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Black Hills Corporation Overview

A diversified energy company with a tradition of exemplary service and a vision to be the energy partner of choice.
Based in Rapid City, SD, with corporate offices in Denver, CO, and Papillion, NE, the company serves 769,000 utility customers in
Colorado, lowa, Kansas, Montana, Nebraska, South Dakota and Wyoming. The company’ s non-regulated businesses generate wholesale
electricity and produce natural gas, crude oil and coal. Employees partner to produce results that improve life with energy.

Utilities, Power Generation & Fuel Production

Utilities

Electric Utilities Gas Utilities

» Black Hills Power » Colorado Gas

* Cheyenne Light* » Kansas Gas

» Colorado Electric * Nebraska Gas

* lowa Gas

Non-Regulated Energy

Power Generation Coal Mining

« Black Hills Electric * Wyodak Resources
Generation

Oil and Gas

» Black Hills
Exploration and
Production

* Utility supplies electric and gas service to Cheyenne, Wyoming and vicinity
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Code Requirements

o 8192.285 Plastic pipe: Qualifying persons to make joints

(@) No person may make a plastic pipe joint unless that person has been qualified under
the applicable joining procedure by:

(1) Appropriate training or experience in the use of the procedure; and

(2) Making a specimen joint from pipe sections joined according to the procedure that
passes the inspection and test set forth in paragraph (b) of this section.
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Code Requirements

o 8§8192.285 Plastic pipe: Qualifying persons to make joints
(b) The specimen joint must be:

(1) Visually examined during and after assembly or joining and found to have the

same appearance as a joint or photographs of a joint that is acceptable under
the procedure; and

(2) Inthe case of a heat fusion, solvent cement, or adhesive joint:

() Tested under any one of the test methods listed under §192.283(a)
applicable to the type of joint and material being tested;

(i) Examined by ultrasonic inspection and found not to contain flaws that
would cause failure; or

(i) Cutinto at least 3 longitudinal strap, each of which is:

(A) Visually examined and found not to contain voids or discontinuities on
the cut surfaces of the joint area; and

(B) Deformed by bending, torque, or impact, and if failure occurs, it must
not initiate in the joint area.
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Code Requirements

o 8192.285 Plastic pipe: Qualifying persons to make joints

(c) Aperson must be requalified under an applicable procedure, if during any 12-month
period that person:

(1) Does not make any joints under that procedure; or

(2) Has 3 joints or 3 percent of the joints made, whichever is greater, under that
procedure that are found unacceptable by testing under §192.513.

(d) Each operator shall establish a method to determine that each person making joints in
plastic pipelines in the operator’s system is qualified in accordance with this section.
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Code Translation

* No one can make a plastic joint unless they have been trained
on the procedure and make a joint using the procedure.

e Sample joints must pass a visual inspection while being made
and after completion.

e Completed sample joints must pass testing (destructive)

« Joiners must be requalified every 12 months (waivers
notwithstanding)

e Operators must have a method to qualify joiners
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BHE Qualification

e Use “train the trainer” approach

« Engineering personnel and representatives train and qualify
“Expert Trainers” and “Apprentice Trainers”

* Expert Trainers train and qualify BHE Technicians and
contractor personnel

» Classroom sessions on joining procedures and other O&M
topics.

* Hands-on qualification for butt fusion, saddle fusion,
electrofusion, socket fusion, solvent joining, & mechanical
joining.
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BHE Qualification

 To obtain qualification trainees must pass the following:

* Written PE exam — 50 true/false & multiple choice questions — 80% to pass
o Written AOC exam — 9 short answer questions — 100% to pass
» Visual exam — Evaluate 33 joint examples — 80% to pass

« Hands-on visual — Make all joints under observation of training personnel
» Hands-on destructive — All sample joints destructively tested

 Failures during training

« Any failed test, can take retest immediately.
» Subsequent failures result in full retraining.

e Failures in field

* Pressure test or rejection by inspector after joiner allows joint in system
* Qualifications revoked — no further joining until re-qualified.
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INSPECTOR/JOINER CERTIFICATION TEST REPORT

[Frnt]: Company Name:
TSec Mo, [Last & Gagts]: Empioyee No: |F|mz
[Test Lincation [City/State) E-mail Adress:
e e
Test Type Steel Written | SteelVisual || Plastic Written || Plastic Visual e cenmnes remmhen
Siousn izunl LT -
Enowiedge
Test Srore
*A0C ] ] ] [m] [ [ [
"&0C = Abnormal Dpersting Conditions, A0C Test Soone Must Be 200% To Pass
MDPE = Mesium Density Polyethylens (FE 2406, PE 2705 VISLIAL DESTRUCTIVE MECHANICAL VISUAL
HOPE = High Density Polyethylene [FE 3405, PE 4710, FE 100) Evalustor initiss | Evalustor nitiss Evalustor Initisss
Fusion Description Pess Fail Pess Fasil FittingFipe Joing Fass Fail
B MDPE MaxiGrip
Butt Heat Fusion -
. HDPE MetFit
All Sizes
HDPE X MDPE MNormiac
MDPE Dresser 90-Universal
saddle Heat Fusion HDPE o 2017501
All sizes Tess
MDPE Tee X HDPE Pipa** Dresser 711
**Mote: HDPE 1/2" CTS Outlet Tee not approved for use.
MDPE, HDPE, & aldyl A continental stl. Tee
Electrofusion - Coupling Service Outlet
all sizes MDPE, HDPE, & aldyl & Continental 5t. Tee
-Tee Saddle
i Continental 48
all sizes
PvC Solvent Cement PVC/PE Trans
Continental PA-11
Eliminator - PVC
all sizes .
B Perfection Permasert
Socket Heat Fusion
Perfection Permalock
iother Mechanicals/Equipment Mot Listed Parf. Permasert XL
ConStab
FUSHIN EQUIPMENT
Visual Destructive Visual Destructive
MCcElroy Evabustor Initials Evabustor Initials Miscellaneous Ewnluator intiaks Evalustor Initisls
Equipment Fasz Fail Fasz sail Equipment Fass Fail Fass Fail
2CU/2LC/4CU/ N1 Butt Battery Box
2CU Saddle Barcode
2B Burtt Dedicated Central
Sidewinder

This document certifies that the above named has successfully completed training according to Black Hills Energy's written
procedures and is qualified as indicated below (mark all that apply):

O plastic Inspector O steel Distribution Inspector
[ Plastic Joimer ] Excavation Inspector

certified by:

O Mechanical Fitting Inspector O apprentice Traimer

[ Expert Trainer
Data: I

1 Mechanical Joiner

FoOrm 48-3215 (R 10/14/13]
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Inspector [ Joiner Certification

MName:
Certification Date: ! 12014 55F (Last 4 digits):
O steel E Plastic E Inspector E Joiner E Excavation E Mechanical
OO0 Expert Trainer O Apprentice Trainer
Equipment / Mechanicals / Procedures Inspector Training:

[0 MDPE Butt/Saddle O Mechanical Fittings (over) * Safety

[0 HOPE Butt'Saddle O PVC Solvent Cement + Plastic Const.
O moPEHDPE Butt /O Electrofusion (over) * Steel Const.
Saddle Cross O Coupling O Saddle * &5 Built
O Socket Fusion # Pressure Test
Certifiad By: * Purging
Bk jils Enryy * Excavation

Fusion Equipment:

0 McElroy (28 Butt) 0 Barcode EF
O McElroy - Butt O Dedicated Cenfral EF

(20U, 2LC, &C1), N14) [ Battery Box EF
0 McElroy 2CU Saddle
O sidewinder
Mechanical Fittings/Couplings/Connectors:
O Maxi-Grip O Dresser 80-Universal [ Cont. 48 PE/PVC Trans
O metFit OO0 Dresser 401501 O cont. PA-11 Elem. PVC
O Mormac O Perf Permasert XL [ Cont. Steel Tee Serv Cutlet
O ConStab OO0 Dresser7i1 O Permalock O Cont St Tee Saddle
ety 106013 O Permasert [ Perf. LDMech O
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Butt Fusion

o Key elements:

» Pipe prep (clean, dry, free of defects)

* Proper facing (until stops bottom out, remove debris)

» Proper alignment (high/low, reface after adjustments)

» Correct iron temp (pyrometer, iron gauge indicates internal temp)

» Proper melt procedure (contact with iron, no additional force; increase time, not temp or
pressure)

» Correct joining of melted ends (check for proper melt, do not slam together, achieve
double roll back)

« Sufficient cooling time (holding pressure, after pressure released)

 Visual inspection (proper bead size, uniform, alignment; HD material smaller bead than
MD material)

e When in doubt, cut it out!!!
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Butt Fusion - Acceptable

2. Proper alignment - no gaps or voids
3. Proper melt, pressure and alignment 6. Pruper a“gﬂmgnt
4, Proper double roll-back head
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Butt Fusion - Acceptable

8. No gaps or voids when bent

7. Proper double roll-back bead
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Butt Fusion - Unacceptable

10

INCORRECT

10. Excessive heat time or pressure
applied during heating; melt bead

too large
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9. Insufficient heat time; melt bead too
small



INCORRECT INCORRECT

11

11. Pipe angled into fusion unit 12. Improper “High-Low™ alignment
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Butt Fusion - Unacceptable

14

13. Incomplete face off or failure to re- - i el o =
move faced off ribbons 14. Incomplete face off
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Butt Fusion - LD Fittings

y




Saddle Fusion




Saddle Fusion

o Key elements:

* Use a machine (helps insure proper alignment)

» Proper iron adaptors and machine inserts for size of pipe

» Pipeltee prep (clean, then roughen)

» Correct iron temp (pyrometer, iron gauge indicates internal temp)

» Proper melt procedure (contact with iron at specified pressure, uniform melt; increase
time, not temp or pressure)

» Correct joining of melted surfaces (check for proper melt, no iron drag, do not slam
together, use specified pressure)

« Sufficient cooling time (holding pressure, after pressure released)
 Visual inspection (triple bead, inside bead, uniform, shoulder height)
« When in doubt, cut it out!!!

3/11/2014 . ‘ .



Saddle Fusion -
Acceptable

16
17

16. Proper alignment, force and melt
17. Proper pipe surface preparation

18. Melt bead below or parallel with
lop of filliny base
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Saddle Fusion -
Acceptable

i
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19. Material pulled from pipe when
impact tested 21. No gap or voids at fusion interface
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Saddle Fusion -
Unacceptable

22, Insufficient melt and misaligned 23. Excessive melt and force
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Saddle Fusion -
Unacceptable

24. Bead above hase of fitting
25. Excessive melt and force
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Saddle Fusion - Pipe Prep

EHT= 20.0 k¥  Hi= 34
B e ——
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Saddle Fusion - Pipe Prep

L= SE1 EHT= 20.0 KV WD= 24 mm HAG= ¥ 130.
20 pm b———
CANBRIDGE STEREDSCAN 380

CONTANINATED DEPTH = 515 AICRONS

N

515 um =.02 in = 10% wall in 2” SDR 11 pipe
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addle Fusion - Pipe Prep

Drﬂgon Sk'"

Steel Sanding Sheet
Hoja De Lijar De Acero
Papier Ahrasﬂ Acier

"*—L-_'LLF- g.pl!
Ecmﬂa‘; mwﬂlntnr than 5 d':p lija_
R&lm Iurmu]'IHl = rﬂ,mqmﬂﬂ_l e uﬂrr
G"ll'la. profile et ponce plus vite que Tl g0 L5
1T e Dt e, Sy, K TS

iy fe LEA # ﬁl:ll-“ =
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Electrofusion

o Key elements:

* Adequate power supply

* Pipe prep (clean, no moisture, no grease, no oil, square ends)

* Proper pipe scraping (correct tool, enough area, don’'t contaminate after)
e Use restraints

* Proper cooling time

 Fittings can be reburned only in event of power interruption

 When in doubt, cut it out!!!
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Electrofusion - Acceptable




Electrofusion -

No prep — cleaning Over-scraping
or scraping
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Electrofusion -
Unacceptable

Off center, pipe Over-scraping,
undersized or out of
end not square round pipe
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Electrofusion -
Unacceptable

EXCESSIVE GAP CAUSED MELT FLOW AND LOSS
BY BINDING OF INTERFAGE PRESSURE

DUE TQ SHORT STAB

Short-stab,
excessive binding
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Mechanical Fittings




Mechanical Fittings

o Key elements:

* Pipe prep (clean, free of defects)
» Follow mfg instructions (included with each fitting)
 Permasert
» Keep in bag until used
» Cut ends square
» Correct chamfer tool
» Correct stab depth
e Permasert XL
e Square ends
» Assure gap between pipe ends
» Proper torque
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Mechanical Fittings -
Acceptable
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Mechanical Fittings -
Acceptable




Mechanical Fittings -
Unacceptable
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Mechanical Fittings -
Unacceptable




Mechanical Fittings -
Problems

Permasert® Coupling ———— Thrust Washer Support Ring —  Stiffener

meals or exoeesds ASTM [-2613, catagery 1 provides ayen stalnlass sheal ring alectis sHne-plated
LIS DOT Part 192; MFPA 58 150 4437, ﬂmmﬂm meded inde body staal stiffanar
e, 1985 revision) and ME T 54 05554 067; o al eaupling lor guaranioss proper
ligted; and G54 B 1374 ankded strengih aligrmant and adds
and DVGW VP GO0 {G82e153) canlied supgce
’._____._-— F=ueaq 5
8 3
8 &
2 S = - e
s ) e e
Spacer Relainer Fllrlg--J . . "o ——— MHJ Moisture Seal ——
M oenlerin BUNA-N wlasiamar tapenad q m mmfm
“‘m:ﬁmpmnmdlu taol-proct probachion s pu rciksture

MOISTURE SEAL — FUSIGN BEAD
\ /
STIFFENER r T/

O
STaH . "
DEPTH CHAMFER

==

STAE DEPTH MARK

e

D

3/11/2014



Mechanical Fittings -
Problems




Mechanical Fittings -
Problems
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Senior Engineer
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