STAFF REPORT

SAUSALITO CITY COUNCIL

AGENDA TITLE:

Discussion Regarding PG&E Gas Transmission Facilities and Smart Meters

RECOMMENDED MOTION:

Information only

SUMMARY

The Pacific Gas & Electric Company (“PG&E”) has asked for the opportunity to provide
an update on the San Bruno incident as well as provide additional information regarding
its Smart Meter program. As part of its response to the San Bruno incident, PG&E has
made an effort to provide information to other communities to address concerns that a
similar incident could occur. Copies of information provided by PG&E to City Staff are
attached.

PG&E last reported to the Council regarding Smart Meters during Council regular
meeting of July 27, 2010. On September 2, 2010, the California Public Utilities
Commission received the report it commissioned for an independent evaluation of
Smart Meters (copies of pertinent information attached), and in an opinion published in
the Marin Independent Journal published September 9, 2010, Electric Power Research
Institute senior technical executive Robert Kavet provided information regarding the
electromagnetic field (“EMF”) associated with Smart Meter technology (copy attached).

ATTACHMENTS:

San Bruno Incident Information

CPUC and Related Smart Meter Evaluation Information

Marin Independent Journal, September 9, 2010, Marin Voice: Health fears and 'smart
meters', Robert Kavet, EPRI
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Adam Politzer

From: Townsend, Joshua [JDTO@PGE.COM]
Sent: Tuesday, September 14, 2010 1:36 PM
To: Townsend, Joshua; Nevin, Kelli
Subject: Gas Pipeline System

Importance: High

September 14, 2010

Many city officials and residents across our service area have requested maps of our gas pipeline system
following the San Bruno incident. Given the heightened interest, I wanted to inform you of a valuable resource
which can address potential questions and offer details regarding local pipeline locations.

The National Pipeline Mapping System (NPMS) website administered by the U.S. Department of
Transportation can be found at https://www.npms.phmsa.dot.gov/ . The site allows visitors to check specific
locations around the state to view their proximity to gas and hazardous liquids transmission pipelines. Due to
the recent high volume of traffic, the site has been experiencing some access issues, but it remains one of the
most comprehensive resources for pipeline information.

The safety of our customers remains our highest priority. For security and system reliability issues, however,
we are not able to distribute more detailed maps. Nonetheless, if you or any appropriate department staff have
additional questions beyond those addressed by the NPMS site, we are available to meet with you to review
pipeline maps of your area.

If you would like to meet with a PG&E representative to discuss pipelines in your area, please contact me at
415-257-3467 or Kelli Nevin at 707-577-7045 .

Sincerely,
josh

Joshua Townsend
Public Affairs Manager - Area 7
Pacific Gas & Electric Company
Office: 415-257-3467

Email: JDTO@pge.com
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Adam Politzer

From: Townsend, Joshua [JDTO @ PGE.COM]
Sent: Monday, September 20, 2010 1:49 PM
To: Townsend, Joshua; Nevin, Kelli
Subject: PG&E Gas Transmission Line Update
Attachments: 10.22.doc; planning_segments.pdf

September 20, 2010

I wanted to update you about Pacific Gas and Electric Company’s (PG&E) ongoing public education efforts
related to natural gas transmission pipeline safety and bring to your attention some new online tools to assist
you, your staff and our mutual constituents regarding this important topic.

In order to address public concerns and to demystify our natural gas infrastructure for our customers and
government officials, PG&E has developed an online tool that provides helpful information about our natural
gas transmission system. The web page can be found at:
http://www.pge.com/myhome/customerservice/response/pipelinemaintenance/. There are two main areas of focus at
this site: information (including maps) related to our entire natural gas transmission system and a rolling list
known as the “Top 100”.

The “Top 1007 list is part of our ongoing risk management program used to prioritize our engineering analyses
and future work on our transmission pipelines. In many cases this consists solely of monitoring; in others,
repair or replacement. This list does not include most reliability projects, valves or regulator stations. The “Top
100" list is not a list of projects PG&E has identified as priority candidates for replacement or upgrade for
reasons of public safety. Any issue identified as a threat to public safety is always addressed right away. We
do not delay or defer work that is necessary for public safety.

Rather, it is a living document used to help us plan our engineering analyses and future work.

I'have attached the media release and “Top 1007 list to this email for your reference and review. I can arrange
for a briefing to assist you and key staff regarding natural gas safety if you would find that helpful.

Finally, please feel free to contact me should you have any questions, suggestions or concerns regarding this or
any other utility matter. Ilook forward to working with you.

Sincerely,
josh
<<10.22.doc>> <<planning_segments.pdf>>

Joshua Townsend
Public Affairs Manager - Area 7
Pacific Gas & Electric Company
Office: 415-257-3467

Email: JDTO@pge.com
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Pacific Gasand 77 peate sueet NEWS

Ie's Electric Company” S Francisco, CA 94105

10.22

FOR IMMEDIATE RELEASE

September 20, 2010
CONTACT: PG&E Media Relations (415) 973-5930

PG&E PROVIDES UPDATE ON SAN BRUNO RECOVERY EFFORTS
AND DISCUSSES GAS PIPELINE SAFETY AND MAINTENANCE
PROGRAM

Company shares annual planning tool and clarifies its role in long-term maintenance process

SAN FRANCISCO, Calif. - Pacific Gas and Electric Company (PG&E) today provided an
update on recovery activities in San Bruno, CA, following the rupture of a natural gas
transmission line on September 9, 2010.

In a press conference earlier today, PG&E shared information on its gas risk management
processes, including real-time system status monitoring.

“It’s critical that the public and communities we serve are assured that PG&E is
rigorously monitoring its pipelines and responsibly maintaining its system in accordance with
proven industry practices,” said Pacific Gas and Electric Company President Chris Johns. Johns
added, “By releasing information on the Top 100 today, we are taking another step to provide the
public with the information it needs to better understand our long-term process for assessing and
maintaining the safe operation of our natural gas transmission system.”

As part of this effort, PG&E has posted on its website the “Top 100” list, one of its
protective maintenance and risk management planning tools used by engineérs to focus resc;urces
and plan for future work on gas transmission pipelines. Also included on www.pge.com are
accompanying maps to assist customers with specific questions about the location of gas
transmission lines.

The “Top 1007 list is one element of PG&E’s pipeline safety practices that include,
among other measures, regularly conducting leak inspections and patrols on all of its natural gas
pipelines.

“PG&E has a standing practice to regularly evaluate and assess the condition of the
company’s key operating facilities,” Johns said. “This planning tool is refreshed every year. This
is entirely separate from the work we do every day to monitor our system and respond to issues

- more - %E



requiring immediate attention. Anytime we identify work that needs to be performed to address
an imminent safety concern, we do it immediately. The safety of the public and our employees is
always our highest priority.”

The information and maps are being provided directly to public officials and regulators as
well. Over the next several weeks, PG&E will meet with Northern and Central California
officials in whose jurisdictions the company’s gas transmission system operates to review this
information. The company will also use the opportunity to provide refresher safety training on
its facilities to first responders in those communities.

The document identifies pipeline segments that the company has prioritized for
monitoring or, in some instances, future repair or replacement. The segments are placed on the
list based on a wide range of criteria, including the potential for third-party damage to the line,
‘the condition of the pipe, its specific design and physical characteristics, its proximity to areas
that may be prone to ground movement and its location relative to high density populations or
environmentally sensitive areas.

Data used in the assessment are updated regularly throughout the year to reflect the latest
engineering evaluations, field tests, hands-on inspections and maintenance work. The list serves
as one of the planning tools engineers use to allocate resources and identify future projects. As
conditions change from year to year, the company reevaluates the segments that are included.

PG&E, a subsidiary of PG&E Corporation (NYSE: PCG), is one of the largest combined

natural gas and electric utilities in the United States. Based in San Francisco, with 20,000
employees, the company delivers some of the nation's cleanest energy to 15 million people in
Northern and Central California. For more information, visit

http://www.pee.com/about/mewsroom/.

-30-



010¢2/0T/6

papiaoxd

OS[® SI Juatgas yoes 10] Junjuer juormd oy, ‘sosodind Suruueld 10y 10m30801 podnoid wooq sAey sjuewiSos oY, 'SOUI[ UOISSILUSULI]
sed [eIjeu s, 4290 JO Uones0] oy} Jnoge suonsonb orjroads mym s1owolsno isisse o} sdew yim Suore ‘Suruuerdourjodid /oo o8d - mmm
Je 9)1SqaM S 29D J UO S[qe[IeA® ST 0S[R 181] SIY], ‘Suruue]d pue WONEN[BAS ULID)-I9ZUO] JOJ SJUSMISAS JO SI] JUSLIND S, 290 J ST Mo[og

"INy Y UI SWHAWOS 9Ul] 3y} PJingal 01 9sodoxd 10 Furrojruowr sjr 9seoIour Aewl q290)J ‘S9Seo I9J0 U] "SUI-SIP [BJUSPIOOE PIOAE
djoy 03 yoranno jonpuoo pue sawl] oY o sSuryrews reorsAyd oyy coueyuo WS G290 J ‘BOIE OU) UI AJIATIOE UOLONISUOD JO [9A9] Y31y
® 0} 9Np 3SI YY) WO ST JUsWSas © J1 ‘o[dwrexs 10, ISI] oY} UO PAFNUSPI SJUSWSS o1} I0J oXe} et 290 J SUONO JO oFuer € oI 19T,

"JSI] QU3 UO PIPNJOUL SJUSWIIS oY) SAJLN[BAIDI
H2Od “TeoKk 01 1894 woy s3ueyd suonpuod sy sueld yrom oy wroyur djoy o3 sjuowdes 001 dol,, 911 JO ISI B SoBaId OS[R
H29DHd "UonOr AIMNJ ISYIO0 IO FULIONUOW ‘UOLBN]RAS IOY)INT JURIIEM SJUIWUTOS YOIym SSUTTIINND 29D ‘SI0)0E] asaY) JO [[& U0 paseg]

"SBAIE QAIISUSS AJ[RIUouInonAus pue sioedur Aiigeror [enuajod ‘suonerndod Asuop ySny o3 Ayrwurxoxd 9y SISpIsuoo os[e g0 d

quswdas odid a1 Jo sonsueioereyo pue udrsop JeosAyd oy)

PUE uaoAOW punoisd 10y renusjod ot

‘u01s01109 10J Tenuatod oy

‘aorONNSU0d woy sul-31p o1 28ewep Ared poy 1oy fenusiod oy

o 0 o0 o

:SB yons BLIOIID
JsureSe woy) sojen[eAd pue wWeysAs ourjodid uorsstsuer) sed [eInjeu s, g0 UM S)UawSas 000 07 O JO YOBS SOLIOJUIAUL Te1)
wer3oxd JuotoFeurtl JSLI ST S9SN 29D S[00] 97} Jo oUQ “yroM ormny oznroud pue werd djay 03 $303[[09 J1 B1EP o1 SoSN OS[R 290

"PossaIppe A[oreIpatuul ore Ajayes orjgnd 0 jeory e se poynjuapt sanssi Auy “sourpadid sed [einjeu mo
Jo [re Jo sjoned pue ‘sfoains ‘suonsadsur Yea] sjonpuods A[Ie[ngar pue ‘sIseq NOY-H7 € UO SUI) [29X UI STYL)S WIASAS SIONUOW G290
'weysAs ourfedid worssiusuen se3 [rinyeu s)1 Jo A1oyes o) amsuo o} werdord Furioyuow pue uonoadsw oAISTSYRIdUIOD © SBY 290

SJudWISas (O doT,
ynduy Suruueq surpadig worssrusuely, ses) aueyy Suo|



0102/0¢/6

[4

*JOJOBJ SUO UEY) 210w Ul Y1y A[ojeIopoul PpaIoos Jng ‘SI0jOe] 9A0QER 91} JO J0JOB] OUO AUR Ul YJIY 21008 JOU PI(] :[[BIAQ o
‘Juewgos aull oyl
JO sopsiIajorIRyd J0 USIsep oty oaoxduur 10 operSdn o3 zopIo ul sSumy 1o adid oy Jo Jusnase]dor opNyoUL 10}0B] JSLI SIY} 90NPal
0} )&} pInoM g290 suonoe ot} Jo swog adid oY) oInjoryNUERM 03 pash sTeLrejew oy} pue ‘ourfodid oty ur pasn sFumy ot ‘odid
oy uo paurroyred Surprem Jo odKy oy ‘odid Jo oFe oty st Yons S0 OPN[OUL SI0J0B,] :SINSLIJIBIRY) PUE USISI( [BINSAYJ o
‘(monyuaaa1d wOISOIS 10]) [oA9] punoid oy} yeoueq ydop 1918018 © odid oyy Furling 10 ‘FULIOIUOUE POSBIIOUL
‘adid oy yo 1Suoens oy SuroueyUs opn[ouUI JSLI ST} 20NPal O} 938} Pnom gD d suonose oy} Jo swog -ouradid oy punore
UOISOId [I0S I0J Jenyualod oy} Pue ‘Seore 9A1)oR AJ[eorusIos 0 Aurxoxd o) opnjoul SI0j0e, :JUSUIIAOIAl PUNOIL) I0] [BNJUd)0J e
‘Jrosyt odid o Jo juswooejdar
10 ‘Suneoo 2A1399301d TRUISIXD S, od1d oty Surordor 10 SurseaIOUT ‘(TUYISAS UOISSTWISURY SBS [RIMEBU S Ul SUOLBIO] ()09 I9AO
1B SqIuowW 7 AxoA0 Suryooyod AqTeorsAyd ‘AfeorsAqd pue A[[esruonod]s yjoq sIopuow g0d) Suriojuow Suroguo pue Iengal
opnyoul YSLI SIT} 9oNPaI 0} o3&} P[nom H290J SUONoe o) Jo owiog [resm did oy JO SSOUI[ON]) 91 9oNPAI PINOD YOIYM SIOJIRY
Paseq-punoid IoU)0 pue ‘[Ios oy} JO ANANSISOI o) ‘USIsop JUrL0d oY) Sk YONS SWO OPN[OUl SI0J0B, :UOISO.LI0)) O] [BNUa)0J e
-ourredid o3 punore gore oy} ur syruurdd Jo/pue AJIANOR UOIONISUOO JO FULIONUOW pue ‘FurSTrp 010J0q [[BO 0} WSISAS T8
91} JOJ BOIE SIRIPIWINI O} UL UORBoNp? Teuonippe ‘(9[qrssod uoym) uoneso] surjadid oy Jo Surjrew [euonIppe Spnfoul pynom
1030%] YSII ST} 9oNPaI 0} 938} pP[noM g290Hd SUonde 9} JO awos "uoneso] s ouradid oy} Jo eaIe 9JRIPOWI Y} Ul SSOUSIEMB
Teoo] pue ‘uonyeoo] s,adid oy 103 o[qerear Sunyrews Jo 90130p o) ‘1e3owrerp s,odid o “parmg st odid oy yorgm Je ydop
o ‘oSewep Ared piny) Jo AI03STY € sey JUsFas SUI] ST JOU IO ISIoym apnjour agewep Ayred-pIry) 103 Jsu e 9q Aewr odid e
e suoneoIpu] walsAs ourjadid s, g0 03 JSUI oUo Iequunu ot st oFewrep Aued-pnyJ, :ofewe( A)BJ-pAIYL 0] [ENUS0J e

:SI0JOE] OAIJ JO oUO 10 JsLI st wodn paseq Suruue(d a§uei-Suo] pue Apmys 1oyung 1oJ Suruueld ojur peseld oq Aew yuswFes surjadid v
6D ORI |



010¢/02/6
€
10§ paB) TI°ST —
78’11 syulod SMIAL
SLTY
Juawdes ‘L0171
"O[[EA [OP OAOIIY 0} QIOUWIIDALT (InOSs Woiy S|y uado
oY} SSOIO® PAJeoO] ST £,(] ] JO UONO9S SIY ], “JUSWOAOUL (bL) T8 Y1 —
sonsorIey) | punoid 1oy feyusjod o) pue pasn sfeejewr udisap ) 0011 SIuod S[IN
pue uSIso(] | 03 onp ‘[ [9p OAOIIY PUB SIOULIDAIT Uoamiaq adid ‘TLZ1
potenuy 1eo1sAyd | Jo 1097 £]°¢T Jo juowaoeldal jenuejod o) SunenfeAy £6V8 Juowidas ‘L0171 7
(L) $9°11
TP 11 Siulod STIAL
‘CLIT
‘swe]qoxd uoIsoId [10S pue SOpISpue] 0} Juowdos ‘€011
o[qndoosns ore YoIgM SOPIS[[IY YSnoIy) pue ouly jnej
SBQIpUY UBS 91} SSOIOE S[9ARI) ¢()]"] JO UONO9S ST, QL zvii—
JUSTUIAOIA -ourjedid xo81ef oy urym odid Jo syusw3as o[ews 0011 swuiod oI
punoIn) omy ooe[dar 0} Bisyne UBN( UBS IBOU "Dy OSIOH TLIT
Surourdus IoJ enudjog | Azei) pue 7G| AMH ueamieq odid Jo sofrur 9 91800y SIVE Juowdas ‘€011 I
, ‘ - , ~| "~ a3ej00q ~ (Supquey) . ‘ON
snje}s 10)9% - uondrIsa( - o|-yuemBag | Juswidag eurpdld | de

pud Suruuerd a1 3o SwI0d [[IM pue pojojdwod ussq sey 103foxd oy, :939fdwio) e

"WONONNSUOd opun AJuorno s1100foid oy ], :uopIN)suo) e

"UONONMSU0o 10J 31 SurApear pue jo9lo1d oy) Jo odoos oyy Suruigop a1 SISOUISUS 29D :SULIAUISUY e

"SIsATeur pue Apns ISURIN] SILIOUI JUOWIFOS oU] O} Jelf} POUILILIA)SP QARY SIoouISus 290 d :pdjeniu] e

‘100loxd

® 3n0IY) PASSAIPPR 9 0} PaSU AJT) JT 995 0} SJUAWIOS oUT] 957} SULMOTAI PUER JULIO)UOW oIk SIOAUITUS F29H)J :SULIOJIUCTN e
1KY sme)s

(g




0102/0¢/6

.v

pajenIuy

SONSLIAJORIRYD)
pue u3Isa(g
JesrsAyq

"KaTTeA

SOJIOA[[B A 9} 0} [[EA [OP OAOLIY WIOI] SIOULISALT

Jo nos STy uedo oy SS0I0. Paedo] St L0171

70 Jusw3as SIY ], "JUSWAOW Punosd 10y renuojod oyl
pue posn s[errejet USIsap o) 03 anp AS[[BA SOIOS[EA
o1} 01 9[[BA 9P OAOIIY WO SIOULISAL] JO (INOS
“IOA0SSOI)) SAS[0,] PUE J[[EA [Op 0Aolry uoamiaq adid
J0 1997 0§ Jo Jusmaoeydar Jenuajod oy ojen[eAy

LOLOT

(Z8) 0081 —
I1°L1 S1uod STIA
‘S'TET

juewdas ‘LOTT

(08 ‘6L

103 pon) 0F'91 —
68°S1 spurod oA
‘6C1

juaw3es ‘L0171

(08 ‘6L

103 pal) 0L°GT —
9¢€°CT s1uod 9[tAL
‘LLTT

muetades /011

(16) 9¢°61 —
9¢'CT syod oA
‘9121

Juew3os /011

(06 ‘68

103 PON) 9€°ST —
e1°G1 SHIod STHA
LSLTT

juowdas ‘011

(06 ‘68

snye)s

a,o«o«m

uondrrsaq

~938)00]
e 3ag

- (Sunjuey)
Judwag aurpdig

ON
depy




0107/0T/6
S

‘T I0y pan) 17°6€ —
SOT)SLIOJORIRYD "posn s[erojew ugisap oY} 03 anp Ipo] Q1°6¢ syurod o[
pue ugisa(g I8aU Py SUONSWITY 1eoU BaIe [BINL oY) ySnomy odid ‘Seop1

pojenIuy TeosAyd 70 1997 000°8 JO Juatueoe|dal renusjod ot aeNn[RAT 65S1 juotudas ‘01T 9
by ‘e
10§ Pa1) 9L°CT —
TL'TT swiod SfIN
‘571
juatdas ‘Y011
(rv ‘e
10§ Po1) TL'TT —
SONSLIS}ORIEYD) *0107 W pajerdwos sem uononnsuo)) 0L°Z1 syutod [Nl
pue udisag “pasn sjeLojetr usIsop o) 0} anp py uodry ‘9471

ojerdon) [ROISAYJ | 1S9 01 PY Prempoopy woyy odid Jo sefmr ¢'g ooepdoy Lyy Juowadas ‘§011 S

‘[ouns Ul py SeIoAR|e)) 01 AS[[BA SOJIO[[EA

ot y3noxyy s[Irg uedo oY) $S0I08 PANLIO] St LOT] (LL) 6TTT—
JUSTHOAOJA] | JO UOI}09S SIY ], “JUSTIOAOW punoid 10J [enusjod st} 0} L0’ 17 syaiod o[IAL
punoIn) | onp py SEIOARE)) PUB IDAOSSOL) SAS[O,] UdoMIaq adid ‘6¢1

porentuy I10J [enuelog 70 1997 G161 JO 1uowooedar [enualod oy} SjenjeAq P9 Juotisos ‘011 ¥
(€L) L9'8T —
00°81 sputod o[TIN
A A
mowidas ‘L0711

88100, (Supjuey) "ON
snje)s 10308 - uondLiosa(q | yuowSeg | yuswidag ourppdiy | depy




010T7/0T/6
9
(29 ‘19 09
103 pan) §9°ST —
8¢'GT sIod Sl
"ouIn} STY) 38 poredurojuod SI Uorjor ‘61°LET
IoWYINJ ou Ing uawges oy} SULIo}IuO JNUNU0D juotndas ‘6011
T4 SunesuiSuy JUoWOACIdWI PpaXIBl B POAOYS
6007 UL Wo)SAS 91} JO sIsATeny uonoajord rensq (99) 8€°ST —
10J pojsnipe sem WoIsAs o) ‘SISATRUR SIY) UO pasey 00°ST swod o[IAL
UOISOLI0)) "Wo1s01100 Wwoy juowdas surpedid smy s1o0301d je1) ‘LET
R1R (G100} 10 [enuU9)OJ W2ISAS O1pOYILI YY) JO SISATRUR U PAJONPU0d 290 J .S009 Juowidas ‘6011 Q
'110T 103 pouue[d ST A[JUeLmd UONONNSU0)) (ST)6T€9—
SonsLIoJoRIRY)) "posn s[erIajewr ugIsap oy} 0} 1§79 sm1od o[IA
pue udIso(1 | enp 0A0ID) Y[ Ul peoy WIm( 0) pAlg eunde woxy ‘S'6LT
BurroourSuyg [eoIsAyd | eore Jerysnpul oy yInoxyy odrd Jo 3997 006°8 oor[day €8¢ juowdes ‘8011 L
‘¢
‘7 103 pan) Ly'6€ —
£ 6¢ SHIod 9T
‘LT
juotu3as ‘01T
(¥ ¢
‘7 103 pen) €T°6€ —
1T°6¢ STUI0d SN
‘99p1
juowdas ‘o1 T
(‘e
o « agejoo, ~(Sunyuey) *ON
B 1 ELA TS Jopey uondrsaq ymwwgag | judwdag surpdig | deA

GE

e



0102/0C/6

L

pojenIu]

JUSTIOAOIA]
punoin
I10J [enu9lod

"TUSTWISAOWI pUnoId 1oy [enuajod oy} 0] onp py 09SBA
0} A9[[e A SIOULIDATT ION o3 woly sadoys dosys uo
PO1BO0] “ISA0SSOI)) UOJE(] PUB PY 09SBA UoaMI9q odid
JO 1995 000°L Jo 1uawmeor[dal [enusjod oy oenjeAq

SL9Y

(69) L8'8T~
00°8C siuiod ST
‘TSt

juawdes ‘$11T

07

SurIo)IuoA

JUSWIOAOTAL
punoin
0¥ Tenuelod

"PoJUBIIEM

ST uonjoe jusweoe[dar 10 redor Aue IOYIAYM SUIULISISP
T[4 290 d ‘MOTASI ST} UO Paseq PUB[S] UBWLIOYS

U0 SIOATY umbeo[ ueg pue ojuoweIoRg ) Ieou adid
J0 1997 7/Z°S Suole justoAowl punoid 10y [egusjod
o1y} J0 MorA0I SULIeaUISUL Ue SuronNpuod s1 0 d

CLTS

(88

‘L8 10F pol) 69°L
— gL syiod STHAL
‘0z1

Juaw3as Y111

(s8

‘b8 10J PA1) 08'¢C
= 81°¢ S1Uod o[t
901

jaowidas $111

(29 ‘19 ‘09

I0J pany) €€°91 —
61791 siuod oI
‘RLET

juewidas ‘6011

(79 ‘19 ‘09

103 poN) 1091 —
69°G1 spurod ST
TELET

mowidas ‘6011

smyeys

103080

uondriso(q

23€300,]
JUUFIS

(Sunquey)
yuawmgag surpadig

N
depy

LE
15



0102/02/6
8
(T1) 9¢'6v ~
¥6°81 SIULOd ST
“7107 I0J PI[NPaYos St APUOLIND UONINISUO)) ‘6'L91
"088-] 01 JUOWOL] [ENUSD YINOIY) JUSTOSE juowidas ‘1¢11
100J GT-QT © Y3NOIY) pue PAJg UOISSIAL 03 PY
seS1e A oy woxj sedofs dodys o} JOAO PIAJROO] ST [¢1T (1€) €78y —
JUSWIOAOIN | JO UOI03S SIY ], “JUSIAOW punoid Jof Tenusjod oy 03 96°9% SI0J SN
punoin) | onp uone)g uoiSuIAl] pue py seSreA oY) usamioq odid ‘691
pojenIu] 10] Tenusiod | 3O 199J €9¢ 7 Jo juomooeydar Tenuajod o) ayenjeAy L8OV jowidos ‘I1e1 1| ¥l
*0107 W sso1301d U ST UONONISUO))
"089-1 JO 1seaINOS Isnf ‘proYy pue JNe,] SBIOAB[R))
oY} JO 1SEOYHIOU KJojeIpatwul A9][EA [OUnS oY) (6S) S€Tv —
JuSWoAON | Ul opisyry Surdoys 9,97 dools B U0 pajedo] St [T JO 91z S0 [N
punoIn Juow3as SIY ], "JUSWSAOW PUNois 10y [enuajod oy} 03 ‘TLST
UOT}ONISU0)) I0] Tenuojod | anp jouns ‘py sexeaele)) ye odid 3o 1007 0g¢‘T 9ordoy F9L juowides ‘TeT 1| €1
"QIOWLISATT JO INOS $§ AMH Jeou sseJ uodgig
oy} 1940 sodoys dsoys o) uo pajeoo] st auradid siy, (0L) 61°'8€ —
JUSUISAOIA | "JuetuoAOw punoid 103 Jenuajod oY) 03 InNP SIOUWLISAN] 68° L€ sod [T
punoin UL I9A0SSOI)) SAS[0,] 03 STIIH Aqny uoomieq ourjadrd ‘161
pojenIuy I0J [enuejod JO 199} 066° JO yuoweoeldar [enuejod oyl ojenjeayq J1TPE juewides ‘TeT 1| T
*101eMIOpUN PAJRo0] ST ourfadid Jo wonoss sIyy, #€) 0s0
JUSWIOAON ‘JustaAow punoid 1oy fenusjod oyj 0} onp a8pug —00°0 srod S[IN
punoin) | BISIA Ory oy} Jedl IOARY ojuotmeIdes oy urssoro adid ‘101
peyenIuy I0J [enuS}0q JO 1937 000y Jo 1usuaoedar Jenusjod o) oyenjeAyq 0€ST juowides ‘06T T | T1
, ;. , ageyoo |- (Sunjuevy) *ON
snye)s EORE ‘wondusa(q ymowsag || yuowdag swrppdig | depy

GE
1%




0102/0¢/6
6
¢y 8¢ SHIod 911N
‘0¢T1
juotudas ‘QE1]
‘pajueIIEM ST UOT)oR Juawode[dal 1o medor Aue Iayjoym
SUITIISNOP []IM 29D ‘MOIASI ST} UO Paseq UOISOLI0d (6¥) ov'€T—
TeuIaixe 01 A11qndaosns I0] OUSII] PUB SISYINIR)) 0L°'ZZ sywod o[
UOISOIIO)) 183U 6 AM] PUe 0AY WIO[H usomiaq adid Jo 1097 ‘911
parenIuy 0] [enual0g 1909 Jo morAa1 Suoouidus ue JuNONPuUod ST O J 1909 juswies ‘€T T | LI
‘€1~Z107 I0J P[npaYos ST APUSLIMND UONINISUO))
"pajuRLIRA ST UOT)oR Juswase]dor Jo medor Aue romoym
OUTILIONP [[IM 29D ‘wonoadsur srj) wo paseqg
"JUSWISAOW PUNOIJ 10§ [enualod oy} 0} onp JIOAIDSAI (92) 181
juswaAoly | sSurdg Te1sA1) pue sendIA U9omIeq Seale UBqIn oy} — G¢'1 syurod ST
punoin ySnoxyy 7¢ 17 30odsur AJ[eurojur 0} IOpIO U SONI[IOL] 17901
Suresuruy 10] [enua}0J IOTIO0 [[BISUI pUE SUOIIBO0] [eI10Ads Je adid aoejday .879C juowides ‘ZeT 1| 91
“poruRLIEAM ST UOROR Juswooeldar 10 aedax Aue yjRYM
OUTIIIONAP [[IM HPDJ “MOIASI SIY) UO Paseg] "PUB[S] (SLysLL
JUSWIOAOTA | UBWLIAYS U0 93pLIg [OONUY U} PUB P 99A97] PUR]ST — 6€°L symod [N
punoin UBUILIOYS JeoU BT JBINI oY) ul pajeoo] odid Jo 3091 ‘ST1
pojenIuy 10] [enualod | 990°7 JO Aa1a31 SuneomSus ue Sunonpuod St g0 J 9907 juowdos ‘TeTT | ST
(¢0) 9v°05 —
8¢ 6F Syutod oTIA
‘691
JuowIdas ‘1¢11
| - ddvjo0q (sunjuey) “ON
snye}s 10308 ‘wondLIdse(q jrowdog | juawidag aurpdig | dep

=
15



0102/0T/6
01
pajentuy I0] [enuolod | 0ZE°] JO MIIAQI SULISAUISUD UR SULONPUOD ST 29D J 0Z¢€1 juowdas ‘/8TT1| 0T
"POJUBIIEM ST UOT)OR IOYMNJ (62 0S'1
OU pue paonpol uoeaq ser] o8ewep Aured piry) Jo JSuI — Gy’ ] syurod oI
o “‘ssedoao syeQ onyg oy Jo uonajduroo M pue ‘9701
padojaaap AJIny u20q Sey BaIe o} JO ISOJA ‘PIAIS[S juotgas ‘¢ 11
uooq oouis sey aurjedid oy Jo uontod Jey) ‘19AMOY
‘{Kqresu paxmooo ur-31p Aaed pigy suQ) ~oSeurep (8 11'1
ofewreq | Ared pang renusjod I0J JSII SSOSSE 0] PAONPUOD UG — 10T sturod I
Kred-pIy, Sy A[[IAAS0Y UI PAJF UOISUIYSEA PUB G9 AMH Teou ‘1201
poenuy 10 Tenuojod | juowSos odid 300J 9/ SIY) JO MOTASI SULIDIUITUDS Uy .59/, owdaes ‘6411 61
"pajuBIIEM ST UOTIOR JUSUIodR]dal
10 1redor Aue JOUIOYM SUIULINDP [[IM 2D J ‘MIIAAI (9%) 87°¢€
SOTISLISI0BIRY)) ST} U0 poseq 'SO[Ie)) UeS UI [ OUIIE)) [ puL — 97’ ¢ syurod TN
pue uSise(q | oAy uenug Ieou odid Jo 199F GO JO S[BLISIRUL USISSP ‘9011
pajenuy 1eo1sAyd o} JO MATARI SurroourSus ue Sunonpuod st JOJ .S01 juowdos ‘L1 81
(81 v9'8t —
67 81 SIUI0J ST
‘Sv1
juowdes ‘€11
(02) 65'8€ —
6S5°8¢ SHIIO 9T
‘T1°0€1
1uow3as ‘RETT
(91) 85'8¢ —
S , 38100 (Sunyueyy) "ON
smels. 10)08 uondrLseq yuomdos | juamidag ourppdiy | dey

WS
S



010T/02/6
!

"pajueIIEM ST UOnoR Justnaorydor

10 11edaI AUB IOYIOYM SUTWINP [[IM H2PDJ ‘MIIAI (66) 8T

ST} U0 Paseq ‘[oryey UBS Jeou U] YIed Hoq[Vy 1edu 1S — 0F'T S1uIod SN

opreur| Suofe gare weqnqns ot ySnoxyy odid Jo 1093 “b0T

perenIuy TeI0AQ | £88°T Jo moraar Surreourdus ue Suyonpuod st g0 d (L8871 | 1mowdas ‘T0-10v0 | TT

(#9 ‘€9

10§ PaW) ¥£'61 ~

96761 SIod S[TA

€Tl

Juowgdas ‘G171

(9 ‘€9

10J pon) 861 —

oun 9¥'61 SHUIod S[IA

ST} J& PojueIIEAM ST UOTJOR JOUYMNY OU JNq ‘Sjuomdos ‘cTel

2Sa1) JO)IUOW 0} SNUNU0D [[14 Fureourduy -odid juowidas ‘G171
o Jo suonjeunuexa [eorsAyd jrurrod o3 dn Snp orom

odid oy punore seare 9aIy ], ‘g7 PUR €77 ] SHUSwW3as (s9) e¥'¢

woIy eyep SULIO)TUOW UOISOLIOD U0 PISE] JOO0IN], Ul —00°€ s1od oI

UOISOIIO)) | 66 AMH pue uosioped Ul ¢¢ AM woomiaq odid Jo 3091 “bOT

pajeriug 10J TeRu21od 01€°¢ JO maraar FuLdowduo ue Junonpuod St J290d 0I€€ Juowdos ‘G171 12

"PoJUEBIIEAM ST UONOE Judwsde[dar
10 1redor Aue IOIoUM SUIUIINAP [[IM HDJ

‘Mo1AQ1 SIY} U0 paseq "sonred pany Aq 98ewep 103 (6£) 0029 —

ofewreq | Tenuajod oy 107 SeUI[RS IEOU PY [[QUMEBH WO SSOIOL G/'19 syutod o[IA

Ared-puyj, 101 AMJ] Teau vore JeInI o) ydnoxyy odid Jo 1091 ‘091

‘ , - | 98ej004 (surjuey) ‘ON
snye)s 103084 -~ uondrdsa( jumowdag | Juowrdag ourpdlg | dey

1



0102/02/6

[4!

PayenIu]

I10J [enuslod

J0 1997 (58 Jo Juawaoerdor Tenuajod o SyenjRAL

4114

juow3das V81T

4

pareniuy

JUSTISAOIN
punoIn

107 [enua10d

*JUOWISAOW PUNOIZ

103 renuaiod oyy 03 onp a3pLIg YoONUY O} JBAU
‘Io1eMIOpUN ‘IOATY uInbeor ueg oy Surssoro sodid
€ JO 1997 00S°/ Suraowor Jo [enuod oy ojenjeAT

SYEL

(€8) 8L

— G’ L syutod SN
711

awI3as ‘“ZHdS

(s8

‘v8 10J pe1) 08°¢
— Q1"¢ SIuIod S[IA
‘101

yoowdes ‘-4 1171

(88

‘L8 107 PO €L°L
— €¢°L syurod 9N
‘€01

Juowdos ‘I-4111

¥C

pajeny

SOTISLIO)ORIEYD)
pue ugise(q
1e91sAyd

"pajueRIIEA ST UONOR Juswade]dor

10 aredor Aue IOWIOYM JUIWINNAP [[IM H290J ‘MOIASI
s1q) wo paseq “edeN 1eau II)) SIOULL] JuIRS pue

Py 39150, Teou odid Jo 109] £ JO S[RLISIRW UFISIP
ot} Jo maraal Surreaurdus ue SurONpuod S1 O J

LYT

(Sh) 88'T

— €81 Sjuod 9N
‘P01

Jaetados ‘10-L0%0

eC

D ILT

— 84T S0 SN
‘Y01

joetsas ‘10-1010

- sme)g

10004

uondrsag

adr100,
puawdsg

(Sunjuey)
“yuowdag aurppdrg

ON
degy




0102/0¢/6

el

— 61°0 SIIOJ ST
‘T101
yuowdes ‘91-z0¢1

(ST ¥
“€T 10J Pan) 61°0
— 8070 SIIOd S[TA
‘101
"pajueIIEA ST UOTIOR OIMNJ JOYIOUM SUITLIANOP 01 juawi3os ‘91-70Z1
SyuowIgos 9591 JOIUOW 0} SNUIIWOD [[IM FulIsouIduy
“uo1s01100 Tenusiod 1oy odid oy ourmexa 03 pauLiojrad (61) 8070
0I0M SUOTJBABOXO USASS "POJBNJBAD U0 JARY SIAOL)) —00°0 s1od TN
TOISOII0)) UL 9AY UB[YSY  PUEB 9AY SPIOIYS H USOMIS( 9AY ‘001
SULIOJUO | 10 [eNUR)0d stao) N Suore odid yo (3eof 1¢£°01) syuowdos [TV (JEE0T | Juowsas ‘91-70T1 | LT
"pajueIIEM ST UOnoR Justooeidar
10 1redox AU JOIOYM SUITLISIAP (14 H2PDJ (#$) 10°0
SOUSLISIOBIRY) |  “AMOTAQI SIY) UO Paseq "OJUSURIORS UL 9AY 9A0ID) pue — 00’0 SIU0J S[IN
pue uSisa(q | oAy sesedwreT odid Jo 1997 £ ¢4 JO S[eLISjEW UFISSP ‘101
pajenuy [eo1sAyd oY) JO Mo1ALI SuLRemSud ue FuNONpuod ST g0 J LEVT juamidas ‘96111 97
(§$) 90 1€~
0%'0€ SIOd 9NN
L1991
juawdes ‘YRIT1
(9L) ov'0€ -
oFewe( ‘o8ewep Lred pangy 107 enusiod oup 01 anp RISPRIA ¢ 0€ S1aI0d ST
AIed-puyl | Iedu 78] SNUSAY Ieou seare JeInjnonide ySnoxyy odid ‘€1'991
E v ‘ ‘ : : | 98wy00q (Supjuey)) ‘ON
snje)s- 10)oeg uondrsaq Cyuomngeg - | Jwewdag aurppdry | dejy




0102/0T/6

14!

(o) ozl

= TT°[ SWIod oI
‘€01

Juow3as ‘91-70TT

(S3RaN!

— G601 SyuIod [N
‘T'€01

uow3as ‘91-7071

(€1) S0'1

— €0°1 siutod SN
‘€01

yuowdos ‘91-7071

(sT vt

‘€T 10§ pa1) €01
— 61°0 S1WI0d 9T
‘201

1aaw3as ‘91-70Z1

(LD 6v°0

— LT°0 SyuIod oA
‘T101

uewdes ‘91-z0C1

(ST pT
‘€T I0I POB) LT°0

snye)s

.gc,ﬁ,,ﬁm :

noﬁ&aomom

ageyooq

yuomIges

(Supjuey)
yuow3og aurppdig

‘ON
depy




010¢/02/6
ST
"pojuBIIEA ST UONOE
juowooe[dor 10 Jredar Aue JOUIOYM SUIILINOP [[IM (Lg
A29DJ ‘Ma1A9I ST} U0 poseq ‘sonred piyy Aq oewrep ‘9¢ 10 pen) RT°9
o3ewre(y 10y renuajod oy 107 A1) BQn & UI 1S 9SpLIg PUB 9AY — €7°9 syuod o[
Ared-pnyl | uolepp N Jeau eale ueqinqns oy ySnoiy; adid Jo 1007 ‘1021
pojeniu] 107 TenuRl0d 1LE°T 30 maraa1 SureourSus ue Suponpuoo st 90O J JLET | yuowdoes ‘GO-60ST 0¢
"POJUBIIEA SI UOI}OR
juowooe]dor 10 redor AUe IOUIOUM SUITIILNAP [[IM
H2®Dd ‘maraer sty uo paseq ‘senred parg) Aq oFewrep (L) 88°0
odewre(y | 107 Tenuojod oy} 103 A1) BQN X UI IS 93pLIg PUB OAY —8/°0 s1mod A
Ared-piyy, | uojeA\ N Ieou eare ueqingns oyj ydnoxygy odid yo 1093 ‘901
pojenIuy 10J TeUA}0g 1€6 Jo moraar Jurom3us ue Junonpuod st g0 J €S | mowdas ‘p0-60ST 6T
"pojuRIIEAM ST HONOR Juotnade[der 1o medar Aue 1otjegm
QUIUILISIAP [[IM H2OJ “MOTASI ST} UO paseg UOISOII0D (82 0L'S
[ewIe)xe 103 Tenusjod gy 03 anp playsIoyed Ul ¢ —0¢’L s1arod St
UOISOIIO)) | PUR I(] SHBA\ Uo9mI2q oAV torun) § Suore odid Jo 1005 VI
porenIuy Ioy [enualod | STH°L Jo moraor SuneouiSus ue Sunonpuoo St g0 STYL juowrdes ‘SZHT 1| 8T
(L6) 65T
— 86T SyuIod S[fN
LT1
juow3os ‘91-7071
(1w
— L9'] siulod A
ST11
juowr3as ‘91-7071
, ‘ asejooy (sup[uey) "ON
snje)s 10308 uondrssq juom8ag - | Juawidag ourpdry | dey

|



0102/0T/6
91
"pajuEIIEM ST UONOE Juduade[dar ‘I-€VS6T1
10 11edor AUt IOHOYM SUITLISNAP [IIA H2PDJ ‘MOIAI
sigy wo paseyq “senred parypy Aq oFewep 107 fepusjod (gs
o1} 10J “UOJQ[S] 1B JOATY OJUSWRIORS O SUISSOIO ‘1.6 I0J Po1) 00°0
ofewe( | ‘I93EMIOpUN pojeoo] odid JO 1097 0007 Alerewrxoidde —00°0 SII0d TN
Ayred-pirqy, U0 MATAQI FULIOQUISUS U JONPpUod 0} SUMUNU0D ‘001 Juotudos
pejenIuy I10J [enuUL10g st pue amnssaid Suneredo oy poonpai sey O J 588 ‘1-eVS6TT| ¢
"pajuRLIEM ST UOT}OR Juatmade[dax
10 1redor Aue I9IoUM SUTILINAP [[IM J9DJ Q) e1T
‘MITARI ST} UO Poseq "ASI0JUOIN Jeau py ojifendy pue — 07 syrod oA
80 AMF] Jeau eaxe ueqingns oy} y3noxy odid Jo 1001 ‘C'0E1
parenuy [[e10A0 L€ JO ma1ao1 Surreourdus ue Sunonpuod S1 4290 J LEv | 1uowdes ‘G1-6181 1€
(o¥) 6v'9
— €£°9 S{uIod SN
‘121
uew3as ‘50-60S 1
(Lg
‘9¢ 103 Pan) £€°9
— 6C°9 SUI0d TN
‘ezl
Juaw3as ‘G0-605 1
(8) 6279
— 8¢9 Siulod 9tIN
‘Tot
Jmewdas ‘60-605 1
: agejooq (Bunfuey) ‘ON
snje)g 103084 wondrsa( - juaw3ag | Juewugdag urpdrg | depy

A3

AP~



010¢/0T/6

L1

parenmu

o8ewme(y

Kyred-pamy,
J0J Tenualod

"pajuRIIEM ST UOT)OR JustRor[dor

10 1redor AUB IOUIOYM SUTIIIRNOP [[IM D J “MOIALI
st} uo paseyq ‘sanured paryy £q. 9Fewrep 107 [enusjod
91 10J P[oIysIoNed Ul Py 099UdRJ PUR P BISIA
eUaNg USIMIOQ BAIR TRqINgns oyy ysnoxyy odid Jo 1095
TLT T 3O MIIAQI SULIddUISUS U SUroNpuod ST 290 d

LTI

sputod o[t
‘19°0¥C
Juewdes “YOO¢T

(09)
TO'8LT—S8'LLT
SpuIod SfHAL
‘CoVT

Juow3as VOO

143

"TOONISuo))

I[8I2A0

"UONONLSTOD IOpUn A[Uelrm))
"WONE}S BI[OPIO)) PUE UOHE}S Par)
U20M19q YO 17T 109dsur A[[EUISIUL 0} SONI[IOR] [[eISUT

6V6S

1) Ly'61 —
L6'8T SjU10d S[IIA
‘811

juswdes ‘VOIZT

(1) 98'81 —

€181 sjurod SN
‘LT

Juowses ‘oIz

133

(Ty) LT°0
— 0°0 S0 STIA
‘1701 yuowges

‘T-EVS611

(8

‘LS 10§ pa1) $0°0
—00°0 swrod oTtAL
‘701 1uewgos

snye)s

10peq

uondriosaq

35,100

JIW3dS

(Sunjuey)
yuawiSog surppdig

SON
depy

GE

25



0102/02/6

81

SULIONUOIA

UOISOIIO))
I10] [enuSioq

QU] ST} I8

pauued SI JI0M IO JUSUISSISSE ISYMNT ON "PAJONPUOD
Tsaq sey pue[s] [oyled Uo P I0]A.], pue pue[s|
Kas19[ U0 PY Pue[s[ Les1of waamyaq adid Jo (3297
LLLSL) S1ustudas oA1J 9507} JO MITASI SULIOSUISUS UY

LLLL

(98) 60'T

—00°T syod S[IAL
‘€11

1mowidas ‘Yo1¢1

(¥6) 00T

— 6L°0 syod STHA
‘711

Jaowides ‘Y9T1¢T

(26) 8L°0

— 1970 sjuiod 91T
1T

juowIgdes ‘yY91¢1

9¢

poyenu

SONSLIaOBIRY))
pue udso(y
TeorsAyq

"pojuEIIRA ST HONOR Juewode[dor 1o medor Aue 10y)oym

QUITIISIOP (1M 29D d ‘MIIASI ST} UO pasey edre
Tens oy ySnoigy odid Jo 129F ¢ JO S[RLISIRIT USISIP
o} JO MaTARI Surroourduo ue Sunonpuod st gD J

£V8

(89 ‘L9 10y pany)

8P 191 — €+ 191
sjutod 9NIAL

‘v61

yuowdas ‘goocT

(89 °L9 103 pany)

LO'T9T — 20191
Sywod o[t

‘e61

yuewas ‘go0¢T

S

(z9)
01'8LT—10'8LT

snye)g

10yeg

wondinsa(

agryo04 -
yuswsSeg

(Surjuey)
~Juemidag ouradig

“ON

depy

ot




010¢/0C/6

61

punoIn odid Jo 1097 (1 SuoTe JusuraAowW punois 10y Jenusiod —00°0 SuI0d SIN

patenruy o [enuslod o Jo maraar SurreourSus ue Sunonpuod St O J 01 ‘906,dTIA | 6¢€
“pajueIIEAM ST HONIOR Judtaordar o medor Aue 10U3oym (11) 1601 —
OUTTUIONAP [[IM H29Dd “MIIAI ST} UO Pasey OJBAON 16°01 SyUI0d o[
UI 0AY UOMSY)Y Pue pA[g poompay reou odid yo ‘001 yuswdas

pajeniu] J[BIOAQ | 300J ¢ JO MaIARI SULIOOUISUS Ue SUNONPUOD SI 722D d £ ‘eysesadd | 8g

"POjJUBIIEM ST UOTIO®

juswreoe[dar 30 1redor AUe IOIAYM JUIULIANAP [[IM (9) 100
JUSTUOACIA | H29Dd ‘MOIASI SIY) U0 Paseq "S[epuIdy 1eau py 10do(q —00°0 s110d 9N
punoin) | pue I 23pLIqUIa,] Teau Bale [eInt ot yInoxyy adid Jo ‘001 1uowi3as

pareny 10y [enuol0d | 109F 87 JO MOIAQI SULILQUISUS Uk FUNONPUOO ST g9DJ 8T OIPILSNDA | LE
(€6) 1€C
— S0°C SiuIod oML
‘L11
1uewidos “Y9T¢]
(8L) 50T
— €1 siurod St
911
Juow3as Y91¢7
(I8) €71
— 611 simod 91t
CI1
Juow3os Yo1¢T

, agejooq (Supjuey) ‘ON
snye)g 10308 uondrsaq Jmewdas - | yudwidos aurpdlg | depy




0102/07/6

0T

(€5 TS

‘IS ‘06 10¥ pany)

6v°'861 — 61361

SJuIod S[fAL

9091

juow3os ‘¢ JS

(€5 “zs

‘IS “0S 103 pan)

6v°861 —61°861

SJuI0d STFAL

‘9¢'091

U39S ‘€4S

(1)

"110¢ 10F paInpayds ST APJUSIINO UOHONISUO)) 67°861 —61°861

JUSTISAOTA TUDUISAOUT syuI0d SN

punoin punois 1o [enusjod a1} 03 anp ojqed ues ul ‘€091

urroourduyg Ioy Jenuajod | 'py [y je odid Jo 1997 9o Aferemrxordde ooejdey F67 Juaw3as ‘¢S It

"pajueIIEM ST UOT)OR Juauaor[dar o edox Aue

IoTIOYM USSP 14 FPDJ ‘MOIASI ST} UO paseq (L1) 000

JUOWISAOTA] *9S0( UeS UI I(J Youey] pue Py OSIATY-Sepd[IjA Teou — 00’0 SIUI0g ST

punoiIn odid yo 1097 01 Suote Juswosowr punoi§ 10y fenusiod ‘169 juatugos

pojeniuy 10 [enUSl0g a1} JO Ma1AaI Furroourdus ue Juronpuod st gHd 01 ‘1L6LdT9A ov

“pajueIIEM ST U0 Judwaoedar 1o medar Aue
ISYIOYM SUTLIONP [[IM 29D ‘MOIAQI SI) UO paseq

JUSTIOAOTAL "9S0[ UBS UI I(J Youey pue Py OSIATY-SENdIA Jeou (L) 0070

C . ‘ ageyooq (3upquey) ON
snelg 10308, suondrsaq | auewmBag | yuemdag surpadig | dely




010¢/02/6

1T

porenIuL

pue usIsoq
Teo1sAyg

o ySnoxyp odid Jo 199] 6 INOQE JO S[eLISjRWI USISAP
o1} JO Ma1ALI Surroaurdud ue Suronpuod st 0 d

‘S0S
juowdos ‘979X

|34

parenIuy

SonSLISloRIRY))
pue u3sog
Teo1sAqq

"PajuBIIEM ST UOT}OR Juswaoe]dor

10 Jredar Aue IOUIOUM QUIIIASP [ 29D

‘MOIAQI ST} Uo paseq syuswdas surodid asay) Jo
A101STY UOTIONIISUOD Y} SUIULIDNOP O) OJBAON] UL OAY
UoOYIY pue pAlgq poompay Iedu odid Jo syuowrdes
100J-0€ 0M} JO MITARI & SURONPUOD ST F9DJ

09

(6

‘g 107 PO1) $8°0T —
$8°01 siutod S[IAL
‘101

T3S ‘/ CEoY

(6

‘g 10J POM) $8°01 —
78701 SHUIod oftAL
‘001

Juom3as ‘L EC9X

[44

(g5 zs

‘IS “0S 103 pan)
G5 861 — 75861
syurod S[IA
‘9091

Juetudes ‘cds

(€5 ‘T8

IS ‘05 70§ pan)
¢S'861 — 61861
sprod St
‘C091

yuowdas ‘¢ JS

snye)s

1030€]

wopdrsa(q

-93v}00
FLIEL ) RETS

(Supjuey)
juowgag surpdid

N
depy

GEe

21



0102/02/6

(44

"pojueIIEA ST UOT)OR JusTnede[dal 10 medor Aue (001) ¥0°0
ISIOYM OUTIIINAP [[IM 29D J ‘“MIIASI SIY} UO paseq —+0°0 s1uod S[IN
"0JSSPOTA UI 9AY sSueq pue py ofe( 1ou odid Jo ‘166 Juow3as

porentug [[eI0AQ | 109 7 JO Mo1A2I Furreourdus ue 3unonpuod st 290 d é ‘ZI6L9NLS LY
"pojueLIRA ST TONOE Juswode[dor 10 nedar Aue oqaym (86) 00°0
QUIUIISIOP [[IM H29Dd ‘“MITASI SIY) UO Paseq "0IBAON —00°0 surod [T
Ul 9AY UOMAY}Y pue pA]g poompay resu adid Jo 1097 ‘107 1uowi3os

pareniur [[eIsAQ 8T JO Ma1AdI SULIdUISUS UL UNONPU0D ST g29Dd 58¢ ‘CL8EOTIAA | 9

"pajuBLIEA ST UONOR Justmaoe]dox

10 J1edor Aue I9JoyM SUITIISP [IM J9DJ (96) 1€°1
‘MOIASI SI) UO pasey "0JSSPOIA Ul 2AY sTued pue — 070 syurog ST
9AY PIOJIPUB)S UdoMIaq PY 9re Suore odid Jo 1997 ‘101

pajyenyuy [[eI2AQ 60L°9 JO Ma1AaI Suroourdus ue UnOnNpuod st g0 d .60L9 | 1umowdos ‘C1-177L St
“pojueIIEM ST Juowooe[dar 1o nedal Aue 1oUoym (56) 00°0
OUTIILIANSP 1M H29DJ ‘MOIAI SIY} U0 PIsee “SIed — 0070 SHIod oTIAL
O[UQA[ UI "}S 907eUO(] PUE IS Uopequn(y reau adid yo ‘108 1uew3os

pareniuy [[BI0AQ | 309F Q1 JO MOIARI SuLeauIdus Ue Juronpuod St g0 d 81 ‘LTPOTAA | ¥b
“pajueIeM ST UONOR Justuese[dar 1o yredo1 Aue Ioyjoym (99) +Z'0
SONSLIONORIEY)) | QUILLIONRP [[IM H29D)J ‘MOIALI SIY) UO paseq edle JeInt — 70 Siurod oI

‘ - ‘ agej00 - | - (Sunjuey) ‘ON

L smey§ 10)8 uondiiosaq ywowmses | guamSeg surppdig | dely




California Public Utilities Commission
505 Van Ness Ave., San Francisco

FOR IMMEDIATE RELEASE PRESS RELEASE
Media Contact: Terrie Prosper, 415.703.1366, pews(@cpuc.ca.gov

CPUC RECEIVES RESULTS OF INDEPENDENT EVALUATION

OF PG&E SMART METERS
SAN FRANCISCO, Sept. 2, 2010 - The California Public Utilities Commission (CPUC)

today received the results of the independent evaluation of Pacific Gas and Electric

" Company’s (PG&E) Smart Meter deployment, focused on electric residential customers,
which found that the meters and associated software and billing systems are consistent with
industry standards and are performing accurately. However, the evaluation identified
multiple factors that appeared to contribute to the escalation of Smart Meter-related high

bill complaints, including PG&E’s customer service practices.

On April 1, 2010, the CPUC contracted with The Structure Group to conduct an independent
evaluation of PG&E’s Smart Meters in response to concern expressed by consumers over high
energy bills that occurred around the same time PG&E installed Smart Meters in the San Joaquin

Valley area.

Structure independently tested more than 750 Smart Meters and 147 electromechanical meters. In
laboratory testing, field meter testing, and end-to-end system testing, Structure determined that all of
the tested Smart Meters and systems were working accurately and that customer billing matched the

expected results.

Structure also reviewed 1,378 electric Smart Meter complaints and performed in-depth customer
interviews; they found issues with PG&E customer service management and adherence to industry
best practices. For example, customer questions regarding Smart Meters and individual customer
usage patterns were not effectively addressed by PG&E. In some cases, customers experienced

multiple cancelled bills followed by re-billing, which exacerbated customer confusion and
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frustration. In addition, customers indicated to Structure that there was a lack of communication and

notification from PG&E about their Smart Meter installation.

The report also said that the CPUC’s handling of certain consumer complaints created confusion for
the customer when the CPUC deemed the complaint closed even though the customer was still not

satisfied with or did not understand PG&E’s resolution of their complaint.

“I am happy to hear that PG&E’s Smart Meters are functioning properly, but disturbed by PG&E’s
lack of customer service and responsiveness. We will ensure that PG&E improves their customer
service, and we will also continue to improve our own complaint handling processes,” said CPUC
President Michael R. Peevey. “I hope these findings help ease minds about the accuracy of Smart
Meters. Utilities nationwide are installing Smart Meters in order to give consumers greater control
over their energy use, including shifting their usage to save money with optional time-based rates,
provide for faster outage detection and restoration of service, and to help upgrade and modernize the

electric grid.”

Said Commissioner Dian M. Grueneich, “The report is encouraging in terms of the performance of
actual meter hardware. However, I am very concerned about PG&E’s performance in terms of
industry best practices and how in some of the best practices areas, PG&E’s performance has

actually declined.”

“The Structure report makes clear that the transition to a Smart Grid is not just a technological
event,” said Commissioner Nancy E. Ryan. “Consumers won’t fully realize the many potential
benefits of Smart Meters and other grid upgrades unless utilities and regulators place more emphasis
on the human side of the equation,” she added. “Better communication and customer service will

help ensure that consumers see Smart Meters as something that is done for them, not to them.”

Structure’s report and press release outlining their findings is available at

www.cpue.ca.gov/PUC/energy/Demand+Response/solicit.htm.

For more information on the CPUC, please visit www.cpuc.ca.gov.
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FOR RELEASE SEPTEMBER 2, 2010 ' PRESS RELEASE

Media Contact: Phyllis Goodson, 910.616-9160, phyllis. soodson@thestructuregroup.com

Structure Announces Findings of PG&E Smart Meter Assessment

Customer Usage, Rates, Customer Service, and Process Issues are Largest Complaint Factors

HOUSTON (September 2, 2010) - Structure™, an industry leader in business advisory and consulting
services to the energy and utilities industries, today provided to the California Public Utilities
Commission (CPUC) an Assessment Report of a five month evaluation of Pacific Gas and Electric
Company’s (PG&E) Advanced Metering Infrastructure (AMI) system focused on electric residential
customers. Structure concluded that the residential electric Smart Meters deployed by PG&E are
consistent with industry standards and are performing accurately. However, Structure identified gaps in
customer service and processes related to the handling of high bill complaints related to Smart Meter
deployment, and determined certain PG&E practices to be partially non-compliant relative to industry
best practices.

In the presentation to the CPUC, Structure addressed the following questions:

1. Does PG&E’s SmartMeter™ system measure and bill electric usage accurately, both now and
since PG&E’s Smart Meter deployment began?

Structure confirmed that Smart Meters are accurately recording electric usage at present, and the
systems are correctly processing data and billing usage. Structure also confirmed there were no
systemic issues found since Smart Meter deployment, beyond exceptions already reported by
PG&E. The exceptions that were identified are limited and are not prevalent in the general
population of deployed meters.

2. What factors contributed to Smart Meter high bill complaints?

Structure’s Assessment identified multiple factors that appeared to contribute to the escalation of
Smart Meter high bill complaints during late 2009 and early 2010, including findings in the
following areas:

e Customer Usage:
o Meter deployment schedules coincided with increased energy usage caused by a heat
wave.
o Some customers experienced load changes that were reflective of changes in personal
circumstances.
o Electromechanical meter degradation.
e Rates:
o Rate increases compounded the financial impact of the additional weather-related
usage, resulting in higher bills that occurred as Smart Meters were being installed.
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o Incorrectly applied rates that were based upon historical premise assumptions that
affected customer baselines and rates.

o Rate-related inquires increased as customer bills escalated. Requests for new
enrollment or failure to manually renew enrollment in financial assistance through
California Alternate Rates for Energy (CARE).

e Customer Service:

o PG&E processes did not address the customer concerns associated with the new
equipment and usage changes.

o Customer skepticism regarding the new Advanced Metering technology was not
addressed early or effectively by PG&E.

o PG&E’s customer complaint resolution process did not utilize detailed interval read
information available from Smart Meters, which may have assisted customers’
understanding of their individual hourly usage patterns.

o Some customers interviewed during this assessment did not consider their complaint
resolved, despite indications from PG&E and CPUC that the customer agreed with
the resolution.

e Process Issues:

o PG&E utilized field meter readers for an average of 131 days after Smart Meters
were installed, resulting in similar meter reading errors as electromechanical meters.
The transition to automate the Smart Meter data for use in billing was not clearly
addressed with customers.

o PG&E’s system tolerances related to billing quality control were not stringent
enough, resulting in multiple bill cancelations and re-billings, which were confusing
to customers.

o Customers indicated that communications surrounding physical meter installation
were lacking, or that the customer had issues with the installation personnel.

3. How does PG&E’s SmartMeter™ program’s past and current operational and deployment
practices compare against the framework of industry best practices?

Structure performed a review of PG&E’s documentation of past and current operational and
deployment policies, processes, and procedures against a framework of industry best practices.
Structure found PG&E to have been historically in compliance (since the beginning of Smart
Meter deployment), or have recently come into compliance, with many best practices associated
with Smart Meters. However, Structure identified several items of partial or non-compliance
related to industry best practices, particularly in the areas of complaint troubleshooting and
account billing.

To arrive at these answers, Structure divided the assessment into six components:

s Laboratory meter testing

e Field meter testing

e End-to-end systems testing

e Analysis of Smart Meter-related high bill complaints

s Review of best practices associated with Smart Meters

GE
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e Assessment of AMI security framework.

As part of the assessment, Structure independently tested over 750 Smart Meters and 147
electromechanical meters.

The laboratory meter testing included verifying 156 meters for accuracy and factory programming on a
representative sample of new meters shipped from the manufacturer and obtained from multiple
geographically-dispersed PG&E warehouse facilities. A portion of these meters were utilized to perform
environmental stress testing in a controlled temperature chamber at reference, high, and low temperatures.
All of the tested Smart Meters passed the applicable accuracy testing standard established by the industry.

Field meter testing was performed on 611 Smart Meters and 147 electromechanical meters, and included
site verification, meter type and form factor verification, proper installation, and meter program and
accuracy verification across six scenarios. The pass/fail criteria were based upon the CPUC accuracy
standard of +2.0% for electromechanical and Smart Meters. 100% of the 611 tested Smart Meters
successfully passed the CPUC accuracy standard. Of the electromechanical meter field tests, 141 meters
passed and 6 failed the CPUC accuracy standard.

End-to-end system testing included both lab and field analysis on a small sample size to confirm meter to
bill system accuracy. Structure verified the meter usage and event data from the customer premise,
through the AMI and billing systems, to the customer’s receipt of the printed bill. For both of these tests,
Structure did not identify deviations during the testing that indicated a systemic problem in the meter
billing system’s accuracy.

For the high bill complaint analysis, Structure reviewed and analyzed 1,378 electric Smart Meter high bill
complaints and identified factors around customer usage, rates, customer service, and process issues.
Results from 20 high bill complaint customer interviews identified specific service issues around
complaint management by PG&E and the CPUC.

Structure performed a review of PG&E’s documentation of past and current operational and deployment
policies, processes, and procedures against a framework of industry best practices. As summarized above,
Structure found PG&E to have been historically in compliance, or have recently come into compliance,
with many industry best practices associated with Smart Meters, though certain PG&E practices were
evaluated to be partially non-compliant.

The security assessment was performed to provide a confirmation that controls were established and
documented on the Smart Meter system. Structure concluded that PG&E has developed a cyber security
framework that is compliant with industry best practices.

Structure Principal Stacey Wood summarized Structure’s perspective on this project as follows, “While
Structure was able to verify the accuracy of the meters and flow of meter data to downstream billing
systems, Structure did uncover issues that negatively impacted the customer experience, further
complicating an already complex undertaking. Ultimately, the success of advanced metering programs
like PG&E’s — where improved energy efficiency and demand response are major drivers — will depend
on an active dialogue and engagement with customers. We hope that our findings in this effort can be
utilized to help PG&E, the CPUC, and other industry stakeholders develop improved practices around
advanced metering deployments with an increased focus on appropriately engaging customers.”
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The full report is available on the CPUC website on the page, Independent PG&E Smart Meter Testing,
http://www.cpuc.ca.gov/PUC/energy/Demand-+Response/solicit.htm. To provide an objective evaluation,
Structure developed the findings of this study independently from the CPUC and PG&E, utilizing
reasonable efforts to perform the assessment. Structure cannot provide assurances that all issues were
identified or that future issues may not develop following completion of this assessment.

About Structure™

Structure is a global consulting firm focused exclusively on the energy and utility industry, providing
services and technology solutions. Structure focuses in providing a spectrum of services across business
advisory, program management, solution delivery and implementation, and performance improvements
and was recognized as the Advisory Firm of the Year 2010 by Energy Risk Magazine. Structure relies on
deep industry expertise and proven methodologies to deliver projects across Smart Grid/Distribution
Operations/Distribution Automation, SCADA & Energy Management Systems, Energy Trading & Risk
Management, and Competitive Energy Market Solutions. For more information, visit
www.thestructuregroup.com.
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Fax: 832.482.0871

September 2, 2010

Ms. Julie Fitch, Director
Energy Division
California Public Utilities Commission

Dear Ms. Fitch:

We are pleased to present our final report, “PG&E Advanced Metering Assessment”, focused on Smart Meter
accuracy and Customer High Bill Complaints as contracted for by the California Public Utilities Commission on
April1, 2010, and completed on September 2, 2010.

Sincerely,

Stacey Wooed
Principal
The Structure Group

LE

Copyright 2010. Confidential and Proprietary to Structure Consulting Group, LLC.
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Structure Consulting Group Overview

Structure Consulting Group, LLC ("Structure"), is a global consulting firm focused exclusively on the energy
and utility industry, providing services and technology solutions in North America and Europe. Since opening
the doors in 1998, Structure has served over 100 organizations through all stages of business transformation,
from the beginning of wholesale energy markets to the Smart Grid revolution.

Structure focuses in providing a spectrum of services across business advisory, program management,
solution delivery and implementation, and performance improvements and was recognized as the Advisory
Firm of the Year 2010 by Energy Risk Magazine.

Structure assists companies in implementing their Smart Grid initiatives through comprehensive strategy
development, business case creation and refinement, vendor and system selection, program management,
process re-engineering, system implementation, legacy system integration, and testing of components and/or
end-to-end solutions.

The Structure workforce is comprised of diverse utility and energy professionals with extensive experience in
the energy industry, as well as regulatory program development with NERC, FERC, and other compliance
standards.

Structure specializes in key energy industry areas including Smart Grid/Distribution Operations/Distribution
Automation, SCADA & Energy Management Systems, Energy Trading & Risk Management, and Competitive
Energy Market Solutions.

Copyright 2010. Confidential and Proprietary Page 3 of 34 Report is considered Final by
to Structure Consulting Group, LLC. 9/1/10 Structure CGonsuiting Group, LLC.
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Limitations

In connection with preparing this Report, Structure Consulting Group (“Structure”) examined reproductions of
documents provided by Pacific Gas & Electric (‘PG&E”) and the California Public Utilites Commission
(“CPUC”). Structure relied upon the completeness and accuracy of all documents and other information
requested by and provided to Structure, as well as such other records, agreements, test results, and
documents requested from the CPUC and PG&E and deemed necessary or relevant as the basis for our
Report. In such examinations, Structure assumed (i) the genuineness of all documents reviewed by Structure,
(ii) the conformity of the copies received by Structure to the original documents, and (jii) the authenticity of the
original documents. Structure further assumed that each of the parties to the documents and agreements
reviewed by Structure had the full power, authority, and legal right under its governing documents, corporate
legislation, and applicable laws and regulations to execute and perform its obligations under all documents
executed by it. Structure assumed that the documents reviewed by Structure were free from any fraud or
misrepresentation and the truth, as were the accuracy of representations and warranties in our interviews with
PG&E employees and other representatives. This Report was based solely upon the information received by
Structure from the CPUC, PG&E employees, PG&E Customers, PG&E vendors and representatives.
Structure assumed that the information received was accurate and complete information and documentation.

Subject to the foregoing, Structure has conducted an independent assessment of the matters that Structure
believes to be reasonably necessary to produce this Report. Structure was limited in scope and was not
requested nor performed an exhaustive review of all Smart Meter system deployment documentations,
configurations, and meter installations. Structure has used its reasonable efforts and impartial assessment to
ensure the independence and accuracy of the facts contained in this Report.

Copyright 2010. Confidential and Proprietary Page 4 of 34 Report is considered Final by
to Structure Consulting Group, LLC. 9/110 Structure Consulting Group, LLC.
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Executive Summary

A. Introduction

Pursuant to California Public Utilities Commission (“CPUC"} decisions D.06-07-027 and D.09-03-026, Pacific
Gas and Electric (“PG&E”) was given approval for full deployment of an Advanced Meter Infrastructure (AMI)
Project that included upgrading both metering and communications networks as well as the related
computerized systems and software for 5.1 million electric meters and 4.2 million gas meters within the PG&E
territory. PG&E’s AMI Project, subsequently named the SmartMeter™ Program, initiated meter deployment in
2007. During the first half of 2010, PG&E actively deployed Smart Meters at an average rate of 176,000 gas
and electric meters per month. As of June 2010, 3,146,000 electric and 3,101,000 gas Smart Meters had been
installed throughout PG&E’s service territory.

By the fall of 2009, the CPUC had received over 600 Smart Meter consumer complaints about “unexpectedly
high” bills and allegations that the new electric Smart Meters were not accurately recording electric usage,
almost all of which were from PG&E'’s service area. The initial CPUC complaints were supplemented by
complaints provided by Senators Dean Florez (D-Shafter) and Roy Ashburn (R-Bakersfield), identified during
town hall meetings in Bakersfield and Fresno. In response to these complaints, the CPUC committed to
conduct an independent review to determine whether PG&E’s Smart Meter system was correctly measuring
and billing electric usage.

On April 1, 2010, the CPUC contracted with Structure Consulting Group LLC (“Structure”) to provide an
independent report related to testing and validating meter and billing accuracy of PG&E’s residential electric
Smart Meters. The five month evaluation, labeled the PG&E Advanced Metering Assessment Report and
hereafter referred to as “The Assessment”, culminated in the production of this report, issued on September 2,
2010.

The Assessment focused on addressing residential electric Customer concerns that Smart Meters caused
higher energy bills. The Assessment’'s scope and objective was to independently assess whether PG&E's
electric Smart Meter system and related billing system had been measuring and calculating electric usage
accurately, and billing PG&E Customers appropriately for their usage. The Assessment included meter
testing, end-to-end system testing, an evaluation of high bill complaints, and an evaluation of PG&E's Smart
Meter deployment as compared to industry best practices.

Structure segregated The Assessment’s scope into the following areas:

Srture’s PG&E AMI Assessment Scope

Ateariil L

Sy |-Focust i :

Laboratory Meter Conducted to establish whether the meters used by PG&E tested

Testing accurately at a functional level and under normal and extreme
environmental conditions.

Field Meter Testing Involved testing Customer meters at their premises to determine

Registration Accuracy within an established tolerance range. Customers
were selected to provide a representative cross-section of PG&E's
population base, as applicable to the field testing scenarios.

End-to-End System Comprised of a combination of laboratory and field tests, to determine
Testing the effectiveness of PG&E SmartMeter and billing systems’ efficacy to
capture meter data information.

Copyright 2010. Confidential and Proprietary Page 6 of 34 Report is considered Final by
to Structure Consulting Group, LLC. 9/1/10 Structure Consulting Group, LLC.
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Sructure’s PG&E AMI Assessment Scope

- S Focd

High Bill Complain Performed on a subset of the Customers identified as part of the High
Analysis Bill Complaint population to determine trends in high bills associated
with meter type, usage patterns, and billing issues. The Customer base
for this analysis was drawn from complaints received by the CPUC, town
hall meetings organized by state senators, and PG&E. Customer
interviews were conducted from the High Bill Complaint group to evalute
the circumstances related to the complaint, PG&E’s handling of the
complaint, and any associated resolutions.

Best Practices Assessed across the energy industry to provide insight into Smart Meter
Associated with Smart | operations compared to PG&E’s Smart Meter program.
Meters

Security Assessment Performed a review of PG&E’s cyber security framework focused on
PG&E’s Smart Meter system as part of the evaluation. The review was
limited and conducted with a focus on the smart grid system utilizing the
applicable sections of the “AMI System Security Requirements”
developed by the Smart Grid industry’s OpenSG AMI-SEC Task Force.
The security assessment was performed to determine whether controls
were established and documented around industry-standard criteria.
Figure 1: Structure’s PG&E AMI Assessment Scope

Structure performed an impartial and independent evaluation, employing reasonable efforts to complete the
engagement work agreed to by the CPUG within a reasonable timeframe, and with the understanding that
supporting documentation and information was provided by the CPUC and PG&E on a timely basis.

Throughout the duration of the Assessment, Structure did not share the results or findings of the Assessment
with PG&E, with the exception of results for a limited number of field meter tests that showed an out of
tolerance or unable to test condition. This limited disclosure to PG&E was done independently of this report to
allow PG&E the opportunity to promptly investigate the situation and take any mitigation measure at their
discretion to minimize the impact on the Customer. The findings from this study were developed
independently of the CPUC and PG&E with regards to previous or current litigation and or regulatory actions.
While this report may be utilized by the CPUC to determine future requirements related to Smart Meters and
the impact of Smart Meters on Customers, Structure’s obligation associated with this evaluation should be
considered complete upon delivery of this report to the CPUC. Dissemination of the report and its contents will
be at the discretion of the CPUC in accordance with applicable State of California regulations.

This Executive Summary should not be taken stand alone from the entirety of the report, and should be
considered a culmination of information, facts, tests, explanations, and limitations described throughout the
entirety of the report.

Copyright 2010. Confidential and Proprietary Page 7 of 34 Report is considered Final by ég
to Structure Consulting Group, LLC. 9/1/10 Structure Consulting Group, LLC. 4 l
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B. Summary of Key Findings

From April 1, 2010, to August 25, 2010, Structure reviewed relevant documentation related to PG&E's
SmartMeter™ equipment, systems, and processes and compared it to industry standards, independently-
performed customer interviews, and PG&E-provided vendor specifications and internal documentation. This
evaluation principally consisted of an assessment of PG&E’s accuracy and conformity to meter standards,
analytical procedures applied to customer data, business processes, and practices. Due to the number of
systems and process within the PG&E framework, this Assessment reflects Structure’s opinion on only the
scope of work which Structure was requested to perform.

The CPUC tasked Structure with addressing three broad questions related to PG&E’s SmartMeter™ system,
focusing on residential electric Customers. Working independently and with the facilitation of the CPUC,
Structure’s Assessment yielded the following findings related to CPUC’s inquiries involving PG&E’s residential
electric SmartMeters™:

1. Does PG&E’s SmartMeter™ system measure and bill electric usage accurately, both now and since
PG&E’s Smart Meter deployment began?

PRESENT: While Structure cannot ensure that all issues related to the SmartMeter™ program have
been identified or that future issues may not develop at a later date due to process, controls, or
technical modifications instituted after the completion of The Assessment, Structure’s evaluation
provides the reasonable conclusion that PG&E’s SmartMeters™ are accurately recording electric
usage within acceptable CPUC tolerances, and are being accurately utilized in Customer billing.

SINCE DEPLOYMENT: Although Structure was unable to test electromechanical and Smart Meters
since PG&E’s program began, Structure reviewed PG&E’s SmartMeter™ program documentation
issue logs, incident reports, and analysis of historical customer complaints and did_not identify
systemic issues in the measuring and billing of electric usage within PG&E’s SmartMeter™ system for
the deployment period prior to our Assessment beyond those that had already been previously
reported to the CPUC. Identified exceptions related to meter and billing issues appeared to have been
limited and did not appear to have been prevalent in the overall deployed Smart Meter population.

2. What factors contributed to Smart Meter high bill complaints?

High bill Customner complaint analysis took the form of scrutinizing PG&E's internal meter data
processing activities, reviewing historical data provided by PG&E, and performing Customer interviews
related to high bill complaints. Structure’s Assessment identified multiple factors that appeared to
contribute to the escalation of Smart Meter high bill complaints during late 2009 and early 2010,
including:

e Customer Usage:

o Meter deployment schedules coincided with increased energy usage caused by a heat
wave.

o Some Customers experienced load changes that were reflective of changes in personal
circumstances. Examples included room additions, pool additions, and equipment
malfunctions.

o Electromechanical meter degradation that was also identified as part of Structure’s field
meter testing.

¢ Rates:
Copyright 2010. Confidential and Proprietary Page 8 of 34 Report is considered Final by
to Structure Consulting Group, LLC. 9110 Structure Consulting Group, LLC.
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o Rate increases compounded the financial impact of the additional weather-related usage,
resulting in higher bills that occurred as Smart Meters were being installed.

o Incorrectly applied rates that were based upon historical premise assumptions.
Rate-based inquires that increased as Customer bills escalated. Requests for new or
renewed financial assistance through California Alternate Rates for Energy (CARE) were
identified as potential reductions of financial impacts related to higher bills.

e Customer Service:

o PG&E processes did not address the Customer concerns associated with the new
equipment and usage changes.

o Customer skepticism regarding the new advanced meter technology was not effectively
addressed by PG&E on a timely basis.

o Customers interviewed during this assessment did not consider their complaint resolved,
despite indications from PG&E and CPUC that the Customer agreed with the resolution

o PG&E Customer complaint resolution did not provide of interval read information available
with Smart Meters, which may have assisted Customers’ understanding of hourly usage
patterns.

e Process Issues:

o Customers indicated that communications/notifications surrounding physical meter
installation were lacking, or that the Customer had issues with the installation personnel.

o PG&E utilized field meter readers for an average of 131 days after Smart Meters were
installed, resulting in similar meter reading errors as electromechanical meters. The
transition to automate the Smart Meter data for use in billing was not clearly addressed
with Customers.

o PG&E’s system tolerances related to billing quality control were not stringent enough,
resulting in multiple bill cancelations and re-billings, which were confusing to Customers.

3. How does PG&E’s SmartMeter™ Program’s past and current operational and deployment compare
against the framework of industry best practices?

Structure found PG&E to have been historically in compliance, or have recently come into compliance,
with the majority of Best Practices Associated with Smart Meters. Structure identified several jtems of
partial or non-compliance related to industry best practices during The Assessment, which have been
recognized by PG&E through their presentations of information as shortcomings to be addressed:

a. The lack of documentation verifying compliance with the Meter Deployment best practice to
deploy WAN/LAN collectors prior to meter deployment.

i. By not deploying the communication backbone prior to meter deployment, the time to
fransition meter reading from manual fo Advanced Metering Infrastructure (AMI)
system readings is exacerbated, extending fo an average of 131 days over the
implementation period. This allows a continuation of the higher error rate associated
with manual meter reading, and may contribute fo the perception that the Smart
Meters are inaccurate.

b. The inability to verify compliance around:

Copyright 2010. Confidential and Proprietary Page 9 of 34 Report is considered Final by
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i. The Meter Data Managements (MDMS)Interface best practice to correlate AMI meter
events and alarms with Validation, Estimating and Editing (VEE) and Customer
Information System (CIS) audjts and checks for automated exception handling; and

il. The VEE Best Practice of MDMS must provide an on-line method, with workflow,
resolving validation errors rather than reports.

These lapses have created a situation where data required manual editing, causing cancel/re-bills and
delayed processing of Customer data in a relatively small portion of the bills processed. The
cancel/re-bills and delayed processing potentially increased the days within a billing cycle presented in
Customer’s bills, as reflected in a portion of the High Bill complaints, and furthered Customer
perception that Smart Meters may not have been accurate.

Based upon Structure’s review of requested PG&E documentation and Structure’s associated testing,
Structure determined that previously-identified issues brought to CPUC's attention were being appropriately
addressed by PG&E. Structure’s testing did not uncover issues that would challenge that PG&E’s Smart
Meters were accurately measuring and recording electric usage, or that PG&E’s internal systems were
accurately utilizing this data for billing purposes. Structure identified no relevant correlation between installed
Smart Meters, impacts to billing on installed Smart Meters, and residential Customer Smart Meter high bill
complaints. Structure did identify certain events and circumstances, including sub-optimal Customer service
and variable implementations of industry best practices that contributed to the increase in Smart Meter high bill
complaints. The concerns uncovered should be addressed, but did not appear to be related to the ability of
PG&E’s Smart Meter System to measure and bill electric usage correctly.

Overall, Structure found that the AMI technology deployed by PG&E appears to be 1)
consistent with industry standards, based upon the goals of the AMI implementation
and upgrades approved by the CPUC, and 2) accurate from a metering and billing
perspective. Structure identified gaps in Customer services and processes related to
high bill complaints, and determined certain PG&E practices to be partially non-
compliant relative to industry best practices.

The following Figure provides a high-level summary of Structure’s findings for each of the PG&E AMI
Assessment’s areas of focus.
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' Structur

s PG&E AMI Assessment Findings Summary

Laboratory Meter Testlng

All “of the Smart Meters tested in Structure’s independent Iaboratory

passed the accuracy testing. The Smart Meters subjected to
environmental stress testing in a controlled temperature chamber at
reference, high, and low temperatures all fell within the American
National Standards Institute (ANSI) standards.

Field Meter Testing

e Structure's Pass/Fail Criteria was based upon the CPUC
Standard of #2.0% for electromechanical meters and Smart
Meters.

e Of the 613 Smart Meter field tests, 611 meters were successfully
tested and 100% passed Average Registration Accuracy. One
meter was found to have serious errors and be malfunctioning on
arrival, and one was found to have serious event errors upon
installation; these meters were therefore excluded from testing.

» Of the 147 completed electromechanical meter field tests, 141
meters passed and 6 failed Average Registration Accuracy. One
meter was found to be non-functional, registering zero on all
fests, and was therefore excluded from testing.

End-to-End System Testing

By utilizing a representative, small sample size to confirm meter-to-
bill system accuracy, Structure did not identify deviations during
testing that indicated a systemic problem in the meter billing
system’s accuracy.

High Bill Complaint Analysis

After reviewing and analyzing over 1,378 High Bill complaints,
Structure did not identify pervasive issues with meter data or billing
systems. Results from 20 High Bill Complaint Customer interviews
identified service issues around complaint management by PG&E
and the CPUC.

Best Practices Associated
with Smart Meters

Structure found PG&E to have been historically in compliance, or
have recently come into compliance, with the majority of industry
best practices associated with Smart Meters. Structure identified
several items of some concern during the Assessment, which have
been recognized by PG&E, through their presentation of information,
as shortcomings to be addressed.

Security Assessment

Structure concluded that PG&E has developed a cyber security
framework that meets the objectives established in the Smart Grid
industry’'s OpenSG AMI-SEC Task Force “AMI System Security
Requirements” that were reviewed as part of this evaluation.

Figure 2: Structure’s PG&E AMI Assessment Findings Summary
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C. Work Scope

Structure’s evaluation focused primarily on evaluating meter accuracy and advanced metering system
capabilities to accurately determine and bill Customer electric usage for PG&E's residential electric Smart

Meter installations. Structure also evaluated PG&E’s Smart Meter system deployment current and historical

business practices against industry best practices and standards and assessed PG&E's AMI security
framework. The Assessment also included addressing the influx of high bill complaints that were perceived by
Customers as being Smart Meter-related. Historical meter accuracy and associated meter replacement
firmware upgrades were not tested as part of the scope of this engagement, as Structure was not able to
evaluate the meters at the time that those complaints were initiated.

During project planning and initiation, PG&E provided a system overview that included previous meter testing
performed, meter reading and billing transition scheduling, and high bill complaints received. Based upon the
overview provided, Structure consulted with the CPUC to increase the meter accuracy testing and associated
Customer complaint analysis on PG&E's electric Customers as part of The Assessment.  Structure worked
with the CPUC to modify the project scope to better evaluate PG&E’'s AMI systems based upon data
availability, budget constraints, and the available timeframe. Some scope modifications resulted from
additional efforts required to complete the proposed work, as discussed in the Scope of Work section of this
report.

During the course of The Assessment that spanned April to August of 2010, Structure independently tested
over 750 Smart Meters and 147 electromechanical meters. Structure also reviewed the 1,378 electric Smart
Meter Customer accounts from a PG&E provided list of 2,915 Smart Meter electric and gas high bill-based
complaints.  Structure requested that PG&E provide a detailed explanation of 73 accounts where Structure
identified billing data anomalies that could not be attributed to the Customer’s usage profile. Structure also
attempted to contact over 100 of the high-bill complaint Customers, resulting in 20 high-bill complaint phone
interviews. Structure reviewed the accounts of each of the interviews with PG&E’s complaint resolution team
for further analysis.

Throughout the evaluation, less than a 1,000 pages of double sided hard-copy sheets were transmitted in
consideration of California’s green initiatives. Approximately 6GB of zipped compressed data in the form of
1,600 documents was provided by PG&E, which contained approximately 27,000 pages or slides and 2,000
worksheets. Structure electronically pulled 2.4 million sample Customer stratifications from over 5.2 million
Customer meter locations.

During the course of the project, Structure reviewed manufacturer specifications, procedures, and relevant
data associated with meter manufacturers, communication network, and meter data management and billing
systems. Structure also held interviews with PG&E vendors and performed site visits to PG&E and vendor
facilities to observe processes and procedures. Detailed methodology, procedures, test results, and identified
issues can be found in the appropriate sections of this Assessment.

Structure’s work included meetings and interviews with PG&E resources and subject matter experts and
Customers to obtain insight and information relevant to our evaluation. Structure also maintained a call center
associated with the field meter testing that allowed Customers to address questions associated with the
evaluation meter testing. In addition, a meeting was held with the TURN consumer advocacy group at their
request. As part of the assessment, Structure reviewed documents and held over numerous interviews with
PG&E personnel, focused on process and methodology. Additional time was spent with PG&E security
personnel to conduct the security assessment.

The number of meter tests and customer interviews performed was based upon cost/benefit analysis
conducted by Structure in conjunction with the CPUC at various points throughout the project. The sample
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sizes selected were determined to provide a reasonable representation of the PG&E meter and high bill
complaint populations based upon the CPUC-requested scope of work.

The project scope was divided into the following areas:
Laboratory Meter Testing

Field Meter Testing

End-to-End System Testing

High Bill Complaint Analysis

Best Practices Associated with Smart Meters
Security Assessment

From the initial RFP response throughout the project, Structure contracted for the services of Trimark
Associates (“Trimark”). Trimark's credentials included certification as a Meter Service Provider (MSP) in
California by the CPUC. Trimark has provided metering and meter data management services for over nine
years within California and throughout North America. The synergy between the two companies allowed
Structure to utilize Trimark as a dedicated contractor to perform the meter-based field and laboratory testing
defined throughout this report. As the sole contractor to Structure for this Assessment, further reference to
Trimark work within this report may be included under the Structure reference.

The following sections provide scope overviews associated with each of the key project areas.

C.1 Laboratory Meter Testing

Laboratory meter testing was performed in a qualified, non-PG&E laboratory located within the PG&E territory
and overseen by Structure resources. Structure verified meter accuracy and factory programming laboratory
tests on a representative meter sample set obtained from PG&E’s warehouse facilities. Structure allocated a
portion of the sample set meters for end-to-end and environmental testing, and the remainder for installation at
residential Customer premises.

Structure utilized a subset of the PG&E warehouse randomly selected meters to perform environmental testing
in the laboratory, where the meters were subjected to temperature-based stress tests. An additional set of
meters were used for end-to-end system testing to monitor meter activity from installation through billing. The
tests are highlighted in the following Figure, Summary of Structure’s Test Scenarios, Scenarios 1 and 2.

ture’s Test Scenarios

Laborétdry Scenario 1 | Environmental and End-to-End Smart Meter Laboratory Test
Laboratory | Scenario 2 | Warehouse Stock Smart Meter Accuracy Laboratory Test

Field Scenario 3 | Electromechanical Meter Test & Smart Meter Field Replacement
Field Scenario 4 | Non-High Bill Complaint Smart Meter Field Test

Field Scenario 5 | High Bill Complaint Smart Meter Field Test

Field Scenario 6 | High Bill Complaint Shadow Meter Field Test

Field Scenario 7 | Non-High Bill Complaint Electromechanical Meter Field Test

Field Scenario 8 | High Bill Complaint PG&E Installed Shadow Meter Test Verification

Figure 3: Summary of Structure's Test Scenarios
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The laboratory and field test scenarios were developed as a representative set of tests normally used by utility
companies to determine compliance to Public Utility Commission accuracy standards based on ANSI Standard
C12.20.

C.2 Field Meter Testing

The Assessment’s field meter testing utilized the Standards for Meter Instalfation, Maintenance, Testing and
Calibration as set forth in the Direct Access Standards for Metering and Meter Data (DASMMD) and American
National Standards Institute (ANSI) standards to verify the accuracy associated with PG&E’'s Smart Meters.
Structure also performed field testing on a sample of electromechanical meters installed at electric residential
Customer locations in order to confirm meter accuracy. The guidelines for testing were based on DASMMD
standards that were established in 1998, which provided for electromechanical meters and did not include
updates applicable fo Smart Meter systems. Meter accuracy was monitored based upon the DASMMD
requirements. Based upon discussion with CPUC, the DASMMD standards were the established regulatory
guidelines to be followed. The PG&E and manufacturer comparisons were utilized for reference purposes
only.

Field meter testing was conducted using six scenarios that were identified by Structure to test both the
electromechanical and Smart Meters in the field and evaluate both the accuracy of Customers’
electromechanical and Smart Meters and the associated procedures. The conducted tests are summarized in
Figure 3, Scenario 3 through Scenario 8. Customers whose meters were selected for testing were contacted
by mail and/or by a Structure representative to describe the process and test coordination.

Each of the field testing scenarios was conducted by Structure and accompanied by PG&E's meter
technicians, and followed industry-standard established procedures as described in this report and associated
documentation.  All meter testing was performed by Structure technicians for Scenarios 3-7; in Scenario 8,
Structure observed PG&E's field processes for shadow meter tests. The field meter testing included:

Site verification

Meter type and form factor verification
Proper installation

Meter program and accuracy verification

Field-based testing focused on residential meters; thus, testing of commercial meters was excluded from the
scope and the test scenarios.

C.3 End-to-End System Testing
End-to-End System Testing included both laboratory and field testing.

End-to-End laboratory testing was performed on five PG&E Smart meters, with five Elster™ digital meters
used as “shadow” meters. Each of these meter pairs were subjected to a different amount of load, reflecting
measurement at various rate tiers over the test period. In addition, the end-to-end “shadow” meters were also
subjected to common exceptions to normal conditions, including power outages, voltage swells, voltage sags,
and loss of Radio Frequency reception. Inclusion of common exceptions facilitated testing PG&E's capability
to perform validation, editing, and estimation (VEE) processes in compliance with CPUC rules, and without
introducing errors into Customer bills.

Copyright 2010. Confidential and Proprietary Page 14 of 34 Report is considered Final by
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“Proxy” Customer accounts were created within PG&E’s billing system for each of the end-to-end meters,
giving Structure the ability to determine PG&E's application of billing determinants and rate assignments, as
well as the accuracy and the timeliness of physical bill issuance to residential electric Customers. The end-to-
end test process was designed for completion over the course of one PG&E billing cycle.

End-to-End field testing utilized the field testing shadow meter installations for selected High Bill Complaint
Customers as part of field meter testing Scenario 6. The field testing shadow meter setup used the existing
installed PG&E Smart Meter and an Elster digital shadow meter installed side-by-side to measure the
Customer's usage simultaneously through both meters. Structure also utilized these same installations to
verify the flow of meter usage and event data from the Customer premise, through the AMI and Billing
systems, to the Customer’s receipt of the printed bill.

A PG&E-provided representation of PG&E’s metering and billing system connectivity is found in the Figure
below. The information tested in end-to-end system testing was processed through these systems.

PRSE Juyz, 208

Smartivieter™

Reading walidation

Head End  LoadHistory Complex
s Billing

Figure 4: PG&E-Provided Representation of PG&E's Metering/Billing Systems Connectivity

C.4 High Bill Complaint Analysis

To perform the High Bill Complaint Analysis, Structure examined the entire population of 1,378 Smart Meter
electric high bill complaints consisting of those officially filed with the CPUC, those provided by the office of
Senate Majority Leader Dean Florez (D-Shafter), and Smart Meter High Bill Complaints specifically identified
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and provided by PG&E for the period September 17, 2007 to April 30, 2010. Structure further refined the High
Bill complaint list to focus on determining the underlying nature of the complaint by utilizing account information
and reviewing detailed historical usage for 1,066 of the Customer complaint accounts with available historical
usage data specifically related to residential electric Smart Meters. The detailed analysis of 1,066 accounts
was done by evaluating the High Bill Complaint Customers’ usage patterns and account specific information
prior to and after Smart Meter installation to identify impacts of weather, extended bill cycles, cancel/re-bills,
estimated meter reads, and usage spikes on Customer complaints.

A targeted selection of 73 Customer complaints was chosen based on account activity that suggested the
potential for identifying underlying system or process issues, and was further analyzed to identify contributing ]
factors for the complainis. The analysis on the 73 complaints included a detailed review of complaint ;
resolution documentation, usage analysis, complaint history, account history, and Customer Service and

Customer interaction notes. Structure utilized the 73 complaints reviewed and an additional 27 complaints with

similar profiles to contact Customers for potential interviews. Of the 100 potential Customer interview

participants, 20 agreed to participate in one-on-one interviews focused on documenting Customer rationale

when initiating the complaint process, the Customer’s experiences, premise conditions, energy usage, and the

Customer’s insight into the subsequent PG&E resolution process. Structure followed the 20 Customer

interviews with an examination of each of their accounts with the PG&E Escalated Complaints team, to better

understand the PG&E processes followed and the PG&E outcome of the Customer complaint.

Structure also specifically reviewed Customer usage and resolution status associated with 231 of 300
Bakersfield and Fresno electric Smart Meter town hall complaints, including the underlying analysis performed ‘
by PG&E and the associated resolution process for these accounts.

C.5 Best Practices Associated with Smart Meters

To evaluate Best Practices, Structure reviewed PG&E’s documentation of past and current operational and
deployment policies, processes, and procedures against a framework of industry best practices. The
framework was developed by Structure subject matter experts with combined electric and gas field, operations,
and billing experience of over 75 years, and presented to three independent Smart Meter industry experts for
review and input. Structure compiled the contributions of these experts, applied it to the framework, and
compared PG&E’s policies, processes, and procedures against the established framework.

The Best Practices work included review of eight key areas associated with Smart Meters:

¢ Meter manufacturing quality control

« Meter installation standards

* Meter equipment safety

e Meter deployment

e Meter Data Management interfaces

¢ Validating, Estimating and Editing for monthly and interval data
e Account billing

e High bill complaint troubleshooting

The Best Practice analysis also identified business process improvements initiated by PG&E since January
2010 to enhance meter accuracy and increase customer satisfaction. Inclusion of the improvements was
intended to document PG&E's efforts to align with industry Best Practices associated with Smart Meters.
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Best Practices included in this report are reflective of the current industry environment for the areas addressed,
as provided by Structure and industry experts retained by Structure. The views and opinions expressed in The
Assessment may not reflect the views or opinions of all industry experts, and may change as Smart Meter
systems continue to mature.

C.6 Security Assessment

Structure performed a review of PG&E's cyber security framework focused on the smart grid system as part of
The Assessment. The review was limited based on priority, time, and budget, and was conducted with a focus
on the smart grid system, utilizing the applicable sections of the “AMI System Security Requirements”
developed by the Smart Grid industry's OpenSG AMI-SEC Task Force. The security assessment was
performed to provide a confirmation that controls were established and documented around:

e Corporate Cyber Security Approach
e Confidentiality and Privacy

e Data and System Integrity

e System Availability

e |dentification and Authentication of Users
e Authorization of Users

¢ Accounting and Non-Repudiation

* Anomaly Detection Services

e Boundary Services and Intetfaces

» Cryptographic Services

* Resource Management Services

¢ Development Rigor

e Organization Rigor

» Handling and Operating Rigor

e Accountability

Per The Assessment’s scope, Structure utilized several methods to perform the review, including interviews
and documentation reviews of PG&E policies and procedures, referred to as a “paper” review of PG&E's
security framework. The review included interviews with key PG&E personnel tasked with managing security,
inspection of relevant PG&E documents, and review of third-party audit reports where applicable and available.
The information obtained through these methods was then compared against the applicable sections of the
“AMI System Security Requirements” standards developed by the Smart Grid industry’s OpenSG AMI-SEC
Task Force. A comparison to cyber security “best practices” was also performed.

An in-depth qualitative assessment of PG&E’s framework implementation was beyond the scope of this
Assessment. An evaluation of this nature would have taken several months 1o evaluate each major sub-
system within the Smart Grid system, as well as additional time to evaluate the implementation within PG&E’s
security framework. An in-depth review would involve reviewing firewall rules, system configurations, user
permissions, training, background checks, etc.

Copyright 2010. Confidential and Proprietary Page 17 of 34 Report is considered Final by
fo Structure Consulting Group, LLC. 9/110 Structure Consulting Group, LLC.

(E
S|



A.07-12-009 COM/MP1/jt2
PG&E Advanced Metering Assessment Report

F//X StI’UCtureT Commissioned by the

California Public Utilities Commission

D. Detailed Summary of Observations and Findings

The following summary of Structure’s findings reflects the results of The Assessment’s testing and analysis.
Structure found the summarized results to be representative of the overall PG&E AMI program; however, due
to the accelerated nature of the engagement, Structure’s Assessment was limited its ability to express an
opinion on all of the AMI processes and procedures used at PG&E. Accordingly, the results should be taken in
the context of the data reviewed.

D.1 Laboratory Meter Testing
D.1.1 Laboratory Meter Testing Findings Summary

Structure utilized a laboratory testing facility that was independent from PG&E to conduct tests for meter
accuracy, environmental stresses, and end-to-end system functionality. Structure selected 174 Smart Meters
from PG&E's warehouses using a randomized selection process based on representative vendor and meter
type criteria, and then tested the meters for accuracy in the independent laboratory. All of the tested Smart
Meters passed the accuracy testing. Structure then utilized a portion of the selected Smart Meters for
environmental stress testing, and found all of the meters to fall within the American National Standards
Institute (ANS!) standards when tested in a controlled temperature chamber at reference, high, and low
temperatures.

D.1.2 Laboratory Meter Testing Findings Details

Structure set aside 18 of the 174 meters selected from the warehouses as “spares”, and conducted laboratory-
based accuracy tests on the remaining 156 stock PG&E Smart Meters selected from the five randomly
selected PG&E warehouses. The sample set consisted of a range of meter types and meter manufacturers
representing a representative sample of meters available in the PG&E in-stock inventory, which were procured
using a random meter selection methodology.

The Results of the Laboratory Accuracy Tests were:
e 100% of the 156 PG&E stock Smart Meters tested were within an accuracy range of 99.81% to
100.15%, with an average accuracy of 100.01% and a standard deviation of 0.0408%.
¢ The meters passed the £0.2% acceptable accuracy standard established by the meter manufacturer,
which also satisfied the CPUC accuracy requirement of +2.0%.

Following an initial test to verify the accuracy of the meters at full load, light load, and with a 50% power factor
in accordance with ANSI standards, a subset of these meters were used in Structure’s laboratory and field test
scenarios.

Environmental testing consisted of subjecting six of the PG&E Smart Meters to extreme hot and cold
conditions in a controlled environmental chamber designed to accurately replicate these conditions in
accordance with ANSI C12.20 specifications. The meters were placed into the environmental chamber for 24
hours and allowed to reach “equilibrium”. The temperature was then adjusted, and the test performed.

The summary findings from the Environmental Laboratory Meter Tests were:

e When subjected to +50 degrees Celsius (+122 degrees Fahrenheit) for 24 hours, all of the meters
tested within the +2% CPUC standard; however, one out of the six meters did not conform to the ANSI
C12.20 maximum deviation of £0.5% from reference test temperature standard used by the meter
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manufacturer. The non-conforming meter exceeded the allowed 0.5% deviation by 0.07% during the
full load test. The non-conforming meter’s deviation was slightly out of tolerance on the Full Load and
Light Load test, but the meter passed the CPUC standard for accuracy when adjusted for Average
Meter Registration Accuracy (Full Load Test + Light Load Test)/2.

* When subjected to -20 degrees Celsius (-4 degrees Fahrenheit) for 24 hours, all of the meters tested
within the PG&E and CPUC criteria of £0.5% and +2%, respectively. All of the meters passed the
ANSI C12.20 maximum deviation of £0.5% from the reference test temperature standard used by the
meter manufacturer.

D.2 Field Meter Testing
D.2.1 Field Meter Testing Findings Summary

Structure conducted field tests on 797 meters using defined procedures and protocols for each of the following
six scenarios:

¢ Scenario 3: Electromechanical Meter Test and Smart Meter Field Replacement
e Scenario 4: Non-High Bill Complaint Smart Meter Field Test

e Scenario 5: High Bill Complaint Smart Meter Field Test

e Scenario 6: High Bill Complaint Shadow Meter Field Test

e Scenario 7: Non-High Bill Complaint Electromechanical Meter Field Test

e Scenario 8: High Bill Complaint PG&E-Installed Shadow Meter Test Verification

Structure’s field tests measured accuracy of the meters at full load, light load, and with an applied power factor.
The resulis were tracked to acceptance levels for the CPUC (#2% for both Smart Meters and
electromechanical meters), PG&E (+0.5% for Smart Meters, 2% for electromechanical meters), and the
manufacturer (£0.2% for Smart Meters, 2% for electromechanical meters). Structure’s Pass/Fail criterion
used in this report was based upon the CPUC standard of +2.0% for electromechanical meters and Smart
Meters.

Structure attempted 897 field meter tests and completed 797 field meter tests, including both Smart Meters
and electromechanical meters. Structure was unable to complete the remaining 100 meters due to normal
reasons, such as meter banks on apartment buildings preventing the installation of the dual socket required for
testing and meters [ocations that required extension ladders for access. Overall, a statistically valid,
randomized sample of Smart Meters representing the entire installed base of Smart Meters in the P&GE
territory was found to pass accuracy reading. Using the CPUC pass/fail criterion of +2.0%, 611 of the 613
Smart Meter field tests were completed, with 100% passing CPUC registration accuracy readings. Two Smart
Meters were found to have serious errors and be malfunctioning. One meter was found to have serious errors
and be malfunctioning on arrival, and one was found to have serious event errors upon installation; these
meters were therefore excluded from testing. The Average Registration Accuracy of the 611 meters tested
was 100.067%, with a Standard Deviation of 0.271%. Of the 147 completed electromechanical meter field
tests, 141 meters, or 95.92%, passed and 6, or 4.08%, failed accuracy readings.

Structure identified one meter that was registering a zero read during the field meter testing. After further
examination of PG&E’s issue logs, the error was identified as a “data storage” issue. These data storage
issues had been identified by PG&E in 12,735 meters as of May 2010, potentially resulting in a subset of
Customers receiving zero usage or lower estimated bills. Data storage issues are one type of exception
disclosed by PG&E, and may include:

* Negative intervals
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¢ large intervals

e Zerotable

* Negative register readings
¢ Table resets

Structure noted that these data storage issues were identified in early October 2009, with replacements
starting in May 2010. These errors were disclosed to the public and to the CPUC in May 2010. PG&E
subsequently initiated processes to address these issues in a timely and effective manner. As of July 2010,
the outstanding data storage issues had been reduced to 1,526 meters.

The following Figure illustrates the number of meters that passed and failed the accuracy test for all of the
Structure Field Meter Testing Scenarios, delineated by electromechanical meter tests in blue, and Smart Meter
tests in yellow. The field testing scenarios were referred to as “High Bill Complaint” and “Non-High Bill
Gomplaint” populations. The High Bill Complaint population was derived from complaints received directly by
the CPUC or PG&E and those received at the town hall meetings organized by state senators. Non-High Bill
Complaint refers to Customers who had not filed a high bill complaint through one of these channels.

ield Meter Accuracy Tests by Scenario
Tota P

3: Replace Electromechanical Meter with Smart Meter

— Smart Meter Test 44 44 0
4: Smart Meters (Non-Complaint) 531 531 0
5: Smart Meters (High Bill Complaint) 36 36 0
6: Shadow Meters (High Bill Complaint, Structure) 19 N/A-S N/A-S

PG&E) 18 N/A-S N/A-S
Total of all Field-Tested Meters 752
Total - Smart Meters 611
Total - Electromechanical Meters 141
Percentage of Total Smart Meters Tested 100.00%  0.00%

Percentage of Total Electromechanical Meiers Tested 95.92% 4.08%
Figure 5: Structure’s Field Meter Testing Pass/Fail Accuracy Results by Field Test Scenario

N/A-S: Not Applicable-Shadow Meter

Of the 613 completed Smart Meter field tests, 611 meters were successfully tested and 100% passed Average
Registration Accuracy. One meter was found to have serious errors and be malfunctioning on arrival, and one
was found to have serious event errors upon installation; these meters were therefore excluded from testing.
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D.2.2 Field Meter Testing Findings Details

A description of Structure’s field testing scenarios and summary of the scenario-based testing results are
presented in the following Figure. The field testing scenarios were referred to as “High Bill Complaint” and
“Non-High Bill Complaint” populations. The High Bill Complaint population was derived from complaints
received directly by the CPUC or PG&E and those received at the town hall meetings organized by state
senators. Non-High Bill Complaint refers to Customers who had not filed a high bill complaint through one of
these channels. Average registration accuracy is calculated using the equation (Light Load Test + Full Load
Test)/2 and refers to the average accuracy of a “register,” which maintains a measure of the total power
consumption that passed through the meter over time.

Each of the following scenarios was performed independently of each other, and involved a unique Customer
premise.
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" Scenario | Description.

Synopsii

Structure Fied Testin Senarios and Results

ults::

Electromechanical Metef Tést
& Smart Meter Field
Replacement

Scenario 3

Structure used a representative

sample of 50 Customers that
were scheduled to have their
electromechanical meter replaced
by PG&E. The electromechanical
meters were removed and
accuracy tested in the field at full
load, light load, and 50% power
factor. A laboratory-tested Smart
Meter was then accuracy-tested
in the field before being installed
in the Customer’s premise. The
results of each of these tests were
recorded by the Structure
contractor. 47 successful
electromechanical meter tests
and 44 successful Smart Meter
tests were conducted for this
Scenario. The difference in
number of electromechanical
tests and Smart Meter tests was
due to 6 electromechanical
meters that failled. These meters
subsequently did not receive a
Smart Meter installation at the
time of the test; therefore,
Structure did not conduct a Smart
Meter test at that premise.

- Average Registration Accuracy of 100.27%

One Smart Meter was found to have a

serious event error and be malfunctioning
upon installation, and was therefore excluded
from testing.

100% of the 44 tested Smart Meters used for
this scenario passed CPUC’s accuracy
testing acceptance standard of +2.0% in the
field test.

Field test results of 44 of the previously
laboratory-tested Smart Meters indicated an

during the field tests with a standard deviation
of 0.112%.

One electromechanical meter was not

found to be functional, registering zero on

all tests; and was therefore excluded from
testing.

41 of 47 tested electromechanical meters
passed the CPUC’s accuracy testing
standard of +2.0% in the field test.

Six of the 47 tested electromechanical meters
failed the CPUC Accuracy Standard of
+2.0%, with one failing the Full Load and
Power Factor tests, one failing the Light Load
test, one failing the Power Factor test, and
three meters failing the Light Load and Power
Factor standard tests.

Two of the six electromechanical meter
failures failed the Average Registration
Accuracy standard. All field-tested
electromechanical meters that were replaced
with Smart Meters were returned to PG&E
with an indication of whether or not they
passed the field test.

The 47 tested electromechanical meters had
an Average Registration Accuracy of
99.556%, with a Standard Deviation of
1.343% for the successful tests.
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. Scenario

Struct ield eti Se

Syr

e One Smart Meterr(o'f the 532)

was found to

Meter Field Test

Scenario 4 | Non-High Bill Complaint A representative sample of 532
Smart Meter Field Test Smart Meters was chosen from have a serious event error and was
the population of PG&E malfunctioning, and was thus excluded from
(hDustomgrs where a Smart Meter testing. The communication module on this
ad previously been installed by ; , :

PG&E and the Customers were device was functional and had been reporting
not in the High Bill Complaint list. zero usage for almost six months.
These meters were removed from 100% of the 531 tested meters tested within
the Customer’s meter socket and the CPUC accuracy standard of
placed in a calibrated field test set +2.0%.Average Registration Accuracy ranged
on-site at the Customer’s from 98.345 % to 100.78% with an average of
premise, where the meters were o -
then accuracy-tested at full load, 100.075% and a standard deviation of
light load and a 50% power factor. 0.275%.
In addition, the existing internal
meter program was verified {o
confirm proper functionality.

Scenario 5 | High Bill Complaint Smart Structure selected 50 Smart All 36 Smart Meters tested passed the CPUG

Meter Field Test Meter installations from the High acceptance standard of +2.0%. :
' Bill Complaint population to verify The Average Registration Accuracy for the

that the meter was properly Scenario 5 meters was 100.004%, with a
installed and to field test the - : @
registration accuracy of the Standard Deviation of 0.351%.
installed Smart Meter. 36 Smart
Meter tests were conducted for
this Scenario. At each location,
the Smart Meter was removed
and installed in a calibrated field
test set, where the meter was
accuracy tested at full load, light
load and a 50% power factor. In
addition, the existing internal
meter program was verified as
functioning properly.

Scenario 6 | High Bill Complaint Shadow Structure selected 20 locations The results of the 19 shadow meter tests

from the High Bill Complaint
population to install a Field
Shadow Meter setup, and
completed tests at 19 locations.
The Field Shadow meter setup
consisted of the existing installed
PG&E Smart Meter and an Elster
digital Shadow meter installed
side-by-side to measure the
Customer’s usage simulianeously
through both meters.  These
meters were used to establish the
accuracy of the Customer meters
already installed by performing a
weekly accuracy check and
comparing the readings from the
two meters. In addition to verifying
Smart Meter accuracy, these
installations were also used to
verify the end-to-end accuracy
thru the PG&E AMI system to the
customer biil.

showed that the shadow meter reads were in
concert with the Smart Meter reads.

The bills from both the lab-tested shadow
meters and the field-tested shadow meters
matched the expected results from manual
bill calculations.

Structure encountered four unauthorized
PG&E meter swaps/meter tests during the
execution of this scenario, as noted in the
“Unauthorized PG&E Meter Swaps” section
of this report, and in Appendix F:
Unauthorized Scenario 6 Meter Swaps
Exhibitions. These meters were
subsequently not tested by Structure in the
field, but were retrieved from PG&E and
evaluated in the laboratory with no noted
issues. Structure selected additional
accounts to test in lieu of the meters excluded
from test sample due to the unauthorized
meter swap.
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‘Scenario” |

Non-High Bill Complaint

Scenario 7's test included 160 installed

Scenario 7 Structure used a representative
Electromechanical Meter sample of 100 installed PG&E PG&E electromechanical meters, with no
Field Test electromechanical meters to verify failures on the CPUC Standard of + 2.0%.
the accuracy of these meters in The 100 meters had an A Met
the field. The meters were e 100 meters had an Average WMeter
removed from the customer Registration Accuracy of 99.798% with a
installation and placed in a Standard Deviation of 0.528%.
calibrated field test set to verify The minimum Registration across all tests
their accuracy at full load, light (Full Load, Power Factor, and Light Load)
load, and at a 50% power factor. was 98.1%, and the maximum registration
across all tests was 101.95%.
Scenario 8 | High Bill Complaint PG&E Structure accompanied PG&E Of the 27 meters selected for Scenario 8, 18

Installed Shadow Meter Test
Verification

Meter personnel during the
installation of 18 shadow meter
tests performed by PG&E. These

were successfully completed with no
identified deviations, and nine were unable to
installations consisted of the be completed Fjue to ;?remise restrictions and
installation of a side-by-side meter installation routing schedules.
electromechanical meter and * In all test cases, PG&E complied with

Smart Meter at the site of internally documented practices and
Structure-selected High Bill procedures for the shadow test verification.
Complaint Customer’s premises.
Structure reviewed PG&E’s
installation practices to determine
if they were in line with
documented installation, testing
and meter reading procedures
and to determine if PG&E
followed their documented
practices and procedures.

Figure 6: Structure’s Field Meter Testing Summary of Results

D.3 End-to-End System Testing

D.3.1 End-to-End System Testing Findings Summary

End-to-end system testing was used to verify the accuracy of the PG&E Smart Meters, data communications
and associated systems, estimation routines, and the customer billing system, including bill printing. A
laboratory end-to-end test scenario was used to simulate system exception handling in a controlled
environment, including the addition of a meter access point that served as the collection point for the meter
information that was sent back to PG&E.

End-to-End laboratory testing was performed on five PG&E Smart Meters, with five Elster digital meters used
as parallel, side-by-side measurement, referred to in this Assessment as “shadow” meters. These end-to-end
laboratory tests involved creating a proxy Customer account, installing a Smart Meter for this account and an
electronic meter side-by-side to shadow the account’s usage, and conducting tests from the time of installation
through to receiving a bill. Structure established shadow meter test boards and conditions in the independent
laboratory for use in the end-to-end system testing, to determine whether the Smart Meters were accurately
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measuring energy consumption as compared to an independent electronic Meter. A field end-to-end test
scenario, Scenario 6, was used to test the actual performance at Customer-installed facilities.

Structure did not identify issues during the testing of the meter billing system accuracy. Structure encountered
an issue with PG&E's set-up of the proxy accounts, wherein Structure specified a specific billing address and
PG&E sent all of the proxy account bills to the wrong address. PG&E indicated that this occurred because
they did not follow their standard practices.

D.3.2 End-to-End System Testing Findings Details

Twenty-six Elster digital meters procured from the Elster meter manufacturer were laboratory-tested for
accuracy and utilized as an auxiliary/additional meter to record energy consumption on the secondary meters,
hereby referred to as a “shadow” meters in both the laboratory end-to-end testing and the field end-to-end
testing scenarios.

End-to-end laboratory testing was performed on five PG&E Smart Meters, with five Elster digital meters used
as shadow meters. Each of these meter pairs was subjected to a different amount of load, reflecting
measurement at various rate tiers over the test period. In addition, the meters were also subjected to common
exceptions to normal conditions often found in the field, including power outages, voltage swells, voltage sags,
and loss of Radio Frequency reception. Inclusion of the common exceptions facilitated testing PG&E’s
capability to perform validation, editing, and estimation (VEE) processes in compliance with CPUC rules, and
without introducing errors info Customer bills. The referenced VEE standard was California Interval Data VEE
Rules Revision 2.0.

“Proxy” Structure Customer accounts were created within PG&E’s billing system for each of the laboratory-
based end-to-end meters, giving Structure the ability to determine PG&E’s application of billing determinants
and rate assignments accuracy and the timeliness of physical bill issuance to residential electric Customers.
The end-to-end test process was designed for completion over the course of one PG&E billing cycle.

Structure encountered an issue with PG&E’s set-up of the proxy accounts, wherein Structure specified a
specific billing address to be used instead of the premise address and PG&E sent all of the proxy account bills
to the wrong address. Structure specifically requested use of the billing address instead of the premise
address in order to accommodate a specific route and satisfy the specified bill cycle. The proxy bills were sent
to the “premise address” that was created for the proxy accounts, which was a fictitious address created by
PG&E for internal use for a premise that does not exist. Structure contacted PG&E when the bills were not
received, and subsequently received the bills. PG&E indicated that the bills were sent to the incorrect address
because they did not fallow their standard practices for account setup. PG&E failed to note on the account that
bills were to be sent to the billing address, instead of the premise address, and told Structure that the billing
system defaulted to the premise address for bill delivery.

End-to-end field testing utilized four Scenario 6 field test shadow meter installations on selected High Bili
Complaint Customers. The field test shadow meter setup used the existing installed PG&E Smart Meter and
an Elster electronic shadow meter installed side-by-side to measure the Customer's usage simultaneously
through both meters. The meter comparison results are discussed in the Field Meter Testing section.
Structure also utilized these installations to verify the flow of meter usage and event data from the Customer
premise, through the PG&E AMI and Billing systems, to the Customer’s receipt of the printed bill.

Structure experienced initial laboratory testing setup challenges that were resolved within the first days of
testing. The challenges identified during setup did not impact the overall scope or development of testing
conclusions. The results of the end-to-end tests included:
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* End-to-End laboratory system testing verified that the representative sample of five Smart Meters
being billed through the PG&E systems had average accuracies compared to the reference Elster
meters of 0.06% with a standard deviation of 0.001%. Meter Data Management System (MDMS)
validation routines were verified to be working accurately under the tested conditions, and billing
maiched the expected results.

¢ Meter readings were verified as accurate between the Advanced Metering Infrastructure (AMI)
head-end, the Meter Data Management System (MDMS), and the Customer Care and Billing
(CC&B) systems.

e Application of billing determinants were verified as accurate, including the assignment of baseline
allocations, transition of billing through seasons, and transition of billing through new tariffs.

D.4 High Bill Complaint Analysis
D.4.1 High Bill Complaint Analysis Findings Summary

Structure obtained the complaint register associated with the electric Smart Meter High Bill Complaints from
both PG&E and the CPUC since the implementation of Smart Meters through June 10, 2010, for inclusion in
our analysis which included usage history for 1,378 records. A detailed analysis was performed on 1,066 of
these records. The records were analyzed for usage sensitivity to weather, unusual spikes, meter problems,
manual or system based issues, meter reading issues, rate impacts, and service issues. Structure further
analyzed a targeted sample of 73 complaints that were identified as having multiple issues and would likely
provide the greatest insight into potential PG&E system or process issues. Structure contacted 100 High Bill
Complaint including the 73 researched complaints, and conducted interviews with 20 Customers that had filed
complaints during the period and exhibited excessively high bill periods, cancel/re-bills, or complaint resolution
codes that reflected a potential problem. The 73 complaint accounts were also included in the field meter
tests.

As a result of the high bill complaint analysis, Structure did not identify problems with the Smart Meter data
utilized for billing. Structure identified the following factors that contributed to high bill complaints during late
2009 and early 2010:

e Customer Usage:

o Meter deployment schedules coincided with increased energy usage caused by a heat
wave.

o Some Customers experienced load changes that were reflective of changes in personal
circumstances.  Examples included room additions, pool additions, and equipment
malfunctions.

o Electromechanical meter degradation that was also identified as part of Structure’s field
meter testing.

o Rate increases compounded the financial impact of the additional weather-related usage,
resulting in higher bills that occurred as Smart Meters were being installed.

o Incorrectly applied rates that were based upon historical premise assumptions.

O Rate-based inquires that increased as Customer bills escalated. Requests for new or
renewed financial assistance through California Alternate Rates for Energy (CARE) were
identified as potential reductions of financial impacts related to higher bills.

e  Customer Service:
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o PG&E processes did not address the Customer concerns associated with the new
equipment and usage changes.

o Customer skepticism regarding the new advanced meter technology was not effectively
addressed by PG&E on a timely basis.

o Customers interviewed during this assessment did not consider their complaint resolved,
despite indications from PG&E and CPUC that the Customer agreed with the resolution

o PG&E Customer complaint resolution did not provide of interval read information available
with Smart Meters, which may have assisted Customers’ understanding of hourly usage
patterns.

s  Process Issues:

o Customers indicated that communications/notifications surrounding physical meter
installation were lacking, or that the Customer had issues with the installation personnel.

o PG&E utilized field meter readers for an average of 131 days after Smart Meters were
installed, resulting in similar meter reading errors as electromechanical meters. The
transition to automate the Smart Meter data for use in billing was not clearly addressed
with Customers.

o PG&E’s system tolerances related to billing quality control were not stringent enough,
resulting in multiple bill cancelations and re-billings, which were confusing to Customers.

Additionally, Structure determined that the PG&E complaint resolution process was inefficient and ineffective in
providing Customers with resolution details and education related to Smart Meters. Recent process changes
adopted by PG&E created Customer Relations resources that were focused on Smart Meters, along with a
group focused on resolving escalated complaints. Structure performed a complaint walkthrough with both the
PG&E groups and was satisfied that additional focus was being placed on resolving Customer complaints.

D.4.2 High Bill Complaint Analysis Findings Details
D.4.2.1 Customer Complaint Process

The Customer complaint process followed multiple paths, including contacting the CPUC Consumer Affairs
Branch (CAB) to file a complaint and filing directly with PG&E’s Customer Relations Department. In some
cases, Customers registered complaints with both the CPUC and PG&E. Typically, Customers had filed more
than one complaint with PG&E. Included in the CPUC complaint list were complaints received during town
halls hosted by Senators Dean Florez (D-Shafter) in October 2009. The complaint process is illustrated in the
Findings section of this document.

All complaints filed with the CPUC were provided to PG&E for resolution and expected to either be resolved in
10 days or to provide a required $30 credit to the Customer. CPUC was responsible for communicating results
back to the Gustomer. Complaints filed with PG&E were handled through the Customer Relations call center
and logged into the Customer’s account profile.

The following Figure illustrates the number of Smart Meter high bill complaints received by PG&E on a monthly
basis.
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Figure 7: PG&E-Provided Smart Meter Electric Customer Account Complaints

Structure noted a disproportionate number of complaints filed with the CPUC than with PG&E, as indicated in
the Figure below.

‘Smart Meter Electric Customer Account Complaints

Town Hall Meetings

| - PG&E Customer Relations

CPUC Consumer Af,fai‘rs Branch

.0 200 400

CPUC Consumer. |- PG&E Customer

AffairsBranch | Relations | 1oWn Hall Meetings
Customer Complaint| 906 ' - 267 205

~“Figure 8: Structure-dentified Smart Meter Electric Customer Complaints

Structure was told by PG&E that a complaint was not marked as a Smart Meter complaint if the Customer did
not mention that they had a Smart Meter. This approach may result in complaints not being accurately coded
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and reported as Smart Meter complaints. Some Customers interviewed indicated that complaints were
registered with both the CPUC and PG&E, although only the CPUC record was identified.

Structure also performed a historical usage analysis utilizing an aggregated Smart Meter complaint inventory
file provided by PG&E. The file included identification of the complaint source, relevant complaints, and
related account detail. Structure conducted an analysis of the Smart Meter Complaint inventory to remove
duplicate and non-Smart Meter billing data, and concluded that of the 2,915 Smart Meter complaints that were
filed by PG&E Customers from September 2007 through April 2010, there were 1,378 distinct Customers that
filed complaints related to residential electric accounts. Structure’s evaluation included a further detailed
review that evidenced 1,066 represented electric residential Smart Meter Customer accounts.

Subsequent to the conclusion of our analysis, Structure received additional high complaints from both PG&E
and the CPUC. Structure reconciled the lists and determined that an additional 117 CPUC CAB Customer
complaints had been excluded from the PG&E-provided consolidated list. Structure utilized the complaint lists
and supplemental complaints as the basis for our testing selection, but did not include a complete analysis on
these accounts.

As part of a follow-up to the Town Hall meeting complaint process, Structure reviewed the detailed Customer
analysis performed by PG&E and the associated complaint resolutions. The PG&E analysis included a
comparison of the Customer’s average daily usage in kWh vs. the monthly average temperature for the region
to demonstrate the trend in usage pre- and post- Smart Meter installation.

Structure reviewed the Town Hall Meeting historical usage profile for each complaint to determine accounts
that were impacted by weather. Structure included the Town Hall complaints within the potential selection
group for the Customer Interviews and in the Smart Meter High Bill meter tests for further validation.

Structure also performed an independent analysis on the high bill complaint Customer accounts by reviewing
the historical usage for 1,378 accounts, and performing detailed analysis on 1,066 accounts. The analysis
performed included:

» . Weather impacts on average daily usage

* Average Daily Usage prior month prior year
e Extended billing cycles

¢ Unresolved complaints

* Cancel/re-bill review

Structure compared the historic average daily kilowatt hours (kWh) usage for each of the 1,066 Customer
accounts with the objective of determining if the high bill complaint Customers experienced increased kilowatt
hour (kWh) usage after installation of Smart Meters due to weather. The comparison utilized the 2006 and
2009 years with similar summer profiles and determined that in 86% of the 2009 complaints, the average daily
usage was less than the 2006 summer although the 2006 summer months were hotter. Structure verified that
the weather in the same July/August period for 2007 and 2008 was 2 to 3 degrees cooler than in 2009. The
remaining 14% of accounts required additional analysis to determine the potential cause for the increased
usage.

Structure also reviewed the average daily usage for the same period of the prior year for each Customer
Complaint account history, and identified less than 6% of the records for the complaint Customers that
exceeded 150% of the same period prior year. Structure utilized the 150% value fo reflect the differential in
weather between 2008 and 2009 and focus on identifying unusual spikes in energy usage.
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Additional complaint analysis focused on the extent to which bills were included in an extended billing cycle, or
delayed bills, outside of the typical (27-32 day) billing cycle. Structure’s evaluation discovered that in 2009 and
2010, approximately 9% of the bills reflected a billing period beyond the standard cycle, although less than
0.4% extended past a 45 day window. Extended billing cycles that resulted in higher overall bills were
identified as contributing to high bill complaints. Structure recalculated several bills and determined that the
appropriate baseline adjustments were included in the bills and that the bills were accurately calculated.

Structure also noted that during late 2009 and early 2010, a significant portion of complaints were not resolved
within the CPUC-required 10 day complaint resolution period. PG&E indicated that the resolution time period
extended well beyond the 10-day timeframe due to the influx of complaints during the second half of 2009 and
early 2010. Structure calculated that PG&E took more than 10 days to resolve complaints for more than 67%
of the Customer accounts during this time period. Structure did not review all accounts to identify whether the
CPUC credit for account resolution was provided, but did identify that in several cases where detailed review
was performed, the adjustment was properly applied after Structure’s additional review and discussion with
PG&E.

The cancel/re-bills documented by PG&E represented 1% of the total high bill complaints. A portion of the
cancel/re-bills related to overbilling from estimated meter reads identified by Customers subsequently required
adjustments by PG&E. Billing adjustments were also made to compensate for meter installation issues.

D.4.2.2 Customer Interviews

Structure contacted 100 high-bill complaint Customers for potential in-depth interview participation related to
their high bill complaint. Of the 100 Customers contacted, 20 Customers agreed to be interviewed. Some
Customers permitted inclusion of their information in The Assessment, and permitted Structure to follow up
with PG&E on their behalf. The Customer interviews focused on the nature of the complaint described to
PG&E, PG&E's approach to resolving the Customer’s complaint, and the current status of the complaint. The
20 Customers participating in interviews were also included in the field meter testing population.

Based upon Customer interviews, Structure identified gaps in PG&E’s approach taken to resolve Customer
complaints, including but not limited to: '

¢ Some Customer complaints were not logged into the service history on Customer accounts.

¢ Follow-up with Customer was not performed on a timely basis.

¢ PG&E indicated that account was resolved did not align with Customer perception.

e Lack of resolution communication back to Customer.

¢ Customer lacked clear understanding of complaint resolution process.

¢ Customer consistently treated by PG&E as wrong, until the Customer proved to PG&E that they were
right.

e Customer perception of Smart Meter functionality resulted in complaint escalation. :

¢ PG&E front-line customer call representatives lacked professionalism while dealing with Customer
complaints.

¢ Underlying cause of billing issue not discovered in most cases, even when monetary resolution was
reached.

Recent process changes adapted by PG&E allocated Customer Relations resources focused on Smart Meters,
along with a group focused on resolving escalated complaints. Structure performed a complaint walkthrough
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with both of the PG&E groups and was satisfied that additional focus was being placed on effectively resolving
Customer complaints.

In regards to the CPUC complaint resolution process, Structure noted that the Complaint closure letter
Customers received from the CPUC provided no further information than had been provided by PG&E, and
both were considered to be ineffective.

Structure followed-up on the Customer interviews by reviewing the Customer Complaints with PG&E. As an
outcome of Structure’s review with PG&E, two accounts were adjusted based upon the Customer’s satisfaction
of certain criteria, including low income CARE eligibility and major customer equipment malfunctions, which
were subsequently repaired by the Customer.

During the interview process, Structure identified discrepancies in the retroactive application of the CARE
eligibility for two Customers. These discrepancies were later resolved by PG&E, following Structure’s
inquiries, in favor of the Customer.

Of the 20 Customer interviews completed, Structure identified the following non-unique account issues:
¢ 9 Customers experienced unusually high bills in the initial months after the Smart Meter was installed
o Explanations identified:
» Estimated meter reads
= Cancel/re-bill adjustments
= Weather related
»  Usage pattern adjustments
e 9 Customers do not have an explanation, personally or from PG&E, for the spike in electricity usage.
o Potential explanation identified:
= Electromechanical degradation (similar to those found in field testing)
e 5 Customers were on the wrong rate structure, or PG&E changed their rate structure as a result of
their complaint.
o Explanations included:
= Historical premise classified incorrectly, affecting the baseline applied to the premise
= Lapse in CARE qualification, or not registered for lower income-based programs
. 1 Customer experienced a 500% increase in kWhs used after Smart Meter installation
o Explanation included:
= Correction of estimated meter reads.
= Note: The lack of adequate PG&E exception and validation controls resulted in the bill
being processed.
. 2 Customers interviewed experienced electrical problems due to Smart Meters causing “surges” or
interruptions in timed electrical services such as security lights and hot tub pumps.
o Explanations included:
» There is a possibility for a meter in close proximity o FCC Part 15 Unlicensed Radio
Frequency (RF) devices and transmitting data via a 1 watt radio transmitter to create
operational interference (e.g., static, trip, or outage) when the RF signal passes
though these devices. This is an issue that is prevalent with any RF device, such as
walkie-talkies, garage door openers, etc. Electrical issues may be due to a matter of
proximity to the transmitter, strength of the transmitter, frequency of the transmitter,
and the impact on the neighboring device.
e FCC Part 15 Unlicensed RF devices include:
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Motion sensors

Garage door openers

Baby monitors

Wireless telephones

Wireless speakers

¢ PG&E has determined that certain models of Ground Fault Interrupter (GFI)
breakers (such as those used on hot tubs) may be impacted if they are in
close proximity to the meter. PG&E has also engaged Smart Meter
manufacturers to develop low power transmitter solutions to the GFI
interference issue, and has trained the installation contractors to listen for GFI
tripping upon installation of a new meter.

O 0O O O ©

On average, Customers indicated a 4.5 month delay between complaint submission and ultimate resolution.
The quickest resolution was reached in four days; however, the longest resolution took 12 months and
significant effort on the part of the Customer.

While the Customer interviews and related detail account reviews provided significant insight into pdtential
issues within the Smart Meter program, Structure did not identify recurrent issues that impacted the overall
population of High Bill Complaints analyzed.

D.5 Best Practices Associated with Smart Meters
D.5.1 Best Practices Associated with Smart Meters Findings Summary

Structure found PG&E to have been either historically in compliance, or to have recently come into
compliance, with the majority of industry best practices associated with Smart Meters. Recognizing that some
of these practices have matured over PG&E'’s three year AMI deployment period, it is reasonable that they
have recently come into compliance with standards associated with best practices. Some concerns were
noted around PG&E'’s practices related to Meter Deployment, Meter Data Management Interfaces, and VEE.

The following Figure presents a pictorial representation of Structure’s evaluation of PG&E’s historical and
current adherence to industry best practices.
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Figure 9: Structure's Summary of PG&E Best Practice Compliance

The Findings section of this report addresses the specific areas in which PG&E is historically and/or currently
not compliant with best practices.

D.5.2 Best Practices Associated with Smart Meters Findings Details

‘Although PG&E was not in compliance with the recommendation to utilize IEC 61968-9 interoperability
standards, PG&E provided documentation that it was employing a set of interoperability standards for MDM

Interfaces.

Of some concern is the lack of documentation verifying compliance with the Meter Deployment best practice to
deploy WAN/LAN collectors prior to meter deployment. By not deploying the communication backbone prior to
meter deployment, the time to transition meter reading from manual to AMI system readings is exacerbated,
extending to an average of 131 days over the implementation period. This allows a continuation of the higher
error rate associated with meter reading and may contribute to the perception that the Smart Meters are

inaccurate.

Additionally, the inability to verify compliance around the Meter Data Management Interface best practice to
“Correlate AMI meter events and alarms with VEE and CIS audits and checks for automated exception
handling” and the VEE Best Practice of “MDMS must provide an on-line method, with workflow, resolving
validation errors rather than reporis” has created a situation where there is manual editing of data causing
numerous cancel/re-bills and delayed processing of Customer data. This, coupled with extensive manual,
instead of automated, exception handling of issues has allowed many metering and billing errors to occur on a
repetitive basis, over time, furthering the perception that the Smart Meters are not accurate.
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PG&E has recognized, through the presentation of information, their shortcomings on these issues and has
been actively pursuing remedies such as process improvements and the recent consolidation of the Billing,
VEE, Smart Meter Engineering, and Troubleshooting operations into one Operation Center.

D.6 Security Assessment
D.6.1 Security Assessment Findings Summary

Structure concluded that PG&E has developed a cyber security framework that meets the objectives of the
Smart Grid industry’s OpenSG AMI-SEC Task Force “AM! System Security Requirements” that were reviewed
as part of this evaluation.

D.6.2 Security Assessment Findings Details

Structure independently reviewed PG&E’s cyber security framework as it applies to their Smart Meter system.
Structure also evaluated PG&E's cyber security framework against industry best practice standards to identify
deviations in current and historical business practices. Structure concluded that PG&E had developed a cyber
security framework that met the objectives of the OpenSG AMI-SEC Task Force "AMI System Security
Requirements” that were reviewed as part of this evaluation. An assessment of the implementation of the
cyber security framework was not within Structure’s agreed-upon scope of work

D.7 Other Observations

Structure submitted data requests, using PG&E’s standard request procedures as agreed to with PG&E and
CPUC to obtain information used as the basis for this report. At PG&E's request, Structure assigned priorities
to the data requests to facilitate response focus and expedition. While PG&E accommodated the requests,
28% of the requests were substantially delayed due to PG&E's internal processing and legal review. The
delayed resulted in Structure requiring additional time and resources o process, integrate and reconcile
information in an effective manner once received. While Structure does not feel that the delayed information
impacted the results of the Assessment, the receipt of limited data and the differences in data presentation in
the received data impacted the amount of time required to complete the planned analysis, and led to scope
modifications and a revised project completion date of September 2, 2010.
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Pacific Gas and Electric Company [PG&E] is dedicated to providing our customers with the best
service possible. We're always looking for new and innovative ways to make daily interactions with
us faster, easier and more convenient.

That's why we're implementing the PG&E SmartMeter” program. Through our SmartMeter™
program, we are installing an automated gas and electric metering system for all our customers.
With this new system, we are improving the way we obtain meter readings and providing new
features and tools to help customers see how and when they use energy, betler manage their
energy use and save money.

We use an ongoing quality assurance process for all our SmartMeter™devices to ensure they are
properly measuring energy use, The main difference in the new meters is that a SmartMeter”
communication device, installed in or on the meter, automatically transmits meter reads to PG&E.

SmartMeter™
System Key Facis

What is the SmartMeter” system?

« The SmartMeter™ system integrates automated wireless technology with gas and electric meters, enabling
PG&E to read meters remotely.

» Remote access means faster response times to outages and service interruptions.

Why is PG&E using the SmartMeter™system?

» The SmartMeter™ system is part of a statewide effort approved by the California Public Utilities Commission
(CPUC] to upgrade California’s energy infrastructure with automated metering technology.

¢ Policymakers and utilities in much of the country are focused on accelerating the transition to a Smart Grid.
Modernizing the electrical system to be stronger, smarter and more efficient is essential to encouraging
growth in renewable energy sources, empowering consumers to reduce their energy use if they choose, and
laying the foundation for sustainable, long-term economic expansion.

+ This technology will enable new programs that encourage California energy customers to use less energy
and save money.

How does the SmartMeter™system work?

+ The SmartMeter™ system uses programmable, solid-state metering technology that provides one-way
communication for gas modules and two-way communication for electric meters between the meter and
PG&E using secure wireless network technology.

» Meter usage data is transmitted daily directly to our network.




SmartMeter® Current benefits:

Customer Benefits s Customers can see how and when they use energy, giving them the power to control their energy use
and costs.

= Customers can view their energy use online at www.pge.com/myaccount once their SmartMeter™ devices are
activated on the SmartMeter™ system.

« Customers enjoy convenience because we no longer need to visit their property or interrupt their schedule
to read the meter.

Future benefits:

« Customers can sign up to receive notifications from PG&E that provide information about energy usage and
the likelihood of moving into higher pricing tiers.

« Customers will have access to new electric pricing plans that allow greater control over energy bills.

« Customers will receive faster power restoration because SmartMeter® technology pinpoints power outages
and locations, allowing PG&E to respond faster.

= Customers will be able to automate their energy use by installing home energy management systems that
will communicate with automated appliances and electronic devices via PG&E’s planned Home Area Network.

= Customers will enjoy smarter, cleaner energy supplies,

The ability to monitor energy usage gives customers the information they need to conserve or shift energy

usage. When many individuals conserve, the results can include decreased pressure on the power grid, less
need to build new power plants, and reduced carbon emissions.

<3
B

SmartMeter™ Safety
Employee Benefits We'll collect meter data without having to set foot on the customers’ property, mitigating safety risks for
our field personnel.

Faster power restoration
We'll be able to resolve service problems more easily and provide current information to service personnel
through the SmartMeter™ systems.

Faster problem resolution
We'll become more efficient by utilizing our SmartMeter™ technology on routine service requests.

Reduced access issues
We'll no longer need to rely on customers to provide appropriate access, and estimated bills will decrease.

Energy usage data
We'll have fewer energy cost inquiries because customers can monitor their own energy usage online at
www.pge.com.

-~



Twa to eight weeks prior to installation, the customer will receive:

= Installation letter: This letter explains what to expect during the installation process and identifies the
meter(s) to be upgraded.

» Two-sided insert: Included with the installation letter, the insert describes the short- and long-term benefits
of SmartMeter™ technology.

Day of installation

» A PG&E representative or an authorized contractor from Wellington Energy, Inc., will knock on the
customer’s door before starting the work.
» The customer doesn’t need to be home as long as the installer has access to the meter(s).

« The installer will replace the existing electric meter with a digital electric meter and add a small module to
the gas meter.

« The installer will leave a door hanger after the installation is complete.

Note: The upgrade doesn't require an interruption in gas service, but electric service could be interrupted for

approximately five minutes. If so, customers may need to reset digital clocks on their appliances or equipment.

After installation

PG&E meter readers will continue to-read meters on a monthly basis until the SmartMeter™ device begins
transmitting the meter reads automatically. Once their SmartMeter™ devices are connected to the system,
customers will be able to log on to www.pge.com/myaccount to view and track their hourly electric and daily
gas usage up to the previous day.

Continued learning

Once the SmartMeter™ installation is complete and the meter begins transmitting data, customers will receive
a booklet filled with important information about how to use their SmartMeter™ technology to better manage
their energy use and costs as well as about how it will enable our energy future.

For more information about PG&E's SmartMeter™ program, visit www.pge.com/smartmeter or call our
SmartMeter™ line at 1-866-743-0263.
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&: Why is PG&E upgrading to SmartMeter™ technology?

#: The PG&E SmartMeter™ program is part of a statewide effort, approved by the California Public Utilities
Commission [CPUC], to upgrade California’s energy infrastructure. SmartMeter™ technology will enable new
tools and programs that can help our customers learn more about how they use energy, understand how their
usage affects their bills and make changes to their usage habits to save energy and reduce costs.

2

What is a Smart Grid and what role does the SmartMeter™ program have in its development?

+ ASmart Grid is an intelligent monitoring system that keeps track of all electricity flowing through the system
using two-way digital technology that allows customers to see how and when they use energy. Modernizing
the electrical system to be stronger, smarter and more efficient is essential to encouraging growth in
renewable energy sources, empowering consumers to reduce their energy use and costs and laying the |
foundation for sustainable, long-term economic expansion. :

b3

The evolution to a Smart Grid is a vital step toward realizing California’s vision for a low-carbon, clean-energy
economy, and SmartMeter™ technology is the foundation for this change. We believe this technology is a sound
and wise investment for our customers, our economy and our environment.

G

What are the benefits of the SmartMeter™ program?

There are a number of benefits for SmartMeter™ customers, including the ability to view energy usage data
online within a day of actual usage or in near real time on the meter, which helps customers better manage
their energy use and costs. The technology will also give customers the ability to obtain electric service within
minutes and will enable faster power restoration.

In addition, SmartMeter™ residential customers have access to pricing plans like SmartRate™ that reward
energy reduction on peak days. A number of future capabilities are planned, including customer notifications
via text and email to provide information about energy usage and the likelihood of moving into higher pricing
tiers, and PG&E's Home Area Network that will enable customers to remotely manage a new generation of :
smart appliances in the home, like dishwashers and clothes dryers. |

2

How does PG&E ensure that SmartMeter™ meters are accurate?

i

Before PG&E began installing SmartMeter™ technology, our manufacturing partners rigorously tested the
new technology. Each meter is tested at the factory, with a number of meters being spot tested again prior
to installation. In addition, PG&E randomly inspects and field tests meters during and after installation. If a
customer asks to have their SmartMeter™ device tested, we will work with that customer to investigate the
situation, test the meter and provide all the information needed to resolve the issue.

(35

Why is the CPUC randomly testing SmartMeter™ meters?

The CPUC is conducting an independent assessment of PG&E's SmartMeter™ program to provide additional
verification of the accuracy of SmartMeter™ technology—including the meters, the communications system
and PG&E’s billing software—for our customers’ reassurance. PG&E is committed to ensuring the accurate
measurement of our customers’ energy use and weleomes this third-party testing.

G If SmartMeter™ devices are accurate, why do some customers have higher bills?

s A number of factors can increase a customer’s bill from month to month, including hot or cold weather, being
at home more often, having visitors or additional people living at the home and getting a new electronic device,
such as a TV or computer.

Recent rate increases or failing to re-enroll in financial assistance programs that provide discounted electric
rates can also cause a customer's bill to increase. With California’s tiered pricing system, people pay more for
electricity as they reach certain levels of consumption. In some cases, increased energy use could
disproportionately increase a customer’s monthly energy bill.




; Is SmartMeter™ technology the cause of the bill increases in Bakersfield?
4w No. A number of factors contributed to the perceived connection between SmartMeter™ devices and bill

increases, including an increased number of extremely hot days during the month of July, which led to higher
energy use [greater than 95 degrees), a previously scheduled rate increase taking effect and customers who
didn't realize that they needed to re-enroll in financial assistance programs to continue receiving discounted
electric rates.

Of the 230 complaints from customers at Bakersfield and Fresno Town Hall meetings, PG&E has contacted
95 percent of these customers to resolve their issues - 101 customers experienced higher usage during the
summer, 44 had similar or lower usage but were impacted by rate increases, 14 didn't actually have a
complaint, 13 had not re-enrolled in the CARE program, 12 did not have a SmartMeter™ device, 10 had a
complaint that wasn't related to SmartMeter™ technology and five had an estimated bill issue, which we
addressed.

: How are electric rates set?
4y PG&E's electric rates are set through a process overseen by government regulatory agencies, with full public

input. Rates include authorized costs to provide electricity generation, transmission and distribution services,
including a fair rate of return on capital provided by PG&E investors. They also factor in state-approved
incentives to encourage energy efficiency and renewable energy, and funding for programs to help lower-
income customers afford electricity.

: Why does California have a tiered-rate system for residential electric customers?

A2 By California law, all electric utilities must charge more per energy unit as the customer’s energy use

v

increases. This policy gives customers a financial incentive to conserve energy. Currently, energy use is divided
into five tiers, with higher prices for each higher tier of use.

: Does PG&E earn more money by selling more electricity?
&: No. PG&E collects a fixed level of revenue, determined by independent regulators, regardless of actual energy

sales. If energy sales are higher than the approved level, the excess revenues go back to customers. If sales
are lower than the approved level, the shortfall is recovered the next year through a rate adjustment. PG&E
actually earns incentives by achieving energy efficiency targets that may reduce sales. This system has helped
California keep per-capita energy use flat over the past 30 years, while the rest of the nation has seen a 50
percent increase.

¢ Is SmartMeter™ technology and the network it uses to communicate safe?
2 Yes. SmartMeter™ technology is safe and more than 76 million meters are in use around the world each day.

In fact, the radio frequency (RF) fields generated by SmartMeter™ technology are generally far weaker than the
levels produced by many devices found in everyday environments, such as cell phones, microwave ovens and
wireless Internet services.

The World Health Organization has reviewed this issue in-depth and has not concluded that low-level,
long-term RF exposure causes negative health impacts. A study of RF fields produced by the transmitting
components of SmartMeter™ devices shows the devices comply with applicable Federal Communications
Commission regulations by a very wide margin.

: Isthe customer’s personal information secure with SmartMeter™ technology?
%: Yes. PG&E has done extensive testing and preparation to ensure that the SmartMeter™ network is protected

and that customer data is safe. We require our vendors to meet strict security guidelines and work quickly if
any potential security issues arise.

: Does the SmartMeter™ device allow PG&E to see which appliances a customer is using and when?
: No. SmartMeter™ technology transmits the customer’s total energy use at 15-minute or hourly intervals for

billing purposes only. PG&E can see the customer’s energy use, but keeps this information private. The goal
is to encourage customers to use this information so they can adjust their energy use and save money.

= Will my neighbors be able to see my energy usage patterns?
¢ No. the technology that communicates a customer’s data back to PG&E is private and secure. It can be

compared to a phone network that shares many calls but keeps them all separate.

: Can PG&E customers opt out of the SmartMeter™ program?
: PG&E’s SmartMeter™ program was approved by the CPUC for all PG&E customers and does not have an

opt-out option. We work with our customers on a case-by-case basis regarding any concerns they may have.
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GE Logo:
Confirm you have
a GE-brand meter

&) Meter Number:
This is the number shown
in the Electric Account Detail
of your energy statement
under the heading Meter #

& Digital Display Window:
Check your energy use [see below
and right for display descriptions) ...

R 00000005
o5 SmartMeter™
e Y

Your GE SmartMeter™ electric meter automatically cycles through
four displays.

The five-digit number at the top is the amount in kilowatt
hours (kWh) of energy you have used to date since the
installation of the meter. For reference, if you leave a 100-watt
light butb on in your home for one hour per day for 30 days,
the energy used is 100 watts x 30 hours = 3,000 watt hours,

or 3 kWh. The three-digit number at the bottom is the actual
amount of energy you're using right now. For instance, 1.02
means you're using 1.02 kilowatts—or 1,020 watts.

Landis+Gyr Logo: =
Confirm you have a
Landis+Gyr-brand meter

) Meter Number:
This is the number shown
in the Electric Account Detail
of your energy statement
under the heading Meter #

&5 Digital Display Window:
Check your energy use {see below
and right for display descriptions])

IEERE NI E
0000000555

I

Your Landis+Gyr SmartMeter™ electric meter automatically cycles
through either three or five displays, depending on your model.

This five-digit number is the amount in kilowatt hours
{kWh) of energy you have used to date since the installation
of the meter. If you leave a 100-watt light bulb on in your
home for one hour per day for 30 days, the energy used

is 100 watts x 30 hours = 3,000 watt hours, or 3 kWh.

Read the bottom section on the back to find out how to track your hourly electric use online.

The number 88888 with all the elements lit
verifies that the display is working propertly.
The three-digit number at the bottom is the
actual voltage (or electrical potential] right now.

On indicates the switch is closed, and power
is being delivered. Off indicates the switch is
open, and power is not being delivered.

Adl (for Advanced Distribution Infrastructure)
displays when the meter is communicating
with the on-board SmartMeter™ module.
Delivered, at the bottom right of the displays,
indicates use. If there is no power being used,
it doesn’t display.

The number 888888 with all the elements lit
verifies that the display is working properly.

This six-digit number is the actual amount of
energy you're using right now. For instance,
001.939 means you're using 1.939 kilowatts—
or 1,939 watts.

VLT indicates voltage (or electrical potential} is
being delivered. CLS indicates the switch is closed
and power is being delivered. These displays are
not available on all models.

VLT reading of zeros indicates voltage is not being

delivered. OPN indicates the switch is open and
power is not being delivered. These displays are
not available on all models.
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The SmartMeter™ gas
module added between
the meter and the rotary
dials records daily meter

The odometer-like mechanical dials on your
gas meter measure the therms of gas that have
traveled through the meter into your home.

Your gas meter uses multiple clock hands and
typically has four dials to read. The first and
third dials spin counter clockwise, while the
second and fourth dials spin clockwise. When
reading the meter, if the dial is between two

reads and then transmits
the reads to PG&E.

numbers, use the lower number. For instance,
the meter pictured here reads 5, 2, 3, 9.

The two dials without numbers are used by
PG&E when testing the meter for accuracy.

Read the next section to find out how to track

Now for the first time ever, you can see exactly how
much gas and electricity you're using up to the previous
day and when you’re using it. Knowing how much
energy you're using puts you in control of your energy
use, and allows you to make smarter energy choices.

With SmartMeter™ technology, you can track your energy use
history online. If you don't already have an online account, you
can set one up in just a few minutes:

Go to: www.pge.com/myaccount

The first time, you will click on ‘Sign Up’

Fillin the required information. You'll need your PG&E
account number and the primary phone number on
your account.

Once you've established your online account, you can
“Login’ and access your gas and electric energy use history
right up to the previous day at www.pge.com/myaccount.

kWh

80 —

your daily gas use online.

Once you've logged in, click on ‘Usage’ on
the left navigation bar.

Select ‘Usage History’ to see your
month-by-month energy use and compare
your monthly bills. Clicking on ‘Hourly/Daily
Usage’ will show you hour-by-hour electric
or day-by-day gas energy use information
{example shown below].

* Usage History e
» Hourly/Daily
Usage =~

Daily Energy Use

-~ Avg Energy
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Marin Voice: Health fears and 'smart meters' - Marin Independent Journal

Marin Voice: Health fears and
'smart meters'

Robert Kavet
Posted: 08/06/2010 05:35:47 AM PDT

THIS COMMENTARY addresses recent concerns
expressed in California about the safety of radio-
frequency electromagnetic emissions from "smart
meters."

Since the beginning of AM radio broadcasting in the
United States about 100 years ago, and through the
advent of FM radio and TV, radio-frequency
electromagnetic waves have been ubiquitous in our
outdoor and indoor environments.

Today, wireless technology is used by well over 200
million cell phone subscribers in the U.S., and
thanks to wireless communications, our police, fire,
and emergency medical personnel are prepared to
respond instantly to critical situations.

The electric utility industry is incorporating wireless
technologies into the development of a nationwide
"smart grid” to deliver electricity ever more
efficiently and reliably. Coordinating electric
transmission and distribution infrastructure
functionality with the customer interface, the
resulting smart grid can achieve significant gains in
reliability, capacity, and demand response and also
offer value-added customer services.

An essential component of the future grid is a
network of wireless communications enabling one
part of the grid to communicate with another,
assuring that electric load flows are evenly
distributed and undesirable situations, such as
outages, avoided.

"Smart meters" are an integral component of this
emerging infrastructure, collecting and wirelessly
transmitting data on electricity use from residential,
commercial and industrial

sites. This technology thus informs customers
about their electricity use and the utility about
consumption patterns in its service area, enabling
effective planning for load growth and other
contingencies.

For example, a smart meter system can monitor and
pinpoint the extent of an outage, allowing a utility
to restore service more efficiently.

Here are some relevant facts about the health and
safety aspects of electromagnetic fields from smart
meters.

First, organizations including the Federal
Communications Commission, the International
Commission on Non-lonizing Radiation Protection
{which works in cooperation with the World Health
Organization), and the IEEE, a professional society
of electrical and electronic engineers, have all
published exposure limits for electromagnetic fields
based on in-depth expert reviews of the health and
safety scientific literature. All agree that the only
established adverse effect from radio-frequency
exposure results from the heating of tissue, and
correspondingly, the exposure limits protect
against this effect with adequate margins of safety
built in.

Second, the smart meters are programmed to
transmit signals for no more than about one percent
of the time, meaning they're off for about 99 percent
of the time, and in many cases, more.

Third, when smart meters transmit, emission levels
are very low, even at close range.
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For example, the average exposure of a person
standing a foot from a typical meter operating one
percent of the time would be less than one percent
of the FCC exposure limit; at a yard this would
diminish to less than one-tenth of a percent. Thus,
the exposures to smart meter emissions are neither
long enough nor strong enough to approach the
safety standards set by the FCC and other bodies.

Even prior to large-scale deployment of smart
meters, the U.S. Department of Energy's National
Energy Technology Laboratory stated in a 2007
report that implementing automated metering
infrastructure "must be of highest priority since it is
the first step in building the modern grid.” The
electric utility industry is committed to
infrastructure that delivers on the great promise of
smart grid technology in a manner that preserves
the safety and confidence of utility customers across
the country.

Robert Kavet is a senior technical executive at the
Electric Power Research Institute in Palo Alto. The
nonprofit institute has done consulting work for

PG&E and other companies. He earned a doctorate in
respiratory physiology and master's degree in
environmental health sciences, from Harvard School
of Public Health.
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THIS COMMENTARY addresses recent concerns
expressed in California about the safety of radio-
frequency electromagnetic emissions from "smart
meters.”

Since the beginning of AM radio broadcasting in the
United States about 100 years ago, and through the
advent of FM radio and TV, radio-frequency
electromagnetic waves have been ubiquitous in our
outdoor and indoor environments.

Today, wireless technology is used by well over 200
million cell phone subscribers in the U.S., and
thanks to wireless communications, our police, fire,
and emergency medical personnel are prepared to
respond instantly to critical situations.

The electric utility industry is incorporating wireless
technologies into the development of a nationwide
"smart grid" to deliver electricity ever more
efficiently and reliably. Coordinating electric
transmission and distribution infrastructure
functionality with the customer interface, the
resulting smart grid can achieve significant gains in
reliability, capacity, and demand response and also
offer value-added customer services.

An essential component of the future grid is a
network of wireless communications enabling one
part of the grid to communicate with another,
assuring that electric load flows are evenly
distributed and undesirable situations, such as
outages, avoided.

"Smart meters" are an integral component of this

. emerging infrastructure, collecting and wirelessly

transmitting data on electricity use from residential,
commercial and industrial

sites. This technology thus informs customers
about their electricity use and the utility about
consumption patterns in its service area, enabling
effective planning for load growth and other
contingencies.

For example, a smart meter system can monitor and
pinpoint the extent of an outage, allowing a utility
to restore service more efficiently.

Here are some relevant facts‘ about the health and
safety aspects of electromagnetic fields from smart
meters.

First, organizations including the Federal
Communications Commission, the International
Commission on Non-lonizing Radiation Protection
(which works in cooperation with the World Health
Organization), and the |IEEE, a professional society
of electrical and electronic engineers, have all
published exposure limits for electromagnetic fields
based on in-depth expert reviews of the health and
safety scientific literature. All agree that the only
established adverse effect from radio-frequency
exposure results from the heating of tissue, and
correspondingly, the exposure limits protect
against this effect with adequate margins of safety
built in.

Second, the smart meters are programmed to
transmit signals for no more than about one percent
of the time, meaning they're off for about 99 percent
of the time, and in many cases, more.

Third, when smart meters transmit, emission levels
are very low, even at close range.
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For example, the average exposure of a person
standing a foot from a typical meter operating one
percent of the time would be less than one percent
of the FCC exposure limit; at a yard this would
diminish to less than one-tenth of a percent. Thus,
the exposures to smart meter emissions are neither
long enough nor strong enough to approach the
safety standards set by the FCC and other bodies.

Even prior to large-scale deployment of smart
meters, the U.S. Department of Energy's National
Energy Technology Laboratory stated in a 2007
report that implementing automated metering
infrastructure "must be of highest priority since it is
the first step in building the modern grid." The
electric utility industry is committed to
infrastructure that delivers on the great promise of
smart grid technology in a manner that preserves
the safety and confidence of utility customers across
the country.

Robert Kavet is a senior technical executive at the
Electric Power Research Institute in Palo Alto. The
nonprofit institute has done consulting work for

PG&E and other companies. He earned a doctorate in
respiratory physiology and master's degree in
environmental health sciences, from Harvard School
of Public Health.
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Federal Communications Commission
Washington, D.C. 20554

August 6, 2010

Ms. Cindy Sage

Sage Associates Environmental Consultants
1396 Danielson Road

Montecito, CA 93108-2857

Dear Ms. Sage:

Thank you for your letter of March 15, 2010, in which you request that we review
compliance with FCC radiofrequency (RF) exposure limits for the “Smart Meter”
technology being implemented by utilities across the country. In particular, you
expressed concern about multiple adjacent Smart Meter installations used to service
multiple dwellings such as condominiums, and the effect of increased data traffic on
exposure from collector or controller units.

The FCC Equipment Authorization (EA) program in the Office of Engineering and
Technology has taken a very conservative approach to RF exposure compliance for low-
power network devices such as Wi-Fi base stations and Smart Meter transceivers. For
such devices that are not expected to be used close to the body, it is generally
unnecessary to perform routine specific absorption rate (SAR) evaluations as field
strength or power density is a sufficient and appropriate measure of exposure. The
maximum field strength at a distance can be derived from the effective radiated power
(ERP). Also, FCC field strength limits, like the SAR limits, are time-averaged.
Accordingly, for devices that will not be used within 20 centimeters of the body, we rely
on the ““source-based” time-averaged ERP and require that it be less than our specified
values of 1.5 or 3 watts, depending on frequency, in order to ensure compliance with our
exposure limits. This does not imply that FCC exposure limits will be exceeded at
distances less than 20 cm, but only that detailed evaluation of the SAR is not required if
the 20 cm separation distance can be maintained.

It is useful in considering this issue to recognize that the power level specified on the
Grants of Equipment Authorization issued by the EA program is the peak power as this is
the power relevant to interference concerns. For exposure evaluations, however, the
average power is relevant, which is determined by taking into account how often these
devices will transmit. Since the purpose of these devices is to provide very infrequent
information they transmit in occasional bursts. Thus, for exposure purposes the relevant
power is maximum time-averaged power that takes into account the burst nature of
transmission, and based on the typical maximum time-averaged transmitter power for
many of these devices, they would generally be compliant with the local SAR limit even
if held directly against the body.

With respect to multiple adjacent Smart Meter installations, since the antennas for each
device are mounted individually on each utility meter, the separation distance from
people for most of the transmitting antennas is relatively large compared to 20 cm and the

' See Section 2.1091(c) of the ECC rules.
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meters’ contributions to the total potential exposure at any location are small, as only the
nearest few transmitters can add meaningfully to the total. Further, as a practical design
matter, when several of these meters are placed in a cluster, they have to communicate
with a single controller. In order to ensure that the controller receives the information
properly, only one transmitter can communicate with the controller at a time, eliminating
the potential for exposure to multiple signals at the same time.

The general issue of cumulative exposure from an arbitrary group of transmitter
installations or from all transmitters distributed in the environment can appear to be
complex, but as discussed, the need for orderly communications requires that a few
sources normally dominate. In addition, the exponential decrease in signal strength over
distance and additional signal losses due to non line-of-sight conditions for distant
sources ensures that only the contributions of nearby transmitters are significant.

In summary, compliance for Smart Meters is determined according to the operating and
installation requirements of each type of meter during equipment certification, and is
based on the maximum transmission duty cycle for the device, including relay functions.
Necessary installation requirements to maintain compliance for each meter are specified
in the Grant. Irrespective of duty cycle, based on the practical separation distance and the
need for orderly communications among several devices, even multiple units or “banks”
of meters in the same location will be compliant with the public exposure limits. These
conditions for compliance are required to be met before a Grant can be issued from the
EA program and auditing and review of Grants is a routine function of the FCC
laboratory.

With respect to interference to medical devices, which you also raise in your letter, Smart
Meters typically operate under Part 15 of the FCC Rules. Those rules specify power
limitations to avoid interference. The Smart Meter wireless technologies used today are
not significantly different from Wi-Fi devices, cell phones and other typical consumer
products. Certain medical devices may need specific precautions in many other
environments; these are generally considered during FDA approval of the individual
medical device.

I hope that this information will be helpful. In addition, some technical information on
the subject has been developed by the Electric Power Research Institute (EPRI) and we
have enclosed that information for reference.

Please know that the FCC is continually monitoring the issue of RF exposure and related
health and safety concerns, both in the general terms cf the continuing propriety of its
regulations, and in individual cases where substantive concerns are raised.
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{’“ Chief
../ Office of Engineering and Technology
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