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Record Request No. 7 

Request: 

Please identify any savings associated with heat pumps replacement that count towards most 
recent Energy Efficiency program and demand saving goal?  What replacements are eligible 
under Energy Efficiency? 

Response: 

The 2018 Energy Efficiency Program Plan includes rebates for the installation of high efficiency 
electric heat pumps for 45 electric distribution customers with existing electric resistance heating 
and oil boilers. These measures are included within the Energy Efficiency Electric HVAC 
Program and are not counted toward the proposed quantities outlined in the Power Sector 
Transformation filing.  

The table below provides the planned quantities and associated contribution to the 2018 energy 
and demand savings goals for the replacement of oil and electric heating systems with eligible 
electric heat pump measures.  It is important to note that the below measures also contribute oil 
savings and non-resource benefits that are captured in the 2018 Energy Efficiency Program Plan 
total benefits.  

Existing Heating Source Replacement 
heating source

Quantity Annual 
Net MWh 

Summer 
KW* 

Oil – early replacement Electric heat 
pump 

15 1.89 1.9 

Oil – replace on failure 
(ROF) 

Electric heat 
pump 

5 0.630 0.06 

Electric Resistance Electric heat 
pump 

25 68.7 3.1 

Total 45 71.2 5.6 

* Summer cooling savings assuming a switch from a window air conditioner to ductless mini-
split heat pump. 
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Record Request No. 11 

Request: 

When during the three-year rate plan does the version of PI Historian, RTU Separation, 
Enterprise Service Bus, Data Lake, Advanced Analytics, Cybersecurity, and DSCADA in the 
Settlement go into service? 

Response: 

• PI Historian project is expected to be placed in service in Rate Year 1. 
• RTU Separation program consists of work in multiple individual substations and assets are 

expected to be placed in service in each year of the rate plan beginning in Rate Year 1. 
• Enterprise Service Bus project is expected to be placed in service in Rate Year 3. 
• Data Lake project is expected to be placed in service in Rate Year 1. 
• Advanced Analytics project is expected to have elements placed in service in each year of the 

rate plan beginning in Rate Year 1. 
• Cyber Security investments will deploy multiple security services and assets are expected to 

be placed in service in each year of the rate plan beginning in Rate Year 1. 
• DSCADA/ADMS project will be in development throughout the rate plan; however, it is not 

anticipated that the project will be placed in service until the year following the conclusion of 
the rate plan. 
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Record Request No. 14 

Request: 

Referencing the NREL data, what portion of the number of the NREL projection goals for 2025 
will be met through the charging stations in the EV Charging Station program.  

Response: 

In September 2017, the National Renewable Energy Labs (NREL) published the National Plug-
in Electric Vehicle Infrastructure Analysis (provided for convenience as Attachment RR-PUC-
14). According to the report, “[t]he central scenario and bounds on the accompanying 
sensitivities have been developed using a combination of existing PEV market/technology data 
and engineering judgement to represent a set of scenarios that are illustrative of the role that key 
variables play in dictating PEV infrastructure requirements. The goal of this scenario 
development is to estimate the magnitude of PEV infrastructure requirements (relative to a 
growing national fleet of PEVs) and to highlight dependencies with consumer preferences and 
technology development.” (p. vi) 

This report included a result for Rhode Island, under a “Central Scenario” shown in Appendix C 
of the report (pp. 51-52), totaling 2,170 required non-residential (work and public) ports, 
associated with the Rhode Island zero emission vehicle (ZEV) program goal of 43,000 vehicles.   

Per the Settlement Agreement among the Company, the Division of Public Utlities and Carriers, 
and the intervenors in Docket Nos. 4770 and 4780 filed with the Public Utilities Commission on 
June 6, 2018 (p. 54), Narragansett Electric’s proposed Charging Station Demonstration Program 
is targeting the deployment of approximately 366 ports.  Approximately 353 of these ports are 
intended to serve vehicles covered by the federal ZEV program (passenger cars and light-
trucks)1, and approximately 317 of these ports are non-residential ports.2

Accordingly, the Company’s Charging Station Demonstration Program might feasibly develop 
14.6 percent of the non-residential ports that NREL’s analysis suggests may be needed to serve 
Rhode Island’s ZEV adoption goal. 

1 Total of 366 ports, less 10 ports for Public transit buses and 3 for Municipal school buses. 
2 This amount represents approximately 353 ports for ZEV vehicles, less 36 apartment building ports.
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WdWboi_i& _dj[hWYj_edi X[jm[[d [lebl_d] ceX_b_jo fWjj[hdi WdZ h[\k[b_d] _d\hWijhkYjkh[ ikffehj_d] WZlWdY[Z

l[^_Yb[i Wh[ Ykhh[djbo X[_d] _dl[ij_]Wj[Z Xo j^[ Yediehj_kc e\ dWj_edWb bWXehWjeh_[i fWhj_Y_fWj_d] _d j^[ N(L(

=[fWhjc[dj e\ >d[h]osi LF9KM FeX_b_jo Bd_j_Wj_l[(

9dWboi_i h[ikbji \eh j^[ Y[djhWb iY[dWh_e Wh[ ikccWh_p[Z _d MWXb[ >L',( K[ikbji Wh[ h[fehj[Z Wi dkcX[hi e\

Z_h[Yj Ykhh[dj \Wij Y^Wh]_d] $=<?<% ijWj_edi h[gk_h[Z je fhel_Z[ Wd WYY[fjWXb[ b[l[b e\ Yel[hW][ WdZ j^[

dkcX[h e\ fbk]i h[gk_h[Z je iWj_i\o I>O Y^Wh]_d] Z[cWdZ( ?_]kh[ >L', WdZ ?_]kh[ >L'. ^_]^b_]^j j^[

i[di_j_l_j_[i e\ j^[i[ lWbk[i je j^[ cWdo lWh_WXb[i [nfbeh[Z _d j^[ WdWboi_i(

JST^W <I&+' Ig__Sdk aX IfSf[a` S`V G^gY 9ag`f <ef[_SfWe Xad fZW 9W`fdS^ IUW`Sd[a "*.D G<Le [` +),)#

*+%-**%))) *%1-1%))) /-+%))) n

"fa bdah[VW UahWdSYW# -%2)) ,%+)) n -))

"fa _WWf VW_S`V# *2%))) -%))) +%))) +%.))

,'2 *', n /',

*'. +'+ ,'* n

"fa _WWf VW_S`V# -.*%))) 22%))) .*%))) n

,/ .- 02 n

EafW3 IfSf[a` Uag`f Wef[_SfWe Xad bdah[V[`Y S _[`[_g_ ^WhW^ aX UahWdSYW ZShW TWW` a_[ffWV Xad Ua__g`[fk C+ efSf[a`e

g`VWd fZW Seeg_bf[a` fZSf `a`&dWe[VW`f[S^ C+ [e bd[_Sd[^k geWV Xad UZSdY[`Y i[fZ[` iS^][`Y V[efS`UW aX S VWef[`Sf[a` "TSeWV

a` fZW ^ai UZSdYW baiWd S`V ^a`Y UZSdYW f[_W aX C+ efSf[a`e# S`V UahWdSYW Xad WhWdk VWef[`Sf[a` iSe Ua`e[VWdWV g`dWS^[ef[U

Xad fZW WSd^k G<L _Sd]Wf "ZaiWhWd% VW_S`V Wef[_SfWe Xad C+ b^gY Uag`fe SdW [`U^gVWV#' I[_[^Sd^k% UahWdSYW Wef[_SfWe SdW

a_[ffWV Xad ;9=9 efSf[a`e [` dgdS^ SdWSe Se UahWdSYW bdah[VWV Tk efSf[a`e [` U[f[We(fai`e S`V S^a`Y [`fWdefSfW Uadd[Vade iSe

VWW_WV egXX[U[W`f'
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h[[[

AZY&DP^TOPY_TLW 7SL]RTYR QZ] 7ZXX`YT_TP^

M^[ WdWboi_i \_hij [ij_cWj[i j^[ c_d_ckc =<?< Yel[hW][ h[gk_h[c[dji \eh Z_if[bb_d] hWd][ Wdn_[jo YedY[hdi

Xo fhel_Z_d] W iW\[jo d[j e\ =<?< ijWj_edi _d Y_j_[i WdZ jemdi \eh [c[h][dYo i_jkWj_edi $ikY^ Wi \W_b_d] je

el[hd_]^j Y^Wh][ Wj ^ec[%( Me [dikh[ j^Wj ;>O Zh_l[hi _d Y_j_[i Wh[ d[l[h ceh[ j^Wd - c_b[i \hec W =<?<

ijWj_ed& Wffhen_cWj[bo .&3** =<?< ijWj_edi Wh[ h[gk_h[Z WYheii j^[ Nd_j[Z LjWj[i( Ihel_Z_d] j^[ iWc[ b[l[b e\

Yel[hW][ \eh jemdi mekbZ h[gk_h[ Wffhen_cWj[bo Wd WZZ_j_edWb -&,** =<?< ijWj_edi(

M^[ WdWboi_i Wbie [ij_cWj[i ded'h[i_Z[dj_Wb Y^Wh]_d] ijWj_edi $meha WdZ fkXb_Y% h[gk_h[Z je iWj_i\o

_djhWYecckd_jo Y^Wh]_d] Z[cWdZi( ?_]kh[ >L', i^emi j^[ i[di_j_l_jo e\ jejWb dWj_edWb fbk] h[gk_h[c[dji je

i[l[hWb _dfkj lWh_WXb[i( Bd j^[ Y[djhWb iY[dWh_e& W jejWb e\ Wffhen_cWj[bo 0**&*** ded'h[i_Z[dj_Wb E[l[b , $E,%

fbk]i WdZ ,/&*** =<?< fbk]i Wh[ d[Y[iiWho je iWj_i\o Yedikc[h Y^Wh]_d] Z[cWdZ $Wiikc_d] +/ c_bb_ed I>Oi

Wh[ ed j^[ heWZ _d ,*-*%(

=[YgdW <I&+' <XXWUfe aX [`bgf hSd[ST^We a` Wef[_SfWV fafS^ `Sf[a`S^ b^gY dWcg[dW_W`fe [` Ua__g`[f[We'

I[h^Wfi ikhfh_i_d]bo& j^[ dWj_edWb I>O jejWb _i dej j^[ ceij i[di_j_l[ _dfkj fWhWc[j[h _d j^_i WdWboi_i5 I>O

[b[Yjh_Y hWd][& Yecc_jc[dj je cWn_c_p_d] IA>O [OFM& WdZ f[hY[dj e\ Y^Wh]_d] jWa_d] fbWY[ Wj ^ec[ ^Wl[

j^[ bWh][ij [\\[Yji( ?eh _dijWdY[& Wiikc_d] W I>O cWha[j Yecfei[Z [dj_h[bo e\ IA>O/*i $IA>Oi m_j^ W hWd][

e\ /* c_b[i% WdZ ;>O,/*i $;>Oi m_j^ W hWd][ e\ ,/* c_b[i% $j^[ bed] hWd][ fh[\[h[dY[ iY[dWh_e% Zhefi ded'

h[i_Z[dj_Wb E, h[gk_h[c[dji je Wffhen_cWj[bo --2&*** fbk]i WdZ fkXb_Y =<?< je 2&.** fbk]i( M^[ i[di_j_l_jo

ed IA>O ikffehj h[l[Wbi j^Wj ded'h[i_Z[dj_Wb E, Y^Wh]_d] _i ceZ[b[Z Wbceij [nYbki_l[bo Wi ikffehj_d]

IA>Oi& m^[h[ fhel_Z_d] \kbb ikffehj $cWn_c_p_d] [OFM \eh Wbb IA>O emd[hi% h[ikbji _d el[h +&+**&***

fbk]i& WdZ fhel_Z_d] de IA>O ikffehj Zhefi j^[ ded'h[i_Z[dj_Wb E, fbk] h[gk_h[c[dj je kdZ[h 0-&***( ?_dWbbo&

j^[ i[di_j_l_jo WdWboi_i ed ^ec[ Y^Wh]_d] Z[cedijhWj[i W ijhed] h[bWj_edi^_f X[jm[[d ^ec[ Y^Wh]_d]

kj_b_pWj_ed WdZ ded'h[i_Z[dj_Wb _d\hWijhkYjkh[ h[gk_h[c[dji( Lf[Y_\_YWbbo& W Z[Yh[Wi[ _d j^[ Wcekdj e\ Y^Wh]_d]

^Wff[d_d] Wj h[i_Z[dj_Wb beYWj_edi \hec 22" _d j^[ Y[djhWb iY[dWh_e je 2," h[ikbji _d Y^Wh]_d] h[gk_h[c[dji

_dYh[Wi_d] je +&+**&*** ded'h[i_Z[dj_Wb E, >OL> fbk]i WdZ el[h 0/&*** fkXb_Y =<?< fbk]i(
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@LUZ] 7ZYNW`^TZY^

M^_i h[fehj YWj[]eh_p[i I>O Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[dji Xo Wh[W i[hl[Z $Y_j_[i& jemdi& hkhWb Wh[Wi& WdZ

Bdj[hijWj[ Yehh_Zehi% WdZ heb[ Zkh_d] [Whbo I>O cWha[j ]hemj^ $fhel_Z_d] Yel[hW][ je [Whbo I>Oi WdZ

iWj_i\o_d] Z[cWdZ Zk[ je _dYh[Wi[Z I>O WZefj_ed%( M^[ WdWboi_i cWa[i de Wiikcfj_edi WXekj j^[ b_a[b_^eeZ e\

fWhj_YkbWh I>O cWha[j eh j[Y^debe]o iY[dWh_ei( KWj^[h& W hWd][ e\ fbWki_Xb[ iY[dWh_ei [nfbeh[i j^[ h[bWj_edi^_f

X[jm[[d j^[ [lebkj_ed e\ j^[ I>O \b[[j WdZ Y^Wh]_d] _d\hWijhkYjkh[(

<ecckd_j_[i Wh[ [nf[Yj[Z je ^Wl[ i_]d_\_YWdjbo bWh][h Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[dji j^Wd Bdj[hijWj[

Yehh_Zehi kdZ[h Xej^ j^[ Yel[hW][ WdZ Z[cWdZ Wii[iic[dji( 9Xekj .&3** =<?< ijWj_edi Wh[ h[gk_h[Z WYheii

Y_j_[i m_j^ Wd WZZ_j_edWb -&,** =<?< ijWj_edi h[gk_h[Z _d jemdi je fhel_Z[ W c_d_ckc b[l[b e\ dWj_edm_Z[

Yel[hW][ _d j^[ Yecckd_j_[i m^[h[ 2+" e\ f[efb[ b_l[( LkY^ W d[jmeha mekbZ ZWcf[d hWd][ Wdn_[jo YedY[hdi

Xo fhel_Z_d] Zh_l[hi m_j^ W iW\[jo d[j \eh [c[h][dYo Y^Wh]_d] i_jkWj_edi(

BdjhWYecckd_jo Y^Wh]_d] Z[cWdZ WdWboi_i Z[cedijhWj[i ^em kj_b_pWj_ed e\ j^[ =<?< Yel[hW][ d[jmeha mekbZ

X[ [nf[Yj[Z je ]hem _d _dYh[Wi[Z I>O WZefj_ed iY[dWh_ei XWi[Z ed W ^ec['Zec_dWdj Y^Wh]_d] Wiikcfj_ed(

K[ikbji \eh W +/'c_bb_ed I>O cWha[j [ij_cWj[ W =<?< fbk] h[gk_h[c[dj e\ ,/&*** _d Yecckd_j_[i

$Wffhen_cWj[bo -(+ fbk]i f[h Wl[hW][ =<?< ijWj_ed WdZ -(. fbk]i h[gk_h[Z je ikffehj +&*** ;>Oi%( =[cWdZ

\eh ded'h[i_Z[dj_Wb E, >OL> $_dYbkZ_d] meha WdZ fkXb_Y Y^Wh]_d]% _i [ij_cWj[Z Wi 0**&*** fbk]i d[Y[iiWho je

ikffehj +/ c_bb_ed I>Oi $Wffhen_cWj[bo .* fbk]i f[h +&*** I>Oi%(

L[di_j_l_jo WdWboi_i e\ j^[ Yecckd_jo h[ikbji \eh Yedikc[h Y^Wh]_d] Z[cWdZ _dZ_YWj[i W ijhed] h[bWj_edi^_f

X[jm[[d j^[ [lebkj_ed e\ j^[ I>O WdZ >OL> cWha[ji( 9i j^_i WdWboi_i Wjj[cfji je Whh_l[ Wj Y^Wh]_d]

_d\hWijhkYjkh[ iebkj_edi j^Wj \_bb j^[ [OFM ]Wfi X[jm[[d Yedikc[h jhWl[b fWjj[hdi WdZ I>O [b[Yjh_Y hWd][i&

_d\hWijhkYjkh[ h[gk_h[c[dji Wh[ dej edbo fhefehj_edWb je j^[ jejWb dkcX[h e\ I>Oi _d j^[ ioij[c& Xkj Wbie

_dl[hi[bo fhefehj_edWb je I>O [b[Yjh_Y hWd][( FWdk\WYjkh[h WdZ Yedikc[h fh[\[h[dY[i m_j^ h[if[Yj je [b[Yjh_Y

hWd][& Y^Wh]_d] fem[h& WdZ kj_b_pWj_ed e\ h[i_Z[dj_Wb >OL> ^Wl[ Z_h[Yj WdZ ZhWcWj_Y Yedi[gk[dY[i ed j^[ b[l[b

e\ Y^Wh]_d] Z[cWdZ YWbYkbWj[Z _d j^_i WdWboi_i(

K[ikbji ik]][ij j^Wj Wffhen_cWj[bo .** Yehh_Zeh =<?< ijWj_edi Wh[ d[[Z[Z je [dWXb[ bed]'Z_ijWdY[ ;>O jhWl[b

Wbed] Bdj[hijWj[ ^_]^mWoi X[jm[[d Y_j_[i $m^[h[ j^[ cW`eh_jo e\ ;>Oi Wh[ b_a[bo je X[ YedY[djhWj[Z%(

NdZ[hijWdZ_d] Zh_l_d] fWjj[hdi& l[^_Yb[ Y^WhWYj[h_ij_Yi& WdZ Y^Wh]_d] X[^Wl_eh WdZ j^[d fh_eh_j_p_d] Yehh_Zehi

WdZ i[jj_d] ijWj_ed ifWY_d] WYYehZ_d]bowWi _bbkijhWj[Z _d j^[ d[jmeha iY[dWh_eiwYekbZ ^[bf efj_c_p[ j^[

kj_b_jo WdZ [Yedec_Yi e\ [Whbo'cWha[j Yehh_Zeh Y^Wh]_d] ijWj_edi(

K[]WhZb[ii e\ ][e]hWf^_Y iYef[& j^[ WdWboi_i ik]][iji j^Wj eh]Wd_pWj_edi fbWdd_d] \eh Y^Wh]_d] _d\hWijhkYjkh[ je

ikffehj Yedikc[h WZefj_ed e\ I>Oi d[[Z je X[ WmWh[ e\ j^[ _cfehjWdY[ e\ Yedikc[h fh[\[h[dY[i m_j^ h[if[Yj

je [b[Yjh_Y hWd][ WdZ Y^Wh]_d] X[^Wl_eh( ?khj^[hceh[& fbWdd[hi i^ekbZ \eYki ed fhel_Z_d] Yedikc[hi m_j^

WZ[gkWj[ Y^Wh]_d] Yel[hW][ $fWhj_YkbWhbo =<?< ikffehj_d] WZefj_ed e\ ;>Oi% m^_b[ ced_jeh_d] ijWj_ed

kj_b_pWj_ed el[h j_c[ WdZ _dYh[Wi_d] Y^Wh]_d] YWfWY_jo $Xej^ _d j[hci e\ hWj[Z fem[h WdZ dkcX[h e\ fbk]i% Wi

j^[ I>O cWha[j Yedj_dk[i je ]hem(
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j[[

FLMWP ZQ 7ZY_PY_^

?T^_ ZQ 5N]ZYdX^'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Ta

9cPN`_TaP E`XXL]d ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' a

?T^_ ZQ ;TR`]P^ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' cTa

?T^_ ZQ FLMWP^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' caTT

* >Y_]ZO`N_TZY''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*

+(+ K[Y[dj >OL> Bd_j_Wj_l[i WdZ 9dWboi_i LjkZ_[i((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( +

+(, 9dWboj_Y 9ffheWY^(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -

+(,(+ <edY[fjkWb K[fh[i[djWj_ed e\ I>O <^Wh]_d] Bd\hWijhkYjkh[ K[gk_h[c[dji (((((((((((((((((((((((( -

+(,(, LY[dWh_e =_iYkii_ed ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( .

+(,(- K[fehj LjhkYjkh[ ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( 0

+ 9cT^_TYR HPSTNWP LYO >YQ]L^_]`N_`]P E_L_`^ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''0

,(+ Ibk]'_d >b[Yjh_Y O[^_Yb[ FWha[j 9dWboi_i (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( 1

,(, >b[Yjh_Y O[^_Yb[ Lkffbo >gk_fc[dj 9lW_bWX_b_jo(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( +*

, AZY&DP^TOPY_TLW ?+ LYO 87;7 QZ] 7ZXX`YT_d 7SL]RTYR'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' **

-(+ =<?< <el[hW][ >ij_cWj[i((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( ++

-(, Ged'K[i_Z[dj_Wb >OL> <ecckd_jo =[cWdZ >ij_cWj[i (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( ++

-(,(+ >b[Yjh_Y O[^_Yb[ Bd\hWijhkYjkh[ Ihe`[Yj_ed $>OB'Ihe% Meeb (((((((((((((((((((((((((((((((((((((((((((((((( +,

-(,(, >ij_cWj_d] Ged'K[i_Z[dj_Wb >OL>)I>O Gec_dWb KWj_ei(((((((((((((((((((((((((((((((((((((((((((((((((( +-

-(,(- GWj_edWb K[ikbji _d j^[ <[djhWb LY[dWh_e(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( +/

-(,(. L[di_j_l_j_[i e\ GWj_edWb K[ikbji je OWh_eki 9iikcfj_edi((((((((((((((((((((((((((((((((((((((((((((((((( +0

- 87;7^ QZ] 7Z]]TOZ] 7SL]RTYR''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' *1

.(+ =<?< Bdj[hijWj[ <ehh_Zeh <el[hW][ <WbYkbWj_edi(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( +2

.(+(+ ?kbb Bdj[hijWj[ G[jmeha (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( ,*

.(+(, <ehh_Zeh Ih_eh_j_pWj_ed(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( ,+

.(+(- LjWj_ed LfWY_d] (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -+

.(, =<?< Bdj[hijWj[ <ehh_Zeh =[cWdZ <WbYkbWj_edi(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( --

.(,(+ =<?< Iem[h E[l[b (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( --

.(,(, M9? Oebkc[i((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( --

.(,(- K[ikbji WdZ =_iYkii_ed((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( --

.(- <^Wbb[d][i je Bdj[hijWj[ <ehh_Zeh <^Wh]_d] Bd\hWijhkYjkh[ ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -0

.(-(+ K[jW_b EWdZ Ni[ 9lW_bWX_b_jo(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -0

.(-(, >n_ij_d] >b[Yjh_YWb Bd\hWijhkYjkh[4 Ihen_c_jo X[jm[[d Bdj[hijWj[ >n_ji WdZ >b[Yjh_YWb

LkXijWj_edi ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -1

.(. <ehh_Zeh <^Wh]_d] Lkffehj \hec <ecckd_jo';Wi[Z =<?<(((((((((((((((((((((((((((((((((((((((((((((((((((((((( -2

. 7ZYNW`^TZY^ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,2

/(+ FW`eh <edYbki_edi(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -3

/(, LkccWho e\ FeZ[b_d] E_c_jWj_edi (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( .*

DPQP]PYNP^ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -*
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5[[PYOTc 53 E`[[WPXPY_L]d E_L_T^_TN^ ZY 9cT^_TYR 9HE9'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -/

5[[PYOTc 63 9HE9(C9H 5OU`^_XPY_ ;LN_Z]^ _Z 5NNZ`Y_ QZ] ?ZNLW 7ZYOT_TZY^''''''''''''''''''''''''''''''''''''''' -0

5[[PYOTc 73 7PY_]LW ENPYL]TZ C9H(9HE9 9^_TXL_P^ Md E_L_P '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .*

5[[PYOTc 83 ?ZYR&8T^_LYNP F]LaPW ;]P\`PYNd Q]ZX _SP E=DC+ A8E ''''''''''''''''''''''''''''''''''''''''''''''''''''' .,
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j[h

?T^_ ZQ ;TR`]P^

;TR`]P 9E&*' 7T_TP^ "dPWWZb [ZWdRZY^#% _ZbY^ "[`][WP [ZTY_^#% LYO TY_P]^_L_P^ "_STNV ]PO WTYP^#

NZY^TOP]PO TY _ST^ LYLWd^T^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' a

;TR`]P 9E&+' 9QQPN_^ ZQ TY[`_ aL]TLMWP^ ZY P^_TXL_PO _Z_LW YL_TZYLW [W`R ]P\`T]PXPY_^ TY

NZXX`YT_TP^' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' aTTT

;TR`]P 9E&,' 5[[]ZcTXL_P 69H O]TaTYR NZaP]LRP PYLMWPO Md []ZaTOTYR 87;7 ^_L_TZY^ LWZYR _SP G'E'

>Y_P]^_L_P Ed^_PX' "EL_PWWT_P TXLRP]d N]POT_3 g +)*0 <ZZRWP% @L[ 8L_L g +)*0 FPWP 5_WL^# '''''' Tc

;TR`]P 9E&-' EPY^T_TaT_d ZQ NZ]]TOZ] 87;7 ^_L_TZY "WPQ_# LYO [W`R "]TRS_# NZ`Y_^ _Z ^PWPN_PO YP_bZ]V^%

^_L_TZY ^[LNTYR^% 69H NZ`Y_^% LYO 87;7 NSL]RP _TXP^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' c

;TR`]P 9E&.' 5[[]ZcTXL_P 69H O]TaTYR NZaP]LRP PYLMWPO Md []ZaTOTYR 87;7 ^_L_TZY^ TY LWW NT_TP^ LYO

_ZbY^ TY _SP GYT_PO E_L_P^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' c

;TR`]P *' C9H NSL]RTYR ]P\`T]PXPY_^ PaZW`_TZY L^ L Q`YN_TZY ZQ C9H XL]VP_ ^SL]P' '''''''''''''''''''''''''''''-

;TR`]P +' 8T^_]TM`_TZY ZQ LWW +)*/ ]PRT^_]L_TZY^ ZQ ?8H^% =9H^% LYO C9H^ TY _SP GYT_PO E_L_P^ Md ^_L_P

K9H ^_L_`^'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''0

;TR`]P ,' 7ZX[Z^T_TZY ZQ +)*/ G'E' C9H ^_ZNV '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''1

;TR`]P -' 8T^_]TM`_TZY ZQ LWW +)*/ ]PRT^_]L_TZY^ ZQ ?8H^% =9H^% LYO C9H^ TY _SP GYT_PO E_L_P^ Md L]PL1

;TR`]P .' ENSPXL_TN QZ] P^_TXL_TYR NZXX`YT_d NSL]RTYR ]P\`T]PXPY_^' '''''''''''''''''''''''''''''''''''''''''''''' *+

;TR`]P /' AZXTYLW YZY&]P^TOPY_TLW 9HE9(C9H ]L_TZ^ "SZXP OZXTYLY_ NSL]RTYR MPSLaTZ]#''''''''''''''''' *-

;TR`]P 0' AZXTYLW NSL]RTYR WZLO []ZQTWP Q]ZX 9H>&C]Z ^TX`WL_TZY^ "SZXP OZXTYLY_ NSL]RTYR

MPSLaTZ]#'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' *.

;TR`]P 1' 9QQPN_^ ZQ TY[`_ aL]TLMWP^ ZY P^_TXL_PO _Z_LW YL_TZYLW [W`R ]P\`T]PXPY_^' '''''''''''''''''''''''''' *0

;TR`]P 2' 9QQPN_^ ZQ TY[`_ aL]TLMWP^ ZY YZ]XLWTePO YL_TZYLW [W`R ]P\`T]PXPY_^ "9HE9(C9H ]L_TZ^#'' *0

;TR`]P *)' @P_SZOZWZRd LYO ^PY^T_TaT_d ^NSPXL_TN QZ] NZ]]TOZ] 87;7 LYLWd^T^' ''''''''''''''''''''''''''''''''''' *2

;TR`]P **' AL_TZYbTOP 87;7 ^_L_TZY NZ`Y_^ _Z NZaP] NZ]]TOZ]^ L^ L Q`YN_TZY ZQ ^_L_TZY ^[LNTYR QZ]

OTQQP]PY_ ^NPYL]TZ^' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +)

;TR`]P *+' >Y_P]^_L_P NZ]]TOZ] YP_bZ]V "_STNV ]PO WTYP^# NZY^TOP]PO TY _ST^ LYLWd^T^ "0)&XTWP ]LOT`^

]PO M`QQP] L[[]ZcTXL_P^ L]PL^ _SL_ bZ`WO MP ^P]aPO Md _SP []Z[Z^PO 87;7 YP_bZ]V#' >YNW`OPO

QZ] ]PQP]PYNP3 dPWWZb [ZWdRZY^ ]P[]P^PY_ NT_TP^% [`][WP [ZTY_^ ]P[]P^PY_ _ZbY^% LYO _STY MWLNV

WTYP^ ]P[]P^PY_ _SP YL_TZYLW STRSbLd ^d^_PX'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +*

;TR`]P *,' 87;7 NZ]]TOZ]^ []ZaTOTYR NZaP]LRP _Z TY_]L&XPRL&]PRTZY _]LaPW "0)&XTWP ]LOT`^ dPWWZb

M`QQP] L[[]ZcTXL_P^ L]PL^ _SL_ bZ`WO MP ^P]aPO Md _SP []Z[Z^PO 87;7 YP_bZ]V#' ''''''''''''''''''''' ++

;TR`]P *-' C9H 5W_P]YL_TaP ;`PW 7Z]]TOZ]^ L^ OP^TRYL_PO Md 8BF 5W_P]YL_TaP ;`PW 7Z]]TOZ] @L[ '''''' +,

;TR`]P *.' 87;7 NZ]]TOZ]^ []ZaTOTYR NZaP]LRP L^ OP^TRYL_PO Md _SP 8BF 5W_P]YL_TaP ;`PW 7Z]]TOZ]

@L[ "8BF +)*0L# "0)&XTWP ]LOT`^ dPWWZb M`QQP] L[[]ZcTXL_P^ L]PL^ _SL_ bZ`WO MP ^P]aPO Md

_SP []Z[Z^PO 87;7 YP_bZ]V#'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +,
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jh

;TR`]P */' G'E' >Y_P]^_L_P =TRSbLd NZ]]TOZ]^' ?TYP _STNVYP^^ T^ []Z[Z]_TZYLW _Z =C@E LaP]LRP OLTWd

_]LQQTN'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +-

;TR`]P *0' 87;7 NZ]]TOZ]^ []ZaTOTYR NZaP]LRP _Z _SP _Z[ 1)! ZQ =C@E LYY`LW LaP]LRP OLTWd _]LQQTN

"0)&XTWP ]LOT`^ dPWWZb M`QQP] L[[]ZcTXL_P^ L]PL^ _SL_ bZ`WO MP ^P]aPO Md _SP []Z[Z^PO 87;7

YP_bZ]V#''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +-

;TR`]P *1' F5; ^`XXL]d ^_L_T^_TN^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +.

;TR`]P *2' F5; WZYR&OT^_LYNP _]LaPW Z]TRTYfOP^_TYL_TZY [LT]^ Md XZOP4 ZYWd _Z[ *)! aT^`LWTePO SP]P

QZ] NWL]T_d'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +/

;TR`]P +)' @L[ ZQ G'E' 7PY^`^ OTaT^TZY^ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +0

;TR`]P +*' F5; WZYR&OT^_LYNP L`_Z [L^^PYRP] _]T[ Z]TRTY&OP^_TYL_TZY [LT]^4 ZYWd _Z[ *)! aT^`LWTePO

SP]P QZ] NWL]T_d''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +0

;TR`]P ++' 7SZ]O OTLR]LX RPYP]L_PO `^TYR F5; WZYR&OT^_LYNP L`_Z [L^^PYRP] _]LaPW aZW`XP ''''''''' +1

;TR`]P +,' G'E' >Y_P]^_L_P =TRSbLd NZ]]TOZ]^' ?TYP _STNVYP^^ []Z[Z]_TZYLW _Z F5; WZYR&OT^_LYNP L`_Z

_]LQQTN'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +2

;TR`]P +-' 87;7 NZ]]TOZ]^ []ZaTOTYR NZaP]LRP _Z _SP _Z[ 1)! ZQ _SP F5; WZYR&OT^_LYNP L`_Z _]LQQTN

";=I5 +)*,# "0)&XTWP ]LOT`^ dPWWZb M`QQP] L[[]ZcTXL_P^ L]PL^ _SL_ bZ`WO MP ^P]aPO Md _SP

[]Z[Z^PO 87;7 YP_bZ]V#' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' +2

;TR`]P +.' 7ZX[L]T^ZY ZQ F5; LYO =C@E aZW`XP^ "NZWZ] ^NLWP []Z[Z]_TZYLW _Z F5;3=C@E ]L_TZ#'''' ,)

;TR`]P +/' E_L_TZY ^[LNTYR XP_SZOZWZRd []Z[Z^PO TY _ST^ ^_`Od' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,+

;TR`]P +0' AL_TZYbTOP NZ]]TOZ] 87;7 ^_L_TZY NZ`Y_ aP]^`^ ^_L_TZY ^[LNTYR% LYY`LW LaP]LRP aZW`XP',-

;TR`]P +1' CW`R ]P\`T]PXPY_ aL]TLYNP MP_bPPY ^_L_TZY^' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,-

;TR`]P +2' EPY^T_TaT_d ZQ NZ]]TOZ] 87;7 ^_L_TZY LYO [W`R NZ`Y_^ _Z YP_bZ]V% ^_L_TZY ^[LNTYR% 69H

NZ`Y_% LYO NSL]RP _TXP' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,.

;TR`]P ,)' 8T^_LYNP MP_bPPY NZY^PN`_TaP NLYOTOL_P ]P_LTW ^T_P^'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,/

;TR`]P ,*' =TRSbLd PcT_^ NZWZ]&NZOPO Md OT^_LYNP _Z _SP YPL]P^_ PWPN_]TNLW ^`M^_L_TZY'''''''''''''''''''''' ,0

;TR`]P ,+' AL_TZYLW NSL]RTYR ^_L_TZY NZaP]LRP PYLMWPO Md []ZaTOTYR XTYTX`X 87;7 ^_L_TZY

NZaP]LRP "0)&XTWP M`QQP]^ [WLNPO L]Z`YO LWW NT_TP^ LYO _ZbY^#'''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,1

;TR`]P 6&*' 8LTWd H@F N`X`WL_TaP OT^_]TM`_TZY Q`YN_TZY^ Md [Z[`WL_TZY OPY^T_d% Q]ZX _SP +))2 A=FE'-0

;TR`]P 6&+' @TXTNVTYR A=FE OLTWd H@F N`X`WL_TaP OT^_]TM`_TZY Q`YN_TZY^ Md [Z[`WL_TZY OPY^T_d Md

]P^LX[WTYR >AD>J _]LaPW OL_L' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -1

;TR`]P 6&,' 5OU`^_XPY_ QLN_Z]3 YZY&]P^TOPY_TLW 9HE9(C9H ]L_TZ L^ L Q`YN_TZY ZQ [Z[`WL_TZY OPY^T_d'-1

;TR`]P 6&-' 5OU`^_XPY_ QLN_Z]3 YZY&]P^TOPY_TLW 9HE9(C9H ]L_TZ L^ L Q`YN_TZY ZQ C9H NZYNPY_]L_TZY'-2

;TR`]P 6&.' 9H>&C]Z 87;7 PQQPN_TaP NSL]RP ]L_P XZOPW3 [P]NPY_LRP ZQ 9HE9 ]L_PO [ZbP] OPWTaP]PO L^

L Q`YN_TZY ZQ NSL]RP O`]L_TZY LYO ML__P]d _PX[P]L_`]P' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .)

;TR`]P 6&/' 5OU`^_XPY_ QLN_Z]3 YZY&]P^TOPY_TLW 9HE9(C9H ]L_TZ L^ L Q`YN_TZY ZQ LXMTPY_

_PX[P]L_`]P' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .)
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jh[

;TR`]P 8&*' 7`X`WL_TaP OT^_]TM`_TZY ZQ OLTWd H@F TY +))2 A=FE LYO E=DC+ A8E' ''''''''''''''''''''''''''''' .,

;TR`]P 8&+' 5YY`LW H@F OT^_]TM`_TZY TY +))2 A=FE LYO E=DC+ A8E' ''''''''''''''''''''''''''''''''''''''''''''''''''' .-

;TR`]P 8&,' >X[LN_ ZQ LYY`LWTePO H@F "5H@F# ZY LaP]LRP WZYR&OT^_LYNP _]LaPW Q]P\`PYNd Q]ZX

E=DC+ A8E''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .-

;TR`]P 8&-' >X[LN_ ZQ LYY`LWTePO H@F "5H@F# ZY WZYR&OT^_LYNP _]LaPW Q]P\`PYNd Q]ZX E=DC+ A8E

"[P]NPY_TWP MTY^% Q]P\`PYNd ZQ +))$ XTWP OLd^#''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ..
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jh[[

?T^_ ZQ FLMWP^

FLMWP 9E&*' C9H @L]VP_ 7ZYOT_TZY^ QZ] _SP 7PY_]LW ENPYL]TZ LYO EPY^T_TaT_TP^ 9c[WZ]PO'''''''''''''''''''''' aT

FLMWP 9E&+' E`XXL]d ZQ E_L_TZY LYO CW`R 7Z`Y_ 9^_TXL_P^ QZ] _SP 7PY_]LW ENPYL]TZ "*.@ C9H^ TY

+),)# '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' aTT

FLMWP *' C9H @L]VP_ 7ZYOT_TZY^ QZ] _SP 7PY_]LW ENPYL]TZ LYO EPY^T_TaT_TP^ 9c[WZ]PO ''''''''''''''''''''''''''''.

FLMWP +' FZ[ *) G'E' G]MLY 5]PL^ Md C9H E_ZNV% +)*/ ">=E @L]VT_ +)*0#'''''''''''''''''''''''''''''''''''''''''''''''2

FLMWP ,' 9HE9 7SL]LN_P]T^_TN ZQ _SP FZ[ *) G'E' G]MLY C9H @L]VP_^% +)*0 "8B9 +)*0M# ''''''''''''''''' *)

FLMWP -' @ZOPWPO HPSTNWP^''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' *,

FLMWP .' @ZOPWPO 7SL]RTYR >YQ]L^_]`N_`]P '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' *,

FLMWP /' 7PY_]LW ENPYL]TZ C9H LYO AZY&DP^TOPY_TLW 9HE9 9^_TXL_P^ TY +),)% FZ[ *) G]MLY 5]PL^ */

FLMWP 0' 7PY_]LW ENPYL]TZ C9H LYO AZY&DP^TOPY_TLW 9HE9 9^_TXL_P^ TY +),)% Md 7ZXX`YT_d Fd[P

"bT_S AL_TZYLW FZ_LW# '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' */

FLMWP 1' AL_TZYLW 87;7 7ZaP]LRP ENPYL]TZ^ LWZYR G'E' >Y_P]^_L_P 7Z]]TOZ]^'''''''''''''''''''''''''''''''''''''''' *1

FLMWP 2' 9^_TXL_PO AL_TZYLW 87;7 E_L_TZY 7Z`Y_^ _Z 7ZaP] 7Z]]TOZ]^ `YOP] 8TQQP]PY_ ENPYL]TZ^ '''' *2

FLMWP 5&*' C`MWTN 7SL]RTYR CW`R^ Md AP_bZ]V "8B9 +)*0M# '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -/

FLMWP 5&+' C`MWTN 87;7 CW`R^ LYO E_L_TZY^ Md AP_bZ]V "8B9 +)*0M# ''''''''''''''''''''''''''''''''''''''''''''''''''' -/

FLMWP 6&*' 9H>&C]Z 8]TaTYR 8T^NSL]RP @ZOPW3 DPWL_TaP 6L__P]d 8T^NSL]RP DL_P^ L^ L ;`YN_TZY ZQ

5XMTPY_ FPX[P]L_`]P LYO 5aP]LRP F]T[ E[PPO'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -2
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$M^_i fW][ _dj[dj_edWbbo b[\j XbWda%
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*

* >Y_]ZO`N_TZY
Ibk]'_d ^oXh_Z [b[Yjh_Y l[^_Yb[i $IA>Oi% WdZ XWjj[ho [b[Yjh_Y l[^_Yb[i $;>Oi%wYebb[Yj_l[bo ademd Wi fbk]'_d

[b[Yjh_Y l[^_Yb[i $I>Oi%wfhel_Z[ lWh_eki X[d[\_ji je j^[ Nd_j[Z LjWj[i( M^[o h[ZkY[ h[b_WdY[ ed f[jheb[kc&

m^_Y^ WYYekdji \eh el[h 3*" e\ jejWb N(L( jhWdifehjWj_ed [d[h]o Yedikcfj_ed $N(L( >d[h]o Bd\ehcWj_ed

9Zc_d_ijhWj_ed T>B9U ,*+1% WdZ _i Y^WhWYj[h_p[Z Xo Wd [njh[c[bo lebWj_b[ cWha[j( LkXij_jkj_d] [b[Yjh_Y_jo \eh

]Wieb_d[ WdZ Z_[i[b YekbZ i_]d_\_YWdjbo _cfhel[ N(L( [d[h]o i[Ykh_jo& fhel_Z_d] ]h[Wj[h \k[b Z_l[hi_jo _d W

cWha[j Ykhh[djbo Zec_dWj[Z Xo W i_d]b[ [d[h]o iekhY[( I>Oi Wbie fheZkY[ p[he jW_bf_f[ [c_ii_edi WdZ

fej[dj_Wbbo bem eh p[he ]h[[d^eki[ ]Wi [c_ii_edi& Z[f[dZ_d] ed j^[ [b[Yjh_Y_jo ][d[hWj_ed c_n $Hhi_ [j Wb(

,*+0%(

I>O iWb[i _d j^[ Nd_j[Z LjWj[i _dYh[Wi[Z Xo .*" _d ,*+0& h[WY^_d] W jejWb ijeYa e\ el[h /**&*** l[^_Yb[i $BAL

FWha_j ,*+1%( M^_i hWf_Z cWha[j ]hemj^ _i j^[ h[ikbj e\ i_]d_\_YWdj WZlWdY[i _d I>O j[Y^debe]_[i& ceij dejWXbo

j^[ hWf_Zbo \Wbb_d] Yeij e\ b_j^_kc'_ed XWjj[h_[i ki[Z _d Wkjecej_l[ Wffb_YWj_edi $N( L( =[fWhjc[dj e\ >d[h]o

T=H>U ,*+1W& Goal_ij WdZ G_biied ,*+/%& Wi m[bb Wi feb_Yo ikffehj( Ieb_Yo ikffehj _dYbkZ[i ]el[hdc[dj

h[i[WhY^ WdZ Z[l[befc[dj ikffehj $m^_Y^ Wbie [dWXb[Z XWjj[ho j[Y^debe]o WZlWdY[c[dji%5 j[Y^d_YWb WdZ Yeij

jWh][ji& cWdZWj[i& WdZ h[]kbWj_edi $K$M$& YehfehWj[ Wl[hW][ \k[b [Yedeco T<9?>U ijWdZWhZi WdZ p[he [c_ii_ed

l[^_Yb[ TS>OU cWdZWj[i%5 \_dWdY_Wb _dY[dj_l[i \eh I>O fkhY^Wi[ WdZ Y^Wh]_d] ijWj_ed _dijWbbWj_edi5 WdZ ej^[h

c[Wikh[i _dYh[Wi_d] j^[ lWbk[ fhefei_j_ed e\ Wbj[hdWj_l[ \k[b l[^_Yb[i $K$M$& fh[\[h[dj_Wb fWha_d] eh WYY[ii je

^_]^'eYYkfWdYo l[^_Yb[ bWd[i% $Bdj[hdWj_edWb >d[h]o 9][dYo TB>9U ,*+1%( Lj_bb& m_Z[ifh[WZ cWha[j WZefj_ed

e\ I>Oi h[cW_di ^_dZ[h[Z Xo cWdo \WYjehi& _dYbkZ_d] b_c_j[Z WlW_bWX_b_jo e\ ceZ[bi WdZ ijob[i& ^_]^[h Yeij

YecfWh[Z m_j^ Yedl[dj_edWb l[^_Yb[i& WdZ j^[ bWYa e\ W Yedl[d_[dj WdZ kX_gk_jeki d[jmeha e\ Y^Wh]_d]

ijWj_edi(

NdZ[hijWdZ_d] j^[ XWhh_[hi je WdZ X[d[\_ji e\ Z[fbeo_d] W m_Z[ifh[WZ WdZ [\\[Yj_l[ d[jmeha e\ I>O Y^Wh]_d]

ijWj_edi& Wbie ademd Wi [b[Yjh_Y l[^_Yb[ ikffbo [gk_fc[dj $>OL>%& _i fWhj_YkbWhbo _cfehjWdj( LkY^ W d[jmeha

mekbZ fhecej[ I>O Yedikc[h WYY[fjWdY[ WdZ cWha[j ]hemj^& [dWXb[ bed]'Z_ijWdY[ jhWl[b \eh ;>Oi

$Wbb[l_Wj_d] j^[ hWd][ Wdn_[jo YedY[hdi e\ cWdo Yedikc[hi%& WdZ fej[dj_Wbbo _dYh[Wi[ j^[ i^Wh[ e\ [b[Yjh_Y c_b[i

Zh_l[d Xo IA>Oi( Bd\hWijhkYjkh[ fbWdd_d] ckij Wdj_Y_fWj[ I>O WZefj_ed m^_b[ h[cW_d_d] Yeij'[\\[Yj_l[ ie bem

ijWj_ed kj_b_pWj_ed Ze[i dej i[l[h[bo kdZ[hc_d[ j^[ Xki_d[ii YWi[ \eh Xk_bZ_d] WdZ ef[hWj_d] ijWj_edi $F[bW_dW

[j Wb( ,*+1%( Lk\\_Y_[dj h[l[dk[ _i h[gk_h[Z je Xk_bZ WdZ Yedj_dk[ ef[hWj_d] j^[ >OL> d[jmeha Wi j^[ I>O

cWha[j ]hemi el[h j_c[(

M^_i h[fehj fh[i[dji Wd WffheWY^ \eh Z[l[bef_d] W N(L( d[jmeha e\ ded'h[i_Z[dj_Wb >OL> j^Wj [dWXb[i XheWZ[h

I>O WZefj_ed WdZ cWn_c_p[i I>O ki[( M^_i WdWboi_i YWd ^[bf _d\ehc lWh_eki fkXb_Y WdZ fh_lWj[ ijWa[^ebZ[hi

m^e Wh[ i[[a_d] je fhel_Z[ dWj_edm_Z[ Y^Wh]_d] Yel[hW][ WdZ _cfhel[ j^[ Xki_d[ii YWi[ \eh Xk_bZ_d] ijWj_edi

Xo cWn_c_p_d] ijWj_ed kj_b_pWj_ed(

*'* DPNPY_ 9HE9 >YT_TL_TaP^ LYO 5YLWd^T^ E_`OTP^

L[l[hWb h[Y[dj fkXb_Y WdZ fh_lWj[ _d_j_Wj_l[i WdZ f_bej fhe`[Yji Wh[ fhecej_d] >OL> ]hemj^ WYheii j^[ Nd_j[Z

LjWj[i Wi W mWo je _dYh[Wi[ I>O WZefj_ed Xo [d^WdY_d] Yedikc[h \Wc_b_Wh_jo WdZ WYY[fjWdY[ e\ j^_i j[Y^debe]o

Wi m[bb Wi fhel_Z_d] W ceh[ Yedl[d_[dj d[jmeha e\ Y^Wh]_d] ijWj_edi( Bd fWhj_YkbWh& Z_h[Yj Ykhh[dj \Wij Y^Wh]_d]

$=<?<% _i h[Y[_l_d] i_]d_\_YWdj Wjj[dj_ed Wi j^[ \Wij[ij I>O Y^Wh]_d] ioij[c Ykhh[djbo WlW_bWXb[( M[ibWsi

Lkf[hY^Wh][h& <A9Z[FH& WdZ L9>si YecX_d[Z Y^Wh]_d] ioij[c $<<L% Wh[ j^[ Ykhh[djbo WlW_bWXb[ ijWdZWhZi

\eh =<?<( M^[ bWdZiYWf[ e\ =<?< _d j^[ Nd_j[Z LjWj[i _i [nf[Yj[Z je Y^Wd][ i_]d_\_YWdjbo m_j^ j^[

f[d[jhWj_ed e\ bed][h'hWd][ ;>Oi $m_j^ el[h ,** c_b[i e\ Zh_l_d] hWd][%& m^_Y^ b_a[bo m_bb h[bo ed =<?< je

cWa[ bed]'Z_ijWdY[ jh_fi $E=Mi%( P^_b[ \Wij Y^Wh]_d] Ykhh[djbo hWd][i X[jm[[d /* WdZ +,* a_bemWjji $aP%&

fem[h b[l[bi kf je .** aP Wh[ Ykhh[djbo X[_d] [nfbeh[Z je h[ZkY[ Y^Wh]_d] j_c[ WdZ fhel_Z[ W ceh[

Yedl[d_[dj Yedikc[h [nf[h_[dY[(
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+

Hl[h j^[ fWij \_l[ o[Whi& M[ibW ^Wi [ijWXb_i^[Z W d[jmeha e\ -/1 \Wij'Y^Wh]_d] ijWj_edi& ikffehj_d] ,&.12

_dZ_l_ZkWb \Wij Y^Wh][hi hWj[Z Wj kf je +,* aP $=H> ,*+1X%( >WY^ ikf[hY^Wh][h ijWj_ed ^Wi X[jm[[d ed[ WdZ

+, +,*'aP fbk]i& m_j^ Wd Wl[hW][ e\ i[l[d fbk]i f[h ijWj_ed( 9i j^[ edbo WkjecWa[h i[bb_d] bed]'hWd][ ;>Oi

_d j^[ Nd_j[Z LjWj[i Zkh_d] j^_i f[h_eZ& M[ibW ijWhj[Z WZZh[ii_d] j^[ Y_hYkbWh Z_b[ccW X[jm[[d Wbj[hdWj_l[ \k[b

l[^_Yb[ WZefj_ed WdZ h[\k[b_d] _d\hWijhkYjkh[ WlW_bWX_b_jo Xo Z[fbeo_d] W dWj_edWb d[jmeha e\ fhefh_[jWho

Y^Wh]_d] ijWj_edi je [dWXb[ bed]'Z_ijWdY[ jhWl[b \eh M[ibW l[^_Yb[i( M[ibW h[Y[djbo WddekdY[Z j^[ ]eWb e\

ZekXb_d] j^[ dkcX[h e\ ikf[hY^Wh][hi Xej^ dWj_edWbbo WdZ ]beXWbbo( 9i e\ Ckd[ ,*+1& j^[ Wl[hW][ Z_ijWdY[

X[jm[[d M[ibW ikf[hY^Wh][h ijWj_edi _i Wffhen_cWj[bo 01 c_b[i $XWi[Z ed ZWjW \hec =H> T,*+1XU%(

>b[Yjh_\o 9c[h_YWwW fhe`[Yj \kdZ[Z _d =[Y[cX[h ,*+0 Xo OebaimW][d @hekf e\ 9c[h_YW Wi h[gk_h[Z Xo

9ff[dZ_n < je j^[ ,(*'E_j[h IWhj_Wb <edi[dj =[Yh[[w^Wi Yecc_jj[Z je _dl[ij_d] !, X_bb_ed el[h j^[ d[nj +*

o[Whi _d S>O _d\hWijhkYjkh[ WdZ [ZkYWj_ed fhe]hWci& _dYbkZ_d] !2** c_bb_ed _d <Wb_\ehd_W Wbed[ $>b[Yjh_\o

9c[h_YW ,*+1& @h[[d <Wh K[fehji ,*+1%( Bd _ji \_hij dWj_edWb S>O _dl[ijc[dj YoYb[ $-* cedj^i& j^hek]^ c_Z'

,*+3%& >b[Yjh_\o 9c[h_YW fbWdi je Z[l[bef W bWh][ d[jmeha e\ Yecckd_jo'XWi[Z I>O Y^Wh]_d] ijWj_edi Wi m[bb

Wi Wffhen_cWj[bo -** \Wij'Y^Wh]_d] ijWj_edi Wbed] ^_]^'jhW\\_Y Yehh_Zehi X[jm[[d c[jhefeb_jWd Wh[Wi _d -3

ijWj[i( >WY^ Yehh_Zeh =<?< ijWj_ed m_bb _dYbkZ[ \ekh je j[d fbk]i m_j^ Wd Wl[hW][ e\ \_l[ fbk]i f[h ijWj_ed(

BdZ_l_ZkWb fbk]i m_bb X[ hWj[Z Wj +/* aP m_j^ j^[ WX_b_jo je X[ kf]hWZ[Z je kf je -/* aP \eh \kjkh[ l[^_Yb[i

j^Wj YWd WYY[fj ^_]^[h fem[h Y^Wh]_d]( <ehh_Zeh =<?< ijWj_edi m_bb X[ ifWY[Z ed Wl[hW][ 1* c_b[i WfWhj m_j^ W

cWn_ckc Z_ijWdY[ e\ +,* c_b[i X[jm[[d Yedi[Ykj_l[ ijWj_edi( M^[ >b[Yjh_\o 9c[h_YW d[jmeha m_bb X[ ded'

fhefh_[jWho Xo fhel_Z_d] Xej^ <A9Z[FH WdZ L9> <<L fbk] jof[i& Wbbem_d] Wdo ;>O je Y^Wh][(

G_iiWd WdZ ;FP Wh[ fWhjd[h_d] je ZekXb[ j^[ >O]e d[jmeha e\ \Wij Y^Wh]_d] ijWj_edi WYheii j^[ Nd_j[Z LjWj[i(

9i e\ CWdkWho ,*+1& Wd WZZ_j_edWb +1. >O]e /*'aP \Wij Y^Wh]_d] ijWj_edi WYheii -- ijWj[i ^Wl[ X[[d _dijWbb[Z&

m_j^ Wd WZZ_j_edWb /* ijWj_edi fbWdd[Z \eh ,*+1 $G_iiWd ,*+1%(

M^[ N(L( =[fWhjc[dj e\ MhWdifehjWj_ed $=HM% h[Y[djbo Z[i_]dWj[Z i[l[hWb ^_]^mWoi Wi Wbj[hdWj_l[ \k[b

Yehh_Zehi $_dYbkZ_d] .2 I>O Y^Wh]_d] Yehh_Zehi% m_j^ j^[ _dj[dj e\ [ijWXb_i^_d] W Yecfh[^[di_l[ dWj_edWb

d[jmeha e\ h[\k[b_d] ijWj_edi je fhecej[ j^[ Yedj_dk[Z WZefj_ed e\ Wbj[hdWj_l[ \k[b l[^_Yb[i $=HM ,*+1W%( M^_i

d[jmeha m_bb _dYbkZ[ dWj_edWbbo Yedi_ij[dj i_]dW][ WdZ _i _dj[dZ[Z je [dYekhW][ ckbj_'ijWj[ YebbWXehWj_edi e\

fkXb_Y)fh_lWj[ ijWa[^ebZ[hi(

EWkdY^[Z _d ,**3& j^[ >O Ihe`[Yj fWhjd[h[Z m_j^ Y_jo& h[]_edWb& WdZ ijWj[ ]el[hdc[dji5 kj_b_j_[i5 WdZ ej^[h

eh]Wd_pWj_edi _d +2 Y_j_[i je Z[fbeo WXekj +.&*** E[l[b , I>O Y^Wh][hi WdZ -** Z_h[Yj Ykhh[dj $=<% \Wij

Y^Wh][hi $=H> ,*+.%( M^[ >O Ihe`[Yj mWi j^[ \_hij bWh]['iYWb[ ZWjW'Yebb[Yj_ed [\\ehj \eh I>Oi WdZ h[bWj[Z

_d\hWijhkYjkh[ _d j^[ Nd_j[Z LjWj[i $BZW^e GWj_edWb EWXehWjeho TBGEU ,*+-%(

Bd fWhWbb[b je j^[i[ _d_j_Wj_l[i& i[l[hWb WdWboj_YWb ijkZ_[i ^Wl[ [nfbeh[Z j^[ effehjkd_j_[i WdZ _cfb_YWj_edi

h[bWj[Z je >OL> Z[l[befc[dj( Bd j^_i [Whbo cWha[j f^Wi[ \eh I>O WZefj_ed& l[^_Yb[ Yed\_]khWj_edi& ijob[i& WdZ

Wbb'[b[Yjh_Y hWd][i Wh[ Y^Wd]_d] hWf_Zbo _d h[ifedi[ je [lebl_d] Yedikc[h fh[\[h[dY[i WdZ j[Y^debe]o

_cfhel[c[dji $fWhj_YkbWhbo XWjj[ho Yeij%( ?kjkh[ l[^_Yb[ Wjjh_Xkj[i WdZ h[gk_h[c[dji h[cW_d kdY[hjW_d& WdZ j^[

ceij [\\[Yj_l[ >OL> ijhWj[]o je ikffehj I>O WZefj_ed m_bb Z[f[dZ ed ^em j^[i[ jh[dZi [lebl[ el[h j_c[(

Lj_bb& lWh_eki ijWa[^ebZ[hi ckij Wdj_Y_fWj[ W hWd][ e\ feii_Xb[ \kjkh[ jh[dZi je Z[l[bef Yeij' WdZ cWha[j'

[\\[Yj_l[ >OL> fbWdi( Bd j^_i Yedj[nj& iY[dWh_e WdWboi_i WdZ cWha[j i_ckbWj_ed ijkZ_[i YWd _d\ehc Z_\\[h[dj

ijWa[^ebZ[hi Zkh_d] j^[ >OL> fbWdd_d] fheY[ii& _dYbkZ_d] \[Z[hWb WdZ beYWb ]el[hdc[dji& fh_lWj[ _dl[ijehi&

l[^_Yb[ cWdk\WYjkh[hi& WdZ _d\hWijhkYjkh[ Z[l[bef[hi(

Bd j^[ +2j^ [Z_j_ed e\ j^[ 0ZYUSUYO[K 4]KIZYO[K BZW[K^" Wd WddkWb _dj[hdWj_edWb Wii[iic[dj e\ j^[ Ykhh[dj ijWj[

WdZ \kjkh[ fheif[Yji e\ j^[ mehbZm_Z[ Wkjecej_l[ _dZkijho& DIF@ \eYki[Z ed j^[ heb[ e\ l[^_Yb[

[b[Yjh_\_YWj_ed WdZ _ji Yedd[Yj_ed m_j^ _d\hWijhkYjkh[ $DIF@ ,*+1%( 9bj^ek]^ /*" e\ j^[ 3/- [n[Ykj_l[i m^e

fWhj_Y_fWj[Z _d j^[ DIF@ ikhl[o _Z[dj_\_[Z ;>Oi Wi j^[ _dZkijhosi a[o d[Wh'j[hc $,*+1 je ,*,/% jh[dZ& ceij

h[ifedZ[dji $0," e\ [n[Ykj_l[i% Wbie WXiebkj[bo eh fWhjbo W]h[[Z j^Wj ;>Oi tm_bb \W_bu em_d] je _d\hWijhkYjkh[

Y^Wbb[d][i( M^_i f[ii_c_ij_Y bed]'j[hc l_[m e\ j^[ _dZkijhosi WX_b_jo je el[hYec[ _d\hWijhkYjkh[ Y^Wbb[d][i mWi

ceh[ fhedekdY[Z \hec h[ifedZ[dji _d Hh]Wd_iWj_ed \eh >Yedec_Y <e'ef[hWj_ed WdZ =[l[befc[dj Yekdjh_[i&
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m^[h[Wi h[ifedZ[dji _d <^_dW m[h[ ceh[ efj_c_ij_Y( DIF@ YedYbkZ[Z j^Wj i_]d_\_YWdj _dl[ijc[dji _d W

kX_gk_jeki WdZ ki[h'\h_[dZbo I>O Y^Wh]_d] _d\hWijhkYjkh[ Wh[ YhkY_Wb \eh ikffehj_d] bed]'j[hc I>O WZefj_ed

WdZ j^Wj el[hYec_d] j^[ hWd][ Wdn_[jo _iik[ \eh ;>O ki[hi _i Yh_j_YWb \eh j^[ bed]'j[hc ikhl_lWb e\ ;>Oi(

BGE h[Y[djbo b[l[hW][Z _d\ehcWj_ed \hec fh[l_eki ZWjW Yebb[Yj_ed WYj_l_j_[i je Wii[ii Yh_j[h_W \eh Z[i_]d_d] WdZ

kf]hWZ_d] =<?< Yecfb[n[i j^Wj fhel_Z[ \Wij'Y^Wh]_d] effehjkd_j_[i \eh ;>O Zh_l[hi _d khXWd Yecckd_j_[i

WdZ ed Yehh_Zehi $?hWdY\ehj [j Wb( ,*+1%( ?_dZ_d]i WdZ b[iiedi b[Whd[Z ik]][ij j^Wj t=<?<i Wh[ ceij ki[\kb

m^[d j^[o Wh[ i_j[Z m_j^_d W ^Wb\'c_b[ e\ cW`eh jhWdifehjWj_ed Yehh_Zehi& m^[h[ j^[o YWd ikffehj Xej^ _djhW WdZ

_dj[h'khXWd jhWl[bu WdZ j^Wj tj^[h[ _i W ]h[Wj[h b_a[b_^eeZ j^Wj W =<?< m_bb X[ ^_]^bo kj_b_p[Z _\ _j _i beYWj[Z Wj

eh d[Wh W mehafbWY[ m^[h[ [cfbeo[[i Wh[ b_a[bo je emd I>Oiu $?hWdY\ehj [j Wb( ,*+1%(

GWl_]Wdj K[i[WhY^ ^Wi fkXb_i^[Z i[l[hWb ijkZ_[i WXekj effehjkd_j_[i \eh ]beXWb I>O WdZ h[bWj[Z _d\hWijhkYjkh[

cWha[ji( Bji 32 2NGWMOTM <GV LUW YNK DTOYKJ BYGYKX [nfbeh[i \Wij'Y^Wh]_d] effehjkd_j_[i j^Wj [dWXb[ _dj[hY_jo&

_dj[hijWj[& WdZ Yheii'Yekdjho jhWl[b _d h[ifedi[ je cWha[j jh[dZi j^Wj Wh[ fhecej_d] bed]'hWd][ ;>O WZefj_ed

$ikY^ Wi XWjj[ho YWfWY_j_[i e\ q0* a_bemWjj'^ekhi% $GWl_]Wdj K[i[WhY^ ,*+0%( M^[ h[fehj cWfi j^[ fhe]h[ii_ed

e\ \Wij'Y^Wh]_d] ijWj_edi d[[Z[Z je c[[j j^[ Z[cWdZi e\ b_]^j'Zkjo ;>Oi j^hek]^ W f^Wi[Z hebbekj& \eYki_d] ed

j^[ d[[Zi e\ bed]'hWd][ ;>Oi( M^[ WdWboi_i i^emi j^Wj 3/ \Wij Y^Wh]_d] ijWj_edi mekbZ fhel_Z[ XWi_Y bed]'

Z_ijWdY[ Yel[hW][ \eh ;>O jhWl[b( Bj Wbie i^emi j^Wj ik\\_Y_[dj Yel[hW][ \eh ;>Oi _d j^[ jef +** c[jhefeb_jWd

Wh[Wi YekbZ X[ WY^_[l[Z m_j^ .*2 ijWj_edi(

M^[ <Wb_\ehd_W >d[h]o <ecc_ii_edsi BYGYK\OJK ?4E 8TLWGXYWZIYZWK 0XXKXXSKTY _i Wd [nWcfb[ e\ iY[dWh_e

WdWboi_i Z[l[bef[Z Wj j^[ ijWj[ b[l[b $F[bW_dW WdZ >_Y^cWd ,*+/& F[bW_dW WdZ A[bm_] ,*+.%( Bd j^_i ijkZo&

I>O iWb[i Wh[ [ij_cWj[Z XWi[Z ed Yecfb_WdY[ m_j^ j^[ S>O cWdZWj[& WdZ I>O jhWl[b i_ckbWj_edi Wh[

f[h\ehc[Z je Wii[ii j^[ heb[ e\ fkXb_Y _d\hWijhkYjkh[ _d \kjkh[ I>O cWha[j ]hemj^& \eYki_d] ed j^[ Z[]h[[ je

m^_Y^ _dYh[Wi[Z fkXb_Y Y^Wh]_d] cWo _dYh[Wi[ ['c_b[i( K[ikbji i^em j^Wj ,,/ je 11/ \Wij'Y^Wh]_d] ijWj_edi m_bb

X[ h[gk_h[Z je ikffehj + c_bb_ed I>Oi _d <Wb_\ehd_W& Z[f[dZ_d] ed Y^Wh]_d] fh[\[h[dY[( Hd[ YedYbki_ed e\ j^[

h[fehj _i j^Wj _di_]^ji \hec WdWboj_YWb ijkZ_[i Wh[ h[gk_h[Z je ]k_Z[ j^[ Z[l[befc[dj e\ [\\[Yj_l[ d[Wh'j[hc \Wij'

Y^Wh][h _dijWbbWj_ed ijhWj[]_[i(

9 ,*+- GWj_edWb 9YWZ[co e\ LY_[dY[i h[fehj [nfbeh[Z Wbj[hdWj_l[ iY[dWh_ei j^Wj mekbZ hWZ_YWbbo jhWdi\ehc j^[

N(L( fWii[d][h l[^_Yb[ i[Yjeh& _dYbkZ_d] [dWXb_d] j[Y^debe]_[i WdZ WZefj_ed XWhh_[hi $GWj_edWb K[i[WhY^

<ekdY_b ,*+-%( M^[ h[fehj _Z[dj_\_[i Y^Wh]_d] _d\hWijhkYjkh[ WlW_bWX_b_jo Wi W cW`eh XWhh_[h je Yedikc[h

WZefj_ed e\ I>Oi(

*'+ 5YLWd_TN 5[[]ZLNS

M^_i I>O Y^Wh]_d] ijkZo Yecfb[c[dji j^[ [n_ij_d] b_j[hWjkh[ Xo fhel_Z_d] kfZWj[Z WdZ Yecfh[^[di_l[

WdWboi_i e\ j^[ dWj_edWb I>O Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[dji m_j^_d Y_j_[i& jemdi& WdZ hkhWb Wh[Wi WdZ

Wbed] Yehh_Zehi Yedd[Yj_d] j^[c( Bj fhel_Z[i ]k_ZWdY[ je h[]_edWb WdZ dWj_edWb ijWa[^ebZ[hi ed ded'h[i_Z[dj_Wb

>OL> ijhWj[]_[i WdZ fbWdi& Xej^ je h[ZkY[ hWd][ Wdn_[jo Wi W XWhh_[h je _dYh[Wi[Z I>O iWb[i WdZ je fhecej[

[\\[Yj_l[ ki[ e\ fh_lWj[)fkXb_Y _d\hWijhkYjkh[ _dl[ijc[dji(

*'+'* 7ZYNP[_`LW DP[]P^PY_L_TZY ZQ C9H 7SL]RTYR >YQ]L^_]`N_`]P DP\`T]PXPY_^

I>O Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[djiwj^[ dkcX[h e\ ijWj_edi WdZ fbk]i h[gk_h[Z je fhel_Z[ W Yedl[d_[dj

WdZ kX_gk_jeki d[jmeha e\ I>O Y^Wh]_d] effehjkd_j_[iwm_bb [lebl[ Wi I>O WZefj_ed _dYh[Wi[i( Bd fWhj_YkbWh&

jme Zh_l_d] \ehY[i Y^WhWYj[h_p[ j^[ Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[Z je ikffehj W ]hem_d] \b[[j e\ I>Oi4

+( 9 XWi_Y b[l[b e\ ][e]hWf^_Y "*,$+!%$ _i h[gk_h[Z je ]kWhWdj[[ dWj_edm_Z[ Y^Wh]_d] effehjkd_j_[i WdZ

[dWXb[ bed]'Z_ijWdY[ jhWl[b \eh ;>Oi(

,( Hl[h j_c[& W bWh][h d[jmeha e\ ijWj_edi m_bb X[ h[gk_h[Z je iWj_i\o ]hem_d] "&!+%')% #$(!)#( M^[

h[gk_h[c[dj _dYh[Wi[i ded'b_d[Whbo m_j^ I>O cWha[j i^Wh[( 9j bem cWha[j i^Wh[i& j^[ h[gk_h[c[dj

_dYh[Wi[i gk_Yabo X[YWki[ I>Oi Wh[ Ybkij[h[Z _d fWhj_YkbWh Wh[Wi WdZ Y^Wh]_d] _i YedY[djhWj[Z Zkh_d]
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if[Y_\_Y j_c[i ikY^ Wi W\j[h Yecckj_d] f[h_eZi WdZ ed m[[a[dZi $\eh bed]'Z_ijWdY[ jhWl[b%( 9i I>O

cWha[j i^Wh[ _dYh[Wi[i& j^[ _d\hWijhkYjkh[ h[gk_h[c[dji _dYh[Wi[ b[ii W]]h[ii_l[bo em_d] je j^[ dWjkhWb

ijeY^Wij_Y \[Wjkh[i e\ Zh_l_d] X[^Wl_ehwdej Wbb Zh_l[hi m_bb h[gk_h[ Y^Wh]_d] _d j^[ iWc[ beYWj_ed WdZ Wj

j^[ iWc[ j_c[( Bd W \kbbo Z[l[bef[Z cWha[j& [WY^ WZZ_j_edWb I>O b[WZi je bem[h _dYh[c[djWb h[gk_h[c[dji

\eh I>O Y^Wh]_d] _d\hWijhkYjkh[(

?_]kh[ + _bbkijhWj[i Yel[hW][ $Xbk[ b_d[% WdZ Z[cWdZ $XbWYa b_d[% _d\hWijhkYjkh[ h[gk_h[c[dji \eh Z_\\[h[dj I>O

cWha[j i^Wh[i( M^[ Yel[hW][ h[gk_h[c[dj _i _dZ[f[dZ[dj e\ I>O WZefj_ed4 [l[d _\ \[m I>Oi Wh[ Z[fbeo[Z& W

kX_gk_jeki d[jmeha e\ ijWj_edi _i h[gk_h[Z je [dWXb[ bed]'Z_ijWdY[ jhWl[b& fh[l[dj hWd][ Wdn_[jo& WdZ fhecej[

I>O WZefj_ed( M^[h[\eh[& W tkj_b_pWj_ed ]Wfu [n_iji Wj bem I>O cWha[j i^Wh[i& m^_Y^ _i Y^WhWYj[h_p[Z Xo W

cWha[j Z[cWdZ \eh Y^Wh]_d] _d\hWijhkYjkh[ j^Wj _i bem[h j^Wd j^[ h[gk_h[Z Yel[hW][ _d\hWijhkYjkh[5 j^[

_d\hWijhkYjkh[ _i kdZ[hkj_b_p[Z& m^_Y^ d[]Wj_l[bo _cfWYji ijWj_ed \_dWdY_Wb f[h\ehcWdY[ WdZ cWa[i _j Z_\\_Ykbj je

`kij_\o _dl[ijc[dj _d d[m ijWj_edi $F[bW_dW [j Wb( ,*+1%( 9i I>O WZefj_ed _dYh[Wi[i& j^[ Z[cWdZ \eh Y^Wh]_d]

_d\hWijhkYjkh[ [nY[[Zi j^[ Yel[hW][ _d\hWijhkYjkh[& Yh[Wj_d] tcWha[j fkbbu \eh j^[ _dijWbbWj_ed e\ WZZ_j_edWb

Y^Wh]_d] ijWj_edi eh j^[ WZZ_j_ed e\ fbk]i je [n_ij_d] ijWj_edi(

=[YgdW *' G<L UZSdY[`Y dWcg[dW_W`fe Wha^gf[a` Se S Xg`Uf[a` aX G<L _Sd]Wf eZSdW'

M^_i h[fehj gkWdj_\_[i ded'h[i_Z[dj_Wb >OL> h[gk_h[c[dji d[Y[iiWho je c[[j Yedikc[h Yel[hW][ [nf[YjWj_edi

_dZ[f[dZ[dj e\ I>O WZefj_ed b[l[b WdZ je c[[j Yedikc[h Z[cWdZ _d ^_]^ I>O WZefj_ed iY[dWh_ei( <el[hW][

WdZ Z[cWdZ [ij_cWj[i Wh[ cWZ[ \eh4

" <_j_[i $.20 <[diki NhXWd 9h[Wi& fefkbWj_ed ]h[Wj[h j^Wd /*&***& 1+" e\ N(L( fefkbWj_ed%

" Memdi $-&*21 <[diki NhXWd <bkij[hi& fefkbWj_ed ,&/** je /*&***& +*" e\ N(L( fefkbWj_ed%

" KkhWb 9h[Wi $h[]_edi dej Yel[h[Z Xo <[diki NhXWd 9h[Wi)<bkij[hi& +3" e\ N(L( fefkbWj_ed%

" Bdj[hijWj[ A_]^mWo Loij[c <ehh_Zehi $,2&/-* c_b[i e\ ^_]^mWo%(

*'+'+ ENPYL]TZ 8T^N`^^TZY

M^[ cW`eh_jo e\ j^_i h[fehj Z[iYh_X[i Wd WdWboj_Y fheY[ii \eh [ij_cWj_d] I>O ded'h[i_Z[dj_Wb Y^Wh]_d]

h[gk_h[c[dji m_j^_d Yecckd_j_[i $Y_j_[i& jemdi& WdZ hkhWb Wh[Wi% WdZ Wbed] Bdj[hijWj[ Yehh_Zehi& Wiikc_d] ^ec[

Y^Wh]_d] _i j^[ Zec_dWdj X[^Wl_eh( P^_b[ _j _i dej j^[ _dj[dj_ed e\ j^_i meha je \eh[YWij j^[ \kjkh[ I>O cWha[j&

I>O cWha[j iY[dWh_ei Wh[ Z[l[bef[Z je [n[hY_i[ j^[ _d\hWijhkYjkh[ [ij_cWj_ed c[j^eZebe]o WdZ ^_]^b_]^j

i[di_j_l_j_[i( M^[ WdWboi_i Wii_]di de fheXWX_b_j_[i je Wdo I>O cWha[j iY[dWh_ei WdZ Yedi_Z[hi ded[ e\ j^[

iY[dWh_ei Wi ceij b_a[bo( Aem[l[h& W Y[djhWb iY[dWh_e _i [ijWXb_i^[Z \hec m^_Y^ _dZ_l_ZkWb [b[c[dji e\ j^[

ceZ[b_d] \hWc[meha Wh[ ijkZ_[Z ki_d] fWhWc[jh_Y i[di_j_l_jo WdWboi_i( I>O cWha[j YedZ_j_edi \eh j^[ Y[djhWb

iY[dWh_e WdZ i[di_j_l_j_[i [nfbeh[Z Wh[ i^emd _d MWXb[ +(
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JST^W *' G<L DSd]Wf 9a`V[f[a`e Xad fZW 9W`fdS^ IUW`Sd[a S`V IW`e[f[h[f[We <jb^adWV

*.D "^[`WSd YdaifZ fa +)! aX

C;L eS^We [` +),)#

2D "YdaifZ fa *)! aX +),) eS^We#

+*D "YdaifZ fa ,)! aX +),) eS^We#

"dS`YW bdWXWdW`UW#

D[j

G?<L+) *)!

G?<L.) ,.!

8<L*)) *.!

8<L+.) ,)!

G?<L+)&IKL .!

8<L+.)&IKL .!

Ca`Y ( IZadf

G?<L+) )! ( -)!

G?<L.) .)! ( )!

8<L*)) )! ( .)!

8<L+.) -)! ( )!

G?<L+)&IKL )! ( *)!

8<L+.)&IKL *)! ( )!

"i( bab' 6 .)]#

1,!

"TSeWV a` Wj[ef[`Y ?<Le#

0*! "TSeWV a` Wj[ef[`Y C;Le#

2*! "TSeWV a` Wj[ef[`Y G<Le#

*3* -3* fa *3-

?S^X aX Xg^^ egbbadf Ea G?<L egbbadf fa Xg^^ egbbadf

"_Sj[_[lW G?<L WLDJ#

*)! .! fa .)!

11! 11!% 1.!% S`V 1+!

=g^^ @`fWdefSfW DWYS&dWY[a`e% 1)! aX Ca`Y ;[efS`UW

Jd[be "JdShW^Wd 7`S^ke[e =dS_Wiad]

QJ7=R#% S`V =g^^ @`fWdefSfW

0) _[^We -) fa *)) _[^We

+) _[`gfWe "*.) ]M# *) fa ,) _[`gfWe

"-)) fa *)) ]M#

WLDJ 5 _[^We SUZ[WhWV a` W^WUfd[U baiWd

IKL 5 ebadf gf[^[fk hWZ[U^W

M^[ Y[djhWb iY[dWh_e WhX_jhWh_bo Wiikc[i W b_d[Wh ]hemj^ _d j^[ iWb[ e\ d[m I>Oi& Yb_cX_d] je ,*" e\ Wbb b_]^j'

Zkjo l[^_Yb[ $E=O% iWb[i _d ,*-*( M^_i iWb[i hWj[ mekbZ h[ikbj _d W jejWb e\ +/ c_bb_ed I>Oi ed N(L( heWZi _d

,*-* $Wffhen_cWj[bo /" e\ j^[ jejWb N(L( E=O ijeYa _d ,*-*%( L[di_j_l_j_[i WhekdZ I>O iWb[i Wh[ [nfbeh[Z

X[jm[[d 3 WdZ ,+ c_bb_ed I>Oi $+*" je -*" e\ N(L( E=O iWb[i _d ,*-*%(

M^[ hWd][ fh[\[h[dY[ lWh_WXb[ _i c[Wdj je h[\b[Yj h[bWj_l[ WZefj_ed e\ j^[ i^ehj' WdZ bed]'hWd][ IA>Oi WdZ

;>Oi( ?eh [nWcfb[& j^[ Y[djhWb iY[dWh_e \[Wjkh[i W fh[\[h[dY[ \eh IA>Oi m_j^ bed][h [b[Yjh_Y Zh_l_d] hWd][i&

h[ikbj_d] _d ]h[Wj[h i^Wh[i \eh IA>O/*i WdZ ;>O,/*i $h[bWj_l[ je IA>O,*i WdZ ;>O+**i& h[if[Yj_l[bo%(

=kh_d] j^[ i[di_j_l_jo WdWboi_i& W i^ehj'hWd][ fh[\[h[dY[ _i [nfbeh[Z _d m^_Y^ I>Oi Wh[ [nYbki_l[bo Yecfh_i[Z

e\ IA>O,* WdZ ;>O+** l[^_Yb[i $j^[ bed]'hWd][ i[di_j_l_jo i^_\ji Wbb I>Oi je IA>O/* WdZ ;>O,/*

l[^_Yb[i%(

I>Oi Ybkij[h[Z _d Y_j_[i l[hiki m_Z[ifh[WZ WZefj_ed WYheii j^[ Nd_j[Z LjWj[i Z_h[Yjbo W\\[Yji j^[ Z[]h[[ je

m^_Y^ _d\hWijhkYjkh[ YWd X[ h[]_edWbbo YedY[djhWj[Z( M^h[[ I>O Z_if[hi_ed iY[dWh_ei Wh[ [lWbkWj[Z& [WY^
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/

_d\ehc[Z Xo j^[ ifWj_Wb Z_if[hi_ed e\ [n_ij_d] E=Oi WYheii j^[ Nd_j[Z LjWj[i( M^[ Y[djhWb iY[dWh_e Wiikc[i +/

c_bb_ed I>Oi Wh[ Z_if[hi[Z Wced] Y_j_[i& jemdi& WdZ hkhWb Wh[Wi fhefehj_edWb je [n_ij_d] h[]_ijhWj_edi e\ ^oXh_Z

[b[Yjh_Y l[^_Yb[i $A>Oi%( A>Oi Wh[ Yedi_Z[h[Z W ki[\kb fheno \eh j^[ ifWj_Wb Z_if[hi_ed e\ Wd [lebl_d] I>O

cWha[j XWi[Z ed j^[_h ijWjki Wi Wd WZlWdY[Z j[Y^debe]o fem[hjhW_d j^Wj fh[ZWj[i j^[ _djheZkYj_ed e\ ceZ[hd

I>Oi Xo Wffhen_cWj[bo W Z[YWZ[( 9bbeYWj_d] \kjkh[ I>Oi ki_d] [n_ij_d] A>O h[]_ijhWj_edi h[ikbji _d 2-" e\

I>Oi X[_d] beYWj[Z _d Y_j_[i $fefkbWj_ed ]h[Wj[h j^Wd /*&***%( L[di_j_l_j_[i ed j^[ ifWj_Wb Z_if[hi_ed e\ \kjkh[

I>Oi Wh[ Z[l[bef[Z XWi[Z ed j^[ [n_ij_d] Z_if[hi_ed e\ Wbb E=Oi $1+" _d Y_j_[i% WdZ [n_ij_d] I>Oi $3+" _d

Y_j_[i%( K[]_ijhWj_ed ZWjW ki[Z je Z[l[bef j^[i[ [ij_cWj[i Wh[ Z_iYkii[Z _d L[Yj_ed ,(+(

M^[ Y[djhWb iY[dWh_e Wiikc[i W +4+ hWj_e X[jm[[d \kjkh[ IA>Oi WdZ ;>Oi $i_c_bWh je [n_ij_d] I>O

h[]_ijhWj_edi& i[[ L[Yj_ed ,(+%( 9hX_jhWho i[di_j_l_j_[i WhekdZ j^_i fWhWc[j[h Wh[ [nfbeh[Z& \hec .4+ $2*"

IA>O% je +4. $2*" ;>O%(

IA>Oi \[Wjkh[ _dj[hdWb YecXkij_ed [d]_d[i \eh XWYakf fem[h WdZ Yedi[gk[djbo ^Wl[ de ^WhZ h[gk_h[c[dji \eh

ded'h[i_Z[dj_Wb Y^Wh]_d] _d\hWijhkYjkh[( IA>Oi YWd ^em[l[h kj_b_p[ meha WdZ fkXb_Y E[l[b , $E,% >OL> je

_cfhel[ j^[ f[hY[dj e\ c_b[i WY^_[l[Z ed [b[Yjh_Y fem[h $[OFM%5 ^em[l[h& IA>Oi Wh[ h[ijh_Yj[Z \hec ki_d]

=<?< _d j^_i WdWboi_i( Ihel_Z_d] \kbb IA>O ikffehj _d j^_i ceZ[b _cfb_[i [dek]^ Y^Wh]_d] fbk]i je [dWXb[

Yedikc[hi je cWn_c_p[ [OFM $Xkj dej d[Y[iiWh_bo h[WY^ +**" [OFM Wi _dZ_l_ZkWb jh_fi cWo [nY[[Z j^[

IA>O i_d]b[ Y^Wh][ hWd][ WdZ E, >OL> _i h[ijh_Yj[Z je Z[ij_dWj_ed Y^Wh]_d] _d j^_i fhe`[Yj%( <edl[hi[bo&

fhel_Z_d] de IA>O ikffehj _cfb_[i j^Wj de E, >OL> _i WbbeYWj[Z ed X[^Wb\ e\ IA>Oi _d j^[ ceZ[b( IWhj_Wb

IA>O ikffehj _i _cfb[c[dj[Z _d j^[ Y[djhWb iY[dWh_e h[\b[Yj_d] /*" e\ \kbb ikffehj(

M^[ Y[djhWb iY[dWh_e WhX_jhWh_bo Wiikc[i W +*" ifehj kj_b_jo l[^_Yb[ $LNO% i^Wh[ m_j^_d j^[ I>O i[]c[dj(

P^_b[ h[bWj_l[bo ceZ[ij ]_l[d j^[ _dYh[Wi_d] fefkbWh_jo e\ LNOi _d j^[ Yedj[nj e\ Wbb E=Oi $_dYbkZ_d]

Yedl[dj_edWb l[^_Yb[i%& [n_ij_d] I>O h[]_ijhWj_edi h[\b[Yj W c[h[ /" cWha[j i^Wh[ \eh [b[Yjh_Y LNOi $i[[

L[Yj_ed -(,(,%( LNO cWha[j i^Wh[i m_j^_d j^[ I>O i[]c[dj Wh[ [nfbeh[Z X[jm[[d /" WdZ /*" Zkh_d]

i[di_j_l_jo WdWboi_i(

9bb iY[dWh_ei Wiikc[ j^[ cW`eh_jo e\ Yedikc[hi fh[\[h je Ze ceij e\ j^[_h Y^Wh]_d] Wj j^[_h ^ec[ beYWj_ed( Bd

j^[ Y[djhWb iY[dWh_e& +**" e\ I>Oi Wh[ i_ckbWj[Z Wi ^Wl_d] W ^ec['Zec_dWdj Y^Wh]_d] fh[\[h[dY[ $h[ikbj_d] _d

22" e\ Y^Wh]_d] jWa_d] fbWY[ Wj ^ec[ beYWj_edi%( L[di_j_l_jo WdWboi_i [nfbeh[i iY[dWh_ei m^[h[ 3*" WdZ 2*"

e\ I>Oi Wh[ i_ckbWj[Z m_j^ ^ec['Zec_dWdj Y^Wh]_d] X[^Wl_eh& m_j^ j^[ h[cW_dZ[h ^Wl_d] meha' WdZ fkXb_Y'

Zec_dWdj Y^Wh]_d] X[^Wl_eh( M^_i i[di_j_l_jo h[ikbji _d I>Oi f[h\ehc_d] 2/" WdZ 2," e\ Y^Wh]_d] Wj ^ec[

beYWj_edi(

<[djhWb iY[dWh_e WdWboi_i e\ j^[ _dj[hijWj[ Yehh_Zeh d[jmeha Yedi_Z[hi \kbb Yel[hW][ m_j^ Wl[hW][ =<?< ijWj_ed

ifWY_d] e\ 1* c_b[i WdZ W jof_YWb =<?< Y^Wh][ j_c[ e\ ,* c_dkj[i( =<?< Yel[hW][ Wbed] j^[ _dj[hijWj[

d[jmeha& ijWj_ed ifWY_d]& WdZ Wl[hW][ Y^Wh][ j_c[ Wh[ [nfbeh[Z ki_d] j^[ i[di_j_l_jo WdWboi_i i^emd _d MWXb[ +(

*'+', DP[Z]_ E_]`N_`]P

M^[ h[cW_dZ[h e\ j^_i h[fehj _i ijhkYjkh[Z Wi \ebbemi( L[Yj_ed , h[l_[mi j^[ Ykhh[dj ijWjki e\ j^[ I>O cWha[j

WdZ >OL> _d\hWijhkYjkh[( L[Yj_ed - fh[i[dji c[j^eZi WdZ h[ikbji \eh ded'h[i_Z[dj_Wb Yecckd_jo Y^Wh]_d]

h[gk_h[c[dji& _dYbkZ_d] E, Y^Wh]_d] WdZ \Wij'Y^Wh]_d] ijWj_edi( L[Yj_ed . fh[i[dji c[j^eZi WdZ h[ikbji \eh \Wij'

Y^Wh]_d] ijWj_edi Wbed] _dj[hijWj[ Yehh_Zehi( ?_dWbbo& L[Yj_ed / ikccWh_p[i j^[ h[fehjsi \_dZ_d]i WdZ e\\[hi

_di_]^ji je Z[Y_i_ed cWa[hi m^e Wh[ meha_d] je Z[fbeo Wd [\\[Yj_l[ Y^Wh]_d] _d\hWijhkYjkh[ d[jmeha _d j^[

Nd_j[Z LjWj[i(
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+ 9cT^_TYR HPSTNWP LYO >YQ]L^_]`N_`]P E_L_`^

M^_i i[Yj_ed h[l_[mi j^[ Ykhh[dj ijWjki e\ j^[ N(L( I>O cWha[j WdZ >OL> _d\hWijhkYjkh[(

+'* CW`R&TY 9WPN_]TN HPSTNWP @L]VP_ 5YLWd^T^

M^[ I>O cWha[j ^Wi [nf[h_[dY[Z i_]d_\_YWdj ]hemj^ el[h j^[ bWij \[m o[Whi& m_j^ ceh[ j^Wd , c_bb_ed I>Oi ed

j^[ heWZ ]beXWbbo WdZ ceh[ j^Wd /**&*** _d j^[ Nd_j[Z LjWj[i Wbed[ $B>9 ,*+1%( BAL FWha_j $\ehc[hbo K(E(

Ieba # <e(% E=O h[]_ijhWj_ed ZWjW Wh[ ki[Z _d j^_i h[fehj je _d\ehc ][e]hWf^_YWb Z_iW]]h[]Wj_ed e\ I>O

WZefj_ed _d j^[ Nd_j[Z LjWj[i $BAL FWha_j ,*+1%( M^_i h_Y^ ZWjW i[j o_[bZi dkc[heki _di_]^ji _dje j^[

Yecfei_j_ed e\ j^[ I>O ijeYa& _ji ][e]hWf^_YWb Z_ijh_Xkj_ed& WdZ _ji j[cfehWb [lebkj_ed( Hkj e\ j^[ Wffhen_cWj[

,00 c_bb_ed b_]^j'Zkjo l[^_Yb[i h[]_ij[h[Z _d j^[ Nd_j[Z LjWj[i _d ,*+0& ,-3&*** m[h[ ;>Oi WdZ ,0+&*** m[h[

IA>Oi $BAL FWha_j ,*+1%(

Ieb_Yo ikffehj ^Wi X[[d W ijhed] Zh_l[h \eh I>O WZefj_ed _d j^[ Nd_j[Z LjWj[i& Wi i^emd _d ?_]kh[ , Xo j^[

i_]d_\_YWdjbo ^_]^[h i^Wh[ e\ I>Oi _d j^[ tS>O ijWj[iu $<Wb_\ehd_W& <edd[Yj_Ykj& FW_d[& FWhobWdZ&

FWiiWY^ki[jji& G[m C[hi[o& G[m Reha& Hh[]ed& K^eZ[ BibWdZ& WdZ O[hcedj%& m^_Y^ h[gk_h[ WkjecWa[hi je i[bb

W Y[hjW_d fhefehj_ed e\ S>Oi $I>Oi WdZ \k[b'Y[bb [b[Yjh_Y l[^_Yb[i% $<Wb_\ehd_W 9_h K[iekhY[i ;eWhZ ,*+1%(

=[YgdW +' ;[efd[Tgf[a` aX S^^ +)*/ dWY[efdSf[a`e aX C;Le% ?<Le% S`V G<Le [` fZW K`[fWV IfSfWe Tk efSfW P<L efSfge

!328 4<JDCL (&'+"

P^_b[ I>O ceZ[b WlW_bWX_b_jo _i ij_bb b_c_j[Z YecfWh[Z je Yedl[dj_edWb ]Wieb_d[ l[^_Yb[i& -* I>O ceZ[bi m[h[

WlW_bWXb[ _d j^[ N(L( cWha[j Wj j^[ [dZ e\ ,*+0& Yel[h_d] W hWd][ e\ XeZo ijob[i WdZ i_p[i( 9bj^ek]^ [Whbo

I>Oi m[h[ cW_dbo icWbb ^WjY^XWYai WdZ i[ZWdi& ikY^ Wi j^[ G_iiWd E[W\ WdZ j^[ <^[lheb[j Oebj& LNOi ikY^

Wi j^[ M[ibW FeZ[b Q WdZ ;FP Q/wWdZ [l[d lWdi ikY^ Wi j^[ <^hoib[h IWY_\_YWwWh[ dem WlW_bWXb[( M^_i

jh[dZ m_bb ^[bf cWa[ I>Oi ceh[ WjjhWYj_l[ je Ykijec[hi WYheii i[l[hWb i[]c[dji( E_a[m_i[& bed][h'hWd][

;>Oi ikY^ Wi j^[ <^[lheb[j ;ebj $m_j^ ,-2 c_b[i e\ XWjj[ho'edbo hWd][% m_bb Wff[Wb je Yedikc[hi m^e m[h[

fh[l_ekibo Z[j[hh[Z Xo j^[ b_c_j[Z hWd][ e\ ;>Oi( ?_]kh[ - i^emi j^[ Yecfei_j_ed e\ j^[ [n_ij_d] N(L( I>O

ijeYa( M^[ <^[lheb[j Oebj WdZ G_iiWd E[W\ Wh[ j^[ ceij fefkbWh ceZ[bi _d j^[ IA>O WdZ ;>O i[]c[dji&

h[if[Yj_l[bo& Xkj i[l[hWb ej^[h ceZ[bi WYYekdj \eh i_]d_\_YWdj cWha[j i^Wh[i(
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=[YgdW ,' 9a_bae[f[a` aX +)*/ K'I' G<L efaU]

!328 4<JDCL (&'+"

I>O h[]_ijhWj_edi& i^emd _d ?_]kh[ .& Wff[Wh je X[ YedY[djhWj[Z _d Y_j_[i $3+" e\ [n_ij_d] I>O h[]_ijhWj_edi

Wh[ beYWj[Z _d Y_j_[i% m_j^ j^[ h[cW_dZ[h Z_ijh_Xkj[Z _d jemdi WdZ hkhWb Wh[Wi( M^_i Z_ifWh_jo _i fWhj_Wbbo Zh_l[d

Xo W bWh][h fefkbWj_ed _d khXWd Wh[Wi $1+" e\ 9c[h_YWdi b_l[ _d Y_j_[i m_j^ fefkbWj_edi e\ /*&*** f[efb[ eh

ceh[%& Xkj bem[h I>O WZefj_ed _d jemdi WdZ hkhWb Wh[Wi _i Wbie j^[ h[ikbj e\ W bWYa e\ Y^Wh]_d] _d\hWijhkYjkh[

YecX_d[Z m_j^ bem[h Yedikc[h WmWh[d[ii& bem[h WlW_bWX_b_jo e\ I>O ceZ[bi& WdZ ^_]^[h h[gk_h[c[dji \eh

bed][h'Z_ijWdY[ jh_fi(

=[YgdW -' ;[efd[Tgf[a` aX S^^ +)*/ dWY[efdSf[a`e aX C;Le% ?<Le% S`V G<Le [` fZW K`[fWV IfSfWe Tk SdWS

!328 4<JDCL (&'+"%

MWXb[ , h[fehji j^[ dkcX[h e\ E=O h[]_ijhWj_edi W]]h[]Wj[Z Xo khXWd Wh[W \eh j^[ jef +* N(L( I>O cWha[ji(

<Wb_\ehd_W b[WZi j^[ dWj_ed& m_j^ i_n e\ j^[ jef +* I>O khXWd Wh[W cWha[ji( R[j& j^[ el[hWbb I>O f[d[jhWj_ed

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 26 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

2

h[cW_di ceZ[ij& m_j^ edbo \ekh cW`eh khXWd Wh[Wi [nY[[Z_d] +" E=O cWha[j i^Wh[( Mme e\ j^[ jef +* khXWd

Wh[Wi& <edYehZ& <Wb_\ehd_W& WdZ F_ii_ed O_[`e v EWa[ ?eh[ij v LWd <b[c[dj[& <Wb_\ehd_W& ^Wl[ fefkbWj_edi

kdZ[h + c_bb_ed& Xkj ^Wl[ W ^_]^[h dkcX[h e\ I>Oi h[]_ij[h[Z j^Wd <^_YW]e& m^_Y^ _i +* j_c[i bWh][h _d j[hci

e\ fefkbWj_ed( M^_i cWo X[ [nfbW_d[Z Xo j^[ Z[ce]hWf^_Yi e\ j^[i[ Wh[Wi $_dYbkZ_d] ^_]^ Wl[hW][ _dYec[% WdZ

i_]d_\_YWdj feb_Yo ikffehj _d <Wb_\ehd_W& _dYbkZ_d] j^[ S>O cWdZWj[ WdZ \_dWdY_Wb _dY[dj_l[i e\\[h[Z Xo j^[

ijWj[w!,&/** \eh ;>Oi WdZ !+&/** \eh IA>Oiwed jef e\ j^[ !1&/** \[Z[hWb jWn h[XWj[ $<b[Wd O[^_Yb[ K[XWj[

Ihe`[Yj ,*+1%( M^[i[ dkcX[hi Wbie ^_]^b_]^j j^[ Ybkij[h_d] [\\[Yj& eh d[_]^Xeh [\\[Yj& _d I>O WZefj_ed& m^[h[ W

^_]^ [n_ij_d] YedY[djhWj_ed e\ I>Oi WdZ >OL> _dYh[Wi[i j^[ WmWh[d[ii WdZ WjjhWYj_l[d[ii e\ I>Oi _d j^[

ikhhekdZ_d] Wh[W $DW^d WdZ OWk]^d ,**3%( 9jbWdjW ijWdZi ekj Wi j^[ ceij ;>O'b[Wd_d] cWha[j _d j^[ Yekdjho&

m^_Y^ YWd X[ jhWY[Z XWYa je W ][d[heki ijWj[ _dY[dj_l[ e\ !/&***& m^_Y^ [dZ[Z _d j^[ ikcc[h e\ ,*+/(

>b_c_dWj_ed e\ j^_i _dY[dj_l[ $WdZ _djheZkYj_ed e\ W !,** heWZ jWn% cWo ^[bf [nfbW_d j^[ 2" o[Wh'ed'o[Wh Zhef

_d I>O ijeYa _d 9jbWdjW(

JST^W +' Jab *) K'I' KdTS` 7dWSe Tk G<L IfaU]% +)*/ "@?I DSd][f +)*0#

Cae 7`YW^We&

Ca`Y 8WSUZ&

7`SZW[_% 97

2%1.*%))) -1%1)) ,/%0)) )'2! -,! ,+!

IS` =dS`U[eUa&

FS]^S`V% 97
+%.))%))) *.%1)) +,%/)) *'/! /)! +0!

IS` AaeW% 97 *%.)-%))) *-%0)) ++%*)) +'-! /)! ++!

EWi Oad]&

EWiSd]%

EO&EA&9J

*)%/.+%))) **%1)) 0%,)) )'+! ,1! ,)!

7f^S`fS% >7 -%-.2%))) ,%*)) *.%0)) )'-! 1,! &1!

IS` ;[WYa% 97 +%.-1%))) 0%2)) 2%))) )'0! .,! +1!

IWSff^W% M7 +%10-%))) -%1)) *)%*)) )'.! /1! +.!

9a`UadV% 97 /,/%))) .%-)) .%1)) *'1! .+! +.!

D[ee[a` L[W\a&

CS]W =adWef&IS`

9^W_W`fW% 97

.0+%))) .%-)) ,%2)) *'/! -+! +1!

9Z[USYa% @C&@E /%0/2%))) -%0)) -%-)) )'*! -1! ,)!
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*)

+'+ 9WPN_]TN HPSTNWP E`[[Wd 9\`T[XPY_ 5aLTWLMTWT_d

9YYehZ_d] je j^[ =H>si 9bj[hdWj_l[ ?k[bi =WjW <[dj[h LjWj_ed EeYWjeh& Wi e\ Ckd[ ,*+1 j^[h[ m[h[

Wffhen_cWj[bo +0&*** I>O Y^Wh]_d] ijWj_edi m_j^ .-&*** Y^Wh]_d] fbk]i dWj_edm_Z[ $=H> ,*+1X%& m^[h[ W

ijWj_ed _i Z[\_d[Z Wi W beYWj_ed m_j^ ed[ eh ceh[ _dZ_l_ZkWb fbk]i \eh I>O Y^Wh]_d]( E, Y^Wh][hi Wh[ j^[ ceij

Yeccedbo _dijWbb[Z jof[& WYYekdj_d] \eh Wffhen_cWj[bo 2*" e\ j^[ _dijWbb[Z fbk]i $=H> ,*+1X%( MWXb[ -

ikccWh_p[i j^[ fkXb_Y >OL> Y^WhWYj[h_ij_Yi e\ j^[ jef +* khXWd I>O cWha[ji _dYbkZ_d] j^[ dkcX[h e\ fbk]i

f[h +&*** I>Oi $[n_ij_d] fkXb_Y Y^Wh]_d] YWfWY_jo% WdZ ijWj_edi f[h +&*** igkWh[ c_b[i $[n_ij_d] fkXb_Y

Y^Wh]_d] Yel[hW][%( 9bj^ek]^ j^[i[ jef +* khXWd Wh[Wi jof_YWbbo \[Wjkh[ fkXb_Y Y^Wh]_d] YWfWY_jo WdZ Yel[hW][

WXel[ j^[ dWj_edWb Wl[hW][& i_]d_\_YWdj lWh_WX_b_jo [n_iji( ?eh [nWcfb[& j^[ F_ii_ed O_[`evEWa[ ?eh[ijvLWd

<b[c[dj[ khXWd Wh[W _d <Wb_\ehd_W Ykhh[djbo ikffehji j^[ dWj_edsi d_dj^ bWh][ij I>O cWha[j m_j^ h[bWj_l[bo bem

fkXb_Y Y^Wh]_d] YWfWY_jo WdZ Yel[hW][( 9ZZ_j_edWb ikccWh_[i e\ fkXb_Y >OL> d[jmehai Wh[ _dYbkZ[Z _d

9ff[dZ_n 9(

JST^W ,' <LI< 9ZSdSUfWd[ef[U aX fZW Jab *) K'I' KdTS` G<L DSd]Wfe% +)*0 ";F< +)*0T#

Cae 7`YW^We&Ca`Y

8WSUZ&7`SZW[_%

97

-%.-, ,.0 *%++2 *.+ .,'+ -'+ 10'.

IS` =dS`U[eUa&

FS]^S`V% 97
*%01/ +)) .,. 1* -.'- .'* *.-'0

IS` AaeW% 97 *%.2+ 11 ,1+ ,0 -,', +'- *+2'.

EWi Oad]&EWiSd]%

EO&EA&9J
*%)10 *,) /), .- ./'2 /'1 *.'0

7f^S`fS% >7 *%*-) *.) -,, 0. /)'0 1') +1'-

IS` ;[WYa% 97 *%++- *)+ ,/, ,2 0+'- /') .,'+
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, AZY&DP^TOPY_TLW ?+ LYO 87;7 QZ] 7ZXX`YT_d 7SL]RTYR
Feij Zh_l_d] _d j^[ Nd_j[Z LjWj[i Yedi_iji e\ ^WX_jkWb jh_fi _d WdZ WhekdZ j^[ Yecckd_j_[i m^[h[ f[efb[ b_l[&

cWa_d] Yedl[d_[dj WYY[ii je Y^Wh]_d] _d j^[i[ Yecckd_j_[i YhkY_Wb je m_Z[ifh[WZ I>O WZefj_ed( 9bj^ek]^ j^[

cW`eh_jo e\ I>O Y^Wh]_d] Ykhh[djbo jWa[i fbWY[ Wj ^ec[& WYY[ii je Y^Wh]_d] WmWo \hec ^ec[ Wj bed] Zm[bb

j_c[ beYWj_edi& Yecc[hY_Wb [dj_j_[i& WdZ Wbed] \h[[mWoi _i ^_]^bo lWbk[Z Xo Zh_l[hi Wi _j Z_if[bi hWd][ Wdn_[jo

WdZ [dWXb[i W ]h[Wj[h i^Wh[ e\ [b[Yjh_Y c_b[i( M^[ WdWboi_i _d j^_i i[Yj_ed [ij_cWj[i Y^Wh]_d] h[gk_h[c[dji _d

Y_j_[i& jemdi& WdZ hkhWb Wh[Wi je ikffehj j^[ ]hem_d] I>O cWha[j( ?_hij& Yel[hW][ [ij_cWj[i Wh[ cWZ[ \eh W

c_d_ckc b[l[b e\ =<?< ijWj_edi m_j^_d Y_j_[i WdZ jemdi je ikffehj ;>O _djhW'Y_jo bed] Z_ijWdY[ jhWl[b WdZ

[c[h][dYo i_jkWj_edi ikY^ Wi \W_b_d] je Y^Wh][ el[hd_]^j Wj ^ec[( G[nj& j^[ GWj_edWb K[d[mWXb[ >d[h]o

EWXehWjehosi $GK>Esi% >b[Yjh_Y O[^_Yb[ Bd\hWijhkYjkh[ Ihe`[Yj_ed $>OB'Ihe% jeeb _i ki[Z je [ij_cWj[ ded'

h[i_Z[dj_Wb Y^Wh]_d] h[gk_h[c[dji \eh W XWi[b_d[ iY[dWh_e e\ +/ c_bb_ed I>Oi ed N(L( heWZi _d ,*-*( ?_dWbbo& W

i[di_j_l_jo WdWboi_i _i fh[i[dj[Z je ZeYkc[dj ceZ[b kdY[hjW_djo m_j^ h[if[Yj je a[o \WYjehi ikY^ Wi j[Y^debe]o

Z[l[befc[dj& I>O cWha[j [lebkj_ed& WdZ Yedikc[h Y^Wh]_d] X[^Wl_eh(

,'* 87;7 7ZaP]LRP 9^_TXL_P^

M^_i i[Yj_ed fh[i[dji W ijhW_]^j\ehmWhZ WffheWY^ je [ij_cWj_d] j^[ dkcX[h e\ =<?< ijWj_edi h[gk_h[Z je

fhel_Z[ c_d_ckc Yel[hW][ \eh I>Oi _d Y_j_[i WdZ jemdi( E, ijWj_ed Yel[hW][ _i dej Yedi_Z[h[Z& Wiikc_d] j^Wj

ded'h[i_Z[dj_Wb E, _i fh_cWh_bo ki[Z \eh Y^Wh]_d] m_j^_d mWba_d] Z_ijWdY[ e\ W Z[ij_dWj_ed $XWi[Z ed j^[ bem

Y^Wh][ fem[h WdZ bed] Y^Wh][ j_c[ e\ E, ijWj_edi%& WdZ Yel[hW][ \eh [l[ho Z[ij_dWj_ed _i kdh[Wb_ij_Y \eh j^[

[Whbo I>O cWha[j( <el[hW][ [ij_cWj[i Wh[ Wbie ec_jj[Z \eh =<?< ijWj_edi _d hkhWb Wh[Wi& X[YWki[ Yel[hW][

fhel_Z[Z Xo ijWj_edi _d Y_j_[i)jemdi WdZ Wbed] _dj[hijWj[ Yehh_Zehi $i[[ L[Yj_ed .% _i Z[[c[Z je X[ ik\\_Y_[dj(

@_l[d j^Wj IA>Oi Wh[ Wiikc[Z je f[h\ehc ceij Y^Wh]_d] Wj ^ec[ WdZ YWd ki[ Wd _dj[hdWb YecXkij_ed [d]_d[

\eh XWYakf fem[h& j^[o Wh[ dWjkhWbbo [nYbkZ[Z \hec j^_i YWbYkbWj_ed e\ W c_d_ckc Y^Wh]_d] Yel[hW][

h[gk_h[c[dj( <edi[gk[djbo& Wjj[dj_ed _i fW_Z je =<?< ijWj_edi ikffehj_d] ;>Oi _d Y_j_[i WdZ jemdi(

9i W i_cfb_\o_d] Wiikcfj_ed& Yel[hW][ [ij_cWj[i Wiikc[ =<?< ijWj_edi Wh[ ifWY[Z kd_\ehcbo ed W igkWh[ ]h_Z

WYheii W jme'Z_c[di_edWb Wh[W m_j^_d [WY^ Yecckd_jo( ?eh ;>O Zh_l[hi je d[l[h X[ ceh[ j^Wd - b_d[Wh c_b[i

\hec W =<?< ijWj_ed _d W ]_l[d Y_jo& /0 ijWj_edi f[h +&*** igkWh[ c_b[i mekbZ X[ h[gk_h[Z $\eh h[\[h[dY[& j^[h[

Wh[ Ykhh[djbo 30* ]Wieb_d[ ijWj_edi f[h +&*** igkWh[ c_b[i _d N(L( Y_j_[i%( M^_i ijWj_ed Z[di_jo _i Wffb_[Z je j^[

+*2&,.0 igkWh[ c_b[i eYYkf_[Z Xo Y_j_[i WdZ jemdi _d j^[ Nd_j[Z LjWj[i& h[ikbj_d] _d W dWj_edWb =<?< ijWj_ed

Yekdj e\ 2&*1, $.&20+ _d Y_j_[i WdZ -&,++ _d jemdi%(

?eh YecfWh_ied& j^[ fkXb_Y =<?< ijWj_ed Z[di_jo f[h +&*** igkWh[ c_b[i _d cW`eh I>O cWha[ji hWd][i \hec +0

_d G[m Reha WdZ +1 _d <^_YW]e je +-* _d LWd Cei[ WdZ +// _d LWd ?hWdY_iYe $Wi e\ Ckd[ ,*+1%( M^[ Wl[hW][

=<?< Z[di_jo f[h +&*** igkWh[ c_b[i _d j^[ jef +* N(L( I>O cWha[ji _i 0/( M^_i dkcX[h Zhefi je +2 WYheii Wbb

Y_j_[i WdZ jemdi dWj_edm_Z[(

,'+ AZY&DP^TOPY_TLW 9HE9 7ZXX`YT_d 8PXLYO 9^_TXL_P^

M^_i i[Yj_ed Z[iYh_X[i c[j^eZi \eh [ij_cWj_d] ded'h[i_Z[dj_Wb >OL> $meha E,& fkXb_Y E,& WdZ fkXb_Y =<?<%

Z[cWdZ h[gk_h[c[dji \eh Yecckd_jo Y^Wh]_d]( GK>E ^Wi Z[l[bef[Z j^h[[ h[]_edWb ceZ[bi ki_d] >OB'Ihew

\eh <Wb_\ehd_W& FWiiWY^ki[jji $PeeZ [j Wb( ,*+1%& WdZ j^[ <ebkcXki& H^_e& Wh[W $PeeZ [j Wb( \ehj^Yec_d]%(

M^[ \_dZ_d]i \hec j^ei[ ceZ[bi Wh[ [nj[dZ[Z je [ij_cWj[ dec_dWb hWj_ei e\ >OL> f[h +&*** I>Oi \eh j^[

dWj_edWb ijkZo( M^[i[ dec_dWb hWj_ei Wh[ WZ`kij[Z \eh j^[ lWh_eki Yecckd_j_[i WYheii j^[ Nd_j[Z LjWj[i(

9Z`kijc[dji je j^[ dec_dWb >OL>)I>O hWj_ei Wh[ XWi[Z ed fefkbWj_ed Z[di_jo& I>O YedY[djhWj_ed& WdZ beYWb

WcX_[dj j[cf[hWjkh[(

I>O ijeYa \eh Wbb Yecckd_j_[i $.20 Y_j_[i& -&*21 jemdi& WdZ /* hkhWb Wh[Wi m_j^ ijWj['b[l[b W]]h[]Wj_ed% _i

YWbYkbWj[Z Xo Z_iW]]h[]Wj_d] W dWj_edWb I>O Yekdj $+/ c_bb_ed _d j^[ XWi[b_d[ ,*-* iY[dWh_e% fhefehj_edWbbo je

[n_ij_d] h[]_ijhWj_ed ZWjW \hec BAL FWha_j( M^h[[ lWh_Wj_edi ed I>O Z_iW]]h[]Wj_ed Wh[ Yedi_Z[h[Z XWi[Z ed4

+% Wbb [n_ij_d] E=O h[]_ijhWj_edi& ,% [n_ij_d] A>O h[]_ijhWj_edi& WdZ -% [n_ij_d] I>O h[]_ijhWj_edi( 9ced]
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j^[i[ j^h[[ efj_edi& XWi_d] Z_iW]]h[]Wj_ed ed [n_ij_d] I>O h[]_ijhWj_edi cWn_c_p[i j^[ dkcX[h e\ I>Oi _d

Y_j_[i WdZ S>O ijWj[i& m^[h[Wi XWi_d] _j ed [n_ij_d] E=O h[]_ijhWj_edi fbWY[i W YecfWhWj_l[bo bWh][h i^Wh[ e\

I>Oi _d jemdi& hkhWb Wh[Wi& WdZ ded'S>O ijWj[i $i[[ L[Yj_ed ,%( ;Wi_d] Z_iW]]h[]Wj_ed ed [n_ij_d] A>O

h[]_ijhWj_edi fheZkY[i h[ikbji j^Wj Wh[ _d X[jm[[d j^[ h[ikbji e\ j^[ ej^[h jme WffheWY^[i _d j[hci e\ ][e]hWf^_Y

I>O Z_ijh_Xkj_ed( M^[ Y[djhWb iY[dWh_e ki[i j^[ A>O'XWi[Z Z_iW]]h[]Wj_ed WffheWY^& WdZ j^[ ej^[h WffheWY^[i

Wh[ ki[Z \eh i[di_j_l_jo WdWboi_i(

9\j[h _dZ_l_ZkWb >OL>)I>O hWj_ei WdZ I>O ijeYai \eh [WY^ ][e]hWf^o Wh[ YWbYkbWj[Z& j^[ hWj_e WdZ ijeYa

lWbk[i Wh[ i_cfbo ckbj_fb_[Z je ][d[hWj[ W beYWb_p[Z [ij_cWj[ e\ Yedikc[h Z[cWdZ \eh ded'h[i_Z[dj_Wb Y^Wh]_d](

9 iY^[cWj_Y e\ j^_i WffheWY^ _i i^emd _d ?_]kh[ /(

=[YgdW .' IUZW_Sf[U Xad Wef[_Sf[`Y Ua__g`[fk UZSdY[`Y dWcg[dW_W`fe'

!8<L?EECL? CF<A?JP =J?>CL, Q (&'+ 1HHAE?# 4<I /<L< Q (&'+ 9?E? -LE<K"

,'+'* 9WPN_]TN HPSTNWP >YQ]L^_]`N_`]P C]ZUPN_TZY "9H>&C]Z# FZZW

<edikc[h Z[cWdZ \eh ded'h[i_Z[dj_Wb E, WdZ =<?< _i [ij_cWj[Z ki_d] >OB'Ihe( GK>E Z[l[bef[Z >OB'Ihe _d

fWhjd[hi^_f m_j^ j^[ <Wb_\ehd_W >d[h]o <ecc_ii_ed je [ij_cWj[ h[]_edWb h[gk_h[c[dji \eh Y^Wh]_d]

_d\hWijhkYjkh[ j^Wj ikffehji Yedikc[h WZefj_ed e\ b_]^j'Zkjo I>Oi( >OB'Ihe ki[i h[Wb'mehbZ jhWl[b ZWjW je

i_ckbWj[ ifWj_Wbbo WdZ j[cfehWbbo h[iebl[Z Z[cWdZ \eh I>O Y^Wh]_d] Wj ^ec[i& mehafbWY[i& WdZ fkXb_Y

Z[ij_dWj_edi( Bj Wdj_Y_fWj[i Yedikc[h Y^Wh]_d] X[^Wl_eh m^_b[ YWfjkh_d] lWh_Wj_edi m_j^ h[if[Yj je ^eki_d] jof[

$i_d]b[' l[hiki ckbj_'kd_j Zm[bb_d]i TFN=iU%& jhWl[b f[h_eZ $m[[aZWoi l[hiki m[[a[dZi%& WdZ h[]_edWb

Z_\\[h[dY[i _d jhWl[b X[^Wl_eh WdZ l[^_Yb[ WZefj_ed( Bji \kdZWc[djWb Wiikcfj_ed _i j^Wj Yedikc[hi fh[\[h

Y^Wh]_d] iY[dWh_ei j^Wj [dWXb[ j^[c je Yecfb[j[ Wbb j^[_h [n_ij_d] jhWl[b m_j^ cWn_ckc [OFM WdZ c_d_ckc

ef[hWj_d] Yeij( ?eh ceh[ _d\ehcWj_ed WXekj >OB'Ihesi \kdYj_edWb_jo& i[[ j^[ c[j^eZebe]o i[Yj_ed e\ PeeZ [j

Wb( $,*+1%(
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*,

,'+'+ 9^_TXL_TYR AZY&DP^TOPY_TLW 9HE9(C9H AZXTYLW DL_TZ^

9 c_n e\ I>Oi i[b[Yj[Z je [ckbWj[ j^[ ,*-* I>O cWha[j _i i^emd _d MWXb[ .( >OL> Wjjh_Xkj[i Wiikc[Z \eh

Y^Wh]_d] _d\hWijhkYjkh[ Wh[ ikccWh_p[Z _d MWXb[ /(

JST^W -' DaVW^WV LWZ[U^We

IWVS` IWVS` IWVS` IWVS` IKL IKL

+) .) *)) +.) +) +.)

++. ++. ++. +,) ,*. ,,)

*)! ,.! *.! ,)! .! .!

+.! +*! ,-! *-! +! ,!

=adV

=ge[a`

<`WdY[%

JakafS

Gd[ge

Gd[_W

9ZWhda^Wf

La^f

E[eeS`

CWSX%

=[Sf .))W

JWe^S

DaVW^ I%

9ZWhda^Wf

8a^f

8DM N.

j;d[hW-)W%

La^ha

N92) J1

JWe^S

DaVW^ N

JST^W .' DaVW^WV 9ZSdY[`Y @`XdSefdgUfgdW

?a_W C* *'- ]M

C+ ,'/ ]M 8<Le e[_g^SfWV i[fZ C+ baiWd STahW ,'/ ]M fa

W`ST^W Xg^^ ahWd`[YZf UZSdYW

Mad] C+ /'+ ]M G?<L a`&TaSdV UZSdYWd ^[_[fe _Sj baiWd fa ,'/

]M [` _aVW^

GgT^[U C+ /'+ ]M G?<L a`&TaSdV UZSdYWd ^[_[fe _Sj baiWd fa ,'/

]M [` _aVW^

;9=9 *.) ]M 8<Le a`^k4 UZSdYW dSfW fSbWde Sf Z[YZ efSfW aX

UZSdYW4 8<L*)) ^[_[fWV fa .) ]M _Sj

C* 5 ^WhW^ * UZSdY[`Y efSf[a`

@beXWb fei_j_ed_d] ioij[c jhWl[b jhW`[Yjeh_[i \eh j^[ <ebkcXki Wh[W \hec Yecc[hY_Wb jhW\\_Y)cWff_d] fhel_Z[h

BGKBQ m[h[ ki[Z Wi j^[ _dfkj ZWjW i[j je j^[ >OB'Ihe ceZ[b $PeeZ [j Wb( \ehj^Yec_d]%( K[ikbji \hec j^[

<ebkcXki ceZ[b m[h[ ^Whced_p[Z m_j^ I>O)>OL> hWj_ei \hec j^[ <Wb_\ehd_W ceZ[b $XWi[Z ed j^[ ,*+,

<Wb_\ehd_W Aeki[^ebZ MhWl[b Lkhl[o% WdZ FWiiWY^ki[jji ceZ[b $XWi[Z ed j^[ ,*++ FWiiWY^ki[jji MhWl[b

Lkhl[o%( M^_i fheY[ii o_[bZi W dec_dWb i[j e\ >OL>)I>O hWj_ei \eh [WY^ Y^Wh][h beYWj_ed WdZ fem[h b[l[b(

?_]kh[ 0 i^emi j^[ dec_dWb >OL>)I>O hWj_ei _d j[hci e\ fbk]i f[h +&*** I>Oi \eh meha E,& fkXb_Y E,& WdZ
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fkXb_Y =<?< _d\hWijhkYjkh[( M^[i[ [ij_cWj[i Wiikc[ W ^ec['Zec_dWdj Y^Wh]_d] fWjj[hd _d m^_Y^ Yedikc[hi

^Wl[ WYY[ii je ^ec[ Y^Wh]_d] WdZ fh[\[h je Ze ceij Y^Wh]_d] Wj ^ec[ em_d] je j^[_h [b[Yjh_Y_jo hWj[ ijhkYjkh[i

WdZ j^[ f[hY[_l[Z b[l[b e\ Yedl[d_[dY[(

=[YgdW /' Ea_[`S^ `a`&dWe[VW`f[S^ <LI<(G<L dSf[ae "Za_W Va_[`S`f UZSdY[`Y TWZSh[ad#'

M^[ h[bWj_edi^_f X[jm[[d [b[Yjh_Y hWd][ WdZ [ij_cWj[Z _d\hWijhkYjkh[ h[gk_h[c[dji _i Yb[Wh _d j^[i[ h[ikbji(

I>Oi m_j^ bed][h [b[Yjh_Y hWd][i Wh[ b[ii Z[f[dZ[dj ed meha WdZ fkXb_Y Y^Wh]_d] je cWn_c_p[ [OFM $[(](& j^[

;>O,/* h[ikbji _d Wbceij ded'[n_ij[dj E, Y^Wh]_d] h[gk_h[c[dji Wj meha WdZ fkXb_Y beYWj_edi%( ;[YWki[

IA>Oi Wh[ _dYecfWj_Xb[ m_j^ \Wij Y^Wh]_d] _d j^_i WdWboi_i& Xo Z[\_d_j_ed j^[o ^Wl[ de =<?< h[gk_h[c[dji(

M^[ h[ikbj_d] Y^Wh]_d] beWZ fhe\_b[ \hec ^ec['Zec_dWdj >OB'Ihe i_ckbWj_edi _i i^emd _d ?_]kh[ 1( Gej[ j^Wj

22" e\ Y^Wh]_d] _d j^[ >OB'Ihe i_ckbWj_edi _i \hec h[i_Z[dj_Wb >OL> $[_j^[h E+ eh E,%( M^[ i_ckbWj_edi Ze

dej WYYekdj \eh [b[Yjh_Y_jo fh_Y_d] c[Y^Wd_ici eh Yedikc[h _dY[dj_l[i $ikY^ Wi j_c['e\'ki[ fh_Y_d]% Z[i_]d[Z

je i^_\j beWZ \hec j^[ [Whbo [l[d_d] _dje el[hd_]^j ^ekhi( M^[i[ [\\[Yji ^Wl[ i_]d_\_YWdj _cfWYji ed j^[

ef[hWj_ed e\ j^[ [b[Yjh_Y_jo ]h_Z& Xkj Ze dej _cfWYj j^[ ded'h[i_Z[dj_Wb >OL>)I>O hWj_ei [ij_cWj[Z _d j^_i

h[fehj(

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 32 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

*.

=[YgdW 0' Ea_[`S^ UZSdY[`Y ^aSV bdaX[^W Xda_ <L@&Gda e[_g^Sf[a`e "Za_W Va_[`S`f UZSdY[`Y TWZSh[ad#'

M^[ dec_dWb i[j e\ >OL>)I>O hWj_ei _i WZ`kij[Z je WYYekdj \eh j^[ kd_gk[ Y^WhWYj[h_ij_Yi e\ Wbb N(L(

][e]hWf^_[i XWi[Z ed fefkbWj_ed Z[di_jo& I>O YedY[djhWj_ed& WdZ WcX_[dj j[cf[hWjkh[& Wi Z_iYkii[Z _d

9ff[dZ_n (

,'+', AL_TZYLW DP^`W_^ TY _SP 7PY_]LW ENPYL]TZ

9 i[j e\ dWj_edWb i_ckbWj_edi _i hkd ki_d] j^[ i[jj_d]i \hec j^[ Y[djhWb iY[dWh_e $Z_iYkii[Z _d L[Yj_ed +(,(,%(

MWXb[ 0 i^emi j^[ ceZ[b[Z [ij_cWj[i \eh I>Oi WdZ >OL> \eh j^[ jef +* khXWd Wh[Wi \hec i_ckbWj_ed e\ j^[

Y[djhWb iY[dWh_e( K[ikbji Xo Yecckd_jo jof[ WdZ dWj_edWb jejWbi Wh[ i^emd _d MWXb[ 1& WdZ ijWj['b[l[b h[ikbji

Wh[ i^emd _d 9ff[dZ_n ( Bd ,*-*& Wffhen_cWj[bo 0**&*** E, fbk]i $meha WdZ fkXb_Y% WdZ ,/&*** =<?< fbk]i

Wh[ fhe`[Yj[Z je i[hl[ +/ c_bb_ed I>Oi WYheii j^[ Nd_j[Z LjWj[i( M^[i[ [ij_cWj[i dehcWb_p[ je .* E, fbk]i f[h

+&*** I>Oi WdZ +(1 =<?< fbk]i f[h +&*** I>Oi(

Ih[i[dj ZWo fkXb_Y Y^Wh]_d] _d\hWijhkYjkh[ h[fh[i[dji Wffhen_cWj[bo +-" e\ j^[ fbk] Yekdj [ij_cWj[i ceZ[b[Z

\eh ,*-* $kdZ[h I>O cWha[j Wiikcfj_edi _d j^[ Y[djhWb iY[dWh_e%( Aem[l[h& Y_j_[i ikY^ Wi LWd Cei[& <Wb_\ehd_W

$1-"%& LWd ?hWdY_iYe& <Wb_\ehd_W $.-"%& WdZ L[Wjjb[& PWi^_d]jed $.+"% Wh[ ckY^ Ybei[h je j^[ [ij_cWj[Z

h[gk_h[c[dji \eh j^[ +/ c_bb_ed I>Oi i_ckbWj[Z _d j^[ Y[djhWb iY[dWh_e(
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*/

JST^W /' 9W`fdS^ IUW`Sd[a G<L S`V Ea`&HWe[VW`f[S^ <LI< <ef[_SfWe [` +),)% Jab *) KdTS` 7dWSe

Cae 7`YW^We&Ca`Y 8WSUZ&7`SZW[_% 97 *%+*,%))) ++%))) *,%))) 0))

EWi Oad]&EWiSd]% EO&EA&9J ..,%))) *,%))) 0%))) /))

IS` =dS`U[eUa&FS]^S`V% 97 -20%))) 0%))) -%))) -))

MSeZ[`Yfa`% ;9&L7&&D; -)0%))) 2%))) .%))) -))

9Z[USYa% @C&@E ,22%))) 1%))) .%))) .))

IWSff^W% M7 ,*/%))) .%))) ,%))) .))

IS` ;[WYa% 97 +20%))) .%))) ,%))) ,))

8aefa`% D7&E?&H@ +//%))) 0%))) -%))) ,))

IS` AaeW% 97 +/)%))) -%))) +%))) +))

GZ[^SVW^bZ[S% G7&EA&;<&D; +,.%))) /%))) -%))) ,))

JST^W 0' 9W`fdS^ IUW`Sd[a G<L S`V Ea`&HWe[VW`f[S^ <LI< <ef[_SfWe [` +),)% Tk 9a__g`[fk JkbW "i[fZ ESf[a`S^ JafS^#

9[f[We *+%-**%))) +01%))) *0,%))) *2%)))

Jai`e *%1-1%))) ./%))) -,%))) -%)))

HgdS^ 7dWSe /-+%))) +1%))) +,%))) +%)))

ESf[a`S^ JafS^ *.%)))%))) ,/+%))) +,2%))) +.%)))

,'+'- EPY^T_TaT_TP^ ZQ AL_TZYLW DP^`W_^ _Z HL]TZ`^ 5^^`X[_TZY^

M^_i i[Yj_ed _bbkijhWj[i j^[ i[di_j_l_jo e\ j^[ dWj_edWb h[ikbji je fej[dj_Wbbo _cfehjWdj Wiikcfj_edi( ?_]kh[ 2

i^emi j^[ h[ikbji _d j[hci e\ jejWb dWj_edWb fbk] h[gk_h[c[dji& m^[h[Wi ?_]kh[ 3 i^emi j^[ h[ikbji _d j[hci e\

dehcWb_p[Z h[gk_h[c[dji $>OL>)I>O hWj_ei%( ?eh [nWcfb[& _dYh[Wi_d] j^[ dkcX[h e\ I>Oi \hec j^[ Y[djhWb

lWbk[ e\ WXekj +/ c_bb_ed je ,+ c_bb_ed _dYh[Wi[i j^[ dkcX[h e\ ded'h[i_Z[dj_Wb E, fbk]i \hec 0**&*** je

2,*&***& WdZ _j _dYh[Wi[i j^[ dkcX[h e\ =<?< fbk]i \hec ,/&*** je --&*** $?_]kh[ 2%( M^[ [\\[Yji e\ Y^Wd]_d]

I>O f[d[jhWj_ed Wh[ icWbb[h ed W dehcWb_p[Z XWi_i& [if[Y_Wbbo \eh ded'h[i_Z[dj_Wb E, fbk]i( Hj^[hm_i[& j^[

hWda_d] e\ _d\bk[dj_Wb lWh_WXb[i _i i_c_bWh \eh jejWb WdZ dehcWb_p[Z ded'h[i_Z[dj_Wb E, fbk]i4 +% IA>O ikffehj&

,% hWd][ fh[\[h[dY[& -% f[hY[dj ^ec[ Y^Wh]_d]& .% IA>O4;>O hWj_e& /% f[hY[dj e\ I>Oi Y_j_[i& WdZ 0% LNO

i^Wh[( ?eh =<?< fbk]i& IA>O ikffehj ^Wi de _cfWYj Wi IA>Oi Wh[ dej ceZ[b[Z Wi ikffehj_d] =<?<( KWd][

fh[\[h[dY[ ^Wi j^[ bWh][ij _cfWYj& \ebbem[Zwed W dehcWb_p[Z XWi_iwXo f[hY[dj ^ec[ Y^Wh]_d]& IA>O4;>O

hWj_e& I>O Yekdj& WdZ f[hY[dj e\ I>Oi _d Y_j_[i(
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M^_i WdWboi_i Wbie [dWXb[i YecfWh_ied e\ j^[ _dfkj lWh_WXb[is _cfWYji ed j^[ E, WdZ =<?< jejWb fbk] Yekdji(

Lkffehj_d] IA>Oi Xeeiji E, fbk] Yekdji i_]d_\_YWdjbo i_dY[ IA>Oi Wh[ ceZ[b[Z Wi ki_d] ded'h[i_Z[dj_Wb E,

>OL> Wj i_]d_\_YWdjbo ^_]^[h hWj[i j^Wd ;>Oi& m^[h[Wi _j ^Wi de [\\[Yj ed =<?< fbk] Yekdji Wi IA>Oi YWddej

ki[ =<?<( L_c_bWhbo& W ^_]^ hWj_e e\ IA>Oi je ;>Oi \Wlehi E, >OL>& WdZ W ^_]^ hWj_e e\ ;>Oi je IA>Oi

\Wlehi =<?<( M^[ d[[Z \eh Xej^ fem[h b[l[bi h_i[i Wi j^[ hWd][ e\ I>Oi Z[Yb_d[i& i_dY[ i^ehj[h'hWd][ I>Oi

h[gk_h[ ceh[ ded'h[i_Z[dj_Wb Y^Wh]_d]( M^[ d[[Z \eh Xej^ jof[i e\ Y^Wh]_d] _d\hWijhkYjkh[ Z[Yh[Wi[i Wi j^[

i^Wh[ e\ I>Oi _d Y_j_[i _dYh[Wi[i& X[YWki[ ZW_bo Wl[hW][ l[^_Yb[ c_b[i jhWl[b[Z $OFM% _i bem[h _d Z[di[h khXWd

Wh[Wi $i[[ 9ff[dZ_n ;%( Feh[ ^ec[ Y^Wh]_d] Wbie h[ZkY[i j^[ d[[Z \eh Xej^ jof[i e\ Y^Wh]_d] _d\hWijhkYjkh[(

=[YgdW 1' <XXWUfe aX [`bgf hSd[ST^We a` Wef[_SfWV fafS^ `Sf[a`S^ b^gY dWcg[dW_W`fe'

=[YgdW 2' <XXWUfe aX [`bgf hSd[ST^We a` `ad_S^[lWV `Sf[a`S^ b^gY dWcg[dW_W`fe "<LI<(G<L dSf[ae#'
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- 87;7^ QZ] 7Z]]TOZ] 7SL]RTYR
Eed]'Z_ijWdY[ jhWl[b ^Wi X[[d W Yh_j_YWb XWhh_[h je ;>O WZefj_ed& m^_Y^ ^Wi X[[d [nWY[hXWj[Z Xo j^[ h[Wb WdZ

f[hY[_l[Z hWd][ Wdn_[jo e\ Zh_l[hi _d j^[ Nd_j[Z LjWj[i( P^_b[ ceij i_d]b['ZWo jhWl[b ikhl[oi ik]][ij j^Wj W

bWh][ cW`eh_jo e\ ZW_bo Zh_l_d] YWd X[ WYYecceZWj[Z m_j^ W h[bWj_l[bo i^ehj Zh_l_d] hWd][ $Wffhen_cWj[bo +**

c_b[i%& WdWboi_i e\ bed]_jkZ_dWb Zh_l_d] fWjj[hdi h[l[Wbi j^Wj W bWh][ i[]c[dj e\ N(L( Zh_l[hi hekj_d[bo ki[

f[hiedWb l[^_Yb[i \eh bed]'Z_ijWdY[ jhWl[b& m_j^ Wd Wl[hW][ l[^_Yb[ jhWl[b_d] +** c_b[i eh ceh[ ed 0 ZWoi f[h

o[Wh $i[[ 9ff[dZ_n %( M^[i[ Zh_l[hi mekbZ fh[ikcWXbo h[gk_h[ bed]'Z_ijWdY[ i_d]b['Y^Wh][ hWd][i WdZ =<?<

ikffehj Wbed] jhWl[b Yehh_Zehi je Yedi_Z[h WZefj_d] ;>Oi Wi \kbbo YWfWXb[ h[fbWY[c[dji \eh j^[_h [n_ij_d]

l[^_Yb[i( >l[d Zh_l[hi m^e i[bZec cWa[ E=Mi c_]^j [n^_X_j i_c_bWh WZefj_ed h[gk_h[c[dji XWi[Z ed j^[_h

f[hY[_l[Z d[[Z \eh bed]'Z_ijWdY[ Zh_l_d](

M^_i _iik[ YWd X[ Wbb[l_Wj[Z Xo fhel_Z_d] WYY[ii je Wd [nj[di_l[ WdZ Yedl[d_[dj d[jmeha e\ =<?< ijWj_edi

Wbed] Yehh_Zehi j^Wj [dWXb[ h[b_WXb[ bed]'Z_ijWdY[ _dj[hY_jo jhWl[b( M^[ N(L( Bdj[hijWj[ A_]^mWo Loij[c _i Wd

_Z[Wb XWi_i \eh ikY^ W bed]'Z_ijWdY[ =<?< d[jmeha( Bji [nj[di_l[& ^_]^'if[[Z& Yedjhebb[Z'WYY[ii ^_]^mWoi

Yedd[Yj fefkbWj_ed Y[dj[hi WdZ Yheii j^[ Yekdjho l_W lWh_eki hekj[i( R[j fhel_Z_d] Yecfh[^[di_l[ =<?<

Yel[hW][ \eh j^[ Bdj[hijWj[ Loij[c fh[i[dji W ckY^ icWbb[h WdZ i_cfb[h jWia YecfWh[Z m_j^ fhel_Z_d]

Yecfh[^[di_l[ Yel[hW][ XWi[Z ed Wbb ej^[h N(L( ^_]^mWoi WdZ ijWj[ hekj[i( Bdj[hijWj['XWi[Z Yel[hW][ j^Wj _i

Wbh[WZo kdZ[hmWo WdZ fbWdd[Z YekbZ h[ikbj _d W heXkij& dWj_edWb d[jmeha m_j^_d W \[m o[Whi& m^[h[Wi

Yecckd_jo =<?< Yel[hW][ e\ j^[ iYef[ Z[iYh_X[Z _d L[Yj_ed - m_bb b_a[bo jWa[ bed][h(

M^_i i[Yj_ed [ij_cWj[i j^[ dkcX[h e\ =<?< ijWj_edi d[Y[iiWho je fhel_Z[ Y^Wh]_d] Yel[hW][ WYheii i[l[hWb

d[jmeha Z[i_]di XWi[Z ed j^[ Bdj[hijWj[ Loij[c( G[nj& Y^Wh]_d] Z[cWdZ h[gk_h[c[dji Wh[ [ij_cWj[Z je gkWdj_\o

j^[ dkcX[h e\ fbk]i Wj _dj[hijWj[ Yehh_Zeh =<?< ijWj_edi d[[Z[Z je ikffehj bed]'Z_ijWdY[ jhWl[b WdZ c_d_c_p[

gk[k_d] Zkh_d] f[h_eZi e\ ^_]^ jhW\\_Y( M^[d& W i[j e\ Y^Wbb[d][i WiieY_Wj[Z m_j^ YedijhkYj_d] WdZ cW_djW_d_d]

Bdj[hijWj[ Yehh_Zeh =<?< ijWj_edi _i Z_iYkii[Z( M^[ WdWboi[i _d j^[i[ i[Yj_edi $L[Yj_edi .(+ je *% Yedi_Z[h edbo

^_]^mWoi j^Wj Wh[ fWhj e\ j^[ Bdj[hijWj[ Loij[c( L[Yj_ed * fhel_Z[i W Xh_[\ Z_iYkii_ed e\ j^[ Yehh_Zeh Y^Wh]_d]

ikffehj j^Wj YekbZ X[ [dWXb[Z Xo j^[ Yecckd_jo'XWi[Z =<?< ijWj_edi Z_iYkii[Z _d L[Yj_ed -(

-'* 87;7 >Y_P]^_L_P 7Z]]TOZ] 7ZaP]LRP 7LWN`WL_TZY^

M^_i i[Yj_ed \_hij Z[\_d[i j^[ \kbb Bdj[hijWj[ d[jmeha Wi W XWi_i \eh Z[l[bef_d] ^ofej^[j_YWb =<?< d[jmehai

$L[Yj_ed .(+(+%( ;[YWki[ j^[ \kbb Bdj[hijWj[ d[jmeha _i bWh][& L[Yj_ed .(+(, fh_eh_j_p[i Yehh_Zehi je Z[l[bef \ekh

Wbj[hdWj_l[ dWj_edWb =<?< d[jmeha iY[dWh_ei& \ehc_d] W jejWb e\ \_l[ ^ofej^[j_YWb =<?< Yehh_Zeh d[jmehai Wi

i^emd _d MWXb[ 2( ?_dWbbo& L[Yj_ed * Z_iYkii[i ijWj_ed ifWY_d] h[gk_h[c[dji \eh Yehh_Zehi( GWj_edWb Yehh_Zeh

=<?< c[j^eZebe]o WdZ i[di_j_l_j_[i Wh[ ikccWh_p[Z _d ?_]kh[ +*(

JST^W 1' ESf[a`S^ ;9=9 9ahWdSYW IUW`Sd[ae S^a`Y K'I' @`fWdefSfW 9add[Vade

=g^^ @`fWdefSfW EWfiad] ;9=9 UahWdSYW [e bdah[VWV SUdaee S^^ K'I' @`fWdefSfW Uadd[Vade

DWYS&HWY[a`e ;9=9 UahWdSYW i[fZ[` K'I' _WYS&dWY[a`e "bWd 7_Wd[US +).)

efgVk#% Tgf `af TWfiWW` _WYS&dWY[a`e

;FJ 7^fWd`Sf[hW =gW^ 9add[Vade ;9=9 UahWdSYW bdah[VWV a` S^^ Uadd[Vade ebWU[X[WV [` K'I' ;FJ

7^fWd`Sf[hW =gW^ 9add[Vade Xad <^WUfd[U LWZ[U^We ";FJ +)*0S#

?GDI&8SeWV 9ahWdSYW "1)!# ;9=9 UahWdSYW a` Uadd[Vade dWbdWeW`f[`Y 1)! aX =?M7

?[YZiSk GWdXad_S`UW Da`[fad[`Y IkefW_ S``gS^ ShWdSYW

VS[^k fdShW^ Xad [`fWdefSfW Uadd[Vade

J7=&8SeWV 9ahWdSYW "1)!# ;9=9 UahWdSYW a` Uadd[Vade dWbdWeW`f[`Y 1)! aX =?M7

JdShW^Wd 7`S^ke[e =dS_Wiad] S``gS^[lWV Sgfa_aT[^W fd[be a`

[`fWdefSfW Uadd[Vade
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=[YgdW *)' DWfZaVa^aYk S`V eW`e[f[h[fk eUZW_Sf[U Xad Uadd[Vad ;9=9 S`S^ke[e'

MWXb[ 3 WdZ ?_]kh[ ++ ikccWh_p[ j^[ ijWj_ed'Yekdj h[ikbji \eh [WY^ Yel[hW][ iY[dWh_e Wiikc_d] j^h[[ Z_\\[h[dj

Wl[hW][ ijWj_ed'ifWY_d] lWbk[i( M^[ dWj_edWb ijWj_ed Yekdj hWd][i \hec 30 $\eh j^[ c[]W'h[]_ed d[jmeha m_j^

+**'c_b[ ifWY_d]% je 1+- ijWj_edi $\eh j^[ \kbb Bdj[hijWj[ d[jmeha m_j^ .*'c_b[ ifWY_d]%( 9bj^ek]^ j^_i hWd][ _i

bWh][& Wbb iY[dWh_ei Wh[ h[bWj_l[bo ceZ[ij YecfWh[Z m_j^ j^[ h[]_edWb =<?< _dl[ijc[dji j^Wj Wbh[WZo ^Wl[ X[[d

cWZ[( 9i e\ Ckd[ ,*+1& W jejWb e\ ,&+0. =<?< ijWj_edi ^Wl[ X[[d _dijWbb[Z $-/1 Xo M[ibW Wbed[%( Aem[l[h&

ceij e\ j^[i[ ijWj_edi ^Wl[ X[[d YedY[djhWj[Z _d khXWd Wh[Wi& WdZ j^[ icWbb dkcX[h e\ Yehh_Zeh =<?< ijWj_edi

^Wi X[[d YedY[djhWj[Z _d Wh[Wi e\ ^_]^ I>O WZefj_edwceij dejWXbo Wbed] j^[ P[ij <eWij& j^hek]^ dehj^[Wij

i[Yj_edi e\ j^[ B'3/ Yehh_Zeh& WdZ _d hkhWb Wh[Wi WhekdZ 9jbWdjW( 9]W_d& ki_d] j^[ M[ibW d[jmeha Wi Wd [nWcfb[&

Wi e\ Ckd[ ,*+1 j^[h[ m[h[ W jejWb e\ +0+ Yehh_Zeh =<?< ijWj_edi _d M[ibWsi Lkf[hY^Wh][h d[jmeha& [dWXb_d]

bed]'Z_ijWdY[ jhWl[b WYheii ceij e\ j^[ Nd_j[Z LjWj[i(

JST^W 2' <ef[_SfWV ESf[a`S^ ;9=9 IfSf[a` 9ag`fe fa 9ahWd 9add[Vade g`VWd ;[XXWdW`f IUW`Sd[ae

=g^^ @`fWdefSfW EWfiad] 0*, -)1 +1.

DWYS&HWY[a`e +,2 *,0 2/

;FJ 7^fWd`Sf[hW =gW^ 9add[Vade ,)/ *0. *++

?GDI&8SeWV 9ahWdSYW "1)!# .,) ,), +*+

J7=&8SeWV 9ahWdSYW "1)!# -,/ +-2 *0-
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=[YgdW **' ESf[a`i[VW ;9=9 efSf[a` Uag`fe fa UahWd Uadd[Vade Se S Xg`Uf[a` aX efSf[a` ebSU[`Y Xad V[XXWdW`f eUW`Sd[ae'

-'*'* ;`WW >Y_P]^_L_P AP_bZ]V

M^_i i[Yj_edsi fhefei[Z d[jmeha \eh ^ofej^[j_YWb =<?< ijWj_edi Yedi_iji e\ Bdj[hijWj[ i[]c[dji Yedd[Yj_d]

Y_j_[i m_j^ W jejWb b[d]j^ e\ -+&/+* c_b[i( M^_i d[jmeha [nYbkZ[i i[]c[dji e\ Bdj[hijWj[i m_j^_d Y_j_[i i_dY[

=<?< ijWj_edi m_j^_d khXWd Wh[Wi Wh[ Wiikc[Z je X[ WlW_bWXb[5 ijWj_ed Yekdj [ij_cWj[i \eh =<?< _d Y_j_[i Wh[

Z[l[bef[Z _d L[Yj_ed -( >nYbkZ_d] i[]c[dji i^ehj[h j^Wd ,/ c_b[i $h[ikbj_d] \hec Y_j_[i _d Ybei[ fhen_c_jo%&

j^[ h[b[lWdj Bdj[hijWj[ d[jmeha _i iYWb[Z Zemd je W jejWb b[d]j^ e\ ,2&/-* c_b[i& _bbkijhWj[Z _d ?_]kh[ +,& m^_Y^

Wbie i^emi j^[ d[jmeha m_j^ 1*'c_b['hWZ_ki Xk\\[hi $Wffhen_cWj_d] d[jmeha Yel[hW][%( M^_i c_b[ Yekdj Ze[i

dej Yedi_Z[h ZekXb[ c_b[i \eh Xej^ Z_h[Yj_edi e\ jhWl[b eh dkcX[h e\ bWd[i ed _dZ_l_ZkWb Yehh_Zehi& X[YWki[ W

i_d]b[ =<?< ijWj_ed _i Wiikc[Z je i[hl[ Xej^ Z_h[Yj_edi e\ jhWl[b WdZ Wbb bWd[i $Wiikc_d] ik\\_Y_[dj YWfWY_jo&

m^_Y^ _i Z_iYkii[Z _d L[Yj_ed .(,%(

M^_i heWZ d[jmeha mWi Z[h_l[Z \hec j^[ =HMsi GWj_edWb A_]^mWo IbWdd_d] G[jmeha $l+.(*/% ZWjW i[j

WlW_bWXb[ j^hek]^ j^[ ?[Z[hWb A_]^mWo 9Zc_d_ijhWj_ed $?AP9% _d i^Wf[\_b[ \ehcWj $?AP9 ,*+1Y%( M^[ \kbb

iekhY[ ZWjW i[j mWi _d_j_Wbbo \_bj[h[Z je W i[j e\ Bdj[hijWj[ ^_]^mWoi( G[nj& W ifWj_Wb el[hbWo fheY[ii Yb_ff[Z j^[

\_bj[h[Z i[j e\ b_d[i je [nYbkZ[ Wbb i[]c[dji WdZ fehj_edi e\ b_d[ i[]c[dji el[hbWff_d] khXWd Wh[Wi( 9 i^Wf[\_b[

Z[h_l[Z \hec j^[ N(L( <[diki ;kh[Wksi ,*+/ F9?)MB@>K ][e]hWf^_Y ZWjWXWi[ \_bj[h[Z je `kij khXWd Wh[Wi

fhel_Z[Z j^[ Yb_ff_d] XekdZi $N(L( <[diki ;kh[Wk ,*+/%( ?_dWbbo& feij'fheY[ii_d] hekj_d[i Wii[cXb[Z j^[

cWdo icWbb h[cW_d_d] heWZ i[]c[dji _dje Yedj_]keki d[jmeha i[]c[dji( M^[i[ i[]c[dji m[h[ \khj^[h

i[fWhWj[Z Wj `kdYj_edi m^[h[ j^h[[ eh ceh[ eh_]_dWb heWZ i[]c[dji Yedl[h][Z(
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Ihel_Z_d] Yel[hW][ je j^[ Yehh_Zehi YWfjkh_d] 2*" e\ j^[ jhW\\_Y lebkc[ e\ j^[ AIFL Yehh_Zehi mekbZ h[ikbj _d

j^[ =<?< d[jmeha i^emd _d ?_]kh[ +1& [dYecfWii_d] ,+, je /-* =<?< ijWj_edi $Z[f[dZ_d] ed ijWj_ed

ifWY_d]%( 9bj^ek]^ _j fhel_Z[i [nY[bb[dj Yel[hW][ _d j^[ [Wij[hd ^Wb\ e\ j^[ Yekdjho WdZ ed j^[ m[ij YeWij& _j

Ze[i dej [dWXb[ Yheii'Yekdjho jhWl[b( 9dej^[h i^ehjYec_d] e\ j^_i d[jmeha _i j^Wj j^[ jejWb jhW\\_Y lebkc[i

h[fehj[Z Xo AIFL Wh[ Zec_dWj[Z Xo i^ehj'Z_ijWdY[& hekj_d[ Yecckj_d] jh_fi& m^_Y^ Wh[ kdb_a[bo je h[gk_h[

=<?<( Me WZZh[ii j^_i i^ehjYec_d]& Wdej^[h jhWl[b ZWjW i[j _i _dl[ij_]Wj[Z& Wi Z[iYh_X[Z _d j^[ \ebbem_d]

i[Yj_ed(

*%'%(%* 9J<N?E?J -G<EPKCK 0J<F?OHJD !8=?G<JCH *"

;[YWki[ _j _i _cfeii_Xb[ je i_d]b[ ekj E=Mi \hec el[hWbb jhW\\_Y lebkc[& j^[ ?AP9 Yh[Wj[Z W iodj^[j_Y ZWjW i[j

je [ij_cWj[ bed]'Z_ijWdY[ fWii[d][h jhWl[b( ?AP9si M9? mWi ceZ[b[Z ki_d] W lWh_[jo e\ fh[Z_Yjehi& ikY^ Wi

fefkbWj_ed WdZ [Yedec_Y WYj_l_jo& WdZ YWb_XhWj[Z je W bWh][ jhWl[b ikhl[o $?AP9 ,*+-%( M9? Yedi_iji e\ W i[j

e\ Yekdjo'je'Yekdjo jh_f jWXb[i \eh bed]'Z_ijWdY[ fWii[d][h jh_fi $Z[\_d[Z Wi jh_fi bed][h j^Wd +** c_b[i% Xo

WkjeceX_b[& Xki& W_h& WdZ hW_b( M^[ M9? fhe`[Yji f[hied'jh_f \bemi \eh j^[ XWi[ o[Wh $,**2% WdZ \eh ,*.*& i^emd

_d ?_]kh[ +2( M^_i ZWjW i[j _i lWbkWXb[ X[YWki[ _j [dWXb[i _iebWj_ed e\ E=Mi& m^_Y^ Wh[ jof_YWbbo Z_\\_Ykbj je

_iebWj[ \hec ijWdZWhZ i_d]b['ZWo jhWl[b ikhl[oi em_d] je j^[ h[bWj_l[bo bem \h[gk[dYo e\ ikY^ jhWl[b [l[dji(

BiebWj_d] bed]'Z_ijWdY[ jhWl[b _i e\ fWhj_YkbWh _cfehjWdY[ _d j^[ WdWboi_i e\ Y^Wh]_d] ijWj_edi Wbed] _dj[hY_jo

Yehh_Zehi(

=[YgdW *1' J7= eg__Sdk efSf[ef[Ue

/<L< @JHF !02;- (&')"

?_]kh[ +3 fhel_Z[i W l_ikWb_pWj_ed e\ j^[ gkWb_jWj_l[ jh_f Z_\\[h[dY[i X[jm[[d jhWl[b ceZ[i( 9_h jhWl[b _i j^[

Zec_dWdj ceZ[ \eh l[ho bed]& Yheii'Yekdjho jh_fi( ;ki WdZ Wkje jh_fi Wh[ cW_dbo _djhW'h[]_edWb& m^[h[Wi

fWii[d][h hW_b jhWl[b _i h[ijh_Yj[Z je W \[m hekj[i m^[h[ hW_bmWoi Wh[ WlW_bWXb[(
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=[YgdW *2' J7= ^a`Y&V[efS`UW fdShW^ ad[Y[`mVWef[`Sf[a` bS[de Tk _aVW4 a`^k fab *)! h[egS^[lWV ZWdW Xad U^Sd[fk'

!8<L?EECL? CF<A?JP =J?>CL, Q (&'+ 1HHAE?# 4<I /<L< Q (&'+ 9?E? -LE<K" /<L< @JHF 02;- !(&')"

M^[ Yekdjo'b[l[b h[iebkj_ed e\ M9? _i ^_]^bo lWbkWXb[ \eh bed]'Z_ijWdY[ jhW\\_Y lebkc[ [ij_cWj_ed& Xkj _j _i jee

]hWdkbWh \eh c[Wd_d]\kb l_ikWb_pWj_ed( 9]]h[]Wj_d] M9? ZWjW Wj j^[ Y[diki Z_l_i_ed b[l[b& i^emd _d ?_]kh[ ,*&

h[l[Wbi Z[[f _di_]^ji _dje _djhW' WdZ _dj[h'h[]_edWb jhWl[b \eh Z_\\[h[dj ceZ[i( 9 Y^ehZ Z_W]hWc $Dhpom_dia_ [j

Wb( ,**3% fhel_Z[i W l_ikWbbo Yecf[bb_d] mWo je l_ikWb_p[ j^[ jhWl[b lebkc[i m_j^_d WdZ X[jm[[d h[]_edi( Bd

ikY^ W Z_W]hWc& j^[ ekj[hceij XWdZ Z_ifbWoi j^[ h[bWj_l[ i^Wh[ e\ jh_fi eh_]_dWj_d] \hec eh [dZ_d] _d W ]_l[d

h[]_ed( M^[ _dd[hceij XWdZ i^emi j^[ WXiebkj[ lebkc[ _d c_bb_ed fWii[d][h'jh_fi f[h o[Wh( ?_dWbbo& j^[ Y^ehZi

Yedd[Yj_d] jme h[]_edi Wh[ i_p[Z WYYehZ_d] je j^[ lebkc[ e\ jhWl[b X[jm[[d j^[c( ?_]kh[ ,+ i^emi Wd [dbWh][Z

_cW][ e\ j^[ M9? Wkje hekj[i $jef +*" e\ eh_]_d'Z[ij_dWj_ed fW_hi%& WdZ ?_]kh[ ,, i^emi W Y^ehZ Z_W]hWc \eh

j^[ WkjeceX_b[ M9? ZWjW i[j $jef +*" e\ eh_]_d'Z[ij_dWj_ed fW_hi% Xo <[diki =_l_i_ed( K[ikbji _d ?_]kh[ ,,

i^em j^Wj j^[ Lekj^ 9jbWdj_Y& P[ij Lekj^ <[djhWb& WdZ IWY_\_Y h[]_edi je][j^[h WYYekdj \eh d[Whbo ^Wb\ j^[

dWj_edsi WddkWb bed]'Z_ijWdY[ Wkje fWii[d][h jh_fi( Bd WZZ_j_ed& ceh[ j^Wd 2*" e\ jh_fi jWa_d] fbWY[ _d j^[

IWY_\_Y Z_l_i_ed Wh[ m_j^_d j^Wj Z_l_i_ed& m^[h[Wi ceij E=Mi _d j^[ >Wij Lekj^ <[djhWb Z_l_i_ed Yedd[Yj _j m_j^

d[_]^Xeh_d] Z_l_i_edi(
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Wh[ W \hWYj_ed e\ AIFL'[ij_cWj[Z lebkc[i ^[bfi je [ijWXb_i^ Yed\_Z[dY[ j^Wj j^[ Yehh_Zeh lebkc[i Z[h_l[Z

\hec M9? Wh[ m_j^_d W h[WiedWXb[ hWd][(

=[YgdW +.' 9a_bSd[ea` aX J7= S`V ?GDI ha^g_We "Ua^ad eUS^W bdabadf[a`S^ fa J7=3?GDI dSf[a#'

!8<L?EECL? CF<A?JP =J?>CL, Q (&'+ 1HHAE?# 4<I /<L< Q (&'+ 9?E? -LE<K"
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-'*', E_L_TZY E[LNTYR

9dej^[h _cfehjWdj Yedi_Z[hWj_ed \eh fbWdd_d] [\\[Yj_l[ =<?< d[jmehai _i j^[ ifWY_d] X[jm[[d jme

Yedi[Ykj_l[ =<?< ijWj_edi& ^[h[ [ij_cWj[Z XWi[Z ed j^[ [\\[Yj_l[ ;>O hWd][( 9bj^ek]^ j^[ N(L(

>dl_hedc[djWb Ihej[Yj_ed 9][dYo'hWj[Z hWd][ $?k[b[Yedeco(]el ,*+1% fhel_Z[i W ]eeZ [ij_cWj[ e\ l[^_Yb[

hWd][i kdZ[h jof_YWb Zh_l_d] YedZ_j_edi& j^[ [\\[Yj_l[ hWd][ e\j[d lWh_[i XWi[Z ed WcX_[dj WdZ heWZ YedZ_j_edi

Wi m[bb Wi Zh_l_d] ijob[ $Ee^i[';kiY^ [j Wb( ,*+-& G[kXWk[h WdZ PeeZ& ,*+-%( Feh[el[h& XWjj[ho YWfWY_jo

j[dZi je ibembo Z[]hWZ[ el[h j_c[& d[]Wj_l[bo W\\[Yj_d] j^[ h[Wb Zh_l_d] hWd][ e\ ;>Oi $L^_ha WdZ P_i^Whj

,*+/& G[kXWk[h WdZ PeeZ ,*+/%( Bd WZZ_j_ed je j[Y^d_YWb Yedi_Z[hWj_edi b_c_j_d] j^[ [\\[Yj_l[ hWd][ e\ ;>Oi&

Yedikc[h jhWl[b be]_ij_Yi WdZ Yedl[d_[dY[ fbWo W i_]d_\_YWdj heb[ _d ^em \Wh W ;>O Zh_l[h _i m_bb_d] je Zh_l[ ed

W i_d]b[ Y^Wh][( =h_l[hi Wh[ jof_YWbbo h[bkYjWdj je mW_j kdj_b j^[_h XWjj[ho _i Yecfb[j[bo ZhW_d[Z X[\eh[

h[Y^Wh]_d]& h[ikbj_d] _d Wd tWhh_lWb WbbemWdY[(u Feh[el[h& j^[ hWj[ e\ Y^Wh][ Wj =<?< ijWj_edi j[dZi je

Z[Yh[Wi[ jemWhZ ^_]^ XWjj[ho ijWj['e\'Y^Wh][ b[l[bi em_d] je XWjj[ho iW\[jo Yedi_Z[hWj_edi& WdZ Yedikc[hi Wh[

b_a[bo je Z[fWhj W =<?< ijWj_ed X[\eh[ W ;>O XWjj[ho _i \kbbo Y^Wh][Z je h[ZkY[ j^[_h j_c[ if[dj Y^Wh]_d]&

h[ikbj_d] _d Wd t[Whbo Z[fWhjkh[ f[dWbjo(u Me YWfjkh[ j^[i[ X[^Wl_ehWb [\\[Yji& _j _i Wiikc[Z j^Wj kdZ[h h[Wb_ij_Y

YedZ_j_edi W ;>O m_bb X[ h[Y^Wh][Z m_j^ Wd Whh_lWb WbbemWdY[ e\ -* c_b[i e\ h[cW_d_d] hWd][& WdZ _j m_bb

Z[fWhj j^[ =<?< ijWj_ed [Whbo m_j^ edbo 2*" e\ Y^Wh][( ?_]kh[ ,0 ikccWh_p[i j^[ \WYjehi Z[j[hc_d_d] j^[

[\\[Yj_l[ ;>O hWd][ Yedi_Z[h[Z _d j^_i ijkZo(

M^h[[ iY[dWh_ei Wh[ fhefei[Z \eh dec_dWb ijWj_ed ifWY_d] $+**& 1*& WdZ .* c_b[i%& fhel_Z_d] lWh_eki b[l[bi e\

ikffehj \eh bed][h' WdZ i^ehj[h'hWd][ ;>Oi( M^[i[ ijWj_ed ifWY_d] iY[dWh_ei Wh[ X[b_[l[Z je Yel[h j^[ hWd][ e\

dec_dWb ijWj_ed ifWY_d] hWd][i X[_d] fkhik[Z Xo _dZkijho( >b[Yjh_\o 9c[h_YW ^Wi WddekdY[Z Wd Wl[hW][ ijWj_ed

ifWY_d] e\ 1* c_b[i \eh _ji =<?< Yehh_Zeh d[jmeha $>b[Yjh_\o 9c[h_YW ,*+1%( M^_i ifWY_d] _i Wbceij _Z[dj_YWb

je j^[ M[ibW ikf[hY^Wh][h d[jmeha5 d[Wh[ij'd[_]^Xeh WdWboi_i mWi f[h\ehc[Z ed j^[ M[ibW Lkf[hY^Wh][h ijWj_ed

beYWj_edi fkXb_YWbbo WlW_bWXb[ _d j^[ 9bj[hdWj_l[ ?k[bi =WjW <[dj[h ZWjW i[j $=H> ,*+1X%& h[l[Wb_d] Wd Wl[hW][

M[ibW ijWj_ed ifWY_d] e\ 01 c_b[i( 9ZZ_j_edWbbo& GWl_]Wdj K[i[WhY^ fhefei[i jme ijWj_ed ifWY_d] iY[dWh_ei _d

_ji 32 2NGWMOTM <GV LUW YNK DTOYKJ BYGYKX4 +-* c_b[i \eh bed]'hWd][ ;>Oi& WdZ 1/ c_b[i je Wbie ikffehj

i^ehj'hWd][ ;>Oi $GWl_]Wdj K[i[WhY^ ,*+0%(
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-'+ 87;7 >Y_P]^_L_P 7Z]]TOZ] 8PXLYO 7LWN`WL_TZY^

M^[ dkcX[h e\ ijWj_edi h[gk_h[Z je Yel[h j^[ fhefei[Z N(L( Yehh_Zeh d[jmeha ^Wi X[[d Z[j[hc_d[Z \eh W lWh_[jo

e\ Yel[hW][ WdZ ijWj_ed ifWY_d] iY[dWh_ei( M^[ kj_b_pWj_ed e\ j^[i[ ijWj_edi& ^em[l[h& m_bb lWho i_]d_\_YWdjbo

Z[f[dZ_d] ed j^[_h beYWj_ed WdZ ed j^[ i_p[ e\ j^[ h[]_edWb WdZ dWj_edWb I>O cWha[ji( M^_i i[Yj_ed [ij_cWj[i

j^[ dkcX[h e\ fbk]i h[gk_h[Z Wj [WY^ ijWj_ed je WZ[gkWj[bo h[ifedZ je Yehh_Zeh Y^Wh]_d] Z[cWdZ Wi j^[ I>O

cWha[j [lebl[i el[h j_c[(

Ibk] Yekdj f[h ijWj_ed [ij_cWj[i Wh[ YWbYkbWj[Z \eh [WY^ Yehh_Zeh ijWj_ed Wi W \kdYj_ed e\ =<?< Y^Wh]_d] j_c[&

;>O WZefj_ed b[l[b& f[Wa jhW\\_Y lebkc[& WdZ ijWj_ed ifWY_d]( M^_i ceZ[b Wiikc[i j^Wj \Wij[h =<?< Y^Wh]_d]

j_c[i m_bb Z[Yh[Wi[ fbk] Yekdj h[gk_h[c[dji $\Wij[h l[^_Yb[ jkhdel[h%& j^Wj ^_]^ f[Wa jhW\\_Y lebkc[i \hec

;>Oi ed bed] Z_ijWdY[ jh_fi m_bb _dYh[Wi[ fbk] Yekdj h[gk_h[c[dji $ceh[ l[^_Yb[i je i[hl[ Wj _dZ_l_ZkWb

ijWj_edi%& WdZ j^Wj Z[Yh[Wi_d] ijWj_ed ifWY_d] m_bb Z[Yh[Wi[ fbk] Yekdj h[gk_h[c[dji f[h ijWj_ed $Wbbem_d]

Yedikc[hi je eYYWi_edWbbo ia_f ijWj_edi m^_b[ ed bed] Z_ijWdY[ jh_fi%(

-'+'* 87;7 CZbP] ?PaPW

>njh[c[ \Wij Y^Wh]_d]& m_j^ fem[h b[l[bi \hec +,* aP kf je .** aP& ^Wi ]W_d[Z i_]d_\_YWdj _dj[h[ij _d h[Y[dj

o[Whi( M^[i[ l[ho ^_]^ Y^Wh][ hWj[i YekbZ fhel_Z[ ,** c_b[i e\ hWd][ _d ,* c_dkj[i \eh W +/*'aP Y^Wh][h WdZ

kdZ[h +* c_dkj[i \eh W .**'aP Y^Wh][h& cWa_d] ;>Oi ceh[ WjjhWYj_l[ je Ykijec[hi( M^[ M[ibW ikf[hY^Wh][h

d[jmeha Ykhh[djbo fhel_Z[i kf je +,* aP e\ fem[h& m^_b[ ceij ej^[h _dijWbb[Z =<?< ijWj_edi Wh[ Ykhh[djbo

hWj[Z Wj /* aP(

A_]^[h =<?< fem[h b[l[bi Wh[ ceZ[b[Z Wi bem[h_d] j^[ dkcX[h e\ fbk]i f[h ijWj_ed h[gk_h[Z je ikffehj bed]'

Z_ijWdY[ jhWl[b _d ;>Oi4 \Wij[h jkhdel[h e\ l[^_Yb[i mWhhWdji b[ii h[ZkdZWdYo _d j[hci e\ fbk]i f[h ijWj_ed( M^_i

h[fehj Yedi_Z[hi +/* aP f[h fbk] =<?< fem[h b[l[bi fhel_Z_d] W ,*'c_dkj[ Y^Wh][ je W ;>O,/* _d j^[

Y[djhWb iY[dWh_e& m_j^ i[di_j_l_j_[i [nfbeh[Z X[jm[[d +* WdZ -* c_dkj[i f[h \Wij Y^Wh][ [l[dj( 9ZZ_j_edWbbo&

Wiikcfj_edi \hec L[Yj_ed * Wh[ YWhh_[Z el[h& dWc[bo j^Wj ;>Oi mekbZ ed Wl[hW][ Whh_l[ m_j^ -* c_b[i e\

hWd][ h[cW_d_d] WdZ Z[fWhj m_j^ 2*" e\ W \kbb Y^Wh][(

-'+'+ F5; HZW`XP^

9ddkWb_p[Z [ij_cWj[i e\ E=M lebkc[ m[h[ Z[l[bef[Z \eh [WY^ i[]c[dj e\ j^[ Yehh_Zeh d[jmeha ki_d] M9?

fhe`[Yj_edi $_dj[hfebWj[Z X[jm[[d ,**2 WdZ ,*.* je h[fh[i[dj ,*-* bed] Z_ijWdY[ jhW\\_Y lebkc[i%( I[hied'jh_fi

m[h[ Yedl[hj[Z je l[^_Yb['jh_fi ki_d] Wd Wl[hW][ eYYkfWdYo \WYjeh e\ -(*& _d WYYehZWdY[ m_j^ j^[ M9?

ZeYkc[djWj_ed $?AP9 ,*+-%5 dej[ j^Wj j^[ [ij_cWj[Z eYYkfWdYo \WYjeh ed bed]'Z_ijWdY[ Wkje jh_fi _i

i_]d_\_YWdjbo ^_]^[h j^Wd khXWd eYYkfWdYo \WYjehi& m^_Y^ _dYbkZ[ bWh][ i^Wh[i e\ i_d]b['eYYkfWdYo l[^_Yb[i(

?AP9si MhW\\_Y Fed_jeh_d] 9dWboi_i Loij[c mWi ki[Z je [ij_cWj[ f[Wa jhW\\_Y hWj_ei Wbed] Bdj[hijWj[ Yehh_Zehi

$?AP9 ,*+1X%( Me [ij_cWj[ Y^Wh]_d] h[gk_h[c[dji \eh =<?< ijWj_edi Wbed] Yehh_Zehi& j^[ hWj_e X[jm[[d f[Wa

WdZ Wl[hW][ jhW\\_Y lebkc[ mWi YWbYkbWj[Z \eh _dj[hijWj[ Yehh_Zeh jhW\\_Y Yekdj ijWj_edi _d <Wb_\ehd_W5 <Wb_\ehd_W

h[fh[i[dji j^[ bWh][ij I>O cWha[j& WdZ h[ikbji ^Wl[ X[[d ifej Y^[Ya[Z W]W_dij ej^[h ijWj[i \eh

h[fh[i[djWj_l[d[ii(

M^[ f[Wa ^ekhbo lebkc[ Wj j^[ Wl[hW][ Bdj[hijWj[ Yehh_Zeh jhW\\_Y Yekdj ijWj_ed _d <Wb_\ehd_W mWi \ekdZ je X[ .(/

j_c[i ]h[Wj[h j^Wd j^[ WddkWb Wl[hW][ lebkc[( L_p_d] \eh f[Wa jhW\\_Y ki_d] j^_i \WYjeh mekbZ _cfbo d[Wh

[b_c_dWj_ed e\ gk[k[_d] WdZ fej[dj_Wbbo el[hi_p[ j^[ ioij[c( 9i ikY^& W 3*j^ f[hY[dj_b[ lWbk[ jhW\\_Y lebkc[

mWi \ekdZ je X[ ,(- j_c[i ]h[Wj[h j^Wd j^[ WddkWb Wl[hW][ lebkc[( M^[ f[Wa \WYjeh e\ ,(- _i ki[Z _d j^_i meha(

-'+', DP^`W_^ LYO 8T^N`^^TZY

Ibk] h[gk_h[c[dji \hec _dZ_l_ZkWb Yehh_Zehi Wh[ W]]h[]Wj[Z je eXjW_d Wd Wl[hW][ dkcX[h e\ fbk]i f[h =<?<

ijWj_ed Wi W \kdYj_ed e\ ijWj_ed ifWY_d] WdZ fhe`[Yj[Z ;>O WZefj_ed( ?_]kh[ ,1 fh[i[dji j^[i[ W]]h[]Wj[ h[ikbji

\eh j^h[[ cWha[j WZefj_ed iY[dWh_ei( M^[o hWd][ \hec jme fbk]i f[h ijWj_ed Wj W ijWj_ed ifWY_d] e\ .* c_b[i WdZ

W ;>O WZefj_ed e\ . c_bb_ed je +, fbk]i f[h ijWj_ed Wj W ijWj_ed ifWY_d] e\ +** c_b[i WdZ W ;>O WZefj_ed e\ +*

c_bb_ed( L_n fbk]i f[h ijWj_ed Wh[ h[gk_h[Z \eh j^[ Y[djhWb lWbk[i e\ 1*'c_b[ ifWY_d] WdZ 1 c_bb_ed ;>Oi( ?eh
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YecfWh_ied& >b[Yjh_\o 9c[h_YWsi fbWdi _dYbkZ[ \_l[ fbk]i f[h ijWj_ed m_j^ Wd Wl[hW][ ijWj_ed ifWY_d] e\ 1*

c_b[i je ikffehj W ;>O cWha[j e\ kf je +* c_bb_ed l[^_Yb[i _d ,*-*( M[ibWsi [n_ij_d] fhefh_[jWho d[jmeha

\[Wjkh[i Wd Wl[hW][ e\ i[l[d fbk]i f[h ijWj_ed WdZ W ifWY_d] e\ 01 c_b[i ed Wl[hW][(

=[YgdW +0' ESf[a`i[VW Uadd[Vad ;9=9 efSf[a` Uag`f hWdege efSf[a` ebSU[`Y% S``gS^ ShWdSYW ha^g_W'

Ibk] h[gk_h[c[dji Wj _dZ_l_ZkWb ijWj_edi lWho XWi[Z ed j^[ bed]'Z_ijWdY[ jhWl[b WiieY_Wj[Z m_j^ W ]_l[d

Yehh_Zeh( ?_]kh[ ,2 _bbkijhWj[i j^_i lWh_WdY[ ki_d] j^[ Y[djhWb iY[dWh_e Wi Wd _bbkijhWj_l[ [nWcfb[ $\kbb _dj[hijWj[

Yel[hW][& 1 c_bb_ed ;>Oi& WdZ 1* c_b[ Wl[hW][ ijWj_ed ifWY_d]%( M^[ cW`eh_jo e\ ^ofej^[j_YWb =<?< ijWj_edi

Wh[ beYWj[Z ed bem[h'jhW\\_Y Yehh_Zehi \eh Yel[hW][ fkhfei[i& iec[ \[Wjkh_d] fbk] h[gk_h[c[dji j^Wj Wh[ edbo

+*" e\ j^[ Wl[hW][ ijWj_edsi h[gk_h[c[dji $Wl[hW][ ijWj_ed h[gk_h_d] 0 fbk]i je c[[j f[Wa Z[cWdZ%(

<edl[hi[bo& W c_deh_jo e\ ijWj_edi ed l[ho ^_]^ jhW\\_Y Yehh_Zehi Wh[ [nf[Yj[Z je h[gk_h[ kf je ./*" Wi cWdo

fbk]i Wi j^[ Wl[hW][ ijWj_ed je WZ[gkWj[bo i[hl[ Y^Wh]_d] Z[cWdZ(

=[YgdW +1' G^gY dWcg[dW_W`f hSd[S`UW TWfiWW` efSf[a`e'
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-', 7SLWWPYRP^ _Z >Y_P]^_L_P 7Z]]TOZ] 7SL]RTYR >YQ]L^_]`N_`]P

M^[ Z[l[befc[dj e\ W Yecfh[^[di_l[ d[jmeha e\ Yehh_Zeh =<?< ijWj_edi fh[i[dji i[l[hWb Y^Wbb[d][i&

fh_cWh_bo h[bWj[Z je ikijW_dWXb[ Xki_d[ii ceZ[bi& je WZZh[ii j^[ ikXijWdj_Wb Yeiji WiieY_Wj[Z m_j^ Z[fbeo_d] WdZ

ef[hWj_d] W d[jmeha e\ =<?< ijWj_edi $?hWdY\ehj [j Wb( ,*+1& Ll_jWa [j Wb( ,*+1& F[bW_dW [j Wb( ,*+0&

9bj[hdWj_l[ >d[h]o Loij[ci <edikbj_d] ,*+/% Wi m[bb Wi c_d_c_p_d] j^[ _cfWYj ed j^[ [b[Yjh_Y ]h_Z( 9bj^ek]^

j^[h[ Wff[Whi je X[ ik\\_Y_[dj ][d[hWj_ed YWfWY_jo je [b[Yjh_\o j^[ N(L( E=O \b[[j $=[d^ebc WdZ L^ehj ,**0&

=klWbb [j Wb( ,**1%& bWh]['iYWb[ I>O WZefj_ed WdZ Y^Wh]_d] ijWj_ed _dijWbbWj_edi c_]^j W\\[Yj j^[ [b[Yjh_Y

_d\hWijhkYjkh[ _d i[l[hWb mWoi( Lec[ e\ j^[ bed]'j[hc _cfWYji Wh[ h[ZkYj_ed _d jhWdi\ehc[h b_\[ [nf[YjWdYo&

WYY[b[hWj[Z m[Wh WdZ j[Wh e\ \[[Z[h d[jmehai& fem[h gkWb_jo Yedi_Z[hWj_edi& WdZ YWfWY_jo kf]hWZ[i Wj j^[

ikXijWj_ed b[l[b je ^WdZb[ j^[ _dYh[c[djWb Y^Wh]_d] Z[cWdZ $@h[[d [j Wb( ,*++%( 9j j^[ iWc[ j_c[& j^[ d[jmeha

e\ ijWj_edi YekbZ h[fh[i[dj W Xki_d[ii effehjkd_jo \eh j^[ [b[Yjh_Y _dZkijho& WdZ icWhj Y^Wh]_d] YekbZ X[ ki[Z je

efj_c_p[ fem[h Z[cWdZ _d Z[cWdZ h[ifedi[ fhe]hWci m^[h[ j^[ =<?< ijWj_edi lWho j^[ j_c_d] e\ j^[_h

Z[cWdZ je h[ZkY[ h[gk_h[c[dji ed j^[ [b[Yjh_Y fem[h ][d[hWj_ed _d\hWijhkYjkh[ $FkhWjeh_ WdZ K_pped_ ,*+0%(

Feh[el[h& jme ][e]hWf^_Y Y^Wbb[d][i Wh[ WiieY_Wj[Z m_j^ j^[ Z[l[befc[dj e\ W dWj_edWb d[jmeha e\ =<?<

ijWj_edi4 +% WlW_bWX_b_jo e\ Yecc[hY_Wb bWdZ \eh i_j_d] =<?< ijWj_edi& WdZ ,% fhen_c_jo e\ [b[Yjh_Y ikXijWj_edi je

j^[ _dj[hijWj[ Yehh_Zeh d[jmeha( M^[i[ Wh[ [nfbeh[Z X[bem _d W b_c_j[Z ][e]hWf^_Y _d\ehcWj_ed ioij[c WdWboi_i(

-','* DP_LTW ?LYO G^P 5aLTWLMTWT_d

9 fkXb_YWbbo WlW_bWXb[ bWdZ ki[ ZWjW i[j $<edi[hlWj_ed LY_[dY[ IWhjd[hi ,*+1% m_j^ W ifWj_Wb h[iebkj_ed e\ -*

c[j[hi mWi ki[Z je _Z[dj_\o Wbb h[jW_b WdZ Yecc[hY_Wb bWdZ fWhY[bi _d j^[ Nd_j[Z LjWj[i $M^[eXWbZ ,*+.%( 9 +

ac Xk\\[h ed [_j^[h i_Z[ e\ j^[ _dj[hijWj[ Yehh_Zeh d[jmeha i[hl[Z Wi W cWia je Yb_f j^[ dWj_edm_Z[ ZWjW i[j je

j^[ _cc[Z_Wj[ l_Y_d_jo e\ j^[ ^_]^mWo d[jmeha( M^[ h[cW_d_d] WZ`WY[dj h[jW_b bWdZ ki[ febo]edi m[h[ j^[d

Yedieb_ZWj[Z je ][d[hWj[ fej[dj_Wb YWdZ_ZWj[ i_j[i( M^[ d[jmeha Z_ijWdY[ X[jm[[d jme fej[dj_Wb Yedi[Ykj_l[

i_j[i mWi YWbYkbWj[Z Xo Ykjj_d] j^[ ^_]^mWo d[jmeha _dje icWbb[h i[]c[dji b_da_d] YWdZ_ZWj[ i_j[i je [WY^

ej^[h& WdZ c[Wikh_d] j^[ b[d]j^ e\ h[ikbj_d] ikX'i[]c[dji(

?_]kh[ -* i^emi j^[ h[ikbj_d] dWj_edWb cWf m_j^ j^[ Bdj[hijWj[ d[jmeha Yebeh[Z Xo j^[ cWn_ckc ifWY_d]

_dj[hlWb X[jm[[d Yedi[Ykj_l[ fWhY[bi e\ Yecc[hY_Wb bWdZ ki[( Hl[hWbb& _j Wff[Whi j^Wj j^[ \h[gk[dYo e\ h[jW_b

i_j[i Wbed] j^[ Bdj[hijWj[ ^_]^mWo d[jmeha mekbZ dej X[ W i_]d_\_YWdj eXijWYb[ je j^[ _dijWbbWj_ed e\ W dWj_edWb

=<?< d[jmeha Wbed] Bdj[hijWj[ Yehh_Zehi( M^[ Wl[hW][ Z_ijWdY[ X[jm[[d Yedi[Ykj_l[ fWhY[bi e\ Yecc[hY_Wb

bWdZ ki[ mWi /(. c_b[i& WdZ WYheii j^[ [dj_h[ d[jmeha e\ Bdj[hijWj[ Yehh_Zehi edbo *(2" \[Wjkh[i _dj[hlWbi

X[jm[[d Yedi[Ykj_l[ Yecc[hY_Wb bWdZ ki[ jof[i e\ el[h /* c_b[i(

=[YgdW ,)' ;[efS`UW TWfiWW` Ua`eWUgf[hW US`V[VSfW dWfS[^ e[fWe'
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-','+ 9cT^_TYR 9WPN_]TNLW >YQ]L^_]`N_`]P3 C]ZcTXT_d MP_bPPY >Y_P]^_L_P 9cT_^ LYO 9WPN_]TNLW E`M^_L_TZY^

Bd ehZ[h je c_d_c_p[ j^[ YWf_jWb Yeij WiieY_Wj[Z m_j^ Yehh_Zeh =<?< ijWj_ed _dijWbbWj_edi& _j _i Z[i_hWXb[ je

beYWj[ =<?< ijWj_edi Ybei[ je [n_ij_d] [b[Yjh_YWb ikXijWj_edi( 9 ifWj_Wb WdWboi_i mWi f[h\ehc[Z je YecX_d[ Wd

[b[Yjh_YWb ikXijWj_ed ZWjW i[j je Bdj[hijWj[ [n_ji je c[Wikh[ h[bWj_l[ fhen_c_jo X[jm[[d j^[ jme( M^[ ikXijWj_ed

ZWjW m[h[ [njhWYj[Z \hec 9;; >d[h]o O[beY_jo Lk_j[& y,*+1( K[ikbji _dZ_YWj[ j^[ c[Z_Wd Z_ijWdY[ X[jm[[d W

^_]^mWo [n_j WdZ j^[ Ybei[ij [b[Yjh_YWb ikXijWj_ed _i ,(, c_b[i& m^_b[ j^[ Wl[hW][ Z_ijWdY[ _i ,(3 c_b[i( Hkj e\

j^[ ++&1+* Bdj[hijWj[ [n_ji Wbed] j^[ [dj_h[ Yehh_Zeh ^_]^mWo d[jmeha& edbo -" Wh[ \Whj^[h j^Wd +* c_b[i \hec

j^[ d[Wh[ij [b[Yjh_YWb ikXijWj_ed& +0" \Whj^[h j^Wd / c_b[i& WdZ -/" \Whj^[h j^Wd - c_b[i( M^[ cWf _d ?_]kh[ -+

i^emi j^Wj j^[ cW`eh_jo e\ [n_ji m_j^ feeh fhen_c_jo je [b[Yjh_YWb ikXijWj_edi Wh[ beYWj[Z _d j^[ m[ij[hd fWhj e\

j^[ Nd_j[Z LjWj[i( Hl[hWbb& _j Wff[Whi j^Wj j^[ \h[gk[dYo e\ h[jW_b i_j[i Wbed] j^[ _dj[hijWj[ ^_]^mWo d[jmeha

mekbZ dej X[ W i_]d_\_YWdj eXijWYb[ je j^[ _dijWbbWj_ed e\ W dWj_edWb =<?< d[jmeha Wbed] _dj[hijWj[ Yehh_Zehi(

=[YgdW ,*' ?[YZiSk Wj[fe Ua^ad&UaVWV Tk V[efS`UW fa fZW `WSdWef W^WUfd[US^ egTefSf[a`'

!8<L?EECL? CF<A?JP =J?>CL, Q (&'+ 1HHAE?# 4<I /<L< Q (&'+ 9?E? -LE<K"

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 55 of 74



)� .$*)� ' �+' /" &$)� '  � .,$� �0 # $� '  �$)!,� -.,/� ./, �� )� ' 3 -$-

,1,1

-'- � > AA83 > A�� 70A68=6�)D??> AC�5A> < �� > < < D=8CH&� 0B4 3 �� � � �

� M�>?M=LC<?>�;<IP?
�NB ?�2 �0��&HN?LMN;N?�0SMN?G�JLIPC>?M�;�<;MCM�@IL�!  # �CH@L;MNLO=NOL?�NB ;N�=;H�?@@C=C?HNFS�

M;NCM@S�FIHA'>CMN;H=?�>LCPCHA�>?G;H>M�CH�NB ?�H?;L�N?LG��1 B ?�&HN?LMN;N?�0SMN?G�CM�HIN
�B IQ?P?L
�?HNCL?FS�CMIF;N?>�

@LIG�=IGGOHCNS'<;M?>�!  # �CH@L;MNLO=NOL?��� FNB IOAB �@OFF�=IGGOHCNS'<;M?>�CH@L;MNLO=NOL? G;S�N;E?�FIHA?L�NI�

?MN;<FCMB 
�CN�=IOF>�JLIPC>?�NL;P?F�=ILLC>ILM�QCNB �=B ;LACHA�<;=EOJ�IJNCIHM
�LION?�@F?RC<CFCNS
�;H>�;>>CNCIH;F

Yel[hW][ ;FIHA�2 �0��B CAB Q;SM�;H>�MN;N?�LION?M��#CAOL?�� � MB IQM�NB ?�H;NCIH;F�=<?< MN;NCIH�=IP?L;A?�?H;<F?>�

<S�JLIPC>CHAj^[ F?P?F�I@Yecckd_jo'<;M?>�=B ;LACHA�MN;NCIH�=IP?L;A?�KO;HNC@C?>�CH�0?=NCIH�-��";=B �=IP?L?>�

=CNS�;H>�NIQH�B ;M�;�� � 'GCF?�L;>COM�<O@@?L�;LIOH>�CN
�;JJLIRCG;NCHA�MN;NCIH�=IP?L;A?(

!?=KH;�,+,+��)7J?ED7B�9>7H=?D=�IJ7J?ED�9EL;H7=;�;D78B;: �8O�FHEL?: ?D=�C ?D?C KC �;9=9 IJ7J?ED�9EL;H7=;�"0)0)&C ?B;�8K<<;HI�

FB79;: �7HEKD: �7BB�9?J?;I�7D: �JEMDI�'

��  0# ))'0# �'*  % # .4�! .# " '0��5 �� 
 � � �� , , % )# ���  -��  0 �5 �� 
 � � �� # )# �� 0) /�

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 56 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

,2

. 7ZYNW`^TZY^
9d WdWboj_Y fheY[ii \eh [ij_cWj_d] dWj_edWb I>O ded'h[i_Z[dj_Wb Y^Wh]_d] h[gk_h[c[dji m_j^_d Yecckd_j_[i

WdZ Wbed] Bdj[hijWj[ Yehh_Zehi ^Wi X[[d fh[i[dj[Z( LY[dWh_e WdWboi_i mWi YedZkYj[Z je _bbkijhWj[ >OL>

h[gk_h[c[dji \eh W hWd][ e\ fej[dj_Wb I>O cWha[ji( M^[ WdWboi_i cWa[i de Wiikcfj_edi h[]WhZ_d] m^_Y^ I>O

cWha[j iY[dWh_ei Wh[ ceh[ eh b[ii b_a[bo( KWj^[h& W hWd][ e\ fbWki_Xb[ I>O cWha[ji m_j^ kd_gk[ \[Wjkh[i _i

Z[l[bef[Z je [nfbeh[ j^[ h[bWj_edi^_f X[jm[[d j^[ [lebkj_ed e\ j^[ I>O \b[[j WdZ Y^Wh]_d] _d\hWijhkYjkh[

h[gk_h[c[dji(

.'* @LUZ] 7ZYNW`^TZY^

Me \WY_b_jWj[ kdZ[hijWdZ_d]& j^_i h[fehj i[fWhWj[i I>O Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[dji Xo Wh[W i[hl[Z

$Y_j_[i& jemdi& hkhWb Wh[Wi& WdZ Bdj[hijWj[ Yehh_Zehi% WdZ heb[ Zkh_d] j^[ I>O cWha[j ]hemj^ jhW`[Yjeho

$fhel_Z_d] Yel[hW][ je [Whbo I>Oi l[hiki iWj_i\o_d] Z[cWdZ Zk[ je ^_]^ I>O f[d[jhWj_ed%(

<_j_[i Wh[ [nf[Yj[Z je ^Wl[ j^[ ]h[Wj[ij Y^Wh]_d] _d\hWijhkYjkh[ h[gk_h[c[dji kdZ[h Xej^ j^[ Yel[hW][ WdZ

Z[cWdZ Wii[iic[dji( 9Xekj 2&*** =<?< ijWj_edi mekbZ X[ h[gk_h[Z je fhel_Z[ W c_d_ckc b[l[b e\ Yel[hW][

dWj_edm_Z[ _d Y_j_[i WdZ jemdi $XWi[Z ed kd_\ehc ijWj_ed ifWY_d] Wiikc_d] ;>Oi Wh[ d[l[h ceh[ j^Wd - c_b[i

\hec W Y^Wh]_d] ijWj_ed%( LkY^ W d[jmeha mekbZ fhel_Z[ Yedikc[h ikffehj \eh bed]'Z_ijWdY[ _djhW'Y_jo jhWl[b&

i[hl[ Wi W iW\[jo d[j \eh [c[h][dYo Y^Wh]_d] i_jkWj_edi& WdZ ZWcf[d hWd][ Wdn_[jo YedY[hdi(

=[cWdZ WdWboi_i e\ Yecckd_jo Y^Wh]_d] Z[cedijhWj[i ^em kj_b_pWj_ed e\ j^[ =<?< Yel[hW][ d[jmeha mekbZ

X[ [nf[Yj[Z je ]hem _d W ^_]^ I>O f[d[jhWj_ed cWha[j( FeZ[b[Z h[ikbji \eh W +/'c_bb_ed I>O cWha[j [ij_cWj[

W =<?< fbk] h[gk_h[c[dj e\ ,/&*** _d N(L( Yecckd_j_[i $Wffhen_cWj[bo -(+ fbk]i f[h Wl[hW][ =<?< ijWj_ed

WdZ -(. fbk]i h[gk_h[Z je ikffehj +&*** ;>Oi kdZ[h W ^ec['Zec_dWdj Y^Wh]_d] Wiikcfj_ed%( =[cWdZ \eh ded'

h[i_Z[dj_Wb E, >OL> $_dYbkZ_d] meha WdZ fkXb_Y Y^Wh]_d]% _i [ij_cWj[Z Wj 0**&*** fbk]i d[Y[iiWho je ikffehj

+/ c_bb_ed I>Oi $Wffhen_cWj[bo .* fbk]i f[h +&*** I>Oi%(

L[di_j_l_jo WdWboi_i e\ j^[ Yecckd_jo h[ikbji \eh Yedikc[h Y^Wh]_d] Z[cWdZ _dZ_YWj[i W ijhed] h[bWj_edi^_f

X[jm[[d j^[ [lebkj_ed e\ j^[ I>O WdZ >OL> cWha[ji( 9i j^_i WdWboi_i Wjj[cfji je Whh_l[ Wj Y^Wh]_d]

_d\hWijhkYjkh[ iebkj_edi j^Wj \_bb j^[ [OFM ]Wfi X[jm[[d Yedikc[h jhWl[b fWjj[hdi WdZ I>O [b[Yjh_Y hWd][i&

_d\hWijhkYjkh[ h[gk_h[c[dji Wh[ dej edbo fhefehj_edWb je j^[ jejWb dkcX[h e\ I>Oi _d j^[ ioij[c& Xkj Wbie

_dl[hi[bo fhefehj_edWb je j^[ [b[Yjh_Y hWd][ Y^WhWYj[h_ij_Yi e\ j^[i[ I>Oi( FWdk\WYjkh[h WdZ Yedikc[h

fh[\[h[dY[i m_j^ h[if[Yj je [b[Yjh_Y hWd][& Y^Wh]_d] fem[h& WdZ kj_b_pWj_ed e\ h[i_Z[dj_Wb >OL> ^Wl[ Z_h[Yj WdZ

ZhWcWj_Y Yedi[gk[dY[i ed j^[ b[l[b e\ Y^Wh]_d] Z[cWdZ YWbYkbWj[Z _d j^_i ijkZo(

K[ikbji ik]][ij j^Wj h[bWj_l[bo \[m Yehh_Zeh =<?< ijWj_edi YekbZ [dWXb[ bed]'Z_ijWdY[ ;>O jhWl[b X[jm[[d

N(L( Y_j_[i& m^[h[ l[^_Yb[i Wh[ YedY[djhWj[Z( NdZ[h ceij iY[dWh_ei& j^[ dkcX[h e\ h[gk_h[Z ijWj_edi _i i_c_bWh je

j^[ dkcX[h e\ Yehh_Zeh =<?< ijWj_edi Wbh[WZo [ijWXb_i^[Z Xo M[ibW eh j^[ dkcX[h fbWdd[Z Xo >b[Yjh_\o

9c[h_YW m_j^_d j^[ d[nj jme o[Whi(

NdZ[hijWdZ_d] Zh_l_d] fWjj[hdi WdZ l[^_Yb[ Y^WhWYj[h_ij_Yi WdZ j^[d fh_eh_j_p_d] Yehh_Zehi WdZ i[jj_d] ijWj_ed

ifWY_d] WYYehZ_d]bowWi _bbkijhWj[Z _d j^[ d[jmeha iY[dWh_eiwYekbZ ^[bf efj_c_p[ j^[ kj_b_jo WdZ [Yedec_Yi e\

[Whbo'cWha[j Yehh_Zeh'Yel[hW][ ijWj_edi( M^[ WdWboi_i _Z[dj_\_[i j^[ cW`eh_jo e\ Yedikc[h bed]'Z_ijWdY[

WkjeceX_b[ jhWl[b Wi X[_d] h[]_edWb hWj^[h j^Wd jhkbo Yheii'Yekdjho& m^_Y^ [cf^Wi_p[i j^[ _cfehjWdY[ e\ ckbj_'

ijWj[ =<?< Yehh_Zeh fbWdd_d] $ikY^ Wi j^[ P[ij <eWij >b[Yjh_Y A_]^mWo& Yehh_Zeh fbWdd_d] WYheii

<ebehWZe)NjW^)G[lWZW& WdZ j^[ B'3/ ?Wij'<^Wh][ 9K< b[Z Xo G_iiWd WdZ >O]e%(

=[if_j[ j^[ h[bWj_l[bo bem dkcX[h e\ Yehh_Zeh =<?< ijWj_edi [ij_cWj[Z Xo j^_i WdWboi_i& [ijWXb_i^_d] j^[

\_dWdY_Wb l_WX_b_jo e\ j^[i[ ijWj_edi m_bb X[ Z_\\_Ykbj& fWhj_YkbWhbo _d j^[ \WY[ e\ bem _d_j_Wb kj_b_pWj_ed WdZ ^_]^

YWf_jWb)ef[hWj_d] Yeiji( K[gk_h[c[dji \eh j^[ Wl[hW][ =<?< Yecfb[n d[Y[iiWho je ikffehj f[Wa jhW\\_Y lebkc[

\eh 1 c_bb_ed ;>Oi _i [ij_cWj[Z Wj i_n fbk]i f[h ijWj_ed $Wiikc_d] 1*'c_b[ ijWj_ed ifWY_d]%( @_l[d W dWj_edWb

;>O ijeYa e\ Wffhen_cWj[bo ,/*&*** j^hek]^ j^[ [dZ e\ ,*+0& j^_i _cfb_[i j^Wj j^[ Wl[hW][ Yehh_Zeh =<?<
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ijWj_ed i^ekbZ [nf[Yj h[bWj_l[bo bem b[l[bi e\ kj_b_pWj_ed Wi j^[ I>O cWha[j Yedj_dk[i je cWjkh[( Nj_b_pWj_ed

[nf[YjWj_edi \eh Yehh_Zeh =<?< ijWj_edi Wh[ \khj^[h j[cf[h[Z m^[d Yedi_Z[h_d] j^[ Ykhh[dj i[]c[djWj_ed e\

=<?< fhejeYebi $M[ibW& <A9Z[FH& WdZ L9> <<L%(

K[]WhZb[ii e\ ][e]hWf^_Y iYef[& eh]Wd_pWj_edi fbWdd_d] \eh Y^Wh]_d] _d\hWijhkYjkh[ je ikffehj Yedikc[h

WZefj_ed e\ I>Oi i^ekbZ X[ WmWh[ e\ j^[ _cfehjWdY[ e\ Yedikc[h fh[\[h[dY[i m_j^ h[if[Yj je [b[Yjh_Y hWd][

WdZ Y^Wh]_d] X[^Wl_eh( ?khj^[hceh[& fbWdd[hi Wh[ [dYekhW][Z je \eYki [\\ehji ed fhel_Z_d] Yedikc[hi m_j^

WZ[gkWj[ Y^Wh]_d] Yel[hW][ $fWhj_YkbWhbo =<?< ikffehj_d] WZefj_ed e\ ;>Oi% m_j^ j^[ [nf[YjWj_ed je ced_jeh

ijWj_ed kj_b_pWj_ed WdZ ]hem Y^Wh]_d] YWfWY_jo $Xej^ _d j[hci e\ hWj[Z fem[h WdZ dkcX[h e\ fbk]i% Wi j^[ I>O

cWha[j Yedj_dk[i je ]hem el[h j_c[(

.'+ E`XXL]d ZQ @ZOPWTYR ?TXT_L_TZY^

Hd[ e\ j^[ \kdZWc[djWb Wiikcfj_edi e\ j^_i ijkZo _i j^Wj Yedikc[hi m_bb Wjj[cfj je ef[hWj[ j^[_h I>Oi _d j^[

\kjkh[ Wi j^[o ^Wl[ ef[hWj[Z j^[_h Yedl[dj_edWb ]Wieb_d[ l[^_Yb[i _d j^[ fWij( M^_i Wiikcfj_ed fbWY[i j^[ XkhZ[d

ed I>Oi j^Wj j^[o Wh[ WXb[ je i[hl[ Wi +'je'+ h[fbWY[c[dji \eh ]Wieb_d[ l[^_Yb[i _d W ]_l[d Yedikc[hsi

^eki[^ebZ \b[[j e\ l[^_Yb[i( Bd j^[ h[Wb mehbZ& _j _i kdY[hjW_d _\ Yedikc[hi m_bb ^ebZ I>Oi kf je j^_i

h[gk_h[c[dj( ?eh _dijWdY[& GWj_edWb Aeki[^ebZ MhWl[b Lkhl[o $GAML% ZWjW ik]][ij j^Wj el[h 2*" e\ Yedikc[h

l[^_Yb[i Wh[ emd[Z Xo ckbj_'l[^_Yb[ ^eki[^ebZi( LkY^ emd[hi^_f Y_hYkcijWdY[i cWo h[ikbj _d Yehh_Zeh

Y^Wh]_d] Z[cWdZ X[bem m^Wj _i [ij_cWj[Z _d j^_i WdWboi_i Wi j^[ ^eki[^ebZ ]Wieb_d[ l[^_Yb[ YekbZ X[ f[hY[_l[Z

Wi j^[ ceh[ Yedl[d_[dj efj_ed \eh bed] Z_ijWdY[ jhWl[b $XWi[Z ed h[\k[b_d] j_c[& _d\hWijhkYjkh[ WlW_bWX_b_jo& eh

Wjjh_Xkj[i kdh[bWj[Z je Zh_l_d] hWd][%(

L_c_bWhbo& j^[ XWi[b_d[ jhWl[b ZWjW ki[Z je YWb_XhWj[ >OL> [ij_cWj[i _d j^_i WdWboi_i Wiikc[ Yedi_ij[dj f[hiedWb

ceX_b_jo fWjj[hdi ekj je ,*-*( Bd h[Wb_jo& j^[ mehbZ e\ f[hiedWb ceX_b_jo _i fe_i[Z je kdZ[h]e W fWhWZ_]c i^_\j

Wi j^[ ief^_ij_YWj_ed WdZ WZefj_ed e\ WkjecWj[Z Zh_l_d] j[Y^debe]o Yedj_dk[i je ]hem( Bdj[hWYj_edi X[jm[[d

[lebl_d] ceX_b_jo fWjj[hdi WdZ h[\k[b_d] _d\hWijhkYjkh[ ikffehj_d] WZlWdY[Z j[Y^debe]o l[^_Yb[i Wh[ Ykhh[djbo

X[_d] _dl[ij_]Wj[Z Xo j^[ Yediehj_kc e\ dWj_edWb bWXehWjeh_[i fWhj_Y_fWj_d] _d j^[ =H>si LF9KM FeX_b_jo

Bd_j_Wj_l[ $=H> ,*+1Y%(

M^[ >OB'Ihe ceZ[b ki[Z _d j^_i WdWboi_i Wiikc[i Y^Wh]_d] _d\hWijhkYjkh[ ckij X[ ik\\_Y_[dj je [dWXb[ Wdo

Yedikc[h je cWn_c_p[ [OFM _d Wdo I>O( Bd h[Wb_jo& iec[ Z[]h[[ e\ Yedikc[h i[b\'i[b[Yj_ed _d j^[ d[m WdZ

ki[Z I>O cWha[ji _i b_a[bo je h[ZkY[ j^[ d[[Z \eh ded'h[i_Z[dj_Wb Y^Wh]_d] Wi ^eki[^ebZi h_]^j'i_p[ I>O

fkhY^Wi[i je c[[j j^[ ZW_bo Zh_l_d] d[[Zi e\ j^[_h _dZ_l_ZkWb ^eki[^ebZ( P^_b[ j^[ [nj[dj je m^_Y^ Yedikc[hi

Wh[ WXb[ je ikYY[ii\kbbo h_]^j'i_p[ I>O fkhY^Wi[i _i bWh][bo kdademd& _ji [\\[Yj mekbZ h[ZkY[ _d\hWijhkYjkh[

h[gk_h[c[dji h[bWj_l[ je [ij_cWj[i cWZ[ _d j^_i WdWboi_i(

>OB'Ihesi \kdZWc[djWb eX`[Yj_l[ e\ cWn_c_p_d] Yedikc[h [OFM [d\ehY[i de c_d_ckc kj_b_pWj_ed Yh_j[h_W ed

_dZ_l_ZkWb Y^Wh]_d] ijWj_edi& b_a[bo h[ikbj_d] _d W f[hY[djW][ e\ ijWj_edi m_j^ _dik\\_Y_[dj h[l[dk[ fej[dj_Wb(

BdYh[c[djWb [OFM X[d[\_ji WdZ kj_b_pWj_ed e\ _dZ_l_ZkWb ijWj_edi ^Wl[ X[[d [nfbeh[Z _d h[]_edWb i_ckbWj_ed

ijkZ_[i $PeeZ [j Wb( ,*+/W& ,*+/X& ,*+1%( =[jW_b[Z \_dWdY_Wb WdWboi_i e\ j^[ dWj_edWb >OL> d[jmehai [nfbeh[Z

_d j^_i ijkZo h[cW_di Wd ed]e_d] Wh[W e\ h[i[WhY^(

M^_i ijkZo _i _dj[dj_edWbbo lW]k[ m_j^ h[if[Yj je j^[ f[hY[djW][ e\ I>Oi WZefj[Z Xo h[i_Z[dji e\ FN=i(

BdYedi_ij[dj WYY[ii je ^ec[ Y^Wh]_d] \eh h[i_Z[dji e\ FN=i _i e\j[d Y_j[Z Wi Wd _d\hWijhkYjkh[ XWhh_[h je

_dYh[Wi[Z I>O WZefj_ed( R[j [l[d Wj +/ c_bb_ed I>Oi dWj_edWbbo $/" e\ E=O ijeYa%& j^_i WdWboi_i _i m[bb

X[bem j^[ j^h[i^ebZ m^[h[ FN= h[i_Z[dji mekbZ X[ h[gk_h[Z je fWhj_Y_fWj[ _d j^[ I>O cWha[j( 9i ikY^& de

Z_ij_dYj_ed _i cWZ[ \eh FN= h[i_Z[dji _d j^_i WdWboi_i& Xkj i[di_j_l_j_[i Wh[ [nfbeh[Z \eh fehj_edi e\ I>O

emd[hi m^e WZefj ded'^ec['Zec_dWdj Y^Wh]_d] X[^Wl_ehi(
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DPQP]PYNP^
9bj[hdWj_l[ >d[h]o Loij[ci <edikbj_d]( $,*+/%( 2UTXOJKWGYOUTX LUW 2UWWOJUW 3OWKIY 2ZWWKTY 5GXY 2NGWMOTM

8TLWGXYWZIYZWK OT 2GROLUWTOG$ <WhbiXWZ& <94 9bj[hdWj_l[ >d[h]o Loij[ci <edikbj_d](

^jjf4))mmm([d[h]o(YW(]el),*+/fkXb_YWj_edi)<><'0**',*+/'*+/)<><'0**',*+/'*+/(fZ\

9c[h_YW ,*/* $,*+1%( tF[]Wh[]_edi(u 9YY[ii[Z Ckd[ ,*+1( ^jjf4))mmm(Wc[h_YW,*/*(eh])c[]Wh[]_edi(^jcb

<Wb_\ehd_W 9_h K[iekhY[i ;eWhZ( $,*+1%( tS[he >c_ii_ed O[^_Yb[ $S>O% Ihe]hWc(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))mmm(WhX(YW(]el)cifhe])p[lfhe])p[lfhe](^jc

<WcfX[bb& D(E( $,*+,%( tM^[ LAKI , GWjkhWb_ij_Y =h_l_d] LjkZo4 9ZZh[ii_d] =h_l[h I[h\ehcWdY[ WdZ

;[^Wl_eh _d MhW\\_Y LW\[jo(u CA =K\X $,2,%4 -*v-/(

edb_d[fkXi(jhX(eh])edb_d[fkXi)jhd[mi)jhd[mi,2,LAKI,dZi(fZ\

<b[Wd O[^_Yb[ K[XWj[ Ihe`[Yj( $,*+1%( t=h_l[ <b[Wd WdZ LWl[(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))Yb[Wdl[^_Yb[h[XWj[(eh])[d]

<edi[hlWj_ed LY_[dY[ IWhjd[hi( $,*+1%( =WjWi[ji ki[Z je YedijhkYj j^[ dWj_edWb bWdZ ki[ ZWjWXWi[( 9YY[ii[Z

Ckd[ ,*+1( ^jjf4))mmm(Yif'_dY(eh])fkXb_Y)

=[d^ebc& I(5 L^ehj& P( $,**0%( 0T 4[GRZGYOUT UL DYOROY^ B^XYKS 8SVGIYX GTJ 1KTKLOYX UL >VYOSGRR^ 3OXVGYINKJ

?RZM#8T 7^HWOJ 4RKIYWOI EKNOIRKX$ GWj_edWb K[d[mWXb[ >d[h]o EWXehWjeho M[Y^d_YWb K[fehj& GK>E)MI'

0,*'.*,3-( 9YY[ii[Z L[fj[cX[h +,& ,*+1( ^jjfi4))mmm(dh[b(]el)ZeYi)\o*1eij_).*,3-(fZ\

=_d]ki& M(9(5 AWda[o& C(F(5 9dj_d& C(?(5 E[[& L(>(5 >_Y^[bX[h][h& E(5 LjkbY[& D(>(5 FY@hWm& =(5 I[h[p& F(5

Ljem[& E( $,*+/%( =GYZWGROXYOI 3WO[OTM BYZJ^/ CKINTOIGR 2UUWJOTGYOUT GTJ @ZGROY^ 2UTYWUR( M^[ L[YedZ

LjhWj[]_Y A_]^mWo K[i[WhY^ Ihe]hWc LAKI ,& K[fehj L,'L*0'KP'+( PWi^_d]jed& =<4 MhWdifehjWj_ed

K[i[WhY^ ;eWhZ( 9YY[ii[Z L[fj[cX[h ,*+1( ^jjf4))mmm(jhX(eh])FW_d);bkhXi)+1*3-/(Wifn

=klWbb& F(5 Dd_ff_d]& >(5 9b[nWdZ[h& F(5 MedWY^[b& E(5 <bWha& <( $,**1%( t>dl_hedc[djWb 9ii[iic[dj e\ Ibk]'

Bd AoXh_Z >b[Yjh_Y O[^_Yb[i(u 4?A8" =GYOUT\OJK 6WKKTNUZXK 6GX 4SOXXOUTX& Oeb( +( 9YY[ii[Z L[fj[cX[h

,*+1( ^jjf4))c_WijhWZW(Yec)oW^eeVi_j[VWZc_d)Wii[ji)ZeYi)[fh_Oebkc[+K,(-0+2*2+*(fZ\

>b[Yjh_\o 9c[h_YW( $,*+1%( tHkh IbWd(u 9YY[ii[Z Ckd[ ,*+1( ^jjfi4))mmm([b[Yjh_\oWc[h_YW(Yec)ekh'fbWd

?[Z[hWb A_]^mWo 9Zc_d_ijhWj_ed $?AP9%( $,*+-%( 5OTGR AKVUWY YU 57F0 LUW CWGLLOI 0TGR^XOX 5WGSK\UWQ

?GWY 880/ 4XYGHROXNOTM <ZRYOSUJGR 8TYKWWKMOUTGR ?GXXKTMKW CWG[KR >WOMOT 3KXYOTGYOUT 3GYG( PWi^_d]jed&

=<4 ?AP9( ^jjfi4))mmm(\^mW(Zej(]el)feb_Yo_d\ehcWj_ed)WdWboi_i\hWc[meha)ZeYi)jW\V\_dWbVh[fehj(fZ\

?[Z[hWb A_]^mWo 9Zc_d_ijhWj_ed $?AP9%( $,*+1W%( tGWj_edWb Aeki[^ebZ MhWl[b Lkhl[o $GAML%(u 9YY[ii[Z

Ckd[ ,*+1( ^jjfi4))mmm(\^mW(Zej(]el)feb_Yo_d\ehcWj_ed)d^ji(Y\c

?[Z[hWb A_]^mWo 9Zc_d_ijhWj_ed $?AP9%( $,*+1X%( tMhWl[b Fed_jeh_d] WdZ MhW\\_Y Oebkc[4 MhW\\_Y

Fed_jeh_d] @k_Z[(u 9YY[ii[Z Ckd[ ,*+1( ^jjfi4))mmm(\^mW(Zej(]el)feb_Yo_d\ehcWj_ed)jc]k_Z[)

?[Z[hWb A_]^mWo 9Zc_d_ijhWj_ed $?AP9%( $,*+1Y%( tM^[ GWj_edWb A_]^mWo IbWdd_d] G[jmeha(u 9YY[ii[Z

Ckd[ ,*+1( ^jjfi4))mmm(\^mW(Zej(]el)fbWdd_d])fheY[ii[i)jeebi)d^fd)_dZ[n(Y\c

?hWdY\ehj& C(5 LWb_iXkho& L(5 LcWhj& C(5 @Wh[jied& M(5 DWhd[h& =( $,*+1%( 2UTXOJKWGYOUTX LUW 2UWWOJUW GTJ

2USSZTOY^ 32 5GXY 2NGWMOTM 2USVRK] B^XYKS 3KXOMT( BGE)>QM'+1'.*2,3( BZW^e ?Wbbi4 BGE(

^jjfi4))Wlj(_db(]el)i_j[i)Z[\Wkbj)\_b[i)fZ\)h[fehji)=<?<<^Wh]_d]<ecfb[nLoij[c=[i_]d(fZ\
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?k[b[Yedeco(]el( $,*+1%( t>b[Yjh_Y O[^_Yb[i4 E[Whd Feh[ 9Xekj j^[ G[m EWX[b(u 9YY[ii[Z Ckd[ ,*+1(

^jjf4))mmm(\k[b[Yedeco(]el)\[])bWX[b)b[Whd'ceh['[b[Yjh_Y'bWX[b(i^jcb

@h[[d <Wh K[fehji( $,*+1%( tOebaimW][d =_[i[b LYWdZWb(u 9YY[ii[Z Ckd[ ,*+1(

^jjf4))mmm(]h[[dYWhh[fehji(Yec)d[mi)lebaimW][d'Z_[i[b'iYWdZWb

@h[[d K(<(5 PWd]& E(5 9bWc& F( $,*++%( tM^[ BcfWYj e\ Ibk]'Bd AoXh_Z >b[Yjh_Y O[^_Yb[i ed =_ijh_Xkj_ed

G[jmehai4 9 K[l_[m WdZ Hkjbeea(u AKTK\GHRK GTJ BZXYGOTGHRK 4TKWM^ AK[OK\X $+/4+%5 ff( /..v//-(

AWbbcWha& L(5 FY@[^[[& =(5 ;Wk[h& D(F(5 Akjjed& C(F(5 =Wl_i& @(9(5 AekhZei& C(5 <^Wjj[h`[[& B(5 O_Yjeh& M(5

;}h]cWd& C(5 =eppW& F(5 Keejp~d& A(5 E[[& C(=(5 9^bijh�c& <(5 ;W]ZWZ_& H(5 >d]ijh�c& C(5 S^ebkZ& =(5

E`kd]'9kij( F( $,*+-%( 8TOYOGR 0TGR^XKX LWUS YNK B7A? ' =GYZWGROXYOI 3WO[OTM BYZJ^/ 0JJWKXXOTM 3WO[KW

?KWLUWSGTIK GTJ 1KNG[OUW OT CWGLLOI BGLKY^( M^[ L[YedZ LjhWj[]_Y A_]^mWo K[i[WhY^ Ihe]hWc LAKI ,&

LW\[jo Ihe`[Yj L*2( PWi^_d]jed& =<4 MhWdifehjWj_ed K[i[WhY^ ;eWhZ(

BZW^e GWj_edWb EWXehWjeho $BGE%( $,*+-%( ?ZHROI 1ROTQ 2NGWMOTM DTOYX AKVUWYOTM 3GYG OT CNK 4E ?WUPKIY/

?WUPKIY YU 3GYK CNWUZMN 9ZTK '%&(( BGE)FBL'+,',0*1( BZW^e ?Wbbi4 BGE(

^jjfi4))[d[h]o(]el)i_j[i)fheZ)\_b[i),*+.)*,)\2)Xb_daVYecc[hY_WbVXoVh[]_edVg,,*+-(fZ\

BZW^e GWj_edWb EWXehWjeho $BGE%( $,*+/%( ?RZMMKJ#8T/ 7U\ 0SKWOIGTX 2NGWMK CNKOW 4RKIYWOI EKNOIRKX(
BGE)>QM'+/'-//2.( BZW^e ?Wbbi4 BGE(
^jjfi4))Wlj(_db(]el)i_j[i)Z[\Wkbj)\_b[i)fZ\)WhhW)Ibk]][ZBdLkccWhoK[fehj(fZ\

BZW^e GWj_edWb EWXehWjeho $BGE%( $,*+0%( '%&( =OXXGT ;KGL 14E _ E8=X %*)*" %+)+" ,--* ! .',%/ 0J[GTIKJ

EKNOIRK CKXYOTM _32 5GXY 2NGWMOTM GY CKSVKWGYZWK CKXY AKXZRYX( BZW^e ?Wbbi4 BGE(

^jjfi4))Wlj(_db(]el)i_j[i)Z[\Wkbj)\_b[i)fZ\)\i[l),*+-E[W\=<?<9jM[cf;HM(fZ\

BAL FWha_j( $,*+1%( tFWha[jBdi_]^j4 K[]_ijhWj_edi WdZ O[^_Yb[i'_d'Hf[hWj_ed(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))mmm(_^i(Yec)fheZkYji)Wkjecej_l['cWha[j'ZWjW'WdWboi_i(^jcb

Bdj[hdWj_edWb >d[h]o 9][dYo $B>9%( $,*+1%( 6RUHGR 4E >ZYRUUQ '%&,( IWh_i4 B>9(

^jjf4))mmm(_[W(eh])fkXb_YWj_edi)\h[[fkXb_YWj_edi)fkXb_YWj_ed)@beXWb>OHkjbeea,*+1(fZ\

DW^d& F(>(5 OWk]^d& K(D( $FWhY^ ,**3%( t@h[[d FWha[j @[e]hWf^o4 M^[ LfWj_Wb <bkij[h_d] e\ AoXh_Z

O[^_Yb[i WdZ E>>= K[]_ij[h[Z ;k_bZ_d]iu CNK 1$4$ 9UZWTGR UL 4IUTUSOI 0TGR^XOX ! ?UROI^ $34,%(

^jjfi4))mmm(Z[]hkoj[h(Yec)l_[m)`)X[`[Wf(,**3(3(,)X[`[Wf(,**3(3(,(,*-*)X[`[Wf(,**3(3(,(,*-*(ncb

DIF@( $,*+1%( 6RUHGR 0ZYUSUYO[K 4]KIZYO[K BZW[K^ '%&,( 9cij[bl[[d& G[j^[hbWdZi4 DIF@( 9YY[ii[Z

L[fj[cX[h ,*+1( ^jjfi4))Wii[ji(afc](Yec)Yedj[dj)ZWc)afc])nn)fZ\),*+1)*+)]beXWb'Wkjecej_l['

[n[Ykj_l['ikhl[o',*+1(fZ\

Dhpom_dia_& F(B(5 LY^[_d& C(>(5 ;_heb& B(5 <eddehi& C(5 @WiYeod[& K(5 AehicWd& =(5 Ced[i& L(C(5 FWhhW& F(9(

$,**3%( t<_hYei4 9d Bd\ehcWj_ed 9[ij^[j_Y \eh <ecfWhWj_l[ @[dec_Yi(u 6KTUSK AKXKGWIN( Ze_4

+*(++*+)]h(*3,1/3(+*3(

Ee^i[';kiY^& A(5 =keXW& F(5 KWia& >(5 Ljkj[dX[h]& D(5 @emh_& O(5 Lb[pWa& E(5 9dZ[hied& =( $,*+-%( t9cX_[dj

M[cf[hWjkh[ $,*{?& 1,{?& 3/{?% BcfWYj ed ?k[b WdZ >d[h]o <edikcfj_ed \eh L[l[hWb <edl[dj_edWb

O[^_Yb[i& AoXh_Z WdZ Ibk]'Bd AoXh_Z >b[Yjh_Y O[^_Yb[i WdZ ;Wjj[ho >b[Yjh_Y O[^_Yb[(u Ih[i[dj[Z Wj j^[

,*+- L9> PehbZ <ed]h[ii& =[jhe_j& FB& 9fh_b ,*+-& ,*+-'*+'+.0,(

^jjfi4))iW[ceX_bki(iW[(eh])Yedj[dj),*+-'*+'+.0,

FWfJk[ij( ,*+1( t=_h[Yj_edi 9IB(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))Z[l[bef[h(cWfgk[ij(Yec)ZeYkc[djWj_ed)Z_h[Yj_edi'Wf_)
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F[bW_dW& F(5 ;ki^& ;(5 >_Y^cWd& C(5 PeeZ& >(5 Ljh_]^j& =(5 Dh_i^dWd& O(5 D[oi[h& =(5 FW_& M(5 FYEWkh[d& C(

$,*+0%( =GYOUTGR 4IUTUSOI EGRZK 0XXKXXSKTY UL ?RZM#8T 4RKIYWOI EKNOIRKX/ EURZSK 8( GK>E)MI'/.**'

0032*( @ebZ[d& <H4 GWj_edWb K[d[mWXb[ >d[h]o EWXehWjeho(

^jjfi4))mmm(W\ZY([d[h]o(]el)kfbeWZi)fkXb_YWj_ed)lWbk[VWii[iic[djVf[lVl+(fZ\

F[bW_dW& F(5 >_Y^cWd& C( $,*+/%( t<Wb_\ehd_W LjWj[m_Z[ I>O Bd\hWijhkYjkh[ 9ii[iic[dj(u GK>E)IK'/.**'

0./+,( @ebZ[d& <H4 GWj_edWb K[d[mWXb[ >d[h]o EWXehWjeho(

^jjf4))mmm(dh[b(]el)ZeYi)\o+/eij_)0./+,(fZ\

F[bW_dW& F(5 A[bm_]& F( $,*+.%( 2GROLUWTOG BYGYK\OJK ?RZM#8T 4RKIYWOI EKNOIRK 8TLWGXYWZIYZWK 0XXKXXSKTY$

Ih[fWh[Z \eh <Wb_\ehd_W >d[h]o <ecc_ii_ed( <><'0**',*+.'**-( @ebZ[d& <H4 GWj_edWb K[d[mWXb[

>d[h]o EWXehWjeho( ^jjf4))mmm(dh[b(]el)ZeYi)\o+/eij_)0*1,3(fZ\

F[bW_dW& F(5 FkhWjeh_& F(5 FYEWh[d& C(5 LY^mWX[& I( $,*+1%( tBdl[ij_d] _d 9bj[hdWj_l[ ?k[b Bd\hWijhkYjkh[4

Bdi_]^ji \eh <Wb_\ehd_W \hec LjWa[^ebZ[h Bdj[hl_[mi(u GK>E)<I'/.**'010+1( @ebZ[d& <H4 GWj_edWb

K[d[mWXb[ >d[h]o EWXehWjeho( ^jjf4))mmm(dh[b(]el)ZeYi)\o+1eij_)010+1(fZ\

FkhWjeh_& F(5 K_pped_& @( $,*+0%( tK[i_Z[dj_Wb =[cWdZ K[ifedi[4 =odWc_Y >d[h]o FWdW][c[dj WdZ M_c['

OWho_d] >b[Yjh_Y_jo Ih_Y_d](u 8444 CWGTXGIYOUTX UT ?U\KW B^XYKSX $-+4,%5 ff( ++*2v+++1(

GWj_edWb HY[Wd_Y WdZ 9jceif^[h_Y 9Zc_d_ijhWj_ed( $,*+1%( tN(L( <[diki =_l_i_edi(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))mmm(dYZY(deWW(]el)ced_jeh_d]'h[\[h[dY[i)cWfi)ki'Y[diki'Z_l_i_edi(f^f

GWl_]Wdj K[i[WhY^( $,*+0%( 32 2NGWMOTM <GV LUW YNK DTOYKJ BYGYKX( ;ekbZ[h& <H4 GWl_]Wdj K[i[WhY^(

^jjfi4))mmm(dWl_]Wdjh[i[WhY^(Yec)h[i[WhY^)ZY'Y^Wh]_d]'cWf'\eh'j^['kd_j[Z'ijWj[i

G[kXWk[h& C(5 PeeZ& >( $,*+-%( 0IIUZTYOTM LUW YNK EGWOGYOUT UL 3WO[KW 0MMWKXXOUT OT YNK BOSZRGYOUT UL

2UT[KTYOUTGR GTJ 0J[GTIKJ EKNOIRKX( GK>E)<I'/.**'/1/*-( @ebZ[d& <H4 GWj_edWb K[d[mWXb[ >d[h]o

EWXehWjeho( ^jjfi4))mmm(dh[b(]el)ZeYi)\o+-eij_)/20*3(fZ\

G[kXWk[h& C(5 PeeZ& >( $,*+/%( tP_bb Rekh ;Wjj[ho Lkhl_l[ W PehbZ m_j^ ?Wij <^Wh][hi8u Ih[i[dj[Z Wj j^[

,*+/ L9> PehbZ <ed]h[ii& =[jhe_j& FB& 9fh_b ,*+/& ,*+/'*+'++30(

^jjfi4))mmm(dh[b(]el)ZeYi)\o+/eij_)0-/-+(fZ\

G_iiWd( $,*+1%( tG_iiWd WdZ ;FP IWhjd[h HdY[ 9]W_d je >nfWdZ =< ?Wij <^Wh][h 9YY[ii 9Yheii j^[ N(L( je

;[d[\_j >O =h_l[hi(u Ih[ii h[b[Wi[& CWdkWho ,.( ^jjf4))d_iiWdd[mi(Yec)[d'NL)d_iiWd)kiW)Y^Wdd[bi)ki'

kd_j[Z'ijWj[i'd_iiWd)h[b[Wi[i)d_iiWd'WdZ'Xcm'fWhjd[h'edY['W]W_d'je'[nfWdZ'ZY'\Wij'Y^Wh][h'WYY[ii'

WYheii'j^['k'i'je'X[d[\_j'[l'Zh_l[hi

GWj_edWb K[i[WhY^ <ekdY_b( ,*+-( CWGTXOYOUTX YU 0RYKWTGYO[K EKNOIRKX GTJ 5ZKRX( PWi^_d]jed& =<4 GWj_edWb

9YWZ[c_[i Ih[ii( ^jjfi4))mmm(dWf([Zk)ZemdbeWZ)+2,0.

Goal_ij& ;(5 G_biied& F( $,*+/%( tKWf_Zbo ?Wbb_d] <eiji e\ ;Wjj[ho IWYai \eh >b[Yjh_Y O[^_Yb[i(u =GYZWK

2ROSGYK 2NGTMK /$.%4 -,3v--,(

Hhi_& ?(5 FkhWjeh_& F(5 KeYYe& F(5 <ebecXe& >(5 K_pped_& @( $,*+0%( t9 Fkbj_'=_c[di_edWb P[bb'je'P^[[bi

9dWboi_i e\ IWii[d][h O[^_Yb[i _d =_\\[h[dj K[]_edi4 Ih_cWho >d[h]o <edikcfj_ed& <H, >c_ii_edi& WdZ

>Yedec_Y <eij(u 0VVROKJ 4TKWM^ &+.5 ff( +31v,*3(

Ibk]'_d AoXh_Z # >b[Yjh_Y O[^_Yb[ K[i[WhY^ <[dj[h $IA#>O K[i[WhY^ <[dj[h%( $,*++%( t=[l[bef_d] W

<^Wh]_d] G[jmeha \eh I>Oi _d <Wb_\ehd_W(u Ih[i[dj[Z Wj j^[ <Wb_\ehd_W >d[h]o <ecc_ii_ed <ecc_jj[[

Pehai^ef ed MhWdifehjWj_ed ?k[b Bd\hWijhkYjkh[ Biik[i& FWo ++(

^jjf4))mmm([d[h]o(YW(]el),*++V[d[h]ofeb_Yo)ZeYkc[dji),*++'*/'

++Vmehai^ef)fh[i[djWj_edi)N<V=Wl_i(fZ\
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L^_ha& F(5 P_i^Whj& C( $,*+/%( t>\\[Yji e\ >b[Yjh_Y O[^_Yb[ ?Wij <^Wh]_d] ed ;Wjj[ho E_\[ WdZ O[^_Yb[

I[h\ehcWdY[(u Ih[i[dj[Z Wj j^[ L9> ,*+/ PehbZ <ed]h[ii& =[jhe_j& FB& 9fh_b ,*+/& ,*+/'*+'++3*(

9YY[ii[Z L[fj[cX[h ,*+1( ^jjfi4))Wlj(_db(]el)i_j[i)Z[\Wkbj)\_b[i)fZ\)l[^_Yb[XWjj[h_[i)?Wij<^Wh][>\\[Yji(fZ\

Ll_jWa& M(5 LWb_iXkho& F(5 Meeh& P( $,*+1%( >VVUWYZTOYOKX LUW EKNOIRK 4RKIYWOLOIGYOUT OT YNK 3KT[KW <KYWU 0WKG

GTJ 0IWUXX 2URUWGJU( =[dl[h& <H4 <_jo WdZ <ekdjo e\ =[dl[h( 9YY[ii[Z L[fj[cX[h ,*+1(

^jjf4))mmm(Z[dl[h]el(eh])Yedj[dj)ZWc)Z[dl[h]el)IehjWbi)11+)ZeYkc[dji)>J)>O)>O?_dWbK[fehj(fZ\

M^[eXWbZ& =(F( $,*+.%( t=[l[befc[dj WdZ 9ffb_YWj_edi e\ W <ecfh[^[di_l[ EWdZ Ni[ <bWii_\_YWj_ed WdZ

FWf \eh j^[ NL(u ?;>B& 9fh_b ++( 9YY[ii[Z L[fj[cX[h ,*+1(

^jjfi4))Ze_(eh])+*(+-1+)`ekhdWb(fed[(**3.0,2

N(L( <[diki ;kh[Wk( ,*+/( F9?)MB@>K =WjWXWi[( 9YY[ii[Z Ckd[ ,*+1( ^jjfi4))mmm(Y[diki(]el)][e)cWfi'

ZWjW)ZWjW)j_][h(^jcb

N(L( =[fWhjc[dj e\ >d[h]o $=H>% $,*+.%( 0HUZY YNK 4E ?WUPKIY AKVUWYX( PWi^_d]jed& =<4 =H>(

^jjfi4))[d[h]o(]el)i_j[i)fheZ)\_b[i),*+.)*,)\2)WXekjV[lfhe`Vhfji(fZ\

N(L( =[fWhjc[dj e\ >d[h]o $=H>%( $,*+1W%( 2UXY GTJ ?WOIK <KYWOIX LUW 0ZYUSUYO[K ;OYNOZS#8UT 1GYYKWOKX(

PWi^_d]jed& =<4 =H>( 9YY[ii[Z L[fj[cX[h ,*+1(

^jjfi4))[d[h]o(]el)i_j[i)fheZ)\_b[i),*+1)*,)\-.)01*23",*>>K>",*EB;",*Yeij",*li",*fh_Y[",*c[jh

_Yi",*h3(fZ\

N(L( =[fWhjc[dj e\ >d[h]o $=H>% $,*+1X%( t9bj[hdWj_l[ ?k[b_d] LjWj_ed EeYWjeh(u 9YY[ii[Z Ckd[ ,*+1(

^jjf4))mmm(W\ZY([d[h]o(]el)beYWjeh)ijWj_edi)

=H> $N(L( =[fWhjc[dj e\ >d[h]o%( ,*+1Y( t>d[h]o >\\_Y_[dj FeX_b_jo Loij[ciu 9YY[ii[Z L[fj[cX[h ,*+1&

^jjfi4))[d[h]o(]el)[[h[)l[^_Yb[i)[d[h]o'[\\_Y_[dj'ceX_b_jo'ioij[ci

N(L( =[fWhjc[dj e\ MhWdifehjWj_ed $=HM% $,*+1W%( t9bj[hdWj_l[ ?k[b <ehh_Zehi(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))mmm(\^mW(Zej(]el)[dl_hedc[dj)Wbj[hdWj_l[V\k[bVYehh_Zehi)

N(L( =[fWhjc[dj e\ MhWdifehjWj_ed $=HM% $,*+1X%( tA_]^mWo I[h\ehcWdY[ Fed_jeh_d] Loij[c $AIFL%(u

9YY[ii[Z Ckd[ ,*+1( ^jjfi4))mmm(\^mW(Zej(]el)feb_Yo_d\ehcWj_ed)^fci(Y\c

N(L( >d[h]o Bd\ehcWj_ed 9Zc_d_ijhWj_ed $>B9% $,*+1%( t>d[h]o Ni[ \eh MhWdifehjWj_ed(u 9YY[ii[Z Ckd[ ,*+1(

^jjfi4))mmm([_W(]el)[d[h]o[nfbW_d[Z)_dZ[n(Y\c8fW][6kiV[d[h]oVjhWdifehjWj_ed

PeeZ& >(5 G[kXWk[h& C(5 ;khjed& >( $,*+/W%( tJkWdj_\o_d] j^[ >\\[Yj e\ ?Wij <^Wh][h =[fbeoc[dji ed >b[Yjh_Y

O[^_Yb[ Nj_b_jo WdZ MhWl[b IWjj[hdi l_W 9ZlWdY[Z L_ckbWj_ed(u Ih[i[dj[Z Wj j^[ ,*+/ L9> PehbZ

<ed]h[ii& =[jhe_j& FB& 9fh_b ,*+/& ,*+/'*+'+021( 9YY[ii[Z L[fj[cX[h ,*+1(

^jjfi4))mmm(dh[b(]el)ZeYi)\o+/eij_)0-.,-(fZ\

PeeZ& >(5 G[kXWk[h& C(5 ;khjed& >( $,*+/X%( tF[Wikh_d] j^[ ;[d[\_ji e\ IkXb_Y <^Wh][hi WdZ Bcfhel_d]

Bd\hWijhkYjkh[ =[fbeoc[dji Ni_d] 9ZlWdY[Z L_ckbWj_ed Meebi(u Ih[i[dj[Z Wj j^[ ,*+/ L9> PehbZ

<ed]h[ii& =[jhe_j& FB& 9fh_b ,*+/& ,*+/'*+'+022( 9YY[ii[Z L[fj[cX[h ,*+1(

^jjfi4))mmm(dh[b(]el)ZeYi)\o+/eij_)0-.,,(fZ\

PeeZ& >(5 KW]^WlWd& L(5 KWc[i& <(5 >_Y^cWd& C(5 F[bW_dW( F( $,*+1%( AKMOUTGR 2NGWMOTM 8TLWGXYWZIYZWK LUW

?RZM#8T 4RKIYWOI EKNOIRKX/ 0 2GXK BYZJ^ UL <GXXGINZXKYYX$ GK>E)MI'/.**'01.-0( @ebZ[d& <H4 GWj_edWb

K[d[mWXb[ >d[h]o EWXehWjeho( ^jjf4))mmm(dh[b(]el)ZeYi)\o+1eij_)01.-0(fZ\

PeeZ& >(5 KWc[i& <(5 FkhWjeh_& F( $?ehj^Yec_d]%( 2NGWMOTM 4RKIYWOI EKNOIRKX OT BSGWY 2OYOKX/ 0 BIKTGWOU

0TGR^XOX UL 2URZSHZX" >NOU( @ebZ[d& <H4 GWj_edWb K[d[mWXb[ >d[h]o EWXehWjeho(
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Rkai[b& M(5 F_Y^Wb[a& C(C( $,*+.%( tK[]_edWb >\\[Yji e\ 9cX_[dj M[cf[hWjkh[ ed >b[Yjh_Y O[^_Yb[ >\\_Y_[dYo&

KWd][& WdZ >c_ii_edi _d j^[ NL(u Ieij[h fh[i[djWj_ed( <[dj[h \eh <b_cWj[ WdZ >d[h]o =[Y_i_ed FWa_d](

9YY[ii[Z L[fj[cX[h ,*+1( ^jjf4))Y[ZcY[dj[h(eh])mf'Yedj[dj)kfbeWZi),*+.)*/),.'Rkai[b(fZ\
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5[[PYOTc 53 E`[[WPXPY_L]d E_L_T^_TN^ ZY 9cT^_TYR 9HE9
MWXb[ 9'+ ikccWh_p[i j^[ dkcX[h e\ fkXb_Y >OL> Xo d[jmeha& _d j[hci e\ fbk]i( MWXb[ 9', ikccWh_p[i j^[

dkcX[h e\ fkXb_Y =<?< fbk]i WdZ ijWj_edi Xo d[jmeha(

JST^W 7&*' GgT^[U 9ZSdY[`Y G^gYe Tk EWfiad] ";F< +)*0T#

*%/.2 *0%,-. .** *2%.*.

*%00+ **%)+, .-+ *,%,,0

*- ,%2,. +%-01 /%-+0

) ,%220 +)2 -%+)/

) -+, *%/+2 +%).+

) +))* ) +%))*

*)/ ,2- -)+ 2)+

) /-) ) /-)

*)- ,1- ,+ .+)

) /) ./ **/

) 0+ + 0-

JST^W 7&+' GgT^[U ;9=9 G^gYe S`V IfSf[a`e Tk EWfiad] ";F< +)*0T#

+%-01 ,.0

*%/+2 0)*

.-+ -*1

.** +2.

-)+ +)2

+)2 ***

./ ./

,+ */

+ *
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5[[PYOTc 63 9HE9(C9H 5OU`^_XPY_ ;LN_Z]^ _Z 5NNZ`Y_ QZ]

?ZNLW 7ZYOT_TZY^

M^[ dec_dWb i[j e\ >OL>)I>O hWj_ei _i WZ`kij[Z je WYYekdj \eh j^[ kd_gk[ Y^WhWYj[h_ij_Yi e\ Wbb ][e]hWf^_[i

XWi[Z ed fefkbWj_ed Z[di_jo& I>O YedY[djhWj_ed& WdZ WcX_[dj j[cf[hWjkh[(

9i fefkbWj_ed Z[di_jo _dYh[Wi[i _d W h[]_ed& j^[ Wl[hW][ OFM f[h l[^_Yb[ Z[Yh[Wi[i& WdZ j^ki b[ii >OL>

YWfWY_jo _i h[gk_h[Z( =W_bo OFM ZWjW \hec j^[ ,**3 GAML Wh[ ki[Z je gkWdj_\o j^_i h[bWj_edi^_f WdZ Z[l[bef W

fefkbWj_ed Z[di_jo WZ`kijc[dj \WYjeh( ?_]kh[ ;'+ i^emi j^[ ZW_bo OFM YkckbWj_l[ Z_ijh_Xkj_ed \kdYj_edi Xo

fefkbWj_ed Z[di_jo( F[Z_Wd OFM hWd][i \hec +. c_b[i f[h ZWo _d j^[ ceij Z[di[bo fefkbWj[Z Wh[Wi je -+

c_b[i f[h ZWo _d j^[ ceij ifWhi[bo fefkbWj[Z Wh[Wi( M^[ BGKBQ jhWl[b ZWjW Wh[ h[iWcfb[Z je c_c_Y j^[ GAML

ZW_bo OFM Z_ijh_Xkj_edi $?_]kh[ ;',%( ?eh [nWcfb[& \eh [WY^ N(L( khXWd Wh[W m_j^ ,&***v-&333 f[efb[ f[h

igkWh[ c_b[& j^[ BGKBQ ZWjW Wh[ iWcfb[Z ie j^Wj l[^_Yb[i ceZ[b[Z ^Wl[ j^[ iWc[ OFM Z_ijh_Xkj_ed Wi GAML

l[^_Yb[i \hec j^[ ,&***v-&333 Z[di_jo X_d $i[[ ?_]kh[ ;'+%& WdZ ie \ehj^( >OB'Ihe Yecfkj[Z j^[ >OL>)I>O

hWj_e \eh [WY^ fefkbWj_ed Z[di_jo Z_ijh_Xkj_ed \hec j^[ h[iWcfb[Z BGKBQ ZWjW je ][d[hWj[ j^[ WZ`kijc[dj \WYjeh

i^emd _d ?_]kh[ ;'-(

=[YgdW 8&*' ;S[^k LDJ Ug_g^Sf[hW V[efd[Tgf[a` Xg`Uf[a`e Tk babg^Sf[a` VW`e[fk% Xda_ fZW +))2 E?JI'
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=[YgdW 8&+' D[_[U][`Y E?JI VS[^k LDJ Ug_g^Sf[hW V[efd[Tgf[a` Xg`Uf[a`e Tk babg^Sf[a` VW`e[fk Tk dWeS_b^[`Y @EH@N fdShW^

VSfS'

=[YgdW 8&,' 7V\gef_W`f XSUfad3 `a`&dWe[VW`f[S^ <LI<(G<L dSf[a Se S Xg`Uf[a` aX babg^Sf[a` VW`e[fk'

L_c_bWhbo& Wd WZ`kijc[dj \WYjeh XWi[Z ed I>O YedY[djhWj_ed _i ][d[hWj[Z Xo hkdd_d] >OB'Ihe i_ckbWj_edi Wj

lWh_eki I>O YedY[djhWj_edi( Ibk] h[gk_h[c[dji Wh[ bem[h Wj ^_]^[h I>O YedY[djhWj_edi $?_]kh[ ;'.% Zk[ je j^[

]h[Wj[h effehjkd_jo \eh [\\_Y_[dj _d\hWijhkYjkh[ i^Wh_d](
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=[YgdW 8&-' 7V\gef_W`f XSUfad3 `a`&dWe[VW`f[S^ <LI<(G<L dSf[a Se S Xg`Uf[a` aX G<L Ua`UW`fdSf[a`'

9cX_[dj j[cf[hWjkh[ W\\[Yji XWjj[ho Y^Wh][ WdZ Z_iY^Wh][ hWj[i& WdZ j^[ j[cf[hWjkh[ WZ`kijc[dji Wffb_[Z

WYYekdj \eh Xej^ _cfWYji( Ni_d] >OB'Ihe& ded'kd_\ehc Z_iY^Wh][ hWj[i Wh[ Wffb_[Z je Zh_l_d] [l[dji Z[f[dZ_d]

ed jh_f Wl[hW][ if[[Z WdZ WcX_[dj j[cf[hWjkh[& XWi[Z ed j^[ c[Wikh[Z [\\[Yji e\ j[cf[hWjkh[ ed G_iiWd E[W\i

$Rkai[b WdZ F_Y^Wb[a ,*+.% el[h i_ckbWj[Z Zh_l[ YoYb[i $G[kXWk[h WdZ PeeZ ,*+-%( MWXb[ ;'+ i^emi j^[

ceZ[b[Z h[bWj_l[ XWjj[ho Z_iY^Wh][ hWj[i Wi W \kdYj_ed e\ WcX_[dj j[cf[hWjkh[ WdZ jh_f Wl[hW][ if[[Z4 l[ho ^ej

WdZ l[ho YebZ j[cf[hWjkh[i ZhW_d j^[ XWjj[ho ceh[ gk_Yabo Wj Wdo if[[Z( >OB'Ihe Wbie WZ`kiji =<?< Y^Wh][

hWj[i \eh XWjj[ho j[cf[hWjkh[ WdZ Y^Wh][ ZkhWj_ed& XWi[Z ed BGEsi j[ij_d] e\ W G_iiWd E[W\ $?_]kh[ ;'/% $BGE

,*+0%( 9]W_d& j[cf[hWjkh[ ^Wi W cW`eh _cfWYj& \eh [nWcfb[& h[ZkY_d] j^[ ,*'c_dkj[ [\\[Yj_l[ =<?< Y^Wh][

hWj[ \hec el[h 2*" e\ hWj[Z fem[h Wj W XWjj[ho j[cf[hWjkh[ e\ ,/{< je /*" e\ hWj[Z fem[h Wj *{<( M^[i[

j[cf[hWjkh[ h[bWj_edi^_fi Wh[ Wffb_[Z WYheii >OB'Ihe i_ckbWj_edi Wj ckbj_fb[ WcX_[dj j[cf[hWjkh[i je Z[h_l[

j^[ j[cf[hWjkh[ WZ`kijc[dj \WYjeh i^emd _d ?_]kh[ ;'0(

JST^W 8&*' <L@&Gda ;d[h[`Y ;[eUZSdYW DaVW^3 HW^Sf[hW 8SffWdk ;[eUZSdYW HSfWe Se S =g`Uf[a` aX 7_T[W`f JW_bWdSfgdW S`V

7hWdSYW Jd[b IbWWV
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=[YgdW 8&.' <L@&Gda ;9=9 WXXWUf[hW UZSdYW dSfW _aVW^3 bWdUW`fSYW aX <LI< dSfWV baiWd VW^[hWdWV Se S Xg`Uf[a` aX UZSdYW

VgdSf[a` S`V TSffWdk fW_bWdSfgdW'

=[YgdW 8&/' 7V\gef_W`f XSUfad3 `a`&dWe[VW`f[S^ <LI<(G<L dSf[a Se S Xg`Uf[a` aX S_T[W`f fW_bWdSfgdW'

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 68 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

.*

5[[PYOTc 73 7PY_]LW ENPYL]TZ C9H(9HE9 9^_TXL_P^ Md

E_L_P

7B *1%))) ,.! 0)) .)) -)

7C ***%))) -*! ,%-)) +%/)) +0)

7H /1%))) ,,! +%,)) *%1)) *-)

7P ,-.%))) .-! 1%+)) .%.)) 0+)

97 ,%1/-%))) .-! 0,%1)) --%/)) -%,1)

9F ,*/%))) /)! /%0)) -%.)) /0)

9J *20%))) -)! .%0)) ,%/)) ,,)

;9 -)%))) ..! 1)) .)) -)

;< .)%))) ,*! *%.)) *%*)) /)

=C 1,0%))) .*! *2%1)) *+%2)) *%..)

>7 ,,/%))) 00! .%1)) -%))) *%)+)

?@ *)+%))) 01! *%-)) 1)) +-)

@7 22%))) ,)! ,%.)) +%.)) *0)

@; 0*%))) -,! +%*)) *%/)) *0)

@C ...%))) .*! *,%/)) 1%0)) 11)

@E +*)%))) ,0! /%0)) -%0)) -*)

BI 21%))) ,2! +%2)) +%))) */)

BO *++%))) ,/! ,%2)) +%1)) +,)

C7 0)%))) --! +%))) *%/)) *0)

D7 ,11%))) --! *)%+)) /%-)) /*)

D; ,,0%))) -+! 1%0)) .%-)) -,)

D< /.%))) +/! +%0)) +%))) **)

D@ +.1%))) +)! 2%0)) /%0)) +2)

DE ++1%))) -,! /%/)) -%.)) ,0)

DF +)*%))) -,! .%2)) -%*)) ,0)

DI -/%))) --! *%-)) *%*)) *,)

DJ ,2%))) -0! *%+)) *%))) *,)

E9 -0.%))) -0! *+%2)) 1%2)) *%)+)

E; *,%))) +/! .)) -)) +)

E< .,%))) ,0! *%0)) *%*)) *))

E? 2+%))) ,-! ,%+)) +%+)) *0)

EA ,,.%))) -1! 0%0)) .%))) -1)

ED 12%))) -+! +%/)) *%2)) +))

EL **-%))) /)! +%.)) *%0)) ,,)

EO /)0%))) ,.! *0%1)) **%,)) 0-)

F? ,2,%))) ,1! **%2)) 1%))) /2)

FB 20%))) -.! +%1)) +%))) +,)

FH ,).%))) /.! .%1)) ,%2)) 0*)

G7 -0)%))) ,2! *,%/)) 2%+)) 1*)

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 69 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

.+

H@ -,%))) ,,! *%,)) 1)) 0)

I9 *0-%))) -,! .%))) ,%.)) -))

I; +*%))) +1! 1)) /)) -)

JE +)+%))) .1! .%))) ,%/)) .2)

JN 1,.%))) .0! *1%,)) *+%-)) *%0+)

KJ *,)%))) /*! +%1)) *%2)) ,-)

L7 -0.%))) -,! *+%0)) 1%*)) /2)

LJ -+%))) +1! *%0)) *%,)) 0)

M7 .0*%))) 0)! *)%+)) /%/)) *%,0)

M@ +-,%))) ,/! 0%1)) .%.)) -.)

ML ,.%))) +1! *%,)) *%))) /)

MO *,%))) -.! -)) ,)) -)

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 70 of 74



)� .$*)� ' �+' /" &$)� '  � .,$� �0 # $� '  �$)!,� -.,/� ./, �� )� ' 3 -$-

.,.,

� ??4 =3 8G�8383 ?ZYR&� 8BC0=24 �*A0E4 ;�� A4 @D4 =2H�5A> < �C74 �

)!( ' � �% � )

#% 4 � WM�M?=IH>�0NL;N?AC=�% CAB Q;S�/ ?M?;L=B �-LIAL;GWM�+ ;NOL;FCMNC=�! LCPCHA�0NO>S��0% / -� �G=L% ZWjW M?N�_i_i

OM?>�NI�?P;FO;N?�E=M @L?KO?H=S��� M�;�FIHACNO>CH;F�M;@?NS�MNO>S
�0% / -� �+ ! 0�NL;=E?>�� &� � � �P?B C=F?M

�?R=FOMCP?FS�HIH'-"3 M
�=IHMCMNCHA�GIMNFS�I@�=IHP?HNCIH;F�A;MIFCH?�P?B C=F?M�;H>�;�MG;FF�HOG<?L�I@�% "3 M	

;=LIMM�MCR�=CNC?M�@IL�OJ�NI�� �S?;LM�jeje L?=IL>�=L;MB 
�H?;L'YhWi^& ;H>�<;M?FCH?�>LCPCHA�?P?HNM
�L?MOFNCHA�CH�>;N;�IH�

;JJLIRCG;N?FS�� �� �GCFFCIH>LCPCHA�jh_fM�� ;GJ<?FF�� � � � 
�% ;FFG;LE�?N�;F��� � � � 
�! CHAOM�?N�;F��� � � � 	( 1I�?MNCG;N?

E=M @L?KO?H=S
�NB ?�-&� � � �P?B C=F?M�NB ;N�Q?L?�NL;=E?>�@IL�;N�F?;MN�ed[ o[Wh IL�GIL? Q?L?�=IHMC>?L?>� 1LCJ�

>CMN;H=?M�Q?L?�;AAL?A;N?>�IH�;�>;CFS�<;MCM�OMCHA�NB ?�OHCKO?�P?B C=F?�&! �JLIPC>?>�CH�NB ?�>;N;�M?N� 1B ?�L?MOFNCHA�

0% / -� �+ ! 0�M;GJF?�Q;M�=IGJ;L?>�NI�NB ?�� � � � �+ % 10��#% 4 � �� � � � ;	�NI�;MM?MM�CNM�IP?L;FF�L?JL?M?HN;NCP?H?MM�

I@�>LCPCHA�CH�NB ?�2 HCN?>�0N;N?M��LAKI, G=L i^emi ;�B CAB ?L�MB ;L?�I@�P?B C=F?M�=F;MMC@C?>�;M�X=;LY�=IGJ;L?>�NI�

NB ?�� � � � �+ % 10��� � � �CH�0% / -� G=L l[hiki � � � �CH�NB ?�� � � � �+ % 10	
�;H>�NB ?�;P?L;A?�P?B C=F?�;A?�;=LIMM�;FF�

=F;MMC@C=;NCIHM�CH�NB ?�0% / -� G=L ZWjW i[j _i_i � � �� � �S?;LM
�QB ?L?;M�;H�;P?L;A?�;A?�I@�3�� � �S?;LM�CM�L?JILN?>�CH�

NB ?�� � � � �+ % 10��#CAOL?�! '+ ;H>�#CAOL?�! ', YIGJ;L?�>;Cbobo ;H>�;HHO;F�OFM >CMNLC<ONCIHM�<?NQ??HNB ?�� � � � �

+ % 10�;H>�NB ?�LAKI, + ! 0��! ;CFS�3 * 1�;H>�FIHA'>CMN;H=?�>LCPCHA�J;NN?LHM�;L?�GIMNFS�=IHMCMN?HN�<?NQ??H�NB ?�

NQI�>;N;�M?NM��H?;LFS�� � � �I@�0% / -� + ! 0�P?B C=F?'ZWoi ^Wl[ 3 * 1 �F?MM�NB ;H�� � � �GCF?M
�=IGJ;L?>�QCNB �� � � �

\eh NB ?�� � � � �+ % 10��% IQ?P?L
�;B CAB ?L�MB ;L?�I@�0% / -� �+ ! 0�P?B C=F?M�^WZ ;HHO;FCT?>�3 * 1 �e\e\ .
� � � �NI�+*+*
� � � �

GCF?M�=IGJ;L?>�m_j^ P?B C=F?M�@LIG�NB ?�� � � � �GAML(

!?=KH;�;&*��� KC KB7J?L;�: ?IJH?8KJ?ED�E<�: 7?BO�0( .�?D�� 
 
 � �)# .-�7D: �-# ,+� �)� -�

$ &$&$ ($($ *$*$ ,$,$ %$$ %&$ %($ %*$ %,$ &$$

� � "#*��  !"� # �� "# &�� %� ) ## �

$

%$%$

&$&$

'$'$

($($

)$)$

*$*$

+$+$

,$,$

-$-$

%$$

�
(

$
(

#�
'"

)
 
��

 
!

��
�
*
&
��
�


 � � � �� � � �

� � � � 
 �� � �

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 71 of 74



E7J@FE7C GCK>&@E <C<9JH@9 L<?@9C< @E=H7IJHK9JKH< 7E7COI@I

.-

=[YgdW ;&+' 7``gS^ LDJ V[efd[Tgf[a` [` +))2 E?JI S`V I?HG+ E;I'

H\ j^[ -&-/, l[^_Yb[i _d j^[ LAKI, G=L& +&003 i^em W ZW_bo OFM e\ WXel[ +** c_b[i \eh Wj b[Wij + ZWo

Zkh_d] j^[ jhWYa[Z f[h_eZ( M^[ Wl[hW][ LAKI, G=L l[^_Yb[ jhWl[b[Z +** c_b[i eh ceh[ 0 ZWoi)o[Wh $,

ZWoi)o[Wh \eh ZW_bo OFM ]h[Wj[h j^Wd ,** c_b[i WdZ + ZWo)o[Wh m_j^ ZW_bo OFM ]h[Wj[h j^Wd -** c_b[i%( M^[i[

h[ikbji _cfbo j^Wj W bWh][ Z[]h[[ e\ ^[j[he][d[_jo [n_iji X[jm[[d E=M \h[gk[dY_[i _d j^[ LAKI, G=L ZWjW i[j(

Hd j^[ ed[ ^WdZ& /*" e\ j^[ iWcfb[ d[l[h Zhel[ ceh[ j^Wd +** c_b[i ed Wdo jhWl[b ZWo& _cfbo_d] W fej[dj_Wbbo

]eeZ cWjY^ m_j^ i^ehj'hWd][ ;>Oi m_j^ Wffhen_cWj[bo +** c_b[i e\ i_d]b['Y^Wh][ Zh_l_d] hWd][( Hd j^[ ej^[h

^WdZ& W bWh][ i[]c[dj e\ j^[ LAKI, G=L l[^_Yb[i [n^_X_ji bed]'Z_ijWdY[ jhWl[b ZWoi ckbj_fb[ j_c[i f[h

cedj^4 jhWl[bi j^Wj YekbZ edbo X[ WYYecfb_i^[Z _d W ;>O m_j^ W bWh][ i_d]b['Y^Wh][ Zh_l_d] hWd][ WdZ =<?<

ikffehj ed Yehh_Zehi(

Eed]_jkZ_dWb ikhl[oi& ikY^ Wi j^[ LAKI, G=L& Wh[ j_c[ Yedikc_d] WdZ [nf[di_l[ je WZc_d_ij[h( Bdij[WZ&

WddkWb OFM _i ckY^ [Wi_[h je [ij_cWj[ ki_d] eZec[j[h h[WZ_d]i \hec jhWZ_j_edWb i_d]b['ZWo jhWl[b ikhl[oi

$ikY^ Wi j^[ ,**3 GAML%& WdZ YWd i[hl[ Wi W h[WiedWXb[ fheno \eh E=M \h[gk[dYo( ?_]kh[ ='- i^emi j^[

Yehh[bWj_ed X[jm[[d WddkWb OFM WdZ E=M \h[gk[dYo( O[^_Yb[i m_j^ ^_]^[h WddkWb OFM ^Wl[ ][d[hWbbo ^_]^[h

E=M \h[gk[dYo $ZWoi)o[Wh% \eh Wbb ZW_bo Z_ijWdY[ j^h[i^ebZi i[b[Yj[Z $+**& ,**& WdZ -** c_b[i%(

=[YgdW ;&,' @_bSUf aX S``gS^[lWV LDJ "7LDJ# a` ShWdSYW ^a`Y&V[efS`UW fdShW^ XdWcgW`Uk Xda_ I?HG+ E;I'
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9i c[dj_ed[Z fh[l_ekibo& W i_]d_\_YWdj Z[]h[[ e\ ^[j[he][d[_jo [n_iji _d Zh_l_d] ZWjW i[ji ikY^ Wi LAKI, G=L(

?_]kh[ ='. h[\b[Yji j^_i \WYj Xo Z_ifbWo_d] f[hY[dj_b[ Ykhl[i \eh \h[gk[dYo e\ E=M ZWoi m_j^ Wj b[Wij ,** c_b[i

e\ Zh_l_d] l[hiki WddkWb OFM $dej[ j^Wj f[hY[dj_b[ Ykhl[i X[bem 0* Wh[ dej i^emd Wi /*" e\ j^[ iWcfb[

[n^_X_j[Z de E=M%( MWa_d] j^[ 1*j^ f[hY[dj_b[ Ykhl[ Wi Wd [nWcfb[& j^[ ZWjW i^em j^Wj 1*" e\ j^[ LAKI, G=L

l[^_Yb[i Zhel[ ceh[ j^Wd ,** c_b[i ed - eh \[m[h ZWoi f[h o[Wh(

=[YgdW ;&-' @_bSUf aX S``gS^[lWV LDJ "7LDJ# a` ^a`Y&V[efS`UW fdShW^ XdWcgW`Uk Xda_ I?HG+ E;I "bWdUW`f[^W T[`e%

XdWcgW`Uk aX +))$ _[^W VSke#'

>l_Z[dY[ \hec j^[ LAKI, G=L ZWjW i[j ik]][iji j^Wj W bWh][ i[]c[dj e\ Zh_l[hi hekj_d[bo ki[ j^[_h [n_ij_d]

Yedl[dj_edWb l[^_Yb[i \eh bed]'Z_ijWdY[ jhWl[b $[(](& /*" e\ LAKI, G=L l[^_Yb[i Zhel[ ceh[ j^Wd +** c_b[i

ed[ ZWo f[h cedj^ ed Wl[hW][% WdZ mekbZ fh[ikcWXbo h[gk_h[ bed]'Z_ijWdY[ i_d]b['Y^Wh][ hWd][i WdZ =<?<

ikffehj Wbed] Yehh_Zehi je Yedi_Z[h WZefj_d] W ;>O Wi W \kbbo YWfWXb[ h[fbWY[c[dj \eh j^[_h [n_ij_d] l[^_Yb[(

9dZ [l[d j^[ h[cW_d_d] YbWii e\ Zh_l[hi j^Wj d[l[h cWa[i W E=M el[h j^[ Yekhi[ e\ W o[Wh c_]^j [n^_X_j

i_c_bWh WZefj_ed h[gk_h[c[dji XWi[Z ed j^[_h f[hY[_l[Z d[[Z \eh bed]'Z_ijWdY[ Zh_l_d](

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 73 of 74



;F<(>F&*)+)*0&.)-) " IWbfW_TWd +)*0

;Z] XZ]P TYQZ]XL_TZY% aT^T_3

W`WdYk'Yah(WWdW

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket Nos. 4770/4780 
Attachment RR-PUC-14 
Page 74 of 74



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket Nos. 4770/4780 
Responses to Record Requests  

Issued at the Commission’s Evidentiary Hearing  
On June 21, 2018 

Prepared by or under the supervision of:  John Isberg 

Record Request No. 20 

Request: 

Was Melrose ever a walk-in customer service location? 

Response: 

Yes, the Company has, in the past, maintained a walk-in customer service location at the Melrose 
Street location in Providence.  Walk-in customer service at Melrose Street has not been available 
since 2000.  


