What In The World Is MEMS?
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Some of you have heard of MEMS, and the rest of you wonder “What in the world is
MEMS?”



Better Customer Care

Shared Resources = Less Downtime
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MEMS is an organization of North American utility companies. When their services
become threatened or disrupted, members of the MEMS organization share
resources—parts and labor—to maintain or restore services. Companies that
provide electricity, gas, and water cannot afford to keep a complete inventory of
replacement parts on hand, so sharing makes sense, and improves the quality of
service for everyone’s customers.



MEMS Makes Sense

Keeping your customers comfortable . . .
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If you’'ve ever been without air conditioning, heat, hot water, lights, a working
refrigerator—essentials that we take for granted—you can appreciate the
importance of avoiding service interruptions.



What does MEMS
stand for?
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The name of the organization, MEMS, is an acronym that describes the
organization’s mission.
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MUTUAL indicates that members of the organization share a common goal—
helping each other in times of need and keeping their customers happy.
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EMERGENCY, of course, means that we all expect the unexpected. Hurricanes, ice
storms, floods and other natural disasters.
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MATERIALS are the items we need quickly to maintain or restore services to
customers. And If manufacturers do not have a ready supply, we rely on one
another for parts exchange at fair-market prices. We also share human resources,
though we couldn’t work it into the acronym.
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SUPPORT is the key word here. It's what our members do for one another and for
their customers.



Cooperative Management

« Shared materials during normal
operations.
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The original concept of MEMS was built on emergency response, but the scope of
the organization has increased. It doesn’t require a hurricane, fire, ice storm, or
other disaster to make MEMS work. Members can share materials at any time. Not
just when outages occur, but when parts are in short supply and inventories are
diminished.



Cooperative Management

« Shared materials during normal
operations.

« Shared materials during emergency
system outages.
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When an emergency does occur, the MEMS network stands ready to speed up
restoration efforts through efficient management of resources.
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Four Regions
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In North America, MEMS has four regional groups of participants, though activities
are not limited exchanges within regions.
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Four Regions
MEMS West

Arizona Public Service Puget Sound Energy

BC Hydro Sacramento MUD

Colorado Springs Utilities San Diego Gas & Electric
Northwestern Energy Seattle City Lights

Hawaiian Electric Snohomish County PUD
L.A. Dept of Water & Power Sierra Pacific/Nevada Power
Pacific Gas & Electric Southern Cal Edison
Pacificorp Tacoma Public Utilities
Public Service N.M. Tri-State G&T Assoc

Portland General Electric

5/6/2019 12

MEMS West regional members have primarily been affected by earthquakes, snow
and ice storms, wind storms, and fires. We take turns hosting regional meetings to
gather feedback. Of course, we always hope that Hawaiian Electric will extend an
invitation so we can meet in Oahu.
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Four Regions
MEMS Northeast

Central Hudson Gas & Electric
Duquesne Light Company
National Grid USA Service

PECO Energy
PPL Utilities
Public Service Electric & Gas
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MEMS Northeast members typically have incidents related to winter weather. They
are a small group in a small area, and often rely on MEMS members outside the
Northeast when snow and ice blanket the region.
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Four Regions
MEMS Central

American Electric Power
Dayton Power & Light
First Energy Corporation
Kansas City Power & Light
Lansing Board of Water & Light
Northern Indiana Public Service
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MEMS Central is also a small group. Members often face the devastation of
tornadoes and flooding, with snow and ice issues in the Northern Central area.
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Four Regions
MEMS South

AEP Texas Central
Alabama Power Co.
Austin Energy
CenterPoint Energy
City Public Svc. Bd. San Antonio
CLECO Corp.
Dominion Virginia
Duke Energy
ENTERGY
Florida Power & Light
Florida Power Corp.
Jacksonville Electric Authority
Orlando Utilities
PEPCO Holdings Inc.
Progress Energy (Carolinas)
South Carolina Electric & Gas
Tampa Electric
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Last but not least, and certainly the busiest this year, MEMS South members
typically deal with hurricane damage. In fact, the MEMS organization began in the
Southern U.S. in 1989 as a way to minimize outages caused by tropical storms and
hurricanes.
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National Committee

» Comprised of regional chairs and vice chairs
* Presided over by national chair

* Meets annually
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Each region elects officers, determines a meeting schedule, and operates
independently of other regions. Every region follows the guidelines set forth by the
National MEMS charter. Regional officers form the National Committee and elect a
National Chair. This committee meets annually.
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Tried And True Process

Jim Johnson of GSU founded MEMS

Database developed and administered by
IHS/INTERMAT

Hugo presented first challenge -1989
Early years DOS/Desktop
Now web-based
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Jim Johnson of Gulf States Utilities, now part of ENTERGY, had grown tired of
having his company deliver dry ice to customers while waiting for supplies and
power restoration in post-hurricane warm weather. He came up with the idea of a
mutual parts exchange plan. He went to work with Jeff Beauchamp of INTERMAT, a
leader in the supply-chain industry, to come up with a methodology for exchanging
materials. In 1989, Hurricane Hugo gave them an opportunity to test what they had
developed, and MEMS made a difference. The process of maintaining parts
catalogs for every participant has evolved over the years. It began with printed
catalogs, then databases in DOS and Windows, and today is a web-based
application.
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MEMS Database
Reference Numbers

Vendor numbers

Manufacturer numbers

Utility’s internal stock numbers
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Participating utilities enter their parts information into the database. Replacement
parts are known by many names and numbers. These are indexed and cross
referenced so than when a MEMS participant needs something, he or she can ask
for it in a way that is easily understood by the other members.
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Costs of Participation

« $1550 per year service fees
« $175 per “event” (to activate notification)

19
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No matter how much you invest in emergency inventory, your restoration needs will
likely exceed your supplies. MEMS participants pay an annual fee to access the
database. It contains lists of resources held by nearly 50 utilities across North
America. It's an efficient resource when it comes to obtaining urgently-needed

materials.
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Cost Equation: Service Fee

» 840’ class-4 poles
* 1.5 100KVA 7200 overhead transformers
* 1565 Ibs. of 4/0AAAC wire
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Let’s put the cost in perspective. The service fee has enormous payback during
materials shortages. The annual participation fee equals the price of eight poles, or
one transformer, or more than 1500 pounds of wire. Having immediate access to
any of these items can avert a crisis. Especially now, while manufacturers are still
scrambling to rebuild inventories in the aftermath of recent hurricanes. Utilities turn
to MEMS when they can’t get parts from manufacturers. They pay the “going rate”
for materials that they buy from one another, but having immediate access to
restoration parts is priceless.

20



Service Fee Includes

* Training and instruction
» Searchable database: MEMSolution
 Administrative services

Z
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The $1550 annual service fee includes training, access to the database, and
administrative services. When a cry for help is issued, the MEMS administrator
coordinates the relief effort.
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How Does It Work?

Receive request from member utility
Broadcast request to entire membership
Review MEMS database for “hits”
Distribute list of “hits” for each item

7
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The request for emergency placement parts is a simple four-step process. The
request is issued and broadcast to all members, who search the database for items
that match those requested. Members who have the items in inventory respond
a.s.a.p. and arrange for immediate transfer.
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WWW.mems.org
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MEMS members use the website to download software, review guidelines, submit
updates, and find contact information for members. The website, www-dot-mems-

dot-org, is public, but the members-only section is password controlled. Only dues-
paying members have access to the parts database.

23



Members Only

B DataDownlaad htm - Microsoft Intermet Eplorer AR Dol D] =B
Fle Edt Vew Favortes Tools Help [ = |
ok - = - @ [0 G Qrne @roers G @B B0 HE

e [ e i Es

Update System
Available Software and Data Updates

item Date Updated | Downioad Link

MEMSolution 3.0 Desktop 8/9/2002 Distributed
MEMSolution 3.0 Desktop updated database 412612005 Click HERE,
MEMSolution 3.0 Orline 8/9/2002 Activated
|MEMSo\qun Desktop Software Training 10i7/2002 ClecHERE ke
|MEMSO\Lmon Online Software Training 9M19/2002

Clide HERE.
|Humcane Charley pps 830104 Clidk HERE.
|Hurr\cane Isabel ppt 813004 Cligk HERE.
|San Diego Wild Fire ppt \ Bi30f04 Click HERE.
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The ability to make ongoing updates represents the greatest benefit derived from
the web-based application. When the database was delivered on CD as a software
application, updates generally occurred annually. Now updates are constant and the

data is always accurate.
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Members Only

Submitting Data Updates

To submit your inticl data for the database or for submitting an update ta your existing data, sither of the below fisted formats can be utiized.

If submitting data as an Excel fle, the information should be in two worksheets with the formatting as follows:

Warksheet |

Mo caiage retusns of line Foeds in the description.
They cause our auto load procedures to stumtle

Stock Number Commodity Code Noun Description
S - — Big and long bolt with threads all
wrayto end
98765 E Transfames e, blah, blah

Wultiple lines for items with more than one mf and pén. If the vendor is known but ) U;:::!}::L:niens available, put the neme in s shown, but for the part numbes, insert an asterisk
Stock Number Manufacturer Part Number
1234567 Mattel 545454
1234567 Atasi *
1734567 Keamey 123BC.75H
98765 mems, 144y115pind Skora

If submitting your data in A ccess table form, comply with the follawing two table format

5/6/2019
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Here you see guidelines on the website for submitting data updates.
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Members Only

MEMS Generic Part Numbers
To be used whenewer MEMS is used as a Mfg, on items that nommally dos't have part numbers. It is done go that a number exists to look for matches on.
‘WOOD POLES
Part Number: 40CL4.
Mg: MEMS (40 F4. Class 4)
a Fole Length
CcL Class
4 Pole size (4= Class 4,12 = Heavy Class 2)
CROSS ARMS
Part Number: WSFT
Mg MEMS (Wood8 Faoty
w Matesial Type (W = Wood, M =Mtal, F = Fiberglass)
SFT Length
TRANSFORMER S
Mfg: MEMS Part Number 132Y240430PLN2KV A
2 Primary voltage (highe st primaty voltsge expressed in hundreds. i e
13,200% = 132, 4,000v = 40, 34 5KV = 345)
¥ System Type (¥ = Wye, D =Deltd)
240430 Secondary Voltage(s) IFtwo voltages, smallest first. (240/480)
PL Mount (PL = Pole, PD = Pad, M = Submersible)
it Taps (N = None, T = Taps)
I5KVA KVA of Transformer
CABLE
Mfg: MEMS Part Nuniber: Enter electrical code name (Ex Parrofy
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Members also receive “generic” part numbers for items that normally don’t have
designated I.D. numbers, to make it easier to search the database.
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Members Only

Criteria || Results |

[ electric o [ water 5 [ gas €&
S X Ref. No 4 X | Region

I I I central

™ mortheast

™ Morthwest

™ south

I~ southwest

Company

[ Alabama Power Campany —

[ Centar Point Enargy

[ Centrsl Hudsan Gas & Electric
[ City Public Service Board San Antanio

™ CLECO Corporation

[T colorade Springs Utilities -
Clear | Search
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This screen shows the different ways a MEMS participant can enter search criteria:
by manufacturer name, identifying numbers and also by region or by participating
company. MEMS participants can be as general or as specific as they need to be
when locating necessary items.
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Members Only
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Here you can see the results of a search using limited criteria. Pacific Gas & Electric
is generating a request for an item and has located it at San Diego Gas & Electric.
The requestor entered one characteristic of the item needed, and came up with four
companies in the Western region that could provide the item.

28



Members Only

3 Intercompany Potential Interchange Report - Microsoft Internet Explorer B =181 x]
| Fie Edt Vew Favorites Toos Hel [ o |
oo - > - @ [ ] Derch Girevortes @ricde o B S E R

Ackdress [ ] tto:f o, mems-oriine,orgiMEMSIPL aspe7sDi Elpacti =] @G |Links >

SDG - San Diego Gas , Electric

MEMS Inter-Company Cross-Reference Report

PGAE - Pacific Gas , Electric

SDG 8102026 - Adapter

ADAPTER CABLE NON-LOADBREAK 15KV 600 AMP4/0
STRANDED COPPER INSULATIONDIAMETER RANGE 1003-
1063MILS

Elastimold / Thomas & Betts B55CA-H
Corp

PGAE 300560 - ADAPTER

ADAPTER CABLE 1/0 ALUMINUM 25 KV ELASTIMOLD # 655-CA-H
140 ALUMINUM - 25 KV, 260 MIL ES 051071

ELASTIMOLD 655-CA-H

SDG 8102027 - Adapter

ADAPTER CABLE NON-LOADBREAK 15KV 600ANP 350KCMIL
STRANDED ALUM INSULATION DIAMETER RANGE 1070-1130
AND SHIELDING DIAMETER 1120 +£ 50MILS

Elastimold / Thomas & Betts 655CA-J

Cormp

PGAE 303581 - ADAPTER

ADAPTER CABLE 1/0 - 4/0 ALUMINUM 15/25 K ELASTIMOLD #
B655CA-J ALUMINUM 15/25 KV 4/0 ALUMINUM - 15 KW 1/0
ALUMINUM - 25 KW ES 051071 SHEET 4 TABLE 7

ELASTIMOLD 655CA-J

SDG 8102034 - Adapter

ADAPTER CABLE NON-LOADBREAK 15KV 600AMP 750KCMIL
STRANDED ALUM INSULATION DIAMETER RANGE 1398-
1458MILS

Elastimold / Thomas & Betts B55CA-M
Corp

PGAE 303584 - ADAPTER

ADAPTER CABLE 500/700/750 KCM COP/AL 15/25 KY
ELASTIMOLD # 655CA-M COPPER/ALUMINUM 15/25 KW 15 KV -
700 ALUMINUM 15 KV- 750 COPPER 22 KV - 500 COPPERES
051071 SHEET 4 TABLE 7

ELASTIMOLD B55CA-M

SDG 5102050 - Adapter

PGAE 300859 - ADAPTER

5/6/2019
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And here you see a cross-reference report. It shows inventory from two member
companies, showing identical parts with their differing internal stock numbers.
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Members Only

[operations [ ing |
¥ Comm; ode [Electric |

@ Business| (20%) 2571757 Ext
24 Hour [(z03) 757-1000
Home  [Go) 7910015

cellular [(o39) 250-9732
Fax  [(20%) 257-19a1 Edie

:\2: Business| (z05) 257-3438 Ext
tour[(20%) 257-1000

Fax  [(z03) 257-3408 Edit
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When a requestor finds a needed item, he or she has all the contact information for
making the request. This includes emails, phone numbers, home and work
addresses, cellular numbers, fax numbers, pager numbers, etcetera.

30
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Members Only

Zj Alternate - Microsoft Internet Explorer i MEIET
Add to Item Request ol
Potential Alternates for Part # AEP - 0365721
Item MfgData
AEP 0365721 ELASTIMOLD B55CAN
ADAPTER, ELECTRICAL, URD.., FOR 1000 MCM
CABLE,
CPE 28164 FLASTIMOLD B55CAN
MOLDED RUBBER, TO ADAPT 1000 MCM
STRANDED, 220 MIL INSULATION, 16KV CABLE GECONDUSTRIESING Ue0eAN
T0 THE 15K MOLDED RUBBER 500 AMP COOPER POWER SYSTEMS 2637196612M
ELBOW.
FPC 326923 ELASTIMOLD B55CAN
ADAPTER-STRESS RELIEF, FOR USE ON #1000 -
MCIM FULL STRANDED, AL. CBL.VWSEMK-
CONDUCTING SHIELD, 175 MILS INSULATION
JEA ADPCAQ04 T CORP TABSCPA
ADAPTER, CABLE, 25 KV, 1000 MCM ALUNINUM
CABLE USED ON CABLE WITH CONDUCTORTO  ELASTIMOLD ERELAN
MAKE UP ELBOW CONNECTOR JEA'S OLD 1330549M
STOCK NUMBER 655CA-N ® AD15
PGAE 300859 ELASTIMOLD B55CAN
ADAPTER CABLE 1525 KV 600 AMP SPLICES
ELASTIMOLD #B655CA-M ES 051071
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When you cannot locate a specific item, you can request a list of potential
substitutes. The list contains descriptions of items, manufacturer’s data, and
identifying part numbers.
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Members Only

i EIE
= Fle Edt Wew Insert Format Tools Data Window Help =121 x|
DEH28RY 4B I v~ &z 583l ma o -

M5 Sans Serif -0 - Bz U|EE B %, WU EER R
22 = AEP
A I B T c [ | E
Company Stock Comm =
1 Code Number ol Code Dasciiption
2 AED 0365721 ADAPTER E  ADAPTER ELECTRICAL URD.. FOR 1000 MCM CABLE,
e S6011200  |ADAPTER ¢ ADAPTER CABLE FORADAPTING 330 TO 1115IN CABLE DIA OVERINS, TO 600A 15KV

ELBOW CONMNECTOR, ELASTIMOLD 655CA-J. COOPER. 2637196B03M
ADAPTER CABLE F/ADAPTING 1160 TO 1.305 IN CABLE DIA OVER INSL TO 6004 15KY

Gl T SRR B ELBOW CONNECTOR, ELASTIMOLD B55CA-K. COOPER 2637196B06M
ADAPTER CABLE F/ADAPTING 1.355 TO 1.520 CBL DI TO B50LR TERM CONNECTOR.
|5 | AER: Be012000  |ADARTER, E ELASTIMOLD B55CA-M, BLACKBURN TAGSE-JB, COOPER 2637136B03h, REF 2720
APS 39101234 ADAPTER = QEQS’EER ELECTRICAL, CABLE, FOR 750 KCMIL 18KV & 21KV CABLE TO 600AMP BASIC
CHGE 3021164 ADAPTER E SPAD 4 HOLE 13/16" STUD NEMA
CSE 194304410 ADAPTER E ADAPTER, 15KY CABLE 600 AMP ALUMINUM, 1000 KCH.
| 9 | ETR 0000020708 ADAPTER E ADAPTER, ELECTRICAL. PRIMARY CABLE
| 10 | ETR 0000020703 ADAPTER E ADAPTER, ELECTRICAL PRIMARY CABLE, 000004194
| 11| ETR 0000020710 ADARTER E ADAPTER, ELECTRICAL, PRIMARY CABLE, 000004195
| 12 | ETR 0000020851 ADAFTER E ADAPTER, ELECTRICAL. PRIMARY CABLE, 0.93"1.04", 15/28KY, 000004223

ADAPTER, CABLE; RANGE: 1.370-1.630 IN INSULATION DIA APPLICA TION: F/ ESNA 15 Ky

& 25 KY, 600 AMP ELBOW ASSEMBLY. C5 KV 750 KCMIL AL CABLE TERMINATOR, OE ID
23675151, EDISON): APPLICATION: Ff USE IN URD AREA/LAWN ONLY: OTHER DATA:
HANDHOLES SHALL BE STACKED A MAX OF 10 UNITS HIGH. DRIVEWAY, OR PARKING

FEC 213670081 ADAPTER = LOT, OTHER DATA NOT F/ USE IN STREET APPLICATIONS, === DO NOT PURCHASE
THIS [TEM *eeeescsesss REE| ACED BY D 213651032 *eeeeseessx PER O A NIEDERKOFLER
DDS === UNIQUE SERIAL NUMBER BEGINNING WITH A IDENTIFIE R PERMANTENTLY
ATTACHED,EACH RECEIVER CASE TO INCLUDE A SEALABLE PERMANENTLY
ATTACHED TWO COMPARTMENT JUNCTION BOX W/ PARTITION, EACH RECEIVER

ADAPTER CABLE 15K 0D 980-1.180( J)
ADAPTER CABLE 15KY INSL OD 85-1.06(H)

14 FEC 2601 ADAFTER
15 FEC 2613 ADAFTER

|
|
mim
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You can also view and search the database in spreadsheet form, assuming you are
comfortable working with Microsoft Excel.
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Members Only

osoft Excel - Elastimold655 8=
B Fie £di yiew Insert Format Took Data Window Help =l81x|
NEEa8RY[s BRI o (@ = n sl 5 ld o -
5 Sans Serf -w-BrulsEE=Es%, ¥
2 o =['AEP
A B ] € \D\E\F\G\H\\J\E
C“éz‘;:"y N?J‘r:ﬁ'; Manufacturer Part Number
AED 0365721 ELASTIMOLD BESCAN
AEP 66011200  COOPER POWYER SYSTEMS 26371968030
AEP 66011200 ELASTIMOLD BEECA
AEP 66011700  COOPER POWER SYSTEMS 26371966060
AEP 66011700  ELASTIMOLD B55CAK
AEP 66012000 BLACKBURN MFG CO TABSE.8
AEP 66012000  COOPER POWER SYSTEMS 2637196609
AEP 66012000 ELASTIMOLD B55CAM
0| APS 3101234 ELASTIMOLD 6E5CAM
11| cHGE 3021164 ELASTIMOLD JOMAKA
5| cHGE 3021164 FARGO MANUFACTURING COING LF33134N
(13|  CcHGE 3021164 HOMAC MANUFACTURING CO CEA47S
CHGE 3021164 MACPRODUCTS ING EPLEDD
CHGE 3021164 PENN UNION FT4087
CHGE 3021164 RTE CORP 2625063601M
CHGE 3021164 ELASTIMOLD 655CAM
CHGE 3021164 ELASTIMOLD 16150P
K CHGE 3021164 CHARDON RUBBER CO SU07ACF100
20| cHGE 3021164 BURNDY CORP FCaG4N
(21| CsE 194304410 | COOPER POWER SYSTEMS 26371968100
22| CcsE 194304410 ELASTIMOLD B55CAM
ETR 0000020708 ELASTIMOLD BESCAL
ETR 0000020708 CHARDON ELECTRICAL COMPON UBOCAL
(25| ETR 0000020709 COOPER POWER SYSTEMSING 2637196E03M
(26| ETR 0000020709 ELASTIMOLD BESCAM
27| ETR 0000020709 CHARDON ELECTRICAL COMPON SUBICAM
|8 ETR 0000020710 | COOPER POWER SYSTEMSINC 263719651 0M
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Using Excel, you can customize the view in many different ways to suit your needs.
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And, ultimately, whether you made a generic or specific search, whether you used
the spreadsheet approach or not, you find the item you want and make your request
for just what you need. Here you see that one of our members is requesting
adapters from CenterPoint Energy.
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Katrina/Rita

Alabama
Florida
Louisiana
Mississippi
Texas

More than 3.5 million outages . . .
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We used to say that MEMS gave utility companies a solution that made a
difference. The kind of difference that meant restoring services within hours instead
of days. But in 2005 we met with huge national disasters back to back. Which came
to be known as the “Katrinarita” situation. It was a disaster of unprecedented
proportions in the history of MEMS. Restoring power, in many areas, was within
hours instead of days, but in the most severely impacted areas it took weeks or
longer. The length of restoration time, without the benefit of MEMS, was and is
unthinkable.
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The Power of MEMS ... It's
there when you need it!
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In summary, MEMS is an organization of utility companies, and they’re all about
Power—they empower one another. Members share costly resources, such as parts
and labor, to minimize outages of electricity, gas, and water. Thank you for letting
me speak to you today. I'll be happy to take any questions you have.
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