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A. Introduction 

The va100 yealue to societrs from thaty of sa of noveltfe, reliy aable electric transmission and distribution systems has evolved over the last 
provisustaining necde safe, reessity.  Thuliable servis cethe  and aprindm luxury, tary goal ohen convenience, ff electric system reinally fundamengulators, planners, tal, absoluand operte ecatonovoid disruptions. orsmic an is to d life-
RecogLegislantizingauthorizureed ,t p the importursuant to ahe Energy PlAnce ofrticle t 6ra of nsmission athe nd distribution systems' reliability, the New York State 
transmission and distributiannion syng Bosteamrd t o Neundew York rtakeSt aa stet Es.  At a minimum, tudy onergy Law (Section 6-108), established ahe studyf th ie oves to include anrall reliability of  assessment othe State'f: s end lectric 

(A) the current and projected reliability of the electric power system over  the  term  of  the  planning 
period, with specific focus on transmission systems and distribution systems within the State.  The 
assessment  shall examine: (i) investment in infrastructure, including capital improvements, expansions, 
and maintenance; and (ii)  workforce  use. 

(B) the potential impact of the following on distribution system reliability and on each factor 
enumerated in paragraph (a) of this subdivision: (i) distributed electric generation, especially  
generation, using renewable  or  innovative energy resources; (ii) energy conservation and efficiency; 
(iii) load control and peak-saving measures; (iv)  corporate reorganization   of  electric  utilities;  (v)  
performance  ratemaking, multi-year rate agreements, and other departures from traditional  
regulatory mechanisms; and (vi) large-scale industrial development. 

(C) the potential impact of the following on transmission system reliability:  (i) each  factor enumerated 
in paragraph (b) of this subdivision; (ii) changes in protocols for electricity dispatched  through  the 
Bulk System Operator  or its successor or successors; (iii) accommodation of proposed new electric 
generation facilities or repowering or life extension of existing facilities; and (iv) the market-driven 

Reliabilitnature ofy standa drds for tecisions the to buiransmisld, size, and locatesion system di such facilities.ffer from tho 

differences in the magnitude and causes of disrupti se of the distribution system due to the 
a sinwidespreagle synchd consequences. ronous interconnecti Since moston1 or “ of eastern Nortons.  Disruph America (tionsincl oudingn the  tNew York Staransmission system may have 
the planning and operations of its neighbors.  Igrid,”n other w each regional oords, the reliabilitr local systemy of  every power systcan be advertesely affe) is compriscted by ed of 
dependent  ore locon em is 
downed lines from falling bare m alitzehe reliability of d, but typicallyevery ot these disrupther power systions occur more em on thfrequently for e grid.  Disruptions on the distribution system ranches, transformer malfunctions, and power pole brea variety of reasakage.   ons, e.g., 
Understasystems isn essdingential when assess the general principingles o reliabilitf reliability and y.  Therefotre, ahe chan oraverview of cteristics of transmidistribution, generation, and load) and reliability follows in this section.  Due tthe eleco thte difric ssion asystem (nd distributtransmision sion, systemsystems,  is tdische russed in eliability of Sectitron Bansmission a and the distnd distributribution systion system inem Secs are assessetion C.  Sed sepction D arately.  The ferences bettransmissionween the  
distributiExpenditures. Section E discusses Environmental Regulations, which affect both trandsmiiscussisses Inveon and stment and 
reliability issues aon. Impalso were assects to the transsesmissid toon  proavide a nd distributimore coon symprehstemensives from p view tolicy o adirectives ssist in identandif fuying ture 
                                        1 Synchronous interconnecti                       on is a   operate in synchronism as a single sys nettem.work   of electric transmission lines and generating power units that 
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recomrecommendations aremendations.  These  in Section H.potential  impacts can be found in Sections F and G.  Key findings and 
It shof the tould be nransmisotedsion a thant the sd distributatutory requition systems rementat a fi, as dexed pscribedoint in time.  Maintaining r above, requires a "snelapiability, however, is a shot" of the reliability 
in the respeccontinuous ontigoinve trang efsmisfort bsion ay numerousnd distribut parties and can be dynamic as sysprocess used to develop, implement, and enforce ion semanctions, tdatohis ry reliastudy ability rules unlso inctem ludes conand exitions planatchanionge stru der the cu o. f  Thethe refore, 

cture. rrent industry 
Overview of the Electric System  In broad tthese segmenterms, ts hahe els multectric systiple elemem ents, eais comprised ofch with it s goweneran opertion,ati trng chaansmission, disracteristitcs and limitaribution, and lReliability standar tions.  oad.  Each of 
providesreliability issues ra a general desds ancription od rules are developed with an understanding of these elementised later in the documentf the major elect s.  This sectio.   ric-system elements to assist with the understanding n of the 
Traprovidingnsmission a energnd distribution are owned by respective owners, and who are generally responsible for are delineate

• 

d.  A brief y to end-use custdescription omers.  followFigure 1 illustrs:   ates how New York State electric service territories 
SiHudsx inon vestGor-as &owne Electric, Ind utilities, regulated by the Public Service Commission (PSC), consisting of Central 

• 
• 

RoThe Lonckland Ug Islatilinties, Inc., ower Autand The New York Power Aud P thohRoority che(LIPA), which is notster Gas & Electric Co regmpany 
service “territory”, generates arity (nd delivers power to lNYPA), which is not road-serviegulateulated bd by ty thhe e PSC PSCand   not a delineated 

• 
industrial, and busine ng entities as well as municipal, 

• 

Forreceive power from NYPAty-nine municipal utiss cliusti etomes, many rs of which are regulated by the PSC because they do not solely Four rural electric cooperatives, which receive power from NYPA and are not regulated by the PSC. 

as N h ciagara Mo awk Power ., CConsompolidaany), Neted w York StateEdison of New York, Electric  Iandnc., N Gaas tionCorpal Griorad, Itionc. (n, Orandoingge &  business 
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Figure 1.  New York State Electric Service Territories 

 Source: D
Transmis

P
sio

S, 2
n S

012 
yste Nemew York  -  New York’s wholesale electric markets were established coincidentally with the 

y Area respons2
  anibiliInd for ty for depenthe dent Sythe operastemti  Opeadministrationon o fof t Nerator w York (NYISStatO) on December 1, 1999.  Ate’s bulk power syst  that time, he newly established markets foem in tr electhe Nric energew Yorky,  establishment of thBathe NYISlancingO a Authossumedritcapresponsiacity, biand lity related of the New Yoancillary srk Pervices.  Prior to December 1999, operation of the bulk power system was the madiscriminintainingator the safy and effective and reelia whoble oower Pperatoolion of. The NYISO New Yor iks’ chas bulrgedlesale electric markets; and 3)k p plao witwer sysh three otem; 2)verrid operatining respog fair, nsibilitnon-ies: 1) 

needs of New York State’s bulk power system. nning for the reliability and economic 
Ftriag re 2 displays the bulkhignuhsmissi voltagon le traines operatnsmission lii pong atwer nes. 230 ttranhhsm  If t e undousandission vol systts (kV) aem3 for ndthe New Y above. This representork Control Ares more ta (NYCAhan 4,000 miles of ).  It shows 
mileage exceeds 11,000 miles.  erlying 138 kV and 115 kV transmission lines are included, the 

2                                                               Relia Balanbilitcing Aunctt    y Fu horiionty Area isal Model a a ndterm u is essensed btially the sy North American Electric Reliability Corporation (NERC) in its Yo3 While historically rk Control Area (Nthe focuYCA).  Bos of th thte bulk power systerms generally refer to tame area he gthaeogrt Naephic arew York enta undeities or the ften reem has been on the transmission linecons, thetferol r toof  the as theNYISO. New  system actually includes numerous additional components, such as capacitors, reactors, phase-me bulkasuring  power 
tuniechnolts, phoasegies are d-angle reevelopedgulator, ts, anhesd e antrancillarsforyme comprs.  Aonentss "smar mayt gri playd" te a larger role in chnologies or nthew me bulk power ethods to use existsystem. ing 
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Ftriagnusmissire 2 alson lo dines, where displays
i.e.,

 key NeYCA transmission interfaces.  Transmissthe State to another (  transfer capability)  signed capacity limits the amount of powion ier canterfpable oaces fare gr moviouping frnom gs oof ne part of 
Ttoh tehe  “TSootualt Eh. This ast” inintteerfarfacece limit is reps retshee antemdount by t hoef  dpoawer moshed line on Figure 2 that spans New York from the North Stadefinedte to  atshe  the eaCstentern raal ndEa sst outintheastern portions of the Stavingte.  frThom te upper he northern ahalf of tnhd western perface while the lower half including the labeled blae c Total Ea o-dott rtik dashedst intoerfans of the ce is known as the interface between Upstate NY Zones and Southeast NY Zones (UPNY – SENY interfaecd e)line .  Thies  thedotted part of the linesup pUPNY  elying N– SeENY w Yoirnkte Crfiaceffectively divides the Hudson Valley into a lower and upper part electrically.  Below 
(HVDC) ties, 330 MW to Ntye a thend L cable inteong Island. rfaceAddit contaionally, ins all the major underground and/or submarine cables w England and a 660 MW to New Jersey, Long Islathat nd hare meras twochant tr high vansoltamgeis sion prdirect ojects.  current  
Figure 2.  New York Control Area Transmission 230 kV and Above 

 Source: NYISO, 2012 
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The geogNraphicew Yorkal bo wholesaundariesle  forelect these pricityricing z markeones.  t is divid ed into 11 pricing or load zones.  Figure 3 presents the 
Tableove  1 thpresenttabhat makat e up tare s the nominal or normal transfer capabhe int baseerfad on ces asummere thr e fapecilitak-lioes tad hacont tdie the zonitionsi lity with acraloss l lines the in majservice. or tran sTmihe ssitraon nsmissiinterfa
Figure 3.  ntrol A

es t oces n fadeficilitned og her electrically. ies 
New York Co rea Load Zones 

et

Source: NYISO, 2012  

Table 1.  Nominal Transfer Capability 

Transmission Interface Transfer Capability (MW) Total East  5,725Central East 2,900 UPNY – SENY  5,375
Cable Interface New York Cit  y  5,350Long Island 1,950  ote: From the New York ent Systr peakem Operatcondor’s 2010 Compitions with arehensive Annual Transmission NReview, which would apply under Independsumme -load ll lines available. 
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Adisfferences  a result bofetween  the disztonalribut imonarke bett wprieence lso, apower d and gpredominantly from the northwest to the southeasflowenes raare tingpri campaacriitlyy  owne tsht te No eYaCsAt a pnodw terh esny sstoemut ahenads tt hoer  Lonof Ontg Isalriano, d.H  Mydro ost pQowuebeerc  flows fr th t and om e west i cludinign thto etPennsyl  n  thera nhsmisighly sion contgesies tto thed zones e neighboring of New York control areasCity and  
intlaregrfe acpoe rtotio rneas fclho twhe cinga abcle rointss erfathec Ce. entvraanil Ea-aNest pw oJertrseiony o-Mf arylthe and intermfaust ce acrnosd ts hthene  aTotalcross Ea thst e IUntePNrYfa –ce S wENitYh  
electIn additiricitoy gn to being henerating infraighly dependent onstructure have some of t the transmishe olsion sydest stem, the New York City and Long Island zones’ operatnotwitinghsta costs) in tnding, thohse zoe Statne.  Res aecentre still hig planht ly dependentadditions (ge on aneranlgly more enerating unitefficient, lows (generally less efficieer operating costsnt) , higher 
lturbiargenr pe ropcapaocirtty.  Aions oddif hytionaldr4o, lnyucl, theear, c gene  aoalration mix in the western aging flnd eetcent of stral paeam-rt of tturbine ahe Statne has much d combustion-
economic power transfers  from the West, eand nrn Neow Yorw renek wabto Nelew Yo energy rk Csourceity and s.  ThisLong I creasland. tes  Mtheuch po of thetentiase l for power trantransmission facilities in service in New York today were built priIn additiin Figure 4.  The inton to the intercorastnneate intctioens witrfaces, Nh neigew Yoareas to more efficiently meet reliability stahbork aringlso re hagios intns proerfviandards.  

sfers are occurring on transmission that will need t or to 1990. o be replaced.  Ninety-seven percent of the 
ces de swihareth fd reour neisourgchbores, which allows these ing regions illustrated 

Figure 4.  Transfer Capability from Neighbors into New York Control Area 

Source: NYISO, 2012  Note: Transfer capability from New York to neighbors would be different.  
4                                                                Economic transfer is the transmis   sion of power from a lower-cost region to a higher-cost region. 
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reDigulatestribud btioyn t Syheste Nemw Yor  -  Nek w YorkState Public S State’service Commi investor-ownession d uti(PSlitiC)es .  diTshetriy arebute electricity to end users and are maservice aintainingnd ma their respectintenance, and usuive electric servally serve aice dists the electric servribution systems.  They respond to cu responsibstomerle for opes’ reratiquests ng and for Island Power Authoriwith National Grid thatty (LI expiPA) opres in 2013.erates a5 nd maintains the electice billing agent. ric distribution sys On teLonm throug Island, gh athe Lon contracg t 
Da numbistribuetir on sof pysterimary ms arecircui detssi egnexted nasding r eithaedr radiially fral orom  networa substak stion ystemconsnected .  Radial distribution systems consist of system.electric service t  Each circuit o the custserves omers on tcustomershat w circuitithin a.  particular area.  Failure of a citrcuio the t nobulk power rmally means a lostransmiss sion of 
custA networomerk s prsysovides tem is tmohe ast dfvrantequenage otly ff ecound in higonomical desih-loagdn and densit insty metrallatioon opolitan areas. f redundant A dense  parallel lower voltage population of ffeeder caails, protbectles, netive devicwork tes will automatiransformers, and pronetwork system, most customers woulcallyd not be  operatective relte to is ays.  Ifaffected olbatey such  the  a primfaileda ry circuit or a netwcomponent.  With multork tripansformer le feeds on a underground system in New York City is an example of such a neat work. failure.  Con Edison’s extensive 
Theaccident radis, anal sydste lightnim is png. rinci Nepally an twork syovestemrhecauses of interruption, although they can bsad  are system and subject to interruptions caused by tree contact, e affetypictecdally  by conundergstructroiund on aand ctivitareies. ge nerally unaffected by those 
By their naturinterruptions ge, network sysenerally occur onltemsy when there is a failure with are more reliable than radial in tsystems.  In network systems, service 
network sysubstation sustepplying the networm possesses sufficikent robu suffers astness in desi complete cogn to willapse int ihsthe connects ability to seion torve  tthhe ce load.usto  Omer, or when the 
interruptions for radial distribution circuits. tand most problems that wotheuldr wiresult ise, then  
It shclosuresould be n th t iotedolat however,e customers d that service io nterruptim from a ons on the rfa adial system are mitigated by fusing and re-
utisolat a s wnstrea ult.  Customer impact canilities instaing the call swituse ofching the out equiagpmente by m thanuat aautomally recontes tfiguhering the reconf  circuit with field  be futies.  In srther mitiome insgatetand by ces, ma
Generation Syst

king automatio
em 

n more cost-effective and useful, and will be digureployed in the futuration process.  Advane. ces in technology are 
generating un  -  The NYISO reportaddition, certaiits in munin New Yorcipal ekl Sectatrite represse tntihatn tg happrere a e currentc li oxr uti ties and large corpoimateratly 3ly more t8,902 meghanaw 700 opatts ofera summer capational electrciic tcontribute to existing in-state electric generation resources.  Aioccns ordipong sseto ssthe  generatNYISO’s Trion resoansurcmisses iton anhat fy.  In urtInterconnection Study Queue (Jun d her 

 of e ove, 2012), there were approximately 66 a tive generating projects at various 
Figure 5 presestagesthose projectdevelopment in ths are ultimately con apprstrual prcted,oces they wouls for interconnection with the Sc tate’s transmission system.  If 
thirds of the gents neratia breakdong fleetw on ofpera New Yting toodray wk’s generatind add g capapproacityximately 9,000 megawatts to the systas built prior to 1990.  by fuel type.  Currently, more than two em.  

                                        5 Following termination                        of the Nation   operate its system, will take over these functal Grid cions. ontract, PSEG , which was competitively selected by LIPA to 
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Figure 5.  New York Control Area Capability by Fuel Type for 2012 

 

Note:  1.  All vato the nealues are barest whole sed on tMW he NYISO 2012 Load & Capacity Data summer capability of each resource rounded 2.  Wind 3.  Other includes megenerators are bthane, refased on nause, solmepla ate rating  
Other

r, and wood 
installed   -   Inprovid Suppliersersdem area clasnd rsiespon addition to these central station generation plants, New York has a large base of 
Special Case Resource fied provid(SC ass e mand  orhat reduce load when caR aters t) pro ory  voluntary load reductilleon and are cd upon by ompethe NYnsated ISO.  Daemanccordd ingly.  The response 
penalized.  Thwhen called.  These proge providersrams t in the Emergram reqgency Demand Response Proguires the responsible provirdaer tm (EDRo reduP) ce canits lo voluntarily reduce load when called or be ad the NYISDemand Response PrO at any time in ograam progccordypance wiically are called durith established prng systemotocols.  The Specia peak conditl Caions,se Res but tra ource hey can bd Ee called by 
Special Case Resource registra ms were called by the NYISO 21 times between 2001 and 2011.  The an mergency 
a2,000 MW reg e tpproximat ist he progion has incram while treased ely 260 MW.  The currentred in t  amounthe EDRP has decreaalmost four-fold since 2001 a of registered Specise nd now has approximately 
order of magnitude as coal or wind capacity. ald C basy ae Resourpproximately 100 MW and nowce capacity is on the same  has 
Generators anis determined dby the Ins other supplitalleed Rers receive paymentserve Margin (Is from the capacity market.  The amount of capacity required established an installed reserve margin requirementRM).   of 16.0 perThe New Ycentork  for tStatehe New York Reliability C Staouncite electl (NYrSic systRC) haes m 
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capfor tahe capability year May 2012 - April 20reliabcity requiility standared in excesrd that is dess of itghe prned toojected pea13.6 The reservk customer deme margin is and for electricithe amount ty. The reserve mof electric generaargin is a ting 
otunexpectedher provide hirgs musther dem procure capand and schacitedy equled or ensure  unplannethat capacid generationty to meet peaua outages.k load will be presentl to 100 percent of their forecaste   All ld peoak load-serving u in ttilities anhe eventd of  ad plus the reserve requirementmargin.  Additionas. The New lly, twYo areas of the State are required to mfrom electric generating faocrilitk City nal geneies locatarea is eet locatio rating capacity ed witrequired to hin the City fobtain resoor the caurces equapability yeal to 83 percent of its peak demand 
99 percentto the limit ed connectof its peak demand fions to maroinm electland, threic g Loneneratg Islanding  faarecilita iises lo requicatered td ono o
Load

 btrai May 2012 - April 2013.  Due Long Island for n resourcesthe s equaal tome period. at least  
delivered or r  -  "Loadequired at " is defined byany spe the U.Scific p. Eneroint gor py Inforointsma ontion a  sAystdministr em.  Loaation as "the amount of electric power equipment d origelectric energy haof the consumer."  Wits to be produced precisely ah limited costt t-efhe tfeime itctive energ is needed.  Therefy storage capinatabilites aies on tt the energhe power systy consumingem,  load is essential to evaluating the overall reliability of the system.   ore, understanding the nature of 
Growthforces su in load, also knownch as economic g  as electrical demand, is the result of countervailing forces.  There are positive 
conhousingditioning, units  comand puters,techno lorogwth tical chhat resulanges that result in nt in the develoew end pment of new businesses or construction of new 
the growth of electricity sucand mh aso reducebile devices. Offd economic -settactivingity an these increauses, such as d improvementses are fthe intro in end-use electrces thaodut rectionduce  ofo arir rica lda efmpen ficiency.  theThe apercent annuverage annua betal lowaed een 2005-xpel loaried gncerowt h in New York between 1991-2 as 0.5 percent.  Yet within this period, 
demand f  N 200d 011 w

or ew York State 6by sector.   a wiand 3.2 percede range onf tgr  betowthween 2006-20 rates of 4.407.  F perceignture 6 illust between 2004-20rates historica05 followed by -3.0 l energy 
As illustrated in Figure 6, theindustdemanrida, curl (10 percentrently acc)ounti demang f comor 54 permercial cent osector has long been the largest segment of the State's overall 
not small-scale electric vehiclend.  s.  This lTransportoad growation demaf the demnd haand, s beenfollowed by residentth among sectors a slso affteady ects tand rehe reliafleiacl (35 percentts m ) and 
Planning and o7perating studies rely on historical load shapes (8760 hrs/year) for their abiliaty of ss transit demand, 
profiles differ.   Consequently, the sec nalysis.  Sector load the system.  
that introduces uncertainty into system pltor canning and operationomposition of the overs.all system varies, as does the load profile 

6 In the past 10
7avaiattrilabbute years, lidty. to r e i finemetnt ohe resf modeerve maling methodology, changes in gergin has ranged from 15-22 percent.  The vneration mix, loariationad levels, and over the years can resource  be 
business-cycl The residentie dependent. al sector load The ind is largely weustrialather depen sector is primadent, whilrily business e the cocycle depenmmercial sedctent. or is weather and 
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Figloaure 7, is also important.  Thlower Hudsonand Long Islan Valley (Zones F-I) d (Zones J-K) expeexperienced arienced a 1.2 percent an average annuannual lolad loa gd rogrowwth.  th of 0.3 percent.  New Yor
This daTable 2 preseta was derived fnts the 2012 forecasted peak load and summer capacity contained in the zones defined 
Figure 6.  New York Sta

rom the N
te Histor

YISO 2011 “Load & Ca
ical Electric Demand

pa
 b

cit
y Sector

y Data
 

” report.  
d growth of -0.4 percent bete aween 2000reas west of the Ea ern int-2010.  In tsthe same pererface (Zones A-E) experienced averiod, the areas from the Capital Reage annualgion to  k City 

above.  
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Fig ure 7.  New York State Historical Electric Demand by Aggregated Zones 

 Source: NYISO Load & Capacity Data  
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Table 2.  Forecasted 2012 Peak Load and Summer Capacity 

Zone Peak Load (MW) Summer Capacity (MW)0West (A-E) 9,692 14,75  Hudson Valley (F-I) New York City (J) 6,6630 9,072 9L 11,50 ,466 ong Island (K) Total 5,4405 5,614 2 33,29 38,90  
Notincludes impacts ofe: Values taken fa  Starom ttewihe 2012 available as of April 15, 201d2.   e EnergNYISO Load & Cay Efficiency Progp rams.  Cacity Datap repacitory it. s expect Peak loed basad is ned on informaon-coincident tion and 
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Overview of Resource and Transmission Operating Reliability  Bulk electric system reliability
• 

 consists of two primary elements:  
• 

Resourmeet demace Adequacy  - are there enough system resources, deliverable when and where needed, to Transand camn it wiissinond; athst Opend  andrati varioung Relsi cabontinility -g iencies withs the deliveory sysut dire contem asequdequatences.  e to get the power to the demand 
Resource adequacy is determined on a probabilistic basis.  In the Northeast as in most of North America, the generally applied standard is “one day in ten years.”  This means that sufficient resourceto serve all s must be available 
capno gareater thfirm cusan one otomer ccurrdence iemandn t suchen years.  Resource a that the probability of dequacythe in provoluntary diblems, or shsconneortages in ctiogn oeneratinf firm log ad is 
toauktagcity es.  By their naand other resources, can lead to voltage reductions (brownouts), public appeals, and rotating feeder en ahead of time. ture, they usually can be anticipated in advance and appropriate preventive actions 
Traspecify nsmisa vsaiorien oty operatf specifiing reliac pobilitentity is assesal distursbances ed on a deor “cterministontingencies”ic basis. – the bulk elec  Transmission standards or criteria to wioverloathsdtans, cda sacany ofding  theoutse without adverse consequences.  Failures of the transmission sytric system mustem can lest be able ad to ocadherence to standards and critecur without warning anagd es, inare rastability, srely anticystem ipated; hence, prevenseparations, and blacktive actoioutnss over wi, other tdhespread aan scrupulousreas.  They caria, generally are not possible.    n 
Botoperah resourceting stan daradequads ancy ad cnd triteriarans.  On a plmission operatanning bingasis, resourc reliability ae adeqre addressed throuuacy is addressed gh planning and 
the vari(one-yeatiar) through short-term 
required to oans ndserve thaa lonnd ag-vteailability ofrm (five-10 yea power grirs) probad combpilistonentic stsudies. to det  ermine gProbability-based comput load, plus a “reserve margin” of additional resources enerathatingt mu asnt be md other resources ter models simulate 
unanticipated shortage8s in generating capacity.  Each year, the NYSRC plans for the following bulk-power aintained to cover systetransmissim capon-owningability yearminut  ut throues), the NYISO addilitressies plgh NYISO reliability planni ocesses.  es ran esource adequafor their own systemsng pr. On a short-teLrm opeocally, the Nerating bw York State asis (days, hours, dispspecifatic resources in reach of resources to ls terve acime.   tual system loadscy a annd trad meet relnsmissioiabin operality critetingria  creliabilitonsideriy tng thehroug avh taihlabe ility of 
In conunits.  In ductotingday’s res a resoturce plructured environmeanning study, nt, thisaccurate  is moutoarge information must be collected for all generating ithe NYISntegrateO in accd utilitiordes owneance wid vith NYISOrtually a proll gecneedures; upration.  Nedated soveer comthelplicated than in the past, when vertifetwaress, generators must report their outcaally ge data to implementfirst instanceed in t, who ahe lact ist three years.  The decision to invest in generat and dion is lefata ant to palysrivate investors in the is procedures have been 
tgeranensmissiration reon owningsources  nont re bespo adnse tded boy price private sig inanvels fsrom energtment, they an NYISOd ca has aupacity mthoriarketty to cs.  Should sufficient 
could entail adding trautnsilitmission, ies to prgeneratoceed w all on responsible 
resource studies are complemented by deterministion, anith regulad/orteic t ded baransmissionmandckst resopp solonsue resources. tions to maintain reliability, which 
reliability standards and criteria have been developed by the North  sAtumedies.  Manrican Eledcatory p These probaower- sybiliststem ic 
(NEnortRheaC) sfor tern Unitthe United Sed Stattatees as annd Cad Cnanadada,a,  andthe N the NortheYSRast tric Reliability Corporation 
transmission planning and operating requirements to kC f Peep toower Cr N ohe buew Yoorrk diSnatintate.  Tg Chese sounciltan (Nlk-power system stable andParCC)ds for the 
overloads, ltingency.o d establish the  free from con  w voltages, cascading outages, system separations, or customer interruptions following a 
                                        8                            Capability Year is defined from May 1st to April 30th of the following year.  
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Bulkdefine electd standric systardem outags are rarees due to the failure of transmission or generatiof a single facility will not af, howefect cuver, when they do occur, their stomers because the transmissieffon ects casystemn be widespreaon equipment exceeding the 
specif  is designed in d.  Normally the loss 
suddenly, power fic standards tlow is redisthat effectivribely provideuted on t hredunde remaancy. ining  facilitIf onei tes aransmiccordinssion or gg to the leneration faaccilitcory fadanils ce with 
otKiher grchhoeffnerat's Laiwngs).  I facilitf a generator trips, its output will almost inst aws of physics (  
system frequency.  On a ies on-lslightly lonine throughout the interconnection.  Thantaneously be “piis is, however, acked-upccompa” by niedall of  by i.e.,tahe  dip in 
extcapraeme cacity canses, mea be “ramsures such as ped-up” to replger terace losmt ca basipacity, ws (e.g., 10 minuthich will alsoes), genera restore ntors tormhatal 60 Hz are not  frequoperency.   In ating at full 
sheddinblackoutsg (. disconnecting firm cuscalling utomer load) mpon cusay be etomermployed to s to reduceav looid pad mayotential  be takcean.  As a fi    scading or wnal steide areap, load -

contWidespreabeyond those defined by pld blackouts typicanningally are insingencies.  Such extreme even ants cdan l otigatedperatin by one g standoarr more unds and crexitpectederia, of events ten involvingon the bulk  multiple power system 
or hours total bor dlaaycks.outs        over widespread areas. Blacead tokou overlots deaveds, lop icascn adifracntig ons outaofge ses,c iondnstasb orili tsey, systeconds, rm atheseparr athtian ons, 
Histplanning stage, during operory has shown that strinagent, mtions plaanning, dispatch anndatory standards da operatnd criteions, ria arerisks can and will occur:  actual peak demand will sometimes exceed forecasts; unfand  paroperticulaator rly itraining.  mportant at oreseeable contLess probable the 
will arise; human operators will ingencies provide tengineerihe customers wi err; sophisticated high-tech and other equipment will fail.  The best way to 
piecemeanl bag jusis.  Additdgment, follothw go a reloiadble elect utility prraic sionally, thorough operatctiystem is to have strong standards and criteria, use sound 
taken when contingencies occur that will minimize widespread imocr etr, aaindni plan ng is ethse systsentialem on apacts.  The p to ensure appn integrated rather than a 
other disruptions is minimized when there are common minimum standards byrob which all ability oropriate f blacactiokouns are systems abide.  ts and  
conThe mechanifor tduche presentting a stms useransmisd to measure tsion planningra or reliability stunsmission reliadb or selected future year, and the range oy, a vility aarire traditional load-flow and stability programs. In 
simulated for each.  Critical contingencies, as defined by tf conhe tiNEngetencies required by ty of generation scenarios typically are chosen RC, NPCC, and NYSRhe staC standandards, critrds/criteriaeria rules, are applied to the modeled system for each scenario chosen.   , aanrd e 
In a plsyst til an ttf con em needs reinfanning study, the results orcement.  Pooducted, un ptimal solu encono ion emergtial stingolutions ency testtso  will indiany violaticateons a where chosen are and to whnd fat urtexteher investnt the exiigastit nges.  In a reliability assessment study, the results will be either ions  
“pasystemss” or into c “fail,o” whicmpliance.h no rmally leads to an investigation to determine what would be required to bring the 
Overview of Distribution Reliability The Public Serresponsible for ensuring that thvice Commission (PSC), supported by adequate electric service at just e investor-owned utand reasonable rateitlithe ies'Departmen electric distt ofribution sys Public Service (DPS) staff, is 
of the distribution systems and monitors these utilitise.  Ts througo ensure th its hstataff they , the PoperatSC alsotem pr oversovides ees the opsafe and 
Commission and statutory requirements.  PSC jurisdiction applies to approximately 75 e in accpercentordanc ofe witerah tions 
State energy sales.  New York  
While New Yorkseverely, by power ouers ratrely see blaages.  One has ckoutsto lo thok nat ao ffefurther ct the ethanntire Hu starricante, they cae Irene, Tropicaln be affected re Storm Lgionaee, lly, aand nd quitthe e 
largeOctober 2011 snow storm regional events, even t tharansmit interruptssion ed electfacilitieric service ts are affecteod.  1.5 million customers in New York State.  In 
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Mieffeticgativtieng de ousigtagen sts in the distribution system has some parallels with the transmission system.  Adherence to trend analysis with candoarrreds, ictivnesp proections grams, anand d matheintenan applicce, loadation o sf ttuechndies, aologdequaty, all ple capitay a raole. l investment, failure 
require utAs a meanilits oregarding eleif emonitoring les delivering vels of service reliability, the Public Service Commission’s Rules ctric service i elenterruptions on a monthlyctricity in New York State to  basis.c9ollect   The utilities prand submiot infvide iormnteatrruptionion to the and CRegulationsommission  
Index (SAIFIenables staff to calculate two primary performance metrics:  the System Average Interruption Fre data that quency 
Analysiinforma  or frequency) and the Customer Average Ist ioofn is g the causerouped int code o 10 cadata ente nterrupti

is needed.  Aabgories on Duration Index (CAIDI or duration).  The 
investment or maintenance les ths etha utit ldeitielis anneated D thePS S natatuffre of to id the caentify ause ofreas w inteherruption (cause code).  re increased capital interruptionstrikes.  In general, mos, arrestorss cou

10t of ald be  utility’installed on an ex inte t ample, if as hat circuit to  cirtry cutoit were shown t minimize theo e be prone to ligffect of future lihtgninghtning -caused 
failures, an1989, which ed anaccidenbles itts. to  DPS  observe tStaff mrends. aintains the inrruptions are a rterruptesultion informat of major sion in a dattorms, treae conbase tathctats, equipment  dates back to 
The Comstandardms conissitain on almso hinimumas adopte accepd electritable pec srforervice stmance levels forandards addressing the reliability of electric service.  The interruptionform s for each major electric utility’s operating divisions.   botTh theh utie frequency alities are renqd duruired to ation suobfmi service t a 
worstoutageal ret liability ren portyt b-perf rendormings i  a uti feeders.  There li 's vy Mariarchous 31  ea geoofgraach re no revenue aphic reyear giconons, rtaienliing detailed assessmentdjustments forability improvement failure to meet projs of perfs, aormance, including  a minimum level under tect nd analyses of 
reportservice stan.  The service stadards.  Utilities arendards were last revised in 2004. , however, required to include a corrective action plan as part of the annual he 
In addition, utility perfort of the umanceneestablishedgative rev asen parue adjustmetinlity's r is compaate ordreed witrs.  RPh aM s utareilit y's Rdesigelianed so thability Performat compannce Mecha
include targe f ies are subjectenisms (RPMs) d to t ts orconcerns withs for frequency anin an individual compd  fdurailing atiotno , some meet electrRPMs ic reliahave abddiility ttionargeal measures ts.  While mosto adt dRPMny. ress s typica specific ally  In gmaieneradue to ntenancel terms, performance on practices, and weath ter.  Declhe outageinvestment and impri  frequency measure is based primaa lack of timely capital nes in the peroper maintenformancae on the outance.  Decisions made byge frily on overarequency measure all system de utilities on crexpendit ae ofsigten, pital n 
f ures and maintenance pol ke severaof wrequency me icies can taorkforce, athe msure.  Perfanagemormaent once f the wormeasurekfdo brce, y durandati tholn yea of rs before being fully reflee geoougratapgehic  is primanature rily infof the luenced by tcted in thhee outa availageb ility theperfor compleming rexityp of the interrupti service area.  Additionally, 
  

airs affects the overall durons and a uationtility’s  meaabsureility to.  minimize the number of customers affected when 

                                        9 16 NYCRR Part 97, “                          codes that reflect the naNottiurefica ofti the inon of Interruptionterruption s: mof aSejor stormrvice” sps, tecree contaifies and dectsfi, overlones theads, operatin following 10g  cThe10 The are are seven additional cause codes used exclusively for Con Edison’s underground network system. accidentccidens, sabott cage, ause andcode  anicmal overs evcontaents ncts.  Liot enghtnitirely within in tng is reported unhe utility's cder a sepaontrol inrate caucse coluding vehicde. ular equipment  errorauses ,  failures, accidents, prearranged interruptions, customer equipment, lightning, and unknown.  
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B. Transmission System Reliability  

History Reliapower industbility standary since trds anhe  fd critirster sia used forystems we planning anre developed id operatn the lions have been aate 19th century.  Stn integandaral prds aart nof d critthe electric eria were know codified aas synnd becachronoume incres interaconnecsingly importions otant r “grids.”as power s   ystems expanded and merged to form what we now 
Eashutrly “cent down electral staric service ition” systems were relan a small area; in ttively simple.  A mahe case of Thomjoasr distu Edisrobance n’s early direor “contingency” could, at worst, apprthe use oximof laontely one squg lines at hiare Addi hm ct current systems, 

tionally, shared generation g er voltile.  The intrages.  Toduhis led tctiono o pfow higreservat er syh-voltsteagme as thlternaat sptaingnne-currentd signif itceanchnology permitttly larger areas.ed   interconnections with neighboring systemion minimized relias.  bility risks from transmission problems allowing 
This prand Canocesada sc tooonsolidk place ated inthrough most of the 20th century, and eventually power systems in most of the U.S. 
ProvincesInterconne tctio Folorida. n, stret Withches fto rom four larthe Eagste sern Seaynchronboaous interconnections, the larges systems this large, reliabrd to tility beche Rocomeski a esm, and ajor frconom cern, in turn thet  Coanaf which, the Edian Maritiastern me 
reliacoordinbilitay sttionanda a criticrds.   al requirement.  Both coordination and reliability require effective and maconkingsist ent 
During the reliability criteriafirst half o.  Witf th the 20the drh centuamaticr gry, each inowth o dividual power system had developed and applied its own 
When tsystem to he Norttransmit heastp Blower ackoutove r loof 1965 occurred, itng distances, thef synchronous interconnections and the increasing use of the 
necessary.   became clealimitations orf su thach t a man apore cproooardich wnatedere becoming  approach wasobvious.   
By 1965, the Pennsylvania-New Jersey-Maafunifter torm sethe blac of reliakout, thebility fy criteormeria.  The sy ryland Interconnection (PJM) was d the Northestems involved ast Power Cooin trdihe 1965 blnating Couackout soon foalready funcllowed suitioning t.  Shortwith a ly formewithind e tach wo nreew power pspective pooool. ls to es ncil (NPCC).  The U.S. portion of NPCC 
evolved into the NYISO, and the  These consttablish aituent coordinat areas of the NPed generaCC became ttion dispatch he New York Power Pool, which among investor-owned utilities 
Operator-New England (ISO-NE).   New England Power Pool, which eventually became the Independent System 
encompaOther utilitssed aies all ofcross Nort the 48 hc Ameontigurica ousformed their own regional council established its own reliability cri stateteris ana and ad  d dejacevent Clopeanadreliabiian provinces.  Ovelity councils, which eventually 
Individual systems and power pools often maintained their own dd procetaeduiled or more stres for assessr time, each reing conformangcionale.   
adElectditionric Reliabilit to the regional y Council (NEcriteria asRC) in 196 a minimum.  The re8 to coordinate agional rct eliability councils f ringenti ormed the North America criteria in ivities nat onally and develop overall reliability n gstuaidelines ftes, Canaor tda, heir collectand the smive all posystemrtion os.  f Figure 8 illustrates northern Baja Califothe synrnia, Mexico. chronous interconnections in the lower 48 
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Figure 8.  NERC Interconnections 

 Source: NERC, 2012 
Over treserve mahe yeargrs, tin.  In 1999, ahe New Yorks pa Powrt of ter Pool dhe Fedeevelopedral Energ spey Regcific reliability rules and established the installed restcharructacteuring of tristics anhde wholesa ulatory Commi reliability cole elnsidectric inerations ofdustry in New the electric  York Sgritdate, an in Nedw York in recognission’s t(Fion of unique ERC) approved 
Reliamaintabilitin ay Council (Nnd enforce reliaYSRC) wabilitys  rules and created and separated from the market governa State  New Yc quired t  nce st, theriteria uniquely re o maintain essentructial reliaure to develop, ork State 
York.  This delineation from the market was developed to ensure that reliability was not driven by mability in Nrket ew interests.  On Augin majorust indu 14,s 2003, ttry changeshe bla codifickout ed in tof  thhe Mide Energwest and Northeast United States and Ontario, Canada resulted FERCReliab'silit auy Orgthority to include oversight of mandatyory reli Policy Act of anization (ERO) designated by FERC.  Secatbility 2005 (EPActrules administ).  Secteredion  throug215 of EPActh an Elect rexpaic nded 
promulpenalty agautthorited pursuay of untp  ttoo Sect a miiollion dollan 215.  NERC wars per das uly for failurion 215es to com expandeply with sd FERCtandards 's authorit and rulesty to include  imately designated by FERC as the ERO to be responsible for the development and compliance of mandatory reliability standards.  
Regulatory / Oversight Framework 

tThe followiransmissionng a inds a bri the def evelosummpmary entof the r of transmissionoles of the  reliability rumajor entities involved in the regulles.  A brief discussion oatf iostandards n and oversand ight of 
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crineeded to miteria is protigvidaeted pot as bentackial impgrounacts to red and to faliacibliilittay identte a better understand
FERC 

ified in various stuingdies de of the mecscribhed later in anisms thatht mais secy be tion. 
indepe -  The ndent Fi rstate feederal Energyderal a  Regulatory Commission (FERC; formerly the Federal Power Commission) is the nte  commerce ingecluncydi nthag thet re tgularanstems isalession s forof e relesalctriec of hity aydroelectnd the maintenric powance ander, electrelia   enhric, gability of the bulk power system. Among other electric ener ances, ament of the nd oil in 
FERC addiFERC responsibilittional responsibilities include:  ies in the areas of interstate electric tgy-relatedransmission respo sitinnsibilities, the EPg and planninAgct gave .  Specific 

• 
• ProtRegulaecttiion ofon of  the reliathe transbmilitissiy ofon an the higd whh-voltolesaleage int saleesrst of eate tlecrtriancsmissiity in interstate merce reliabili on system comty stan through mandatory 
• 
• 

peRenaltiviewe of s andcert othedardr s meanansd en forcement of regulatory requirements through imposition of civil 
• 

Review of  the sitain meing applicatrgers aniod an forcquisitions and corporate transactions by electricity companies  
• 

MoniFERCto drioeng s and:  de inveal witstigahti loocan ofl distribut ene relectrigy markec transmission projects under limited circumstances  
to consumers, ion facitsli ties, regulate retail electricity and natural gas sales 

NERC

ffaecideralitiel power mas othenort  thhave the auan hydroethleocritytric  tfoaci orlider ties, or reor apprgulaove thte thee physic activital construction of electric generation rketing agencies or most rural electric cooperatiies ofves  the municipal power systems, 
profit  –  The North American Electric Reliability Council (NERC) is an international, independent not-for-throureliabg corilith y entthepor eastion withittiaes ablishme the rn esponsibility tnd encompat and esses nforcemento ensure  of the reliaball of the inter reliaconnbiliteycted  standaility of rds.11the North American bulk power system 
Canada, and a portion of Baja California in Mexico.  Within thepowe U.S. bour sy NERCstems oversee of the cons eight regiontiguous Uniatl ed States, 
adesignnd overseen by tated ERO.  EROhe appropria activities te ingove Canrnmada reental latead uthto theoriti reesl iian thbility of the bulk-power ndary, NERC serves as the FERC at country.    system are recognized 
NERC responsibilit

• 

ies include: 
• AssessinWorking wig resth osurce takeahdequaolders cand regi
• 

y annually witonal reh  aliab 10-yeaility counr forecastcils to develop,  and enforce standards 
• 

Educaforecasts   as well as  summer and winter 
Investitgingati, trainingng and an, aalyzind certifng theying cause industs of sry personnel  ignificant power system disturbances Originally repindustry restrortinucturing,g to  a bNEoRardC  evo complved osedto govern mostly of regional reliability council executpolicies of regional councils proposing new standance bards ty an indepo the assumendentption o boaf FERCrd. NER ives, during electric 

standards.     dirCectives  also chto anageddopt new  its 
NERCwith ne stanighbdarords ing capplyontr tol o tahree eas ntit regrid operator overseeing the mao rketso tcounher atry, froeas thamt a hre andr disp aveasatch.  In all inst  thseparat areated  vegretincally ierationnte frgraomted with little interaction 
secure and reliable manner.  As a result of this hybrid structure, NERC developed categances, the power syste trm musansmist be sion opwith a single erated in a required tcategories, oro ma funcintatin reliaional entbilititiyes, a ratrher te dehfian aned in t generic the NERC Fitle, aus wnctionas theal  Model case prior to dereories gulatitoon.  spe Thecify set asks 
for NERCassi agnis one ong ror more les and reof the sponsifunctbiionlitiael entis.  All orgties.  In sanization nvolved in ensuringdocum reliaeome is instances, compliance with bilitnt any mustd serve  regas istthe baer witsis NERC rules is reported h 
                                        11The independ NERC is governed by a 12-memberent directors are appoin Boteda rby the sed of Trusteesctor based Mem consisting obef f r Representat11 independent direcive Commitors ttee.  NERC is plus the CEO.  unded by the Federal Governments of the U.S., Canada, and Mexico.  Its 2013 budget is $54.3 million. 
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throucertain stangh otherdards.  In parties, su other casech as theThis dist s,  NYISO reporting that a transmission owner (TO) or generator has met nct the TO
NPCC  

i ion will become important when complia or generatornce is discu is responsible tssed olater in  report cthis seompliance ction. directly to NERC.  
includes the S–  Northtate oeast Pf New Yower Cooorrk andinad tting he siCQuébec, New Brunswick nd Nova xouncil, Inc.  New Eng (NPCC), a  Scotia. NPCC’s responsibilitland states 12 encoas wemll as passesthe  Ca geanaogrdiaan pphic regirovinceon ths ofat 

•

ies include:  Ontario, 
 

• 

Dmonitoring, and enforcemeevelopment of regional renlit ability standards and regional-specific criteria, compliance assessment, 
• 

AdministrNERC ation and enforcement of continent-wide and regional standards in coordination with Coorplanning areas, trdination of sysansmistem plsioanning, n owners, design,and opera othertsions,  and reliability assessment among  member 
As a regthat NPCC qualifional enties fity, NPCC operates under aSection 215 of the Federaor dellega Power Ation by Nct and CaERC of cer delegtatain rion agolereemens, respont with the NERC.  This agnadian provincial regulasibilities, andtory agreem authorities reement recogas defi nizes 
reliability councils, the NPCC effectively functions both as the agent and administraentits.  veA arms wi oth of NEther regional ned by 
regional level, including:  RC at the 

• 
• 
• 

AdministrLead role in atioall comn of co
• 

n pliance mpliance processes   Administratio  processes oaf NERuditsC an withd com respecpliance funt to noticctions es of all eged violations and Condupenalties or sanctions; and   proposed 
reliabilitctiy stng iandanvesrds.   tigations, hearings, and negotiations for potential and alleged violations of 

NPCCreliab alsility sto esandatablirds.   shes its own regional reliability criteria that are more specific or more stringent than NERC 
Today, al rethe Nli Prelianationbility entabCC remains the regional reliability organization for New Yorkitiilies to ensure sty standards afdeveloped by tety, adequacy, ohe ERO (NERC) do nr reliability, provided

ot p thre-aet they mpt a Stacttie aonns bd, pursuy regioannat tl oor  EPstAatect , standreliabailitrdy criterias. Thus region, provideal, state, or local reliability organizations may have theiar re cown moreonsistent with  stringent NERC 
NYSRC 

are somewhat more stringentd they are consistent wi than the national statnh NEdardRC sts promulgandardated by NEs at a minimum.RC and end  Current NPorsed by FECC criteriRC.    a  
enforce  –re  Pursualiability stnt to Sectandardis thon 215 of tat are moher Fe specificederal Powe or mr Actore s, tthringente State  of than NeNw YorERC skt mayandar promulgate and 
Coas unc lonigl's a s (NthoYSsRe stC'san) Rdarulesds  setdo n foortt deh requirementgrade reliability outside s that are more 13

of Nstew Yoring rk.  The N w York ds Stor ent or speciefic than either ateN RPeliaCC cribilitteria y satsa pandartrds of t ohe comprehensive resr NPCC criteria and are atrucdoturiptedng o bf y thethe P buSlk C.powe  Formr syastem and wholesaletion of the NYSRC was approvedN bERC 
New York State in 1999 to help maintain and enhance the reliability of the bulk elect eleric grictricity d i mary the ket in FERC 
NYSRC is governed by a 13-member executive committee comprised of weighted representatin theon b y State. The 
                                                               a12n NPCd one independentC Board of Direc representtors consis  t s of 15 members; t
13 member.  The est ectors appoioindependent imatative.  The ed 2013 budgs wet is apnt their  representarepresenttives fraom etives while tach of the seven vhe Board selectoting s tseche tors 
mo Forre  exstraingmple, ent tNPCChan N/NYERCS. RC Als no-1-1 stand, NERC doesard that prep not areproximats the syselyte $15 million.have a federal resource adequam to withstacy st nd sequentandard, whereaial outagse s is NPCC/NERC apply a loss of load expectation of one in 10 years. 
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individuals.transmission 14 owners, wholesale generators, large consumers, municipal power agencies, and unaffiliated 
Wor

•

k
 

ing in close conjunction with the NYISO, the NYSRC’s responsibilities include: Development of bulk power system
• 

geoNPCCgra anphic, d NERC standards and criteria, and  loa cal reliability rules that are more stringent or specific than 
Assessment aonf d demNYISOo angrad pNhic system reqnuirements od that are necessf New Yorary tk’so meet the speci bulk electric gal physical, rid through independent complieancew York  revmiearwsk et participant compliance with those reliability rules 

NYSRproceC impdures, oase he NYIReliab y Compliand ms on anualtilit nce Monits toS Oeffec the rtuesponsibilitate these rules.  The y to meet aNYSRll appliC cable NYSRC rules boring Subcommittee (RCMS).  This s mponieciftoriic datang ac required ftivities arey developing ta perform riffs, rom the NYISO aed by there  reviewed and considered by the RCMS.  These data serve as evidence of compliance with NYSRC r
capInstNYSRalled ReseC also is rved Marresponsible fogin) fr thor te esthe New Yablishmento  of the annual state ules.  The rk Power System.  The IRM representwide installed s tche aapacimountty req of generauirement (acity that must be in place to ensure an acceptable level of reliability.  tion i.e., 

  -  The New York Independent System Operator (NwholeNYISOThe
 

sale electric markets in New York State.  It was approveYISOd)  by FwasERC a formend d commenceas part of the restructuring of the 
•

 NYISO i
 

s an independent, not-for-profit entity, the responsibilities of which include: d operation in 1999.  
• 

Opereliarbatiilitoyn  and management of the State’s bulk electric grid to maintain and enhance regional 
• 
• 

AdPlanning forministration of open and fair wholesale electric markets 
• 

ServingDeveloping an as an a the future ofdu implementithoritative sour the bulk electricce of informat systemion f or policgrid projects ng technology improvements ony ma the bulkkers, st pakehower syolders, stemand inves, including torss mandart   In the New Ycapacities: Baolrak Cncingontr Autol Arehoraity;, th Intere NYISO is currently registered with NERC in the following functional PNYISO hlanner;a Ts priransmmary reission sponOperator; Transmichansge Authsion Planner; and Trority; Planninag Aunsmission Service Provthority; Reliability Cider.  Aoordinas sutor; Res
T

i e ma sibility ch the ource 
administrat h  for overall bulk electri

r

on of t rkets for capacity, energy, and ac systncillaery ms planervices.   ning an   d operations, as well as 
tapprhatan own tsmissraionsmission,n Owners (TOs distribut)  –ion f  TOs are the public utilities, authorities, or merchant transmission providers 
and plannioved tngari offs f trandansmi statessi reong andulatrequirements of all Co  distorya ovecilities, or both and provide transmission services under FERC 

ntrol Area, regionributrsiion reliaght.  Trabnsmility on tission heir own owners are responsible system for the assessment 
New York State Public Serv

al and national reliability standards ans dan cd for meetriteria.  ing the 
etenlesuricommuning the pcarovitionsis, onand w of safeaticere Co utilimtimesis, asiond ins (PS charC) ge -d  The by law  PSC witregulh reasteponsibilits the Statey f'os er settlectriingc,  gratas, es astenad m, 
Fbulk electric ERC the authos rity to establis h and adequaa process for developing te service by the utand ialpities it provinregulates.g national reliability st  While the EPAcandt aprrovidedds for the  
Streliaateb thanility wit thahyin New York Stastem, it also grante, prted Neovidew York d thaState the authority to establish rules tt provided by the FERC-approved t sustandch acartionsds.  To  do nocleat rrly estesult in reduablish New Yoced reliability outsihat result in greadtee the r 
role, the PSC, by order dated February 9, 2006, adopted in their en rk State's oversight the NYSRC, and periodically adopts updates to those rules.  Additiotirety the reliabnally, unlike FEiRC, tlity rules established by he PSC has the                                         14The NYS Each TORC is an dfunded sector  by the appointts ranthesmissiir repreon oswners entativand e andth ue propnaffiliosedated me budgmbers are apet for 2013 is $753,0pointed by the Boar00. d.                            



27 

authditiorionty to direct a TO
State E

ad
n

al 
er

g
gy 

en
Planning

erating fa tcio lidevelop a plan 
 Boa

tie
rd (SEPB) 

s and infrasttructure neceso mitigate anysary  defitciencyo serve the public int that could include cerest.o nstruction of 
that includes broad p  -  Every fourThe State Energy Plan aolicy rssesses cecommenurrentda atindons  futtou gui  years, e Stthe New Yate in reliaobrk SEPBility meet devingelops r de th  its fuat Sutate re energEnergyy needs.   Plan 
Reliapetroleum, coability Study is al), energ suppley costmsen, andtal report t public ho teahlth e Statande sta etnusvi oronmef various energntal impacts.  Thiy systems (  electric, natural gas, e Energy Plan to help inform s thTranse SEPB i.e., missionof the  acurrent nd and future status of electric reliability. 
Reliability Standards and Criteria  
DefiCurrent electrned - Thei termsc indus “tstandry usaerd gens” eraandlly refers to “sta “criteria” as used in the context of electric reliability are often confused.  enforced by NERC (with FERC approval), and “criteriandards” a” as the s rethe mquirementandatorys independent requiremently mas developed aintained annd d enforced by the regional reliability councils and distinct from the NERC standards.   
guidelines asThe term "gu itdoelines” is a wha lso oc onally used.  NEpublished to provide t gtopics t casiuidanche regione in applyingal co reliauncils bilitshoulRC’sd a originddreass in their own critl planning criteria were geria.  Todenera
those approaches to pl y pract ay, l in naguidelines are ture; ices.  Guidelines serve to provide information on ledoarnecumentedd, and s in the state-of- anning andtandthe-aartrd techni impquelements. Th ing effs. e approaechective s anredlia pbriocedures ality programre bs basaedsed  on the concepts on experience, lessons 
Departvelopicipatedion from t  -  Nationheal reliabili proposal ty stanthrougdhar thds e aare dpprorafteval sdta thrgeough.15  All pro a NERpoC psed srocetandss tardhat  includess must be appr indusoved by try 
The nextsuper-majori step is review aty of registered entnd apprities throval by the NERCoughout the industry,  Board.  The includingfinal step is review and each of the va apprrious industoval by FEry sectRC.  ors.  a 
Technically, own: howeverFE given itsRC is not  review anauthorized d apto proimpose new val powers, FERC isstandards  giveor mon consideradifications bto exle defisterence in ting standhairsd as reon its a.  NPCCexisting  rules criteare developed throughposting for cormmeia or wint, ta h fithenal n veeed frsion must be aor new or revised criteria a similar procedure.  Any pers may initon or entiate the process.  Afity materially affected by an 
weighted super-majority vote of the NPCC membership. pproved by the NPCC Reliability Coordinating Coter draftmingmi ttee anand d a 
At All requests for a new or modifithe State level, a modification ed rule are reviewed by the NYSor new reliability rule can be iniRC Relitiated bability they Rules Subcommi NYSRC or any othettee. The r party.  subcommittee reviews, assesses, Reliato develobility Rules Subcommittp a draft rule.  All draee;ft  however, trules aand, ifr dee posttermined to bed for commene apprhe Executive Commits, whiopriatce, seek tas Executtee has th arehe ake ive Committee approval 
rule. t utn unhority tder considero approve the fation by tinal he 
TheThe Relia NYSRC also is an active participant in the NERC and NPCC Reliability Standards Development Process.  It also draftsbilit ry Rules Subcommievisions of the NYSRC reliabilitttee reviews any rules ad comments on all necw or revised NERC as necessary to omply with NERC andnd NPCC St NPCC stanandardards.  ds. 
mandatory -  Even bef for NPCC membore enactership.  While ment of the EPActNPCC,  dicod nompliat endorse nce with otr hae regssign monetaional council reliary penaltbilities, NPCC criy criteriat eriawas  
                                        15 These are int                           United States ernational standards, since Canadian systems are involved, but this discussion focuses on the 
reportinwere given grApplied 

g of vieoat weighlations to the Nt with a PCC Reliacomplianbcilite program y Coordinathat includeting Commid ttteehe equiva.       lent of peer review and 



28 

ToNERC.day, the NYISO, TOs, and generatingAdditionally,   The NERC the NYISO, TOReliability Sts, andand generaards  compar  anies al re stieng cavaiomlabpanies e from ubjecthet N toalso E t are sRC web sithe reliabilitubject to the e (y st ndards established by 
Reliability Rules.  TOs each have supplemental tran http

a
smission planning reliability criteria asNP://wCC Cwritw.enriaerc.com).   well.  NYISO  and the NYSRC 

practhe TOs atices folso adhere to various dr assessment of the tranocusmiments aon sy nd si (procedures,stem for  gprocedures, and guidelines pertaining to the design of the New s planniuidelineng s, etcpurp.) that define or strongly relate to 
with FERC as part the NYISO Annual Transmission Planning andYor Evkalua Transoses.  miAssill planon Sningystem crition Report filed as areteria, documents,  filed annually 
yeThe apBulk Electrars. FpropERCria ic haSyts e definitiarsteguem (d Bfon oorES) appli Definition

 FERC Form 715. 
f the BES ha – NERC cability os been af NERC mattstandear ofrds  consare appliideracbalbele cont to trh s oversy duringe “Bulk Electr ic System” the past severa(BESl).   unless faCoordinactingilities a Council, hre granatve ed exargueemptd tions.  Some ofhat a “one size  tthe regions,andards to not all tarbaly NPCC ansmission fand tcBES de f hilie Westties 100 kern Electric V and higher, its all” approach will not improve reliability.  The existing f100 kacilitiV dees tfinithaion generally appliesvera to fll systacilitiees ratfinition.  At tt may impact the tihe ome of this writimng.  In Orders 743 aed at 200 kV or hind 743-A, Fgher, but cERC aould incllloweud for exceptde some lowioens fr voltage rom the 

stfinaliandzeards is prts proceecses.  deThent.  The NERC  cridteria for an exe, tmptihe extone frnt of the BES definition continues to evolve as FERC 
protocols for requesting exceptiraons, to FERC on Jafting team subminuattedry 25, 201 othem th pre BopoEsS ised 100 k currently being resolved V BES definition, as wthough ell as a set ofthe  propparticipaosed En rulema 2.  On June 21, 2012 F RC issued a notice of 
language otfs will haking ve fsolicitrom 18 toing comments on the NERC'S proposal.  Once FERC approves the filing, 
TOs on the ne thceess Ordeary Trr. Theans NmissionYISO 24 month, even prior to s to be in compliancetor andthe NE TransmiRC BEssiSon fi Plaling or obta Opera n, has been workin an exceptiiongn, depending on the  with tFunctional Model definition previously described, and implementation planing rens tgishtatra are exptions, as parhte New York of the NERC  by the NERC BES definition, if it is approved by FERC.   ected to be required 
Tothat d tathe NERC hae, the termss ad “bulkopt eedlect a brigric sht line deystem” andfinition  “bulk power system” have been used interchdefinition, the BES const these two terms have distinct meaning.  By angetheably, but now NERC  itutes all facilities 100 kV and above that do not receive exemptions.  By the NPCC area where definition, the BPS the disturbconstiance tutes foccaurcilits.  There will be fies that, if lost, coulewer BPS fd haveac siilitgniies thaficantn BES facilit adverse effecties. s outside the local 
Compliance and Enforcement  
FERC, NERC, and enhancingNPCC, NY the reliaSRCbilit,y of and the bulk p NYPSC –o At wer systhe hitgheem stthrough level, FERC pl enforcementays a significant role in maintaining standards and criteria.  FERC oversees NERC (the ERO) and the eight Regiona ofl Ent compliaities, includingnce with applica the NPCC. ble NYISO is charged with a d y-to-day reliability responsibilitprocethree conssesdu Noct tiacudites os f Peandna investiglty to theati reons registelreatid eng tntio re CC, and NERC.ty alssiabeiies, li with oversight by NYSRC, NP   All 
of electric reliability standards.  ssetyd  proby NgraERC ms oandr the R poteegnionatial vil Entolatiitoiesns f; or FEvRC iolations 
FERCor review con can inveducstigta te allegedfocus on violationst rehasultit is thng ie  subviolajetct oions f a of rNoetiliceab oilif tPey stannalty fidardled with the FERC.s independently o  FERr in coC inordination with NERC, 
well as cases involving repeatn vi aolactual harm, either thr vestigations primations of reliability sotuandgh atrdhe s loor ssa o vf iolationload or t ohf roa sugtandh soame ord thtaht cer amrries a eans, arily s subreliasbtailitntiy enhal actual riancements, ask to thne systed signm.ifica  Rent civil penaliability invelties beingstigations may result in deper violation.  impose d of up to one tailed cmillion dollarompliance plans, s per day  FERC

• Regional Entities are conducting their own robust audits  conducts reliability observation, independence, and standards audits on a proactive basis to ensure:  
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• 
• 

Regional Entities are propeconjuncRegional Enti rly carryition wtiith NEes comRC.ply wi th the Renlig abouilit ty Sthetanir redarsponds. siIn sobilitmies in an independent manner, ane cases FERC performs these auditd  s in  Under FEviolationsR C approved procedures, Nset or alleged violations by NEERCRC  orfi lethe Res Notigionces al of PeEntitinalty, es.  Awhi Ncoh detice otail f Pfenaltyindings  mayand result in  resolution a of 
coEntitlty iement agreementn rmining the and also desordinationdete with other F aEpproRC efpforriacribes mittste on re medy.  igaFtion efforts aERC’s enforcned mfaectnt ors considered by NERC or the Regional 
Standards, educating the regulat reliability, such as the reviewpro andgra apprm atovtemal optf new Relis to work ability in 
electric utility operational practices designed to enhaed community about FERnce reliC’s arbiliteliability efy. forts, and promoting excellence in 
In New Yormonitors compliance frk State, while NERC performs overall reviews, primarily through periodic on-site audits, the NPCC irendeportipendeng to nt tcheomplianceom a reg reviews throuional perspect NYSRC Executive Commigh ittets Rive througeliability Ch its tompliaasnk ce Moforce stnitoringructure.  Th Subcommie NYSttee, ultiRC also conmatducely ts 

ts own, enforcing compliance with those requiremente.  As no d esa
Control Area / 

as i te
NYISO

 when nrlier, theece PSssary.C has  adopted the NYSRC requirements 
Control Area, primary respo  –  Asn the sibiNERClity for overall bulk electric  registered entity for a number of functions within the New York NYISO, based on NERC’s current definition of the BES at  the tisyme ofstem planning and opera publication.  tions rests with the 
Tstahe ndaNYrds is administISO’s program efored by itr maintas ininingternal Reliability Complianc compliance with electric powemonitors mandatory and enforceable reliability standards, coorde andina tAssessr industry reliability and business 
and oversees the NYISO’s adherence to the requirements 16 and rules promules the NYISO’s compliament Group (RCAnce re).  The RCA C, NYSportthe North American Energy Standards Board (NAESB) .        gated by NERC, NPC RC, ingand,  
Eaa given calendar year.ch year the NERC, N   PCC, and NYSRC identify a set of standards, criteria, and rules that will be monitored in 
The NYISO provides certifications of compliance with NYSRCoReliability Compliance Monitoring Subcommittee every year.  In  Relin-site audits and off-site spot audits.   aabddiliition, NEty Rules RC to atnhatd N orPCCgani cozandution’s ct periodic 
Tsretrasponsianndasmirdsbsslei ofonr co Ownempli   -  As owners of the transmission facilities in the State of New York, the TOs are 
functional  arebecaas me of marsnandatceo ry, witNh aERC ppliccaabn alend NERC has c sotnanducdards and associated requirements.  Since NERC 
York Transmission Ownerbulk sysst to em exoperecutatione certs where the ain tasks.   NYISO is rted audeitgs istteo monitor and ensure complred with NERC, it must rely on theiance.  In  New 
The New Yorcriteria of the Nk TranPCC samissind the Non Owners alYSRC.     so are responsible for compliance with applicable requirements and 
Generatorand, s  -standaasrd applis andcab  The New Yle, Generatoorr Opk State Genererators andators are respo are requn ired to register with the NERC a associated requirements.  Since NERC standarsible tdos be meet acame mand conmdatply owitry in 2007, NERC cah the as Generapplicator Owners ble NERC 
NYSRhas scheC Reliabiduled laudiity Rules, the ts of the New NYISO Yordkevelops rules  Generator Ownerand ps.  Wirocedureth res, tyspecptically thr to generaoutor compliagh nce withn a the nd its manuals, procedures, 
                                        16 NAESB serve  s as an i                       ndustry fo  rum for the development and promotion of business standards that provide busan efficient iness communitmarketplace fory, participa whontlesale ans, and regdulatory retail natural gas a entities. nd electricity, as recognized by its customers, 
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and Reliatbariilitffy Rules. s approved by FERC, that require the New York Generators to comply with applicable  NYSRC 
Impact of Restructuring and ensuring transmission relia -  Indusbilittry developments have somewhat complicated the process of monitoring fromwhole trsaalens miscomspeion in New Ytitive markeork. ts ra In muy.  Restructuring effectively separated ownership of generating resources 
country where single-system plannithengr  athch an of tthrouhe country, electrind operatgh veing portiwcerally inc pteogrwateer resourcesd utility m onopare now pres.  Thovide ed thrts ough  p oli  par of the Power Pool, the New Englother part and Power Pool, and Pennsylvania-Jerseyools alrs of the country.  These organizations were able to transit-Marylaneady exisd, ated, idjustedncluding  more the readily New Yorthank ion to Independent System Operators  es(ISOstablis) anhed d Rnew egional Transmission Operators (RTOs) with little change in reliability prmarkets.  Responprocsibilitedyures f for plaor dranning ftingand relia operatbilitingy sta the bulkndards a synd measuring compliastem reliably now restnce in restotocols.  Further, Eructured PAct 
applicTransmable reliability stanission Planners for the Cont s primarily with the dards and crirol Arteria.  eas, but  all Market Participants are required to comply with 
Through its predecessodeveloping reliability criterir the New York Power Pool, the NYISO and NPCC each has enforceable reliability standa ardand moni environmtoreing compliannt. Moreoverc, becausee, adapted  of fairtheir contrly easily tol-aro tha lone new mandg history aof tory 
faplacinninglities, as responsibilit well as increies and independence from any financial interest in generation or trea-wide operaansmission tional and 
Transmission System Planning 

technology, the system realseiadbi elifty and forts aplant intenrreing egional fforts icono therdinatse region reductions exceeds what waion of “seams” and enhancements in s possible in the past. 
Aprodeqtoucolsate  tto racnsounter pmission otsential needs in ystem planning is essential to anticipate reliability issues and develop mitigation or 
conmedicepts of trum (five-aynsmission planningear), and long-term (10-year) the system.  Transmission planning occurs over short (one-year), 
follows.  Finally, key reliability studies .  A detailed eperiodxplans.  Tatiohe follon of the Comprehensive System Planniwing section summarizes the geneng Prral ocess reliareport.bility and identify possible reliabilareity impa descctribed.  Fis from polindingcy decisions ts from these sthatudie are prs are used tesented lato aessess r in the 
for 
Protocols, PrThe NYISO i

 
the New Ys to

ocesses,he Planning rk Contr
 M

ol A
etCre

hoorodologies   

a thdinaPlanning (TPL) group of Reliabilitat otorpe raanted one s wi of two Transmission Planners (the second is National Grid) 
functional entities called Transmission Planners, Ply Standards conthisin stthes of fo siotxp Rrienlit aof thbility Ste NPCC.andar  The ds thNaERCt are Tr aansmpplicabission le to the Organizations.  anning Coordinators, and Regional Reliability 
The NERC Relto meet an appropriiabilitya State andards and specifre intenic set ofd reliaed to ensure bility criteriathat the . Transmission pltransmission system is planned and designea number of stages including:  anning is a process that involveds  

• 
• 

DUsing eveloping a model el to assesof the Bulk
• 

contingencies this mod s the p Poerforwer manSyscetem   of the system for a range of operating conditions and 
• 

impaDeterminingct; and   those operating conditions and contingencies that have an undesirable reliability 
aDeveloping anccount  the timde ne evalueded to plating a raacnge te ofhe solut solutioion in service ns and selecting the preferred solution, taking into 
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 The pro
• 

posed Transmission Planning Reliability Standards address:  
• 

developed The types otof s mimulationeet presents and asses and future systsments them needs aat must be nd  performed to ensure that reliable systems are 
asseThe infssmeormatnt oion required to af regional reliabilissety ss regional compliance with planning criteria and for self-

TransPlanning Reliability Stanmission System Standardads. rds fThey esor Normal and Emergency Conditions are the key part of the Transmission 
concontingencies tingency. Categrougoryped  A reaccorquiding remeto tnts ahe number of elementtablish the system performance requirements for a rpply to the normal sys fsteorcemd w ouith no t of sconervice are ontingen ti result ange of ngencies.  Cs a oquirements apply to c ategory Bf the  tar contansmissiingency resulton circuit, tingra in loss nsformeof r, orcies resulting in the loss of a single element, defined as a generator, 
line or both poles of a bi-polar DC line.  Fitwo single DC pole with or wi or more elements, such athouts any  a ftwao cirult.  Catcuitsegory C requirement on a multiple circuit s atower pply to 
reperforsultimanng inc lot e ss of multi nally, Category D requirements apply to extreme contingencies 
tha  they allow unspecifiedexpectations plef or Celemateengts, sucory C hcon astingencies  a substation or planned or cont are lower all lines  amounts of rolled loss  othan thoon a righse fotr -oCaf-way. The sytegory B constem f load. tingencies, in 
The NYISO addresses the reassesmore stringensments ptr or moduced by ore spethcifquirements of the Transmission Planning Standards in conje Systeic requirementm and Resours specifce Planied by NPCC ning Deparantd tmenthe NYSRC througunctionh three ma with any : in 

• 
• 
• 

The ReliaThe Area Trabilitnsmissy Needs Aion Revissessew (ATR)  The Comprehensive Reliabilitment y Pla(nR (CRP)   NA); and  
The RNA aand are discund tssed in he CRP athart e macontextjor co below. mponents of the NYISO’s overall Comprehensive System Planning Process, 
Areassesa sTmenrantsmi of the plssionanned b Review (ATulk power R)  -  Ttrhe Area Transmissionans symstem cission onRdeviewucted by   is atn he NYISNPCC requiredO.  The purp annual reliability assestransmismenssion ts and subsequensystem is in cotnf repormoratand Operation nce ws is to ose of these 

of the Bulk Power System. i th the NERC Transmissiodemonstrate that the New York Control Area planned bulk power 
reporting date to allow for minimum lead t Forime each annual review, thn Pe lstuanndiy yeng Sarta inds fourards t ao ndsix ye NPCars C Desfrom ignt he fconacilitditionies.  The reviews may be conducted for a lsonger  required fterm beyor conondstruction, and the ability to alter plans or 
five years wis thtah Intermedit may have loate or nger lInterimead-tim Ree solutionviews condus.  Acted Comp in threhe yeensive ATR is six years to adars between Comprehensive requireddress identi at leasfied t oncemar eginal very 
aadSystem Plannissdressumpt changes in the sy  Reviews to ions fong Prr studies lisstem.  The most recent ATR is ocess. ted in this report, including thoonse of e thtathe  aare psseassments usert of the NYISd tOo  Cdevelop bomprehensase cive ase 
NYISO Comrestructured environment, iprehensive Sysntem whi Plannich resources ng Proceare ass cquired thr (CSPP)  -  Plouanning for the bulk electric system in a sparome aadigm.  Tspectso very day, thedifferent and more co gh wholesale competitive markets, is in 
of the competitive mar trakets.  Thus the NYISO, as a federditional planningm asplex thpectsan un of gridlly regder a vertia  operationscally  are inextricablintegrated “coy mmanlinked to thed-and-c workinontrol” gs 
Comprehensive SystFERC for overall bulk systeem Planning Prm operatiocess (CSPP).ons and planning in the Newiste Yred Control Area rator responsible to  ork Control Are Opea, developed the 
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As required bthe CSPP are:  y FERC, NYISO conducts the CSPP as a transparent, ongoing process.  The primary objectives of 
• 

• 

To ensure reTo licomabili that upgrades ply witty needs h all mare iadndenatior tfiooerdther in a  atictmeions necessaly manner, anry to meetd    long-term reliability needs or potential y national, regional, and state reliability standards and criteria 
planning,  statewide resource adThe CSPP integrates the traditionaequacy pll elements of transmission owners’ local (service area) transmission planning requillustrates the icomred toponen accounts and tht for aeir intnd accommodanning, and trate the woansmissirkingson  of sthysetem  comsecuritypetitive e  marwith the economic raction in the CSPP. kets.  Figure 9 
Figure 9.  Comprehensive System Planning Process Components 

Source: NYISO, 2012  

is required to
 

based  on Transmission Owner’the T eO’s ngage in a LTassessment oPP,s Lof i which recal Trasults in nsmissia Loon Plancal Transning miProcesssion s (LTPP). Plan (LTP) wi Each Tth a 1O i0n- New Yoryear horik zon, State 
updaown LteTdPP, in and pcluding prresented oto vidimarkeng adet pts asysrtitquate ticem’s reliability ipants biannually.  Theneeds.  The  TOs aLTP is reviewed annure responsible for administally ande formring taheir lly 
specified and a dispuprote cresolutionedures for  prodisscess.  emina  ting informame fortion relat stakehoive tlder inpo the utLT, as P, hearing anwell as adhdering comment op to a number portunities, of  Each

• 
• 

 LTP is required to include identification of:  
• 

The planning horizon  
• 

DNeeds aata, models, nd issues addressed  and assumptions used 
• 

Potential soluA description tions undeof the tranr consideration, and  smission facilities covered by the plan   
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or NYAny pSlanning criteria or assumptions by the TOs are required to meet or exceed any applicable NERC, NPCC, major input RC criand basis teria.  The LTPfor thPs e RNA. are subs  tantially integrated into the NYISO processes by tariff and serve as 
planning hThe Transmission Owner Sorizon from yeartrates 10 – gic Transmission and Reliability Study (STARS) covers the long-term 
 

recommendations from ST
Reliability Needs As

AR
sess

S m
me

a20 ay be evnd is described in more dealuated in the LTP as potail ltentiater in thisal solutions. Sec tion.  Project plans and 
over tmarkehe nextt partici 10-yeapants andr period, con all interestedsistnt (e pnt arties.  The RRNA).  The RNANA i is develwi s perfooped by trmed to ahse NYISth NERC standards and NPCC criteria. sess electrO in cic sysonjunctiontem relia with  The system characbility fro teristics 
using forecam the ATR ast, serve ands t Lhe TPP as well the resource adequacbasis foy critr the as oreliather assumptions such as load forecast, new/retired generation, and fuel 
the impact to reliability under varying eria andbility analysi   Acon tr sis.ditions.ansmis  Aofter n o bpearsae catingse and multiple sensitivities are evaluated 
in the base case with either a resource adequa approval o reliaf thbilite RNA, iy/security critf a reliabileria to understaity ne nd 
violation, the NYISO will request market-basedcy viol solutiaotns frion or tom raall interestnsmission operaed partties aing reliand, simulbility/securited is idenyti fied 
reidentgulateified reliad reliabbilitility by needs.  Deackstop svelopers alolution from so tcanhe desi propognase alteted responsible transmission owners to taneously, aad  
backstop if market-based solutions do not materialize accordinrnag ttio veth re schedule reegulated solutqiuired toons to s meet erve ats adress  the 
reliability need.  No action is taken if a violat he 
 Comprehensive Reliability Plan (CRP)

ion of
.  

 the reliability criteria is identified in only the sensitivities.   
need is identified in the RNA, the NYISO evaluates all proposeThe CRP is the nextd solutio mans tjor sto determiep in thene whether th CSPP.  If a reey will liability meetdevelo the ipeddent, settifingied relia forth tbhe pility needs over the 10-yealans and schedules thart  starue dy peexpecrioted to be implementd.  From this evaluation,ed meet the C those needs. RP is 
The apCriteriaproved can be ma NYISOinta ATRined, a and Cnd RP identifydemo any sysnstrate tem reithat alnl applicrequired level of reliability.  forcemeable ntsNERC Reliability Standar and additions necessaryds and NPCC Area Tra  to maintain the and Comprehensive Reliareviewed by the NYbilitSRC.y Pla  The Ans are reviTRnsmi is available on ssion Reviews and approved by NYthe NYISO wre submiebsittted to and apprIS e.  Relia oved by NPCC annually 
NYISO public website as well. ewed a O stakeholderbilitys Needs Asse and are posssmentted on s athe nd 
 odesignedn the CRPCongestion  to: ,  NYIS O nAssessext undertmentak anes the CARIS. Did Resource Inrectetegration Sd and devetudy (Cloped pursuaARIS) / Econont to FERC Order 890. CARIS is mic Planning.  Building 

• 
• To estAssess both hiimate thstoric and pre potential economiojected ccon benefgestition on s of relievingthe New York that con bulk power system and  iinnteformgraatitinogn  potote stantikeal holtransmders anissid on, gefacilinetatirang tion thea dendv deelompamend rent ospf sogensse tioresn boyu sturcesdyi, thnegreby the olutions to fied cong epffethe identi roctvi odif enstgion 

The objectives o
• 

f the CARIS economic planning process are to:  

• 

Provide estimates of future congestion on the ew York State bulkThrougthe 10 year CSPP planning h N  power transmission facilities over 
• 

congestih theon  development oforizon approp riate scenarios, identify factors that might mitigate or increase 
• 

Provide informatsolutions to reduceion t cono marketge  participants, stakeholders, and other interested parties on generic 
• ProviProvidde ae a pn oroppceoss rtufornit they fostion  develo ervaluation persand to a ppprovropose solutions that may reduce the congestion regulated cost recovery under the NYISO Tariff al of regulated economic transmission projects for 
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Thethe 10-year study perio CARIS builds on and section.  With the LTPP d.  Taligns with the CRP and assumes a baseline reliable system identified in the CRP for 
Figure 10.  Congestions A

and he CARISthe CRP, the C procARIS ess depicomctedpletes the  in Figureov 10 is described in deterall CSPP.  ail in the following 
ssessment and Resource Integration Study Process 

 
 Source: NYISO, 2012 

Base Case Assumptions:

Most recently approved CRP

Congestion Assessment and Resource 
Integration Study (CARIS) 

Congestion Assessment: Historic 
and 10-year forecasted

Identification of the three most congested elements 
and selection of the three studies

Cost/Benefit Analysis

Three studies agreed to by the stakeholders
Additional studies paid by requestor

Phase 1 :
“Study Phase”

Phase 2 : 
“Project Phase”

Project Cost/Benefit Analysis

to identify project beneficiaries and allocate costs

CARIS Report

Approved by the NYISO Board

Voting
80% or more to pass

Beneficiaries Determination and Cost 
Allocation Report

Approved by the NYISO Board

FERC Approval 
of project costs

PSC Siting and 
Permitting

Specific Transmission Project 
Proposals
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 marrankks ethet pCARIar threticiS Phaepan mostss e 1 tand con-  Sogettudhseter iy Phanterese.ste  Ind  pPharase 1ties, de of the Cd elements in the New YvelopsARI a 1Sork bulk 0 p-yearocer projectss, the Nion ofYISO, in c congollaboration estion, identwiifith es and 
thestudies, a appliepplies td generihe gc solueneric solti utions to the congestion identified, poandwer syst conducem, detts the ermines tbenefit/cohe tsthree CARIS  analysis of 
emissions including bchutanges, environ not limited toon ls. Ioadn a foddirection, ast uthe NYISncertainO al proposa ty, fso performs scenario mental ls, and energuye effl foicienrecastcy  uncertaprogramintanalysy, new resourcees, with scenas, retrios s. irements, 
Ftyopes, gr each ofenera thtese tion, thraree stnsmission, udies the NYIand demSO aconnd respductos nse a benefit/cost analysis of generic ssolutions to congestion.  The solutions analyzed are nota spere concifisidc prered on a compaojects, but ratherable baolutionsis as gs. Alel resource neric tranto msmissieasure thon, edemanir effects d reson rpoeliense, aving each of thend generation resources placed r represent generic  three most congestindied elementvidually in kes.  y locations on the system 
UpNYISO governon completioance procen of the Phase 1 analysis, the results are presented to stakeholders for review through the acapprove the CARIS reporttion and also is providess.  Thereafter, thd to the Independente draft CARIS is forwarded to the NYISO board for review and 
consideration. Upon approv as submal by the itteBd or propose modif Market Advisor fications or revion its eow and wn mconotiosidn foreration.  further  The Board may oard, the NYISO issues the CARIS report and posts it on its website. 
at their ownIn addition to the thr expense. Requestsee CARIS st muday bies,e s mtakadeeho aldt any ers tialmeso , andmay  rsequest atudies wdditill be conduional studiecteds o to f system congestion 
 

NYISO’s resou
CARIS Pha

rces allow.  the extent the 
report by the NYISO bse 2 – oarProd. In Phject Phase 2, tase.he developers of  Phase 2 of the CA potRISent is cialo tnduransmission projectcted after the approval oestimated capital cost in exces s that have af the Pn hase 1 
and throucogsh the NYISO Tariff. Suts (benefit/cost analysich des ofveloper $25 millios must submin to alleviatt their proe congests) jects ion mato the y seekat any time prior to the input phase (Phase 1) NYISO regula fort aned costalysis  reof benefits covery 
for accorreguladancted e wicosth  next CARIS t rethe cost allocation principles and me of the cycle, in covery if they would produce net sthavingsodolo bgieases cdo nutpon ainea d icomn thepa rison Tariff. Prof the ojeNctYCA wide s are eligible produfirst 10ct yeion ars cost savings with the annual total revenue requirements for the project, both computed over the be supplied bthe benefit/coyfollowi t ng the projt he developer of s analysis will th ecte sen be expressed athe projectd in- ervi usingce da ate re oaf sonathe bfacility. Thle amortizatie coson periots for thed.  benefit/cSpecific prosoject t analysiscost for  will 
toproject.tal reve  A nueCA RreIS Phquiraese 2ment for the project, starting s the net  valould fro  present uetudy c m the oposed co of  s cover up to 20 years.   pr mmercthe fiiarstl opera ten yetioarsn dat of teh oef annual  the 
“Benefproject.iciaries” will be loadetermina Cotsiot an forlloca ction ost aallomd servong load zoneing entitication purposes will be based on es will bees in load zones det based relativermined te to economic benefo benefit economicait. The beneflly from ticiary he 
locational based marginal pricing load savings.  ach load serving entity's use and zonal net 
As appropriate tanalyses appropriathe NYISO ae, regarlso will analyze and present additional information by conducting scenario 
other environand environmmenental impacts, antal regulations, ding fas well as other qualitative imputure uncertainties, such as posacsible chants, such as impges in lorovaed sysd forecatem stopes, fuel pricrations, es, 
and influence how benefiting useds inte voteg onration o a projf renewable or oect, this data will not be used for puther resources. Althorposugh esthis  of dcoata st amay llocaastisist on.  The NYISO wilstakeholder wol provide irking groupts bsenef andit c/costommi attenaes pursulysis and beneficiary determination for particular projects to approved, will forward to the NYISO board of directantors  tfor io its ts goverreview and approvnance process aforl.  comment and, if 
After the project benefit/cost and beneficiary determinations are approved by the NYISO Board and posted on the NYISO’s website, the identified beneficiary LSEs then vote on whether the project is approved for cost 
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allocor more oation. Ff theor ac a projtual voect tes to bcea satpproved for reg on a weigh ulated cost recovery, the Tariff states that “eighty (80) percent 
beneficiaries, including those vproject meets the required vote otinin fg “navoo,” r of timped blementasis miusngt be c the parsojectt in fav, and tor ohe projectf implementing  is implemented, athe project.” If the 
the NYISO Tariff. This process does not relwill pay their ieve the developer oproportif the reonal ssponhare osibility tf the coos file with FERt of the project thrll C for ough apprprojeovct.al o  To df thaete proj, no epcrojt coecstt sh andas g onewith  thrtheo ugh apprthiopris vateotin stg prateoc auess. thorities to obtain siting approval for the 
Other Key Studies This sectTable 3 foion higllows withligh ahts ot more comprehensive listher key New York and r ofe stgionaudies tl studieshat su tmmhat are conductarizes the pured to ensure reliabilitpose, frequency, and other y.  he ongmarelevant inforintain reliabilitmation from the sty. udies and illustrates t oing commitment of various stakeholders to 
NYISO TranparYork State Transmissioties to pursmsue conissionstru Expan Sysction onstem.  Trion af new tnad Insransmission famission nterconnfacilitiesectioncilit Stuies o  – Therconnecte NYISO T studiediesr intd under the NYISO Tion ofariff includes p new generatroiocn tesses for ariff include transmiso the New expansi sion 
other transmission anon fad merchancilities fotr t trhae purpose ofnsmission.  T crearansmisting incresion emxpanentsion relates to the operational concerns.  The transmission expansion proacl tessra apnsfer plies to ucapabilitayddi or titoon t address reliao, or modificabilittion y or of 
owned by TOs.   pgrades or additions of facilities 
geIntneerconnerating ctaniodn facilit merchanies studiet transmid under ssion fathce NYISO Tilities, as weariff include proposed interca large generating facility (generating capacity of morel lt as hansm 20 MW) or aall generato merchars and loonnectionsad. a A “lar ogef l” afrge nt tr nsmission faciacilitlity y (can be  an HVDC line)or perfstudies.  All oormed by tf these .  “Small” trangeneratsmission exing facilities (smaller than 20 MW) are subject to different and less complex e.g.,

he NYISO with considerpansion anable input d intercfroomnnecti the Ton facilitOs.   ies are subject to studies coordinated 
 intRelieabrconnectilitPy Impacreliiminaryng at  facilitStu Rdy (ey to tliSabilRIS) heity areN Stuew Yor all prdies.e The liminFary eeasibility Stuvaluati dyk State Transmission Sons o, Systemf the syste Impmact  impStuacdt y and (SISco) stand  of System 
tprophe primaosed fracily objectity on ives of tthe reliabihese preliminality of the electry strudies aic syste yrm and the pstem.otential   The se: for tudies ladversooe systemk at the im imppaaccts.  Amt of the ong 

• 

• 

To applicaconfirm wble reliahether a proposed new or modified facilities associated with the project comply with 
• ToTo a asssseessss t the he impbilitacyt  staof tndards  pvoltage  stimpact of the he and ability limitatipons, roroppoosseedd  pprroojjecectt nm   o  the and esti ateo then tra innsreliabilitmission ty ofran thsfer le pre-existimits, cingonsi power system 
• 

affected transmission interfaces crease or decrease in the transdering thermfer capabilityal,  of To ipropdeosedntif fy aciland eity valuate alternatives to eliminate adverse reliability impacts, if any, resulting from a 
These preliminabe required to interconnery reliabilitcty st a prudies identoposed facilitify the specific interconnection facilities or equipment that would 
tranaccounsmissit the requirements aon planning guidelines nd guidand prelines of y to the transmission system in a reliable maactices.NERC,   These NPCCstu, NYSdies RC, also provide a prelimithe applicable TO, as well as NYISO’s own nner, taking into 
freliably interconnect aaith estimate of cost respo propnosibised lity and esfacility. timated time to construct the facilities or equipmentnary non-binding  needed to good 
 Facistuof ddevelopers ies.  An Inlitiin a cterconnees Stombinedudictiones.   Fastucidlities Sy.  The ptudy (Clurpose asos Yearf the Class Study Ye) iar s performed concurrentStudy is to identify andly for a determin ennteire g the croup ost  The facilities studies are the final and most comprehensive interconnection 
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allocTranasmistion osiof nth Seys fatecim.  litieDevelos or equipmentpers use t he required to reliably interconntheir allocated system upgrade costs and mrove fesultosrw of ardthe Cla to anss Year Study to decect a projectide  twhether or no the New Yoortk t So taacte cept 
tSthudy is perfat are not ormed for all large and some small interconnection Int faerconnectcilities.  Those small gion Agreementenera.  The Clting faass Yeacilities r 
implementand estimate subjecs the cto tsot  tohfe  thClae ess Yequi ar Study need only to complete an individual Facilities Study that specifies 
(performed by t the conclusions ofhe affected TO) p the pmeSIS.  Sint, emngiilarly, the neering, procurement, and construction work needed to 
facilities identified in the SIS and,r ifo avidespplicable, ma a good faith esFacilitietimas Stute of dthe cy foor a ty provide a nonbinding esst anrand smitime ssto cion expansion project 
may result from the construction of the new facilities. timate of the feonstrucasible Tt the new CCs that 
Installed ggene The Ieneraratition angCapacity R cand otpacithy er capacitthaequirt must bement  - y reesources above 100 percent in pl ace tonstalled Reser maintain resourceve Margin  adeq(IRM) represents tuacy.  It is measuredhe a
serve all customers without in   by the mounta ofmoun of forecasted peak load that must be availat ble tof o 
apprannuaoves l reliability study that coterruption. nsists o  The NYSRC Installed Capacity Subcommittee (ICS) conducts an 
system.  Btoth he IFERCRM study and  anPSCd ap uses prove the tstuf ad bay stoe  ecastsabe alind multsh the annuiple sensihe IRM. al statewide IRM fortivities.  The NYSRC reviews a the New York power nd 
These stlosing electric loadudies use prob in thae eventbilistic  coof insufmputer ficimentodeling capacity. tech17n  Extiques toensive work g calculate oes intthe prooband  deabvilieloping, reviewing, ty of involuntarily 
data,ap whiproving vestablishes le ththee am NYISO oluminous pro input data.  Through its stakount of cesses the data in the model.   eholder Consistepnt wirocetss, the ICh the NYSRS reC Iviews andRM, the N apYISprOoves  the 
regions establishesuchs th aes New Y amount orkof  Ciginste alled capacity New York LSEs mutney and rating Loncagp Iacisland.ty th at must be locastet purd wcithihase.  Un certsing ain ttrahensmission-constrained  IRM, the NYISO also 
The IRM han IRM increase fas fluctuor the 2012-201ated based on the re3 Capasults bilitof the Iy Year fRM rom 15.5 perstudy process.  In 2011, the NYSRC study determined 
required IRM levels fload forecast, changersom ye in plant availability, and other factors.  It shcent ouldtar to year such as these do not increase or decre be recoo 16.0 percegnized that vnt based aon riatioan updated 
reliability.  The amount of IRM required for a given year is de ase New York electric systns of em thaoccurrence in 10 yeat at any given timer, thes.  probability of an involuntary discosinnectigned to meeton of firm the resource a load should ndoequacy crit exceed one teria 
DefesystemDefensive Strns disive Strturabateances. Sintegigies Wes Workorkice ng Grthen,ing  the DSGrooup u(pDS  -  FWG) ollowing tto explohe August 2003 BlWG has considrered varie mechanisous ms to aprckoteoutct , tthehe NYSRC forme NYCA during d majo the r adThe workingditional ph group is comprised oasor measurements coulf representd provide tatives ofhe pro the NYCA ttection needeted durinchnologies, g a manajor syd concluded that 
NPCC, and members of the NYSRC Executive Committee. ransmission owners, NYISO,stem  DPdistSurbance.  Staff, 
The Down investiSWG hgaast clionsosely m of “coheonitoredrent ge varineraous tiosntu grdies coupsondu” andcted othe by Nr mePanCCthe Eastern In s  and the NYISO, while condterconnection and/or within the NYCA bulk power systebm miy whighch it prnteotntional separauctingtion fro itsm  New Yorhosted several tk system froechnolmog internal or external disturbances.  As part of this effort, ect major y presentations by equipment and software vendors tothe DSWG has planportinoed anns of dthe  
appliapplicacatibilitons y ofof sy thestese tmechnolog protectioies.  The Dn devices SWG and phaalsos invited inpor measuremenut from t unsiyts stand ems to s etuvady, review, anluate the poted evaluntial ate 
                                        Brookhaven Nationa                       l Laboratories, P   acific Northwest National Laboratories, anad Elnalysecis experttric Power Reseas (includingrch  
17capmetahcity ods,p alannd resning, includinource adequag the development of coprobabilistic techniques were implemented during tcy criteria. Studies fompr estauter mblisodelshing s, reliatatewide capbility evaaciluaty requirements using tion techniques and he late 1960s by the New York Power Pool. 

 For many years, the New York power industry has pioneered the application of probability methods for 
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Institudisturbte) on developing concepts for controlling the spermit adnces. irect moniThe DtoSriWG ng coofn thecluded that the applicatioepn ofara atddiion tioonf the al pphasower syor measustemrement te during majchnor ology could instability, and thereby might b e used to ibehavior omf plementcoheren t thgee contneratirolonled se grouparps and ationdete concct eimminent syspt. tem 
The DSWG wtechnology wiotrh U.S. Dked with the epartmNeYISO nt of Enerto devegy Smart Grid funding.  lop a feasibility study Iftors  thobjective is te applicatio on develop anof phasor measurement 
external or internal disturbancefeasibility of a protection system t makes sehat would addreparation inevitss where, hoable.  w, and when to separate the systd asseme when ass the n 
The stvariety of system events, oriudy began the first quartedependability. It will be closeglyin coorar of 2011 ating both onutsid contde aninued intd withion t 20o 12.  It will include carethe NYCA, to demonstraful site securimulation of a 
Blackout follow-up effort.  While the Nedinawte York sd with tudya rel is focuated NsedPCC st on uthe interests dy, referred toof the  as TaskNYCA  5 of thte 2003 y as well as 
NPCC regsecurity ision.  Should fsue in detaile, theasibilit NPCCy be demon Task 5 ststrudy iatesd, the D focused onSWG will initial  worfeasibility findings relatedandk with  to t heprobes  e rtehe the NYISO in pursuit of dntietailed  design and implementation stuhardware/firmware/software depldies.  Thesoymenet, i will include the arenterfaces with thea Ns relYISaO contted tor comol center, amunicatind cyber securitons infrastructure, issues.   y 
 Any applicainternal disttuirbaon ofnces lik phasor meae thoses in Augurement or otust 2003 should be vieweher new technologd as ies to pra lonog-termtect the  undertNYCA from external or 
Nehas been a mw York T  -  Trajor long-anhe New Yorsmissiterm onk  OwnState Tr(20-yeer Sar outltansate Tranmiossion Aok) resmisvissessiewon s omf theAsent anse trssmand Rsenmeliabilityt isansion syd Re

a
 Stuliab TARS) 

Initiative dy (ility Stud

king.
 the STAy (S

   
RS initiative) 

optiTransmimzeission in New Yori.e.,

tran  r TOs.  P stem k by the 
smis sitheon seysteliability of roactivthee ly iNeniw Yortiatekd  btry theansmi New York TOs, in early 2009, the goal of the study was to 

regulatory requirements.  The Stm capability in theudy ex conamined the ltext of sresiplacion synsteg m anong-term reliaging id explnfrasore opporttructure.  Iunit waties to expas not the rensuld t of 
tranincludingsmissi smarton expansi grid aon pplications and delivery of renewable poweabir, clity anonsidd ecer donoifferemnt cic upapgacirade ty aalternatives, nd existstrateinggie tsra for nsmission faupgradingcand retireme t plans.  A major focus , reilities furband assessn  their expected useful lifof the.  The Ste review waudy has to as pnraoplyze tosedhe ag vare ofious t he 
ipower nfrastrucgrid.ture , support the integrishing anation ofd r/or building nenewables, and iew tranmprove thsmissie econoon in New Ymic eforfikciency o to replace f the aging New York 
the sThe scope of work f tor STARfa tudy responds o recentS wcilities to maintain a secure, FERas C previeolicy wed anadvodca suting pporebuilding rted by the NexistinYISO, the DPg and conS, and NYstructingS new trDEC.  Moreover, 
renewa ion.  reliable bulk power system, to lower congestion costs, and to suppant smission bles resource integrat or
STARoptions wiS looketh ed beyond replnhancementas cdesignement in-kined to intd teog iradentify te renewanad anble resoualyze orceppsortunities to overlay the basic rebuild wind anopportunid pties ossibly Canadian hydrfor economic transmisoelectsion uric power resources, into pgrades to relieve congethe gstiorid. The a cost effesctsessment aively, partliso iculadentrly upstatified e n.  STARtransfS is being cer capabilitony needs to meetducted in three pha sscena Loss es. Phasrios. Phase II, completed in April 2012, identof load Exe I completpecified ttatio ed in January 2010, identhn (e moLOLstE) suit fora vable and rious cosgent eeraiftied potion expaentnsiiaol addin tional 
alteinclude arnativddies tional to replasensitivitce aging infrastructure and a ffective transmission 
supporting this effort by proyv aiding dnalyses atabanad assesses anschieve theidentif nedu cessard mentscon cting thied te econhrougy transfer capabhout Phases I ility.  Phand II.  Thase III will omic analysis.   e NYISO is 
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witsttheThese result New Yorks provide k State Eneergy inputy Plan. s intoThe st boudy process has been compth the NYISO's comprehensiveletely ope system pln and anntransping prareocess, as well as nt with regular akeholder meetings throu heh FERC Order 890. gh t  NYISO's Transmission Planning Advisory Subcommittee and consistent 
Finally, the reEIPC is transmissiconon planning assessment sults of the STARS assessment have been provided to an even broader interregional 
Interconnectiduoctingn of the United St reliability andat ecknonomown asic plannin the Easgte anrn Intercalysis of tonnhe electionectr Planninic systems tg Collaborative (EIPC).  
authorities are working together cloes sely to anand Canaalyze da eastgrid of the reliab Roilitcky My anountains.  Trd security, while fansmissionhrough outplanning  the Eastern 
Regio

moderniz
nal and

ation to allow wholesale markets to work more efficiently and accommodate renewables. acilitating grid 
reforme  -  On February 16, 2007, the FERC issued Order No. 890, which coapprordinad the FERCoved tedRT pl Interranning pr’s egional Planning 

prooce formass at open acce both a ress trangional ansmission tariffd a local level.  FE to provide for an open, transparent, and 
regional planOns in the ing procesNorts wheast, ith stMidwesakeholder input t, Southwesfrotm, as well a every inds Custalifornia,RC state prdovid that “each oes for a cf oorthe Cdinatedommis ansion-d 
existthese existence, such proceing efforts…sses.”  FERC f may nourther recognized that in ry segment” and that it “fully supports 
acknowledged that RTOs and ISOs t needhad tr toansmis be drastision callyplanning  chan regions where sigged to comply witnificah Order No. 890.   Fnt processes were aERC lready in 

hat 
i.e.,

processes in their planning process (a process t incorpo croorated dithe planninnation, openg pness, trrinciples thansparate ncy, inforeach transmamistion exsion prchanovider tariffs. had The NYI to addresSO developes in its d 
resolution, regional participation, economic planning studies, and cost allocationg for nee, compaw projrability, disputects).   e 
MostComprehensive System Planning P significantly, to comply with trhe Order No. 890 tocess.  The CSPP wraansmissis built on ont planning principlhe core processes oes, the NYIf the CRPSO  modifiedcreated  ttexpan o: he d the existing economic planninNcosYISt alloO’s caplationningn and p recroceovery forsses.   regulagte prd reocesliabs, ailidtdy pr a loojcal ectstran.  Ultimsmission plately, the Canning compoommission nent, anaccepted d  introduce all of the 
planning be litigate FERC adnd.  I t likely will hacosOrder Nt allocao. 1000.tion. FER  In July 2011, FC has reaffirmed ERC issued Order No. 1000, a major ruling on transmission 
interregional basis, cost allove majorcation for impac new trts aonsmisn tranthe O der onssmisrion projesion sy reheac stem plring; howeverts, and consianning on a re, aspegionalcts  anof tdh e Order may 
intpublic policies in tended to build on Order No. he transmission pl dera890’s plaanning prnning requirementocesses.  The Cos.  Ormmissider No. 1000 is aon stated ttiohimed atant Order No. 1000 is  of state and federal 
“primary objectives.”  Specifically, to:  achieving two 

(1) [e]nsure thaevaluate, on a non-discrimint transmission planning processes at the regional level consider and 
and trans(2) ensurmission plan that can meetator y be that the costs of trantransmission needs more efficieasis, possible transmission altently and cost-effernatives and proctiducevely;  a 
needs are allocated fairly to those who resmisscion solueive benefits from tions chosen them.to me et regional transmission 

Order No. 1000 requires paplanning processes.  These rrticipation by public utility transmission providers in regional transmission tahltaternat may resolve the tra egional ives identified by indivnsmissiidoual pubn plproanning regicesses must “evtio aluate transmission lic utili en’s nees in thedis more r local trefansficimently analternatives d cost-effeat the rectively thgan ional level 
cothe consideraordination ation of needs driven by Publi ission planning processes,” includincross regional planning processes and the establic Policy Requirementsshm.  FERC ent oaf clsoo dstirec alloctsa ttihe on metimprohovementds for  of g 
allocfacilities identation for nified threw tranosughmis sreion gional trfacilities be baansmission plans.  Addit“not be involuntarily allocated to ent sed on the "benefionaicially, Order No. 1000 ries pay" principle amand directs tndates thaht costat cost s transmission plans must consider trainties thasmission ft do acilitnot reies proposceive benefed by aits.”  Regll entioitnaies. l a Order No. 1000 and inter-regional lso 
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requires ttransmissihaton planning process.”  “generation, demand resources, and transmission be treated comparably in the regional 
Order No. 1000 areforms “are not incktnended to undowledges thaermine progt some regions aress beinglready ha made in tve suchho pse regions.rocesses in pl” ace and the directed 1000 provides tFinal Rule, public utility transhat “to the extmission providers need notent existing transmission planning processes satisfy   Cotnsheequently, Order No.  requirements of this insteato tarid, shff sheoeuld dets alrescribe in tady on filhe eiwir com o ow  revith theplian C ce filing h the relse their open evant requirementaccessmmission.” s a trare satnsmission tariffs and, isfied by reference 
In g

•

enera
 

l terms, Order 1000: Applies to “nelocal w transmisis generally bor regional trelieved that thansmissisioon pln facilities” which are those subject to evaluation or reevaluation within 
qualify as regional transmissione planning pranning procesocesses of exises after stting Rhe effTOs/ISOs, including the NYISO, will ective date of the compliance filings.  [It 

• 
modification.]   planning processes for the purpose of the Order with limited 

• 

Requires tranalternatives and prsmissionodu plance a rnegional ing at the retransgmionalission  level toplan  consider and evaluate possible transmission Requires the cfairly to beneficiaost ories f transmission solutions chosen to meet regional transmission to be allocated 
Compliance filing
 

respect to int
Eastern

er-regs on mostional issues requi, which arements under the Orre due in April 2der are due013.   in October 2012, except for filings with 
has formed the EIPC  Interto connepioneer a grction Planning Coass-roots efforllaborativet to perform.  A group con  of electriCurrently, EIPC is engaged in an inter nection transmission sinterconnectitu ocn-wide tr system Planansmissining Authon anoalysis.  rities 
Planning AuEnergy scheduled tthorities in the Easto conclude atern Inter the end ofconnecti 2012.  The Project ron to model thee impapredys effents orta fi funct on trsdt-ed of-bits-y thkie U.S. Depand effort to irtment of 
policy options determined to be of he transmission grid of vnariousvolve  
them stakehaolders. s neces The basisary to sucppo app  interest by state, provincial, and federal policy makers and other 
Interconnection.  This approart introach ferregior tonhe Project builds existal analysis of the combing ined regmodels oionaf the bull plank power system and refines 
consideration both opportunities anch will ensure td impacthats from  the exigrids tenhanceming regionaenl plats in rens have fully taken into s for the entire Eastern 
regional trinterconnectiansmission on.  Furthermore, tplanning processes developed by the Project builds upon, ratherhe Pla thnnan sing ubAuthoristitutgieson for,s th therough curreoutnt lo thec al and sttranakehsmiolder ssion geroupsxpansi within ton pl he entire Eastern Interconnection.  Those proce ies ant sses, atans, are developed in accordance with he requirementsn ofd the resultd associateding regional  
the Eastern Inprovincial jurisdicterconnetionsction and m, theeet pot NERC Reential intliab  federal, state, and 
opportunities and significant challenges. egilitraty Crition oferia la.  Argelt amhough some coordinatounts of renewable reion hsourceas losng existed in  offers greater 
The Project uses ac n open and transparent multi-constitubeing stuEastern Interdied fromonnecti ano econn.  Thomis diic sverse standpotak ency stakeholder process representing the entire int.  Thieholder bos c dy wide transmission analyses will oordinatehas idde inntterregified eigional ht aspecifpproaic resource fch to intercuonntures tection-hat are 
which aFurther, the rre found in remote areas enable evnot currently aaluatioccesn ofs aed wid by robuse range of renewable resourt, high voltage transmice ssionopt infrions,a strusome octure.  f 
beyond the existing reesource expangional planningsion scenario horis zwill considerons.  development for 20 years into the future, well 
Phain the following year. se I was completed in Novem EIPC providedber 2011 with stakeholder selection of three scenarios for detailed analysis EIPC will perform reliability and produ anct interim Phion cost analyase Ises o reporf atltern to thaetive trans DOE in December 2011.  Imission options tn Phase II, o support the expansion scenarios selected during Phase I.  High-level cost estimates also will be developed for both the 
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greport in Q4, 2012.eneration and trans mission expansion facilities for each scenario.  These efforts will result in a final Phase II 
 under aplan covering fNortheast Coorma tl ordinated System   ISO prohe needs of the rtocol studying egion that each Inumerous issues relaPlan. SO/RT-NE, the O serves.NYIS  In O, andadditi the on, thePJM eachse ISOs/ produRTOsce its w own reork jointly gional 
developments(IESO) of On , and performance. Hydro-Québec TransÉtnergie, the Ied to interregindependentonal electric system proble Electric System Operams, tor 
idata and infortario, anmation.d  The i the Nntent ew Brunswickof this co Sysllabortem Operation uator (NBSO) participate on a limited basis to share nterregional basis in a proactive and well coordinated manner.nder the join t planning protocol is to plan on a wider 
The current accommoda

• 

tperot the FocoERC Ordel establishes prr No. 1000 requirementocedures that accoms: plish the following tasks and will be revised to 
• 

Exchfor boangeth individua data and il annford jointmation to ensure the proper coordination of databases and planning models 
To implement the pr

• 
Coor  planning activit

• 
Analyze firmdinate interconnection reques transmission service requestts likely ts likoies conduct have cross-bordered by all parties ely to ha  impacts Develop the Northeast Coordinated System Plan (NCSPv)e cross on a perio-bordider impac basis, tycts, picaally every two ynd ears 

representa on of all oStakeholder Ati dvisorythetocol,  IS the Jondint ISO/RTO Pl ComOs amittee (I RPSACTOs, a) wand an oanning Commipen stakeholdttees created to discusser  (JIPC) was formed that includes 
 Eastern Interconnection Reliability Assessment Group.

 w grorkoup  cocalled nducttheed  by Inter-Area the JIPC. Planning 
Interconnection Reliability Assessment Gro   The purpose of the Eastern 
transystem in the Eastern Intersmission system conditcions. onnection through up (periodiERAG) isc stu to dfuies rthofer  seauagsonament the reliability ol and longer-term ff the bulk power orecasted 
As paSERC rEt ofast-R the jointFC-NPCC ERAG a (SeRNgreement) Steering sig Commined by the six reliability regions in the Eastern Interconnection, the 
Worconducking Gts aprouprp anaisalsd  othe Rf theF SCe-NPCC RN interreWorkgional system performttee, under the directance. Oion ofn a re the ERAG Magular basis, the SERCnagement  East-RFC Committee, 
perfor d evaluate system performapabinsystem stms the irengtnterregionh an al transfer ca ilig Grty stuoup, undies. Tder the guihe studies, which adance of the Sere used aRN Sts a meaneering Commits to measure tee, 
conperforditionmed.s o f the near-term summer and winter peance, ak lre completoad conditied onses. Lmi-ong-annually wterm studies ith antiacire perpated oiodicpearlly ating 
Pro gram, the NPCC OTasvk erall ForcTranse on In accordance with the NPCC Reliability Assessment Assessment.  The overaby each of the NPCC Areas bll study builds u Sysmissiontem St Asseudies is mssmentand.  ated to reviewy examining the systepon and supplem fromments  a brothe ssessment adeTr the need for an Overall Transmission 
The last Overall Transmission A r ran was conducted in 2009 by tegional and inter-rsmission Reviews conegionaducl perspectted annuive. ally he SS-37 Working Group under thevery tdirectionree yea 

• 

h  of the Task Force on System S e rs.  The objectives of the 2009 atudies.  The Overall Trassessment were ntosmission Assessment i:  s typically performed 
• 

Asdesigsesns, ext the dreyname, amicnd beyond cri and steady-stteriaate  contperfoingrmaencies  nce of the NPCC system in a future year for various 
• reliagenebratiilitony under sig  

Evaluate the iDetsimulate c permine if the empact offe t of ef prxtreo the dynamic perf moesed  large future system developments in the adjacent RFC region and 
nificantly increaoconrmtiangence of tnciehse syst originatiem exhibitng in the RFC region sed penetrations of varias tble generrends thaattion could  such advas ersely impacwind poweret d 
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Table 3.  List of Reliability Studies 

Name 

Area Transmission 
Responsible 
Entity NYISO

Purpose

To demonstrate the system is in 
Frequency 

Comprehensive: 
Planning Horizon

Five years
Required by

In compliance with Review 

Reliab

 

NYISO

compliance with NERC standards 
Long- li bili

Once/five years Interim/Intermediate: Annually to address system changes   Every other year (Even 10 years

NPCC/NERC requirements 
FERC-approvedAssessment ility Needs 

Congestion Assessment 
 

NYISO
range re a ty assessment of both resource adequacy and transmission security Assesses historic and future 

 years) 
Every other year (Odd 10 years

NYISO Tariff 
FERC-approvedand Resource Integration Study 

Locational Minimum 

 

NYISO 

 congestion and provides cost/benefit to relieve congestions (not a reliability study) To determine local ICAP 

 years) 
Annually Next capabilit

NYISO Tariff 
InstRequirementalled Capascity  Study 
Seasonal Operating NYISO 

requirements for applicable NYCA zones such as NYC and Long Island 
To determine if th Every six months 

y year May-April 
May-October

PerforNYISO in med by compliance with NYSRC Rules A-R2 and A-M2 NPCC/NYSRC Studies 
Interconnection NYISO

 e system can operate reliably for the upcoming season and to evaluate inter- and intra-area interface transfer capability Assess potential reliability As needed 
November-April 
Pdaroject in-service te NYISO TariffStudies (Small and Large)  impacts from a new project and to identify remedial options  
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Name 

Wind Study
Responsible 
Entity NYISO

Purpose

T t d h d 
Frequency Planning Horizon

10
Required by

Market Pa ti i 
Annual Fault Current 

 
NYISO

o s u y t e impacts of wingenerators on operations, system  planning, and energy production To assess fault
Two special studiesconducted  
Annually

years
Current yea

r c pants
NPCCAssessment  

Reliab

 

NPCC  

 current levels, identify critical substations with potential overdutied circuit breakers, and recommend remedial actions Determine the reliab d  ths 

r

NPCCility Assessments (seasonal) 
Review of NPCC

ility anadequacy of NPCC for the season Estimate
Every six mon
Annually

Upcoming season
and NPCCInterconnection Assistance Reliability Benefits Installed Reserve 

  amount of emergency assistance each Balancing Authority could obtain from its neighbor Annually
Current year fifth year 

ilit NYSRCMargin 
State Transmission and

NYSRC/ NYISO
Transmission

Provides parameters for establishing the installed reserve margin 
Eval d

Next capab y year May-April   Reliability Study 
Losses

 Owners 
SO

uate need to build, upgra e,refurbish or retire transmission facilities To assess the benefits of 
Special study conducted 20 years

2006
Not Applicable
PSC Proceeding/NYISO System Efficiency Study 

DPS/NYI  reducing electric system losses Special study conducted 
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Transmission System Operations The operaconjunction wtion of tith eache New Yorkh TO's Contr State Pol Cenotweer, and requires instanr System is coordinatedtan by the NYISO Coneous excha e of trol Center in The oper ng  scheduling information.  DAgispatreementchiatingng  policy atioon Mf NYI, and t Operhe NYSRC AganSuO anal.  Under td operahe ttional rerms oole off th e Nthe TOs YISO Agare dereementscribed in , the NYISO/Trathe NYISO Transmission and 
State Power System to maintain sreemenystem ret, thelia NYISO hbility in aas the authccordanceority wit th o direcgood utit the operation onsmission Owner f the New York 
OperatiReliabilitonal Conty Rules. NYISO irol withs re the spresonpsible for onsible TOsthe co.  Tordinhe TOsation of the operation of lithoty spe rafacilities undectice and apprli its cable 
opeTranrasmission Systting facilitiese undem in tr dihe New Yrection 

i.e.,
orank Cd coonntrol Atrol orfea.  T the NY aISO tre reso aponsible for physically maintaining and 

Transmission System Facilities (  the distribution syshe TOs 
 
tem), parovire ssure secure operaalso responsible fortio onper of tahe Nting LocYISO Secured 

and secure operation of the NYS Transmission System. ded it does not compromise the reliable al Area 
Trans

• 

mission System Operations addresses three general timeframes: 
• 
• 

OperatiDay-aheadons planning, wh of actual system oich lookperats aihead over tons; and  he next six-month electric system capability period  ReaComplil-time operaance with all reliability tions. Each timeframe is focused on maintaining system reliability and securifrequency, stability, and thermarules is monitl limits within acceptable leveored to maintain sysls tem conditions for voltage, ty. 
Transthe Stamnissiondards implement System Opered by NERators are obligC, which apply ated to followto  three sets of reliability requirements.  The first are 
implementwhich apply to the ned by NYSRC, which aortheastern Unitere New Yd Stoates rk speciand Cfic ruan allad of North America.  Second are criteria of NPCC, 
NERC Standards and NPCC Criteria. These standards include requiles thaa.  Thirt ad, operators must follore more specific or more w rules developed and stringent than the 
properly studies, develop datrain y-ahead plans, continuously monitor real-time orements to perform operperations, and have qualiations planninfied and g 
Operatassereferred to as the Operating Studssmeionntss i Pnl

ed sys
annin

tem operators monitoring and operating the system on a 24-hour schedule. 
 preparg  - ati on Opefor ratitheon nes Plxat nonpienrg eativnaluag seastes theon cap neabxt operating season and performs reliability 

interfac ies and focus on determining and monitility period. These oring transfstuer limitdies are s on key commonly 
These stupresenteed s ttoo bedies  Nare cYISO tter undeoorSysdinatermstand anticipat eOperations atedd with the Nnd Sy consditiontem Ops eforatr the next capability period. The results are 
systems. ew York TOs, other Nors iYISn pO resptarakatieholderon for st, ahen d neighborinnext capabilig electrity period.  c 
AnaDay-Alysis theahad Ot provides a leastperating Plan  -   cosThet ec NYIonomicSO use cosm amit Secmurentity Con of genestrairanetiod Unin that t is aCommi sectmeure Dant18y-Ahe in the Dad aOperaty-Aheaing d Plan. This local reliability rules establisstudy performs a securityahead operating plan that is prohedvide by t che onsNtYSrainedRC.  Fo econr the omDic disay-Aheapatch observingd Analysis, th reliability rules, includingd to the system operators and TOs in New Yis assessment produces a 
next day oper ork in preparation for the  day-
Rassessmenreal time by performineal-Time Op

a
erat

tions.
ion

 
sg real-tim  -  NYISO Se asseystem ssments wiOperatioth ns aeva Real-Time luates system t / Dand ts are performed while monitoring syste Commi conditmentions ispatsecuresch.  A se the systemries of  in 

unplanned events, and observing reliability rules anm conditd maintaions asining sy they stem reliabilchange throity at all times.ugh the day , including 
                                        18 Terms that are capi                       talized a    http://www.nyiso.com/public/markere definets_operatid in the NYISO'ons/services/customes tariffs, which are por_suppstedort at /gltosshe Nary/inYISO website at dex.jsp. 
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The syssystem frequetem operatncy, anorsd  moni“areat orcon systrol errortem conditions”, which repre such as sents thermthal,e am vooltaunt oge, anf acd stutal nability given moment in variation from scheduled int et intelimitrchs, in aangeddit at any ion to 
implemented may deviate frthaom t tahe norre scalemad tl sto hatesow far due to unplanned everchange power fents. Opelowras. Ators syss issue tem correcondctitionive actis chanons ge, to conbe ditions 
Sy

situa
ste

t
m

ion. The
 Operating

se corre
 Stat

ctive ac
  

tions are as the system has deviated 
es  -

signed to different Operafrotimng nor Stamal tes.  state and the urgency of the 
Major Emergency and RestorThe NYISO operaation.  The objective of thetes to five diff NYISOere isnt Ope to operaratinte tg Shtae New York Sttes: Normal, Warning, Alert, 
states, whiSystem within the Normal State.  System Operators are alerted when the system enters into eaatec Power h of these 
angleactions re i cludch allows te rea-ps, d he Operaguln ator t isapatching, retor tturnio take a predefined set of actions to return the system to normal. These 
Resources, (SCRs) purcchasing emetivating Emergenrgen  eq Duiepmemandnt t Reo spservicecyngcy power, and others, up onse Pr, adjusting reactive dtoog aramnd includins (EDRPgs) lo anedvices, adjus/or Special ting phase-
Major Emergency State. ad shedding wCase hen in a 
Thehaving av Systeamilable  an es Operating Scatalating set otes provid  to n f eaca mtions eans for ormal state.  to addreopesrs non-nators to orcmal ommunicasystemt ce tondihe stations tus ofto re thte systurn the sysem while tem 
In coand coopermplianationce moni with the NYItoring SproO, tche edures NYSRCfor is curren the NYISO’stly a Sddresystemsin Resg thetor reatilionab Planility rules, te and TOss'ti reng   Ones requifor re-energizing the New Ycritic ork State bulk power system following a system-wide blackout. tor element ation plremeants, ns 
systfollowing a major or toem, butal to the  especiasucceslly in ts of thishe plan is New York to m City aaintain reaa.  By definitdequate “bilacon, black startk ”s tart generatogenerating carpacis have the capability, ty throughout the 
systemwithout pr ano oumpttly cside electaltric  syssteupplmy.  Failure to blackout, to independently stould have significant adverse con provide susequences, pafficient bart-ulacpk an stard energizt resourcee a ps toorti reosn toreof t the syshe eletem ctric 
Operanormthe Neal anw Ytionodsrk e Cmergency ope oTmmOs, anund wiicatth ions  -  

rticularly in New York City.  
neighCboringommu power systnication protocols have been developed between the NYISO, each of 

emergencies.  rations to coordinate actieoms. These prons to take in antoticipacols include tion of acnommunicad during sytionstesm  during 
The NYISO wprocedures. Tohe NYISO rks closely with thealso work TOs in day-to-day operations with well established processes and provide assistance to maintain or s return the systemclosely with the neighboring p back to normoweal corn sysditions.tems   to respond to requests or 
The NYISO consist of direhas redunct hardwire pdant vohice communication paths to the TOs and Neighboring Control Areas. Those paths 
ThiThe norms provial pdes aththe o TOsf voice c with oommunione circui dial upperaticationts, on  from the  phoneal awareness NYISsof theO t, hoo tt line phone, satellite pho requehe gest by tnerhae NYISO or gtors is throueneragh thnes, ane appropriad cell phones. 
footprints to support local reliability requirements.  tors within tte TOs. heir 
The NYISO does not have dithe system operators receive trect pelemethysical control over each component of the transmission system.  Instead, and genegeratneorra htoras stri reppegardid onff lig anceti, theons needed to operater information on syste the system coem.  For enditions and provixample, following an inde direction dicato the tion thTOsat a  
generator tripdata with the TO i.  n whose service t NYISOerrito ry twill confirm ihe generatnformor intaertion reconneccteivs, aned thrd the TO ough the will confirm NYISO telethe metered 
OperaOperatorOperatitioons Tra Trainininging  -   Group develoNERC recogps, implementnizes the NYISO s, aasnd administ a continuinersg e speciaducatiloized tn provirainingder.  The NYISO Grid ns staff based on all NERC, NPCC, NYSRC, and NYISO requirements.   for NYISO and TO 
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Undeinterconner NERcC oversight, the NYISO System Operator Training Program is structured to assure reliable through the itendit syial anstemd  opeongoriating ontrai by experning of ienced ansystem oped hiragtohly qualirs.  fied personnel at all times, including 
 The sweeks. During ttandard NYISO Ohe training weekperator shi, Certft scheified Operadule protocol has a training week built into the schedule every six simulation sessions and seminar programs with lotors pacal, rertgional, icipate in cland naassrtionaloom lec organitures, trzationas. ining e xercises, 
The NYISO TrEMS model anaining Simulsimulator to allow the od displays useator envd on the ironment, used in initial and ongoing operator training, includes the same 
operation. Challenging apernd reaatorslis the tic scenarios afull operuse ofating t flooloor. s anThd indie marcatket ions they would have ainformation system is integrated into the 
sessions to prepare them for real time normal arne presed emergnteency oped to thera optioeratins. ons crew durivanig latheble duringse simulat normaor l 
During sprinrestore the NYISO Bulkg training, NYISO Op Power Syserattemo Brsa trackbin onewit fohllowing a bl the New York TOs using a simulator environment to to bsysteme re resalistitorc aand tion.have  proven effective in communications, coaordinckout cationdion, antion. d syThese sessionstem response s are during designed 
Assessing Transmission Reliability  As indicattransmissied ion n topehe previous secrational reliabitlition, electric system reliability generasuch as electric short circuits or unany/securitticipatedy – t loshe as ofb syilitsy of temthe elements; an electrilly encompac system to wisses tthswtano conceptd distursb: 1) ances of taking inthe systeto acm counto supply t schedulthe aged angregatd reasonae electrble expectical demaendd a unschedulnd energ s  ed outay requirementd 2)resource adequacy - the ability ges of syst of custem elementomers as.  t all times, 
As refprobalectbilisted bic bay tsis. Sihe vagrious metresources) can lead to a bronificant resource adequaric processes described in this section, resource adequacy is determined on a 
monitored and anticipated, aad nd ranappropriate preventive actions cge of service disrupcy probltions.  Bems, (iy t.e. shorheir natageture, ts in hgese ienerssues gating caenerapacity lly caor ont be her 
“contransmitingenssion cies” moperaay ting reliability/security is assessed on a determian beem n  taken in si advaoc to t smissi t a istic ba s. A v anrrvi ice. Conversecur ran on sys facilities that c n lead to se ce disrupety ofti dions. Dsturibly, ances osuch as storms sturbancer s 
generally nobe anticipatetd; hence,, equipm preventive acent failure, or ottion, heor emergther than encies oftscrupulousen o accdhereur witnh ce tlito stle otandr no wa possible.   ards rningand cri atneria, are d can rarely 
Theacro mess anansd be antd meween large trics for contrasseolssing the reliability of the bulk transmission system, which conveys power appliccustomerable ts. Tho teh distributie distribution onsyst sysemtem in w-areas for wholeshich LSE (ale d locaelivery, l utilitare necessarily different from those 
percentages of individual customer ou can retages thradily quanoughe.g., metifyt reliabirics suchlity iies) distn te ribut as SAIFI and CAIDrms of free power tque o individual retail 
Distribution).  I (discussed uncy, durationnder , and 
The moand to mpubst vi ible measure oai lic osfficials, is whethf per ontain stable system operattwehe systr system operatem reliabilitor has hay, and d toargu cuably rtail mosservice or t meaningful to electric custion.  Other than the events of 9/11/01 and the 2003 Noprovide load reliefrtheast bla cmeomers 
caused by a sudden severe power s koutasures , to provide load relief measures at the bulk power systurge originating ouem level tside thef oNr relew Yoiabrilitk Cy purposes since 199ontrol Area, the NYCA6.   has not had 
The NYISO engGroup concluded agetd The Anahat the bullk eleysis Gctric roup to exasystem in mine tNew Yhe ofirstrk St 10 yeate haarsd  oof pethe rateNd bYISO’soth “re operliabation.ly an  Td he Analysis during that period.  Those conclusions were based on metrics, which showed that there had been “effifewer ciently,” 
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resystseem marve actinvaagementtions th aan wend improved, re needed undand moer the NYre centraPP, blizedetter  load traannsd mwiissnd generion outaationge sch foreedculingastin co-optg.” imized 
While tsystems is mehere arae asured, NERC, in  number of estaa July 2011 reportblished, detailed, on, Riskgoi Assessmeng procesntses  of Reliaby which the rbility Perfeliaormabilincety of   strtated thansmisat sion “(C)urrentperformanly, there ace of the (bulkre no mea electric)sures, d systemataset”.  s, or reports that explicitly and completely state the historical 
As independetrestructuring has been greatly ihe electric loantd a regnd rougional ghlriy 70 d operators  and market ncreased transpapercent of the generatadrencyors in tministrahe Unitors, ISO/RTOs serve more than 60 percent of  in the operation ated Stnatd performaes. One of tnce of the benefhe bulkits of t systhis 
pawith far mrticipantore s.   data routinely being made available, examined, and acted upon by regulators and market em, 
At advtheance sames an dti meothe, ther fascetor funs, dhaveamen ctal ontrichbanugeteds in the structurequantifying the reliability of the bulk electric sys to thetem.  neReed for ne ofw  the iandndustry, al evolved meanong with tes of mechnolasurinoggical and  
long-standing processes for measuring reliabilityst and the develstructurinopmeng hats resulted of more sop in thisthe ongicatoed reliaing evolution bility of 
Loss of Load 

metrics required for incre
Expectation (

asi
L

n
OLE) 

gly regionalized 21  century grids and markets.   
power system resource adequacy.  New York wa -  Historically, s tLOLEhe pioneer in t is one of the he developmentmost widely u of tsed mehis probtricsa bilistfor mieac suring technique.  It syststandem’s resources tard usedcurrently is  in the reliabilityapplie rules od in Newf th York as well as other control areas in the United States and is the o meet its load, the NERC e NPCCdefines  and NLOYSRC. ALE as:  probabilistic measure of the ability of the 

“The expecgenerating cteda  number oavailable capapciacity tfy.  Ior et iachsf d oba dtys in ained bythe year when the daily peak demand exceeds the available ay and adding calculating the pr these probabiobabilities litfory of all  daily peathe daysk o demand exceedingf the year.”  
This widely acceptmore tdisconnecthan 0.1 da any firm led stoaadndard ha due to resource defs been furthiciencies, on aer defined by tverahe NgeY notSRC more t as the prhanobabi once in 10 yeality of the need to y per year.   rs19 or , no 
A wiamounde rant of insge oto talled f inpucatsfactors such as weather pa goecitsay ind e reqnto the comconuired tomico meetplex computer modeling condition the 1-in-10 crits; v erion, including: l used to arrive at oadLOLE foreca forecst unceasts ortainf the ty due 
of trretirements, ansmission conneforced ouctiotagens s, maito otnteher nancesystems, and.   seasonalar deiables o-ratinfgs; ge naneratid thnge s retastus ouracnde av emergailabency capaility, such abilits y 
In conunits and ductoingther sour resource ces.  Inadeq toduacy ay’splanni restrungc, actured environcurate outage information must bpast, when vertically integrated utilities owned virtually ament, ll generatiothis is cno.  The onsiderptionably me colleore cctedo fmplexor all ge than in neratithe ng 
procemaintadures, sin a deupporsired LOLE is now tted by simultanhe reeoussponsibilit “regulatey of  of adding gend ba theck mastopr sketolutplaceion,s p” ifursuan the mt artok NetplaYISO ace ddmioes nniserationtration an to ot respond. d  LOLErequired t has ao ma numintaber of applicationsin the resource adequacy cri, the primary beingteria. In  its use tthat reoga crd, it plaalculate the amount of installed capacity capgeneacity ration repricess. It ourcecan be as or top cp o tsystem  alcullied t ys a significant role in establishing 

s. ate hthee e rceonomiliabilicty b assessmentenefits of  otranf propossmission ed traconnensmisctisoions n versto neighbus new oring 
                                        19 Also referred to as                        “one day in 10 years”    or “1-in-10”. 



48 

The LOLE anadetlysis incorara dethter tailed rehan ap resentailed assessmenporates NYS Transmissionation of the trant like thesmiss transmission system  System emergency transfer capability between zones 
transmission system to deliver capacity toion sys the loatd, em, it on whetherdoes provisecuride insights on tty analysis de sufficient capacityhe adequscribed below.  While not 
meet the criterion, or the benefits of interconnections with neighboring systems.   exist in theacy of the  localities to 
Syelectare identstermic syst Secified auem “(s)ecuriritys ha Analyving sigstis oy inifs ari Trcan planninatn asmdversgis and operating determision Operating Reliabnistilitiy c concept  –  As char. This meaacterized by NEns that possible eventRC, bulk 
so that the it can continue to serve load even ife reliability co these evensequences, and the system is planned and operated s 
systreferred to age, andn s N-1,N-1-1 or N-2.  stability l e dist“N”voltaem ca  withstand singimitsl or befurba is theore ance e number offectingvent service ts (e.g.,

f sy nts occur. Securit onsetem  comcoponenmponentt outage)s; ay requirementn N-1 requirements are sometimes  without violating th meaens trmal, hat the o consumers.”  Generally, mechanisms ugestabneiratility analyse sed to evaluate transmission operating reliability/security include load flow and 
contingencies required by ton scenaris anos da prero tgrypams. Inically c condun cforting the a trhe sta hose  preanssemnit ossiro sen plectlanninged fut or reliaure yearb, and tility sthudy, ae rang vae ofriet y of 
the NEscenariRC, o chNPosCC, anen.  In a d NplannYSRCing s standndaards, rds/critcriteria aneria adr rule simulaes, are teapd foplied tr each. o t he mCriticaodell coentd sysingetem nciesfor, a esach  defined by 
extinvestentig the exiations conductsting systed untem needs reinftudy, the orcementresults .  Potof thesentiea conil an optimal solution emergel solutingtionency ts to any violests will indiationcate where ans are chosen and furd to whther at s. This sapplictanable NYdard IapprSO proaocesch tsoes. sy  stem security analysis is used widely throughout the industry, including in 
Data Used to 

215 of the Federa
Assess R

l Power Act
eliabilit

 , on O
y 

Transmission Availabilityct Data Sober 23, 200ystem (TAD7, the NERC BoaS). Consistent with rd of TrusNtees ERCs appoblroved igations under Sectt the collection iofon he Transmission Availability Da  tran
•

smi
 

ssion outage data in a commonta Syst efom (TADS) datrmat for:  a beginning in calendar year 2008. TADS collects 
• 
• 

AC circuitTransformers wits ≥ 200 kh V (overhead and underground)   
The TADS effCommi

• 
AC/DC back-to-ba ≥ 200 kV low-side   DC circuits with ≥ ±200 kck convertV DC voltaers withge   ≥ 200 kV AC on both sides   

ttee.  Torthis tas bega30, 2009, the task force issued ikn in 2006 wit force designedh t he fTADormatS andi ton of tts first reports for he asshoec iateTADS Tad procesk Fssorces foe ur cndollectier then NERC Planning TADS data.  On June g 
develop t data collected in 2008.  NERC uses the information to reeach lateNd ERtor tranasnsmimission ssionm ouetritagecs tsha. NEt anRC alalyzse outo issues an annual pubage frequency, duration, causes, and many other factors 
same metC rerics fgion.  Eor its faacch ilittraiesn.smission  owner reporting TADS data lic report showing aggwill be provided a conregate mfidential etrics forcopy of  the 
While TADperformancSe  isaspe not ctintendes. In adddition to provi to cdoe dellectingterministic per simple transmissformanicoen e measures, it isquipment av useailabd to qudetailed in ility, TADS collects antify certain freproviportds esfi dleatora mathation t may baboue tu isndived tio idual oumprovtaege re eliveabntil s that, when analyzed at the regional and NERC level, 
outages. Additionad with NElly, outRC, eanges byabling b one TOetter ass are now being trociation oity.  Spef trancisfimic equipmentssion outage outas wigth les aoare linkd and ed tgenero distationurb ance 
relationship between multiple outages can be established. acked to outages of other TOs so that any 
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 on HomelanFERC Id Security SO/RTO Meand ttrihe Govcs Reperonmerts.  In 2008, bant Accountasbed on reility Officommendace, FERC undtions of the U.S. Senate Committee 
perforand upmandatec me results easures toto Con tragress ck thean ped rthe formpublic.  ance of ISO/RTO operations and mertarookket as ann effd toort repor to stat nthe dardize 
The Reportperf, formanciled wite h FmetERC fricso r tdevelohe first tped itme in 2010. The rhrough that proceseportss now es fotablish anrm the basid exs for amiane mn annual ISO/RTO Metrics tReliability, thhree broad areae metricss: Relia establibility, shed by FEMarkets, and OrRC require informganizational Eatioffen to bctivenee provided on: ss. With respect speetrics with respect to cifically to 

• 
• 
• 

CompliDispatcance wh behavioith anr d violations of national and regional reliability standards 
• 
• 

LonLoadg f-toreerm cast accuraoncyPlanned outage coordingenerati  an ation d transmission planning  
Bajurised on tsdiction, he it  ormatReporiction ton proviISO/RT co cludeded by t, amonhe 2010 aOs funhnfe  reliably. s n g other thind 2011 Reportngs, that the “Bas frlancingom all  Autof the IShoritOy/RTO areass unde operatr FEed by RC 
roles as: the New York ConThe NYISO submitted data for ttrol Ahe 2010 area Authnorid 2011 Metty, Balancirng Auics Reportthoris ty, Interchpursuant o its ERC-registered functional Authori ange A t N
Transmtissiony, Rel i uthority, Planning 
Reports included:Saervice Provibility Coordider. Bnator; Resour da ased on Fce Planner, TrERC-specifie  metrics,nsmissio kn Oey findingperator, Trs of ansNYISO’s pmission orPtionlann ofer the , and 

• 
• 
• 

NNo aYISO uditha-identd not ifusied or selfed load-relief-repo mrtedeasures  violatin the NYCions of NERA dC or Nue to PCCany  operstana
• 

Dispatch Operations met or exceeded Compliance Performance Standards dartingd reserve s viola standards 
NYISO is moving to reduce Transmis (CPS-1 antion d CPS-2) 

• 

initand to remove baiatives to reduce “unscherriers to more duled fefficientlosion ws” includingLoad Relief cur bettetailmentr coordinas ttionhroug ofh the  Broflowader Rs aregound ionaLl Markake Eretie  
decreaLoad Forese in Mcaste Accuan Absoluracy htas e Percenbeen at tage Era cons region gdihng  ror (istea ntly hial trastandardle loveal and ford increecasta ngsed, wi

•

i ric), over tth a commensurate 
 
period  met he 2006-10 
NWind ew Yoforecrk taso hating ave tccurhe firstacy grid has been oper eatnhanor to disced wipatthch wi a stand pte-oof-werthe full-art forecasting system enabling 

• In 2009-1requirement0 (tsh wite only yeah economirs fc yor whi dispatch  balancing reliability 
showed advanced no ch data are available) Plaprior t nned Outage Coordination metrics 

• In trtransmission outages,tifi ancad tithon oat lef atss  leasthant o onene mon perceth nt o outage commencement for 91 percent of 
Tranasmisnsmission planning, Nesion Plans, NYISO’s w YoComprkrehensive System Planning Pr uses a market-baseof planned approdach outages were ca, involving ncelled 
planning process, in which all ty ocess, and the CTO’s LocaARIS econl omic 
RTOssignif dicantly di pes of resources are eligible to meet a reliability need. This process is 
public investmento not haffeve creompnt froarm able applthose of other regions, and several of the reporting me in generation and ticarbailitnsmission since 2000, moy; however, NYISO does st of ipoint to signifit in the downstate recant privtrics usead by ote and ther 
where demand and the need for such investment has been greatest. gion 

These metperformanrcics, ae of Is tSO/he reliaRTOs bgiliteney frally, also ocused elementmay haves of ce a rmore cotain qualimprehetative nsive setlimitations of metoutcome or re  in tharics at thessessingy tend to the  be itnhfrastructures or quults-based mete TOs as to the staantite of tfy its physirics tchaal t do not generally measure the specific state of the transmission hose assets. performance. Nor do these metrics directly require input or data from 
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 report on a rNYISO Montange of reliabilityhly Operations and ma Performarket perfnceorma Metrics nce met   Each month the NYISO also submits a 
currently inclparticipants aund pde: osts it on its website.  In terms of reliability performance, the staReport.rics to the NYSRC and thndea NYCA rd metmricars kerept orted 

• 
• 
• 

AlertMajor E Statme Declaergency Strations 
• 

Interconnection Reliability Operate Declarations 
• 
• 

ReBalanservecing Are Activatia Conontr ating Limit Exceedance Times 
• 

Disturbance Recovery Times ol Performance 
• 
• 

LoWind Forecasting Performance ad Forecasting Performans ce 
 NERC 

Lake Erie Circulation 
2011 Long-Term

and ISO Schedules. 
authorities as the ERO for North Re America, pursuanliability Assesstmen to Cto.  mmissioWith its designation by FERC and CanadiaReliability Assessments with FERC.  While these Assessments a n regulation, NERC files annual Lonn g-Term 
mesummtricaris), thees pr keoviy fidendid bny gs, thesu emmaight reries, angional d recommenreliability organizationsre bas (baed on sed onda estta aanblished d self-assescriteria smeant nd Thus the intdushe undetry.  rlying metrics supporting the Assessmedned actit are stoanns drepresentard metrics NERC’s independent and criteria curren jtudgly used in ment.  
As pre

• 

sently structured, on both a continental and regional basis the Assessment examines: 
• 
• 

Resour
• 

LonPeak-  g Dce Adeem quacy
• 

-Term anFod reProjcasetc Untionscer tainty 
• 

Demand-Side Management Generation, T
o 

ransmission, and Operati nal Issues
o

Sta
 

nding and Emerging Reliability Issues, includingo  : 
o 

Risk Environmental Regulations Impacts Assessment, Ranking, and Evolution 
o 
o 

InteCriticagratil Infonra ostf Vructariaure Protble Geneecratition on from Planning and Operations Perspectives 
o 

SystemIncrease Mod Ndaeling Imprtural Gas Geneovemratient anon d Coordination 
In tstatedhe November 2011 L that: ong-Term Reliability Assessment, with respect to the New York Control Area, NERC 

• 

• 

In tpoteerms ofntially impa Operactt ionarelial issues: bility during t“There are no existing or potenhe 2011-21 timeframe wittihin thal syste NYCA.” emic outages that could In terms of Transmission issues: “The inunexpectbecome sied regnifitcirementantly limis, or unating and impact reliaterface inbilittoy if s toheutheasre are unant New Ytoicrkipated and  delayNew York s in new projects, City could 
• 

itself during the next CSPP cycle, tnticipathe NYISO will aed load grdowdress tth…. IfAssessment.”  he i a sissue in the nextgnificant reliability iss Reliabilitue manifesy Needs ts 
Witelecthr respect to emergic system is positiive. As ng and sta result ofanding reliability issues: “(T)he immediate outlook for New York’s systresources is nem over the paot an imminent const decade, as well as pl daenned additions in thvelopments that have e cont ibuted tcern. Nevertheless, the sustained aneardequa fruture, tcy ofhe o a more reliaadequacy oble  re f power challenged by several factors.” Specifically, NERC citied: sources may be 
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o Impafleet; in thiscts fromimpending fe re fgarededr Nal ERCand  ssttaatedte e “nvi… rattention (onmental rest a ulderal and ate environmental regulalsog ti) muatiosns t be pthaaid t matoy th affeect cumulative impact o the existing generatf ion 
einstxistialled gng poweenerar plantingt cas. Thepacity in propo the Ssed retate. gulConsiderations areon ess ontima theted  ctoon itminpued opert   variable lead act moreati thanon ofr power alf theous ime is required fo h  
majorinfrastruc energy turep projrojectects. The  execuptilanning hon, given theorizons  timeo ff praolicy mes nmaeekers ded ato fnd inance, permitthe time required for the electric industry to address new laws and chregulaanges in regultors shoul, andd const encompructas s 

o 
requirement atory Thepower res aging ionurfrs.”  ces overastructure the n; spext ecifdeically NERC statcade does not diminised “(T)he expech the needted a toda  adequacy nd transmission infrastructure. As of the close of 2010, 60 percent of New Yorkdress oaf gNei w York’s 
plant capacity and 85 perce  nStag gent of the high-voltage transmission facilities, went into service beforete’s power neration 

 
evolve bulk NERC 20

1980.”  
Group. The  gpower systroup’s11 initial effor Risk Assesem reliastbisme on alitny mett  ofmetric development Rerics, in 2007 NERC estaliability Performance Report.blished the Relia  In an effort to bility Metfurther refine andrics Working  
metrics lead to a 2010 report on Integrated Bulk Power Syst procem Ress aisk-nAssessd the estament blishmenConcept ts.of  approved system 
BuildingRisk Asse on tssmhent), which iat work, in Julyt char 2011 NERC iacterized assued ts “a foundahe 2011 Risktional rep Aorsset, wssmentith the of go Reliabilital to proviy Perfde a viormaewnce (2011 
treliability based on hiechnical analysis ands fteedoric bapeckrf oorman risknce. The object attributes and is to int reliabileitgy traterends…”. many on   going efforts … providi ofng  risks to 
The 2011 Risk Assessment embrasingle Integr cedriven, con ated Reliability Index (IdR the recommendatI) comprised of exiisotn ofing metri the 201cs 0 Conceptfrom three bros reportad in fodices: evr development of a ents stIRI oandffeardr a unis andditi meon driasureven, ans to bde s usetandd in theards/sse protatute cessesdriven. At the same time it recognized that many of the 
an industry reference for historfied analysis and seicral bulk pve as theo bwer sysasis for an are still  annual “Stdeveatloe ofpi Reliang. NEbilitRC’ys s” report “ttated goahlat is to will provide  have the 
and will enable the discovery and prioritization of spetem rcifeliabilic, actionity, analytiable risk-concal insitrghol sts tewps.”ith a  view to action, 
NERC“transiti indicated that “(t)his is an evolution that will take time” and the reports issued in 2011 will begin the 
R

relia
elia

b
b

ilitoy usingn from a metric pe the three comprformance assessment to a ‘State of Reliability’ report…”  The first assessment of 
resources needed tFor planning purposes,ility Issues Iden the tified in

onent in
 Planni

d
n

i
electric transmig

ces o
 Stud

f 
ie

an IRI
s  

 is expected in 2012.  
ssion industry historically has focused on load forecasts and new recognizeconcerns and d thatthe need f increao meetsingl the ly, faoad growctors otheth. The NYISO’s 2010 Compr rehensive Reliability Plan (CRP) also 

industry and regulatory or agtenciesimely planning continue to th amn loaintada grin roeliabiliwth catn siy. Thegnificantly cont to work together on system plannise factors, in turn, necribute to reliaessitatbilite ty hat g
 

overnment
Issues Identified in CRP. 

al actions to maintain the reliability of the bulk power system. ng and the impacts of related 
uncertlicenses notainties a  The 2010 NYISO CRP, and the RNA on which it was based, considered the 
cause the re beingssociated with aging infrastructure, the possibility of the Indian Point Units 2 and 3 operating tireme renewed, ant of critical nd systhe nutem remerous significant envirosources. nmental regulatory initiatives that could 
The 2010 RNA reportadversely affect the re identifliability oied af the number of uncert system over thea iplnties beyondanning horiz the on.bareliab  As sse tcaility issues are taken only if the base-case finds reliability violation.  No aated,se a actions ssumptiokto ns ction is ta en if reliamitigate that could 
violation is identified in only the sensitivity.  These scenarios include:  bility 
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• 

• 

Thegrow poth teontir leassl for  thahin eghexper tctehadn e enexpergy ectedffici loaency ad growchievements th that results from higher than expected economic A 2 adned 3, whiterminach expire in 2013 tion by the Atomica nSad 2015, respectfety Licensing ively. The 2010 Board not to renor a combination of both;  
resource adequacy criteria would not be met under RNA scenew the licenses ofario analysis  Indiashowsn Point Unit that s 
without Indian Point, there would not be sufficient res theosurces fe circumrom 2016 tstances. The NYISO found through 2020 to meethat , reliainterruptbility reqions would be neceuirements, and thssaere would be ary to avoid wide-scan increle blased likelihood that customer load vulnerabilities could be mitigated with replacement generaacktoiutng s cin Soutapacity haeandst/or New York addition.  These 

• 
transmission.  al Nepower plw enviants’ ronmcooling wental regulaater torysyst proems on agrams dequasiy. These reg itiatives, which are being protgned toreliabilit ulatory in ic life al so were aimprove aissesr qsuaedlit fory a the nd adpodtrential impacts ess the impact of 
environmental regulatory agencies, cumulatively will require comulgnsideated by both state and on 
of New York’s existing thermal power plants to comply with these new regulatoryrable investm rentequirements if  by tfederhe owal ners promul
o 
o 

x 
gated as currently proposed. The programs assessed were the following: 

o 

NO RACT – Reason
o 

BART –MACT – Best Maxi Avamum Ailable Retably Avrailable Contr Technologol Technology  chievable Controfit ol Technoloy  
• 

BTA – Best Technology Available gy  
The NYISO deNYCA capacity, will have some letermined that as much as 23,957 MW in the existingdetailed in the 2010 RNA and furtvel ofher discussed in t compliance requirementhe 2010 CRP.s related fleet, or 64 perce to the new regnt ofula exi
pro  The f tiostnsing irst three environmental  as grams listenumbpower pler ofant  thecoolid abnove are g wate designed to reduce power plant air emissions while the last addresses 
regulations ons coe reoling wgulatiater intonsr.  The.  In s NYISO analysis revealed that many facilities would be subject to a 
power plants that rely on surfacakome instances, the sizee waters for cooling. The magnie structures and coolin ofg  sthyse investmenttems could ha to meet the BTA 
required to comply with the four initiatives c tude of the combined investmentve significant impactss on  NYISO’s reliability planning processes must furtould lead her acctoount. unpl anned plant retirements for which the 

publication.The NYISO has recent  It should be nly issued oted,t however, the draft 2012 RNA, buthe base case i the repordentifiest wil potel not be ntial refinalizliability ied priorssues b to this 
 

soon as 2013 t
Issues Identified in STARS. 

hat will be addressed through the NYISO procedures described above. eginning as 
tranSTARsmiS, lessidthat w on  by the Ne  As previously discussed, beyond the NYISO planning processes the 

ould relsiably suppystem w Yinfroasrkort tr TuctureOs, wi th andp iardteinticipatifying pon oof ttheneti NYISOal economica, is evaluatlly benefing thicial te conditiransmission projecton of New York’s s 
simajgniofri cis  20 yeaantsues associated wi New York State’s energy needs over the next rs. STARS has ident portion of New th replacing or upgrading New York’s aging transmission infrastructure, wiified th a 
tranSTARS provided estsmission systemimat to bed i York’nvests himent cgh-voltaostsge an tdran qusamintissfied benefiion lines hatsv fior ceng been builtrtain par severats of thel decades ag bu o.  
phases: e upgraded using the existing right-of-ways. The study is being performed in tlk powerh ree 
 assessed. TPhase I (his pha200se identifi9-2010)ed the need   -  The confdition or additiof onal aging ctransmission infrastructure in New York State was adequacy reqneeds within the nextuirements un 20 yeder variars to refurbisous generationh or repl expace amnrsion soss-stacenarte traionsfany circuits 230 ks.  eThe cr capability to meet resource 
Moses South, Central East, and UPNY-SENY.  This phase was completed in JaV a bove, specif
 

nuand aondition assessmeicanlly at hacross s found ry2010. 
systaginem over the nextg infrPhase II (2astructure01 and minim  -  STARS has cre 20 ye0-2011)ars.  An inital low-icaosl Base Tran

t upgradeated a 
smis
s thReplacema

sion 
t would bent-in-Kind Plan

Plan 
e necessary to m refailecting replacements of was then developedntai takn ingthe int reoli accountability of  the 
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economic benefBase Transmission its a
 
Plan wend the delivere assery of upsssed.  Tthe Base Trate wind tanso domwnstission ateP. Alan ddiand itionally, numets variations rous vall meariat retionsources of tadequacy criteria.  he 

 various sensitivitPhase III (2012-2013)  - ies and scenarios  The impactsuch as generat of the fioni naretl iremeBase Tnts anransmissiond environmental regulation Plan will be evaluateds.   for 
Through SToptimize its uARse anS, New Yd thus enork TOs hancare e adeveloping plan key asset underlying ous to upgrade, momore independent energy future consistent with energy marrk transitiodernize, n to a mandore efficient, m expand the poetplace and public p ore swer ecure, andgrid to o  philoso
i 

phy was embodied within the broad-based policies set forth within the State'licy dems 2009 Energands. This y Plan. 
tnhfrase next 10 yeatrucAging Infrastructureture irs as, igti nis estg.  As d Thougimaistcusse.  ed thatd  theh gmore t teneraypical lly well matransmissiintona line in New Yorkined by utility owners, t State is 40+ yeahe transmirs old.  Within ssion 
will reach the risk for replacementage thresh.  Betold ween tof 70 years he years 2020 a(woohad pn 2300 miles ofole lines) or 9 New York transmission 115 kV and higher 
transmission will reach these age thresholds, annd d 2030 aan additn aionddit0 yeaionars (stl 1,200 mileel pole lines) aes of New Yorknd may  be at higher 
State will reach these thresholds between the years 2030 to 204al 1,100 miles o0. f New York transmission in the 
The last si line. Routine maintengnificant upstate tralikelihood South of downtime. Equaipmentnce nsmission erequirements are increasing, alxpansion occurred in 1987, wit failures are increasing as weonll, resg with ah tttehe completulting in cndant cositon ofs and  tgrhe Maea rcy-
these reasons, the New York TOs continue to actively invest in transmission infraosstrtlyu repairs cture toa mndai oter 
strong, ntaiutages.n a  For secureenergreducing enviy policy init, reliable systeiatives. Tram nsto meet grmission inovestment also will bewing energy needs, wnefit custhile achieving the State's and the nation's 
improve systeronmentm performal imancpeac, and incts, and, treashrough e throuthe integhput.g ration of new technolomers by ogies, dawmill reduce lopening price volatility, sses, 
New YoTransmrkission State' owners owns investor-owned and ma utinilittain the asseies play a major role in rebuilding the transmission infexpertise to rebuild and replace these assets on at ps, inclrio uding the rights-of-way, and possess the rastsrkills anucture.  d 
environmentinfrastructurea andl impact righ.   ts-of-way would provide the moritst efficieized basis.  nt use of capital Maximizing twhile minimizing he use of existing 
In summary, ecase assumptiolectric system plans as conditions wnning is anarrant. Through the v ongoing process of evaluating, monitoring, and updating base- proce ng and opera duncertainsses, New York is arious planni ting studies an  other 
vigilance and ties, such as loawell pod, retirements, sitioned to anmonitd the perfor andorm reaspondnce of new te to chanchnologies, wiging conditionll require addis. However, adtionalded  i
 

nfrastruc
Energy Highway.  

turedeliberation , and all markoen tht partie pacirtp ofan tpolicy mas and stakekers, regholders.ula tors, the owners and operators of 
challenges and the need forThe re upgracentdingly developed Energ generating plants.  The Ey Highway Initiative recognizes the transmission broa

•

d r
 

ange of projects that proposed to achieve the following gonerals:gy  Highway Initiative will evaluate a 
• 

Reduce supply transmission constraints to and within the downstate region and expand its diversity of 
• 
• 

Assure lonEncourageg-term reliability  Increase pow utier glity-scaenerale renewation efficiency   ble generation development 
A tproceaskss.  The task force will issu force has been formed and ise an Ener evaluatingy Highway Ag projects cstionubmitt Planed incl as parude recot of a reinitiative's mmequendationsst for infor to mmatieet the on  objectives.  The Action Plan should be available fall 2012. 
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C.  Distribution System Reliability  

Keoutages.y distri  Frequency is influebution reliability targets are defined by two general cateweather.  Duration is affected bncedy work by fafctorce levels, maors such as sysnatem desgementig on, gcoriapeis: frequency tal investmenat, mnd daiurnteatinoann of ce, ancusd tomer f workkowned uteeping electilities haronic records ofve been req uired tthese stoat reportistics since 1989. interruption stat  The repoistics rtinto the DPS force, anfor ded geog requirements cades.  graphy. In DPS hvestor-as been forinterruptionth in 16 NY dCRRata con (New Ysistenort with these rules. k Code of Rules and Regulations), Chapter 2, Part 97.  LIPA alfor utso ilitmaiies are setntains  
Utoperatilities aingre re areaquired ts.  The PSC eo prepare annual reports analyzing their reliability performance for each of their 
pemeet operating area tanalize performance thrrgeouts does nstablishoest resul perfotr in a revenue adjustmance targets for individuagh performance-based rates rather ment.than   Topehe PSC l operat ai refer rat g sean pingr areas and to reward s.  Although failure to 
discu  this topaicn ids /or 
part osf ised in ts annmore ual redetail inport.   Section F.  The utility would be required to present a corrective action plan as 
The reliability ofminutes) as defined by t New Yorkhe following's distribu inditionc systees:  ms is measured by sustained interruptions (longer than five 
CAIDI - affected Cucusstotomemerr i Avs oeragut of electe-Interruric serviception D. It represenuration Ints dethex.  The CAIDI mea number of custosures tmer houhe ars divideverage td by ime thanumber of customers affected the t an 
SAIFI - S

. 
divided by interruptyions experienced by custsttheem number o Average-If cunterrstomeuptomers served by arsion served Freq atue tncy Ihe end  nutdexilit. The SAIFI measures the average number of of ty. Ithe p reprereviousents s year. the number of customers affected 
For ba higho level of th of these indices, a reliability.  Themechanisse standm bards asedare p on art oan inf reliadividual ubility perfortility’s performa 

mance mechnce was developed to ensure PSC hasubjects incorpora anisms (RPMs) that the  to negative revenue ated into investdjustor-ments.   owned utilities’ rate plans.  If a utility does not meet the standards, it is 
utThe PSC also establishes “minimum” and “objective” performance levels for both the CAIDI and SAIFI.  A durap ilittion y exceedierformao rformance level is expected to ke ce the numberncf the interruptionng the minimum pe ta  steps to redu  and 
varying minimum and obe level represjectentss t to bringhe targ et the thaCAIDt the PI anSd SAIive performance targets dependingC hasF dI indietermces below the threshold.  T ined f he objective 
service territory.  For example, on theor t naturehe ut ialitndies. Ut confiilitguries caationn ha of theve ir or subsrural antd areas with lations are close, there main urban service areas wiy be cost-effective methth codso ncentto redurace outed load atage fnd direquency anstances betd durween fation.eeders 
connection to provide bow density, and longer distances bet   In 
respond. ack-up service following an outage tween o misubnimizstaeti the extenons, theret  and time needemay not be an alternd to ate 
Addispeciftional erruptmetrics are used informic int ion definitiwhenons, data requirements, record re analyzing distribution reliabitelity.  16 NYCRntion, and filingR, Ch requirementapter 2, Pasrt 97, has  for 
conintetarruptatiions inton that muso 17 sepat be cratontea cinlaed in monthly ressifications basepod on thrts toe t typhe Pe SofC.   intThe sectierruptioonsn br, ineakscludi oung: t tmhe types oajor storf cts, apparatus errors, events on services, and for incidents outside of the utility’s control.  m, tree 
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Annual Reliability Report 

each yeInvestor-ownar.   ed electric utilities also are required by the PSC for annual reliability reports by March 31st of 
The repor

• 

ts include sections on: 
• 
• 

OveraProjects/Invell Assessmentstment ofs t reliao enhability perf
• 

Projects/Investments made in resnce distribuormance 
Division/Operatin ponse to PSC-required sation reliability g Area Performance, e.g., SAIFI/CAIDI analyses by causfety inspection program year duration, performance adherence to the SAIFI/CAIDI targets, and follow-up e codes foon correr annual a

• 
ac ctive nd five-
Relia

DPS staf
o

f uses t
 

tions from the previous year 
service an

o 
Power Qubility ProgCircuit Peralityrams including: formance (Ne  twork) 

d to guide ithese repo ht o  in meet its s
Electric Utility Emergency Plans 

s oversigrts to helpf investor-owned utatutorytility in obligfraastion ttruchatture ut iilitnveies provide safstment.  e and adequate 
Public Service Lthe PSC an emergawency pl, Sec. 66; 16 an descriNYCRR 105 requires eabing how a utility wocuh electld restorric e electpower corric power folloporation in New York to file with causeowned ed by leca mtrica utijor listtiorm es toor  hasveimilar wides formal empreadergency pl outaans.ges.  These  16 NYCR repR Chaorts are reviewed pter 2, Part 105 requires iwing a power outage r-for conforma annually by DPS stnvestoaff restorplan: ation in nce to tthe precehe rules ading yeandr.  The rule to evaluate anys require the follo enhancements mwing miniade ams aum c resulomt ponof any emergents of an emergency ency 

• 
• 
• 

An annual sto
• 

ValidEmergatiency criton of personnel crm drill (or equivalent) 
• 

Training for workers perforeria definitoniotacts 
Updated contact list for all utmns for viling ity persout-oarying f-title dutiesseverities onnel, mutual  duriaid anng resd contoration 

• 

needs, human services agencies, media outlets, motels and restatrurants, local goveactors, life suppornmentrt and s offpecial icials 
• 

includingEmergency  emeanrtigciepancy ationnd police,  medical facilities, and vendors  
• 

Service rest
 

oc oration procedu
CustOrganiand l res, including damage assessment, crew  use, and coordination with state 

• omer zaal tigovernmeconon ctahar  ct t nts, a anddd deressiscring larptionge call volumes, special needss of personnel responsibilities
• 

 a nd life suppor
• 

Outice distribut t customers, and dry 
Supposide art siervices, includind, describingion  criteria

• 
as supplying the material ang logis and procedures fd required fuetics required t ol o feed r obtainingand hou ese a laxtra-corge tmpanyempora assisry twork force, as well ance 
Perfordays.  Remanporce tsasses are dsue 60 days ament reports ftfer complollowinget aion ofny emerge restorancy restion.tor ation period of more than three 

Thea pr followiogram tnog s setocrm-tions further detail the typical components of an emergency (or restoration) plan, as well as 
is noprogramst appr toprhat iaate for every re desharigdened tn theo ac sycostemlocality.  Plmplis toh li smiimilat daans may varyrm typage during a major storm events.  There can be other  significes of impantly wirovemethnts  regasar ad  siton gegleogr “ideaphial” c plan locatoion, r strategy 
well populaas tithe don megakeree -up of alocnda dil cospencrsal, ern afond rm supof pgoortve frnmeor the cont, inncteergptove. Furrnthmental relationshipsermore, since storms a mong locacome in all lities, as 
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dethree conditgrees of seion levels listverity, restoraed beltion ow, with each leactivities would vvel prary ogressinaccordinggly. In  in severitthe case oy and the response requif LIPA, for example, there are 
• 

red. 
• 
• 

NorMajor Storm emal Operations:System Disasters: Hurricvents: Ma This jor daalso woulmage bud inclut limde minor storms and daily outages  
Restoration Plan 

anes, ice storms ited in scope 
In goperaenerations,l, a rest communicaoration plan itions, ands bro mediaken into  informseveral ation, areaas s brieof respfly donsiiscusbility.  Those sed.  areas could consist of 
An opeThis includes rationsmobilizati group withion and dn the pireclan tionwoul od be responsif an emergencbyle for re restoration organizationstoring electric service duringmakes repairs to transmissi  that surveys  edmaergmaege ncies.  abe used depending, on the eon axtentnd dist of damaributge aion systnd in coemnss.id  Exteraternional u of agtilireementty crews ans widt h other utcontractor creilities such aws also ndcan  the Edisoperationson Ele groctricup is e Insxpectitutted te Muo tmainual Assistatain connce Agtact with reementthe PSC s, to dauuring emerggment the a  area’ s effencies.  cted s repair forces.  The 
local eA ccustoomermmunicmergens, maunicipal ations group would be responsible for takcy commangencies, and governmend centers.  Communicatit oons wfficialins thrg customer calls and communicating with speciould be coough cuorsdtomer cinated thrall cenoughters, loc a coordinal oatifficoe a l n center. s, and  A thirestorrda tgrion.  oupR would bgroup to keep aegular come themu intenicatirfaons, inclce with theuding news br general meiefings dia as well asand  company emll p releases, would pbe conduloyees worctekidng on by this  the 
be coordinated by tahis rtiesgrou informp. ed.  Special meetings between field and office workers and the media would 
main, fthe mThe firsoost priot s d in pr he qui tllowe cu tomers rity in anyt  restora t,ion eogressickeson to single cu such ffoas rtt ihe subss to make tationcon, then tditions he fsafeeder (e.  After tha lock outt, priorits), ty is hen tgiven tohe th restree-phaoringse  
restorhospitaalstion  anofd  othemajorr cri grtoicupsal f acof ilities.  In gesneral, followitomers, with prioritcustomers as locked-out ng  iven toc  storm, sideraircuits a may joconr e.g.,ttion he first fg ew da cuys oftstomeren see s such as 
larger jobs are completed, localized damage to single and small  aground tphree-phas of customerse masi wouldns are re be astored.  As ddressed.   Afidentter custified or occurred afomers are restoreter the d, it isinit oiaften nl review.  This surveecessary to resurveyy can the identi sysfy teoutsm fotr andindamage that may not have been 
Storm Hardening  

to temporary fixes, and non-critical conditions.  g repairs e.g., final repairs 
Severe storwire and pgni romco xsi Re zing thmity to pose a htrees. igh risk  Somto electe e ric-power systems with distribution at the highest risk due to miles of 
severe storms, iencludise conng lditioonns, utig-term lities gxpectenera severe stlly ha orm frequency to increase due to climate change. 20 
withstand severe storm impacts.  Thipros shograrmtes ns antithecivpe adoptated toe id ma pprorove the caactive ppaolicy bilittoy  ofad dresthe elects the threat of 
outages occur due to less severe storms.  A policy incor timpore reaquitesr tehree mad to restore in goaservice tols:  customersric syst when em to 

• 
• 
• 

Improve the ability to wiImproveReduce t he tithe ability to thstandme necessconary tifor nuere service de severe storms without damage (durability)  covery when service is disruspite some system daptemd (rage (resilience) estoration)                                         20 Responding to Clim
                       
ate Change, Columbia University, Ci   ty of New York University, Cornell University, 2011. 
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Durability efforts mflooding and wind, improvay incluede rd traneconsmfiissiguron line designation or reconstru and cctionson of substations to avoid damage from improved distribution design and construction to withstand hightr winds.  Resiliency uction to withstand highefforts ma windsy include , and legeveraging d s on-aumne tributi tomation syi rati i stems to plemeon anntation od mif cro-grids.  Restoration effortsman may iagen cludethe scope proa octivf outages ely de-energizing circuiand employing distributts, ed 
improvement ofimplementation o daf a resoutagema our mce canageontrmol syent syststem, implemeem, improvementntation of  of voican ee anlectronid dacta d caommmunicaage-invetionntory channels,  system, 
eimprovementmployee commi of retmestonrage-assessment processes, improvement of t to tion logistics the restoration management system, 
Reliability Improvements 

the restora protionce esses, ffort, developand ensuriment ong eff fhuman ective contrresourcactoesr  supresponportse.  to ensure 

These progUtilities can and do implementrams also speed restorat progrion of seams to mrviaicnet aaiften ar nan oud imprtagovee. Thi theprograms that might be used. Each utility would have its own programs s sec reliability of to taion ddresdessc ribes several types odistribution feeders.  issues specific to its f region 
uit

nd issues th
improvementdistributiCirc

a
 Impron feove.  This involves aeders fme

a
n

t are causing problems. 
alls belowt Programs a   -  When cus detveraailed field inspecge reliabilittomer cy levels,omplaints or analysis of interruptions causes on 

all substandard conditions that are likely to be causing the intion of the  those aentire cirffectedcuit  feeders circuiterruptions.  The fto identifield survey enables y corts can be rective selected actions foand r 
intdevelopmenterruption da of tacus.  In additomizedsuch as tree trimming, insttalion t improvo identements tifying hatsubsta manday not hard condve been aitions, other reliapparent from bilitan ofy improvement progfice analysis of rams clamreliability.  The reliability perps, and automatic-style latiwireon splices  of lightanre applied ing arrestorsformance of circuits targeto t,he aff and replacement oted under tectedh ese progcircuits af s aarmlepprsoprias insulators, hot-line rams experience ate to enhimprovement compared to untargeted circuits.   signifance icant 

 -  SectutManual be field operility to moreand Autoated,  easily isolmatic Se, fusesatectionaliz  on tfaults on its faps, loinagd- Programseeders and t 

con e.g.
hus sionapeed restoralizing disttiron ofibutio custn feeders aomers.  These devices callows an electric n trolled devices such as automatic circuit reclobreak discsers onnaned aucts, antomad switches, as well tic sectionalizingas a unitutsomat.     ic or centrally 

automatiAn Automasectionalizing switchetic Sectionalizing Unit (ASU) Program involves the installation of supervisory controlled auto-
portions ofc sectionalizing of downss at or near tfault cuits.  This process ltrehe  ed cir amm idfa-point and end-point imitults and operator-co(tntie-poirolled switnt) of distchingribut to secion ctionalize ircuits thaand rest providtore e 
in series, breaking uoccurs.  On select circpu laritsge l witoah ad bocenters inve averato ge ns tumbershe number o of connef custcteomers intd c erruptesmaller componen ustomers, addditional A when a maSUs in-line fare installed ault 
overall cira mainlinec fauuit lt, anreliability dud increase to ed falexibilit smaller number ofy in operating t cushe eltomers experits.  Thisencing protocol results in an increase in 
Aged and Poor Condition Cable Replacement Programs 

ectric distribution syst a sustainem.   ed interruption during 
distribution equipment, i.e., failures of same or similar equipment, pr -  Based ooan agedctive repla and pcoor ement pperformrogrance oams of equipment prior to failure can be implemented.  One such program is a cable replacement program to f would be prioreplace existingritized for rep three-phase undelacement baserground mad onin-line exit their field c caobndiles and main-line underground dips.  Locations failure historyhigher historical risk factor.  Programs such as this can tion and historical risks and are thus eligible for teuse failure dasttina tog.  det Exiermine which undergt cables with no known failures cr factor, suound cabcles hah as rean be ve cent 
and proaCable tthectively e stfa tes resultct thatted as tot- tcheir s an e canxi be aanbalefield conditilyz faied in lure tyconjpiucon.  Cally ionsiderinctionnterruptng s anth with  ene pohistorical tire circtentially laruit, exit ge quacablesnti canty of be a hi aging gh exipt-riority. cables 
will reduce outages while improving the program cost effectivendess. ata to   better manage cable assets, which 
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Power Quality Issues on the Distribution System In additifor electrion to outagestypi c uti , power quality has become more ically is associlitieates.  Amond withg e tlheect irssueic power ts that haafft drives an elecect power quamporlity are harmonictant to electric ctri  loa sustomc d and with  anthed  efleicker.  Prs and aower  major cquality oncern 
functions as desirable under the supplied voltage.  Therefore, power quality is pri xtent to which this load 
trandistributismission son ystemsgrid. Ty wpicallyhere , thmose quality of elet loads are connectctric pedowe.  Similar is ders icssueribesd  and o marily of conas c cern in 

• 

parnceameptts ercsan as be extsociateednded to t with: he 
• 
• 

VVariationariationss in  in vothe voltage freltage magnitquduency (undee (voltage sr or over) ags and swells) 
• HarTransimonicent volt content in ages anthe sind currentusoids (under or over) al waveforms Contbecause inuitof y ofthe service at topology t ohe tf thransmission level is of lesser concern than that at Network topology provides altee bulk power rnate powesystemr-flow pa as topphs aond sed mtultio thpe radiale contl naingencies ature of tthe distrre required to result in he distibution level primaribution system. rily 

severe extended power inarea power oscillations arterruptioe of more imns apot the trtanrce tansmission level.  Generatinblackouts or brownouts of large parts of the system with long wo the bulk poweaitinr system, g unit as syg times forsuch serv connchronization and wide-ice restoratioditions can lead ns. to 
Voltagindustrie maal indgnuctionitude va moriationtors ands are im high-tporectant, as h electrtonic loads. A vhey can affect oltage soperatiowell or sag isn of voltage-sensitive loads such as mefew milliseconds to onean square voltage goes above or below the nominal voltage by more t  an event where the root 
drops below 90 percent minut (or risese.  Undervolta above 110 percentges (or overvolt) of the nomiages)nal voltage fo occur when the han 10 percentroot me for a duraan square voltion of a 
Abrupt, brief overvoltages are usually referred to as spikes, impulses, or surges r amondre  generathan olly ane mre cainuusete. tage 
laLirgghe inducttning is aive loan issueds being that af fturnects ed on or offt . Or, more severely in the transmission network, by lightning. d by 
surges on the system and by affectheing quali reliaty obilitf powey due to tr at theransm tranission line outasmission level both ges. by creating voltage 
Frequency variationas loss of generatings units or l and large foad intrequency errupteions. Contxcursions l ardeviations. System frequency is co inuous lfrom nominoad vaariae causetions alsd by severe system events, such 
of control: the first level is the inertintaro olled f theprima generatrily by generating units. In parto iculcauasre sm, there aall frequre three levels ency 
gecomneprise tration che oprimary ntrol sysfrequtem aes pncy cart oontrf the Nol, the seconYISO ancdaryor rotors, the generating unit governor systems that 
conventional generating units wit illary f servicrequencyes ma conrktrol iset. Wi tachieved via h the replacement of laan automatic rge renewable resources, a reincreased values of the aredau ccontiontrol err in total sh small poweor anystem inertir-electronid some is a may bec-contrsues with resp oolledbserved in the  sources or future.  This might lead to converter-controlled 
intermittent nature and the reduced controllability of renewable enerect gy resources (or otto frequency control.  Inher distribut general, the generation) is a factor that must be accounted for to maintain future power quality. ed 
Systemsystem is  imbaleeders t as ance alsof hatsumed to  can be heao peris an issue that could appear in transmission systems.  In general, the transmission 
imbalances are smoothevily unbaate undlaer balannced, traced nsmission lines aconditions amre oncong alsidered alml three phases. ost peContraryrfectly t bo t alandistrd eiat the mission level. How c d, asbution rans  the morethe or tder ohan a f lefesw pes thanrce one pent are robcent.served a mong the three phaever, theses. Vore arltagee cases where  imbalances alre conoadingsiderabl imbalancey less, ons of  
Harintemonicger multis on the power system are defined as the sinusoidal voltage and currents at frequencies that are 
expressed as avoltage wavefpolerm, is s of thethe T fundotal ameHantal frequency.  The mrmonic Distortion, defoined asst comm thoe rootn harmonic index, which relates to the 
large power-elect percentronic tagrae of t  mean square of the harmonics nsmheiss fioundan eqmentuipmaenl cto (me.g.,

pon FeACTS, hint. Harmgh-onivocslta are injecge directed t cuinto prrent [ower syHVDC]s, temsetc.),  by 
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consucertain large industrial loads, and by talternatmer loing-currentads such  equipmentas home enter, etc.  Uttainmenthe aggre, electgater ionically ballanjection of the persted ligvasive penethting, variarble-speed higation of distorh-voltating ge 
typibackcgrally useound harmonic distorti ility measurements indicate that there can be a substantial level of 
Recommende Idnsti Prtuactetices of Ele andctrion cal throuand Eleghout ctrothenics el Engiectrinc syeersste (IEEE) standard 519 whm, most notable, the fifth harmonic.  Utilities 
for establishing its criteria.  Ut Requireilities caments n require tfor Hharme toontaic Conl voltatr ich establishegeol in  distEolrtiectri s IEEE 
for devices on the transmission on acalt  Poweany point of interconnectir Systems as a guideolin ne 
thethree percent f transmission syor thse terom, whot sumere-ssystem be less than one percent for a twny individuao to 50.  Keepil ha tquarehey are more easily controlled  total of all harmonics ordersand would potentially be a lnrmonic ag harmonics nd less th
contributor,ed  hetlps minimize harm arger lower at an 
Some customer equipment, suchare connect o lower voltages also should be inonics to the custvestigated to omer.  That sdetaid, ermine ifdevices c correctontributiive ng acttio honsarm areoni recquis that  as large variable frequency drive motor, may be damaged by harmonics.red .  
The teconomy. Todaerm Power Quay, there is widesprlity has recenead use oftly achieved a high lev digitally controlledel of visibilit devices in ay with tll areahe emergence of the digital 
voltage vequipmentariati.  Maonns or disruptiony of these new devs suices are hig s of New York’s customer ch as voltage hly sensitive aspikes, sags,nd  or dmaipy nots.  operate properly in the event of 
InstService voltage levelsitute, ANSI C84.1.  This spec are provided wiification rethin aquires t steady-state tolerhat voltage be proviance randed within +/ge per Americ-a five percent n National Standards nominal voccur due otoltage level. operating  Voltage dip conditions son  or sthe electric pikes and brief system. Theseservice i irregulnterruptia ons of varying duration and of tsehe rities do not cause malfunction veof rity lighting or motor loads but may affect computers and other equipment.  
Assessing Distrib

reliability performAs a means of measuring theution Reliability performance of investor- owned utilities, DPS staff compiles detailed monthly 
companycontains de discussions identitailed interruptiance, primario ly CAIDI and SAIFI data, into an annual report.  The fy issun datae fs oror ea acctih utility ons withiannd  estach atewcompide staany tthaistics for tt influencehe pa2011 Intst five yeerruption Report 
2011 and indicate company-specific trends, where applicable.  d performaanrs. ce levels for  Individual 
Farige used to calculaure 11 illustratets custe CAIDI aomer-hnd aour interrre measured by tuptionsh over e number of cthe past five years.  Custhours those customers are without service.  A short duration but wiustomers widespread outhouomer-ht service ours of inmultiplied by the terruptions 
duraas downtion sotahour int ver te could significantly increase the annual customer-h tage in a populated area such 

errupta sions were tmall area hceould high aelssto  duriincrneag sthee t phe cast fiustveomer-ho our of interruptions.  Likewise, a long 
customer-hours of interruptions from st  years driven largely by urs interruptions.  In 2011, tstorm events.  Inotal customer- fact, 
figure, stortwo major sms are onetorm even ots f dthe largesuring the t same yorms were tear, Hurrichae higne Irene anhest during the past 20 years because there were 
percent during the past five years.    f  actors for customer-hours of d interan erarly snowuptions, accstoorm.  Asunting  illustrfor moartede th in the an 70 
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Figure 11.  Number of Customer-Hour Interruptions 

Source:  DPS  
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F(SAIFigures 12 aI) betwned 13 illusten 2007-201rate1 t.  Comparinghe statewide the t durwo indiceation of interruption (CAIDI) and interruption frequency frequently, however, it is the storm outages that increase ts thathe  duration of interruptions.non-storm related outages 21  occur more 
Excludithree yeang mrs aanjor storms, the statewide interruption frequency for 2011 has been nearly identical for the past HudsUtilities (O&R) non-ston), Niagad bettra Moher torm perfawkhan the  Power Corfive-yeaporr averaormance imation gd/b/e.  Central Hudson Gan compared ws (s proved whea National Grid’ itNa& Electric Coh 2010.  The remational Grid)r, andpora tOranion (geCentining elect Rorackll and companies' 2011 perf ric and met the criteria in theormances wer performae not ance mecs good ahanismss 2010 levels, a to which they wlthough they still perfere subject.   ormed satisfactorily 
Utanilitd 32 percenties served approxima on networkt systely 7.8 millionems.  Con Edison customerscust  service territor22 in 2011, of which 68 percent were on radial systomers.  Due to concentrated population, Con Edison is the only uy acctoilunteity thda fto hr 4as 2a pe subrcent of the st ems 
system, which accounts for 73 percent of its 3.3 million customers.  Typically a network sstysantitem ral neesults in tworkatewi de 
much lower SAIFI values.   
                                        2122

                           CAID A cusItomer is networ defined by k service doesthe po notint of inte include a rconnection wmajor storm ciath thetegory. u tility or an electric meter. 
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Figure 12.  New York State CAIDI for Radial and Network 

 Source:  PSC 2011 Annual Reliability Report  
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Figure 13.  New York State SAIFI for Radial and Network 

 Source:  PSC 2011 Annual Reliability Report  
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Utilities aninvestment is necessaryd DPS staff use  to icamprouse cove reliabde datai to ility.  Overall, electdentify areas wric reliability perforhere maintenance or increase in capital been steady.  There are, however,Quarterly meetings on reliability wi individuath utilitil conces areerns tha proving vt aarluae be ad ma State bing nce across the le and radretssee proceedind through gs address different various staff efforhas ts.  aspects of service reliability. 
EdisonWhen no netwot inclrk) were uding majordomi stornatedms, b the souy tree, equipment, acrces of interruptioncident, s fanor rd aundial disknown tributionsources as illustr (not incluadteing d in Fithe Congure  
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14.  Annually trees anddiffer in proportion  equipmentnumber of tr  from company in to terruptioncompany s are the top two causes of non-storm interruptions.  They 
but also outaegees ads causejaced bnt tyo a linenimal cs within thontact.  Utie service terridepending ontory.   theirAcciden individuats not only inl charactclude vehiculareristics such a acs tche lities address the major problem areas with line clearanidence ts, 
Figure 14.  Radial Interruptions - 2011  
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For network (Con Edison) interruptions, To minimize the fthe line that connectrequency ofs an individual  customecusr otomer ta differento Con E setd ison'of casuse codes are used, with individual services (  
paths.  Individual service lines to customeur premises, however,tages, Con Edison’s ne nettwwoork) historicarks are desiglly dominatned with redundaing outangte supply  causes.i.e.,  
deposirtgn ion ocrifte the netria and unwork desysrgrteom, und as shown isettings, then Fig mure 15.  Faajority of te  lack any supplemental supiluresin rrupti on parons arets of the ne associ ply.  Given these 
second highe tawteod wirk grid itself are the th the service 
expand its trosubt cleause shootifor intng sterruaff ptions. use to mi As annimize int example erruptof coion drrective uratioan (Cction, AIDI). Con Edison plans to modify and 

(tree trimming) programs, programs to replace problematic equipment, and animal guards around susceptible electric equipment. 
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Figure 15.  Network (Con Edison) Interruptions - 2011 
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D.  Investment and Expenditures Issues 

Nothat replt surpriace sinogld equipment, ly, utility spenmainding tacanin or improve relia have an effect onb riliteliy, orability.  For con reliability.  Saving operations and maintenance expenses, fo fir exax spemcifiapital expenses, delaying projects 
cleared of trees or the number of line mechanics also will have a ple, by reducingc problems cann effect on electric relia the mile of lines  have varying effects bility.   The tmight take yeendency ofars  bfootrh the e types offfects sp to be seeending ren in reliability statductions is to have loistics, but itng-term ra also will be yeather than shorrs before the t-term effects.  It deficiencies metric (CAIDIare recovered.  ). A lack of crews to respond to interruptions will be seen sooner in the duration 
Whiagreleem deentait waledrrant examis adnaditiontios onal af utittelity spention during the “ounding occur dut” yering aars. rate c  A concern for uase, the typical three-year rate is the reasonrequirements that the DP tility spending on reliability 
help with info, detarmation giled eaS i ns and maintena r slitaffer, int has put the capital and operat o ance expenses reporting thering beto twhe uteen railitties’ ae cases.nnua l reliability report.  In addition, quarterly meetings 
Financioperating eal daxtape fornditures  New Yforkor t he tranState TOsmiss filed with sion and FdisERtC ribution sand the PystSC were reviewed. The datems from 2004 to 2010 aand act included aFplanned igure 16, tcapital expendiransmission operatures for u l and 
increase in O&M expenses is in ptin trang and maintenance expenditures smission and distribution systems from 2004 to 2015.  As shown in 
discussed later and enhanced insarpect associated with work related to hatvtion protocols for the investor-owhe increase in ce trended higher in recent years.  The ned utilities. apital expenditures 
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Figure 16.  Electric Operations and Maintenance Expenses 

Source: DPS  

2004 tFigure 17 inclhrough 2010 audes all tnd total plahe major utnned ilities in New York, shows tcapital expenditures from 2otal a011 tctual ehrouglectriincrea h 2015.  Capitacal capital expel expenditurendits ures from 
expenditcapacity limits.  For exsed significantly famrom 2004-ple, Con E200dison8, re built a numbeflecting the ner of newed to ad subsd or uures also increased beca tationpgrasde  forf the acilities asfirst time in y they reears.  Cached their apital 
tdemanransformers, incread.  Both copper sed suband aluminumuse of much higher commodity costantially duri prices, which ng the mid-2000 tare a significantsts, c.  C cosasommo tperio portion ausedf  at lethe  in p rime d odity ts in ca prices in atble and  by higher global 
econodeclined slighmic conditions,tly durin is preg the drecicteession.  d to be succeeded by modeA downturn in capital expenditures start general st, if any, growth in thinge ne in 2009, infxt five yealuers.  nced by  
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Figure 17.  New York State Utility Electric Capital Expenditures 

 Source: DPS 
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Reliability and Cost ConsideCosThere ats to cr ominvestments,e generaply with trlly incrementansmission and disrtations ribution reliability rule changes to operatialo costs associated with compliance.  Cs oosr crits temay inria areclude refle acddited itional n utilicapity ratal tes.  
ututiilitlity cy troasnsmission owners, which may be refts, ratepayers also may bns, e aandffec incrementted by reliaabl opeility cratiomon apliancend maintenance expenses.  In addition to 
commodity costs.  lected in market prices o cof estles relactricited ty ato ndg, ultieneramatteorly, s or non-electricity 
necessary.Transmiss  Rioather, bulk pn  -  Historicoalwer syly, the cstemost o ref lcomiability was plying with reliaconsiderebilitd a by critasee liria wane.  Fes now it f any consiopdered poseto d tbconcept, because there was a common interest in the strict observance of minimum planning and operating he is standards.  When new sttherecently have  sponsorinagndarbegun t entids ty tor changes to existing standards are proposed,oo c onsperformider bot an anh the benefalysis of itthes a cnod costst of cos tmo plianimplementc it e.  For exis becominampleg i, NPCncreasinC angly common for 
is at the early stages of development and the current proposed process is more qualit reliability staatndaive trds.  This process d NERC 
although it may evolve into a more quantitative approach.   han quantitative, 
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Whithe cleo sthet of  ccoonmplicept ancethat  reprolibaabbilily will become a rety considerations muquisite parallest outweighl e costffort whe is unlikconsidered. n prely to chaoposals ngfor nee, detw erminastandatirdon ofs are  
Diof syststrithe mems.  Fbuajortioonr exa  -   The balmple, Con Edisoanci

23
ng of reliabilitn’s network system (ny and costs is eatwork syn ongoing  upstate cities ), is inherently much m stechms alalenglso e for electexist to a lrimitic disted eributxtention  in some 

Statheoreticte.  Similaally r aposltsible, it wohough less exuld, however, treme compbe cosarisont ps roohibre reitive liable in tto puterms of intcould be made bet su erruption frequency.  While 
the more rural areas of the wceen more densely populh a network in place thraougted areahout the s and 
extoverhearemely high.  A std facilities in tudy perfhe afterStatmathe.  Anoormed o af ther cha major allenge is storm(s). the c Agaaill fn, howevor wideer, the cspread unft ost dto erer three major storms affected Con Edison in 2006 do grounso wouldding of existing 
to underground all of Con Edison’ estima be ted the cost 
tran$45 billion dosmission, llars.  The esdistribution, atimnd ateds overhead service  cost droto undfergacilities around and oll ofthe LIr PA'assso ociverhead ated utifality fcilities including acilities (e.g., telephone) at 
not include the cost to modify customer eqpuis is pmeapnpt trooximately  undergroun$39 bild connectilion (2012) dollaons. rs.  These estimates do 
In detbetween what is accepermining “safe and adequatable reliabite service” atlity versus wh “justat is  anand rea accseponatabblle rate ratee impas,” thect P tSC o uttriilites toy custome maintairn a bs.  The alance reliability performance mechanisms and electric is one ointended to hf the more impelp ensurore ttant chat appropriatoncerns oe reliaf utility cubilitservice standy in maintained.  ards mentMany sioned elsewhere in this report are 
of the challenges being faced stomers, but that cost is tuthe mdies ohsave sht importanown tt choatn reliability cern.  One deteriorunreasonate)able a. Onend embra meanscing  ofn iew ts moechnoldernizogy, while simuing the distribultitaneouon infslyrast contruct doing so is using enhanced technology to improve effrurollinge (or c, cosonversely, not licits eso ncies, tthat they are etting it not increases in other areas such as those due to increased commodity costs. hus offsetting 

                                        23 For example, networks                        also exist in    the downtown business district in each of tAlbanhese city, Troy, Syies and are racuse, anrelatively small in sid Buffalo.  These networks serve ze. a portion of 
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E.  Environmental Regulations 

Siting Law Artof 2011 which ticle X of the New Yorkook effect State Public Service Law was reestablished and revised through the Power NY Act new generation plants and  on Augcertaiustn upgr 4, 2011.  The new Artades to existing plants. icle X The law i csa ppaciermanety thrent shoandld f apoplir a pres to the siting of subject includingto Article X is 25 MW (the previous threshold was 80 MW oject to be 
siting pro cess.combust  Environmenion sources, wintal Justice and, solaral, andyses mus other ret be newable conducted under tproject).  A wider rans are now ge sofub generaject to tthe Arion projectticle X s, 
(see ca487 in Appendix A).  In apsule for Pa ddition, CO  standards have been established for new foshe new law (see casil-fuel-fired genpsule ferators or Part 
apprwith Secove otion 1r disap  251 a64 Public Service Lprovert 251 in Appendix A).  Pa applicatio 2 rt nd Part 487 were adopted in July 2012.  The Stateawns wi ort hiwithin six mn 12 months onthof thes for m dateodified or repowered  an application is determined tfacilities meeo comtingply  must 
Environmental Regulations 

certain criteria including, but not limited to, net emissions reductions.     
Electdischraic grges, anenerad stingolid  units (EGUs) are subject to environmental regulations addressing air emissions, water adregulatiopted by the NYSDand hazardous waste management.  Regulations impacting this sector have been 
summaries oons aff fethese regulcting thiEC s seandc tthe Uniteationsor  aarere prese pred Ssetates Environnted in Anted in Tppenablemental  4 Protection Agency (U.S. d (NYSix A. DEC) and Table 5 (U.S. EPA).EPA).  Lists of   Capsule 
The NYISO eva2010 Reliabilitluaty Needs Asseed the impassmentcts of:  the following regulations on the reliability of the grid in the NYCA in the 

• 
• 
• 

NYSDEC’s NO
• 

Utility MACT Rule (40 NYSDEC’s Bestx RACT Rule (Subpa Available Retrofit rTt 227-2) echnology (BART) Rule (Part 249) 
NYSDEC’s NOFstracilitategy ies ofto b Oxides ofrixn RACT Ruleg the S Nittatrogozone.  In 2009, the NYSDEC wae i nen (NOto complix), also referred to as the NO  RACT Rule, is a component of the NYSDEC’s 
fired boilers such as those used s consideriance wing th ttighhete Nningati staonal Andambientrxds for Air Qua NO  emissionlity Stasnd froarm lad for grge rcoound-level al- and oil-in 2009 tunder consideo conductratio an by stu tdy ofhe N YSth e at econtlecrol technologtricity generaies and costting stations.  Generas to comply with thel Electx ric w NOas retained by the NYISO 
not result in negative operation marginsDEC.  Genera and recl Elecommentric codned cludthat ed tthat he rtevised stanhe lower emidards nssion x emission stando ards 
July 1, 2014.  The NYSDEC incorpo ot take effect until standards w uld 
NYSDEC’

expected th
s B

at a significant quantityra otf ecad Generapacity wil Electll retiric’s recomre solely due to the provismendation into Subpaions ofrt 227-2.  Subpart  It 227-2. is not24    
TechnologAreas (e.g.,

y (BART – nationalest Available Part 2 Retrofit 49) Rule Tecare to reduce reghnology (BARionaT) Rule l haze a  -  nd iThe purpomprove visibilitses of the Best Avy in Federaailable Retrofit 
250,000 mmBtu/h a parks).  nd a potentFossiail fuel-fil to emit more tred steam electhan 250 tricitons per y generayetar oing units with f NOx, SO2 oheat inpur PM10 are potentially ts grl Claeater ss I than subject to Part 249.  The units specifically affected by Part 249 are those that commenced operation or 

24                                         “2010 Reliability Need                       s Assessment   ,” New York Independent System Operator, September 2010.  Page 45. 

 NYSDEC’s o Best Techn CFR 63, Subpart Ulogy Available (BTUUUU) A) Policy 
 -  Subpart 227-2, Reasonably Available Control Technology (RACT) for Major 
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underwenthave to install reconst any adructditiion betona ween August 7, 1962 and Augthat a l controls beyond what is requiredust t 7, 1o comply wit977. EGUs subjecth Part 227- to Pa2.  Itrt  249 mais not expey not cted 
oil-fired steam generators with Achievable CoUtility M

 signific
ACT 

a
R

nt quan
ule  

tity of capacity will retire solely due to the provisions of Part 249. 
ntrol Te -  The U.S. EPA releachnology (MACT) esed amission r proposed rule on Maate standards for hy 3a, 2011 tzardous air pollutano establish Mats frximum om coal- and the sknown ame asas the proposed rule, was sia namepl than 25ir Tox g ate capacity greater  the Mercury and A ics Standarned by the U.S. Eds (MATSP).  It is esA Admintimated thistra MW.  tor on Decemb A final ruleer 16, 2011 a, which is essentnd is ially 

New York coal fleet hasSubpart UUUUU) will af insfect 32 untalled emissionits that represent control equipment  10,844 MW ofthat will put  capacity at the Min New YoACT rule (40 rk.  The maCFRjorit y63,  of the coimpaal-fired units, however, mct of the rule to heavy oil-fired units ay need to fuein New Yorl switch or undertake extensive emission complianconce within reactrol re h.  Certain 
to monitor fuel moisture or conduct periodic stack testik isn nog otr ex both to comply with thepected to be significant rule.  Facilit.  The sourtrocfies will need ts.  The 
have ttihree year ies will 
NYSDEC’

addi onal ye s to comply wit
s Be

a
st Tec

r for te h the rule (February 16, 2015).  Under the Clean Air Act, NYSDEC can grant an 
Available (BTA) Policy h

chnology installation.  -  The purpose of the NYSDEC’s Best Technology 
surfcooliaceng  wawateter r ibnoditakees  stnologriucs to tuyrem Avaiinimize s in connelable the ct(BTA) Poliadverse with environmentapointcy

through cooling wateion r intake structure source tl is cauhsempacer ima ts  dicsaunjulry achseargd ebsy. W industriater wiatl hfdarcialiwtiaelss f wroitmh  
existing through aimpingement at the intake and entrainment through the cooling syndstem mor. tThe ality tpolicy o fisha applies nd shellfishnd proposed industrial facilities designed to withdraw at least 20 million gallons of water per to day all  ftrhom at atre he swubjectaters  tofo  New York State, where at least 25 percent is used for contact or non-contact cooling, and 
lieu Cleano f Wthe ateprer Afcerred t. Ththee  prequirementoli y s of Section 704.5 of 6 NYCRR Pacoolingc  iwas ftelexr iibnltea, skein sctrue itc tureallow tesc fhonrology equiv.  Talehnet  prt e704 rformanad ncSecte goion als t316(b) hat cooufld t he be fmederaet inl  10, face2011 signi. fi canIn tth ce api20t10 al eRNA, xpendithe tures NYISO to mesteet the requirements imated that 4,410 MW N, Y3Sof the BTA to 7 7 6D MECW fi on25

af clizaepda ctihtey  BinT tAh eP NoliYcCyA o cno JuuP lldy  
New and Future Regulatory Initiatives 

olicy.    
There athat marye severa pose pol addittential reliaional regbility culatiooncerns that are coming into ens in NYC ffect or may be finalized in the next two years 
Cross State 

corresponding ef
Air Polluti

fects are 
on R

discusse
ule (CSAPR) 

d below. A.  The three most significant rules and the potential 
fos(including Nesil fuel-firewd e York) in the centlectricity generating units with n -  This rule was to esameplate ratingtablish s greaNOter tx anhadn  S25 MW in 27 stO2 emissions budates gets for 
ha6, 2011 versiove affected 167 unitn of the rule were bs represenrtaingl an 23,275 MW ofd eastern portions of theca capa  United States.  In New York, CSAPR would 
sector. Several modeling deficiencies were identelow the histori l annuacityl em.  Thissie emonission bud totals for thegets e forlec New Ytricity geork nein the July rating NYISO the CSAPR rule (releaprovided technised on Octcal supporober 7, 2011)t information t ified in the work done by the U.S. E thato U.S.  proviEPA fdes aor iddits utionse alto  emission allowances for NYpropose theP technicA.  The NYal coSDErrection C and to generators.  U.stayed by the UniS. EPA ha  
vacated and rematended to the U.d Stas estites Cmaourtted New York’s annual allowanceS. EPA on Aug of Appeals forust the 21, 2012.  The C District of Columbia costs for 2012 at Circuit on December 30,  $65 million.  This rule wa2011 and s 
emission allowance rule, remains in effect.  In k, CAI lean Air Interstate Rule (CAIR), ano245 (see capsules in Appendix A) New Yor ther 
to or greater than 25 MW. and applies to fossil fuel-firRed g is aeneradministtors witered th namephrough Palatrte cs 243, 244 aapacities equand l 
                                        25 Ibid, page 47.                           
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Cooling Watapplicability erar nIntake Strges are difufecturrentes .  A-  pFerdoeproals erdu lerus lea wre assim rielalera tsoed  thoe NYSDEC’s BTA Policy except that theexpected in June 2013.  If the final rule is not substantially different n thMaan rch the 28, propo2011, sed arulend , athe finan lt herule  BTAis  Policy will likely be the govern
Coal-Combustion Residuals 

ing requirement that New York facilities must meet.  
on June 21, 2010.  Coal-combust -  iThe U.S. Eon residuaPA prls includeoposed bott two oom apstihon and s fofr rely agulash.  These ting coal-matceriaomblsu csturrention resly idaure als notspecif considereied in parad solid wgraphs 360-1.15(b)(14-1astes by the NYSDEC under Sub) (  manupaThis beneficial use may be elimi 6 fart 360-1.1cture of ro5ofin (“Beg shinneficigles, cal Useo”) increte prf they aodure ucsets, etd as c).  
combuhazardstionous w raeste (siduals. speci al waste).nated if  It is n thot clear when e U.S. EPA e.g., decor if U.ides tS. Eo rePA plgulate coal combans to release ustion resia final rule for coal-duals as 
COGreenhouse Gof R2 EmGGI at issiothat nas Allowance s Initiative or RGGIPrograms) took e  -  A regionffect on Jal canuary 1, 20arbon-dioxide e09.  Ten states, inclumissions trading program (Regional time.  In New York, a CO2 allowance program was adopted through 6 NYCRR Pading New Yorrt 242.k, were par t 
Needs AssessmentThe NYISO evaluated twould not have adverse im and the pothe 2009 Compential impacts ofrehensive Relia the RGGI CObilit2y Pla allown.  aIncet w as progconracludem asd pa thart oft the the 2009 Relia RGGI program bility 
pointprogra where cam costs arbon prices reat that time opf thacts e aon relianalysis.  Nevertbility in the shortheless, if t termhe a, bavailasedbilit on y of athe fuel llowfoances derecast and environmental 
be financially strained.  Additionach levels oflly, as the spread bet $35 - $50 per wteen con, hioal gh ancarbd noan eturmail tgating s decocarl-eased, fired ccreaapasecisty woul to the d fired plants would have to consider the continued viability of their plants. owners of coal-
Atpro tghisram on point the reliability of , there is no natiothnae electl CO2 railloc gwance prrid in New Yorkogram.  It is . too early to estimate the impact of such a 
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Table 4.  – New York State DEC Regulations and Policies   Central Station Power PlantsSubject Regulation DG Coal Oil Gas MSW Wood LFG NuclearAir – GeneralPermitting Requirements Part 201 x x x x x x xAir Quality Regulations (Emission Standards)Incinerators Subpart 219-2 x Distributed Generation Part 222 x  Sulfur Content in Fuel Subpart 225-1 x x x  Particulate Matter  Subpart 227-1 x x x  xNOx RACT Subpart 227-2 x x x x  x xNew Source Review Part 231 x x x x x x xMercury Reduction – Coal-fired Part 246 x  EGUs Regional Haze (BART) Part 249 x x  CO2 Standards Part 251 x x x  Air Emissions Allowance ProgramsCO2 Trading Program Part 242 x x  CAIR – Ozone Season NOx Part 243 x  
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  Subject Regulation DG CAIR – Annual NOx Part 244 CAIR – SO2 Part 245 Fuel Storage Solid Waste Management Part 360 Hazardous Waste Management Parts 370-374Petroleum Bulk Storage Parts 612-614 xCooling Water SPDES Permits Part 750 Cooling Water Intake Structures BTA Policy
Environmental Justice (Article X only) Part 487 x x x

Central Station Power PlantsCoal Oil Gas MSW Wood LFGx  x  and Waste Management Regulationsx x x x x x  Intake and Water Discharge Regulations x x   x x  Environmental Justice x x x

Nuclear

xx
x

Source:  DEC 
Key BART – Best Available Retrofit Technology CAIR – Clean Air Interstate Rule DG – distributed generation EGUs – electric generating units  

BTA – Best Technology Available LFG – landfill gas MSW – municipal solid waste RACT – Reasonably Available Control Technology 
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Table 5.  U.S. EPA Regulations   Central Station Power PlantsRegulation DG Coal Oil Gas MSW Wood LFG NuclearNew Source Performance Standards –  (40 CFR 60) Spark Ignition Engines Subpart IIII x x  Diesel Engines Subpart JJJJ x x  xTurbines Subpart KKKK x x x  National Emission Standards for Hazardous Air Pollutants – Air (40 CFR 63)Engines Subpart ZZZZ x x x  Coal- and Oil-fired EGUs Subpart UUUUU x x  Cross-State Air Pollution Rule (40 CFR)EGUs (>25 MW) Parts 51, 52 et. al. x x x  Cooling Water Intake and Water Discharge Regulations (40 CFR) Cooling Water Intake Parts 122 & 125 x x  xStructures Effluent Limits Part 423 x x  xCoal Combustion Residuals (40 CFR)Coal Combustion Residuals Parts 257 & 261 x  
Source:  DEC 
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F.  Transmission and Distribution Reliability Impacts 

from Policy  

aNduministmerousra tpiublve aicct pivitoliies, initcy initiaiattives have result es tchanges fe compon of the elra ed in chang oaf cting any ent ives, prog ectric ms, masysndatem te
(i.e., 
s, anload, d ot theher cha electringc syes, partstem. icula Legirslaly sudden unexpecttive regulatory aned d 

electsignifricaic systnt impaem has acts on tccommodathe system.  edThis s these chanection higes thrghlights the recengeneration, t policy initiativor transmissiond presen) can have ts how the 
Load As disa majocusr fasced itorn Secti in deteormin A, lnionag d thfoe approprirecast plays ate instaa critical role in system reliability.  Load forecast uncertainty is 
acfromcepte the ld toaolerd forecance.  asPtower , howse  marystever, a robust forecrs c a lled reservem planne onsiderst generally pr gin.  Actual load almost always differs  this bandwiedicdttsh when desig the actual loniad ngw systithin tems. he bandwidth of 
If the load characteristics change slowly over time, forecasters can build these effects into their forecasts, as 

ough system planning and operation.  es an

long as they have data that can quantify the sources of the change
Energy Effi

beyond those ref
ciency  

lected in t
 

he bandwidth of tolerance then, the systs.  Iem could be vulneraf the load characteristble.  ics change rapidly 
consumed and redu- ce the nWell steed forructured eneJune 2008 the PSC issued an Order  iestnfraa structrgy effure upgiciencyrades.  Reco programs provide a cost-effective reduction in energblishing an Energy Efficiencygni zPiorng thetfolio S betneandarfits od (f eEEPSnergy e) wfith the ficiency, in y 
to reduce forecasted electric load by 15 percent (26,885 GWH) b goal towned uthrough 2011.  Witilities and NYSERDA to ih such an aggresmplemesive goant new efficiency prl in a relative shortogr period y 2015 (15 x 15); and authorized funding 
NYSERDA’s current activity. Targeted savings among these prograamm s,a auof time, the PSC directed all investor-
the overall goal, while the remaining portion is from expected improvements in budministrgmentedator by LIPA, ilding cs accounNYPodest forA 68 percent , and of 
NYSERDA aefficiency stand tndahe stards.  In Octote's investber 2011, tor-owned uthe PSC ailities. uthorized funding and issued revised goals throug and ah 2015 fpplianoce r 
While energsatisfying syys-eftem-demandficiency prog requirerams ments, there is greateprovide a similar resor uncertaurce to conventinty assionaociatel generaenergy efficiency programs that is compounded in longer term load projectionsd.  I wif th thetion in t eneerms ofrgy savi the achieved e ngs of 
because savings are lower thanthe f  the policy nergy 
less than the 15 x 15 gorecast woould als, t26

bhis e towogoals or lower than projectionso low.  Iuld bef, e forqui exvaleample, the acnt to addingt uaapl, the energn rey effliabiciency saility is potevingntsi were 10 percentally at risk  
a 1the 2015 f0 perceonret dcasteviatied loaon frod. m  A thessuming th goal woulat energy efficie i cy has tpd e n roximately 2,690 GWh or 1.6 percent to quate to an ncrease of approximathe same load facely 580 MW in peaktor as the overall load, su demand. ch 
Consequently,but does not follow t for planninhe goag purpols explicitses, the ly.  Energload y-efforecficiency praster is gui m ogrded by ams wpith clear, rogra  ghigher degree of taroagetedls and cus pastt omperformers have ancae  such transfaorms maarketiont  savitran confisfodence rmatioof n.  Aobtaining specified goals than programs with more ambiguous customers 
either.  Two importanngs t relianda bilibuitldidding cotionades anlly, it is difd standfaicurdls t tsavio delineangs, antd it'e pots diffentiaicult tl overlao exp betplicitwly qeen mauantrifky et y studies described in Section B, the Reliability Needs Assessment (RNA) and 

26conservation impacts.  (2,690 GWh/168,690 GWh= 0.0159)                                          The 1.6 percent sav                       ings is base  d on t he 2009 NYISO “Load and Capacity Data" 2015 energy forecast with 
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the Installed Reserve Margin (IRM) study, depend on accurate load forecasts.  In a long-term forecast such as tfor he 10-yeathe IRM, wr RNA, energhere the energy efy efficiencficiency y goals are more uncertgoals are more certain tainha.   n in the near-term, year-ahead forecast used 
Toand ma captjuore tr stathese ute uilitncertaies aintiesnd po, wer loadauth forecorasities. Forts used in reliability studies are developed jointly by the NYISO 
energy efficieowned utilities (IOUncy for es) ach uprovitdilite year-ahey or agency based on prad forecasts the I to thRM Se NYIStudy, NYO. ThePse foA, LIrecasts inPA and the clude plannestate's maj
e o do impacts r investor-gram administrators' projections. The NYISO of 
fovr taluatehe comings the uti yealitr. y forecasts in terms of expected levels of economic growth and energy efficiency impacts 
A 10-year forewith its own cast is required for the RNA.  The NYISO combines forecasts provided by LIPA and Con Edison 
In the seand peakcon demforecasts and forecaforst als lare ba other seareas d on eof the conometriState.  A c prtwoojection-stages  ppreprocesared by s is usedNYIS. In t f energstage, O, LIPA, he irsta sntagd Ceon E, dison. y 
of the energy savings d the NYIenergy-efficiency progimp SO and the two utilities deduct rama impactscts of effi aciencyre based on progr ams, bugoals and budilding from c the eaconometric forecastgodes, nd appliance efficiency s their pstanrdojectionards.  The s 
spending levels aenergy-efficiency fnd forecutasure its ampacccouts, based on recentnt for uncertainty in  history ofexpected pro setavis prngs ovided by gra due to minipothe m ad stratential shPSC, NortfalYPA, als in expecnd LIPA. The ted 
System Planniachievement letaff. ng Worvels. The f tors' actual spending and 
DPS S king Group, whorecast used ich includes mafor the RNA is disrket pacussertd icipaand rents, viewed witconsumer ah the NYISO's Eldvocates, NYSEectRDrAic , and 
Large Lpublic policy aconcentroaad Gted growrcowth tively promot -  Unforeseen large-load growth also th, most likely es specifromfic or targ a large-setcale inded econoustrial mcreaic dtes unevelopmentcertainty projects, t in system plhe resulanning.  When ting 
10 percentdistribution s of New Yorkystem.  It sho Stautld be's dee noted, development, can have an impact on the mand.  Ihowendustrial sever, thatctor de the indmusantrial d has declined 47 percentsector accounts for only  since 2001, whiapproximately commercial sector demand increased by 24 percent.  le 
 On theupgradi ding thestrib ucatipaon scityyste of im, ndisucvih im
anticipate regional load growth;overloaded, or installing new disdual pacircuicts couldt conduc require significant new investments to the system, such as 

 lartributge neion substatw business loions.  TOs retors, replacach ing tout ranto busformers tsinesses hat woat a luldads usually w oc al level tobecome  meet utility connection requabruptly.  Rather, the effects oiremf these incrents.  Generaeased llly, toads hese projectare generas lly ado nork direct thetly wntoticipat affeced and c bith the ulk powTO ert so eysntesure they aptured in them planning  as stu
Other Load Vari

dies.     
load shifting are otheatior n Mecmechhanianisms sms th -  Inat af adfectditi loon to ead.  Lonadergy efficie shifting generancy anlly occurs when consumptd load growth, conservation and 
largely dperiods orf higiven by econh demand omic(higs.h   Times costs) sof hihifts to periogh energy priceds of low demand (low cos ion from 
conservation.  If loads respond consistently to price, thens the can r loaesd ultrespo in sudnsed cen cts). h Suangesch mech to loaanismd from s are 
If loan incadonsis resptonent respse is inconse onsiscrtenteates, then  uncertainty in the forecast capturing these variable an be t s in the forecast beco refhat can impact reli mes dilected in fficulttability. .  hTehe forecreforeast.  , 
Load Control

loa  
 and Peak 

 d conNYISO Dematrol and peaknd Re sha
Shavi

ving
n

o
g 

sponse  t  supProgramsport relia.  bilitThe NYISO hy of the bulask-power g two demand response programsloads (i.e. electricity consumers, either individual, aggregated, or LSEs surid by providinch as utilities) tg oincent partiives f that pror retaovide iwholesale market.  The first is the Special Case Resource (SCR) program, which is part of the Insctalled ipate in the l CapDemand acity (IRespCAPo) mnse Prarkoet, gramand the sec for the TO ondf is the EDor Zone J. RP.  I SCRn ad and EDRdition, thP reseo NYISO urces are depladministers oyed tfhe Tor forecargetedast o r 
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acenroll as tual opeEDRratiP orng re ICAPserve/SC shR, but ortagecsa or othnnot paer emergency reliabilirticipate in both progty needs. Demanrams. d response resources may 
SCRsinvisible to th are end-use loadse NYISO’s c Marapable of being interrupteInterface Parties (RIPs).  To paket rtInicipatformation System.  They enrold when called upon, and distributed generators that are 
which can be achieved by aggregating SCRs, ae in the ICAPs long as t market, resources mustl in the ICAP market through Responsible 
forms of communication to and from the NYISO, including enrollmhey are in tehne  be ratt same, off r zonein .  ed ate g intRo IPs  100 kW or higher, 
notification of events, and dispatch of SCRs.  They also are responsible for determinianucaretions,  responsible for all 
reduction provided by the SCRs, submitting load-reduction data to the NYISO, and distributing the amcounertifit ocaf ltioon, ad payments from the NYISO to the SCRs.  SCRs participate in ICAP auctions in the sa g program 
loadsuppliers.  Thn and its performance an me manner  reductioe amount of capacity facto SCRr.  The perfor is qualified to sell mance in tfache ICAP ator reflecutsct theion is ba historised on thase SCR’s pledg other ICAPe d SCR, whirequired to perforch is determim a test of thned from eir pledactual peged rformreductianceo dn.  Eata.  Onach SCceR’s du rinperfg each Capability Periocal perfd27or, SCRs are mance of the 
reduction achieved during tests as well as any events during the capaboirlity period.mance fact or is based on the load 
When possible, RIPs aand a seco n re given areducing theirnd  energy consuotice two hours i be requimptiont lea advst 24 hours advance notice that SCRs may red the following day 
other emergency exists.  n upancon en of otice an efrveom nt. t hTehe NYISO  EDRPt phatrog an operaram allotwsing re parserves defticipants toiciency or  be paid for 
In responmore of eisghe tot sub a reques load pt for ockeats wssistitance hin Load Zone J. Notfrom the TO for ificaZone J,tion the s will bNYISO cresponse notification system; events will clearly be identified as TDRP advisories or acte made throuan activate the TDRPgh the NYISO’ in s deone or ivations. Participamandtion  in the TDRP is voluntary. Ffoour tr thimes ee summers ofach in 2001 a 2001 tnhd 2002;rough  t2011, twice in 2003 (duringhe NYISO activa tthede Aug the Eust blackout resDRP and SCR protoragrams a total of 21 times: 
2009.  Seven times in 2006, to wice in 2010, and twice in 2011. No activations of EDRP or SCR occurred in 2007, 2008, or tion), once in 2005, six f these demand respoEDRP in the eastern and southeastern zones nse eces unde (NYvents have been called statewide; tand ICAP/SCR resour r the TDRP in zone J, describedISO Zones F-K) in various  bcoelow, on tmbinationhe remas ining events were cativate lled 
t wo occasions in 2007 a. The NYISO acwice in 2010.  nd d 
Highli

• 

ghts of the reliability demand response programs include the following: 
• 

DuringApproximat the summer of
•

ely $29 million in ener 2011, more gy pthanay 5,800 retment incentivail loads were ene rolled 
 The NYISO’s reliaparticipants between 2001 s have been paid to EDRP/SCR program 

• 
2003 blackout  bility demaand rnd 2011 esponse programs accelerated the recovery process after the August 
2011 aPeak loand 1,000 MW duringd was reduced by as much the NYISO' as 1,400 MW durings all-time peak in Aug demaustnd resp 2006 onse events in the summer of 

SapproximatCRs are currentely a ly 1,000 MW in 2005 the fastest growingto a slegmostment  2,000 MW ofof the NYCA  capacitresource capacity mix, hacontribution roughly equivalent to that of coal or wind, as providers migrate fromy in five years, a nd prvingovide  increacapacised fty rom 
program to thresource adeqeu more remun the NYISO's EDRP 
remains untested tacy o whatcalcula exttions herativeave SC bRegu prn toogram. ent the system will be a exhi Conbit sistent with the sble t significant reliance on  growth ithese rn theesources. e progra ms,Nev Neertheless, it w York 
of repeated calls during peak hours that most impact reliabilito relyy.  The NYS upon a high level of RC and NYISO cSCR resonduponse icted a n the ftechniace cal 

27to  Summer April 30thcapability period i. s from May 1st  to October 31st and winter capability period is from November 1st                                                                   
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perfresourcesormance evaluation of SCRs tjoint NYIS O/in the Installed RNYSRC evalua eserveo  Margiassessn pa Stustdy,  perfand ormtoa bnce, ettetr o eunderstnsure aand accuratny reliabilite representation of these y implications.  The SCR was selected based on capacity to reflect mequalitaastiuremon conent errors, performcluded that three perfance, anormadnce d fatigueisc o(i.e.,
unt t  persistenfactors shive judgment due to virtually no empirical data availabce).  The ould be applifatigue factor ed to the 

the degradation of performance after frequent activations over a short period of ti le on which to estimate 
cust desigomer wied for residentLIPA Peak-Lo

me. 
n   The LIPAEdge program is ath centrail ad aair cl aRednd smaondituction Program.ill commeo rcial applications on Long Island. de Thme andprog respramons is aeva proilable gram to any 

stheoftrwamore. staLtIs PA as anpro ividnteerfsace the  btehtweermosening inn the c either its hustomer’s ceomne or tral aiofr-ficecon. Tditheioning c prograom uses programmable 
communication board, which is usually located at the aitat at no cost to the r hancustomer. The thermostandendler in the customer’s t is connectsing unit ed to aand LIPA  comthe tmunicechnology used in old beeperation board is "connecteds). When t" to the LIPA he customer entsystem via ers ta wireless t home. The 
allowing LIPA to control their c he prograwo-wm, theay pagy areing a netgreewing ork (similato terms r to 
custand omer Septembe entral air-conditioning systems up to seven times between the months of June 
load is high, LIPA has to cor.  This unique conntribute in protectitrngol devise result Long Island s in loweringthe ability to curt 's precious res ourcecustomer bills, but .  During the sit also enables the ummer months when the 
for cycles thet phe curograstomerm, cussto cmeomrs pressorsfill out  onan 

reduce the 

 anaid l aofpproximately 50 MW of load. When the program is activated, LIPA 
visit.  A load-modifier benefit would onlinef f applio

ICAP ne

r 30 mincation
ed

u ate intervals over the course of four hours. To sign up 
coincident with the peak. Historically, LIPA has activated ever ftor  www.lipaethe following year idge.com; LIPAf the then schedul program is activatedes a site  but LIthe progPA hraas m in botthe ability to h 2009 aactivate them individually or in high-loay thermost 2011. d poc atets, by (~33,00nd 2010, but not k  circ0)uit, etc.  during tLIPAhese event activateds  
 Progown demram Con Ediso(aDnLRd rP)esponse , Directn Demand pro Loagrams.d RespoCont  Irot adminl se ProProgramgnisters ts.h  ree demaCon Edisnd respon is the only investor-owned utility with its 
DLRP provides compensation for load reducratmsion  (dDuLringCP) d, aisnd onse progtr ibutCommerion scial Systemrams: Distribution Load Relief 
Con Edison for its system reliability.  Both curtailable load and distribystem luted generaoad-relief periods Relief Program de (sSCRignaPted).  The  by progpriority elecram has a two-tiered reservation payment, with higher payments being paid to pation are allowerticipants in higd, andh the er proCustgomeram opertratedical di by Cstribution Eondison  netwthrooughrks d a esignated by telecommuCon Enicatidison.  The DLCP is a thermostat-controlled 
the thermostatrs are  witawarh no penaltded an upfrony.  The St incCRPenti veis a  to msiangn updator to y load-rparons ticipdevate ice, foon a voluncusing otarny centr basis al airand c can override onditions.  
progpaymenram ts ism aoctnivatthly aned bdy Con Edison during energy payments for lCooa d 's summer-pdeduction prog n Ed reisonductions ma e beaky t h
 

dae customer duringram that provides reserva event hours.  This tion 
NYPA Peak Load Reduction.  

ys or system-critical situations.   
program, offered during the summer, whiNYPch cA has alls upa demon and reenrolled fsponse pracilities to reduce ogram, the Peak their deLoad Management  times forecaof st.  pTeak hisload prog orra m lsysotem emergency.  The peak l mand during 
flagship peak reduction prweogrs cram aphaacid 66 faty coscilitts toies (29.6 MW) enr the cousad is tomeasrses ansed end usihancesng NYPA syst's emday- reliability.  NYPA’ahead and in-day 
these facilities allows for up to 15 events per summer.  In the summer of 2010 aolled in New Yornd 2k C011, tity.  Thehere we contract wis r th six events, respectively.   e four and 
 reductioNew York Stan was implementte Agency ed in 2003 Peak-Load for the six laRedurgction.est NYS Ag  The New ency energYork Staty consumee DPS prors. Over tgram forhe ye peaka-load proManagement Officegram was expans. Theded to D iPS prncludeogram is all stat eimplemented  agencies, thewhen the NYIir affiliated entities, and the County Emergers, tncy he 
Natfor prolionaongel Weather Service issues a Heat Alert, when local electric systeSO activm condiated Ozone Advisory periods. In conjunction with NYSDEC, DPS woultdions was SCR arrandnt or  aEDRP, when ctivation, and the 
be apprreductioopriate to imn to be approximately 60 plement reduMW when the prctions based on prolograom is implemenged ozone pentred by aiods.  DPS esll Statte agimatesencies.  the load  recommend when it might 
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Generation 
Renewablthe PSC in 2004, souge Portfolio Staht ton enladardrg  e-   tThe New he proportYoion ofrk Stat ree Rnewaenewable electble Poricitrtfolio Sy usedtand by reard (taiRl cuPSs), estometablishedrs. In  by 
consumed by New YorkDecember 2009, the PSC eers from 25 xpanded thepercent RPS  goto 30 peal to inrcentcrease by 2015.  the proportion of renewable electricity target of 10.4 million MWh of renewable electricity by 2015.  The new 30 percent goal equates to a 
toThe Renewa28,06 igawble Energtal e7 glectricita ty gett hours (GWh) fy Assessment ro of the 2009 New York Sta e Enerneration. Of tham renewat, conventible resources in 2007, ronal hydropower provided 90.0 percentepgresenty Plan ing repor 16.8 percentts, “New Y of the Staork produteced’s  
produced 33,251 GWh felectricity, followed by biomarom renewass (5.6 percebles which representnt), wind (3.1 percent) and biog  of the State‘s renewable 
generation.  Of the re ed 24 percent of tas (1.3 pehe State’s trcentotal electr).”  In 20icity 11, NY 
renewapercentbles result, and the bas in decrelannecewab (8.5 lep eenrcent)ergy, con proventional hyvided by bio-dmro pass, biower o-gprovided 83 percentas, and , wind provided 8.4 
fuel diversity.     ased emissions by displacing fossil-fuel generatisoloar.  Inn and cereasing nhancinprog Neduw Yorkction fr’s om 
In New York State, the RPS program is funded through a surcharge on customer bills from investor-owned 
quaaucutilittionsies.  The New York Sta for the purchase otfe En Renewable Eergy Resenergy Crediarch and Development ts (RECs), wAuthhich are prority (NYSERDA) conduoposed to be prodcucets annual d from new tpercento rouglified renewahly 10.4 million MWh by ble-generation f2015.  To datacilities.  The amounte, NYSERD ofA’s si new rx soenewable resources tlicitations have proo be procured tracured approximatnely 47 slates 
seventh s of tolihicis tatatirgon eta.  A sevenre expecteth sd tolicitao be in-service by Dtion concluded ecember in 2011.  The project2012.  s awarded contracts under the 
The intoperat ehig ingrmittentble or intd syst natem seure ofhly var iaan ermicurit the oy chutaputlleng from renewable resources ttent resource ses thauch as windt need to be and s addressed.  Tsuch ao evalus wind aate nd solaolar, the NY the challengesr generat pioon presentsed by a s 
wisystem,nd proj the ecstudies have ts totaling apprfocouxsed onimately 8,00 wind generati0 MW haon.   ve proposed t o intercISO onnecthas cond to thue ctNedew  two Yorkst updoiweser .  Since 
iIn 2004, tStantetgrae adteoptdhe NYISO conducted it wi hout  an RPS whereby 25 percentny s irst wind stingt a adverse re fliability i mpacudy which concludof electts.rica Thi ed that up to 3,500 MW of wind could be ls energ analysy wis waould be supplied bs conducted in rye renewasponse tboles by 2013.  New York 
reliaintSince therconnectat initial study, New York State has increased its RPS to 30 percentbility impaion queue sigcts. Installed nanificameplatntly exceee widnd nows the 3,500 MW ident totals 1,363 MW aified in the 2004 study as ha by 2015.  The NYISO ving updated its 2004 findings by studying the integration of installed wind plants with ns of January 2012.  As a resulameplate rattno adverse , the NYISO ranged between a total of 3,500 MW and 8,000 MW for multiple years in the future.  ings that 
The stoverall menergy audy wt a loas completw co  of pred i  Octarginal sysst odntem produuctictiononob to er 2010, a ound tha cthe osts, reducNew Yornd ftionk ps iow t wind gn greenhoer grid. This energeneration cy resultould s in sigsupply reliable clean nificant savings in as fronNOt cax apital ind SO2, and an overall reduction in wholesale electricity use gases such as CO  other emissions such 
greater challengnvestment, e to power-systand beecam use ofoper their vaations tharian conble naventional ture and price the s. Wind uncertaiplannty tsof  require a signt2,heir output, prificanovide t upa  
ecthe NYISonomicO’s u dispapdatctedh an sysd tems and procedures, which include placipowdaily forecasting wind output with AWS Trnuepower, will allow fog wind reer plants. The sources onstud securiy determity-consned tht at 
up to 8,000 MW of installed wind plants without any adverse reliability impacts.  r the integratirainedon of  
itself as an increase in overall The fluctuating nature and thesystem uncert variaintya asbility associate measuredd with pre by dicting wind plant output levels manifests to thet fihese increrst ISO toased incorp operoraatiteo nvarial cahablelleng genees, tratihe NYISO has implemthe n t lo In respons into security conan minus wind). se on resource ented che ad (load strgeas ined to its econopeomic disparating practctih and to ces. It is 
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installed winimplement a centd generation, the sralized forecastystem will experience higher maing process for wind resources. The study concluded that at higher levels of adanalysiditions deal retegrulatimineod thn reatsour thece aves to rerages regulapond to intion requirementcreased variabi willigty nidtude ramping evenuring the five-mints and will require ute dispatch cycle. The percentbase.  for every 1,000 MW increase in wind generation between l need to increthe 4,250 MW aasend 8,000 MW insta by approximately nine lled 
Accordingly, sufficient resources muest be mainor diwind outspatchaput declines. The study ble fossil-fired generadettion on the ormined thatained t 8,000 MW ofto suppor wint the reliad would redubility ofce  the power system when the need for conventional percent producedof the energy when  installed namcomparedeplate wind. This is trder of 1,600 to 2,000 MW, or an amount equivalent to 20-25 
75-80 percent of the na  to conventional generatihe result ofon. This  the mumch eans lower overall that fossil geavailability of wind-neration equivalent to or rampthe wind pls that will result becauant outpumt is eplata ltow levels. Ne-installed wind must be availableon-wind generation  for those times when the wind isn’t blowing 
mix, their lower availability couse oldf t result inhe variable na an increture ofase in wind the ins. As windis need ed tresouro respces onare add to the higher magnitude ded to the resource tharequirements assit such an increasegned  into the LS iEnss.  Italled resencreasinrve marg wind algin wso couould nld drivot necessatalled rerily drive an increaserve margin.  It isse in the ICAP  important to note 
NYISO Zones where such re e a decline in spot market prices in certain system and market impacts sfromource thes are lose chcaated.  nging cAs ondiof the publictions has noatiot nbeen a of this study, thenalyzed.   full spectrum of power 
Althouvariable or ingh the ftermittent rocus of theseesources, such studies was w as sind geolar.ne ration, in general, similar findings would apply to other 
custDistributed Generation produomer. Dce electisricity tributed at the e -  Distributed generation (DG) involves the use of smageneratind-usoner level f technolor togies he sole use ofoften consist  an individuaof modular (al residentll-scaial, commercial, or indule technologies to strial 
customers to reduce tgenerators, and offer a number of potential benefits.  The advantages of thisnd sometimes renewa approach are to allobw these le-energy) 
benefits for back arrangethments), to provide exheir demand and/or consumption and, in some cases (through nete distribution system,cess capacity to the utility grid.  Reduction in load and -metdemeringand can or sell- provide resultcontribute ting in increao an oversedall imp life cyclrovemes and def reducerraing sl or eliminatress on ltion ocal odisf ctent in system reliability in the event of a griosributitly son feederystem upgrs anadd aes.  DG dssociated
tha d t oes n equipment,  ou age, as utilities require ot 
they t tcheanse a syllow steindms bivide disconne

 – 

ual customerscted when service is int to serve a portion eorruptf theired. lo  aWd ihnen  the event used in tohe pf an ouroper scheme, however, tage.   
arm wastNee, and hydroelectric powt Metering Renewable DG toff  current net er.  Many of these inechnologies currentstallatioly installed in Nens have been commiw York Sssiotatened to take adv include solar, awind, ntage majorimeterity ong sf tathtese syste metering statutes, which mandate the purchase of excess capacity by the local utility.  The vast 

combined heautte to 2 m and s power  MW s are small in for many tescchanle, generally less ( ologies, the a than 10 kW.  Recent expansions of these net CHP) and fuel-cell projects should resddition of remult ino further implte net meterienmentation g, and the inof these clusion of technologies. 
sources anTradiof using wasd itentionclude Cal Generation Technologies  -  These installations use traditional ro heat from HP tashe well as indu generation pctrion anoces sd f synor building hechronous geat neor hraotit won.a  CteHP r, incrsystetatimso havenal ge thneerati advon antage 
wind turbinesthe system and providi and some hyng a dsro inhorter econ easing the efficiency of 
Induction generators are generally smaller stallatioonms dueic payback o to their abf the ilityco tso ts.  Inductgene ion generators are often used in 
of providing self-excitation and can be used in tin schae ale thbseannce of synchr the utonouilits generatrate poweors, wr ath varyiy grid.   ich have the advng rotor speantage eds.  
The TaStandardizeble 6 listd Interconnes the combined cction Requapaciirementty of all Ds to datG proje, which has aects that hav sizee been processed under the Ne limit of 2 MW. w York State 
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Table 6.  Distributed Generation Capacity in New York 

Technology Total (kW) 

Wind  1,14231,81Photovoltaic 7 
Microturbine  4,7753,131Farm Waste  
Fuel Cell  1,9522,556Combined Heat and Power  
Hydro Turbine  143 
Hybrid  45 
Fossil Fuel  4  21,91
Total 67,475 Source: DPS, 2012 
being typiCHP Technolcal: ogies - CHP systems recently installed in New York State range in size, with the following 

• 
• 
• 

100 –50 – 150 kW or nursing
 

 300 k  is applicable f  homes with 100 – 300 beds 
• 800 –400 k W2,500 k is apWplica is applicaW is able tpplicao ab le to apa70,000 squartmentble to commercire-f bootuilding supermas witrhket 300 –  500 dwelling units 
• 
• 

7,500 kprovidingW is applica 0.5 – 1.5 million square feet of occupied spaal office buildingce s ranging from 30 – 40 stories and 
30,000 kW is applicable to able to a la largrge hospie collegtael wit campus servih 2,400 bends g 20,000 students Althousingle-famigh CHPly re syssidetems nceo anf ad s areize a becoming populpproximately 1 kar in EuW are arope and vailableAsia on the mar, a negligket and would be suitable for a 

althpenetration hough somea ares occurred to date  fueled by anaein robNiew Yc digeork State.  Cster gas, lanHdPfi sysll metemthsane typi gacally s, ora woreible amount of fueled by natur maal rgketas,  
hetypicaatinlly is used to supplementg, and to activate absorpt idoon mestchilleicrs th hot wat aater, re usecomfd foor rt icohea cof  mfting bort o occupied od omass.  Recovered heatoling of ocscpuapied spces, indauscestrial pr or induocesstris  
proce al 
seaspurposs chillingon. ses concurrently .    Recovered heathroughout it sthe year, or frequently use confidgur fore md fultor iple purpa single purposes andose that  confidigurffered either for muls according to the tiple 
NapproximatYSERDA’s ely 8,500 MW ofCHP Market Potent new CHP ial Studstaty foewide sprer New Yorka dSt aatcross rouge28 indicathes aly 26,000 sit technicael potpotent s, the fentull breadtial for h of 
Approximatdoes noial Ct incluHP heir presumed loay 40 percentdhose residentit sites basa ofl-scaled on tel  the se CHtatewidP for sing notential bence ort a “e technicle-family residd profile, al po oth in terms small commerlikely adoptionc” sial facility.  cenario.  This estimate 
Transmission and Distribution 

capacity is located in the Con Edison territory.  of number of sites and MW 
Bulk Electrexpanded thric ough Systeampplica  -  Asti on odescribed in f a FERC OSerder tction B,o inclu the Bde all ulk Electrifacilities 100 kc System V(BES and above) definition m.  Pursuantay b e to that 
Corporat28                                         Combined Heat and                         Power arke   ion, 2002. M t Potential for New York State; Energy Nexus Group - Onsite Enery 
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order, the NERC has proposed a final bright-line defFERCmay be included ift  they a inition of BESs of 100 kV a accep ing their prore below 100 kV or exempted if they are above 100 kV based on critnd above; however, feria subjectacilities  to 
afperforfectemand entice-based ties maymethpre odosologal.  C cover prudey fonsequently, tonr t cthose facilihe NPCC will conties that are p tinue to apply its own criteria aosts they incurred to coamply wrt of theit BPS.  h the 100 kV BES defFERC determineinitd thnd ion in at the electric rates.  Currently, oftareo det deermine whafined as part upgrt of theades, if N tPhe severaCC l hundred transmission substations considered part of the BES, only 63 
these discussions, NPCC  abulk ny, aprowee needr sysed. Basetem. Therd on the efore, nasseumerortions us subsof affetationcted utis wilitill require assessment es that dollars in NPCC, although  haths eindise acassertedtions that  thehave n cosot beet of con thompliraounce ghly couladnalyze run intd oro the  documenhundredsted. T of aremillions o party to f 
tisubstatime.   ons that will be included in the new definition and the associated cost to comply is uncertahe number ofin at this  
Asrequired to  described he b coin mply with Section B, tRelia ility Coordinator, aa rnd PlaespecNPCtive rule.  Currently, C as a NERC Regionathl Ente NYISity O is registuses a functiered aonal s tdhe sole Baefinition to ilancing Autdentify who is hority, 
have grNYISO alsanoted the NYISO au is registered as ta TOnning Coordinator for New York  for certain identified higher voltState, which is nage facilities over ot expecwhich the New York TOs ted to change.  The 
register as TOfacilities listed in releva and Transmission nt aghorityreement. The NYISO has also registereds.  At this time, t  as a Transmission Planner for certain 
NYISO isthe NYIS noO ant rd traegisregime.   tered for those Plafuncnner fotions.  While thisr electric systhe NPem facCC has nilit ot determined w area remainies thas in flux, t are 100 kV ahat entities nd above where tshould he nsmission owners will be an important aspect of determinconing thtinued ce approllaboropriatea ticomon aplimonanceg  
Regulatory 
Corporareliasignibfiilitcantly y.   te Raelorgatered theniza tiomenans b of Elyectric which  Utsysteilitiems  planni -  Resng truacturing ond resourf tce ahe electricquisition c induis constry in ducNew Yted to morka Stintaate in 
Priencompor to arsessingtructuri the prng,odu eacchtio utin or lity cprooncurement oducted coof rdipowenatr thred anodugh in tetogr itates delivery td resourceo t hplannieir own end ng, withcust use in its region, 

t omerownes.  Td boo eliminate end-use custtha omers, tth genehe NYPSC reqraticoon ncernsresource with  anresd thepec t tranto tshe puiresd that the utilimissotioential exercise of vertical market power by utilities 
their generating assets.  The privilege of serving end use custties unden anr d itds jurisdictistributioion fn asseile plts tano des to divestliver that of nea powerly ar to ll 
York independent eState’s bulk-nergy service transmission syscompatenies, am and and the NYISO wdminister compeas creatomers waed to ts opened to ake operationcompetal contrition fol orti f om tive wholesale power markets. the New 
In a merchacomntpe developers totitive environme sitent, tr and ansbuild new generaparent and loction ationr-Dema esourcesbased po in areas where thwer prices should ey are mprovide tosht ne ieeded.  mpetus for 
needed.  To ensure tnd side resources hastatewide planning prhat t eve similarly been developed in regocesses, andh  reliabilit partiy ofci the electpates inric syst re i of New York Statnal ansions  e where they agio em d  minterraintaiegional ned, theco NordiYISnationO has de studiesvelopre mosted  
individual utilTable 3.  These supplementities.  All of th ethse processes ensure te local transmission ahatnd distbe supplemente gulated resources, so t h ribution planning studies that are undert asak citeen by d in 

d by re hat system relia, w en abilnd where necessaity can be assured.ry, compet itive resources can 
In recent yearcompanies in ts, che energorporate ry industeorgranization has occurred throughy.  New York’s investor-owned ut the ilities hamerger anve experienced mergd consolidation ocons s, including ef vrs aarious olidation nd MohawGas & Eleck by tricNa btional Grid o Con Ef Greatdison’s ay Iberdrola o  Spain,  Britain, the purcquisition ofand the proposedchase  Ora acongf qf New Ye and orRok ckSlantate Elecd Utilitric ties&, the Ga spur Corp chaandse of Ro Nichester agara 
by Fortistar, Inc., a Canadian company.  These consolidationuisits, whiion och f Ceas na btral asiHs udof sonPSC's Gas appr & Eleoval,ctri canc C ompproviadny e 
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certinvestain effimentciencies an funds, potdentiall lower cy directinosts to cong limited sumers, can sometimefinancial resources awas result in internal competition for transmission and distribution assets.   y from needed investment in 
BecatPSC hat tuse theseh compe PSC contaniesinues to reg provide adeulquaate tte resources to aransmission and distribution companies, it will continue to ensure 
theyorder explicis htlyav provie providedde that f or liggeneratorshtened reg remain subjeculation of generachieve performance and reliability standards.  While 
matters such as safety, reliability, and system improvet to Publitorsc Service Law jurisdi under Article 4 of the Public Serction with resvice Law, ment.  T pect to 
The corprovide nporotiate reorgce prior anizto retiratioin ofng units,  electric utilitand obtaies is not expecin the PSC's consent prioherefore, generatorr to abandonins musg bt, lacfork  exstaarmple, ted to significantly affect the reliability of the t service.  ecomlectripliance rec system duequirements, a to the contind mnueandd aatporyplicati reliability ston of regualatndarory ds ov

d Ot

thers
Performance Rate Making, Multi-Year Rate Agreements, an

at reightm aiby tn ihe n ePffSC aect. nd FERC, NYISO 
ebRegulatory Mechanisms satablancilisnh rg theate s anese lowds o af us pti o -  Public utility regub la  bodies, such ty sharessi le, yet sufficient to prtoryli ovide for safe anas thd aehr e PSC, hadDeequaparturte seve terrsvice toa fromdition  Tradcually sstoitmoughional ers while t to 
eservices are nxempt from mosow lart tragely derditional raegultatehdo, anlded rs topeo ee aking regulatina arcn ace sfm ons, ws aitro ra trante of returnsmission services allows p on their investment.  Generation 
reliability remains fully regulated.   hile transmission and distribution servicearticipation b and y firms 
The intdelivering services to customersroduction of competition in t.  Such compethe electric industry has enabled generating companies to compete in faimproved reliacilities or transmission s ition has led tbility.   ystem upgrades that reduce congeosti the on oncon thestru tranctionsmi ofs asdditiion sysonal tem, regeneratisultiong in n 
Dofi metstribution ering and billingcompanies c services.ontinue   A to“ own cost-othe wires andf-service” regulato circuits/ry aties to most customers, anfor operation, maintenance, and capital costs.   pproach is used to fairly comd prpensaovidet the bulk e utilities 
Perforservice proviregulatemand utice-based rl ates (PBRs)diters.  PBRs ties.  PB

e.g.,

Rs allypiocaw the h arevgulae beetorn used by the PSC as a preferred regulatory process for fully 
reliability standards (  SAIFIlly, CAIDI) are used.  PBR as in to reward superior servis arce aentive folso used by r distribution ce providers athe PSC oncom a cpanies ase -by -ctnd/oro meet minimu penalize inferior 
areas that are not meeting expectations.  Currently, the PSC ca ase basis to amddres s standard performance.  PBRs tied to such indices can have a pon isitmive impapose finctan on systcial penem reliaalties forbility.  below 
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G.  Future Transmission and Distribution Reliability 

Issues 

Complexreliability principal  transmission and distribution planning and operating practices are based on the fundamental jeopardize this balancof me.  aintaiAnticipning balanated generationce betwe retirements reen load and generation; yetsulting from envi numeronrmentous futal iure eventnitiatives, nucls could ear relicensing uncertainty, and marresource adequacy and operationkealt  reconliabdiitliioty pens hrspeave thectiv potee.  Chantial to create reliability impacts from a result in a gre nges in New York State's generation fleet theincrea eleses rictric syasteter relianm.  Agince on g transminatusral gas for which system desion systems require increlaiila h severy capability maysks when lines are unava ble.  On t e load side, new techd manologies providintenance an d dcreate a vulneowntime, whirability on 
create a new electric system that uses its assets better and improves operational efficiency.  The pe an opportunitch rocesy tso of  incorporating taneohese new twhile simult usly promechnooting ilonnovgies, however, can crati eate risks that must be acknowledged and addressed 
developed.  Blikelihood of cut the full effectivertain risks are known eness ofor  thcaense measures be estimate d, icannn rotes be fully undponse to whicersth mitigation measures are event.  Figure 18 summarizes the possible imbalance causes and results; this sectionood unless t provideshere i the s adetails.   n actual  

on.  External forces probably are the most difficult to address.  The 
Figure 18.  Possible Future Reliability Issues 
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in par
 Generation Retirements The New York Power Systt, by reduced load groem’s resowth urce base today is in a surplus position.  While this surplus is supported, 
expecteincludingd t pendingo retire have  and potconetinued tntial and new power plplant additions, there existo operaant retirements. Notwitte and that new plants hsandt akey uncertndi ainties on t transmisng thasion t certaioptionn facilithe horizon, ies that were 
RNA by 700 MW.  Fto the system, stateurtwideher, ma plant rrketirements ha s have been added 
cause local transmission problems thet conditi ve exceeded the amat woons could resululd have to be resolvet in the reounttire tmehatnt o waf s includgeneratied in tng unihe NYISO’s 2010 d by individual TOs. ts that may 
The The 2010 RNA higRNA identifiedh tligwoht ped trimahe potry driversential for a for a  sipogtnentificaianl inct increreasaese in pl in pant retirementlant retirements as a key uncertainty.  environmental regulatory progr2 and 3 will be renewed when thamey expires and th in 2013 ae uncertainty as to whether the licenses s. These for Indian Pare noint (Iew P) Uniscenario in the 2010 RNA, and continues to be analyzed.  nd 2015, respectively; their retirement was studied as a ts 
Nuclear Poweroperating licenses, subsequent  -  The Nuclear Re license modifgulatory Comicatmiions, assionn (Nd licenRC) is respse renewaonsible forls fo  approving initial federal 
dischretain the authority over other permitting processes such as land use, coastal-r nucleaarges, water quality certificates, and other regulatory issues. IP zone mr power planagemenat, netfflues.  Statnt es 
MW, rereactorspes in thctivee lowely), and ir Huds seson Vekinag relley (Unit 2 and Unilicensing of the it 3 have netnitial licenses, which expi electrica has l catwopacit operating nuclear pies of 1,078 MW aownd 1,083 er 
resproceedingpectively. s on t The 

29 he license renewaNRC’s Atomic Safl applicety Licensationings.  T Boahe State rd is coondf New York haucting a series ofre in 2013 a hearings annd admid 2015, nistrative 
2013 ato relicensingnd 2015), t.   If hthe e plNRCants  maproceedings exy seek approvatend beyond l from NRC to contthe expiratiinue to on of the s petfederal operatinitioned the NRC in opposig licen tion 
the pendency of those hearings, and any related appeals.  operate under federal licenses duringses (i.e.,  
Reliability issues anotdiscu relicensed assion of the fassociatcility, boed wind both closed atth in the meth a potendia and thrtial shutdown 

30ough commiof IP Units 2 a the end of e there is sissioned nd 3 h  Whil consulave been p 2015. tant studaries if t of a brothe units were ader public 
relicensed.  In aUnits 2 and 3 wo 2010 RNA sensituld cease operativitiony as, tnhe Nalysis, tYISOh e NYISO showhas analyzed the pognssible impacificant uncets irtf the uniainty abtous wet wre not hen IP 
Similarly, f t 2012 RNA sensitivity, as ed that there would be2015, the NYISO deor the purposes oftermined that a Draf, a suming that both units w aould  deficiency in 2016.  close at the end of 
would increthere would basee a over time. deficiency of31  However, t approbximately 1,000 MW sent adequate replacement resources in place prior to such closure, 
deficiency related to the closure of the IhP ere aunits.  re mechaNew Yonisms iby the sun plmmer of 2016, aace that would and tdequatehat tlhy is defreplaceiciency  any would automatically implement eitdeficiency is identified.  her market-based optirk hons or reas robustgulatory backstop planning and reg solutionulatory ps in rotcheess event a es that 
In addevelopmentdition, th thaere are a vt could prarieovide aty of gedenequraatetion an replaced tmraensTransmission Project, currently under construction, wint mipowessionr.   pForrojec exats that are in different stages of 
York City by mid- 2013.  There are also a number of projectll provids in the e at leaNYISO queue, stmple, since the  320 megawaproject includitt2010 RNA, ts of he Hudson ng  supplgeneratiy toon New  as sevesral pr propooposesed in d trSouansthmeastission New York projects that coul that may come intd bring up to servo 3,000 MW of addiice by 2015, addingtiona up to 2,000 MW, al capability into s well 
29                                                               
30generators an The State’s add other componentmitted contention   s concern, among other things, the degradation of reactor vessels, steam 
Econ “Indiomican Point Retirement Reports, a” prepand other safred by Chety upgraarles Rides. ver Associates (CRA) for the New York City 
EconAnalysi
31 omics; Re Development Cs Replporacement Oporporationt for Naturtions, al ResReliability Issues  (NYCEDC); “Inandian d EconPoint omic EnergyEffect Cs”e prepnter Nuared bcleayr Plan Synapse Enet Retiremergy nt 

 NYISO, “2012 Reliability Needs Assessourcesment Defense Coun” Draft Reportcil (N, JaRDnuaC) arnd Riverky 13, 2012.eeper.  
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Sout2012 theoa addrestern New Yorkss the infr aby 2016.structure32 needs of  In addition, G the energovernoy systr Cuomem in Neo created the Energy Highwfor Information (RFI) in April 2012 a w York. The Task Force issuay Task Force in 
utilities, financial firms and other entnitd receies witived responses fh 130 ideas to upromgra 85 privade and revitalizte developers, investe the State’s agor-ed a owned Request 
dedicinfrasatteructd trurean, tsmission,otaling more t d oh ing an theanr up 25,000 grades cMW. Among those respoould be applied towarnsed a res, over 11,000 MW of new generaplacement for Indian Point.  tion, 
There athe timirne a number of State ag and advancement onf red federlicensial nadg oministrEC o acurrently incl and D r sseude activities at D  cl tive proceOS.  As psureart o of the IP reactors.  At the State s and other pending issues level, such procethat may affesses ct 
Certrequired tificate ao obnd a SPDES permittain certain feder.  The al staNtuYStorDEC denied IPy approvals f tthe rehat arelicensing pr adminis ocess, each of the IP reactors is 
2010 and Entergy requested an adjudicatory hearing on t's appliche deniatiaon l.  The NYSDECfor tered by a Watert Qhe NualiYSDEC: a Wty Certificaater Quality  commenced te on April 2, heaAddiringtionas regardl hearingings will be held during 2012.  While t the Water Quality Certificate and SPhe IP reaDES Pectors need armit for the IP reactors in October 2011.  nuclear relicensing and NYDEC for Water Quality Certificate to continue to operapprovate, al from both the NRC for tCertificate, NRC may not issue or renew an operating license. bsent a Water Quality he 
In adrelicense IP Units 2 and 3 to dedition, the New York State teDrmine if the aepartment of ctStion is consisate will contducent witt a review of any proposed action by NRC to 
the variManagement Program. The Coastal ous uses and functions of the StManagement Prograte’s coastal resourcesam is base, includid on h the Staa broad nute’s fmber ofederally-appr policies relaoved Ctoaed to stal 
navigwhether tation,he proposed N recreation, anRC ad aestction is consihetic resources.  The Destent with all relevantpartmen Coastat of State’sng, but consis not limittency review ased to, fisheries, l Management Program policies, witsesses finding of consistency necessary for NRC to re-issue the IP licenses.   h a 
AtFo tr ehe fxample, recentederal level, the natureivit, timing and issues involvaffecting the Fukushi NRC actma Daiichii ed in the NRC licensing procedures continue to evolve.  
Recently, the NRC identified the m need to evafes initacilitiieated to exas may luaatfefe tche pott ine issues the tientmiinagthat be and advacame ncement ofknown as a result  the relicensingof the process.   disaster 
in the absenissued Memorce of a permanent waste disposal facility.  On Augul environmentat l effects of on-sitnce of ne 12, the NR e waandum and Order CLI-12-16 suspending issua s  7, 20w or renewed liC, byc unanimouenses for nucleas decision, ste storage, 
power plants until NRC com r 
pending The Memorcompandletion oum and Ordepletesr clari a stfies that all liceudy of the environmentnsing reviews aal impacts of storing spent nuclear fuel on-site. 
seismic activity for all nuf suclear ch stupower reactordy.  Also, the NRCs, includin initiated prog IP Units 2 cessend s to exproceedingamine thes sho suld cafet ontinue to aand 3.  The NRC is antiy icipamplicted atto iions ofdvance,  guiissued vadance roious decin complisaniocens requiring the IP  with new requireUnits 2 and 3 to compments based on these assessments.    Finally, in 2012, NRC has ssue 
reexemptsponseion request to a petitison , anfrd facilitom they inspect New Yorkions. Sta te Attorney Generally wi for teh fenforcemenderal firet  soafef thtyose regul regulatiaotionns is, n 
In sum, toperationshere a of IP Unitsre a number of 2 and 3 b Steyond tate and relicensing pr hfederal issueNRC  an eir respective license s that cretate unerms.  The Stacertaintyoceedings t e is actrelated tively involved in to the continued he 
Gen

solution  h
e

s in the event the units do nd aso mect recehanisms
rating Facilities at Risk of R

ive their oper in place atintog  license renewaaddress reliabilitls. y impacts and implement 
new environmental regulatory   -   The 2010 RNA identified 
initplant’iats ivescooli, wnhicg wha atere r bsyseingtem ps  proroon aqugretiamar ng Due to Environmental R

mulgatedtiics de by  lifesibo asgnet f mhacd itatto tors   s e athaprovendt coul ai ons

radr q il environmentamuapeaclitgulatt rey andlii  ad fede abilidty. These regulress the impact of a power 
                                                                  l regulatory ageatory ncies, 
Astoria32 Proposed genera Re-poweringtion (388 MW), a projects in nd CPV Vathe NYISOlley Energ queue include: Cricy (656 MW); pket Valley Energroposed transy Cent
AnaTDI Hudson Power Express (1000 MW mission er (1002 MW), NRG  HVDC cable), NRG NY Power Pathway (1000 MW HVDC cable), aprojects include: baric West Point Transmission (Two 1000 MW HVDC cables). nd 
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plantcumulatively will require cs to comply with theseo nsidnew reeragulable investtory remqent by the ownersuirements.  In the 20 of 10 RNA, tNew Yorkhe NYISO est’s existing theimatrmaed thatl powe ar scompliamuch as 23,947 MW in tnce requirementhse exist related tingo  fleetthes, or 64 percente new regulati oofthe four n existing NY  
required to comply with   initiatives could lead to mults.  Theiple unpl magnitude CA capaciof ty, will have some level of 
previously, the primary programs anned pl the ant rcoassessed were:  emtirements. As detailed bined investments 

• 
• 

NOBART x
• 

 RA–C BeT – Rst Aevasonailabablely Av Retraoifl
•

MACT m iable Contrt ol T
 

– Maxi um Achievable Contr Technolool Tegchnoloy forechnolo regiongyal h aze BTA – Best Technology Available for cooling-wategy rf oinrta hkeazard strucous tures air pollutants 
fNuYeled electSDEC promulgric generatated rAvailable Control Technolingevis united sr in June 2010. These regegulations for the controogy) for NOX. Emission reductiulal otfion Nits are knorogen Oxwidn as Nes (NOOxx) emissions from fossil-
place by July 2014.  Generators were required to file compliaons rencquie plarends by Ja by thensuae rery 2vi RseACT (d regulaReatisoonnas bly 012.  must be in 
The class of steaemission reductimons required by -generating electrithe Cleac units n Air Actconstru. The reductcted betweeionsn 196 are required3 and 1977 a to rrede subjectuce their respect to continuingive  impa(BART) tthesect unis on visibilitts have suby levemittels atd th Neiar vitionsial Pbility iarks. In Nt ew Yoo the NYSDEC and federal land m

sta
ampacnagers 

tus qu

an rk, 8,243 MW of capacity is affected.  The owners of 
alternatives that include maintaining the o

foalyses and plans for Best Available Retrofit Technology 
Two smaller coal-plant owners have planned to retire small boil, lower sulfur fr approval.  Ownersuels, and low NO of oil-fired units are proposing 
implement their plans by January 2014. ers.  Owners of plants x combusare required to tion systems. 
StaThe U.S. EPA Administndards (MATS) Rule) on Decembrator signed the Utility MACT Rule (also known as the Mercury and Air Toxics 
Clean Air Awith an effecctit, the DEC canve date of Ap grantril 16, 20er 16,12.  Complia 2011; ance with ts published in the Federal Register on February 16, 2012 
policy issued by U.S. EPA on December 16, an additional ye 2011, aar f fiftor ht yeaechnolhe rule mustogy installat be achieved by April 2015.ion and under an enforcement  Under t he 
New Yorcompliance.  Itk.  Two lar is estge cimaotael dunits  that 32 units representing 10,844 r maMW of y be avcaapilable foracity are  usnitubsject to  to come into 
to comply with the MATS Rule. Most may neeof thde extensive emissions- affected oil-fired EGUs in NYCA wcontrol upgrades or mould be subjectay need the Mto switATS Rule in ch fuels oil-fired EGU” subcategory and likely will not require extensive retrofits.  the “limited-use 
The U.S. EPA hapower-plant cooling s proposed new Sesystems.  This rule will be implemection 316( b) rules providing snted by NYSDtandards for the design and operation of 
New Yorimplemekn ptaotiwon oer plant opef this rulerators known  with open-cycle cas Best Technolooogy lingAvai syslabtele for plantEC, which h cooling-awates finalized r intakea p sotruclicy ftureor s.  the 
tsystemhat couls cand be a be modichieved by the usfied to achieve reduce of a closed-cycle tions in aqucooling sysatic impatecmsts equiva must conlentduc to 90 perct studies tento  demoof the reductnstrate ithons at 
iacnformtivateatid uon poanvai relabnelwe al offrom a N plant’s w ng towers. This policy is YISwi cooliNate thdr m, usingYSDEC, r  O has eawal stimaatnd died thascht baerge permit. Btween 4,000e.g., -7,0ased upon00 MW of a review of curren capacity could be t required to retrofit closed-cycle cooling systems.  Theaffec cumulated unititsv aes we effecll at osf ne demw reandgus flatoryor addit requirements described ional capital. These demands, when viewed in the above will increase operating comcopetitive sts for the mawell as low operating cost rerket place that is also occupnewaied bles, may infby cleaner moluence some ownerre efficient generas torplants. to sc thurtaat iiln opecrearasitingons ly burn natural gas as or retire certain 
A preconmay be at risk of retiriditions has resultedng in the near term. in the NYISO concluding   that up to 1,600 MW of upstate New York coal plant capacity liminary assessment of the new environmental regulatory initiatives coupled with unfavorable market 
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The retirement of many ofh  respethese ctunitsin a reduneed to be mitigction of atthe ed. WiNYISO’st  reserve ma to res could result in local transmission reliargin by aource adequacpproxiy, the remately fti rcent.  Currentf ilitive perement o all theb y violatse coal planions wly, New York has an ts would resulhich would t astill result in a reserve mardjusted capacity reserve maginrg tin of 29.7 pehat exceeds trcehe current requint for the summerementr of 2 of 16.0 percent012; the five percent by a si greductnificainotn woul amound t. 
shouldThe NYISO has recent be noted howevely issued r, the base cthe draftase i 2dent012 RNA, butifies potent the reporial transt wilmisslion se not be curity ifinalizssues ed for dthiue ts puo fabcility lication.  It overloads beginning in draft 2012 RNA also ident2013 that will be adifies the need for new resources begdressed through NYISO procedures described in Section B.  additional estimated 750 MWs of resources in 2022. The draft 20inning12 RNA  in 2020, increafound resosurce needs bing to the neaed for aThe n 
resnew generator retiremeources.   nts, slightly increased load levels, and a slight decrease in expected demandsed up response on 
Ftelecthuese initturreic g Enveneraiatiiroves atnion sector and tmental Initiativeshus reliab  -  There aility of the electricre several futuitre envy grid.  Discussironmental initiions of atives ththe potenat matia y impact the 
future rulemakingsre pre by thesented in t U.S. EPA he fandollowing meet on  paraga regulraphs.  Tar basis he toN discuss regYISO, NYSRulatC, Dory initPS, and NYiatives bSDEl impaC monicts of y U.S. EPA tor and 
 

the NYSDEC and potential reliability risks. 
current C Although a national climate program is not liknational plClimate onan grwould ess, sucActioafh anfe Plans  - c prt RogrGGIa m and could b RGGI ae developed subsequentllowances auctioned prily.  At or to this pthe stoint, iely to be adot is un pted by the 
Regional initiatives, such as the Western Climate Initiative, could establish other Cart upO  ofhe R  allow a naclear htional ow a prograsimilar to t GGI program.  The use of RGGI allow ance auctions m.  
Theestasblished by severae impacts could aldve nortrshe aly affend Mctid ge-Atlnanerattic statesa cncean sors a in prffect the ogramprics etha serving NYCA.    and t gosupply beyon of 2d tRheGGI pro allowgramances.   
 NYSDEC) to detrevised tRevisions o a one-hour value ofermine whetto National Ambient her, in 75 par combinationts peAir Quar billion.  U.S. EPA  with lity Staall other ndardrequires s (NAAQS)significant nearby sourthat   -  some  In June 2010, sources be mthe SOodel2e NAAQd (by S was 
must be moviolation of detheled.  If  NAAQS. mo deling indThe U.S. EPAicat has es thanot yet sourt provided guid gardinces, they cause a ces cause or conantrice tbo NYute tSDo nEC reon-attainmegn which t, then safourcefectes sources may need to limit SO2 emissions to allow the DEC to demonstrate attainment with the SO2 NAAQS.d    The U.S. EPA revised the ozone NAAQS in 2008 (eigdesigthe Whitnatinge House a areas in relatnnounceion td thato compli U.S. EPA would not bht-hour value of 0.075 parts per million).  In August 2011, 
metropolitan area and the Jamestown ance with the 2008 ozonee pursuing t NAAQS in Mahe reconsideray 2012.  The New Yorktion.  The U.S. EPA will be  City data.transp  Sort otates f oand U.S. Ezone andPA w ozone preill neecursd to orsadmedtroress aipolirt an qualiarety ia dno non-attai not attainn tment areas acrhe standard based on 2008 -2010 
2008 ozone NAAQS maintenance.  Fossil-f thuel-fat sired electignificantly cricitonty geribute tneration units o non-atatainmentoss  or intthe coeurfnere wittry and hthe  
further re(lower) the ozduce NOone anx emissiod the Pns to help M2.5 NAAQSare oas ver the next fecome into attainment.  In addition, thre liw years. e U.S. EPA makely to be required toy revise   Complichallenging during theance with this reg summer montulation and thehs wit loss-h tohf-
 

e existgas, miingni fmleet ofal-oil-burn-reliabil units in the New ity rule will be particularly York City area. 
efappellatfect on JaCross-Se courtnuar heaty 1, 2012, butate Air   The Cross-State Air rd the case Pollution Ru won April 13, 2012.  The Courtas stalyed by ae.  federal appellaPtole court on December 30, 201lution Rule (CSAPR) was sc2.  The fheduled to ederatake  vacated the rule and remanded it back to the U.S. l EPA on August 21, 2012.  At the time of this publication, the U.S. EPA still had the option to appeal the ruling Interstate Ruland it is unclee (CAIRar what) the rem fiains in effecnal determination will be.  With t.     this ruling, the U.S. EPA’s prior Clean Air 
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ofThe CSAPR w these facilities would haould have applied to 167 units in New York representing aallowances (if available) on tve bhe open marketeen faced with complia, or retiringnce opt unitsio.  The Uns ran.S. EPA esging  totfroal capacitm eq y of 23,275 MW.  Many 
costs for the first year of the rule at $65 million.  This rule addressed the 2006 PM2.timauted ipmeNew Yornt upgrka’ds allowes, buyiance ng 
ozone NAAQS, butdecreased in 2016.  F did not address th one NAAQS.  The sta 5 NAAQS and the 1997 urther NOx reducte 2008 ozions may be needed to address ttewidehe 2008 ozone NAAQS.  SO2 emissions cap would have 
The relianot have bconilitcy risks associluded.   ated with CSAPR are difficult to estimate at this time, since the legal process may 
 effluent staFederal ndard in July 2012 witEffluent Limitatioh ans - fina  It wl rule tas ano be releaticipateds thedat during the U.S. EP the summer of 2013.  The eaA would release a proposerliestd revised 
 

complia
Coal-Combustion Re

nce date would be in 2016.
siduals -

  It is too early to estimate the impacts on central station power plan ts. 
residuals in June 2010.  If U.S. EPA select  The U.S.s the opt EPion wherebyA proposed two o coal-cptionombustions for regulating coal-combustion “specicurrently ial wan plste” under  residuals are regulated as a 
would face higher waace in NResouew Yorrk ce Conservation Recovery Act subtiste-handling andfor coal- dcispomobsaustil coonst res fosir dualscoal-c m y be tt l use deoa le C, then the beneficiambustion residuerminated.  Afals.   fected facilitteierminas in turn tions 

or cconGendiomerating tipetitioons suFcahcilities as expi at Risk of Rration of Pub   -  Changes in market 
being retired.33n fro  Sem new, veral ofm thesore efe uficientetilicr Uin tipower plgli Dtiuees Re To antgChaulas tcouldnorging Mary Po resulicylt in Ackett  a nu Concontrmber ofdacitiots, unns tfhae older vorablega caps-fiacred unitsity price s, 
reliaload cbilitondiy violations, primtions. The NYISarily for v nits are runO eoltage supstimates thport.  out Retireme of merit order for local reliability needs as dictated by local 
that is in this category.  This amount of capacityat t aheccre is nt of these units coul  resultnts apprforo dou  approximaximately 1,800 MW oftely 5.5 percen nat in locural gaal trs fainsred camission pacityinstalled reserve margin.  Moreover, as previously described, if both IP Energy Center unit ptos weints reof the shut  curredownnt   
necessaby 2016, more than 1,200 MW of replacementassuming nry to hao additive in place bonal generaty 2016 aor retnirements in Sd the need f resources (tor additionaransmissl resources woulion, generatd increaion, or both) would be outheastern New York, to meet reliase by 2020, even bility standards. 
certainty.  NeThe question ofverthele when ress, NYtirementISO has severs will ocal initiatives in placcur and in what amounts is a difficult one to answer with any appropri

•

ate 
 

actions can be taken in a timely manner.  These ince to monitlude:  or for retirements that will allow 
• 
• 

OngoiTrackinngg e ovf paluoatetintiona ol gef ponertentiator real retirements  tirements due to environmental regulations 
• 
• ProceCoorTrackidinang otion f powteith the ntial reowners oliability solutisses to inform public officif alsthe an trons d pans omlicy mission akesys rste m  

The purpose of
• 

 t
• 

Ant hese initiatives is to:  
• 

Identicipaify ateny relia potentbilitial rety needs tirementIdentify so hslutions that resolve any resultiat mi  ght anrise as g reliability need a result of thein a re ttiimely marement  nner In December 2005 (CaUnit Retirements.  That order reqse 05-E-088uires all generator9), the PSC issued is grts Order Adoeater than p2 tMW subject toing Notice Requirements for Generation 
such jurisdictionas thro toug h mfile notiothballing units that mce with the Commisasy oion prir may nor to rot retirieturn tong or s otheervicrwise removing Public Service Law e. Generators equ units fral to or omg reater service, than                                         33spread betwe In addition en coal anto environmentd natural al reggulaas decrtionease sus, coal fich reas d unicurrent cts are aolsondi ations.   ffected by market                           conditions when the 
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prior n80 MW must provide notice at least 180 days in advance, while smaller units musby both othetice b NYefore retiring.  OISO and the apprnce notice of a retirement is ropriate TO, and solutions aree cdeeivveised ifd, the it e affeppeact of rs thathet provide retireme at least 90 nt is analyzedaysd t system reliability  would be jeopa
industryFuel Mmix in New Yorkix Is

rdized.  
 stansudes aar d Stanford Ite ha determpacs bmeen rts of ininelaDig whavertively diverse. The New Yorksit etxay of Sctly uconpply/stitGutes as-Electric Ifuel diversit electric utntery, histdeilitporicaey systemndelncely the electric- -  Although there is nsupply fuel o 

numerous fuel sources, including water, wind, nuclear,  relies on supply from 
Staits neighborte.  Fuel dis vand ersitdemy provides fand responslexibilite resources ty in terms ofo meetswitch be ween fuels depe   the needs o coal, and naf tural gas,the over 19 million r as well as inesidentterconns ien New Yorkctions with economi  
environmentt al constraintsn. ding on price, availability, system rcs, eliareliabilitbility requiremey, and emissions, by beingnts, or to satisfy a ble to 
The New York fuel-divethis context, the diversity rsitofy prof the upstate regioile changes when viewed fn is much rom an upstate verses downstate perspective.  In 
on naturfuel mix is al gasdom in this reinated by ngion atural is largely gas- adndriv deuan by the need to l fuel- (ga sgreat and eoril)  thanpowe thred generaat of the dotwnorsst

 r v meet .  The highate region where, the 
region.  The elati e lac  clean-air regulations in a densely popul dependence 
downstate region to the mk oorf downse diverse upstate divteate rersity igion s mitiogf aNew Yorted partika.  Thlly bey tran ability osmisf the existing trsion connecting the ated 
systemelectricit to y primatransfer prily will rely oower from norn nattural-gas and oil-fueled lh to south has limits, and ansmission 
expanded or alternate resources are in place.  These local soluoc thal rese continued growth in downstate demandtions oucorces unuld include mtil the toranre demsmissiandon  rseystemsponse,  is  for 
energtransmiy efssifion iciennfracy, tstruechnologies scture and uch alternasate HV DfueC trl souransmicess sisuch aon ors “ renewable energsmart grid” that cany.   optimize the existing 
Even these sstheuc h a olutions  r tions,in  a mita wever.  For exsts windd r nd solahrave li  hoalle enewable geequire neratithaton name conventplateion bael g ample, intermittent renewable generation resources 
generation will be the primary fuel for firing backup avaieneralabtlinge as a cap backuacity equap.  It is expel to approcted thximaat naturtely 80 al-gas-firedpercent of  generation.  
The discpotentiaoveryl abundan of anced  increof nataural gsed aas-ccessibilitsupply ay tt reo llaargtive aely low primount ofces.  new domestic natural gas has resulted in a witreduce emissih some enhancement of pipeline  This supply abundance, in co

nd the repoweringthe ability to site  njunction 
centers, a ons,  of existsingleinfrastruing power pla-cyccle or combined-ture, more stringent environmental regulations to further 
natural gas in the near term.  Such an increased dependence on nts, all appeacycle naturr likany one fely to result in increaal-gas-fired plantsings cl dependence on ose to load 
with regard to potential reliability impacts.  uel source merits increased scrutiny 
Adverse reliability impadisrupbe mitigatedtion of to a de electricity gree.  Tcts resulting frsuphe NYRC has lom aocal reliability rulesn over dependence oply from loss-of-gas supply in New (IR3 ann natural gas, d IR5)in placesuch desig as lossne od to minimize f gas supply, can 
aas ltethe lo  York City and on Long Island, which is known 
the arnatlternate fss-ouel af-gas minimum oil-burn rule (LOGMOBs a hedge aga).  Thinstiive ft prescribed loauel, however, wd levels aill result in increased air emi s rule rthe occequires cerurrenc tain ssions. Newer simple-cycle ande of a gaspow conter plantingencsy  comb. tThe o switch to the 
plants can switch to alternative fuel “on the fly,” thus eliminating the need to switch to alternate fuined-cycle switch to 
boilers.  Such units can sig el in thave the capability too the New York power  swisysntctih toem fican anhatly redus al already reduced tce the need for he acooling water. The addition of these types of ternate fuel prior to amount gas-con of tingency event. generating capaci ty that is requiredp tolan ts 
include:  a higher level of gas-eAdditional actions to mitigate alectric operdverse impationact frsom i and planninncreasing dependence on natural gas as a generator fuel requirementoil during hig for some gh system electas-firic red ploads,lant ans tod  reviewing gas pipelihave dual fuel capabg cility allowing them to soordination, the implwitch betwementation oeen gasf a  and would facilitate electric-gas system interaction. The NYISO, inne and e conjunclectric system ttion with New Yoarirkffs uti for litichaes ngeand Is tSO-hat 
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tNE is unhe goal ofdertaking a m enhancing electore detaileric-systed smtudy reli of abtihe interlity and odependencieperations gois onfg e forwlectric anard. d natural-gas systems, with 
Another natura concern with increasing dependence on natural gas is the economic impact of the volatility of 
Increacontrasingcl-gas prting forices.  An abun gas supplies danmay hece oflp  supply coupled with tameliorate the volatihlie us de endence on na ty e of hedging stp tural gas in the near term, however, of  will have pnatural-gas prricateseg toies a sonme dd longeger-tree. erm 
natursignificaal-gas-fint environmentared units.  l benefits and increased operating flexibility available witositive impach the new gts theneraat may inclution of de 
 t   NERC initiated a report Reliaitled 2011bilitNatural Gas y Perspect and Electric System Inte Gas rdependencies 

 Special Reliaive, issued on December 23,bility Assessment -  2011 in and Elecwtric In
“The majo  No

hich itand Coordinaterdepe stat dn
rity of new rth American generating capacity projected

e : dencies: A Btion  - ulk Power System 
 for the next ten years will 

rely on natural gas as its primary fuel…. However, increased dependence on natural gas for 
generating capacity can amplify the bulk power system’s exposure to interruptions in natural 
gas fuel supply and delivery. Mitigating strategies, such as storage, firm fuel contracting, 
alternate pipelines, dual-fuel capability, access to multiple natural gas basins, nearby plants 
using other fuels, or additional transmission lines from other Regions, can contribute to 

The NERC Assessmentmanaging this risk.” 

interdependencies, and; 2) a, included: 1) quantita a qutive aalitative assessment and primer on gas and electric conti
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somewhat funstructurally unbundledctionally bundled bet between these fue ween supply anelectric and gad s idelivery funcndus

nt are: 
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fueilmi suppnislhy re intlie

is needed f
rdep

stem.  or the reliable operation between both industries to 
ability deendencmandy s, whiissuesle.  tFuture natural-gas sto

• Electric load
demand. 

s present unique challenges. 

aking into account day raganed fac night swings iilities must n 
• Ampl

enhancements ma
e gas supply 

y
ex
 be required t

pected. 
o support As the use of gas-firedIn terms of supply, al large, concemosntt all furated, hiture ng hge-pressure, vaneration increases, pipeline riable gas loads.  

• Pipel
electric sector. Shale gas likely will make a significant contribution tatural gaso the U.S. supply  growth copormes tfolio. fro m the 
tawill be needeke intino e eacxcopdaunt t.  nsiohn toe long- accommterm grodateowth th ofe el gas-ectric fired gesenctor. eratiPipeline infrastruon, as more pipeline capacture planning must city ultimately 

Reandco tgnihe zioperations annonrtg bheaoth current and projected plst a anning wind the unique th expaisndsuedesd heavy dependence on n ga ands-elec chatracric teristics of the region, atural gas ftohe NYISr electrOic g tooenerak steption in ts to enhahe NYCA nce its 
• 

coordination, including:  
• 

DevelopmentWith the NYP SC explof  conceptoratios for gas pipeline visualization   
• procestakehss olders, to address jincluding TO,oint operation generators, anal and planning isd representatives of sues.  Participation is open to all NYISO new working group are: (i)increase communication among gast anhe PSC.  The three objectd electric industries; (ii) increives of tahe se 

Estcapabilities, especially in ablishment of an Electrithne  of opportunities fc aNnd ew GYoas Crkoor Citdinatiy maorkr increet. ased natural gas delivery and storage orking Groupon W  within the NYISO governance 
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conotifiordincation ationo fo supply f both indusdisruptrtionies’ opes anrd relaations with respegas and electric system infrastructure needs.  ted mReapttersrese; act to faci) joint long-terility availabilityntantd (iiives of vario m, outa plangneing o schedulingf natural , 
industry  are being encouraged to participate with electric industry secus setors.  ctors of the natural gas 

In 2003, nortnatural gas inhfeast U.S. ISOs/RTOs performed aresources close to nrastrucorture.34 With increasing na tmultural gi-region asseas-electric intssmeerdependence, developmnt of the adequacy of theent of northeasreasin  shale-gat theast load centers, and inc s 
intNYISO erdependestaff bence oflieves this is  the gast ahe apprnd elecopritric atsye time tstems ano condg cuct oan ccoerns remprehgarensive studding access to that natural gas.  
future.   d the challenges that may be in the shory of the grot- anwind glong-term   In tand of the he springtura lof g 2012, tconntia ngencasy an sysalysitehe NYISOm'  issued a request for proposa cons s ability to meet elec ls to  will be conducted to htricave  getnerahe full undtion needs. erstan Tduche expect a comtation is prehensive technthat both steical ady-sanalysistate  
osystemf the a to nalysthe is loss may of key gas d ocal gas distributi ies.  Itding of tbe impactpiepeline and lor modified by c on facilit  is possihe vulble tnerahabtilit the ulies oftimat the electe scope ric 
detail is expectof the bied to be compleds submittted. ed by  PJM, ISO-Nthe end of 2013 aE, and the Midwomplexity est ISOand  aplso marojected cy paosrticipatts, depending e in this stuon dthe ry.  The stuange anddy   

• 

nd will have four objectives: 
• 

Basecurrent in line anteraalysictions osf e xisting natural gas and electric systems in the northeast, including planning and 
• 

Dfoer electterminric ging tenhe adequacy of the gas pipeline system to supply aggregate natural gas requirements 
• AnalyziEvalua

versa

tinng g contheti beraentngeeion overnfciits anes odn   coa 10-year snatursts aof l gadus syatudl-fuey horizonstelm ca   tphabat icliotuld ay dversely affect electric system and vice 

Aging of Transmission Lines As desfor wocribed iod polesn Secti and 90 yeaon B, trhs fe toranr steel-pole lines.  By 2020, asmission infrastructure avepprroximaage age is more ttely 20 percenthan 40 yea of the 11,000 miles of rs with 70 years transmission lines ofadditional 10 percent wi 115 kll rVe tach o 765kthis threV will reashold.  If thesech the end of line is ats usefre notul life.  Bet replaced, tween 2020 ahey will be more susceptnd 2030, an to failure and require more outage times ible are out for mof their useof service.  Fful life. igure 19 illustrates the age ofaintenan transmissce.  Thision li downnes btyime c voltaogeuld inc that raease risre apprk aoachis mnore lines g the end 
To ploutagesan m scahedjor uoutled forages  three adequateor mly, theore ca NYlendarISO requires annual coordination of all outages that inclscheduled outages are evaluated to determine t dheir impaays in succesct on sysion sftorem reliability and tran the current and next csmissialendoar year.ude daily n tran   All capabilities.  The NYISO has procedures to sfer should reliability be compromiseduring maintenance.  The aging infd.ra  Thisstructure, if pro evaluacess tto e an madaintte d chanhas bge een suffthe apiprovedcient to sche maintdule on a ain systdem reliaay-to-daybilit basiy s 
challenges due to the expected volume of repairs.  ained rather than replaced, could pose scheduling 

                                        34 Multi-Region Assessment of the Adequacy
                          

 of the Northeast Natural Gas Infrastructure to serve the Electric Power 
Generating Sector, Levitan & Associates, Inc., 2003. 
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Figure 19.   New York State Transmission Age Condition Assessment 

Source: New York State Transmission Assessment and Reliability Study, 2012 
Load Variations As desresource requcribed in Sectiirements anons A and Fd conseq, unpreduently aictffectable cha relianbilitges in loay.  Smad crtan  grid acreatend emerg uncertiaing tnty on the generation opportunity to create a more flexible system.  If the load characteristics are not well undeechnologrstooies had, the beve tnehe fits may not outweigh the risks.  Thesystem and actions being impleme following section describes the issues new t
Smart Grid and Emerging Technolog

nted t
ie

ha
s

t allow technology to progress withechnolout coogmproies presentmising r to teliahe bility. 
advanced/enhanced technology and two-w  -  The ay comcmonucepnicta of tiothe “ns toS immparrt Grid” encompasses use of entire electric grid, fr

• 

om generation to end-use consumption. Such an apove prothe opeach seerkatis oto:n an d efficiency of the 
• 
• 
• 
• 
• 

OptAntiicmize aipate assendt  ruse aespond operand to systtionaem dl efficieisturbanncy ces 
Enabble le aEnable new pEna the gctive parid tort aicipation of consumers roducts, sccomervimodces, anate adll g marenerakets tion and storage options Provide improved power quality for the digital economy 
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technolCurrentoly, tgies he electand apprric grid in New York, as well as most othertechnologies in New Yoroakche could rs to conesultrol elt in sigectricitynificant improvemen flow and ope larrage ptionower syss. Increased utems ise of Smn the world,art Gr uid ses modern   
• 

ts, including: Enhancevisualizatdion, pot operatoentr decisionially avo-makiniding events similag capability throur to thgh e 2003 faster communicati
• 

Island City Outages Northeast Blacons koutan ad nd 2006 Lbroader regioong nal 
• 
• 

ReducedProviding cu powsetomerr systes withm los es 
•

 gs
 

Miti reater demand response options and results 
• 
• 

ImAutopgarovtiedng  foauutalt-e-maduty imated distrig butinagssueements, thereby enhancing distributed generation 
• 

Modernizing older utonilit sysy systtem o systpereamtiso n 35  
• 

Increasing dynamic reactive comems pensation and power-flow control in key parts of
• ReducinIncreamaintasingin proper-volt power flow-tages  the system to 

g effects of system randsfisturbers or reancesduce power-t ransfer degradations 
underway in New York. Several initiatives to expanad the use of adv 36

In ddition, the State is ancedpursuin technolg Sogymar ant d iGrimdple implemenmet Sntamart Grid elements are 
 

approach 
Increased

and strategy through its work with utilities and on various task forces andtion wi conth ansortiums. integra ted 
has system,signi monificantoring and communicat capab Use of Advaility, using dinced Technogit l an enhance  New York’stion eqa d d co  transmission and ulogy.ipment used mmunifor transmicationssi teon systchnologiems aediss. tOn theributio bnulk  syspteom bove 115 k  can be wealreV r ady 
chartransmiactesrisized as SmmartEdison’s 14 kon V ausysteto-los, p Grid. Distribution facilities, howeopa syrticsularly item, whichn rem iso more resilient te areas of New York ver, areStat typie. Recent enhacally less sophincementsticateds th include Con an 
thermal as its dynamicconditions feeder r of feedeating rpros tog nram for 3etwork o45 kp V feeders, which and sophiprovidsticaes real-time inted than most rformadiaal cition rercuigtardins, as weg ll 
flexibility. Con Edison currently is installing similaeratorsr f, allowing founctionalityr  on selectgreater powe 138 kr trV feeders.ansfers and 
The PSC has approved several projects in rate proceedings that fall unde   

operational 
dnetevelowork primaping dynary-fmiceeder cables, a feeder ratingnd installing enhances for transmission linesd distribu, replacintiong o autdr theate  Smaratid cir uit breat Grid umbrellakers, bifu, includingutom on. c rcating  
undertaking several Smart Grid R Current Research and De&D actvelopment (R&D) and ivities. Orange & RocklaPilots.n  Ud htilities in as a Smart New YorGrid pilok cutr prrently are 
project funIslandtest increased monitoring and communication on t oject that will  City neded by twork the U.S. Das its priOE. Bomary lth Orocatiaonn ge & for hosRoctwing pilot o distributprojects, anion circuits. kland and Con Edison are alsd it will hostCon Edison is using the Long 
Green Circuit program, an R&D effort directed at reducing distribution line losses. o pNartic a supercipating in the EPRI onductor pilot 
several notices to support R&D projects for Smart Grid technologies.  YSERDA has issued 
The Advabusinesses with Rnced Energ&D needs,y Center at as we Stonyll as providing a cen Brook Universitter for vay is coordlidinaattioing en andffor verificts to assist variouand capabilities. Advanced Energ ation of produs Smct funcart Gritiond s 
                                        comprehensive array of                        services.  y Sector staff work with universities from around the State to provide a 
35distributi Distributon eion autquipment, omation involve   , automs the rematic sectionote monitoring, coor These system alizing switches. dination, and operation of various 
number of sys36(SVC), Static Sytem-typese.g.

nchronous  thCaot cmpensan conator trol v(Soltage TATCOMandFlow C ),)  transmission capacity, , Static VAR Compensator ontroller (UPFC), Interline Power Flow Controlland ther (IPFose C), athnd Vat can ariaconble Fe.g.trol flrequencows, y e.g.Tra, Unifnsformer ied Power (VFT). 
s are generally referred to as Flexible AC Transmission Systems (FACTS). FACTS cover a 
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 Smart GridSmar technot Grid Ilogmy. pleme DPS hantas stion.evera  The stl efforts under wate is pursuing a comprehensive, integrated strategy to enable utobjective is ilities, includingto ensure tha interact, ptingri witor to mh utailitkingies in rat ay to ov infrastrue cacturses ae invnd testment hrougersee the Smah regular quart Grid arterly meetctivities ofing  regulated 
considered investment in a qualified Smart Grid system, con decisions, utilities have apspropriat.  A key ely Security Amember, as wct (EISA).  ell as a SmThat leart gGisrid lation created a SmTask Force.  EISA aart Grillocad Adsistv ent with the 2007 Energted fuisorynds t o Bosuppard, ort of which Nationy Indepeal Gridnthe advancement of Sm is a dence and 
foresearch cus on Samarnd the Tast Grid developk Force mhasents.  been work ing with the industry and interested stakeholders to increaasert Gri d 
The 2009 Americathe Smart Grid in Nen Rew Ycoveorkr thry aoughnd Re nainvesttional funment Act (ARRA) created a significant new opportunity to expand 
Granttotaling $4.5 billion.  The DOE i (SGIG) to provide capital sforsued Sm aar fundt Grid pring opdpinog rtof an Electric Delivery and Energy Reliability Program 
provide 50 percent matching funds, New York recipients ofojects uand nitycre annate jobouncesment f ARRA project.  As SGIGor a fun Smding required art Grid Investstatesment  to from the PSC.  No funding was used for interactive customer meters. s were required to seek approval 
The PSC approjectutilities, includingproved mats.  Con Ed received  those not rching fegunds of approximately $392 million for ratepayer-funded projects.  New York 
million for its Smart Grid Dethmonse largesulated by the PSC, received $571 million in ARRA grants for a number of 
acceleration of a variety of distributtratit portion fion aon uGrantor  (SGDNew YoG) projrk Sect. tate The C with $251 millon Edison SGIion for G projecSGIG projectt primarily is fors and $92 
devices a tomation projects, including underground   and n undergroun network sectionalizing 
prominteroperable open smarotes cyber security, ret grdi netwd system that will deork loop configuratiomonstn.  The Con Edison SGDG project is for a secure, 
energy efficiency.  The system will include renewaduces electricity demanble ed annd pearate a k-enscalabergleergy generatyion, grid use, a, cost-neffective prototype that 
charging stations, transmission automation, and consumer systems that will help expan monid incretorinases reliag, electribility, ac vehicle nd 
renewable energy and lead to greater consumer participation in the electricity system. d the use of 
Addievaluatetional project  insfuntr ding wentntation  toa nd dynLIPA fo to develop aume  compressed-aamir a pc trhojeect rmal rato creat te a Smart Energy Corridor and NYPA for a project to 
in progress. ir energy-storagein demonstgs for overatrheioad ln; aines.  NYSEGn initial study to de was awardedtermine fea funding for sibility is a 
The NYISO, ondeployment of syn behalf of TOs and chrophasors (alitselfso re, wferred tas awarded $37.4 millio as phasor measuron iementn DOE fun unitds or PMUs) aing for a projnd expaect to enhance of thec apacitorsinvestor- oto mwneake d the bulk power system more e nd the use 
will be $75 million.  The PM utilitiesU, the po ttoion tal of thprojee project will help pct investmefficintent.  Wi in systeth mro m matochinitoring fundng ands a pprovevoltaged con by trthol dee PSC vicfores  additional system data more quickly; the capacitor project will reductect be tranulk-systemsmissi reliability by proon losses.    viding 
New Yorkmoment-to-m’s bulkoment b electrasis, which inic grid requires tvolve vast amounhe constant bats olancingf cont oinuof electus rdicity supplies with demand on a Following the August, 14, 2003, blackout in the Northeastern United Staatetas , caandlcula patrtios ons and analysis. Canadsynchraonized  Powerr Sysecordintem Oug dtage Tasevices f k Force issued a report that called for the increased use of Canf adtime-a, a U.S.-
utanilitalysis ofy indust thry representis type of eventativ. In response tor better owide-area vis the 2003 Outibility of the grid and improved post-disturbance 
American Eastern Interconnection.es agr Severaeed to al PMU owners accelerate the deploage Tamk ond enty s Fitent ies were involved in torce’s recf synchronizeommed PMUndations, NERC and 
NYPA and NYISO.  he projects in the , includingNorth  
theand  gridynd athousmic daandta cs oan be usf times ed locfasterally, within substati than previously useod nste for sychnolsog y nd t tem pies. Time-synchronized phasor technologsystem operators a  planners with greatly enhanced informa ion introteco wide-area tion and dynaconmic sytrol, or stetom behavior,  provide PMUs can enhance the system operator capabilities significantly by providing essential data on the status of 
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greavoid distatly imurbproavnces liking gride t opehe 2003 rators’Nort visualiheastzati reong iconaapalb blackoutilities and situational awareness. In addition toare providing a range of enhancements to overall grid operati,on the PMal reliability anU initiative d efficiency, includiand related  technng ologies helpin g 
improved system visualizatiint ion of renewable resourcon aned rewith PMU neegrat tworks in New Englansd, andal-time  awareness, the mid-At better aslasentt uic, the Midwestse. acro  Evensstually,  multiple power sy and Onthe NYISO’s  PstMems,U network will connect  greater support for 
American Synchrophasor Initiative  Network covering the eastern United Sttario,ates a Canadand Can, to create a North ada. TheEfforts  Natitoon deval Ielop a snstitutetrategy an of Standard dappros is leaach ding theto Sma dret vGridelop ameium re nt Smart Grid Consort (Co compleof standard-based protocols for Smart Grid.  
transmission, and distributinon sectors, includingsortium), comprised  utofilit reiepresentas, transmission companies and independetives fmented by therom the power g woenerark of the New York tion, providers;researcher tes frchnoloom unigy cversiomtpieanies,s; and the  BroNoYIkhaveSO, State goven National Lrnmental aboratoentry.  The Cities; energplan and vi ons y and grid technology nt 

sion statement to gui ortium has developed a work 
oppvision aortunimonties g Cin a New Yonsortiumor mk Smembers de phallowased develops stakeholment of the Smart Grid.  The agreement on a common art Grid roadmap.  ders to understand their roles, responsibilities, and 
While expecttechnical challenges.  Ever-incred benefits are commendable, transition to Smart Grid technologies poses both procedural and 
many owners remain inadequate orattacks. Available technologies foear nesing amountd exs now ant well understois otif ng bdataui mldustings b eare secur limieted ad, gaainnd st hthea vckalueing  proandpo cybesitir-security ons for budgtechnolets remaogies cin relaan be thiively smagh.  This ll gap isin ma exacny siterbated by uations, anod. d the ini Moreotial cvero, energsts of pey costrforsm aas ance percenta enhancige ofng  overall 
chaicomn paastisobilicity, iatemd wipacth mt on earnkdet-iuseng, warrrs lifestylanty, ies annstalled business practual anacd pertices, aceived reliability, cond uncertainty thrmoughponent out the delivery 
loadunfa tmo iliaa supprity alind complexity of ter and the challenges oransacf t c r moions asso iatcaed witpabilih veties, anrifying energd post-installay savings ation suppond sellingrt.  The  negative 
Procedural C

barriers.  The
h

se ch
alleng

allenges
es 

 maybe categorized as: deling energy savings cash flow to facilitate financing are major 
• 
• 
• 

BroaSmard t Grid Complexitset of stakeholders 
• 
• 

TransiEnsuring tion cyber securityto Smart Gry  id Plans an  
• 

Development and support of stand Sdardtand
• 

Consensus on standards s ards for systems  
• 

Technical Challenges  

ReseaCriticalrch a masnd development s of acceptance for implementation  
• 
• 
• 

SmaCommunirt equipmentcation sy 
• 

stems 
Reapprco•oa

 gnich whilzing thee smar benetfi-grits and tde chchnoallenglogy is still developing, yet ces, the PSC has establishered guiatingdelines to c conditions treahatet will allow optimal  a balanced and careful teintchnolegratomaintaininge newgy sol intutioelligns teont fl touriechnologsh.  Theies, while opt PSC encoura imizing tges elechtrie usc utjust and reasonable rates for electric customers.  e ofilit eies txistoing develop sma facilities and resources, art grid systems tnd hat 
• 

Data managemInformCyber security attacks ent 
Software applation/data privacyications  



 
delivered on Energy Storaag large e  -  Electricity in large inscale and consumed iterconstantly. nnectFed power systrom the standems generawell as economics, there is substantial value in being able to store electpoint o lly must be produced and 
resources exceed demand, then being able to use th ricitf oy atpera titimoes when prnal system reoduction and liability, as 
speaking, however, the capability to store electricitya th eanes brgy wheeen limitn consumptioned, costly, and complex.  exceeds supply. Practically 
The constaprocesses onft s need tystem o match the variability of the demand for electricity with the supply involves the of hby, caavingpable of som beinge conventi“regulonaation”l faci lities runand “balancingning below no” electron flow. Generally, this is achieved by a combination 
operational challenges broug and inherentht online wit inefhin 10 tficiencies to 30 minutrmal es ofout notput (spinning reserifica ves) and others standing hat can impact reliabtioilnit. y.  Such processes present many 
Issuehighlisghte assodc thiateosed wi chthalle incongerspor andati creatng lared age am renewed emphaounts of variabsis on le renewathe valueble resources into tConventional energy storage systems such as hydropower pumped storage , anasd fe weasll asibility of ehe bul an array nest ofrgy sk grid hatoragvee  emerging . tooraols gtoe te enhanchnoce overall logies, have systthe pem roteliability, and ential to complement create a mthe ore introegratiobust pn of renewable energy, provower grid. ide new 
Hydrpower syoelectricstem. In these systems,  pumped storage hawater fls been thowes or mos is put widelymped into used mean reservs oofirs  storinduring g electricityoff-peak h for uoursse by the bulk 
pereleased trcent ofo  Neprwodu Yorkce electricity when demand is higher. Pumped storage accounts for approxima and later tely four 
acexpand due to the lack of’s gene sites ratiwhere itng capacity. While that l may be permitted aevel is nd etwicocnoe tmically he national consatrvuected. rage, itNew Yo is not expectrk has ed to 
bocess th witto hiadn thditionale New Yor “storka Sge” itaten the for and Quemb of convenec.  tional hydroelectric power projects with large reservoirs, 
New technresources, inologies ancluding flywhed appliecls, ationsadv have banced beatgun to prteries, coovimde addipressed tional marketable, grid-scale energy storage in electric vehicles for feeding power back into the grid. air, and potentially the off-peak use of plug-
YoNew Yorrk k has been a leader in promotinintrodu Batcttion ery aofnd energy  Energsty Sortaogre teage chnology in New YorTechnoglo the implementation of ngy Consortium was formeew energd in 2009 ty storao accelerge technolate tohge commerciaies.  The New l a vibrant commercial energy storage industry in New Yk and buildork.  the human capital and expertise to sustain 
Also in 2009, the NYISO becato facilitate integration of newm energy stoe the first grid operarage systems. tor iTnhese  the nation to have federally approved market rules 
maintain thethe markets as f balance betwerequency reen supply gulation proviand ddemers, deliveringand.  reserstorave cgaep acisystty ems werethat helps  enagrid bled to partoperators icipate in 
In January 2011, Beacon Power begon the U.Stephentown, NY, the first fuS. electric grid. Beaconll-sc’sa flywheel sysle fanlywheel energ operations ofy stora a 20-megge facilitawaty tt flywheel energy storage plant in tems oprinciple of kinetic energy to store a are high-speed rotati provide frequency regulation service 
facilitating system balancing and regulnda ttihen on bdy tischaakirgnge elect or “abrsiciorbingty to ”th limite gring med.  Tchheaniy aclso al devices tare capabhalet use the ed amounts of power from the grid.   of 
When the operatoperate as aion in Dfirst phase oecember 2010f the AES E, it became tnergy Storaghe first commee 20 MW energrcial gy storid-sra genera or in t calge-systt he U.S.  The AES Energy Storage facility uses advane batteery-m in Johnson Citbased storagey, NY ent system toered  convertdevelopment electr of icity intgrid-so c ced li hium-ion batteries thcale bathemical energy t at 
services.  tery storag for later release. Thee facilities, primarily com as a spany is pursuinource of balancg othering an opd repgulaortunities fotion r 

96 



97 

Considera“micro-gridtios,”n is being which are electri given to cthally isole role ofated sets o batteries af nd other forms of energy storage in the development of 
Electric V

demand of 
e

a 
h

p
icles

articular group of customers within a dipowscreer gete locnerators and/or ation. other resources that supply the 
reflected in the load  -   fAs orecdiscasut mssed in ay potentiSectially impact reliabilion F, unexpected chan ty.  Plug-nges in load potential to help reliability, but if this technology cha ges load in an unpredictain-hybgrirowd eth lecotric vehicles have the r patterns that are not 
ari ble manner, issues could 
PVehicles (PEanlug-in Elect

se.  
d presenteVd trs) ic Vhforecem tehiao itclessts. T  -he N  In 2011, LYISO, afIPA, Con Edison, ater consulting with LInd the NYISO eaPA and Con Ech developed Pls Electric System Planning Wor dison, aggregaugted -intho Else ectfrorecic asts 

The foreacceptedcast for  the NYISO'the State os forecasf Net anw York is for pod by extension, those of king GrLIPA aoup (ESPWG) in March, 2011.  The ESPWG 
term with little impact occurring until 2020 and beyontentially moderd.   ante impad ConEdct on syst for their electriem reliabc service territories.  ility in the long 
Basedto crea onte si the following circumsgnificanNYISO’st con evalucernation, for electric PEV ch trarging, even during peak-electric-demtances occur: ansmission management unless and unandtil either or bo periods, would th not of the appear 

• 
• FA siastgnier, higher voltaficant numbegre of cha PEVrgisn bge (“Stgin chaage 2” 240v, arging at times other tnd “Stage 3” han off-peak widespread, creating more dramatic spikes in demand, both lo480v, chacally and syrgisngtem-wi) becomes more de Simhopaculdts, thes suceh  circas iunmstcenatincvizeesd r arisatee,  sittru mactuy bree s or posssible chedtuleo intd chrodaurgce ingpoli times. Itcies desi hagned s nott been deto mitigateermined  reliability whetrelia her such incentives would beneed tbilito be adjusty impactes could over td be avoide sufficient to change the charging patterns of early PEV owners so that 

PEVs become the norm, it maime ty be o ded.  Intermine what centive policies approaches under developmentare t  should be flexible, as they may 
proactively avoid impacts on the gapprrid, suoprch asiate for  incentivizpolicye md ratakers es ftoro hceo most vehicle charnsider intr efficient.  Befoducing more litiagrge numbers of 
or required charging technology.  ging during off-peation efak periodforts tos  
Current  these new modes ofPEV forecasts, pr transportovides atiopolicy-makers with sufficient n, technological and other syslatem developmenttitude to monitors, a thnd ae imssess tplemenhtatie need for on of policy.  Proper rate desiin-city refueling sites, and otgns, imher issuespact on  loccan be stual distributiondied and ev systems taluatehdroug to dehoutvise New Yor optimal sk Stattratee, promogies for tion of promoti

37
ng the adoption and managing the impacts of more environmentally friendly electric vehicles. 

pA stuotentdyia  of a radial and network circuits in the Con Edison service territory was conducted to evaluate the 
trantha sformer ovtiefirloadisimultanet were iodusleny. ed as neng woediuld bng upegr expeadecste wasd a bt sysaseted onm pe a moak, bdeul it tn which all PHEVs wehe one percent or lesre being cs of the trahargensformersd  
External Forces 

impacts, al impas with ct oany lof PHEVad . gr Fowth, or the cannradiaol ct birce ruleuit, no near-term impacts were identified, although minor d out.  On the network circuit evaluated, however, 

Security reliability.  Altthreats, houggeomh impaagnetcts haic disve been estturbances, animatd ed aaginnd mitg workigaforticneg a sll tepops hseave been implemented, i a challenge to electric system t is difficult                                         372011 Trans portation Electrifica
                       

tion in New
   

 York State.NYSERDA, Albany, NY:   Technical Update No. 11-07.  June, 
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tcono dettinuously. ermine the fThe issueull effs ectare discuiveness o
S ri

s f those actions.  All issues are being monitored
ecu ty Threats

sed in more detail in this section.  and evaluated 
outages on the tran  -s  Themissi hion sysgh-volttem agcean  trahnave a signismission pficorant impaction of thet  over agrid is generally regarded as critical.  As 
not electendtric d to histrib o d agpo rve a siution rtion  widesprea ea, the lower voltage a nificant af the dverse imgrid isp conact beyonsidered d toth be le local ess criareatical beca.   use distribution level outages do 
Amongbulk power  the several hundred electsubstation wosyustem bld haveased a si ongn the ric substati i NPCC ions if cant adveperrsfeorm impaann New York Statctce defi outsinition where, only 63 currentde the local ae loss or incapaly quacitation lifyo af s partsuch a  of the 
two yedefinition ars. d Giesvecribed in Section F, numerous additional substations will be included in this rea. With the new 100 kV bright line 
place.     n the importance of these assets, security measures for physical and cyber attcategack aory within re now in 
Physicanotificatil securiton systey systms reems includmotely monie futll coveored arraound ge electther conic intrusion detection, monitoring, and alert systems at bulk power system substations or a lock.  TOs in New York have implemented such security advYorkant haavge modern ae of the latend reliable inst available security itrusion detmprovemenre currentts.  The mly in the process of upgrading systems to take 
expanding installation of new state-of-the-arte securitction, monity systoringems at, osant crid alarmitical elecng tetric uchnologitility subs es in pltaatice.  Tons in Os Naew other important and vulnerable facilities. re 
In 2003, FERC charged NERC with developing industry-wide standathafor the reliability of the BES it control or could impact BES n Norreliath Abmility.  NERC haerica undergo a process to iderds to ensure ntify and prthotat all ect criticentitail cyes responsible ber assets 
includingenforceable cyber-security regul Section 215 of the Federataiol Powens on tr Acthe elect.  Aftr s adopted and FERC has approved mandatory and 
comments, an er yeic industryars of wor pursuakingn gt to trouphe Energ sessiony Policy Acts, drafts, ind ofustry  2005, 
Infwere arastrdoptuctuere d ad sind becagnificant interesm t from Congress, the NERC Critical Infrastructure Protection Standards 
appropriate dePpth rotand ectiofreqn se et ffedactive in 2010.  Althouguency oan rds.  Discussions conth NERC is ininue between F the ERC aprocesnsd NERC concerning the  of revising its Critical 
roles onInfrastru this issue. cture Program.  Additionally, FEf NERC cyber-securiRC and NERC arety a uditengas geandd i ncom displicussianceon ws reith igartsd Criing tithecal ir respective  Since tthe advehe ent aorly 1990s, af computeri gr  athe electric power grid is a vulzeowingd Supenerable link forrvpisorypreciat Contrion haol sand been developi Data Acquisingtio wint (SCADAhin the elect) systems in ric power industthe operationry tha otf  
has becpossibilitome y of amore fully unde remote intruderrstoo intd.erf ring wit hackers and oth the operationher possible unauthorial engineering managezemed cyber int e nt of the poweruders.  The r grid  To however, a cydate, it doebs noer attact appear that a bulk power systepossible.  The source for suk capachble of ca an attackusing could reg bie onaml or widespre outage has been caused by a cyber security intrlocal or from the ado dthiser ruspidtioe on fl tahe gstinglo ibe. n excess of 24 usion; hours is  There is acould mount mple reaa struson to bectured cy bconceer atrnedtack t tarhat an outside organization or nation state with destructive goals 
elementto a givesn a geround tographhie wc reogirld to achon.  Organiieve a vzatioariety of gons hgetingave uti uselitide strus opecturrationed phs syysical stemsattac to ckaus on utility inse widespread disruption 
thousands of attempted unauthorized intrusions into utals. ilit A numy infobremation sysr of studietemss and every year with the number  reports documefrastrunt cture 
increasing anremains a possibilitnually.  Thouy that agn orh therganizae is much discussion about the ease or likelihood of "cyber sabotage," it well suppor ted terrorist group, could tconion witducth suff a strucicient resotured cybeurcr aest,t saucckh  on tas ah fe electric power goreign intelligence service or arid.  
The New York Staincluding cyber security, evte Division of Hery five years.omeland   The mSecurity ost reccondeunt rects aview is due to be comple confidential review of critetd by tical infrhe end ofastructure 2012. , 
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 Geomagnetic referred to as a solar sDisturbatorm, as a hincesgh-  -i  NmpERCact, low- characfretequrizeens acy e gevent risomagnek tito c Ndisortth urbanAmecrica.  Ee (GMDarth h), occas asionally experienced numerous GMDs witdisruptmillion people fed the teolegr more traph system.  In 1989, ah only occasional im GMD led to the collpact to thapse ofe elect rtic systhe Hydro Quebecem.  A GMD in 1921 h system impactowever, ing six storms or GMDs are expected tohan nine reach t hours.  Solar stormheir peak in 20s v13.ary ove r a 24-year cycle.  In the current cycle, solar 
A GMD is magnetic faield t large mhereby creatingass of charged elect solar pric currentarticles cs in tonsishe order ting of oefl millioectronns ans ofd i amperesons tha.  These get interact wiomtha gnethe teic-arth's induced and rcurrents may interac  with longtypiccables, tally transailways.  Onformers, an thed/ oelr cecatriuse voltagc syste conm, theducte insta ging eboilitmpaaths gnesuchtic-indu as transmissiony possibly to ced currenthe point otf  pc lines, metallic pipan damage BPS asesets,lines,  changes in the reactive power profiles.   ower system collapse due to 
Tramosntsf vulneormers on trable to hae e GMDxtra.  -higAlthouh-voltagh thege lines (ie. >345 kV) and those transformers nany problems, a widespread loss of extra -losshi

(i.e.,
gh- of volta feagew e txrtra-anshiforgmh-vers oltage trcould impansforact the power symerseari is unlikely to cause ng end-of-life are the 

resulting restoration time could be lengthy  months).  Extra transformers stem.  The of -high-voltage equipment equipment specif thaticit require longy, spare tra-leansformerd time for des may not alwsign, engineerinays be avag, and ilable.  manufacturing.  Due to are cosst peacific piecesnd  
Voltagvoltage)e insta that cbilitould resuly occurs wt in hen a GMD creates distortions in the electric wave (in a system’s current and 
much reactive support thshorter than adt amcoauld ge tlead malfunto vctioltoan oge collapse.  Systf protection aned cm ronestorattrol devices.  This, in turn, causes a loss of 
potentially months.   o extra-high-voltage transformers, lastingion f only hourrom a volts to age collapse would be days rather than 
Bothreceives GMD forec the U.S. and Caasnadts ana have agd alerts fencies trom that monitor and forecast solar and geophysical events.  The NYISO 
of the eventdamage  ofto a the system. GMD, the NYISO ha  The loss s prof pocedhree aures tgo reduencies thace the flt provowide a 24-, 48s on the tran-, and 72-hour predictions.  In 
voltage instability occurs in seconds.   ower from transformer heating occurs somisver steion syns of mistemnu redtes,ucing, ris where k 
On April 30, 2012, Factions to protect the elecERC helvaried, citing two reports-- NEtridc  a tsystecem.  Panelishnical confetrence t opinions on to discuss he GMD vulneramagnitude of ribilitsky a to thessessments and mitigating 
Disturbances on the Bulk PowerRC 2012 Specia System, and Fl ReliaERC/DOE/DHS 2010 Rebility Assessment Interimport.  In t Repheort: event Effec elects triocf  sGeomagnetiystem c 
protNERC Intectingerim Assessment the transformers a Report snd hence speuggests voledingtag recovery efe instabilitfortsy cou c .  The Fld trip power equipment,  of at  severe GMD, the 
million Americans ould be without power for several y ERC report estimates as mahereby ny as 130 transformers.  NERC is continuing its vulnerability assessmentears due , which is expectto widespread damaed to be published in 2013.ge to extra-high-volta ge 
In the me

• 

antime, NERC has identified the following actions to mitigate vulnerabilities: 
• 

System analyses to identify vulnerabilities  
• 

Enhancemencurrent blockit nof g system design and operating procedures; and, if required, addition of neutral 
• 

Training programs for pl
Aging Wor

Manag
k

 
force  -

ement of
  

 spare equipmentanners an indvento operaries, especially tors transformer specifications 
measures intended toWorkforce issues a enhance the use anre under actd productivity ive of scrutthe eliny related to staoverall employment in the transmission and distribution segmentec otrif cthe industry utility indusffingtr ley workvels, training, and  has been deforceclining in New .  While York in past years, the size of the workforce has been relatively stable from 2006 to 2008, with a somewhat 
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decliningimprovements ha trend seen in 2009 ave been reportnd 2010, as illusted in workforce uratse ted in Fo achieve higigure 20.  Ather levels of productivity through cross  the same time, significant trai
Figure 

ning, 
20.  Electri

automation, 
c W

and 
orkforce Levels 

enhanced communications.   

 Source: FERC Form 1 Annual Reports (2006-2010)  
 Normalized levels witreported that concontractoh tr sehe same level oftinuing imTransmission provement reliabilitand Distribution Staffing Trends (1997 y as inn workd staffingforce p. roductivity have allowed sebase year).rvicd oue of increased loa  Utilities hatsourcing (i.e.,

ve  use d of procedures.  Srovme sices), utipecifilitic exaes atmtriples include:  bute productivity   In aincredadseitions to  neto crwo sss-ystetraining anm equipment, tools, and work 
• 

• 

Improveand status od auf fatomacilittedies t commhat weunicatire previously deon techniques providveloped manue information to the operators on loading 
• 

Improveneeds andd enable  more eff monitoring allowicients predi deployction ment oof loading f woarkndfo prcossible cally, redontiucing ngencies ttime sphate nt gathering e to meet these needs  identify pressidata ng  
• 

Improvequickly and red appropriately to oumote device monitoring, tages part of the Smart Grid concept, is helping utilities respond more Newer trearlier desigansmns, reducingission and  dmaistributintenaion equipmentnce requirement frequently has prresulted in more efficient operation and maintenances.  Desig. Mainten revisions by maoven to be more nufactruerers haliable than ve 
• New trather typehas ofn by t line maime intteeriarvals al redre eauces tsier ahe totnd quickal applied ter to instim nance driven by diagnostic analyses 

reduced the time required for certain procedures ae spell. Impnt on maintenroved tools aannced wor k practices have 
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• Crew use has and anticipatibng needseen improved by impr based on weather oved job forecsite repoasts rting, mobile network work status reporting, 
replacements will have to acquirThe impending

 

 retirement of large numbers of experienced electric utility workers is a concern.  Their new methotechnology suds rroundinand systems throughe t he tg the evolution the course ofechnical kof t  ntheir caowledgd reers.  Ae to handle he smart gri .  A July, 2011 report by KEMA for tn exatodmple ofay’s techn this chaologyng ea is ts well ashe evolving learning he GridWise  Alliance included the follow
As of 2008, approximately 53

i
 percent of 

ng:  
the electric industry workforce employed by utilities is aged 45 years or 

older.  More recent survey results suggest that utilities will need to replace 46 percent of skilled technician 
positions by 2015 because of retirement or attrition. Approximately 50 percent of the engineering workforce 

The refwill be e

replacement oferenced reportligible to retire by 20 looks upon15.38  

 experienced electric utility this subj ect frworkerom the viewpoins as they retire, howt of a national transition to smart grid.   The State.  Uhas parttilities annered witdh severa labor organizations are attempting to address this grever, will be aowing problem.  One New problem for New York York utility  
line-worker skills.  Twork sooner than if they wehese progl commurams anityllow t colleges the utilito oy to hire wffer courseworkerork that will train peops who can be qualified to do electle in basic electric-line-ric-
Grid Cthat wionsortium are workinre tog with hire peo a nu ple without such educational background.  Utll address the technological advamncber of es thacollegest smart gri andd  aunivend relatrsiteies tod digi develop tal and comeducailities and the Sma t 

 munictional patiorogrn advam r
will bring to the industry. ans ces 
Table 7.  Utilities Workforce Transition 2009-2015 

Potential Attrition and Estimated Number of 
Job Category Technicians Retirement 50.7% Replacements 049.2% 27,800Non-Nuclear Plant Operators Pipefitters/Pipelayers 46.1% 12,30
Lineworkers 42.1% 8,900 0i 51.1% 30,800Eng neers 16,40
Source: Center for Energy Workforce Development, 2009

38
                                        

 The U.S. Smart Grid Revo

                       
lution Sm

  
art Grid workforce Trends 20

 
11, KEMA, Inc., 2011.    
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H.  Key Findings and Recommendations 

As iexamllustrined periodicaated throughout the Study, transmission and distribution reliability is not something that is continuously being aslly.  Ratsessedher, b by nuoth merous Fshort- andedera lonl, Stg-terate, am reliand Regbility in planning aional entities.  Yendt e ovepen wiratith onas ll theis  efforts to maintain reliability, the State has opportuni o supties t port reliability improvements.  The following highli
• 

ghts key findings and recommendations.  As assessed usingcriteria.  Mechanisms to ma existing metintariin reliacs, the electric system meetreliability risks. bility are in place shous aldll curr a planent reliability standards and ning study identify potential 
• 

 To mtransmissiaintaion, n redistributiliability, undeon, anrstd anloadding) is es thes comential.  Sponents of the electric system (generation, topEEPS, and promotinology through, amg environmentalong other things, re RPgulationS, prosmo, all of wtitate ng dand emfeanderal pd-side manolicies have agemenchanged the system 
generation fleet.  Smart grid and advanced technologies ahich accre expecelerated retted to introduirements in tt throughh De exiR anstd ing 
systchanem.  Howges.  To dever, tate, chanhe complexitges have been y of thince electorporraic systted intoem ma the y limplanning and operatce aion ofdditi the electonal 
new policies and technologies system wide.   it how quickly the system can adricop t 

• 
 In lithe Sgtht atoe anf the nature and age of much of the generation, transmission and distribution system within poteinvestntmential re in electtid rethmee likelihood nts of ric systof soemm ine suthe need ch facilities in tfor replacement offrastructure to maihe neantair tn reerm, many of those facilities, as well as 
 
customers.  The Energy Highway Initiative is an opportunitlyia to b tilithe Sady while consideritate should support reasonable 

• 

dress these issuengs.    rate impacts to 
In thatits ha povle acciciese ass tnd o roactibustons, the State should support a diverse mix of electric generation fuel sources 

• 

natural gas as a generation fuel deliv, especiaery systems, plly in tartihe downstacularly in lite rgeghti oofn li.  kely increasing dependence on 
The Statproceindust nue to monsses. ries ae should contnd use such ai wareness to infoitor the grrom itswing legislati interdve e, rependgulatence ofory,  eandlect planniric andng na decisions atural gas nd 

• 
 engThe Stineers, gate shoiven tuld encourretirement. he impendingage work losforce s of ldarevelopment ge numbers forof technic experieal nced utilitelectric utily workers aity workers tnd utility o 

• 
 Svaurious initpport the develoiatives apimentmed at and mak imping lementadistributed tion ofgenerat distributed generation technologies through 
shouldsystem c infronsiasdteructure ion compatible with the Str the imandpac tm too re accesthe natursible toal gas sy consumerstem ansd.  While  future gsuppas piopreline and loting such aacte's electric 
company infrastructure, and foster measurable and verifiable energy conservation, efficiency, ctiaons, l disttributionhe State  

• 
 demand response programs in New York State.    and 
New Yoability orkf t Stahe Ete should encability to restore service lectric Syst ourage the development aem tnd eo withffectivestly cand orommuni mitigcatofe  cthose efft-effectiveate with cusects tomeof s emveearesure storms ths, ata end enhancers following severe stnhorms.ance the

  
  t he 
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Appendix 

Study Team 

The staAs permitted by legislation, this report waReliabilitte agy of New York's Elencies included DPS,ectric Tra NYSnsmission aERDA, NYPA, LIPA, and NYSDEs developed by staff from state agencies, the NYISO, and Distribution Systems,” issueC.  The previoud in November 2s “Report onnd NYSRC.   the contractor overseen by a study team.  Findings from 000, hired a this study are drawn from existing reliability 
 Environmental Regulation Capsules 

assessments conducted by agency staff, planners, and utility staff who comprised the study team. 
NYSDEC Regulations  
Air Regulations Part 201, Permits and Registrations 
peParmirt 201 requires owners, operators, or botsubjectt  oto r rethegisestr reatigon ceulatiornstifi muscatet  frapply om thefor a  NYSDh owners aEC for thnd operate operatoion rs ooff air-con such sourtaminces. ation In general,  sourcespe fa to cilities obtain a rmit or a registration certificate from the NYSDEC.    Subpart 219-2, Municipal and Private Solid Waste Incineration Subpamodifiretd 219-2 a privatepplies t solid o any new or modified municipal solid-waste incineration facility or any new or consand HAtruPs ct aa re souincluded in rce of a-ir cwaonsteta inciminatineration is ion fassued cility ion then or a Stthis rule. fter Aate of New York for which april 1, 1989.  Emission stan initndairds fal peormitr NO txo , PM, 
 Part 222, Distributed Generation The purpose ofgeneration source Pasrt lo 222 is to estcated at mianor blish emission stafacilities and new ndadristribuds and teted-stgeinneg reratiquionre sourmencts fores.  I et ixis sproposed rule will be relea  2012.   atntiing c dipatestridb thuteat da  sed for public review and comment in i
 Subpart 225-1, Fuel Composition and Use – Sulfur Limitations FNYSDuel-sulfEC uantir limitcipateatisons a that rere incorporatvisions to tehed int sulfur lio Subpartmits  2fo25-1 fr fuelo oils will be proposed r distillate and residuand adoptal fuel oilse d in 2012.and coal.  The  Subpart 227-1, Stationary Combustion Installations 
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Subpalimits are also set fort 227-1 regulartth in tes parthis rule.  Disiculate mattter emissions from solidadoption of Part 222. ributed generation sourc-fes liuelk (ely will not be.g., coal) ande oil-fired  subject tso outhrces.  Ois rule upon pacity 
Subpa(NOx) rt 227-2, Reasonably Available Control Technology (RACT) for Major Facilities of Oxides of Nitrogen 
staSubpandarrds at 227-2 are included in tpplies to facilithe ruiele for bs subject toilers ano a Titd le V peturbines (cermit due to their potential NO  emissions.  Emission stfuatiture revisions to ton power plants nd distrib station power plants) and engines (central ha uted-generat ntral x

is rule are contemplated aion t tshois turcesime.  located at major sources of NOx emissions).  No 
 Part 231, New Source Review for New and Modified Facilities 
new aPart 231 establishes tn he new source review preconst ion, construction, and opeattain d modi ructment or fnonaied fattcaiilitnmeies innt wi New Yorkth the n atiStaotnal e.  Paambrt 231 aient aipplier qualis in aty sreatandars of ds the Sat netatwe thratiat are eitheon requirements for  and m r in 
ozone, PM-2.5, awith emissions abnd PM-10 and is iove applicable thresholds.  Currently New York has areas classified as nonaodittfiaiendm faecnilt fitioer s 
Requirementsapplication of  forlowe new mst achiajoevabr facille eities n attainment or unclassifiable for all other regulated NSR contaminants.  
contaminants and application of bmiest-avssiando  major modifications at existing major facilities include the 
Determination of control technologies isailn rateable con techntrol olotgechnoloy and ogffsetting of emissions for nonattainment 
minor modifications are required to meet done nment record kon a case-by-case y for attaieeping and pos basisibly monitoring rs.  Existing m acjor facilities ontaminantst. h equirements. at perform 
 Part 242, COPart 242 establishes t2 Budget Trading Program 
Greenhouse Gas Initiahie Neve.  Paw Yoor greater than 25 MW. t rt 242 ark Staptplies to fossil fe component of the COuel-fired g2 Budenerators wiget Tradinthg  aPro namepgram unlatede capacitr the Rey equagionl toal  
 Part 243, CAIR NOx Ozone Season Trading Program PaTrart 243 establishes t Progra he NeThis rule was scheduled to sunseding m, designed tw Yorko mit igate interstate tran State component of the Cleat on December 31, 201sport of on zone and nitrAir Interstate Rule n aced by o (CAIR) NO1 a d be repl the Crgen oxidesoss-St, aan ozonx Ozone Seasone precursor.   Rule (CSAPR -vacated on Aug see below under “Fust 21, 2012 and Partedera 243 remal Regulains in effecttions”) effective January 1, 2012; however, CSAPR wate Air Pollution . s 
 Part 244, CAIR NOx Annual Trading Program 
mifuel-ftigaired electte interstricitate ytr ganspeneratingort of  funitine s.  Thiparticsulate rule was ans scheduld nitrogeed to sunsetn oxidexs by limiting emissions of NO  from fossil replawas staced by CSAPR (see below undeyed on December 30, 2011 anr d Pa“Federal Re  on December 31, 2011 axnd be rt 244 remagulations”ins in ef) effecfect.t ive January 1, 2012.  Nevertheless, CSAPR 
Part 244 establishes the New York State component of the CAIR NO  Annual Trading Program, designed to 
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Part 245, CAIR SO2 Trading Program Paparrtticula 245 establistes and sulfuhes thr die CAIR SOoxide.  This rule 2 Tradingw Pras osgrachedulem, desid tgneo sud nset on December 31,to mitigate interstate  tran2011 asportCSAPR (see below under “F n  of fine ed g d be replaced by December 30, 2011 and Part 245 remaeral Re ulations”ins in eff)e effecct. tive January 1, 2012; however, CSAPR was stayed on 
 Part 246, Mercury-Reduction Program for Coal-Fired Electric Utility Steam-Generating Units PaMercury emission caps rt 246 applies to coal-fapplired cey to 13 existntral-statingion power plant facilities and emisss with nameplate capacityis anticipated that the monitoring requirements in Part 246 wilion l bestan modidarfiedds  aaption s ply to greater th new coaan 25 MW.  
adop of the Utility MACT (40 CFR 63, Subpart UUUUU). a result of the U.S.l-fired units. EPA’s   It 
 Part 249, Best-Available Retrofit Technology (BART) The purposes ofvisibility in Federal Cl the Beass I Areas (st-Available Retr

e.g., National ofit Rule (BART – Part 249) are to reduce regional haze and improve 
SOwit2h or heat PM input10 are pots greatenter tially subjecthan 250,000 mmBt to Part 249.  The unitu/h aParnd aks).   potFosentsil fiaulel-f to emitired st more thaeam-electn 250 ricityto-gns per yeaenerating units 
not in operation prior to August 7, 1962 and were in exists speence cifon Augustically affe ct7, 1977, or underwented by Part 249 are th ose tr ofhat NO were x, 
reconstruction between August 7, 1962 and August 7, 1977.     Part 251, CO2 Emission Limitations for Combustion Installations and Gasification Sources. Pagenert 251 will apply temission rration plateasnt achievable by ns thaot new power p add 25 MW or lants witmore of h a nacapamcieplty. a COte capaci2 emissityo of 25 MW or grean standards will be establisheter and to exist based ing ew natural gas-fired plants. d on 
 Water Subpart 750-01, Obtaining a SPDES Permit The requirementSubpart 750-01. s for applying for a SPDES Permit as well as the content of SPDEC permits are set forth in 
Subpart 750-02, Operating in Accordance with a SPDES Permit The co750-02mplian along witce obligh the penaations litncluies foding reportinr non-compliag, monitoring annce with SPDES pd inciermitdent repors. ting are set forth in Subpart 
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Best Technology Available (BTA Policy) Through thith s policy, the NYimpinge BTA to miement naimize at the intakdverse enviSDEC identironmental imfies closed-cye or entrainment throughpacts (incle cojury and oling or tmorhe equivatality to fish anlent as tdh shellfish vie performance goal for 
and Section 316(b) of the federal Clean Water Act (see below un the cooling system) pursuant to Section 704.5 ofa  6 NYCRR issued by the NYSDEC.  A copy of the policy is available online at:der “Federa l Regulations”) in SPDES permits 

http://www.dec.ny.gov/docs/fish_marine_pdf/btapolicyfinal.pdf   Materials Management Part 360 Peregrmiulattitions.  There ang, landfill core provinstructisonions, ref, and operaerred to beneftional requirementicial used ds for solid wastes are addressed in the Part 360 
fceor BUDs under Partain materials frort m360-1. being15(b) classified as solid wastes.  Coal eterminations, in the regulations to exempt  under certain conditions.  combustion bottom ash and fly ash have qualified 
 Parts 370 - 374 Thedisposa defilni are settions o fortf hazh iardn Paourtss 370 t waste harough 374.nd the requirements for h azardous waste storage, transport, and 
 Petroleum Bulk Storage Parts 612, 613 and 614 Pafacilitrts 612 ties withh aroug combined peth 614 address the roleum stopermitratgieng c, engapaciitneeringy great econtr tharols, n 1,100 gand recorallons.  Thesed keeping requirements  regulations pertaforto b in  oth above ground and underground tanks.  Environmental Justice PaPublic Service Lawrt 487, Analyzing Ar Environmentticle X al Justice Issues in Siting of Major Electric Generating Facilities Pursuant to 
The purpose ofpart of an Article X ap Part 487 is to putplication, applica the requirementnts must submits set fort: h in the Power NY Act of 2011 into regulation.  As 
An evafrom the coluation ofnstruct sigionin aficannd topera and atdverse dion of the ispropfacilitory. tionate environmental impacts (if any) that may result 
An of the prevaluatopioosn oed or f the cmoumulative dified facility. impact from the facility and other relevant sources within a half-mile radius 
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A cadjoacemprehensnt communiive demoties angrad pto thehic, econ county iomic,n whi and physicach the plr descriptoject woiuonld  obfe loca the imted.pa cted community compared to 
Air  

40 CFR 51, 52, et. al., Cross-State Air Pollution Rule (CSAPR) This rule establishes NOof nameplate rthe United atings greater than x and SO25 MW in 27 sta2 emission budgetes (includingts for fossil fuel-fired electricityStates.  Annual and ozone season NO  allowances an New Yd annual SOork) in the ce genera allowances will ntral antingd eastern por units with 
central-station power plants.  If a facility be allocationsted to  
There afacility must obtain allowanre corresponding stactes fe-spromecif anic eother faci emits molity in New Yoxre NO 2x or SO2r thank or, t the number allowances allocated, that 
emission caps.  This regulation will be implemented by the U.S.mission caps (or emissi EPA.  on budgo ae limited ets) in additxteion nt, in anto the facility-level other state.  
2012, but was stayed on December 30, 2011. The rule was to take effect on January 1, 
 
Engines 40 CFR 60, Subpart IIII, Standards of Performance for Stationary Compression-Ignition Internal Combustion 
engines.  The This rule sets fsorth emission standards (NO , CO and PM ) for new compression-igmodel year.  These standtandards dariffer by mods will apply to new distributed-gdel year.  The rule x ad10dressenees engines maration sources of such engnufactunition red th(dieserough tl-fired) ines unthil Pae 2015 is adopted. rt 222 
40 CFR 60, Subpart JJJJ, Standards of Performance for Stationary Spark Ignition Internal Combustion Engines Thisand rThese stast aule rds sets fo thy moemissndidaffrds will apply to newerr b  del yeion ar.  Thestandard rules (N adO distributxed gdre anssed CO  eneras e)nfor new spartigoin sourcenes manufkactured t ignition h(naturrough tal gas-he 2015 model yeafired) engines.  Tr.  he s of such engines until Part 222 is adopted. 40 CFR 60, Subpart KKKK, Standards of Performance for Stationary Combustion Turbines This rule sets forth NOx emission standards and fuel-sulfur limits for new turbines.    40 CFR 63, SuReciprocating bIntpart ZZernalZZ, -CombusNationtioal En Engmissiinesons  Standards for Hazardous Air Pollutants for Stationary 
This rule covers the same sourhazardous air pollutants. ces as 40 CFR 60, Subpart JJJJ and establishes standards for emissions of 
40 CFR 63, Subpart UUUUU, Utility MACT The U.S. EPA proposed tstIn acandcaordrds ancefor haz with arda cous honsenaiis rulr pollute on Mat de ants ey 3, 2011, tcree, a final rule wasmitted from o establish na csigned byoal- and otionil-fired electal emission limitatiric utility stoenas the U.S. EPA administrator on December 16, m g and eneraworkti pngra unitctice s.  2011.  The a2016) to comply witnticipatehd t compliahis rule.nce  deadline is early2015.  Facilities may be granted an additional year (until 
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Water 40 CFR 122 & 125, Cooling Water Intake Structures These rules were promulgated to proposed in 2011.  A final rule is expectimplemeed in 2012.  This rulent Section 316(b) of is al theso  Clean Water Aaddressed in ct. the A NYSDEC’s revised rule was BTA Policy.  
 40 CFR 423, Steam Electric Power Generating Point Source Category The efforth in tfluenthis rule.  This rule wa limitations for coasl-, natural gas- last updated in 1982; a and oil-fired  propanosad nul for a revised rule maclear central station power y be releaplased in mid-nts are set 2012.  Materials Management 40 CFR 257, 261, 264, et al., Coal Combustion Residuals Rule The U.S. EPA releaand fly ash) as eithesed a proposer a special hadz rule on June 21, 201ardous waste (Subtitl0 te oC) o regr aulate cs a noonal-combu-hazardoustions was residualst  (bottom ash rule is expected in 2012.   e (Subtitle D).  A final 
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