rds and Controls
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- ,:-7 D|rk Smith, President
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*'_eveloped a suite of products to
static inside and outside PE pipe.
ecal se we are called in when static

-_
_i—l-u
e

~

—

-
- —— ..—-""

- ffrj"dents occur, we have industry
—anecdotal history to draw upon.
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—

, in PE gas pipe.

2. "'o [ecognize static ignition risks in

\/JJr_ﬁ Operations.

—:—.;;a:—':"”ﬁa /ide basis for development/evaluation
— of your own static suppression procedures

| '_based Upon how static operates and the
~ known risks in gas O&M operations.

4. Basics apply from wellhead to delivery.
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1. Ignition
= 2 Shock
:;_'_ 3. Electrostatic leaks
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electricity

5L\7Vhat is static electricity?
- St ﬂectrlmty Is so called because It Is an
= ﬂﬁiectrlcal charge at rest because It resides

_-"

e on an electrical insulator.

S
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Ech |t)n of one electrical Insulator
' - another displaces electrons which

—

_g_ ﬁccumulate on one of the surfaces.
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MG therMatures
elae ”-;"c‘-’ IMBEIaNGES:
~yS|caI world Is
d to be at electrical
= ;:_r:-"sa allty Mother Nature
= will Femedy the problem if

:;_-"i"&'_-r-- you don't.

Arcing can ignite a gaseous mixture, shock the
worker or create a leak

lonix Gas Technologies

...making gas delivery safer!



e 4 Basics of Static
_ ectr|C|ty INn PE pipe

=

= o

= — - T =

— -ﬂ. =
= = —

1|

etermlned by research done by the

o _;";? ~ Gas Research Institute
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n
! -I ' . = - _.
| . 2

%ment of gas inside pipe creates
2 on the inside walls of the pipe.
’> That's where the friction Is!

= 17/5 /s.the most [mportant takeaway toaay
- because this is the of ALL static
ISSUes you encounter.
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n PE pij, E—JS_‘ charged b y dust or

i ¥ v

€

11alc [J VYV s
( boe/ectr/f/catlon ), charge is

- generated initially in the
Interior of the pipe.”

: T
-T -
—

-Z Gas Research Institute report 92-0460
- Technical Perspective, page Iv, line 3
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=Onee staticisicieated, Ji just.
“doesn't "go away..”

t conduct away since it is sitting
a,non conducting material. That is
~ why it is called “static” electricity.
:;:'j‘::.—i It must be deliberately dissipated.
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m——

JCO ) C [ [ - - [}

surfaces act as point sources
nd are immobile because of the
= ﬁherent high resistivity of PE."
as Research Institute report 92-0460
| Introduction, page 1 line 4.

| ':‘\ vl \ .I

|1}
|
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WIIEJE ectr/c field resu/t/ng from the
m;' charge /nduces exterior
charge on the pipe.”

— Ga Fesearch Institute report 92-0460

'--—' .-.-.ﬂ-‘__-
—

=== ’Techn/ca/ Perspective, page iv, line 3

.—:_....—-—

__1_____

_—
=

i
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e
. .

S 1c charges WILL arc and ignite a

E=

= gaseous mixture if the interior static

s = "'"_._
— g
-'__:-'

e

_,.:-:—:,f,; - charge is exposed to ground.

- -

— =
i -
——
-
—
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gieNnterioreharge prob/em‘fsa;l.‘i//*
Byjaent.arter, ,523" flowhasibeenicut

J I J

for repa/rs by using a saw or
ular cutter. When a metal object
3 ﬁenetrates the inner wall of a
«‘ﬂ argea’ pipe, a spark discharge is
, . Inevitable."

.'-""__,.._ _
.—""'__-._ - -

__._-
—
——

_u—l'
—-—‘ =
-.-ll'—

—
——

Gas Research Institute report 92-0460
Charge Removal Procedures, pg 1 line 5
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‘ ]@ uniguesprehlem;of
ric utlng gas In PE pipe

-_ | eates Its own ignition source
Static Electricity
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ummary of h&vE/G%&&;,
gmtrcﬁ-actual y OcCur:

5 an ignition of leaked/leaking gas,
> ab sence of a known Ignition source,

hat the passage of natural gas inside
f "'creates static, the most probable
~ca use of the ignition Is that static electricity
_has arced to ground in the presence of a
gaseous mixture.

R e

-—l-"'




-

ity as

nt as preventing leaks
of static creation inside
PE pipe.
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ost Dangerous
Statlc Ignition
Gas Operations
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¢ lgnitlon sk
flor pipe surface
[IC € xposed

= aa sous mixture

il " - —_-
LS -.-
Ca— _.l-

"

' _ﬁ_?rommlty to electrical
- ground (tool/worker/dirt)

il
_-h. -
—




" there is both
EXTLEFIOr Static
= and
. :' Interior static

= * that must be addressed
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- T
) St Dangerous Operatien

RIESHENIPE previotislyaunder presstreemoved’
- — e - R ..y
INOMIFSErVice opened up, cut into or reached into..




Evaluatinie) ot 1y
StatiGISUPRLESSIONE |
fo ‘wsjmm on alitminatinelstaticm e
resgalfes thastdeterminedlit resides
Mthese 5 &M operations will
jms |cally reduce the risk of'an
f‘"unlntended Ignition.

..._

— e —— — = =
= i = -~

= o y—

- =
e —— ——
=— i ——
— —
— e

—F._-

:W-_‘ _c?)n'.’t gUarantee you Will never have a static
IgnItion — N0 ONe can guarantee that.

i\
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Tais Wik raelu ..-the POSSILIY
of & static | )Tl

= e

'_:
g

it is risk based.
: _'_~ 2 I't'Is selective.

~ 3. It is cost effective since it
dlrects resources only to the

d,_-;—-* operations your experience has
== —— shown a risk exists.
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IOVVALO evaluate?&ﬁ’r COMIPe
staitie lgniton risie rdeuctios T c—

e B e ——

METEGEMENHLUYIN'= Preventioniis cheaper than
FErnediation: (Increased \Workers Comp/liability) Alagasco
JSUJ‘]]J L;mg 5) most dangerous as a starting point, add,
UEIELe g .tre prioritize tasks based upon your operations.

(J,u;.'é gila uncher)

3 M’“’t efsure the MEANS used to eliminate the identified
- Static: rlsk IS EFFECTIVE. (“Bucket Man’)

4*"Be RUTHLESS in your enforcement of the procedures you
— -_,;-_“' “develop. Consistent and comprehensive.

- 5. Make procedures easy to use and redundant (“cowboy
resistant™)

-'—-_
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etal pwp co S|de

‘_-—F"_'—'

-

DOHRFAUILONT) Iial'li; assume because a pipe is metal there
ISHIStatichgnition risk:

JJaf;]m_JSp corroesion or. electrical isolation can allow friction
ERPASSING gas to create patches of static on those

.gjac Hice IIy ISolated patches.
3 I ol se spots all the basics of static apply.
' ___r.:_; t‘étlc in metal pipe theoretically can accelerate the

--L-:ql_epletlon of buried anodes.

'-

~ —
=
=
—
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Feb 10 2011 Hanoverton OH 10:30PM - AP photo used by permission
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_ S the nibe.
rges dont “go away”.
Nature will seek electrical

"~ 55 what happens when static builds up
: Inside a BURIED PE pipe?
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 Whatls an glacirostatie oinnela?z

e, L']]' (2, e cona’/t/ons across the pipe wall .can
Ii]l‘/" nighenough to exceed material
prea kdown. This breakdown phenomenon
rj')_[f 25.a.small burned hole (about the size of a
- /nho/e) through the pipe wall that can leak
—— minute quantities of gas.”

- Gas Research Institute report 92-0460
—————— Introduction page 1, 2nd paragraph.
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| enormals
d,) S ' 1of

Ev24) J/]J-Jj' arently normal operations\when the
,r)/,r)r) Sinotbeing squeezed, pinholing /s

)Jj-;] vableibecause. of high-turbulent flow.

_'_ Ja/HDNS ocoUrring near tees, elbows, etce.”

i -?Gas Research Institute report 92-0460
lntma’uct/on page 1, 2nd paragrapn.
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il ‘..

= y -— . e :
nholes are not due to _
nanufacturing defects
IRellfeur field experience, When gas companies sent
r)mruleJ pipe samples to independent labs to determine
the g,_.;]_,]_)d J the pinholes in their sample, 100% of the time

..P el ab ldentified the cause as static and NOT
=~ manufacturing defects.

—— Repeated replacement of pinholed
=—— pipe will NOT stop pinholes!
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The problem is electrostatic pinholes will accumulate.



e "

e —

10N Eh AlFc Sth

_; o r""-l'l"-"

> Mesi e r)mnc es occur In 1™ or smaller plastic service lines.

SHETE SeE ems no pattern for number of pinholes in pipe.
I'Ve seel ;:1 hole, 2, 3, 5 holes in pipe.

e (d i ;"/'Tibserved in PE pipe - no PVC yet.

""” o Itis iS not limited to one pipe brand.

_.__;h_-

'—' e Pinholes cluster in groups of lines in geographical areas.
- = They will continue and increase in number over time.
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——
e static'€feating pinholes

_m——

' '
]

T 4
o T R

P =
=
K=

fidles can only be eliminated
| Stem wide INTERIOR static
fﬁ"gappreSS|on installed upstream
— of the pinholeing.




g —— B ———

are repeatedly replacmg pinholed
the same areas, you should

ir e |f Interior static suppression is a
[e] Economlcal solution than replacing

pipe.



T .

_ B
lon lLe

—

-

23 em* 1 ACTSURY
et rags (1984)
oplcal antistat (2010)

- :-‘.
= 'ih_.dl—'
= -
— E—
e Y

-
1-- -
——— —

ﬁ-—

= aternal static suppression

" - lonix Static Suppression
Cartridges
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_, e —
Ic film to

Ciroulnlellnle —wet rags/fllm

> lnje Jrr 1 10 apply the rags/film to

fim nate static, you have to come In

;.,_; tact with the very surfaces you're
concerned could ignite from static.

“e You can't visually confirm there Is a good
electrical connection.

:.-
"-
=——
—



ion — topical

- Dissipates static chemically on a
molecular level.
Instantaneous — Reliable — Versatile

Overcomes wet rags inherent limitations



il

Aerosol Lab tested by?s-(l '
1C ogMUte

L
= -
-

- [ ¢ ffect PE
“'Doe f affect fusing
9_, Tlammable

= ‘As effectlve as wet
burlap In eliminating
static



d_T

ANY 2XrarpriiSEete mltlgatm%m‘l"-
te- the mtem.source of static!

"Prior ”"this project standard safety
,)cheJ res involved wrapping the
PIPEN |th Wet soapy burlap. This
- 9rY edure IS effective for neutralizing
= _exterlor charge accumulation but
- does not affect the interior charge.”
Gas Research Institute report 92-0460
Technical Perspectives page Iv, line 7.



Mitigation Le

Interrémm)” sion

1 V 7".\.-

—  IGT Aerosol Purging
Kit for temporary
Internal static mitigation



== aésupate static in
=ii ystem
— When removed static
returned.

® One city saw 90%
reduction In PE leaks




aview of main

ormal in distrbyition s\ systems.
angnition ANDIRtegrty ISSue.

SteltliCHISSUEST Can e traced tor static originating INSID
PIPERVIICHIIS caused by the flow of gas through the pipe.

Curfaniee er—nal static suppression procedures will only:
pIEVEntignitions caused by external static.

2 Clfie] I‘external static suppression procedures are
ma aectwe I eliminating ignitions caused by /nternal pipe
-« [atic.
-:_*‘:_PJﬂhQ|eS can only be stopped by internal static
~— suppression.
- e To prevent the three threats of static in PE pipe, internal
static suppression Is necessary.

4

-‘""
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B ™
Vlain Final Point

NITIJ\ e yoUr my — not

rlmary Ignition source — static electricity —
and all you have Is a leak.

= 'I-

= . Ignitions do.
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_the gas pipe.
b. Inside c. Washington DC

erior statlc dissipation does to
i3 at?é_ ‘the source of static inside gas

e
; P —
e T = i
e I~ ‘
e o EE
— . ‘ -

s
=-—r' —
— 5

e
.'_#- ;.'__

I'I u’. ,I“

—

& everythlng necessary
b. nothing
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1tifiable ignition source,
arch Institute says the
e use of the ignition Is
2 a_n3|de the exposed pipe arcing to
=——grour efm a gaseous environment.

.-llr'___
_-.—-- ...q-.—-

== ;a-*statlc electricity b. falling debris
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