times are

strictly guidelines. Certain conditions will almost always exist, which result in longer or shorter heating
times. The most important guideline is to achieve a complete melt pattern with the proper bead size.

**Determined using equation in 8.8 to find the minimum. Then rounded up for simplification.

52-PA - 10



Attachment LIUNA 1.3a
Page 101 of 494

NorthWestern Energy
52 Plastic Original Date Standard Number
52-PA Butt Fusion 06/01/2006 52-PA
Supersedes Revision Revision Date Prepared / Approved By
Standard: 52-PA 8 04/01/2022 AJ / Committee

8.9 Strict adherence by a trained or qualified operator to the butt fusion procedures and
adequate butt fusion process controls are the primary means to ensure a quality fusion.
Visually inspect and compare the joint against the butt fusion bead visual inspection

acceptance guideline in Figure 8.2.

NOTE: When butt fusing to molded fittings the fitting-side bead may display shape
irregularities such as minor indentations, deflections, ripples, non-uniform bead rollover
from molded part cooling and knit lines, and other surface effects. In such cases, visual
evaluation is based mainly on the size and shape of the pipe-side bead.

Figure 8.2 — Outside Diameter Butt Fusion Bead Guideline

4

These visually acceptable beads may have a
gap under the bead after it cools.

around pipe

PE Pipe (Cross Section View)

Visually Acceptable - Uniform Bead

These visually acceptable beads may have a
gap under the bead after it cools.

e

pipe bead)

\

PE Pipe (Cross Section View)
Visually Acceptable - Non-uniform Bead

sizes but uniform around pipe (typical pipe to
molded fitting bead or Bimodal to Unimodal

The V-Groove should not be deeper
than half the bead height

N

PE Pipe (Cross Section View)

Visually Unacceptable - Mon-
uniform/Uniform Bead around pipe —
V-Groove too deep at pipe-tangent

These visually acceptable beads may have a
gap under the bead after it cools.,

?

OO rvsrmiatch

PE Pipe (Cross Section View)
Visually Acceptable - Non-uniform Bead

sizes but uniform around pipe (Outside diameter
mismatch less than 10% of the wall)
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Figure 8.3 — Acceptable Visual Appearance (Reference ASTM F2620 X2)

Proper double roll-back bead. Proper alignment.
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Figure 8.4 — Unacceptable Visual Appearance (Reference ASTM F2620 X2)

Unacceptable concave melt appearance after heating.
Possible over-pressurization during the heating cycle Incomplete face-off.

Improper alignment in fusion machine-mitered joint. Improper “high-low” pipe alignment.

“ =
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9.0 Cold Weather Fusion Considerations (Reference ASTM F2620 A1)

9.1

9.2

9.3

9.4

9.5

Butt, Saddle, or Socket fusion joining is generally not recommended below -4 °F without
special provisions such as a portable shelter or trailer or other suitable protective
measures with auxiliary heating.

Cold Weather Handling — Pipe shall be inspected for damage. Polyolefin Polyethylene
pipes have reduced impact resistance in sub-freezing conditions. Avoid dropping pipe in
sub-freezing conditions. When handling coiled pipe at temperatures below 40°F, it is
helpful to uncoil the pipe prior to installation and let it straighten out. Gradually uncoil the
pipe and cover it with dirt at intervals to keep it from recoiling. Always use caution when
cutting the straps on coils of pipe because the outside end of a coil may spring out when
the strapping is removed.

Wind and Precipitation — The heating tool shall be shielded in an insulated container to
prevent excessive heat loss. Shield the pipe fusion area and fusion tools from wind, snow,
blowing dust, and rain by using a canopy or similar device.

Pipe and Fitting Surface Preparation — The pipe and fitting surfaces to be “joined” or held
in clamps shall be dry and clean and free of ice, frost, snow, dirt, and other contamination.
Regular procedures for preparation of surfaces to be joined, such as facing for butt fusion
and roughening for saddle fusion shall be emphasized. After preparation, the surfaces
shall be protected from contamination until joined. Contamination of the area to be fused
will likely cause incomplete fusion. Frost and ice on the surfaces of the pipe to be clamped
in either a cold ring or alignment jigs may cause slippage during fusion. Inspect coiled
pipe to see if it has flattened during storage, which could cause incomplete melt pattern or
poor fusion. It may be necessary to remove several inches at the pipe ends to eliminate
such distortion. Pipe may have a slight toe-in or reduced diameter for several inches at
the end of the pipe. The toe-in may need to be removed before butt fusing to a freshly cut
pipe end, or to a fitting.

9.4.1 Preparing Butt Fusion: When fusing coiled pipe at ambient temperatures below
32 °F removing an end section of pipe from the coil and butt fusing a straight
section of pipe to achieve pipe alignment shall be acceptable. Completed joints
shall be allowed to cool to ambient temperature before any stress is applied.

Heating — Work quickly once pipe and fitting have been separated from the heating tool; so
that melt heat loss is minimized, but still take time (no more than 3s) to inspect both melt
patterns. Keep the heater dry at all times. Check the temperature of the heating tool
regularly with a pyrometer. Keep the heating tool in an insulated container between
fusions. Do not increase heating tool temperature above the specified temperature setting.
Gas-fired heating tools are used only in above freezing conditions.
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9.6 Cold Weather Butt Fusion:

9.6.1

9.6.2

9.6.3

9.6.4

The fusion operator shall be aware of ambient weather conditions during the
butt fusion of polyethylene pipe and fittings and be ready and capable to make
adjustments to the fusion procedure if ambient weather conditions change
significantly.

The qualified fusion procedure shall provide suitable measures for adjustment
of fusion parameters, in particular the heating time, when the ambient
temperature changes or during windy conditions. Colder temperatures require a
longer heating time to develop an indication of melt and the final bead size. The
pipe wall thickness and pipe diameter are primary factors to consider when
determining the necessary heating cycle time.

The modifications to the fusion procedure require validation through the
production of test fusions and their assessment by comparison to visual
guidelines and bend testing.

When making butt fusion joints at ambient temperatures below 3 °F, the pipe
ends shall be pre-heated. Pre-heating methods include using a heating blanket
or warm air device to increase pipe end temperature, or clamping the pipe ends
in the fusion machine, installing the heater plate between them, and moving the
pipe ends to within 0.50 to 0.25 in of the heater plate. Pre-heating time vary
depending on ambient temperature, pipe diameter and pipe wall thickness. The
use of direct application open flame devices, such as torches, for heating
polyethylene pipe is prohibited.
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9.6.5 Exposure of the fusion heater plate and pipe to wind can result in unacceptable

9.6.6

9.6.7

9.6.8

9.6.9

9.6.10

temperature variations during butt fusions and possible joint contamination. A
suitable shelter shall be used to protect the pipe and fusion heater plate from
extreme wind and to ensure a more consistent environment. Additionally plugs
or covers shall be used for the ends of the pipe in order to alleviate temperature
variations to the heating process caused by wind.

NOTE: Although wind conditions, during cold weather butt fusion, are the
primary concern, wind conditions can affect butt fusion quality at all ambient
temperatures by chilling the heated pipe surfaces during the heat soak. This
increases the heat soak time to obtain the bead size against the heater surface.

The specified heating plate temperature range shall not be exceeded to
accommodate cold weather conditions.

The fusion pressure must be maintained until a slight melt is observed around
the circumference of the pipe or fitting before releasing pressure for the heat
soak.

NOTE: Check for pipe slippage in the fusion machine in cold weather
applications. The pipe is stiffer in cold temperatures and the OD of the pipe will
shrink slightly, increasing the potential for slippage in the jaws.

Do not apply additional pressure during the heat soak to accommodate cold
weather conditions.

Follow the minimum heat soak time for the wall thickness of pipe to be fused
per 8.6.2. The melt beads formed against the heater surface during the heating
soak shall be in accordance with Table 8.1. It is critical that the melt bead sizes
specified in Table 8.1 be achieved.

When the specified heat soak time and melt bead size has been achieved, the
pipe and heater shall be separated in a rapid, snap-like motion. The melted
surfaces shall then be joined as soon as possible, within the maximum times
allowed in Table 8.2, so as to minimize cooling of the melted pipe ends. Cool
the joint per 8.7.

9.7 Cold Weather Butt Fusion Assessment

9.7.1

9.7.2

Assessment guidelines for fusion joints that are made under cold weather
conditions are the same as for fusion joints made at warmer ambient
temperatures. Key concerns affecting the quality of cold weather fusion joints
are incorrect heating time, application of pressure during heating soak and
moisture contamination that could generate a weak fusion joint. Therefore strict
adherence by a trained or qualified operator to the butt fusion procedures and
adequate butt fusion process controls are the primary means to ensure a
quality fusion.

Visual assessment of the finished bead is the same as for fusion joints made at
warmer ambient temperatures. Correct shape of the finished bead, degree of
bead rollover to the pipe surface and depth of the v-groove are key indicators
(see Fig. 8.1, 8.2, 8.3.)
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for socket fusion procedures in
accordance with NorthWestern’s O&M section 5500.
2.0 Summary

The socket fusion procedure involves simultaneously heating the outside surface of a pipe end and
the inside of a fitting socket, which is sized to be smaller than the smallest outside diameter of the
pipe. After the proper melt has been generated at each face to be mated, the two components are
joined by inserting one component into the other. The fusion bond is formed at the interface resulting
from the interference fit. The melts from the two components flow together and fuse as the joint cools.
Optional alignment devices are used to hold the pipe and socket fitting in longitudinal alignment during
the joining process.

3.0 Reference Documents

3.1 ASTM F2620 Standard Practice for Heat Fusion Joining of PE Pipe and Fittings.
4.0 Material
4.1 The materials fused according to this process will be PE 2406/2708 medium density
polyethylene (MDPE) pipe and fittings.

4.2 The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

4.3 This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

4.4 This procedure CANNOT be used to fuse Aldyl-A. Electrofusion or Mechanical Fittings
must be used in these situations.
5.0 Pipe Size
5.1 This procedure will cover pipe diameter sizes ranging from 2" CTS to 2” IPS.

NOTE: Butt Fusion is recommended for pipe diameter sizes 2” IPS and greater, but Socket
Fusion may be used on 2” plastic pipe according to the construction situation.

6.0 Equipment
6.1 Heating Tool
6.2 Heating tool faces
6.3 Alignment jig
6.4 Rounding clamps (cold ring)
6.5 Depth gage
6.6 Chamfering tool (NOTE: For 2" IPS — 2” IPS pipe)
NOTE: The depth gage and chamfering tool may be combined into a single tool.
6.7 Tubing or pipe cutter
6.8 Fitting puller (NOTE: Recommended for 2” IPS fittings)
6.9 Clean, dry, lint-free, non-synthetic cloth
6.10 Pyrometer (Contact pyrometers shall be used, no laser pyrometers are allowed)
6.11 Isopropyl alcohol (Minimum 90% alcohol concentration)
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7.0 Procedure

71

7.2

7.3

Attach the proper size heater faces to the heating tool, and bring the surface temperature
of the tool faces to 490°F to 510°F. Use a pyrometer, on the first joint of the day and
periodically during the day to verify the temperature of the tool face surfaces within the
pipe or fitting contact area. Select multiple checkpoints to ensure uniform surface
temperature. Heating tool thermometers measure the internal temperature of the heating
tool, which is typically higher than the surface temperature of the heating tool faces.

Cut the pipe end squarely, and clean the pipe end and fitting, both inside and outside, by
wiping with a clean, dry, lint-free, non-synthetic cloth such as cotton. If this does not
remove the contamination, refer to 7.2.1.

7.2.1 Before installing the pipe in the fusion machine, clean the OD, ID and ends with
a clean, dry, lint-free, non-synthetic cloth such as cotton. If the contamination
cannot be removed this way, wash the pipe with water and a clean cloth or
paper towel to remove the contamination, rinse the pipe with water and dry
thoroughly with a clean, dry, lint-free non-synthetic cloth such as cotton or
paper towel. If contamination, such as bar oil, was transferred to the pipe ends
after cutting, use 90% or greater isopropyl alcohol or acetone on a clean cloth
or isopropyl alcohol wipes on the ends of the pipe to clean the contamination,
then rinse with water and dry thoroughly on the pipe ends, ID and OD. It is
important that pipe ends be clean before installing in the fusion machine to
avoid contamination fusion machine parts that contact the pipe ends such as
the facer and heater. If the facer or heater becomes contaminated, the
contamination may be transferred back to the pipe ends, possibly
compromising joint quality. Do not use the facer to remove contamination.
(Reference ASTM F2620 X1.7.1).

Chamfer to outside edge of the pipe end slightly and fix the rounding clamp about the pipe
as determined from the depth gage. Completely seat the depth gauge on the end of the
pipe, and install the cold ring clamp securely around the pipe and flush with the depth
gauge (ensure secure fit between pipe and cold ring to avoid slippage). After the clamp is
attached, remove the depth gauge - if necessary, clean fusion area again. Ensure pipe is
sufficiently round once cold ring is installed.

7.3.1  When using a socket coupling to join coiled pipe, if possible “S” the pipes on
either side of the coupling to compensate for coil curvature and make it easier
to join the second pipe to the coupling.

7.3.2 It is recommended to install a fitting puller on couplings, caps, and reducers
with a 2” IPS diameter.

NOTE: Some recommend using a 50-60 grit utility cloth to roughen the outside of the pipe
and inside of the fitting as a means of minimizing any possible skin interface when making
the fusion. Sandpaper is not recommended for this purpose, as it might disintegrate and
contaminate the joint interface. If roughening is performed, first clean the surfaces before
roughening with a clean cloth or water. Once the pipe or fitting surfaces have been
roughened and clean material has been exposed, water cannot be used to clean the pipe
surfaces. Clean dust and particles from the roughened surfaces afterwards by cleaning
the pipe or fitting ends with a clean dry lint-free, non-synthetic cloth such as cotton.
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7.4 Clean the heater adapters by wiping them with a clean, dry, lint-free, non-synthetic cloth

7.5
7.6

7.7

7.8

7.9

such as cotton to remove any contamination from the surfaces. Push the socket fitting
onto the preheated fitting tool face first, and then push the pipe into the pipe-side tool face
until the rounding clamps make contact with the heating faces. Do not install the heating
tool onto the pipe first. Inserting the pipe onto the heating tool first heats the pipe too long
and will cause overmelt. Push the heating tool, the pipe, and the fitting together with even
pressure. DO NOT TWIST OR ROTATE THE PIPE, FITTING, OR HEATING TOOL.

7.4.1 Molten PE material may be cleaned from heating tool faces with a wooden
implement such as a tongue depressor.

7.4.2 To remove burned or charred material from heating tool faces, heat the faces,
insert a short length of pipe into the female face and a socket fitting onto the
male face, then unplug the heating tool and let it cool completely. When the
pipe and fitting are removed from the cold heating tool, the burned or charred
material will be released from the heating tool faces along with the pipe and
fitting.

Heat the pipe end and the fitting socket for the time required in Table 7.1 or 7.2.

At the end of the heating time, simultaneously remove the pipe and fitting straight out from
the tool, using a snap action. Do not displace the melt. Quickly inspect the melt pattern on
the pipe and fitting. (If an incomplete pattern is seen, stop the fusion process, cut off the
melted pipe end, discard the melted fitting, and repeat steps 7.2 — 7.6). Immediately insert
the pipe straight into the socket of the fitting so the rounding clamp is flush against the end
of the fitting socket. DO NOT TWIST OR ROTATE THE PIPE OR FITTING. Hold or block
the joint in place to cool for the time specified in Table 7.1 or 7.2. For ambient
temperatures 100°F and higher, additional cooling time may be needed.

7.6.1 If the pipe or fitting are removed at an angle or twisted, melt can be damaged
and joint may leak or fail.

7.6.2 Grasp the pipe behind the cold ring clamp (Pulling on the cold ring clamp
handle can cause slippage or displace the melt).

Remove the rounding clamp, and inspect the melt pattern at the end of the socket for a
complete impression of the rounding clamp in the melt surface. There shall be no gaps,
voids, or un-bonded areas. Visually inspect for the pipe and fitting to be correctly aligned.
(See Figures 7.1 and 7.2). NEVER ALLOW A QUESTIONABLE JOINT TO BE PLACED
IN SERVICE.

Allow the joint to cool an additional 5 minutes before exposing the joint to any type of
stress (that is, burial, testing, or fusing the other end of the fitting.)

Allow for extremes in weather when making field joints. Heating times, dimensional
changes, etc., are affected by extreme weather conditions.
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Table 7.1 - Socket Fusion Time

Cycles (PE 2406/2708) (Yellow)

Additional
490° - 510° | Fusing Time Minimum Cooling| T
Heating (Holding Time |P Time o Total
Time Under L |(Prior to Pressure| T | Minimum Rough
Cycle Pressure) |U| Testing/Burial) (A| Handling Time

Pipe Size (sec) (sec) S (min) L (min - sec)
1/2" CTS 6-7 30s + 5min = 5min, 30 s
3/4" CTS 6-7 30s + 5min = 5min, 30 s
1" CTS 9-10 30s + 5min = 5min, 30 s
1-1/4" CTS 10-12 30s + 5min = 5min, 30 s
1/2" IPS 6-7 30s + 5min = 5min, 30 s
3/4" IPS 8-10 30s + 5min = 5min, 30 s
1" IPS 10-12 30s + 5min 5min, 30 s
1-1/4" IPS 12-14 45s + 5min = 5min, 45 s
1-1/2" IPS 14 -17 45s + 5min = 5min, 45 s
2" IPS 16-19 45s + 5min = 5min, 45s

Table 7.2 - Socket Fusion Time Cycles (PE 3408/3608/4710) (Black)

Additional
490° - 510° | Fusing Time Minimum Cooling| T
Heating (Holding Time |P Time (0] Total
Time Under L |(Prior to Pressure| T | Minimum Rough
Cycle Pressure) |U| Testing/Burial) (A| Handling Time
Pipe Size (sec) (sec) S (min) L (min - sec)
1/2" CTS 6-10 30s + 5min = 5min, 30 s
3/4" CTS 6—-10 30s + 5min = 5min, 30 s
1" CTS 9-16 30s + 5min 5min, 30 s
1-1/4"CTS| 10-12 30s + 5min = 5min, 30 s
1/2" IPS 6—10 30s + 5min = 5min, 30 s
3/4" IPS 8-14 30s + 5min = 5min, 30 s
1" IPS 15-17 30s + 5min = 5min, 30 s
1-1/4" IPS 18 — 21 60s + 5min = 6min
1-1/2"IPS| 20-23 60s + 5min = 6min
2" IPS 24 — 28 60s + 5min = 6min
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Figure 7.1 — Acceptable Visual Appearance (Reference ASTM F2620 X2)

Melt bead flattened by cold ring. No gaps or voids. Good alignment between pipe and fitting.

Figure 7.2 — Unacceptable Visual Appearance (Reference ASTM F2620 X2)

Melt bead not flattened against the fitting/cold ring
Improper insertion depth; no cold ring.
Excessive heating. Excessive heating.

Misalignment
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8.0 Cold Weather Fusion Considerations (Reference ASTM F2620 A1)

8.1

8.2

8.3

8.4

8.5

Butt, Saddle, or Socket fusion joining is generally not recommended below -4 °F without
special provisions such as a portable shelter or trailer or other suitable protective
measures with auxiliary heating.

Cold Weather Handling — Pipe shall be inspected for damage. Polyolefin Polyethylene
pipes have reduced impact resistance in sub-freezing conditions. Avoid dropping pipe in
sub-freezing conditions. When handling coiled pipe at temperatures below 40°F, it is
helpful to uncoil the pipe prior to installation and let it straighten out. Gradually uncoil the
pipe and cover it with dirt at intervals to keep it from recoiling. Always use caution when
cutting the straps on coils of pipe because the outside end of a coil may spring out when
the strapping is removed.

Wind and Precipitation — The heating tool shall be shielded in an insulated container to
prevent excessive heat loss. Shield the pipe fusion area and fusion tools from wind, snow,
blowing dust, and rain by using a canopy or similar device.

Pipe and Fitting Surface Preparation — The pipe and fitting surfaces to be “joined” or held
in clamps shall be dry and clean and free of ice, frost, snow, dirt, and other contamination.
Regular procedures for preparation of surfaces to be joined, such as facing for butt fusion
and roughening for saddle fusion shall be emphasized. After preparation, the surfaces
shall be protected from contamination until joined. Contamination of the area to be fused
will likely cause incomplete fusion. Frost and ice on the surfaces of the pipe to be clamped
in either a cold ring or alignment jigs may cause slippage during fusion. Inspect coiled pipe
to see if it has flattened during storage, which could cause incomplete melt pattern or poor
fusion. It may be necessary to remove several inches at the pipe ends to eliminate such
distortion. Pipe may have a slight toe-in or reduced diameter for several inches at the end
of the pipe. The toe-in may need to be removed before butt fusing to a freshly cut pipe
end, or to a fitting.

Heating — Work quickly once pipe and fitting have been separated from the heating tool; so
that melt heat loss is minimized, but still take time (no more than 3s) to inspect both melt
patterns. Keep the heater dry at all times. Check the temperature of the heating tool
regularly with a pyrometer. Keep the heating tool in an insulated container between
fusions. Do not increase heating tool temperature above the specified temperature setting.
Gas-fired heating tools are used only in above freezing conditions.

8.5.1 Heating during Socket Fusion — At colder temperatures the pipe and fitting
contract, thus the pipe slips more easily into the heating tool. At very cold
outdoor temperatures (particularly with IPS 2, 3, and 4 in. pipe), the pipe may
barely contact the heating surface. Longer heating times are used so that the
pipe first expands (from tool heat) to properly contact the heating tool, then
develops complete melt. The length of time necessary to obtain a complete
melt pattern will depend not only on the outdoor (pipe) temperature but wind
conditions and operator variation. Avoid cycles in excess of that required to
achieve a good melt pattern. To determine the proper time for any particular
condition, make a melt pattern on a scrap piece of pipe, using the heating time
as instructed by the pipe manufacturer. If the pattern is incomplete (be sure
rounding rings are being used), try 3s longer cycle on a fresh (cold) end of pipe.
If the melt pattern is still not completely around the pipe end, add an additional
3s and repeat the procedure. Completeness of melt pattern is the key. Keep
the heater dry at all times. Check the temperature of the heating tool regularly
and keep the heating tool in an insulated container between fusions.
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8.6 Pipe Outside Diameter — Pipe outside diameter contracts when cold. This results in loose
or slipping cold rings. For best results, clamp one cold ring in its normal position adjacent
to the depth gage. Place shim material (that is, piece of paper or rag, etc.) around the
inside diameter of a second rounding ring and clamp this cold ring directly behind the first
cold ring to prevent slippage. The first cold ring allows the pipe adjacent to the heated pipe
to expand to its normal diameter during the heating cycle.

8.7 Fitting Condition — If possible, store socket fittings at a warm temperature, such as in a
This will make it easier to place the fitting on the heating tool

truck cab, prior to use.
because fittings contract when cold.
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for saddle fusion procedures in
accordance with NorthWestern’s O&M section 5500.

2.0 Summary

The saddle fusion procedure involves melting the concave surface of the base of a saddle fitting,
while simultaneously melting a matching pattern on the surface of the pipe, bringing the two melted
surfaces together and allowing the joint to cool whole maintaining the appropriate applied force. An
appropriately sized saddle fusion machine is used to clamp the pipe main and the fitting, align the
parts and apply the specified fusion force.

3.0 Reference Documents

3.1  ASTM F2620 Standard Practice for Heat Fusion Joining of PE Pipe and Fittings
4.0 Material
4.1 The materials fused according to this process will be PE 2406/2708 medium density

4.2

4.3

4.4

polyethylene (MDPE) pipe and fittings.

The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

This procedure CANNOT be used to fuse Aldyl-A. Electrofusion or Mechanical Fittings
must be used in these situations.

5.0 Pipe Size and Other Specifications

5.1
5.2

5.3

5.4
5.5

This procedure will cover pipe diameter sizes ranging from 2” IPS to 8” IPS.

In cases of 1-1/4” main involving saddle fusion, Electrofusion tees shall be used due to
main wall thickness, and potential of burn through.

The preferred method of fusing High Volume Tapping Tees (HVTT’s) is through
Electrofusion methods.

The use of serrated heating iron faces is mandatory.

Saddle Fusion is allowed on live (pressurized) lines. However, Saddle Fusion is not
allowed on lines under pressure test, pressure tests generally exceed the MAOP.

6.0 Equipment

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Heating Tool and Faces

Saddle Fusion Tool w/Gauge

Optional Flexible Heat Shield

50-60 grit utility cloth (normally included in fitting package)

Clean, dry, lint-free, non-synthetic cloth

Pyrometer (Contact pyrometers shall be used, no laser pyrometers are allowed)
Isopropyl alcohol (Minimum 90% alcohol concentration)
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7.0 Terminology

7.1 Initial Heat (Bead-up) — The heating step used to develop an initial melt bead on the main
pipe.

7.2 Initial Heat Force (Bead-up Force) — The force (Ib) applied to establish an initial melt
pattern on the main pipe. The Initial Heat Force is the first number on the fitting label (see
figure 7.1 and 7.2).

7.2.1 Determining the saddle fusion force if label is not present — Initial Heat Force
(IHF) is determined by multiplying the area of the saddle fitting base by 60 psi,
the initial interface pressure. For rectangular base saddle fittings, the fusion
area is the base length (L) times the base width (W) less the area of the outlet
hole. Base curvature and corner radii are ignored. For round base saddle
fittings, the fusion area is the area of the base outside diameter less the area of
the outlet hole. Base curvature is ignored. (Reference ASTM F2620 X3).
Rectangular Base —

IHF = L x W — (0.785 x d?) x 60
Round Base —
IHF = 0.785 x (D?—d?) x 60
Where:
IHF = initial heat force, Ib.
L = rectangular base length, in.
w = rectangular base width, in.
d = outlet hole inside diameter, in.
D = round base outside diameter, in.

7.3 Heat Soak Force — The force (Ib) applied after an initial melt pattern is established on the
main pipe. The Heat Soak Force is the minimum force (essentially zero pounds) that
ensures that the fitting, heater and main stay in contact with each other. The Heat Soak
Force is the second number on the fitting label (See figure 7.1 and 7.2) and is usually zero.

7.4 Fusion Force — The force (Ib) applied to establish the fusion bond between the fitting and
the pipe. Fusion Force is usually half the Initial Heat Force. The Fusion Force is the third
number on the fitting label (See figure 7.1 and 7.2).

7.4.1 Determining the Fusion Force if label is not present — Fusion Force (FF) is one-
half of Initial Heat Force (IHF). (Reference ASTM F2620 X3).

FF =IHF/2

7.5 Total Heat Time — A time that starts when the heater is placed on the main pipe and initial
heat force is applied and ends when the heater is removed.

7.6 Cool Time — The time required to cool the joint to approximately 120°F (49°C). The fusion

force must be maintained for 10 min for all main sizes 2” IPS and above, after which the
saddle fusion equipment can be removed. The joint must be allowed to cool undisturbed
for an additional 30 min before tapping the main or joining to the branch saddle.
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Figure 7.1 Fitting Label of a Performance Pipe 6 x 4 IPS Round Base Branch Saddle

Initial Heat Force Heat Soak Force usion Force

Initial Heat Force Heat Soak Force Fusion Force

8.0 Setup

8.1

8.2

8.3

Select and install the proper heating tool faces to the heating tool based on the main size
and fitting base size. Consult the pipe, fitting or equipment manufacturer’s
recommendations.

Plug in the heating tool and bring the heating tool face surfaces to 490°F to 510°F (see
Table 12.1). A pyrometer is used to determine and periodically check the heating tool
surface temperature. Heating tool thermometers measure the internal temperature of the
heating tool which is typically higher than the surface temperature of the heating tool face.

Install the proper clamps in the Saddle Fusion Tool for the main size to be fused. Install
the proper fitting clamp for the fitting to be joined. Consult the pipe, fitting, or equipment
manufacturer’'s recommendations.

52-PE - 3




Attachment LIUNA 1.3a
Page 118 0f 494

NorthWestern Energy
52 Plastic Original Date Standard Number
52-PE Saddle Fusion 06/01/2006 52-PE
Supersedes Revision Revision Date Prepared / Approved By
Standard: 52-PE 7 04/01/2022 AJ / Committee
9.0 Preparation

9.1

9.2

9.3

Clean the inside and outside of the components (pipe or pipe and fitting) to be joined with
a clean, dry, lint-free, non-synthetic cloth such as cotton. Remove all foreign matter from
the piping component surfaces where they will be clamped in the Saddle Fusion Tool. If
this does not remove the contamination, refer to 9.1.1. Install the Saddle Fusion Tool on
the main according to the manufacturer’s instructions. The tool should be centered over a
clean, dry location where the fitting will be fused. Secure the tool to the main. A bolster
plate is recommended for 6” IPS and smaller main sizes.

9.1.1 Before installing the pipe in the fusion machine, clean the OD, ID and ends with
a clean, dry, lint-free, non-synthetic cloth such as cotton. If the contamination
cannot be removed this way, wash the pipe with water and a clean cloth or
paper towel to remove the contamination, rinse the pipe with water and dry
thoroughly with a clean, dry, lint-free non-synthetic cloth such as cotton or
paper towel. If contamination, such as bar oil, was transferred to the pipe ends
after cutting, use 90% or greater isopropyl alcohol or acetone on a clean cloth
or isopropyl alcohol wipes on the ends of the pipe to clean the contamination,
then rinse with water and dry thoroughly on the pipe ends, ID and OD. It is
important that pipe ends be clean before installing in the fusion machine to
avoid contamination fusion machine parts that contact the pipe ends such as
the facer and heater. If the facer or heater becomes contaminated, the
contamination may be transferred back to the pipe ends, possibly
compromising joint quality. Do not use the facer to remove contamination.
(Reference ASTM F2620 X1.7.1).

Abrade or scrape the surface of the main, where the fitting will be joined, approximately
0.007 in deep to remove any oxidation or contamination. This can be done before or after
the Tool is attached to the main. ENSURE ALL OF FUSION AREA IS ABRADED WITH
50-60 GRIT UTILITY CLOTH DOWN TO “FRESH PLASTIC.” The abraded/scraped area
must be larger than the area covered by the fitting base. It is important that the pipe
surface be free from any type of contaminates that may be spread before the scraping or
abrading process begins. Marks can be made on the outer surface of the pipe to aid in
visual indication of abrading/scraping coverage, however the marks should be made with a
non-petroleum based fast drying marker. After abrading/scraping, clean the pipe or fitting
ends with a clean, dry, lint-free, non-synthetic cloth such as cotton. All markings on the
pipe surface should be removed before beginning the heat cycle.

Abrade the fusion surface of the fitting with 50 to 60 grit utility cloth; remove all dust and
residue with a clean, dry, lint-free, non-synthetic cloth such as cotton. If applicable, tighten
the cap on the fitting. Insert the fitting in the Saddle Fusion Tool loosely. Using the Saddle
Fusion Tool, move the fitting base against the main pipe and apply about 100 Ibf to seat
the fitting. Secure the fitting in the Saddle Fusion Tool.
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10.0 Heating Procedure for Small Fittings (<2” IPS) (see Table 12.1)

10.1

10.2

Clean the heating tool faces with a clean, dry, lint-free, non-synthetic cloth such as cotton.
Place the heating tool on the main centered beneath the fitting base. Immediately move
the fitting against the heater faces, apply the Initial Heat Force (see fitting label), and start
the heat time. Apply the Initial Heat Force until melt is first observed on the crown of the
pipe main (usually is 3 to 5s) and then reduce the force to the Heat Soak Force (see fitting
label, usually zero). Maintain the Heat Soak Force until the Total Heat Time is complete.
Total Heat Time Ends:

10.1.1 When the Total Heating Time Expires for a IPS 2in pressurized main, or

10.1.2 When a melt bead of about 1/16 in is visible all around the fitting base for an
IPS 2in. non-pressurized main, or a larger pressurized or non-pressurized main,
(See Table 12.1).

At the end of the Total Heat Time, remove the fitting from the heater and the heater from
the main with a quick snapping action. Quickly check for a complete and even melt pattern
on the pipe main and fitting heated surfaces (no unheated areas).

11.0 Heating Procedure for Large Fittings (>3” IPS) and Large Mains (>6” IPS) (see Table 12.1)

11.1

11.2

Place the heating tool on the main centered beneath the fitting base, and then place the
Flexible Heat Shield between the heating tool and the fitting base. This step usually
required an assistant to handle the Flexible Heat Shield.

Move the fitting against the Flexible Heat Shield, apply Initial Heat Force, and observe melt
bead formation on the main all around the heating tool faces. When a melt bead is first
visible on the main all around the heating tool faces, in a quick continuous motion, release
the Initial Heat Force, raise the fitting slightly, remove the Flexible Heat Shield, move the
fitting against the heating tool face, apply Initial Heat Force and start the heat time. When
a melt bead is first visible all around the fitting base (usually about 3 to 5 s) immediately
reduce applied force to the Heat Soak Force (usually zero). Maintain the Heat Soak Force
until the Table 12.1 Total Heat Time ends.

NOTE: During heating, hold the heating tool in position by lightly supporting the heating
tool handle. If not supported, the heating tool can slip out of position or displace the main
or fitting melt and result in a poor joint.

At the end of the Total Heat Time, remove the fitting from the heater and the heater from
the main with a quick snapping action. Quickly check for a complete and even melt pattern
on the pipe main and fitting heated surfaces (no unheated areas). A mirror may be
needed to check the bottom of the fitting.
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12.0 Fusion and Cooling (see Table 12.1)

12.1 Whether or not the melt patterns are satisfactory, press the fitting on to the main pipe very
quickly (within 3 seconds) after removing the heater and apply the Fusion Force (see the
fitting label). Maintain the Fusion Force on the assembly for 10 minutes, after which the
saddle fusion equipment may be removed. Fusion Force adjustment may be required
during Cool Time, but never reduce the Fusion Force during cooling.

12.2 Cool the assembly for an additional 30 minutes before rough handling, branch joining or
tapping the main. If the melt pattern is not satisfactory or if the fusion bead is
unacceptable, cut off the saddle fitting above the base to prevent use, relocate to a new
section of main, and make a new saddle fusion using a new fitting.

NOTE: These procedures are based on tests conducted under controlled ambient temperature
conditions. Environmental conditions on a job site could affect heating and cooling times. Regardless
of job site conditions or ambient temperature, the prescribed heating tool temperature is required. Do
not increase or decrease the heating tool temperature. When saddle fittings are fused to pipes that
are under pressure, it is important that the surface melt be obtained quickly without too much heat
penetration without exceeding the time guidelines in the Table 12.1. Excessive heat penetration could
result in pipe rupture from internal pressure.

52-PE - 6




Attachment LIUNA 1.3a
Page 121 of 494

NorthWestern Energy
52 Plastic Original Date Standard Number
52-PE Saddle Fusion 06/01/2006 52-PE
Supersedes Revision Revision Date Prepared / Approved By
Standard: 52-PE 04/01/2022 AJ / Committee
TABLE 12.1
HEAT SHIELD TIME TOTAL HEAT TIME COOL TIME
(490°F to 510°F) (490°F to 510°F)
INITIAL HEAT FORCE | INITIAL HEAT | HEAT  SOAK | FUSION COOLING
18t Number on Fitting Label. FORCE FORCE FORCE Prior to rough
18t Number on | 2@ Number on | 3“Number on handling,
Fitting Label. Fitting Label, usually [ Fitting Label. branch joining,
zero. Fitting in or tapping.
Saddle Fusion
MAIN SIZE Tool.
o Look for a
Melt is first »
,, observed on 1/16" bead
2 the crown of around the
Pressurized NA the pipe fitting base 10 Minutes 30 Minutes
Main main. Usually 20 10 30
3 -5seconds | oo onds MAX
Melt is first
2’ observed on Look for a
Non-Pressurized the crown of 1/16” bead . .
Main NA the pipe around the 10 Minutes 30 Minutes
main. Usually | fitting base
3 — 5 seconds
?I;’reasnsduﬁzed / Melt is first
Non Pressurized observed on Look for a
. the crown of 1/16” bead . .
\I)\l/li?wn NA the pipe around the 10 Minutes 30 Minutes
" and smaller main. Usually | fitting base
- 3 — 5 seconds
outlet on fitting
I?’r:Qsduﬁzed / o Melt .b‘."‘ad is
Non Pressurized Melt bead is first first visible all Look for a
Main visible on the main around the 1/16” bead 10 Minutes 30 Minutes
with all around the fitting base around the
3” and larger heating tool faces Usually 3 -5 fitting base
>~ seconds
outlet on fitting
Melt bead is
Larger than 6” Melt bead is first first visible all Look for a
Pressurized / visible on the main around the 1/16” bead . .
Non Pressurized all around the fitting base around the 10 Minutes 30 Minutes
Main heating tool faces Usually 3 -5 fitting base
seconds
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13.0 Visual Inspection

13.1 Visually inspect and compare the joint against visual inspection guidelines.

13.2 Visual Inspection Guidelines: There shall be three beads, a melt bead around the fitting
base, a bead on the main from the edge of the heating tool, and a main pipe melt bead.
The fitting and pipe melt beads are to be rounded and approximately 1/8” wide all around
the fitting base. The heating tool edge bead shall be visible all around the fitting base, but
it is acceptable for the heating tool edge bead to be separate from the main pipe melt

bead.

13.3 The saddle fusion joint is unacceptable for use if visual bead appearance is unacceptable
or if the melted surfaces are unacceptable. To prevent use, cut the fitting off at or just

above the base. (See Figure 13.1 and 13.2).

13.4 NEVER ALLOW A QUESTIONABLE JOINT TO BE PLACED IN SERVICE.

Figure 13.1 — Acceptable Visual Appearance (Reference ASTM F2620 X2)

Proper alignment, force and melt. Proper surface preparation.
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Figure 13.2 — Unacceptable Visual Appearance (Reference ASTM F2620 X2)

Improper alignment.
Fitting offset from melt pattern.

Over-melt of fitting and main.
Possible over-pressurization of fitting on main

Under-melt of fitting and main.
Fitting offset from melt pattern.
Possible under-pressurization of fitting on main.
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14.0 Cold Weather Fusion Considerations (Reference ASTM F2620 A1)

141

14.2

14.3

14.4

14.5

14.6

14.7

14.8

Butt, Saddle, or Socket fusion joining is generally not recommended below -4 °F without
special provisions such as a portable shelter or trailer or other suitable protective
measures with auxiliary heating.

Cold Weather Handling — Pipe shall be inspected for damage. Polyolefin Polyethylene
pipes have reduced impact resistance in sub-freezing conditions. Avoid dropping pipe in
sub-freezing conditions. When handling coiled pipe at temperatures below 40°F, it is
helpful to uncoil the pipe prior to installation and let it straighten out. Gradually uncoil the
pipe and cover it with dirt at intervals to keep it from recoiling. Always use caution when
cutting the straps on coils of pipe because the outside end of a coil may spring out when
the strapping is removed.

Wind and Precipitation — The heating tool shall be shielded in an insulated container to
prevent excessive heat loss. Shield the pipe fusion area and fusion tools from wind, snow,
blowing dust, and rain by using a canopy or similar device.

Pipe and Fitting Surface Preparation — The pipe and fitting surfaces to be “joined” or held
in clamps shall be dry and clean and free of ice, frost, snow, dirt, and other contamination.
Regular procedures for preparation of surfaces to be joined, such as facing for butt fusion
and roughening for saddle fusion shall be emphasized. After preparation, the surfaces
shall be protected from contamination until joined. Contamination of the area to be fused
will likely cause incomplete fusion. Frost and ice on the surfaces of the pipe to be clamped
in either a cold ring or alignment jigs may cause slippage during fusion. Inspect coiled
pipe to see if it has flattened during storage, which could cause incomplete melt pattern or
poor fusion. It may be necessary to remove several inches at the pipe ends to eliminate
such distortion. Pipe may have a slight toe-in or reduced diameter for several inches at
the end of the pipe. The toe-in may need to be removed before butt fusing to a freshly cut
pipe end, or to a fitting.

Heating — Work quickly once pipe and fitting have been separated from the heating tool; so
that melt heat loss is minimized, but still take time (no more than 3s) to inspect both melt
patterns. Keep the heater dry at all times. Check the temperature of the heating tool
regularly with a pyrometer. Keep the heating tool in an insulated container between
fusions. Do not increase heating tool temperature above the specified temperature setting.
Gas-fired heating tools are used only in above freezing conditions.

Surface Preparations — Regular procedures for roughening the surfaces to be fused on the
pipe and the fitting shall be emphasized. After the surfaces have been prepared, particular
care shall be taken to protect against contamination.

Heating Time — Make a trial melt pattern on a scrap piece of pipe. A clean, dry piece of
wood is used to push the heating tool against the pipe. If the melt pattern is incomplete,
add 3s to the cycle time and make another trial melt pattern on another section of cold
pipe. If the pattern is still incomplete, continue 3s additions on a fresh section of cold pipe
until a compete melt pattern is attained. Use this heating cycle for fusions during
prevailing conditions. Regardless of the weather or the type of tools used, the important
point to remember is that complete and even melt must occur on the fitting and the pipe in
order to produce a good fusion joint. This requires pipe preparation to make it lean,
straight, round, and well supported.

Fitting Condition — If possible, store fittings at a warm temperature, such as in a truck cab,
prior to use.
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for Electrofusion procedures (coupling)
in accordance with NorthWestern’s O&M section 5500.

2.0 Process

2.1 This procedure will define the steps necessary for the joining of polyethylene pipe and
fittings by the method of Electrofusion.
3.0 Material
3.1 Medium Density Polyethylene MDPE 2406/2708 (yellow) pipe and fittings.

3.2
3.3
3.4
3.5

3.6

High Density Polyethylene HDPE 3408/3608/4710 (black) pipe and fittings.

Aldyl-A pipe

Electrofusion can be used to join the above dissimilar plastics.

In construction design, be aware of the pressure ratings for both the pipe and the
Electrofusion fittings being installed. High density (HDPE, black) fittings are allowed on
medium density (MDPE, yellow) pipe installations and will not limit design, however,

medium density (MDPE, yellow) fittings will be a pressure limiting factor if used on high
density (HDPE, black) pipe.

Electrofusion is NOT allowed on black Driscopipe 7000 or black Driscopipe 8000. This
pipe will have 7000 or 8000 on the print line. Common in parts of Grand Island, NE.

4.0 Pipe Size

41

This procedure will cover pipe diameter sizes ranging from %" CTS to 12" IPS.

5.0 Equipment

5.1
5.2

5.3
54

5.5
5.6
5.7

Electrofusion Processor

Pre-packaged 90% (or greater) isopropyl alcohol wipes are required (stores code
#10015604).

Approved scraping tool
Non-petroleum based marker
5.4.1 Black Sharpie is recommended on yellow
5.4.2 Silver Sharpie is recommended on black
Appropriate fitting
Appropriate clamp(s)
Refer to Section 7.0 for Power Requirements
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6.0 Jobsite Preparation and Weather Considerations

6.1 Tents / protection must be used when it is raining/snowing. Water cannot be present in the
work area.

6.2 Itis best practice, to lay down sheeting or tarp in the trench where fittings will be fused.

6.3 Cold weather reduces polyethylene pipe material properties and may increase possible
risk of damage due to impact or bending stresses.

6.4 Remove all dew, frost, ice, or snow from the outside and inside diameters of areas to be
fused. All surfaces must be clean, dry, and free of any foreign substances prior to fusion.

6.4.1 In inclement weather and especially in windy conditions, the fusion operation
should be shielded to avoid precipitation or blowing snow and excessive heat loss
from wind chill.

6.5 Electrofusion fittings may be installed in temperature ranges —10°F to 120°F.

7.0 Power Requirements

7.1 For the installation of Electrofusion fittings in field applications, it is necessary to have a
reliable source of AC power for the Electrofusion Processor to operate properly in
supplying the fitting with the right amount of energy. Generators used as an AC power
source should conform to the following:

7.1.1  Be well maintained and subjected to a periodic maintenance schedule. Capacity of
a generator can be reduced by the age and condition of the generator.

7.1.2 A generator is preferred, but a 5000W inverter is allowed on couplings up to 8” and
all saddle fittings to power EF processors. A pigtail can be used to convert the
processor to work off a 120v for 2” fittings during the OQ and training in the shop.

7.1.3 Provide an output voltage in the range that meets the specifications of the
applicable processor model.

7.1.4 Operate within a frequency range of 45 Hertz (minimum) to 75 Hertz (maximum).

7.1.5 Generator has to be started and allowed to run at full throttle before connecting the
control box to the generator.

7.1.6 A minimum Wattage capacity of the following table:
Minimum Wattage and Extension Cord Capacity

INPUT POWER REQUIREMENTS

GENERATOR BREAKER
FITTING MINIMUM MINIMUM EXTENSION EXTENSION
TYPE FITTING SIZE (WATT) 115v / 240v CORD 25 ft. CORD 50 ft.
COUPLING 12" to 8" 3500 15 / 15 AMP #1043 #3/3
COUPLING 10" to 12" 6000 30/ 20 ANP #10/3* #5/3*
SADDLE ALL 3500 15 /15 AMP #10/3 #3/3

7.1.7 The ampacity of the electrical cord must be adequate for the fitting being fused.
Due to the amperage draw of Electrofusion fittings, use of extension cords is not
encouraged. In the event it becomes necessary to use extension cords refer to the
table above.

NOTE: Extension cords should NOT be used on 14” IPS and larger couplings.
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8.0

Pipe End Cutting

8.1 Cut the pipe ends as evenly and squarely as possible. For smaller pipe or tubing sizes,
cutters made for this purpose work well. McElroy butt fusion facing equipment can be

used to get a proper vertical cut.

|

o5

For larger pipe sizes that are cut by hand, make a guide mark around the pipe that can be
followed with the cutting tool. To accomplish this, a wrap-around strap can be used to
ensure a straight mark. Chainsaws or reciprocating saws may be necessary for large
diameter pipes. If using a chain saw, do not use chain oil.

8.2 If a square cut cannot be achieved, it is required that the resulting gap between the pipe
and the square when measured with a square placed on the pipe end at its maximum
width is equal to or less than what is shown in the following table.

Pipe Size Maximum gap

%2 CTStol': 1/8”
IPS
21PS 3/16"
3 IPS 5/16"
41PS 5/16"
6 IPS 1/2”
81PS 3/4”
10 IPS 7/8”
121PS 1”
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9.0 Incorrect Assembly

9.1 Proper insertion depth of a pipe end into an electrofusion coupling is required for a
successful fusion. Failure to insert the pipe end correctly can result in a loss of melt
containment during the fusion process.

9.2 Short Stab — Where the one or both of the pipe ends are not centered in the coupling. This
condition is avoidable by measuring and marking the stab depth on the pipe ends before
inserting them into the coupling.

9.3 Mis-Stab — Where the pipes are not located in the center cold zone of the coupling. In this
case, one pipe end is over-inserted into the coupling, while the other is under-inserted.

9.4 Mis-Cut — Lack of a square cut on the pipe ends. Care should be taken to keep the cut as
square as possible.
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10.0 Pipe Roundness

10.1 Out-of-roundness is the difference in the maximum measured diameter minus the
minimum measured diameter. The pipe can be measured with a tape measure or caliper

to find the maximum (d1) and minimum (d2) diameter points.

calculated as d1-d2 as measured in the field.

The out-of-roundness is

10.2 Checking for out-of-roundness is required on pipe greater than 2”.

d2

dl

d1=max OD of pipe d2=min OD of pipe

10.3 For sizes equal to or larger than 3” IPS, re-rounding clamps may be needed on either side
of an electrofusion fitting to ensure that the gap between the pipe and fitting is not too
large. The following table can be used for guidance when measured pipe roundness
conditions are approaching the condition where re-rounding clamps may be needed. Re-
rounding of the pipe should bring the measured difference to less than the d1-d2 listed in
the table below.

10.4 McElroy butt fusion clamps can be used as a re-rounding clamp.

Maximum Out-Of-Roundness
PIPE SIZE

3
q"
6"
gn

10"

12"

dl-d2
125 or 1/8"
125 or 1/8"

187 or 3/16"
187 or 3/16"

.250 or 1/4"
.250 or 1/4"
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11.0 Cleaning and Marking Pipe

11.1 Inspect the pipe surface to be scraped/peeled for embedded foreign objects such as rocks
During the initial pipe inspection and prior to
scraping the pipe can be cleaned of mud and debris with clean water.

that might damage scraping tool blades.

11.2 Pre-packaged 90% isopropyl alcohol wipes are required (stores code #10015604).

11.3 Do not use detergents to clean the pipe. Use no detergents as wetting agents and other
substances contained in detergents can be difficult to remove from the pipe and will
interfere with the fusion process later. If oils are suspected to be on the pipe surface at
this point, additional cleaning with 90% isopropyl alcohol wipes may be necessary.

11.4 Pipe that has been installed by directional boring where drilling lubricants such as
bentonite have been used require particular attention to pre-cleaning before scraping as
well as any cleaning after scraping. Drilling lubricants, even when dried, can be difficult to
see and are easily spread by wiping. Use extra caution to only wipe over areas that were
previously cleaned with 90% isopropyl alcohol wipes to prevent spreading onto prepared

surfaces.

11.5 Mark the initially cleaned area. DO NOT WIPE OUTSIDE THIS INITIALLY CLEANED
AREA IN LATER STEPS. The marking of this initially cleaned area is to indicate the limits
of the cleaned surface so that subsequent cleaning with wipes does not cross over onto
un-cleaned pipe surfaces, thus picking up unintended contamination that could be
redistributed over a previously cleaned surface.

11.6 Clean an area larger than the area to be scraped/peeled and fused. For couplings,
initially clean (with water or alcohol wipes), dry, and mark an area that is at least 2
times the full length of the coupling on each pipe end. This will remove loose particles and
mud and will establish the area that should not be exceeded when cleaning in later steps.

o]

x's coupling

2
length

11.7 Clean this larger area with 90% isopropyl alcohol wipes, wiping in only one direction,
and not exceeding the boundary of the area that has been marked. Allow the pipe to dry.

Discard the wipe and do not re-use.
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11.8 Mark a second area inside the initially cleaned area that is slightly longer than the area to
be scraped/peeled (slightly longer than % the length of the coupling). Clean the second
marked area again with 90% isopropyl alcohol wipes prior to scraping, being careful not to
remove the marking. Discard the cloth/wipe after cleaning and do not re-use.

__.\- pm—

11.9 Scribe the pipe surface at regular intervals or mark in a crisscross pattern, so that any
areas missed by the scraping tool will be visible by the marks that still remain.
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12.0 Scraping/Peeling Tools

12.1

12.2
12.3
12.4

12.5
12.6

Tools that are approved for scraping pipe for electrofusion joining are those that remove
material cleanly. “Peeler” type tools that remove a continuous and measureable ribbon of
pipe surface are the required scraping tools.

The Georg Fisher Central Plastics (GFCP) brand is preferred.

”

Pencil Scrapers are limited to 1” and smaller.

The use of half-moon scrapers, dragon skin, paint scrapers, wood rasps, metal files,
utility/emery cloth, or sandpaper are NOT ALLOWED.

Abrasives/grinders are NOT ALLOWED

The following pictures show approved scrapers.

Ritmo (Large Pipe) Split Peeler Pencil Scraper (Small Pipe)

52-PJ -8
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13.4 Scrape/peel the pipe to remove the surface layer and expose clean virgin pipe beneath.
Avoid allowing shavings/peeler tailings produced by the peeler from winding around pipe
as this can re-distribute contaminates that may not have been removed by the initial
cleaning. Break the tailings away frequently as-needed.

13.5 When using peeling type scraping tools the ribbon being peeled from the pipe can also be
measured to gauge the scraper’s effectiveness. It is required to check the ribbon with a
caliper, at least once a day. It is preferred to check the ribbon once per fitting.
Using an approved and qualified peeling tool, peel the pipe to remove at least .007” of the
outer surface. This depth removes the oxidation layer from the pipe, along with surface
contaminates that will prevent fusion.

% ersaips  0.007 0.014

¥ IPS 0.007 0.014
17 IPS 0.007 0.014
1% IPS 0.007 0.017
2" IPS 0.007 0.017
3" IPS 0.007 0.022
47 IPS 0.007 0.022
6" IPS 0.007 0.027
8" IPS 0.007 0.027
127 IPS 0.007 0.027

52-PJ-10
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13.6 Witness/permanent marks should be completely removed by

scraping.

13.7 Indented pipe print lines should be completely removed by

scraping.

13.8 Inspect the scraped/peeled pipe surface thoroughly to ensure
that all marks are removed and that only virgin pipe surface is

exposed.

14.0 Clamping

14.1 Remove the fitting from the bag, clean the fusion surfaces of the fitting with a 90%

alcohol wipe, and place onto the scraped/peeled pipe surface.

14.2 Secure the pipe and fitting assembly by clamping to the pipe with the appropriate clamping

device.

14.3 Clamping of Couplings:

14.3.1 Clamps for couplings and reducers are designed to align and restrain the pipe ends
on either side of the coupling. The coupling itself is not clamped and is free
between the clamps:

14.3.2 If the vice grip plyers style clamps are inadequate for stabilizing the fusion (2"

coiled), then larger re-rounding clamps are needed.

Correct support placement

Incorrect support placement

52-PJ - 11
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15.0 Fusion
15.1 Review Section 7.0 on Power Requirements prior to connecting to the control box.

15.2

15.3

15.4

Connect the control box leads to the fitting, verify proper fusion time and voltage is
displayed by the control box, and fuse the joint. Do not leave a fusion unattended.

Fusion Input Methods

15.3.1 Auto ID: When the processor is connected to the fitting red to red. GFCP control
boxes read the resistor and automatically sets the fusion parameters for the fitting.

15.3.2 Barcode Scanner: When the processor is connected to the fitting white to red. The
fusion barcode supplied with each fitting contains the fusion parameters needed to
fuse the fitting. Scanning the barcode identifies the fitting to the control box and
sets the fusion parameters for that fitting, including Temperature Compensated
(TC).

15.3.3 Manual Barcode Entry: When the processor is connected to the fitting white to red.
If the barcode cannot be scanned, the digits can be entered manually.

15.3.4 Manual Time and Voltage Entry — If known, fusion voltage and fusion time can be
manually entered for the fitting.

Cooling time is typically expressed by two different terms in the following tables for fusion
and cooling times:

15.4.1 Clamped cooling time: The minimum time the fitting must remain clamped after
the fusion cycle is complete. This is the time displayed by the control box.

15.4.2 Time before pressure test, tapping, and rough handling: The minimum time
before the joint can be pressurized to 150% of MAOP, the main can be tapped,
and/or subjected to forces such as pulling, lifting, or back filling.

Rough Handling /
Clamped Time Pressure Testing

Example 4” IPS coupling fusion cycle ends at 12:04 +15=12:19 +35=12:39

15.5

15.6

15.7

After the fusion cycle is complete, do not move or disturb the joint for the minimum cooling
time displayed by the control box. The control box can be disconnected from the fitting at
this time (carefully).

Pressure test and backfill only after the required minimum cooling time for the fitting used
has been reached.

Inspect fitting to ensure no melt/wire extends beyond the coupling circumference. If
melt/wire does extend beyond the coupling circumference, the fitting will need to be cut out
and replaced. If this occurs on 12" Main, it may be acceptable if approved by both the
local gas supervisor and a representative from the plastic qualification group. It will only be
allowed if it meets the requirements of the Central Plastics Memo on Visible Melt and Wire.
This memo can be found on the Gas Distribution Construction Standards and Guidelines
SharePoint site under Technical Documents.

52-PJ - 12
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Georg Fisher Central Plastics Cooling Times
Georg Fisher Central Plastics Electrofusion Table - Fusion and Cooling Times
(NOTE: Table created by Central Plastics - May not correlate with all EF processors)
(NOTE: Always confirm Fusion, Clamp, and Voltage information on fitting to EF processor — Table may not represent all fittings
Total Cooling Time Before
Rough Handling /
Fusion Time Cooling Time in Clamped Pressure Testing
(Seconds) Position (minutes) (minutes)
%" IPS x ¥2" CTS See Fitting See Fitting 30
1"IPS x %" CTS See Fitting See Fitting 30
1" IPS x %" IPS See Fitting See Fitting 30
1" IPS x %" IPS See Fitting See Fitting 30
1"IPS x 1 %" IPS See Fitting See Fitting 30
2" IPSx 1% IPS See Fitting See Fitting 30
%" CTS See Fitting See Fitting 30
%" IPS See Fitting See Fitting 30
%" IPS See Fitting See Fitting 30
1" IPS See Fitting See Fitting 30
1% IPS See Fitting See Fitting 30
1% IPS See Fitting See Fitting 30
2" IPS See Fitting See Fitting 30
3" IPS See Fitting See Fitting 35
4" IPS See Fitting See Fitting 35
6” IPS See Fitting See Fitting 45
8" IPS See Fitting See Fitting 45
10” IPS See Fitting** See Fitting 60
12" IPS See Fitting** See Fitting 60

**These fittings require temperature compensation — use barcode
Rough Handling /
Clamped Time Pressure Testing
Example 4” IPS coupling fusion cycle ends at 12:04 +15=12:19 +35=12:39

16.0 Re-Fusion

16.1 NorthWestern Energy does not allow re-fusion on pipe smaller than 12”. For 12" pipe and
fittings, it may be allowed with the permission of both the local gas supervisor and a
representative from the plastic qualification group. It will only be allowed if it meets the
requirements of Georg Fisher Central Plastics Installation Manual (page 32). This manual
can be found on the Gas Distribution Construction Standards and Guidelines SharePoint
site under Technical Documents.
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for Electrofusion procedures (saddle) in
accordance with NorthWestern’s O&M section 5500.

2.0

Summary

This procedure will define the steps necessary for the sidewall joining of polyethylene pipe and fittings
by the method of Electrofusion.

3.0

4.0

5.0

Material

3.1 Medium Density Polyethylene MDPE 2406/2708 (yellow) pipe and fittings.
3.2 High Density Polyethylene HDPE 3408/3608/4710 (black) pipe and fittings.
3.3 Aldyl-A pipe

3.4 Electrofusion can be used to join the above dissimilar plastics.

3.5 In construction design, be aware of the pressure ratings for both the pipe and the
Electrofusion fittings being installed. High density (HDPE, black) fittings are allowed on
medium density (MDPE, yellow) pipe installations and will not limit design, however,
medium density (MDPE, yellow) fittings will be a pressure limiting factor if used on high
density (HDPE, black) pipe.

3.6 Electrofusion is NOT allowed on black Driscopipe 7000 or black Driscopipe 8000. This
pipe will have 7000 or 8000 on the print line. Common in parts of Grand Island, NE.

Pipe Size and Other Specifications

4.1 This procedure will cover pipe diameter sizes ranging from 1 2" IPS to 12” IPS.

4.2 Saddle Electrofusion is allowed on live (pressurized) lines. However, Saddle Electrofusion
is not allowed on lines under pressure test, pressure tests generally exceed the MAOP.

Equipment
5.1 Electrofusion Processor

5.2 Pre-packaged 90% (or greater) isopropyl alcohol wipes are required (stores code
#10015604).

5.3 Approved scraping tool
5.4 Non-petroleum based marker
5.4.1 Black Sharpie is recommended on yellow
5.4.2 Silver Sharpie is recommended on black
5.5 Appropriate fitting
5.6 Appropriate clamp(s)

5.7 Refer to Section 7.0 for Power Requirements

52-PK -1
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6.0 Jobsite Preparation and Weather Considerations

6.1 Tents / protection must be used when it is raining/snowing. Water cannot be present in the
work area.

6.2 Itis best practice, to lay down sheeting or tarp in the trench where fittings will be fused.

6.3 Cold weather reduces polyethylene pipe material properties and may increase possible
risk of damage due to impact or bending stresses.

6.4 Remove all dew, frost, ice, or snow from the outside and inside diameters of areas to be
fused. All surfaces must be clean, dry, and free of any foreign substances prior to fusion.

6.4.1 In inclement weather and especially in windy conditions, the fusion operation
should be shielded to avoid precipitation or blowing snow and excessive heat loss
from wind chill.

6.5 Electrofusion fittings may be installed in temperature ranges —10°F to 120°F.

7.0 Power Requirements

7.1 For the installation of Electrofusion fittings in field applications, it is necessary to have a
reliable source of AC power for the Electrofusion Processor to operate properly in
supplying the fitting with the right amount of energy. Generators used as an AC power
source should conform to the following:

7.1.1  Be well maintained and subjected to a periodic maintenance schedule. Capacity of
a generator can be reduced by the age and condition of the generator.

7.1.2 A generator is preferred, but a 5000W inverter is allowed to power EF processors.
A pigtail can be used to convert the processor to work off a 120v for 2” fittings
during the OQ and training in the shop.

7.1.3 Provide an output voltage in the range that meets the specifications of the
applicable processor model.

7.1.4 Operate within a frequency range of 45 Hertz (minimum) to 75 Hertz (maximum).

7.1.5 Generator has to be started and allowed to run at full throttle before connecting the
control box to the generator.

7.1.6 A minimum Wattage capacity of the following table:
Minimum Wattage and Extension Cord Capacity

INPUT POWER REQUIREMENTS

GENERATOR BREAKER
FITTING MINIMUM MINIMUM EXTENSION EXTENSION
TYPE FITTING SIZE (WATT) 115v / 240v CORD 25 ft. CORD 50 ft.
COUPLING 12" to 8" 3500 15 / 15 AMP #10/3 #3/3
COUPLING 10" to 12" 6000 30/ 20 AMP #10/3* #5/3*
SADDLE ALL 3500 15 /15 AMP #1043 #3/3

7.1.7 The ampacity of the electrical cord must be adequate for the fitting being fused.
Due to the amperage draw of Electrofusion fittings, use of extension cords is not
encouraged. In the event it becomes necessary to use extension cords refer to the
table above.

NOTE: Extension cords should NOT be used on 14” IPS and larger couplings.
52-PK - 2
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8.0 Pipe Roundness

8.1 Check pipe for out-of-round condition by placing the fitting on the pipe. If there is a gap
between the saddle inside diameter and the pipe outside diameter, then the pipe is out of

round.

8.2 If fusion area is found to be out-of-round, take appropriate steps to bring fusion area back
within required tolerances to allow for adequate contact between the fitting and the pipe.

8.3 The mechanical re-usable under saddle clamps should be adequate to make the pipe
round. If a gap is still seen, then a bar clamp may be necessary to act as a re-rounding
device.

'_I .&:.’: 4:'7 .—‘d.' 7 , " w R
Out of round condition is not corrected by the permanent bolt-on underpart or understraps.

If out-of-round conditions exist, appropriate re-rounding devices will need to be used on

both sides of the fitting.

8.6 If out-of-round cannot be removed it may be necessary to incorporate a design change in

the installation.

52-PK-3



Attachment LIUNA 1.3a
Page 142 of 494

NorthWestern Energy
Gas Standards Subject: Original Date Standard Number
Electrofusion Saddle 06/01/2006 52-PK
Supersedes REV# Revision Date Prepared / Approved By
Standard: 52-PK 9 04/01/2022 AJ/Commitiee
9.0 Cleaning and Marking Pipe

9.1

9.2
9.3

9.4

9.5

9.6

9.7

Inspect the pipe surface to be scraped/peeled for embedded foreign objects such as rocks
that might damage scraping tool blades. During the initial pipe inspection and prior to
scraping the pipe can be cleaned of mud and debris with clean water.

Pre-packaged 90% isopropyl alcohol wipes are required (stores code #10015604).

Do not use detergents to clean the pipe. Use no detergents as wetting agents and other
substances contained in detergents can be difficult to remove from the pipe and will
interfere with the fusion process later. If oils are suspected to be on the pipe surface at
this point, additional cleaning with 90% isopropyl alcohol wipes may be necessary.

Pipe that has been installed by directional boring where drilling lubricants such as
bentonite have been used require particular attention to pre-cleaning before scraping as
well as any cleaning after scraping. Drilling lubricants, even when dried, can be difficult to
see and are easily spread by wiping. Use extra caution to only wipe over areas that were
previously cleaned with 90% isopropyl alcohol wipes to prevent spreading onto prepared
surfaces.

Mark the initially cleaned area. DO NOT WIPE OUTSIDE THIS INITIALLY CLEANED
AREA IN LATER STEPS. The marking of this initially cleaned area is to indicate the limits
of the cleaned surface so that subsequent cleaning with wipes does not cross over onto
un-cleaned pipe surfaces, thus picking up unintended contamination that could be
redistributed over a previously cleaned surface.

Clean an area larger than the area to be scraped/peeled and fused. For saddles, initially
clean (with water or alcohol wipes), dry, and mark an area that is at least 3 times the full
length of the saddle. This will remove loose particles and mud and will establish the area
that should not be exceeded when cleaning in later steps. Additional cleaning of this area
with 90% isopropyl alcohol wipes is good practice to help remove other potential
contaminates such as drilling fluids that may not be removed by cleaning with water.

W

3u's fitting width

e |

 PR— -

Clean this larger area with 90% isopropyl alcohol wipes, wiping in only one direction,
and not exceeding the boundary of the area that has been marked. Allow the pipe to dry.
Discard the wipe and do not re-use.

52-PK - 4
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9.8 Mark a second area inside the initially cleaned area that is slightly longer than the area to
be scraped/peeled. Clean the second marked area again with 90% isopropyl alcohol
wipes prior to scraping, being careful not to remove the marking. Discard the cloth/wipe

after cleaning and do not re-use.

9.9 Scribe the pipe surface at regular intervals or mark in a crisscross pattern, so that any
areas missed by the scraping tool will be visible by the marks that still remain.

52-PK -5
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10.0 Scraping/Peeling Tools

10.1 Tools that are approved for scraping pipe for electrofusion joining are those that remove
material cleanly. “Peeler” type tools that remove a continuous and measureable ribbon of

pipe surface are the required scraping tools.
10.2 The Georg Fisher Central Plastics (GFCP) brand is preferred.

10.3 Pencil Scrapers are limited to 1” and smaller.

10.4 The use of half-moon scrapers, dragon skin, paint scrapers, wood rasps, metal files,
utility/emery cloth, or sandpaper are NOT ALLOWED.

10.5 Abrasives/grinders are NOT ALLOWED

10.6 The following pictures show approved scrapers.

Ritmo (Large Pipe)

Split Peeler

Pencil Scraper (Small Pipe)

52-PK - 6
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11.4 Scrape/peel the pipe to remove the surface layer and expose clean virgin pipe beneath.
Avoid allowing shavings/peeler tailings produced by the peeler from winding around pipe
as this can re-distribute contaminates that may not have been removed by the initial
cleaning. Break the tailings away frequently as-needed.

11.5 When using peeling type scraping tools the ribbon being peeled from the pipe can also be
measured to gauge the scraper’s effectiveness. It is required to check the ribbon with a
caliper, at least once a day. It is preferred to check the ribbon once per fitting.
Using an approved and qualified peeling tool, peel the pipe to remove at least .007” of the
outer surface. This depth removes the oxidation layer from the pipe, along with surface

contaminates that will prevent fusion.

B ecrsaips 0.007 0.014

¥ IPS 0.007 0.014
17 IPS 0.007 0.014
1% IPS 0.007 0.017
2" IPS 0.007 0.017
3" IPS 0.007 0.022
4" IPS 0.007 0.022
6" IPS 0.007 0.027
8" IPS 0.007 0.027
127 IPS 0.007 0.027
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11.6 Witness/permanent marks should be completely removed by
scraping.

11.7 Indented pipe print lines should be completely removed by
scraping.

11.8 Inspect the scraped/peeled pipe surface thoroughly to ensure
that all marks are removed and that only virgin pipe surface is
exposed.

12.0 Clamping

12.1 Remove the fitting from the bag, clean the fusion surfaces of the fitting with a 90%
alcohol wipe, and place onto the scraped/peeled pipe surface.

12.2 Secure the pipe and fitting assembly by clamping to the pipe with the appropriate clamping
device.

12.3 Clamping of Saddles:

12.3.1 Clamps are always required when fusing saddles. The clamps provide the
necessary attachment to the pipe and resist melt expansion forces to achieve the
intended melt pressure on the pipe. Saddle clamps may be an external mechanical
clamp that is re-usable or an integrated and permanent bolt-on clamp or strap. An
underclamp (or strap) is a clamp that “pulls” the fitting base onto the pipe. A top
loading clamp “pushes” the fitting downward onto the pipe. Each saddle fitting has
a specific clamp(s) that has been designed and qualified for use. Substitutions are
not acceptable and may result in failed fusion attempts.

12.3.2 Ensure that mechanical clamp placement is centered on the fitting and that
underparts are bolted correctly to avoid uneven clamping.

12.3.3 External forces from service lines, valves, and or heavy appurtenances must be
blocked or supported during fusion and cooling of saddle fittings.

Mechanical re-usable clamp Permanent bolt-on underpart or understrap

52-PK -9
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13.0 Fusion

13.1 Review Section 7.0 on Power Requirements prior to connecting to the control box.

13.2 Avoid connecting the service line to the outlet before fusing the saddle to the main when
possible. If the outlet/service connection is made to the saddle fitting before the saddle is
fused to the main, always ensure that the pipe connected the tubing does not exert any
pulling, twisting, or sideways forces on the main. Use shoring/supports as shown below to
prevent external forces if necessary.

|Supports

13.3 Connect the control box leads to the fitting, verify proper fusion time and voltage is
displayed by the control box, and fuse the joint. Do not leave a fusion unattended.

13.4 Fusion Input Methods

13.4.1 Auto ID: When the processor is connected to the fitting red to red. GFCP control
boxes read the resistor and automatically sets the fusion parameters for the fitting.

13.4.2 Barcode Scanner: When the processor is connected to the fitting white to red. The
fusion barcode supplied with each fitting contains the fusion parameters needed to
fuse the fitting. Scanning the barcode identifies the fitting to the control box and
sets the fusion parameters for that fitting, including Temperature Compensated
(TC).

13.4.3 Manual Barcode Entry: When the processor is connected to the fitting white to red.
If the barcode cannot be scanned, the digits can be entered manually.

13.4.4 Manual Time and Voltage Entry — If known, fusion voltage and fusion time can be
manually entered for the fitting.

13.5 Cooling time is typically expressed by two different terms in the following tables for fusion
and cooling times:

13.5.1 Clamped cooling time: The minimum time the fitting must remain clamped after
the fusion cycle is complete. This is the time displayed by the control box.

13.5.2 Time before pressure test, tapping, and rough handling: The minimum time
before the joint can be pressurized to 150% of MAOP, the main can be tapped,
and/or subjected to forces such as pulling, lifting, or back filling.

Rough Handling /
Pressure Testing /

Clamped Time Tapping
Example 4” IPS saddle fusion cycle ends at 12:04 +10=12:14 +30=12:34
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13.6 Service outlet may be prepared after the Rough Handling Time.

13.7 After the fusion cycle is complete, do not move or disturb the joint for the minimum cooling
time displayed by the control box. The control box can be disconnected from the fitting at
this time (carefully).

13.8 Pressure test and backfill only after the required minimum cooling time for the fitting used
has been reached.

13.9 Inspect fitting to ensure no melt/wire extends beyond the saddle fitting. If melt/wire does
extend beyond the saddle fitting, the fitting will need to be retired.

Georg Fisher Central Plastics Cooling Times

Georg Fisher Central Plastics Electrofusion Table - Fusion and Cooling Times
(NOTE: Table created by Central Plastics - May not correlate with all EF processors)
(NOTE: Always confirm Fusion, Clamp, and Voltage information on fitting to EF processor — Table may not represent all fittings
Total Cooling Time Before
Rough Handling /
Tapping Tees are Pressure Testing /
listed by saddle size. Times Fusion Time Cooling Time in Clamped Tapping
will apply to all outlet sizes (Seconds) Position (minutes) (minutes)
Tapping Tees:
1% IPS See Fitting See Fitting 30
1%"IPS See Fitting See Fitting 30
2" IPS See Fitting See Fitting 30
3" IPS See Fitting See Fitting 30
4" IPS See Fitting See Fitting 30
6" IPS See Fitting See Fitting 30
8" IPS See Fitting See Fitting 30
10” IPS See Fitting See Fitting 30
HV Tapping Tees, Branch Saddles with 2” and 1 %4” Outlets:
2" IPS See Fitting See Fitting 30
3" IPS See Fitting See Fitting 30
4" IPS See Fitting See Fitting 30
6” IPS See Fitting See Fitting 30
8” IPS PE2406 See Fitting See Fitting 30
8" IPS PE3408 See Fitting See Fitting 40
10” IPS See Fitting See Fitting 40
12" IPS See Fitting See Fitting 40
Branch Saddles:
4" IPS x 4" IPS See Fitting See Fitting 30
6" IPS x 4" IPS See Fitting See Fitting 45
8" IPS x 4" IPS See Fitting** See Fitting 60
8" IPS x 6” IPS See Fitting** See Fitting 60
12" IPS x 4” IPS See Fitting** See Fitting 60
12" IPS x 6” IPS See Fitting** See Fitting 60
12" IPS x 8” IPS See Fitting** See Fitting 60

**These fittings require temperature compensation — use barcode
Rough Handling /
Pressure Testing /
Clamped Time Tapping
Example 4” IPS saddle fusion cycle ends at 12:04 +10=12:14 +30=12:34
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14.0 Re-Fusion

14.1 NorthWestern Energy does not allow re-fusion on pipe smaller than 12”. For 12" pipe and
fittings, it may be allowed with the permission of both the local gas supervisor and a

representative from the plastic qualification group.

It will only be allowed if it meets the

requirements of Georg Fisher Central Plastics Installation Manual (page 32). This manual
can be found on the Gas Distribution Construction Standards and Guidelines SharePoint

site under Technical Documents.
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1/2” CTS — 1” IPS Compression Coupling Installation — with use of Series 200 V-Tool

1.0

Scope — METFIT — FITTING

This standard describes NorthWestern Energy’s requirements for mechanical joining procedures in
accordance with NorthWestern’s O&M section 5500.

1.0

2.0

3.0

4.0

5.0

Process

1.1 This procedure will define the steps necessary for the joining of polyethylene PE 2406 pipe
through the use of METFIT mechanical fittings (However Aldyl-A pipe and different density
plastic pipe (PE 3408, Drisco M8000) may also be joined).

1.2 NOTE: Mechanical joining is one of only two methods of joining dissimilar plastics (i.e.
Aldyl-A to polyethylene PE 2406). The only other approved method of joining dissimilar
plastics is through the use of Electrofusion.

Material

2.1 The materials joined according to this process will be PE 2406 medium density
polyethylene pipe (However Aldyl-A pipe and different density plastic pipe (PE 3408,
Drisco M8000) may also be joined).

Pipe Size
3.1 This procedure will cover pipe diameter sizes ranging from 1/2” CTS — 1” IPS.
Equipment
4.1 Appropriate METFIT fitting
4.2 Appropriate METFIT tool
NOTE: 1 ¥2” IPS - 2” IPS pipe require different tooling — please refer to Standard 52-PP).
4.3 Appropriate Adapter Jaw
4.4 Pipe or tubing cutter
4.5 Clean cloth
4.6 Non-oil based marker
Procedures — READ COMPLETELY BEFORE JOINING

5.1 Ensure that the proper size METFIT fitting is being installed on the correct size pipe.

5.2 Use a pipe or tubing cutter to make certain that the pipe ends are cut square to allow for
proper fit into fitting — Clean pipe ends with a clean cloth to remove any burrs that may
have formed from cutting.

5.3 Mark the insertion depth on the tubing using a non-oil based maker.

5.4 Slide the METFIT compression ring (with flange closest to fitting) over the end of the pipe.
Push the pipe into the fitting until the end of the pipe butts against the shoulder inside the
fitting. The mark should line up with the edge of the fitting.

52-PO -1
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5.5 The fitting is now ready to be crimped by opening the jaws of the METFIT tool and

5.6

5.7
5.8

5.9

inserting the fitting. The stationary jaw of the tool is to be placed in back of the fitting
shoulder and the moving jaw of the tool is to be placed in back of the compression ring
flange.

Figure 6.0a — METFIT Tool

ring flange fitting shoukder

moving jaw / stationary jaw

Close the jaws until the ring is pulled past the locking rib (wax residue will issue out from
seal).

Inspect the completed fitting to ensure a tight fit.

Soap and pressure test the fitting after installation to comply with minimum pipeline test
requirements.

NOTE: Repair sleeve, METFIT Fittings, require a different insertion gap. Please refer to
the information on the fitting packet or to the standard provided in this handbook.

Figure 6.0b — METFIT Fitting

COMPRESSION RING FLANGE ~ RING PAST LOCKING RIB
RIN /

G — / LOCKING RIB
@ =
i @
S y
PUSHTUBEJ MARK T—mee \— INSTALLED

INTO FITTING COMPRESSION
RING

Figure 6.0c — METFIT Installation

FIMNG FLAMGE, FITTING SHOULDER RIMG PazT LOCKING RIS,
|

4
4
Tt

|
Lotdowig  STATICNARY
COMPRESSION JAW  COMPRESSION Jaw
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1v,” -2” IPS Compression Coupling Installation — with use of Series 200 Hydraulic Tool
1.0 Scope — METFIT - FITTING

This standard describes NorthWestern Energy’s requirements for mechanical joining procedures in
accordance with NorthWestern’s O&M section 5500.

2.0 Process

2.1 This procedure will define the steps necessary for the joining of polyethylene PE 2406 pipe
through the use of METFIT mechanical fittings (However Aldyl-A pipe and different density
plastic pipe (PE 3408, Drisco M8000) may also be joined).

2.2 NOTE: Mechanical joining is one of only two methods of joining dissimilar plastics (i.e.
Aldyl-A to polyethylene PE 2406). The only other approved method of joining dissimilar
plastics is through the use of Electrofusion.

2.3 NOTE: METFIT repair couplings are not regarded as temporary fitting installations due to
the higher cost associated with mechanical repair couplings — If the construction situation
requires a temporary fitting installation, please consider using a polyethylene fitting.

3.0 Material

3.1 The materials joined according to this process will be PE 2406 medium density
polyethylene pipe (However Aldyl-A pipe and different density plastic pipe (PE 3408,
Drisco M8000) may also be joined).

4.0 Pipe Size

4.1 This procedure will cover pipe diameter size 1 V4" - 2" IPS.

4.2 NOTE: For 1-1/4” IPS fittings please refer to package instructions for insertion depths.
Also please note that 2” IPS full cut tee fittings and 2” IPS end cap fittings will have similar
installation procedures as listed in this standard, however, certain fitting specific

procedures may need to be followed — please refer to the package instructions prior to
installation.

NOTE: 1-1/4” Drisco M8000 pipe is excluded from this procedure due to a conflict with the
outside diameter of the METFIT fitting and the inside diameter of the pipe.
5.0 Equipment

5.1 Appropriate METFIT fitting

5.2 Appropriate METFIT tool — Series 200 Hydraulic Tool, Enerpac Pump and Hydraulic Hose

5.3 Appropriate METFIT Adapter Jaw

5.4 Pipe or tubing cutter

5.5 Clean cloth

5.6 Non-oil based marker

52-PP - 1
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6.0 Procedures (Repair Coupling Installation) — READ COMPLETELY BEFORE JOINING

6.1 Ensure that the proper size METFIT fitting is being installed on the correct size pipe.

6.2 Using the paper template included with the fitting, cut the ends of the pipe square so that
the gap between ends is 2-1/8” to 2-1/2” for proper fit into fitting — Clean pipe ends with a
clean cloth to remove any burrs that may have formed from cutting.

[~ DAMAGED AREA ~— WIN PIPE CUT-OFF
MAX PIPE CUT-OFF
/ CRIMP THIS END FIRST
é | | é
|4—r~1——— 2-4/8' 70 2-if2
{USE TEMPLATE}

6.3 Mark the insertion depth on the pipe with a non-oil based marker.
6.3.1 The insertion depth is 1-1/8” (Found on the repair coupling packaging).

REMOVE DAMAGED
CDMPHESE;BE ; & IF:‘II.‘:{?\IGE / SECTION OF PIPE

JEmar

1-1!5"*""—“‘1 |*"_"' —1a

6.4 Slide compression ring (with flange closest to fitting) over end of pipe.
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6.5 PLEASE NOTE THAT THE INSERTION DISTANCES MAY NOT BE THE SAME FOR
BOTH SIDES OF THE FITTING. The coupling consists of two depths

6.5.1 Shallow insertion pocket (1-1/8")
6.5.2 Deep insertion pocket

6.5.2.1 For Repair, the deep insertion pocket will be 3”

SHALLOW INSERTION
\*‘——' —  POCKET (1-1/8")

i DEEP INSERTION |
#—POCKET {3"}—

6.5.2.2 For New Construction, the deep insertion pocket maybe 1 1/8” minimum or
fully bottomed against the internal shoulder (3”).

SHALLOW INSERTION SHALLOW INSERTION
\“——" —  POCKET (1-1/8") \“——"|— POCKET (1-1/8")
f 1 I [ 1

W |<—>|}— MINIMUM 1-1/8”

or

6.6 Pull up and over to deflect the pipe so that one pipe end can be inserted into the deep

pocket side of the coupling.

6.7 Reposition the deflected pipe so it is back into horizontal (axial) alignment with the fitting.

SN Er
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6.8 Slide the fitting over the second end of the cut pipe so that the pipe bottoms out in the
shallow pocket side of the coupling. Both pipe insertion depth markings (1-1/8”) should
line up with the edges of the fitting.

| I
 —
(e
6.9 The fitting is now ready to be compressed (crimped). CRIMP SHALLOW POCKET END
FIRST.
6.9.1 Open the jaws of the tool and insert the fitting with stationary jaw in back of the

fitting shoulder and moving jaw in back of the compression ring flange.

6.9.2

Close jaws until the ring is pulled past the locking rib. The figures below show the

fitting and pipe throughout the first crimp.

6.9.3
6.9.4

Open jaws and remove tool.

circumference of the pipe.
fitting or the tool 90° and repeat the crimping procedure.

FITTING SHOULDER .

!

STATIONARY
COMPRESSION JAYY

.

COMPRESSION RING
LOCKING RIE  RING FLANGE ™ \

A
CONPRESEICN

v

Inspect to ensure that the rings are past the locking rib completely around the
NOTE: If locking is not complete you may rotate the

T

INSTALLED COMPRESSICN RING
{SHALLOW SIDE CRIMFPED FIRST)

RING FLANGE

[

ACATMG
JEN

RIMG FAST LOCKING AR —\‘

=1

u

BING FLANGE BOTTOMS
AGAIMST FITTIMNG SHOULDER
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for mechanical joining procedures in
accordance with NorthWestern’s O&M section 5500.

2.0

3.0

4.0

5.0

6.0

Summary

2.1 This procedure will define the steps necessary for the joining of polyethylene pipe through
the use of Permasert XL mechanical couplings.

Reference Documents

3.1 Perfection Installation Instructions - PE to PE Mechanical Coupling

3.2 Permasert XL Coupling PE to PE Mechanical Coupling Installation Instructions VIDEO.
Video is available for all NWE employees, contact Gas Distribution Construction Standards
Engineer.

Material

4.1 The materials joined will be dissimilar and/or similar polyethylene pipe, such as HDPE
3408/3608/4710 (black), MDPE 2406/2708 (yellow), and/or Performance Pipe
DRISCOPIPE 7000 and 8000 (black with 7000 or 8000 on the print line).

4.2 This procedure should not be used to join Aldyl-A. Electrofusion or MetFit Couplings
should be used in these situations.

Pipe Size

5.1 This procedure will cover pipe diameter size 3” IPS - 8” IPS.

Equipment
6.1 Permasert XL Coupling (New)

6.1.1 Permasert XL Couplings are not intended for re-installation, but may be re-used
for training/testing purposes.

6.2 Leak Test Soap

6.3 34" Deep Well Socket

6.4 Socket Wrench

6.5 Torque Wrench

6.6 Pipe or tubing cutter

6.7 Clean cloth

6.8 Non-oil based marker (black and/or silver Sharpie on yellow pipe, silver Sharpie on black
pipe)
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7.0 Procedures

7.1 Cut pipe ends square. Remove any burrs from cut pipe prior to installing coupling. Pipe
surfaces must be free of longitudinal scratches for at least 6” from pipe ends.

7.2 Gap between the pipe ends must not exceed 2”. No minimum gap required.

7.3 Clean the surface of polyethylene (PE) main where the coupling is to be installed. Pipe
surfaces must be clean for at least 6” from pipe ends.

7.4 Install properly identified Perfection insert stiffeners into polyethylene pipe ends.
Polyethylene pipe with a thicker wall (SDR 11 is slightly thicker than SDR 11.5) or with out-
of-round end condition may require the use of a wood block and a hammer to install the
stiffener.

7.5 Mark pipe with a non-oil based marker:
7.5.1 3”IPS —6" IPS pipe: Mark each pipe 6” from end.
7.5.2 8" IPS: Mark each pipe 7” from end.
7.6 Apply leak test soap solution to gaskets and pipe ends.
7.7 Without disassembling, pull coupling fully onto one pipe end.
7.8 Pull the coupling back onto the second pipe and center between marks.

7.9 Tighten the bolts, using a cross over tightening pattern. Specially designed clutch clips will
open if the bolt is over torqued.

7.10 Uniformly torque nuts to 50-55 ft.Ibs.
7.11 Leak test - soap test to verify seal.

BODY BOLT COLLET - ENGACEMENT RING

_u:,—ij d _/ i ;"/_”l_ — Z
BODY CLIP % o=t \\\\\\\ P
BOOY TUBE—/
oy J
.i- o'., =
e I St e r FETAMING RING
Perfection
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1.0 Scope

This standard describes NorthWestern Energy’s requirements for joining a mechanical Permalock
tapping tee and tapping it on plastic pipe in accordance with NorthWestern’s O&M section 5500, 3130
and DOT 49 CFR 192.627.

2.0 Summary

2.1 This procedure will define the steps necessary for attaching (which includes tapping) a
Permalock Mechanical Tapping Tee to plastic pipe.

2.2 The tapping of mains under pressure, referred to as *hot taps”, shall only be performed by
experienced and qualified employees.

2.3 NOTE: Permalock Mechanical Tapping Tee is the only acceptable method to attach a
tapping tee to Drisco M7000 or Drisco M8000 plastic pipe.

3.0 Reference Documents

3.1 Rev R 37575 Installation Instructions Elster Perfection Permalock Tee
4.0 Material

4.1 The materials joined according to this process will be plastic pipe primarily Drisco M7000 or
Drisco M8000 main with PE 4710 Permalock Tapping Tee Fitting.

5.0 Pipe Size
5.1 This procedure will cover pipe diameter size 1 2” - 4” IPS.
6.0 Equipment
6.1 Permalock Tapping Tee (PMTT) Assembly fitting — Tower, Saddle, O-rings and Bolts
6.2 Permalock Depth Tube (included)
6.2.1 1%" IPS Requires a Blue Depth Tube
6.2.2 2-4” IPS Requires a White Depth Tube
Fitting CANNOT BE INSTALLED without proper color Depth Tube.
6.3 Leak Test Soap
6.4 Silicone Grease (Leak Test Soap can be substituted)
6.5 5/16” T-Handle and/or Hex Socket Wrench (wrench handle should be no longer than 12)

52-PT - 1
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Cutter Assembly

Tower O-Ring

PMTT Tower

Locating Pin

Fig. 1: Permalock Tapping Tee
(PMTT) components
cross-sectional view

(Base must be bolted in place)

&/}K PMTT Base
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7.0 Procedure
7.1 Assembly Preparation

Remove PMTT ASSEMBLY and DEPTH TUBE from the bag (check tee for TOWER and
SADDLE O-RINGS).

NOTE: A blue colored depth tube is required for 1 1/4 IPS main installation, and a white
colored depth tube is required for 2-4 IPS main installation. If you do not have the proper
color depth tube, DO NOT install the fitting.

7.2 (PE) Main Preparation

Clean surface of Polyethylene (PE) Main where PMTT is to be installed. Avoid areas that
are gouged or damaged. Gouge or damage cannot exceed those outlined in Construction
Standard 52-W. This is critical in the area of O-ring.

LUBRICATE SADDLE O-RING AND MAIN SURFACE WITH LEAK TEST SOAP
SOLUTION OR SILICONE GREASE.

7.3 Assemble onto (PE) Main

Bolt the PMTT onto PE main first by hand-threading. Tighten each bolt in a crossover pattern
until the head of each bolt makes contact with the PMTT Tower (see figure below— Flush to
PMTT Tower).

NOTE: It is important to tighten the bolt evenly to not strip the PMTT Base

When all 4 bolts have made contact with the PMTT tower, go back to the first bolt and tighten
the bolts in the same crossover pattern with the 5/16” hex wrench in until the PMTT Tower
and the PMTT Base are flush. The bolts should be flush with the bottom of the PMTT base
(see figure below — Flush to PMTT Tower). Do not tighten further, a gap between the flanges
in the locating pin area is acceptable (see figure below — Locating Pin and Gap).

Do not overtighten bolts. Overtightening will strip threads on the bolts. Torque values should
not be utilized to install nylon bolts.

PMTT Tower _ Flushto
PMTT Tower

Locating Pin

Gap
‘PMTT Base ;

Flush to

PMTT Base

Fig. £=- PMTT Assembly - Key areas during installation Fig. 3
Bolt tightening
crossover pattern
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7.4 Connect Outlet

7.5

7.6

Connect (PE) service line to the PMTT assembly outlet utilizing the appropriate Construction
Standard.

Prior to tapping - Leak test

If hot tapping, test tapping tee/service line assembly in accordance with Construction
Standard 57-B. If it passes the pressure test, release the pressure in preparation for tapping.

Tapping (PE) Main

Place DEPTH TUBE on the top of the CUTTER ASSEMBLY. Thread CUTTER ASSEMBLY
downward using a 5/16” hex wrench. Continue threading the CUTTER ASSEMBLY
downward until the DEPTH TUBE is flush with the PMTT tower (Fig below). The DEPTH

TUBE is a visual guide and will be approximately flush with the top of the Tee Tower when
the cutter is engaged.

= with PRATT Towar

Dapth Tulbe

- Cuttar Assamiody

-

g. &i = Full inztallation of Cutter Assembly, L
Sleeve engaaed in (PEY Maln, Dapth Tuba is flush with
topof PRTT Towear
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7.7 Retract Cutter Punch and Remove Depth Tube

Thread CUTTER upward (counterclockwise) until top of CUTTER Punch is flush with the top
of the PMTT Tower assembly (fig below). This will gasify the service. Remove and discard

the DEPTH TUBE.

Utilization of the DEPTH TUBE is REQUIRED. The CUTTER ASSEMBLY steel locking
sleeve is by design the primary anchor to the main, preventing radial, lateral and rotational
movement. The DEPTH TUBE ensures the CUTTER ASSEMBLY is of sufficient depth to
provide this anchor support. The O-Ring provides the seal between the tee and pipe.

Cutter Sleeve

Flush to
PMTT Tower

Cutter Punch

Fig.5 - Service Gasified - Cutter Punch retracted,

Cutter Sleeve remains engaged with (PE) Main

7.8 Replace PMTT Cap

Install CAP on the PMTT Tower, hand tight to CAP STOP. Excessive tightening does not
improve sealing performance but may cause unnecessary stress on the fitting.

7.9 After Tapping

If hot tapping, soap the cap and fitting to verify seal.

If cold tapping, pressure test the service line when the system is pressure tested.
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1.0 Scope — Plastic Fusion Qualification

This standard is intended to be a general overview of proper qualification of NorthWestern Energy’s
personnel who join or inspect the joints of polyethylene plastic pipe and appropriate fittings on the
Company’s distribution system and to accommodate the minimum requirements as set by
NorthWestern’s O&M sections 5500 & 5510.

2.0 General

2.1

No NorthWestern Energy employee (or contracted personnel by NorthWestern Energy)
shall be allowed to join plastic gas pipe on the NorthWestern Energy system without
successfully completing an annual plastic fusion qualification.

3.0 AQualification Test

4.0

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

Qualified personnel must observe the joining process to determine proper procedures are
being followed.

Qualified personnel performing inspection shall complete predetermined Operator
Qualification forms and maintain records/documentation of all fusions and mechanical
joints.

All test specimens must be visually inspected during and after the joining process and be
acceptable to that of an approved photograph of a qualified joint.

The joint must be allowed to cool for an appropriate length of time and then be subjected to
destruction testing (pertaining to the fusion) found in following areas of this handbook.

Certification

Annual certification records will be kept in a database provided by OQPIlus, maintained by
the proper resources, and joiners must be tested and re-certified each calendar year, not
to exceed 15 months.

If the joiner being qualified does not obtain a qualification certificate, the joiner may re-
qualify by retaking and passing the qualification test.

Qualification of heat fusion joiners will be revoked if one of the following occurs:
4.3.1 The qualified joiner fails to recertify each calendar year, not to exceed 15 months.

4.3.2 The qualified joiner has 1 joint under that procedure found unacceptable by testing
identified in O&M standard 5500.

If qualification is revoked, the joiner may re-qualify immediately by retaking and passing
the plastic fusion/joining covered tasks needed for certification on NorthWestern Energy’s
gas distribution system.
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5.0 Quality Assurance

5.1 NorthWestern Energy area management and OQ qualification supervisors are responsible
for assurance that only current qualified heat fusion joiners perform fusions on
NorthWestern Energy’s gas distribution system.

5.2 Unacceptable fusions will be documented and records maintained for all personnel
qualified to join plastic pipe on NorthWestern Energy’s gas distribution system.

5.3 Management may, at any time, require requalification testing if an operating individual’'s
ability to perform certain tasks correctly is in question.
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1.0 Scope — Socket Fusion — Qualification

This standard describes NorthWestern Energy’s minimum requirements for socket fusion qualification
in accordance NorthWestern’s O&M sections 5500 and 5510.

NOTE: Qualification procedures are performed in accordance to manufacturer recommendations.

2.0 Process

2.1 This procedure will define the steps necessary for qualification of personnel with
polyethylene pipe joined by socket fusion.
3.0 Material
3.1 The materials fused according to this process will be PE 2406/2708 medium density

3.2

3.3

3.4

3.5

polyethylene (MDPE) pipe and fittings.

The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

NOTE: Visual and destructive qualification of the above listed fused material covers all
acceptable different density pipe/fittings available for new construction installations (i.e. PE
3408/PE 3608 high density polyethylene pipe and fittings).

NOTE: Different density socket fusions (i.e. PE 3408/ PE 3608/ PE 4710) must follow the
appropriate installation procedures provided in this Handbook. Please refer to installation
guidelines and be aware that material densities for both pipe and fittings must be the same
for correct heat fusion installations.

4.0 Pipe Size

4.1

This procedure will cover pipe diameter sizes ranging from 2" CTS to 2” IPS.

5.0 Eguipment

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

Pipe or tubing cutter

Cold ring clamp

Depth gauge

Chamfering tool (NOTE: For ¥2” IPS — 2” IPS pipe)
Heating tool

Female and male heater adaptors

Fitting puller

Clean non-synthetic cloth

Pyrometer

5.10 Isopropyl alcohol
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6.0 Procedures — READ COMPLETELY BEFORE QUALIFICATION

6.1

6.2

6.3

6.4

6.5

Prepare the fusion joint, as described in the Socket Fusion procedures found in this
handbook.

Visually inspect the fusion joint for the following:

6.2.1 Complete melt development

6.2.2 No gaps or voids present

6.2.3 External melt pressed against the coupling

6.2.4 Proper alignment

6.2.5 Proper depth

If the qualification is performed on a 2” pipe, section the joint into four quarters to expose

the bond area (approximately (4) 1 inch wide strips), include all of the fitting and 8 inches
of pipe on either side of the fitting.

NOTE: If the fusion is performed on pipe sizes smaller than 2”, section the joint in half.

Hold each strip at the ends, and bend the sample ends toward each other as shown in
figure 6.0a.

Continue to hold each sample in the bent position and thoroughly examine the entire fusion
area. If any separation, cracks, or voids are observed, the sample fusion is not
satisfactory, and the joint shall be rejected.

Figure 6.0a - Socket Fusion Qualification
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1.0 Scope — Butt Fusion — Qualification

This standard describes NorthWestern Energy’s minimum requirements for butt fusion qualification in
accordance with NorthWestern’s O&M sections 5500 and 5510.

NOTE: Qualification procedures are performed in accordance to manufacturer recommendations.

2.0 Process

2.1 This procedure will define the steps necessary for qualification of personnel with
polyethylene pipe joined by butt fusion.
3.0 Material
3.1 The materials fused according to this process will be PE 2406/2708 medium density

3.2

3.3

3.4

3.5

3.6

polyethylene (MDPE) pipe and fittings.

The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

NOTE: Visual and destructive qualification of the above listed fused material covers all
acceptable different density pipe/fittings available for new construction installations (i.e. PE
3408/3608/4710 high density polyethylene pipe and fittings).

NOTE: Different density butt fusions (i.e. PE 3408/3608/4710) must follow the appropriate
installation procedures provided in this Handbook. Please refer to installation guidelines
and be aware that material densities for both pipe and fittings must be the same for correct
heat fusion installations.

NOTE: It is highly recommended prior to large diameter butt fusion installations (6” IPS —
12” IPS) all qualified personnel involved should review the different butt fusion machine
setup, conduct test fuses, and feel completely comfortable with the machinery and material
used. If additional review is needed please contact your local area supervisor/engineer.
Never allow a questionable joint to be installed.

4.0 Pipe Size

4.1

This procedure will cover pipe diameter sizes ranging from 1/2” IPS to 12” IPS.

5.0 Equipment

5.1
5.2
5.3
54
5.5

Pipe cutter

Butt fusion machine
Clean non-synthetic cloth
Pyrometer

Isopropyl alcohol
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6.0 Procedures — READ COMPLETELY BEFORE QUALIFICATION

6.1

6.2

6.3

6.4

6.5

Prepare the fusion joint, as described in the Butt Fusion procedures found in this
handbook.

Visually inspect the fusion for the following:

6.2.1 Complete and uniform melt beads

6.2.2 Melt beads rolled back to pipe

6.2.3 No gaps or voids

6.2.4 Proper alignment

6.2.5 Complete Facing

6.2.6 Correct fusion pressure

If the qualification is performed on 2” pipe, section the joint into four quarters to expose the

bond area (approximately (4) 1 inch wide strips), include the melt area and 8 inches of pipe
on either side of the fusion.

Hold each strip at the ends, and bend the sample ends toward each other as shown in
figure 6.0a.

Continue to hold each sample in the bent position and thoroughly examine the entire fusion
area. If any separation, cracks, or voids are observed, the sample fusion is not
satisfactory, and the joint shall be rejected.

Figure 6.0a - Butt Fusion Qualification

52-RC - 2




Attachment LIUNA 1.3a

Page 171 of 494

NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Saddle Fusion Qualification 06/01/2006 52-RD
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-RD 3 06/01/2009 N. Hunt / Committee

1.0 Scope — Saddle Fusion — Qualification

This standard describes NorthWestern Energy’s minimum requirements for saddle fusion qualification
in accordance with NorthWestern’s O&M sections 5500 and 5510.

NOTE: Qualification procedures are performed in accordance to manufacturer recommendations.

2.0 Process

2.1 This procedure will define the steps necessary for qualification of personnel with
polyethylene pipe joined by saddle fusion.
3.0 Material
3.1 The materials fused according to this process will be PE 2406/2708 medium density

3.2

3.3

3.4

3.5

polyethylene (MDPE) pipe and fittings.

The materials fused according to this process will be PE 3408/3608/4710 high density
polyethylene (HDPE) pipe and fittings.

This procedure CANNOT be used to fuse PE 2406/2708 MDPE to PE 3408/3608/4710
HDPE. Electrofusion or Mechanical Fittings must be used in these situations.

NOTE: Visual and destructive qualification of the above listed fused material covers all
acceptable different density pipe/fittings available for new construction installations (i.e. PE
3408/PE 3608 high density polyethylene pipe and fittings).

NOTE: Different density saddle fusions (i.e. PE 3408/PE 3608) must follow the appropriate
installation procedures provided in this Handbook. Please refer to installation guidelines
and be aware that material densities for both pipe and fittings must be the same for correct
heat fusion installations.

4.0 Pipe Size

4.1

This procedure will cover pipe diameter sizes ranging from 2” IPS to 12” IPS.

5.0 Eguipment

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Application tool

Heating tool

Appropriate size saddle heater adaptors

50-60 grit emery cloth (normally included in fitting package)
Clean non-synthetic cloth

Pyrometer

Isopropyl alcohol
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6.0 Procedures — READ COMPLETELY BEFORE QUALIFICATION

6.1

6.2

6.3

6.4

6.5

6.6

Prepare the fusion joint, as described in the Saddle Fusion procedures found in this
handbook, using 2” IPS PE pipe, and a 2” x 12" tapping tee.
Visually inspect the fusion for the following:

6.2.1 Properly prepared pipe surface

6.2.2 Complete pipe melt pattern

6.2.3 No gaps or voids

6.2.4 Complete melt development around base of fitting

6.2.5 Fitting placed in pipe melt pattern

6.2.6 Proper fitting alignment

6.2.7 Correct fusion/cooling pressures

6.2.8 Proper height and pattern of melt bead around saddle base.

NOTE: Melt bead shall not exceed height of fitting base (shoulder)

Allow the fusion to cool and place the fusion in a Porto-Power hydraulic pump (A vice may
be used if a hydraulic press is unavailable). Position the fusion with the pressure point(s)
just below the fusion melt bead.

Distribute pressure just below the fusion melt line until the pipe diameter is reduced to half
its normal size.

If the fusion splits at the pipe to fitting melt line, the sample fusion is not satisfactory and
the fusion shall be rejected.

Saddle fusion joints may also be inspected and qualified by cutting through a section of the
tapping tee along with two eight inch (8”) strips of plastic pipe along each side of the tee.
The joint shall be inspected by bending the section and observing any incomplete melt
patterns, gaps, and voids.

Figure 6.0a — Saddle Fusion Qualification
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1.0 Scope

This standard describes NorthWestern Energy’s minimum requirements for Electrofusion — Coupling
Fusion qualification in accordance with NorthWestern’s O&M sections 5500 and 5510.

2.0 Process

2.1

This procedure will define the steps necessary for qualification of personnel with
polyethylene pipe joined through an Electrofusion coupling. The inspector shall witness
each individual perform a fusion; ensuring proper fusion procedures are followed.

3.0 Material

3.1

The materials fused according to this process will be polyethylene pipe/fittings.

4.0 Pipe Size

4.1

This procedure will cover pipe diameter sizes ranging from 2" CTS — 12” IPS.

5.0 Equipment

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Electrofusion machine

Clean non-synthetic cloth
Isopropy! alcohol

Approved scraping tool

Non-oil based marker (Sharpie)
Appropriate coupling
Appropriate clamp

120 volt (AC) energy source

6.0 Procedures — READ COMPLETELY BEFORE QUALIFICATION

6.1

6.2

6.3

Prepare the fusion joint as described in the Electrofusion — Coupling procedures found in
this handbook, using 2” IPS PE pipe, and a 2” Electrofusion coupling.

Visually inspect the fusion for the following:

6.2.1 Proper use of equipment

6.2.2 Correct cleaning procedures

6.2.3 Proper clamping

6.2.4 Proper alignment

6.2.5 Proper depth

6.2.6 Correct lead attachment

Ensure that correct fuse/clamp/cooling/rough handling times are identified on both the
fitting and the Electrofusion machine.
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6.4 Allow the fusion to cool and perform the Destructive Tests:

6.4.1 The pipe and fitting specimen should be cut and subjected to joint evaluation tests.
Bend tests, peel tests, and crush tests are helpful in locating fusion weaknesses.

6.4.2 To prepare a specimen for crush testing, it is necessary to cut the pipe and
coupling longitudinally in half as near to the centerline of the pipe and coupling as
possible as shown in the image to the right. It is desirable to leave at least 3” of
pipe length for 2” and smaller diameter pipes and 8” of pipe length for up to 12”
diameter pipes at each end of the coupler for gripping by the vise/press.

Crush Test Cut

6.4.3 Place a specimen half in a vise or press so that the outermost wire of the fusion
zone is approximately 1 ¥4” from the vise jaws. Close the vise jaws until the pipe
walls meet. Repeat this process for each end of both halves of the coupling.

£
(111 ]
L1111}
i
#
(T
E

52-RE -2




Attachment LIUNA 1.3a

Page 175 of 494

NorthWestern Energy
Gas Standards Subject: Plastic Original Date Standard Number
Electrofusion Coupling Qualification 06/01/2006 52-RE
Supersedes REV # Revision Date Prepared / Approved By
Standard: 52-RE 4 04/01/2020 A. Johnson / Committee

6.4.4 Inspect the crushed specimens for separation of the pipe and fitting in the fusion
zone. Some minor separation (up to 15%) may be seen at the outermost region of
the fusion zone, this does not constitute failure. Ductile failure of the pipe, fitting, or
PE insulation around the wires is acceptable. There should be no separation at the
fusion interface of the pipe and fitting beyond the 15% at the outer most edges.
Refer to the following images for examples of passing and failing results.

Coupling Crush Test - Passing Result

Coupling Crush Test - Failing Result
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1.0 Scope

This standard describes NorthWestern Energy’s minimum requirements for Electrofusion — Saddle
Fusion qualification in accordance with NorthWestern’s O&M sections 5500 and 5510.

2.0 Process

2.1 This procedure will define the steps necessary for qualification of personnel with
polyethylene pipe joined through an Electrofusion tapping tee or branch saddle. The
inspector shall witness each individual perform a fusion; ensuring proper fusion procedures
are followed.

3.0 Material
3.1 The materials fused according to this process will be polyethylene pipef/fittings.

4.0 Pipe Size
4.1 This procedure will cover pipe diameter sizes ranging from 1-1/4” IPS — 12” IPS.

5.0 Equipment
5.1 Electrofusion machine
5.2 Clean non-synthetic cloth
5.3 Isopropyl alcohol
5.4 Approved scraping tool
5.5 Non-oil based marker (Sharpie)
5.6 Appropriate fitting
5.7 Appropriate clamp
5.8 120 volt (AC) energy source

6.0 Procedures — READ COMPLETELY BEFORE QUALIFICATION

6.1 Prepare the fusion joint as described in the Electrofusion Saddle procedures found in this
handbook, using 2” IPS PE pipe, and a 2” x %2” Electrofusion tapping tee.

6.2 Visually inspect the fusion for the following:
6.2.1 Proper use of equipment
6.2.2 Correct cleaning procedures
6.2.3 Proper clamping
6.2.4 Proper alignment
6.2.5 Correct lead attachment

6.3 Ensure that correct fuse/clamp/cooling/rough handling times are identified on both the
fitting and the Electrofusion machine.
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6.4 Allow the fusion to cool and perform the Destructive Tests:
6.4.1 Tapping tees should be left intact for crush testing. Pipe lengths can be cut to the
edges of the fitting base. Place the pipe and fitting into a vise so the jaws are
within 72" of the bottom of the saddle. Close the vise until the inner pipe walls meet.

6.4.2 Inspect the crushed specimens for separation of the pipe and fitting in the fusion
zone. Some minor separation (up to 15%) may be seen at the outermost region of
the fusion zone, this does not constitute failure. Ductile failure of the pipe, fitting, or
PE insulation around the wires is acceptable. There should be no separation at the
fusion interface of the pipe and fitting beyond the 15% at the outermost edges.
Refer to the following images for examples of passing and failing results.

P v

Saddle Crush Test — Passing Result Saddle Crush Test — Failing Result
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1.0 Scope — Mechanical Joining Qualification

The purpose of this standard is to describe NorthWestern Energy’s minimum requirements for
materials joining qualifications on pipelines, other than by welding, and for the proper qualification of
NorthWestern Energy’s personnel who join or inspect the joints of polyethylene plastic pipe and
appropriate fittings on the Company’s distribution system and to accommodate the minimum
requirements as set by NorthWestern’s O&M sections 5500 and 5510.

2.0 General

2.1 No NorthWestern Energy employee (or contracted personnel by NorthWestern Energy)
shall be allowed to join plastic gas pipe on the NorthWestern Energy system without
successfully completing an annual plastic joining qualification.

3.0 Qualification Test

3.1 Qualified personnel must observe the joining process to determine proper procedures for
mechanical joining are being followed.

3.2 All test specimens must be visually inspected during and after the joining process and be
acceptable to that of an approved qualified joint as per manufacturer specifications.

4.0 Certification

4.1 Annual certification records will be kept in a database provided by OQPIlus, maintained by
the proper resources, and joiners must be tested and re-certified each calendar year, not
to exceed 15 months.

4.2 If a qualification certificate is not obtained by a joiner being qualified, the joiner may re-
qualify by retaking and passing the qualification test.

4.3 Qualification of mechanical joiners will be revoked if one of the following occurs:
4.3.1 The qualified joiner fails to recertify each calendar year, not to exceed 15 months.

4.3.2 The qualified joiner has 1 joint under that procedure found unacceptable by testing
identified in O&M standard 5500.

4.4 If qualification is revoked, the joiner may re-qualify immediately by retaking and passing
the plastic joining covered tasks needed for certification on NorthWestern Energy’s gas
distribution system.

5.0 Quality Assurance

5.1 NorthWestern Energy area management and OQ qualification supervisors are responsible
for assurance that only current qualified mechanical joiners perform joints on NorthWestern
Energy’s gas distribution system.
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1.0 Scope — Mechanical Joining — Qualification

This standard describes NorthWestern Energy’s minimum requirements for mechanical joining
qualification in accordance with NorthWestern’s O&M sections 5500 and 5510.

2.0

3.0

4.0

5.0

6.0

Process

2.1 This procedure will define the steps necessary for qualification of polyethylene PE 2406
pipe joined through mechanical connections.

2.2 NOTE: Mechanical joining is one of only two methods of joining dissimilar plastics (i.e.
Aldyl-A to polyethylene PE 2406). The only other approved method of joining dissimilar
plastics is through the use of Electrofusion.

Material

3.1 The materials joined according to this process will be PE 2406 medium density
polyethylene pipe/fittings and mechanical connections (however Aldyl-A pipe, as well as
different density PE pipe (i.e. PE 3408) may be joined with this method).

Pipe Size

4.1 This procedure will cover pipe diameter sizes ranging from 1/2” CTS — 2” IPS.

Equipment

5.1 Appropriate mechanical connection fitting
5.2 Appropriate mechanical connection tool
5.3 Pipe or tubing cutter

5.4 Clean cloth

Procedures — READ COMPLETELY BEFORE JOINING

6.1 Prepare the fitting as described in the proper Mechanical Joining procedure found in this
handbook using a 2" mechanical connection coupling on an 8 inch long section of 2" PE
pipe.

6.2 The attachment of the mechanical connection fitting is to be done under direct observation
of a qualified inspector.

6.3 Attach the mechanical fitting.

6.4 Visually inspect the fitting process for the following:
6.4.1 Proper use of equipment
6.4.2 Correct cleaning/joining procedures
6.4.3 Proper alignment
6.4.4 Complete fitting application
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1.0 Scope — Certification — Requirements, Tests, Guidelines

The purpose of this standard is to describe the minimum requirements of NorthWestern Energy’s
general certification procedures and policies concerning plastic pipe and its qualification requirements,
tests, and guidelines. This summary is intended to accommodate NorthWestern Energy’s Operator
Qualification Plan and best found practices.

2.0 Plastic Fusion Certification

2.1

2.2

NorthWestern Energy’s (NWE) Operator Qualification (OQ) Plan identifies the covered
tasks for qualification, the time interval for which the qualification of the covered task is
valid, and the testing method for determining qualifications.

2.1.1

21.2

Covered tasks for plastic operator qualifications are: Socket Fusion; Butt Fusion;
Saddle Fusion; Electrofusion (Saddle); Electrofusion (Coupling); and Mechanical
Connection (Coupling).

Individuals shall re-qualify to join plastic pipe each calendar year, not to exceed 15
months.

NWE’s approved testing method is a one on one evaluation, with the qualifier
observing all fusion/joining techniques of the employee being qualified. Questions
will be asked pertaining to proper fusion/joining procedures throughout qualification.
Visual tests and destruction tests will be performed on the employee’s fused plastic
joints by the qualifier to find failures, however, if the qualifier does not feel that the
employee exhibits proper fusion techniques, the employee will not be qualified for
that covered task. Qualification is to be done individually with no other
employee(s) present during examination.

All proper Personal Protective Equipment (PPE) shall be worn during qualification
(i.e. safety glasses).

All fusion equipment shall be in proper working order (i.e. all heating
irons/faces shall be clean and have adequate surfaces, mechanical and electrical
equipment shall run appropriately). If fusion/joining equipment is found to be
unsatisfactory, qualification may not be performed, resulting in failure(s) for the
covered task(s).

If an employee does not successfully demonstrate he/she is knowledgeable to perform the
covered task according to the testing methods established by NWE’s Plan, the employee
cannot perform the covered task on NorthWestern Energy’s system unless re-qualified at a
later date.
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2.3 If the employee fails qualification on a covered task, the employee is not eligible to be re-

2.4

2.5

2.6

2.7

evaluated on this task for a minimum of 2 days. During this time period for which the
employee is not qualified to perform the covered task, local area management will
determine whether the employee will continue the remainder of his present job duties or
whether the employee will be reassigned to other job duties (if available) within the local
operating area.

NOTE: If an employee fails qualification on a covered task, retesting will be done at the
earliest and most practical time for the qualifier and the employee. The employee will be
asked to travel to the qualifier at a later retest time and place (to be determined), however,
if the qualifier is available, every effort will be made to accommodate local area needs to
perform retests.

If the employee does not successfully demonstrate his ability to perform a covered task for
a second time the employee will, again, not be able to perform the task on NorthWestern
Energy’s system unless re-qualified at a later date. The employee is not eligible to be re-
evaluated on this task for a period of 30 days. During the time period for which the
employee is not qualified to perform the covered task, local management will determine
whether the employee will continue with the remainder of his present job duties or whether
the employee will be reassigned to other job duties (if available) within the local operating
area. The employee and his supervisor will develop a plan and submit this plan to local
management for approval containing the steps the employee will take to become
knowledgeable in the covered task for which he has failed to qualify.

If the employee does not successfully demonstrate his ability to perform a covered task for
a third time, the employee will, again, not be able to perform the task on NorthWestern
Energy’s system. NorthWestern Energy will then determine whether the employee will be
eligible for further re-evaluation. If further re-evaluation is deemed appropriate, the
employee is not eligible to be re-evaluated on this task for a period of 60 days. The
employee and his supervisor will develop a plan and submit this plan to local management
for approval containing the steps the employee will take to become knowledgeable in the
covered task for which he has failed to qualify.

If an employee fails a covered task or fails to qualify for multiple covered tasks at the same
time, the employee may be subject to NorthWestern Energy’s Progressive Discipline Policy
to assure the employee understands the importance of meeting the OQ standard for the
essential job functions of his position. NorthWestern Energy’s Progressive Discipline
Policy consists of differing levels of discipline, up to and including termination.
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1.0 Scope

The purpose of this standard is to describe the minimum requirements of NorthWestern Energy’s
general construction procedures and policies concerning the inspection of plastic pipe joints in a
construction environment. These procedures are intended to comply with the minimum requirements
as set by NorthWestern’s O&M section 5500.

2.0 Inspection of Plastic Joints

2.1

2.2

2.3

2.4

2.5

No person may carry out the inspection of joints in plastic pipe, required by the CFR,
unless that person has been qualified by appropriate training and/or experience and has
appropriate experience in evaluating the acceptability of plastic pipe joints under the
applicable joining procedure.

To ensure proper joint appearance and integrity, a qualified NorthWestern Energy
employee must examine each joint involved in the installation/inspection process on
NorthWestern Energy’s gas distribution system prior to joint burial/project completion.

All plastic joints installed in NorthWestern Energy’s gas distribution system by
NorthWestern Energy employees, and NorthWestern Energy contracted personnel, must
be examined to ensure proper appearance and joint integrity.

All NorthWestern Energy employees, and NorthWestern Energy contracted personnel
must have a current NorthWestern Energy qualification/certification in order to
install/inspect plastic fusion joints in a construction environment in NWE’s gas distribution
system.

Personnel intending on inspecting fusion joints constructed by others must have their
annual plastic certification current.
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Standard: 52-W, 4020 4 04/01/2022 AJ / Committee
1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
procedures and policies concerning plastic pipe and its repair. These procedures are intended to
accommodate the requirements as set by NorthWestern’s O&M section 4020 and the Department of
Transportation CFR 49 part 192.311.

2.0 General

2.1 All damaged, gouged, or kinked sections of plastic pipe are to be repaired or removed from
service or not put into service initially, when discovered. Any section of pipe containing
damage resulting in a loss of 10% or more wall thickness, identified in the table below,
shall be removed and replaced. Guidance from supervision should be initiated for
determining whether to repair or remove the area in question.

Plastic Pipe Dimensions
Minimum Wall| 10% of Wall
Pipe Size SDR Pipe OD Thickness Thickness
2" CTS 7.0 0.625” 0.090” 0.01”
2" IPS 9.3 0.840” 0.090” 0.01”
% IPS 11.0 1.050” 0.095” 0.01”
1” IPS 11.0 1.315” 0.120” 0.01”
1 V4" IPS 11.0 1.660” 0.151” 0.02”
1 V4" IPS 10.0 1.660” 0.166” 0.02”
12" IPS 11.0 1.900” 0.173” 0.02”
2" IPS 11.0 2.375" 0.216" 0.02"
3" IPS 11.5 3.500" 0.304" 0.03"
3" IPS 11.0 3.500” 0.318” 0.03”
4" IPS 11.5 4.500" 0.391" 0.04"
4” IPS 11.0 4.500” 0.409” 0.04”
6" IPS 11.5 6.625" 0.576" 0.06"
6” IPS 11.0 6.625” 0.602” 0.06”
8" IPS 11.5 8.625" 0.750" 0.08"
8” IPS 11.0 8.625” 0.784” 0.08”
12” IPS 11.0 12.750” 1.159” 0.12”
127 IPS 9.0 12.750” 1.417” 0.14”
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NorthWestern Energy
52 Plastic Original Date Standard Number
52-W Repair of Plastic Pipe 06/01/2006 52-W
Supersedes Revision Revision Date Prepared / Approved By
Standard: 52-W, 4020 4 04/01/2022 AJ / Committee

3.0 Repair of Plastic Pipe

3.1

3.2

3.3
3.4

3.5
3.6

3.7
3.8

While performing a gas main or gas service repair, ALWAYS be aware of potentially
hazardous working conditions caused from blowing gas.

Wear all proper personal protective equipment (PPE) necessary for hazardous working
situations.

Cross reference area maps to identify approximate facility locations.

Be aware of possible multiple source systems (radial/loop systems) and proceed
accordingly.

Ensure all underground facilities in the working area are located before digging.

Follow correct squeeze off procedures found in this handbook or use valves to ensure all
sources of gas flow to the working area are completely closed and shut off.

Cut out damaged pipe and discard.

Repair plastic gas main or service through correct fusion methods and/or mechanical
fittings found in this handbook.
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel General 06/01/2006 53-A
Supersedes REV # Revision Date Prepared / Approved By
Standard: 53-A 2 04/01/2007 K. Meagor/ Committee
1.0 Scope

The purpose of this standard is to describe NorthWestern Energy’s (NWE) general policies
concerning steel materials, fittings, and procedures found on its natural gas distribution system.

2.0 Steel Pipe and Fittings

3.0

2.1

2.2

2.3

2.4

2.5

Steel pipe and fittings used to construct NorthWestern Energy’s gas distribution system
shall be low carbon steel pipe manufactured to meet all applicable American Society for
Testing Materials (ASTM) specifications.

Steel pipe and fittings found on NorthWestern Energy’s gas distribution system must be
resistant to chemicals with which contact may be anticipated through the use of coatings.

Dissimilar steel pipe (i.e. stainless pipe) shall not be used nor designed into NorthWestern
Energy’s system.

The following pipe sizes shall be utilized for new construction:

%" 17,2, 3"; 47, 6", 8", 10”7, and 12” steel pipe.

NOTE: larger size pipe is allowable but requires engineering to be completed and special
welding certifications for joining.

2.4.1 In addition to the pipe sizes mentioned above, the following steel pipe sizes are
currently found on NorthWestern Energy’s gas distribution system; however,
fittings will need to be special ordered:

2’ 1-1/4”,1-1/27, 2-1/2”, 3-1/2”, 16”, 20”7, and 36” steel pipe.

For a list of allowable fittings and fitting sizes used for maintenance and repair on NWE’s
gas distribution system, please refer to the Materials and Fittings section of this
handbook. Specific fittings and procedures can be found in the hot tapping section of this
manual.

Steel Procedures

3.1

3.2

3.3

3.4

Procedures for welding, coating, protecting, storing and handling have been developed
and are listed in this manual.

Welding procedures have been developed in accordance with Code of Federal
Regulations (49CFR192) and American Petroleum Institute (APl 1104).

3.2.1 Deviation from the procedures listed herein shall not be allowed in any manner.
For further information contact the Welding Engineer.

3.2.2 Only certified individuals and materials shall be used on the distribution system
and shall be to the procedure’s requirements.

3.2.3 For more information, see the welding section of this manual.
Storage and handling shall be done in accordance with the manufactures recommended

practices or to the methods described in this manual, whichever is more strict. See the
storage and Handling section in this manual.

Appropriate coatings, which are described in the steel section, shall be the only coating
applied to any steel pipe on the distribution system.
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Materials/Fittings 06/01/2006 53-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-B 3 04/01/2022 AJ/Committee
1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
construction procedures and policies concerning standard fittings.

2.0 Standard Weight Steel Butt-Weld Fittings

21 Standard weight steel butt-weld fittings shall be used exclusively for the fabrication of
distribution piping 2” and over. Note: 2" pipe may be butt-welded or socket welded. In
certain situations, such as limited space to work, a 4” socket coupling can be used.
The additional weight of the 4” socket coupling will need to be considered when
providing support for the pipeline. Circumference connected weld fittings are used
whenever possible. The fitting must comply with ANSI B16.9 standard. Long radius
weld elbows, as well as concentric reducers, are preferred. The following fittings are

approved and readily :
| R
.‘! I imzxi*l‘:nm :

SO°ELEOWS 45° ELBOWS TEES

0% LA REDUCING CONCENTRIC ECCENTRIC
REDUCING ELBOWS OQUTLET TEES REDUCERS REDUCERS

3.0 Socket Weld Steel Fittings

3.1 Socket weld steel fittings must comply with ANSI B16.11. NWE uses socket weld
fittings for welded connections less than and including 2” diameter. Note: 2” may be
butt-welded or socket welded. You will notice however that socket weld fittings are
rated at 2,000 psi, and up. Socket weld fittings are to be arc welded with 6010
electrode. Welders should make certain that there is a minimum 1/16” gap between
the end of the pipe and the stopping ring, to prevent cracking in the first pass. The
following fittings are approved by NWE, for %” through 2” diameter pipe. In certain
situations, such as limited space to work, a 4” socket coupling can be used. The
additional weight of the 4” socket coupling will need to be considered when providing
support for the pipeline.

Reducers Are
. COUPLINGS CAPS
Also Available

90° ELBOWS 45° ELBOWS TEES CROSSES
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Materials/Fittings 06/01/2006 53-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-B 3 04/01/2022 AJ/Committee
Materials/Fittings Size Material Code
90 Degree Long Radius Weld Elbow
2’ 777-0739
3" 777-0742
L 4 777-0744
) f 6” 777-0746
f A 8” 777-0748
‘I-..._......Jfl t
IR —
90
45 Degree Long Radius Weld Elbow
2’ 777-0819
3" 777-0823
\ 4 777-0824
8 f 8 777-0828
45°
Reducing Weld Elbow
3"x2"
'}1 4" x 3"
/A
..,..:EJA — i
Reducing
Cap
2’ 777-0490
3” 777-0512
'Y 4 777-0514
— & 777-0516
Reducer
3Ix 2" 777-1429
47x 27 777-1449
R, 4°x 37 777-1452
/_‘ \ 6'x 47 7771474
(S 8"x 6” 777-1496
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Materials/Fittings 06/01/2006 53-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-B 3 04/01/2022 AJ/Committee
Materials/Fittings Size Material Code
Tee
2’ 777-2209
o 3" 777-2212
[ 1 4 777-2214
- P | 6” 777-2216
Reducing Tee
s 3"x3"x2" 7772328
{ - } ! 4" x 4" x 2" 7772346
A A
Socket Coupling 3000 LB
3/4" 7775025
i 1" 7775026

1" 7774566
Cross
2" 7770559
4" 7770564
ad E b B e
Autoperf/Service Tees
3/4"x 3/4" | 7796454
NOTE: Socket Weld — 1/2" Service
g J 3/4"x1" [ 10006551
q NOTE: Socket Weld — 3/4" Service
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NorthWestern Energy

Gas Standards Subject: Steel Original Date Standard Number
Steel Materials/Fittings 06/01/2006 53-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-B 3 04/01/2022 AJ/Committee

SEAMLESS WELD FITTINGS

Long Radius Elbows Short Radius Elbows Caps Stub Ends
3
c ]
\ G
1 A I
== A —_— A— L
ALl
WALL THICKNESS
Light Sch  Sch Sch  Sch Sch Sch Sch Sch Sch XX A B C D E F L G
Wall 20 30 Swd 40 60 X-Stg 80 100 120 140 160 St S ASA Shost
. . 109 108 ... .147 147 . 187 204 1% % 1%
083 ... 113 113 154 154 ... .. 218 308 1k %s 1% . .
109 133 133 179 179 250 358 1% % 2% 1 1% 1w
109 140 140 191 191 250 382 1% 1 2% Ll e 1V
_.108 .. 145 145 200 200 L. 2Bl 400 2vk 1 3vh 1ve DhAe 1
108 154 154 218 218 . o 343 436 3 1% 4%s 2 3¥is 1%
120 203 203 276 276 .. . 375 552 3va 1% 5%e 21 3% 1
120 216 216 300 300 438 600 4% 2 61 3
120 226 226 318 318 S 5w 2w Tvh 3w
120 237 237 . 337 337 438 531 674 6 24 84 4
134 . 258 258 375 375 . 500 625 750 7% 3V 10%1s 5
134 . 280 280 . 432 432 562 718 864 9 3% 12%e 6
148 250 277 322 322 406 500 500 593 718 812 906 875 12 5 16%i B
165 250 307 365 365 500 500 .593 718 .B43 1.000 1.125 15 B 20% 10 15% 5
180 250 .330 375 406 562 500 687 843 100011251312 . 18 7w 24% 12 18% 6
250 312 .375 375 438 593 500 750 937 1.093 1.250 1.406 . 21 B 28 14 21 6
250 312 .375 375 .500 656 500 .843 1.031 1.218 1438 1.593 24 10 32 16 24 7
250 312 438 375 562 750 500 .937 1.156 1.375 1562 1781 27 1w 36 18 27 8 12
250 375 500 375 593 812 500 1.031 1281 1.500 1.750 1.968 30 121, 40 20 30 8 12
250 375 .562 375 687 068 500 1218 1531 181220622343 ... 36 15 48 24 36 1014 12
312 500 625 375 500 oo o 45 18%
Straight Tees Conc. & Ecc. Reducers
T
J i
A D f
1 R 1 L A
i
~A-A- ~A A~
D L ipe | Outlet 3} D L Outlet D L
- 3% 18 I
e 2 I 3% 4 16 13 15
s 2 3% 3% 4 14 13 15
3 3h 4 12 > 12% 15
% 2 3% 3l 4 12ve 15
7% 2 44 ¥ 1
1% 2 44 4 4
ave 3% 4 141 20
. : ave 3% 4 14 20
gj i’; 4 3k 4 14 20
2w 2% 4ve 3% 4 1w 2
Vi 24 a7k :
FoTo a4 S 12 20
; - a% 4k 5
2 2 a% 4% 5 17 20
2 3 T 414 5 1642 20
1a 3 ah A% 5 16 20
5%k - . 16 20
S 5w 5% 5u B
S Sv  Sv 51 E
e 5% 5 51
E 5% 4 5
3 5% 4% 51
3/ 3t 7
o T
va ; 7 6% 6
27k 3k 7 vk 4
2% 3z 7 5 6
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Materials/Fitings 06/01/2006 53-B
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-B 3 04/01/2022 AJ/Committee

SR WEIGHTS AND DIMENSIONS OF SEAMLESS AND WELDED PIPE
SIZES | Inces Dble.
5 10 20 30 a0 STD 60 80 EH. 100 120 140 160 EH.
B 405 .035 .049 068 068 .095 095
1383 | .1863 2447 | 2447 3145 | 3145
a 540 .049 065 .088 .088 19 118
2570 | 3297 4248 | 4248 5351 | .5351
e 675 .049 065 091 091 126 126
3276 | .4235 5676 | 5676 .1388 | .7388
o .840 .065 083 09 109 147 147 187 294
5383 | .6710 8510 | .8510 1.088 | 1.088 1304 | 1.714
¥a 1.050 .065 083 113 113 154 154 218 308
6838 | 8572 1131 | 113 1474 | 1.474 1937 | 244
1 1.315 .065 109 133 133 79 A719 250 358
8678 | 1.404 1679 | 1.679 2172 | 2172 2.844 | 3.659
1Y 1.660 .065 109 140 140 191 91 250 382
1.107 | 1.806 22713 | 2213 2997 | 2997 3.765 | 5.214
1'% 1.900 .065 1.09 145 145 .200 .200 281 400
1.274 | 2.085 2718 | 2118 3.631 | 3.6 4.859 | 6.408
2 2.315 .065 109 154 154 218 218 343 436
1.604 | 2.638 3.653 | 3653 5.022 | 5.022 7.444 | 9.029
2% 2875 .083 120 203 .203 276 276 375 552
2.475 | 3531 5793 | 5.793 1.661 | 7.661 10.01 | 13.70
3 35 .083 120 216 216 .300 300 A37 600
3029 | 4332 1576 | 1.576 10.25 | 10.25 14.32 | 18.58
3% 40 .083 120 226 226 318 318 636
3472 | 4973 9.108 | 9.109 1251 | 1251 22.85
4 450 .083 120 231 237 281 337 337 437 531 674
3915 | 5613 10,79 | 10.79 | 12.66 | 14.98 | 14.98 19.01 22.51 | 2154
4 5.0 247 .355 J10
1253 17.61 3253
5 5563 109 134 258 258 375 375 500 625 150
6.349 | 7.770 14.62 | 14.62 20.78 | 20.78 21.04 3296 | 38.55
6 6.625 109 134 .280 .280 432 432 562 118 864
7.585 | 9.289 18.97 | 18.97 28.57 | 28.57 36.39 4530 | 53.16
7 7625 301 .500 815
2357 38.05 63.08
8 8.625 109 148 .250 271 322 322 406 .500 .500 593 118 812 806 B15
9914 | 1340 | 2236 | 24.70 | 2855 | 28.55 | 35.64 | 43.39 | 43.39 | 50.87 | 6093 | 67.76 | 74.69 | 72.42
9 9.625 342 .500
33.90 48.72
10 10.75 A34 165 .250 307 365 365 500 .593 .500 .718 843 | 1.000 | 1125
1519 | 18.70 | 28.04 | 34.24 | 40.48 | 4048 | 5474 | 64.33 | 54.74 | 76.93 | 89.20 | 104.1 | 115.7
1" 11.75 315 500
4555 60.07
12 12.75 165 180 .250 330 406 375 562 .687 .500 .843 | 1.000 | 1.125 | 1.312
2218 | 2420 | 3338 | 43.77 | 53.53 | 4956 | 73.16 | 8851 | 65.42 | 107.2 | 1255 | 139.7 | 160.3
14 14.0 250 212 375 437 315 593 150 500 937 | 1.093 | 1.250 | 1.406
36.71 | 45.68 | 54.57 | 63.37 | 54.57 | 84.91 | 106.1 | 72.09 | 130.7 | 150.7 | 170.2 | 189.1
16 16.0 250 32 315 500 315 656 843 500 | 1.031 | 1.218 | 1.437 | 1.593
42.05 | 52.36 | 6258 | 82.77 | 6258 | 1075 | 1365 | 8277 | 1648 | 1923 | 2235 | 2451
18 18.0 250 312 A37 562 375 150 937 500 | 1.156 | 1.375 | 1562 | 1.781
4739 | 59.03 | B2.06 | 1048 | 7059 | 138.2 | 1708 | 93.45 | 208.0 | 2441 | 274.2 | 3085
20 20.0 250 375 500 593 375 812 | 1.0:1 500 | 1.280 | 1.500 | 1.750 | 1.968
52,73 | 78.60 | 1041 | 1229 | 78.60 | 166.4 | 208.9 | 104.1 | 256.1 | 296.4 | 341.1 | 379.0
22 220 250 375 500 3715 875 | 1125 500 | 1.375 | 1625 | 1.875 | 2125
58.07 | 86.61 | 114.8 86.61 | 1974 | 2508 | 114.8 | 3029 | 353.6 | 403.0 | 451.1
24 24.0 250 375 562 687 375 968 | 1.218 500 | 1.531 | 1.812 | 2.062 | 2.343
63.41 | 94.62 | 140.8 | 171.2 | 94.62 | 238.1 | 296.4 | 1255 | 3674 | 4294 | 483.1 | 5419
BLUE FIGURES — Wall Thickness In Inches RED FIGURES — Wt. Per Ft. In Pounds
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee
1.0 Scope

The purpose of this guideline is to describe NorthWestern Energy’s guidelines for coatings that are to
be used on steel main and service gas lines in the NorthWestern Energy Distribution System. Deviation
from these guidelines must be requested by local management and approved by engineering.

2.0 General

2.1 Coatings utilized shall be in accordance with the NorthWestern Energy Gas Operations and
Maintenance Manual 3320.

2.2 Management shall be responsible to assure that only current qualified individuals and
procedures are used to coat steel facilities.

2.3 Sections below show the coatings that are allowed on the NWE system. Deviation from
these coatings has to have the manager of cathodic protection’s approval, or the manager
of gas system integritys approval, or be engineered and approved by a professional
engineer.

2.3.1 Testing and trial of new coatings can be approved by the chair of the construction
standards.

3.0 Epoxy Coatings
3.1 Epoxy coatings are allowed on pipe that is being delivered from the manufacturer.
3.1.1  Epoxy provided from manufacturer shall be fusion bonded epoxy (FBE).

3.1.2 Epoxy provided from the manufacturer shall be a minimum of 14 mils thick at time of
purchase.

3.2 Epoxy is allowed to be utilized on NWE system in a field application with engineering and/or
management approval.

3.2.1 Field applied 2-part epoxy shall be Denso (Protal 7200 or Protal 7125) and all
preparation of the pipe and FBE coating shall be done per the manufacturer
specifications.

3.3 Epoxy coated pipe is not UV stable and will degrade.

3.3.1 |If storage is planned beyond 3 years the coating should either be covered or painted
over to protect from UV exposure.

3.3.2 If the timeline is unknown or beyond 3 years, the coating shall be evaluated and if
necessary removed and replaced with an acceptable coating.
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

4.0 Abrasion Resistant Coatings

4.1 Abrasion resistance overlay (ARO) coatings should be utilized for boring operations with
steel pipe or where soil conditions are believed to be detrimental to the coating of the pipe.

4.2 ARO coatings are applied over the top of FBE.
4.3 ARO may be epoxy based or polymer concrete.
4.4 Typically ARO coatings are applied by the pipe manufacturer or vendor prior to delivery.

4.5 ARO coatings are allowed to be utilized on NWE system in a field application with
engineering and/or management approval.

4.5.1 Field applied ARO shall be Denso and all preparation of the pipe and FBE coating
shall be done per the manufacturer specifications.

4.6 ARO coatings shall be applied to achieve a minimum of 40 mils of ARO coating

4.6.1 This coating is in addition to the FBE coating so there will be approximately 54-56
mils of coating.

5.0 Tape

5.1 There are several tapes that are allowed on the NWE distribution system. The approved
tapes are:

5.1.1 Cold Tape — TapeCoat H35Gray (H35G)
5.1.2 Cold Tape — TapeCoat T-Tape

5.1.3 Wax Tape — Trenton #1 below ground tape
5.1.4 Wax Tape — Trenton #2 above/below tape

5.2 Tape coatings provide adequate protection and when applied correctly will withstand most
soil stresses and backfilling applications.

5.3 TapeCoat H35Gray coatings are preferred for boring applications, with appropriate
protection.

5.3.1 Wax tape is not allowed for boring applications
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

6.0 TapeCoat H35G (Stores Code: 2” Roll — 10008393, 4” Roll - 10008407)

6.1

6.2

6.3

Specifications

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6

Cold applied tape

Integrated primer on 35 mils mastic tape
MAF backing

UV stable

Available in 2" x 75, 4" x 75, & 6” x 75’ rolls

Grey backing typically no text or markings, but may have TapeCoat indicated

Utilization

6.2.1
6.2.2
6.2.3
6.2.4

Is approved for above and below ground use
Can be used for longer runs of pipe
Can be used for butt welded joints

Primer is not necessary unless below 40 degrees F

Application — this is high level and not all encompassing method for application of tape.
Please review the manufacturer’s instructions prior to use.

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6
6.3.7

Clean surface of the pipe with brush or wire wheel.
6.3.1.1 If tying into existing coating, prep to a rough texture.

Apply primer (if needed) to the entire surface including any overlap to existing
coatings.

Start tape off roll, there is a clear backing on the mastic that needs to be removed as
you apply the product.

Tape end should be facing downward on the pipe to limit pulling away from soil.
6.3.4.1 At the end of wrap, cut the tape so end is in downward position.
6.3.4.2 When tying rolls together maintain overlap and start over previous roll
Keep tape under tension and start to wrap the pipe.

6.3.5.1 Keep in mind the starting angle to meet the overlap desired.

Wraps should be relatively wrinkle free.

Maintain a 50% overlap on wraps.
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Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

7.0 TapeCoat T-Tape (Stores Code: 2” Roll — 6730564, 4” Roll - 6730574)

7.1

7.2

7.3

Specification

7.1.1
71.2
7.1.3
7.1.4
7.1.5

Cold applied tape

65 mil mastic tape

MAF backing

Available in 2" x 25’, 4" x 25, & 6” x 25’ rolls

Grey backing tape with TapeCoat, T-Tape, below ground use only indicated

Utilization

7.2.1
7.2.2
7.2.3

Is not approved for above ground use, below ground use only

Can be used for fittings and odd shapes
Primer is not necessary unless below 40 degrees F

Application - this is high level and not all encompassing method for application of tape.
Please review the manufacturer’s instructions prior to use.

7.3.1

7.3.2
7.3.3

7.3.4

7.3.5

7.3.6
7.3.7
7.3.8

7.3.9

Clean surface of the pipe with brush or wire wheel.
7.3.1.1 If tying into existing coating, prep to a rough texture.
Apply primer to the entire surface including any overlap to existing coatings.

Start tape off roll, there is a clear backing on the mastic that needs to be removed as
you apply the product.

When beginning the tape on straight pipe, the tape end should be facing downward
on the pipe to limit pulling away from soil.

7.3.4.1 Atthe end of wrap, cut the tape so end is in downward position.
7.3.4.2 When tying rolls together maintain overlap and start over previous roll
Keep tape under tension and start to wrap the pipe.

7.3.5.1 Keep in mind the starting angle to meet the overlap desired.

Wraps should be relatively wrinkle free.

Maintain a 50% overlap on wraps.

The tape can be cut with a knife into shorter pieces as needed when wrapping a
fitting or odd shape.

Press and mold the tape around each fitting and smooth out on the straight runs of
pipe to insure there are no voids between the tape and the pipe or fitting.
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NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

8.0 Trenton Wax Tape #1 (Stores Code: 4” x 9’ Roll - 10011656, 6” x 9’ Roll - 10018386)
8.1 Specification
8.1.1 Cold applied
8.1.2 70-90 mil microcrystalline wax impregnated in a bonded synthetic fabric
8.1.3 Availablein2”"x9,4"x9,6”x9,6”x18,9”x 18, and 12” x 18’ rolls
8.1.4 Brown in color
8.2 Utilization
8.2.1 s not approved for above ground use, below ground use only

8.2.2 Can be used for fittings and odd shapes
8.2.3 Trenton Temcoat 3000 Primer is needed at all times

8.3 Application - this is high level and not all encompassing method for application of tape.
Please review the manufacturer’s instructions prior to use.

8.3.1 Clean surface of the pipe with a brush or wire wheel. Pipe surface should be free of
loose rust, scale, detachable prior coating, and other foreign matter.

8.3.2 If tying into existing coating, prep to a rough texture.
8.3.3 Wipe surface as clean and dry as possible.
8.3.4 If desired, gloves can be used to apply primer and tape.

8.3.5 Apply a thin, even layer of Trenton Temcoat 3000 Primer to the entire surface
including bolt threads and nuts on a flanged fitting, and any overlap to existing
coatings. Apply primer by hand, rubbing and pressing the primer firmly onto the
surface, especially if the surface is wet, cold or rusty, in order to displace any
moisture and ensure adhesion to the surface. The primer penetrates into the surface
profile of the pipe.

8.3.6 Begin taping the pipe or fitting using a minimum 1” overlap. Wrap tightly around
straight runs of pipe and loosely on fittings to allow the tape to be molded and
conformed to the fitting. Use scissors to cut the tape to the desired length.

8.3.7 When beginning the tape on straight pipe, the tape end should be facing downward
on the pipe to limit pulling away from soil.

8.3.7.1 Atthe end of wrap cut with scissors to have end of roll in downward position.
8.3.7.2 New roll starts underneath (apx 2-3") under the previous roll

8.3.8 Press and mold the tape around each fitting and smooth out on straight runs of pipe
to insure there are no voids between the tape and the pipe or fitting.

8.3.8.1 In cases where you are taping a flanged fitting, cut the tape in square
patches initially to cover the top of the bolts and the nuts more easily before
taping the rest of the fitting.

8.3.9 If the pipe size is larger than 10” or if you believe soil conditions or ground conditions
require additional support for the wax tape, wrap the tape with Glas-Wrap outerwrap
or Moisture Cured (MC) outerwrap (see Section 11.0).
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9.0 Trenton Wax Tape #2 (Stores Code: Riser Kit — 10011655, 2” x 9’ Roll - 10024735, 6” x 9’

Roll — 10017827)

9.1

9.2

9.3

Specification

9.1.1
9.1.2
9.1.3
9.1.4
9.1.5
9.1.6
9.1.7

Cold applied

70-90 mil microcrystalline wax & solvents impregnated in a bonded synthetic fabric
Available in Riser Kits, which include 50 square pads (6” x 6”) for a service riser

2” x 9” Rolls can be used to spiral wrap risers

6” x 9’ Rolls can be used to “cigarette” wrap risers or spiral wrap larger pipe
Available in 2" x9,4"x9,6"x9,6”x18,9”x 18, and 12" x 18’ rolls

Gray in color

Utilization

9.2.1
9.2.2
9.2.3
9.24

Approved for above and below ground use

Can be painted after curing

Trenton Temcoat 3000 Primer is needed at all times

Riser sleeve or MCO 110 is needed at all times for protection.

Application - this is high level and not all encompassing method for application of tape.
Please review the manufacturer’s instructions prior to use.

9.3.1
9.3.2
9.3.3

9.3.4

9.3.5

Clean surface of the pipe with a wire brush.
If desired, gloves can be used to apply primer and tape

Apply a thin layer of Trenton Temcoat 3000 Primer to the entire surface of the riser
to be wrapped.

9.3.3.1 Firmly rub the primer into the pipe surface

Wrap (spiral or cigarette) the wax tape around the riser and press and mold the tape
to smooth out any voids between the tape and the riser and insure a minimum 1”
overwrap.

Install a plastic sleeve around the riser or install MC outerwrap (see section 11)
around the wax tape to protect the tape and riser.
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10.0 Primers for Tape

10.1 Primers help the tapes and coatings bond to the pipelines and help remove any substances
and water from the surface of the pipe prior to applying the coating.

10.2 TapeCoat Primer
10.2.1 TapeCoat primer is available in a paint-on application and in aerosol.

10.2.1.1 Paint-on primer comes in a paint like can that is applied with paint brushes

labeled Omni Prime (Stores Code: 10004260)

10.2.1.2 Aerosol primer comes in rattle cans labeled Royston Roybond 747 Primer

(Stores Code: 10008401)

10.2.2 Omni-Prime can be used at all times with TapeCoat H35Grey or T-Tape, but is

mandatory for use at temperatures below 40 degrees F.

10.3 Trenton Wax Tape Temcoat 3000 Primer (Stores Code: 1 Gallon Can — 10011657, 160z

Tub - 10024771)

10.3.1 Temcoat 3000 is a blend of microcrystalline waxes, plasticizers, and corrosion

inhibitors just like what is impregnated into the wax tape.

10.3.2 Temcoat 3000 shall be used as a primer at all times before installing Trenton Wax
Tape #1 or #2.

11.0 OQuterwraps

11.1 Outerwraps are utilized in instances where additional resistance to soil stresses is needed.

11.2 Outerwraps that are available for wax tape are:

11.2.1 Poly-Ply Outerwrap

11.2.2 Glas-Wrap Outerwrap
11.2.3 Moisture Cured Outerwrap 110 (MCO 110)

11.3 Outerwraps that are available for boring are:
11.3.1 X-Wrap
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12.0 Poly-Ply Outerwrap (Stores Code: 6” roll - 10011722)
12.1 Specification

12.1.1 Three layers of 0.5 mil, clear, 50-gauge, poly-vinylidene chloride, high-cling plastic
12.1.2 Available in 4” x 50’, 6” x 50°, 9” x 50’, 12" x 50’, & 18” x 36" rolls
12.2 Utilization

12.2.1 Can be used as a barrier between the Trenton Wax Tape and the soil, when the soil
may be contaminated with bacteria or chemicals.

12.3 Application - this is high level and not all encompassing method for application of wrap.
Please review the manufacturer’s instructions prior to use.

12.3.1 The Poly-Ply outerwrap will stick to itself, so begin by wrapping it around the pipe
outside of the new wax tape to anchor it to the pipe.

12.3.2 Proceed to wrap over the wax tape with a minimum of a 1” overlap or as needed
around a fitting until all of the wax tape is completely covered.

13.0 Glas-Wrap Outerwrap (Stores Code: 4” roll - 10024733, 6” roll - 10018387)
13.1 Specification

13.1.1 White, resin coated, woven fiber-glass fabric
13.1.2 Available in 4” x 150’, 6” x 150, and 12” x 150’ rolls
13.2 Utilization

13.2.1 Can be used for additional protection and/or support as an outerwrap for Trenton
Wax Tape against light backfill.

13.3 Application - this is high level and not all encompassing method for application of wrap.
Please review the manufacturer’s instructions prior to use.

13.3.1 Wearing gloves, apply Glas-Wrap over the #1 Wax-Tape using 1” overlap, rubbing
firmly onto the Wax-Tape.
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14.0 Moisture Cured Outerwrap 110 (MCO 110) (Stores Code: 6” x 27’ Roll - 10017475)
14.1 Specification

14.1.1 Moisture cured resin impregnated into a fiberglass fabric for “hard shell” protection

14.1.2 30 mil thickness when cured
14.1.3 Availablein 4’ x4’. 4" x 12", 4" x 27’, 6" x 27’, & 9” x 40’ rolls

14.1.4 MCO 110 has a 2-year shelf life. Because of this, it will probably need to be special

ordered for projects, and will not be typical shelf stock.

14.2 Utilization

14.2.1 Approved for both aboveground and belowground applications.

14.2.2 Can be used for additional support and protection as an outerwrap for Trenton Wax
Tape #1 or #2.

14.2.3 May be used belowground for pipe sizes larger than 10” and in rocky soils.

14.2.4 May be used aboveground on wax tape riser kits to help protect the riser.

14.3 Application - this is high level and not all encompassing method for application of wrap.
Please review the manufacturer’s instructions prior to use.

14.3.1 *Use latex gloves when installing this product (they should be provided with the
outerwrap).

14.3.2 On horizontal pipe, start with a downward-facing strip and wrap Trenton MCO 110
outerwrap on to the pipe in a spiral pattern, using a minimum 50% overlap. On a
vertical pipe, start at the bottom and spiral up.

14.3.3 Apply only enough tension to prevent slack. The wrap can be repositioned to achieve
a proper application.

14.3.4 Make sure the MCO 110 outerwrap is extended out past the underlying coating on

both ends for better anchoring.

14.3.5 When a roll ends, overlap the new roll over the previous roll with the beginning edge
in a downward-facing direction. Wrap the outerwrap once around the pipe to anchor
the new roll before resuming the spiral wrap.

14.3.6 At the end of the last roll, there are two methods to secure the ends:

Apply MCO outerwrap end adhesive to the existing layer before pressing
down the end, in order to prevent possible unraveling before the

outerwrap has cured.

Use typical stretch wrap (saran wrap) over the black MCO 110 to hold
and smooth the MCO 110. Apply the stretch wrap, tap with wire brush to
make tiny holes for the gas created during curing to escape, remove after

10 minutes.
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15.0 X-Wrap (Stores Code: 4” Roll — 10017659)
15.1 Specification

15.1.1 Strongback X-Wrap is a fiber glass cloth impregnated with a water activated resin
that is used as a protective outershell over tape, epoxy, etc.

15.1.2 Available in 4” x 30’ rolls
15.2 Utilization
15.2.1 Approved for belowground applications

15.2.2 A protective shell which offers mechanical & impact strength for road bores,
directional drills, etc.

15.3 Application — this is high level and not all encompassing method for application of wrap.
Please review the manufacturer’s instructions prior to use.

15.3.1 Use rubber gloves when installing this product.
15.3.2 Remove from Mylar Bag
15.3.3 Spray X-Wrap with water from spray or water bottle

15.3.4 Start at opposite end of pull and spiral wrap with 50% overlap, continuing to spray
with water as you wrap towards the leading edge ending with at least TWO full wraps
on top of one another forming a leading edge (start 2” behind and end 2” in front).

15.3.5 Wrap with a 150 gauge Poly-Ply, after X-Wrap is hard (will turn yellow), remove Poly-
Ply and you are ready to pull bore.
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16.0 Trenton Patch Pad (Stores Code: 10026765)

16.1

16.2

16.3

Specification

16.1.1 Moldable, self-adhesive coating which can conform to a variety of profiles, combined
with polymer backing which provides strong mechanical protection for buried
applications.

16.1.2 Adhesive 500 mil thickness, Backing 150 mil thickness
16.1.3 4” x 4” patch
Utilization

16.2.1 Is not approved for above ground use, below ground use only

16.2.2 Can be used to cover CadWelds on the pipe
16.2.3 Can be used to cover holidays or coating damage on the pipe
16.2.4 Surface must be clean and dry, no primer required, no curing, immediate backfill.

Application - this is high level and not all encompassing method for application of the pad.
Please review the manufacturer’s instructions prior to use.

16.3.1 Clean surface of the pipe and make sure surface is dry.

16.3.2 Apply adhesive/sticky fact of Trenton Patch-Pad to the surface to be covered and
press to conform..

16.3.3 Ensure that the edges of the Patch-Pad are in contact with the (coated) metal
surface.

53-C - 11



Attachment LIUNA 1.3a
Page 208 of 494

NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

17.0 CadWeld Patches — Royston Handy Cap (Stores Code: 10017474)
17.1 Specification

17.1.1 Plastic sheet that has a dome filled with a moldable corrosion protection compound
which is capped with an adhesive layer.

17.1.2 135 mil thickness
17.1.3 4” x 4” patch
17.2 Utilization
17.2.1 Is not approved for above ground use, below ground use only

17.2.2 Can be used to cover CadWelds on the pipe
17.2.3 gse of aerosol primer Royston 747 Primer is mandatory before applying the Handy
ap.
17.3 Application - this is high level and not all encompassing method for application of the cap.
Please review the manufacturer’s instructions prior to use.
17.3.1 Clean surface of the pipe with brush or wire wheel and make sure surface is dry.
17.3.1.1 If tying into existing coating, prep to a rough texture.

17.3.2 Apply Royston 747 Primer to the entire surface including any overlap to existing
coatings and allow the primer to dry completely.

17.3.3 Remove the release liner from the bottom of the Handy Cap. Bend the Handy Cap
inward at the serration when applying to a small diameter pipe. Position and place
the Handy Cap over the CadWeld on the pipe.

17.3.4 Push the dome of the Handy Cap firmly into the CadWeld area on the pipe. Push
and mold the Handy Cap adhesive so that it forms a complete seal around the
CadWeld and wires.

17.3.4.1 When applying make sure to slightly lift the lead wire away from the pipe to
insure a seal between the wire and the pipe, then push the wire back down
on the pipe and press the edge of the cap firmly so that the area around the
wire is completely sealed.

17.3.5 In order to add additional stability for the patch, the Handy Cap and the pipe can be
wrapped and covered with Tapecoat H35 if desired.

53-C-12



Attachment LIUNA 1.3a

Page 209 of 494
NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel: Coatings, Epoxies, Tapes, Outerwraps, efc. 04/01/2015 53-C
Supersedes REV# Revision Date Prepared / Approved By
Standard: 4 01/01/2026 AJ / Committee

18.0 Holiday Patches

18.1 A holiday is a void or hole in the coating of the pipeline, so the pipe is exposed.

18.2 When a holiday in the pipeline coating is discovered, the holiday must be repaired.

18.3 Some options for repairing a holiday in the coating are:

18.3.1 Remove the coating around the pipe in the area of the holiday and re-tape the pipe
in this area per this standard.

18.3.2 Clean the surface of the pipe around the holiday with a wire brush and prep the
surrounding coating to a rough texture. Apply the Temcoat 3000 Primer to the pipe
to fill in the holiday. Completely wrap the pipe to cover the holiday with either Wax
Tape #1 or a TapeCoat cold applied tape as per this standard.

18.4 An alternative option for repairing a holiday in the coating, primarily when boring is:
18.4.1 Denso Protal 7125 Repair Cartridge

18.4.1.1

18.4.1.2
18.4.1.3
18.4.1.4
18.4.1.5

Repair coating for damaged FBE and other liquid coated pipelines. Also
used as a coating of cadweld areas. Can be used as an abrasion
resistant coating (ARO).

Can be used down to -4 F°.
For the repair of pin hole holidays and damages, up to 1 in?
Refer to manufacturer’s instructions for cure times.

Please review the manufacturer’s instructions prior to use. The repair
areas shall be roughened using 80 grit sandpaper and wiped clean with
an isopropyl alcohol soaked cloth prior to patching. Material can be
applied by mixing until a uniform color is achieved. Material can then be
brush applied to specified mil thickness (minimum 20 mils). Cure times
are dependent on temperature and will be extended at cooler
temperatures.
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1.0 Scope

The purpose of this guideline is for the new construction of steel main gas lines in the NorthWestern
Energy Distribution System.
management and approved by engineering.

2.0 General
2.1

Deviation from these guidelines must be requested by local

Procedures utilized to install a steel main shall be in accordance with the NorthWestern

Gas Standards which are based on the Code of Federal Regulations (49CFR 192).

2.2 Management shall be responsible to assure that only current qualified individuals and
procedures are used to install steel main in the Company's distribution system.

3.0 Material
3.1

3.1.1

API 5L, ASTM A53 or ASTM A106 material shall be used.

preferred and should always be sought first.
available, X52 can be used.

3.1

3.2
3.3

A1

The grades of pipe allowed shall be grade B to X52. Grade B and X42 are
If Grade B and/or X42 is not

Deviation from these grades shall require approval by engineering and

shall be designed to 49CFR192.105 as detailed in Standard 69-B Steel
Pipe Design of this standard.

1) for any exceptions to this.

3.4

Minimum schedules for pipe are shown on the following table.

Black pipe shall be allowed if wrapped and meets schedule requirements.
The pipe shall be 2” or greater. Note: See Standard 51, Section 1, paragraph 4 (page 51-

STEEL PIPE SCHEDULES
PIPE ACTUAL | SCHEDULE THIVC\)II?II\]ESS SR THIVC\)II?II\]ESS
DIAMETER | DIAMETER
SD/NE MT
2" 2.375" 40 0.154" 40 0.154"
3" 3.5" 30 0.188" 40 0.216"
4" 4.5" 30 0.188" 40 0.237"
6" 6.625" NST 0.188" NST 0.25"
8" 8.625" 20 0.25" 20 0.25"
10" 10.75" 20 0.25" 20 0.25"
12" 12.75" 20 0.25" 20 0.25"

NST - Non-Scheduled Wall Thickness

3.4.1

standard.

3.4.2

Deviation from this table shall require approval by engineering and shall be
designed to 49CFR192.105 as detailed in Standard 69-B Steel Pipe Design of this

Records of the engineering shall be kept with the job packet.

53-D -1




Attachment LIUNA 1.3a
Page 212 of 494

NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Mains 06/01/2006 53-D
Supersedes REV # Revision Date Prepared / Approved By
Standard: 53-D 6 04/01/2017 AJ/Committee

4.0 Allowable Fittings and Joints

4.1

All welded fittings are allowed.

4.2 Dresser fittings are required adjacent to any cast iron fitting. All other mechanical fittings
are not permitted.

4.3

Pipe shall be aligned as straight as possible with a maximum angle of no more than 3
degrees.

4.3.1

43.2

4.3.3

Mitered joints shall not be utilized as a means of changing the direction of
pipelines. Care shall be taken to align piping as close to 0 degrees of deflection
as possible. As a last effort to remedy joint misalignment or field connections,
mitered joints may be used with prior knowledgeable supervision approval.
Mitered joints that are allowed shall be limited to less than 3 degrees of deflection.

Fittings are the preferred method for direction change. Fields bends are not
allowed unless required for a grade change that results in less than a 22-1/2
degree radius bend. Bends shall be completed by an individual that is OQ
certified to bend mains using appropriate radius bending equipment. Wrinkle
bends are not permitted.

Each field bend in steel pipe must comply with the following:
4.3.3.1 A bend must not impair the serviceability of the pipe.

4.3.3.2 Each bend must have a smooth contour and be free from buckling,
cracks, or any other mechanical damage.

4.3.3.3 On pipe containing a longitudinal weld, the longitudinal weld must be as
near as practicable to the neutral axis of the bend unless:

4.3.3.3.1 The bend is made with an internal bending mandrel;
or

4.3.3.3.2 The pipe is 12 inches (305 millimeters) or less in outside
diameter or has a diameter to wall thickness ratio less than
70.

4.3.3.4 Bends shall not include any circumferential welds.

4.3.3.5 Wrought- steel welding elbows and transverse segments of these elbows
may not be used for changes in direction on steel pipe that is 2 inches
(51 millimeters) or more in diameter unless the arc length, as measured
along the crotch, is at least 1 inch (25 millimeters).

4.3.4 See standard 53-W.
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5.0 Coating - Epoxy and Tape

6.0

7.0

8.0

9.0

5.1 Coating (Epoxy and Tape) shall be completed in accordance with the coating
requirements put forth in this handbook.

Excavation

6.1 Excavation, boring, bedding and burial depth shall be completed in accordance with the
excavation requirements put forth in this handbook.

Connecting / Joining of Pipe

7.1 Welding shall be done in accordance to the specified welding procedure with a currently
certified welder.

7.1.1 Certified welder has to have been certified or completed a weld in the previous six
months.

Testing of Pipe

8.1 All pipe that has been assembled shall be tested in accordance with the testing
requirements of this handbook.

8.1.1 Testing shall include but is not limited to the following; Pigging, Purging, Pressure
Testing, and Soaping.

Transportation, Storage, and Handling of Pipe

9.1 Transportation, storage, and handling of pipe shall be done in accordance with NWE
standards.
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1.0 Scope

The purpose of this guideline is for the new construction of steel main gas lines in the NorthWestern
Energy Distribution System. Deviation from these guidelines must be approved by local management
and require engineering to be completed. This guide shall not be used in any manner for construction
of plastic services.

2.0 General

3.0

2.1 Procedures utilized to install a steel to steel service shall be in accordance with the
NorthWestern Gas Standards which are based on the Code of Federal Regulations
(49CFR 192).

2.2 Management shall be responsible to assure that only current qualified individuals and
procedures are used to install steel services in the Company's distribution system.

2.3 In no case shall a piggybacked service be allowed without local management’s approval.
2.3.1 A piggyback service shall not serve more than two customers.

2.3.2 Piggybacked services shall be marked on riser with standard tagging and on the
map (i.e ditch card or mapping system).

Material

3.1 API 5L, ASTM A53 or ASTM A106 material shall be used.

3.1.1 The grades of pipe allowed shall be grade B to X52. Grade B and X42 are
preferred and should always be sought first. If Grade B and/or X42 is not available,
X52 can be used.
3.1.1.1 Deviation from these grades shall require approval by engineering and
shall be designed to 49CFR192.105 as detailed in Standard 69-B Steel
Pipe Design of this standard.
3.2 Service pipe shall be %, 1”7, 2”, 47, 6”, 8”, 107, and 12 inch.
3.3 Schedule 40 pipe shall be the maximum thickness used unless approved by local

management and engineered to 49CFR192.105.
3.3.1  Records of the engineering shall be kept with the job packet.
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4.0 Allowable Fittings and Joints

4.1 All welded fittings are allowed.

4.1.1

Tees

41.1.1 %" —1" Autoperf Tees are allowable.

4.1.1.2 2’ Service Tee without transition is allowed.

4.1.1.3 Services larger than 2” shall use bottom-out or side-out fittings.

4.2 No mechanical fittings shall be used in new construction of steel services.

4.3 Pipe shall be aligned as straight as possible with a maximum angle of no more than 3
degrees.

4.3.1

43.2

433

434

Mitered joints shall not be utilized as a means of changing the direction of
pipelines. Care shall be taken to align piping as close to 0 degrees of deflection as
possible. As a last effort to remedy joint misalignment or field connections, mitered
joints may be used with prior knowledgeable supervision approval. Mitered joints
that are allowed shall be limited to less than 3 degrees of deflection.

Fittings are the preferred method for direction change. Field bends are not allowed
unless for a grade change that results in less than a 22-1/2 degree radius bend on
pipe 2” and over. Bends of 90 degrees for pipe smaller than 1” may be completed.
All bends shall be completed by an individual that is OQ certified to bend mains
using appropriate radius bending equipment. Wrinkle bends are not permitted.

Each field bend in steel pipe must comply with the following:
4.3.3.1 A bend must not impair the serviceability of the pipe.

4.3.3.2 Each bend must have a smooth contour and be free from buckling,
cracks, or any other mechanical damage.

4.3.3.3 On pipe containing a longitudinal weld, the longitudinal weld must be as
near as practicable to the neutral axis of the bend unless:

4.3.3.3.1 The bend is made with an internal bending mandrel; or

4.3.3.3.2 The pipe is 12 inches (305 millimeters) or less in outside
diameter or has a diameter to wall thickness ratio less than 70.

4.3.3.4 Bends shall not include any circumferential welds.

4.3.3.5 Wrought- steel welding elbows and transverse segments of these elbows
may not be used for changes in direction on steel pipe that is 2 inches (51
millimeters) or more in diameter unless the arc length, as measured along
the crotch, is at least 1 inch (25 millimeters).

See standard 53-W
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5.0 Service Riser

6.0

7.0

8.0

9.0

5.1 Should be fabricated by local skilled labor or purchased from a reputable dealer that meets
NWE's standards.

5.1.1 Local fabrication shall be completed by a currently certified welder per the welding
section of the handbook.

5.2 When elbows are required they shall be long radius elbows.
Coating — Epoxy and Tape

6.1 Coating (Epoxy and Tape) shall be completed in accordance with this coating
requirements put forth in this handbook.

Excavation

7.1 Excavation, boring, bedding and burial depth shall be completed in accordance with the
excavation requirements put forth in this handbook.

7.2 All new risers located in concrete or asphalt, or any hard surface, must be sleeved at the
ground line to prevent damage.

NOTE: If hard surfacing can be expected in the foreseeable future, incorporate a sleeve
on the riser.

Connecting / Joining of Pipe

8.1 Welding shall be done in accordance with the specified welding procedure with a currently
certified welder.

8.1.1 Certified welder has to have been certified or completed a weld in the previous six
months.

Testing of Pipe

9.1 All pipe that has been assembled shall be tested in accordance with the testing
requirements of this handbook.

9.1.1 Testing shall include but is not limited to Pigging, Purging, Pressure Testing, and
Soaping.

53-E-3



Attachment LIUNA 1.3a
Page 218 of 494

NorthWestern Energy
Gas Standards Subject: Steel Original Date Standard Number
Steel Services 06/01/2006 53-E
Supersedes REV# Revision Date Prepared / Approved By
Standard: 53-E 6 04/01/2017 AJ/Committee

STEEL TO STEEL SERVICE RISER/METER SET

Maintenance Only, Not New Construction

*INSTALL RISER SLEEVE WHEN RISER
IS IN CONCRETE OR ASPHALT.

Materials/Fittings Material Code
with Sizes Available

Part 1 — Autoperf/Service Tee

Ya'x ¥a” Tee 7796454

%'x 1" Tee 10006551

Part 2 - EFV

%" EFV, 775 scfh 10011733

%" EFV, 1800 scfh 10011734

17 EFV, 775 scfh 10011735

1" EFV, 1325 scfh 10011736

1” EFV, 1800 scfh 10011737

Part 3 - Pipe

3/4” Bare Steel 7500105

1” Bare Steel 7500106

%" Coated Steel 7503505

1” Coated Steel 7503506

Part 4 — Steel to Steel Riser

3/4” x 3/4” 10002630 (SDNE)
% x1”
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1.0 Scope

The purpose of this standard is to describe the requirements of NorthWestern Energy’s general
construction procedures and policies concerning installation of magnesium anodes.

2.0 Installation of Anodes

Each magnesium anode installed on a distribution system must comply with following:

2.1

2.2

2.3

2.4

2.5

2.6
2.7

2.8

2.9

2.10

2.11

2.12

Anodes installed to protect the system should be installed at the main and not on services
and deeper than the bottom of the main and off to one side of the main. Soil conditions
(i.e. sand) may dictate the need for deviations in depth. Separately protected services may
have anodes installed at the service.

2.1.1 Montana — The anode connection to the main shall be made in a test station, it
should NOT be directly connected to the main.

Thermit welding shall be used to attach the anode or test wire to a steel main. When
using Thermit welding on steel mains, the charge should be limited to a 15gram cartridge.

Anode wires or test wires that are connected to the tracer system are attached the same
as a service wire - Refer to Tracer Wire Standard 52-L, Figure 3.3a.

Each bared wire and bared metallic area at the point of connection to the pipeline must be
coated with electrical insulation and be compatible with the pipe coating and insulation on
the wire.

When installing anodes on farm-taps the anode should be installed at the tap and not at
the end of the service. A test station should be installed with the anode.

Anode beds (when required) should be installed following engineering project design.
Appropriate location records will be kept for all anodes that are installed.
2.7.1 Montana - A test station will ensure that it is locatable.

See drawings — Test Station Anode Installations on an All Plastic Installation and Test
Station Anode Installation - Isolation From Steel Pipe.

Every steel main to plastic main transition in Montana, is required to be cathodically
isolated. A Test Station is required. Tracer wire shall be isolated in the test station. Refer
to Figure 2 — Isolation from Steel Pipe.

Every separately protected section of main shall have a test station installed. Refer to
Figure 2 — Isolation from Steel Pipe.

Every cased crossing shall have a test station installed.

NOTE: Please refer to 63-A (Casing Installation) found in this handbook for more
information pertaining to this subject.

Anodes should be backfilled with compacted native soil, not sand, pea gravel or other high
resistance material. Anodes should be backfilled while still dry. Do not pre-soak the
anode before backfilling, this can lead to premature failure. Anodes can be wet down after
backfilling, or left to absorb natural soil moisture.
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*Use an Anode here
in an End of Line
situation.
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