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Active ageing
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Active ageing may impact positively on society, through the increased communication of
values and expertise — when three, or four rather than two generations are involved.
Organizations are increasingly aware of the loss of collective memory that occurs when
people retire. Europe will substantially revise their pension system by allowing their
citizens to adopt flexible retirement schemes in which, after a certain age, they can
progressively decrease the number of working hours.

Active ageing: active ageing may impact positively on society, through the increased
communication of values and expertise — when three, or four rather than two
generations are involved.

An open and attractive European society
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So the answer can only be cultural: (1) more participation by the citizens; (2) more

intergenerational conversations; (3) a bigger role for curiosity and imagination in a new
. . . 9
culture of innovation and entrepreneurship.



Tackling the challenges of the knowledge
economy
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Talking about the service economy as one of the ‘job motors’ and closely connected
to the progress made in information technology and the establishment of large
information infrastructures, there have been intense discussions on the so-called
‘knowledge economy and sometimes the learning economy’ in the last decade.

The production patterns are changing due to the change of customer needs. At the
same time — enabled by the Internet and open source platforms — there is a growing
tendency towards user innovation or even user production. They change the products
by being integrated in more ‘open’ processes, by beta-testing certain products and
giving their feedbacks, which result in alteration to product designs, or they just use
products in non-prescribed contexts — e.g. people using IT-technologies to manage

their daily living in households, which was not meant to by the initial design.
10



New forms of value creation activities
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(1) more distributed knowledge-creation, with cross border, project economy value creation
exploiting knowledge networks;

(2) accelerated and temporally flexible generation and take-up of knowledge;

(3) more hybrid/integrated/applied knowledge-creation;

(4) smarter/specialized knowledge-creation, with the increasing need to integrate different

knowledge fields, where specialization counts;

(5) more codified information, taking the form of patents and standards, commercial

information;

(6) more ‘managed’ information, with forms of ‘automated’ knowledge mining and creation

on the basis of advanced knowledge technologies, distance learning packages,etc.;

(7) more frequently collaborative and informal knowledge, with more peer-topeer exchange

of experience, experts and lay-people working together more intensively on common‘science

in society’ issues on the basis of new social knowledge and software technologies;

(8) more project- oriented forms of knowledge-creation and us

11
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A fundamental issue embedded in this topic is the ‘end of intellectual property-.

The continuing ICT revolution
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Better energy and CO2 reduction prospects
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A sustainable roadmap to low carbon Europe
The EU Roadmap for moving to a competitive low carbon economy in 2050 is successfully

implemented.

A cost-efficient pathway

towards 2050

80% domestic 100%
reduction in 2050 is
feasible 0, | Power Sector
=with currently available
technologies,

*with behavioural change ,, | Residential & Tertiary
only induced through
prices

*If all economic sectors ., |

contribute to a varying
degree & pace.

Efficient pathway:
-25% in 2020 Non CO, Agriculture
-40% in 2030 . Non CO, Other Sectors
-60% in 2040

1990 2000 2010 2020 2030 2040 2050



& Territorial and mobility dynamics A polycentric Europe
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Sustainable cities
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Smart and sustainable mobility
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Flow-Based Pricing

Transmission Capacity Definitions The fictional
contract path
Contract Path —» Flow-Based Paths —#» Point-to-Point apprOaCh.WOUId
- -~ not work in
: \
\ theory!
& ‘W
Contract Path Fiction Parallel Flows Flows Implicit
OASIS Schedules Flowgate Rights Financial Transmission
and TLR FGRs l?:i?gts
S
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Power Flows

W Gen’

All lines have equal impedance

Path W-S-E-N has three times the impedance of path W-N
Flow divides inversely to impedance

If W Gen supplies N Load, flow W-S-E-N is one third flow W-N

If N Load is 100 MW, 75 MW flows on path W-N, 25 MW flows on
path W-S-E-N 20



Order No. 888

Tariff Provisions That Affect The Pricing Mechanism
a. Non-Price Terms and Conditions

We recognize that the industry, in response to changes in institutions, competitive
pressure, and technological innovations, is evolving rapidly. For example, various forms of
flow-based pricing are beginning to be considered in conjunction with electronic
transmission information systems. We seek to encourage this process and will in the
future entertain non- discriminatory tariff innovations to accommodate new pricing
proposals.

FERCIX. Order No. 888D #llJEFf R TlX. flow-based pricing
ZBEBA T TIZVGENA, ISOLEHRICHEEL TS,




Flow-Based Pricing

Transmission Capacity Definitions The fictional contract
o path approach would
Contract Path —m»= Flow-Based Paths —» Point-to-Point .
P not work in theory!
\
Jp \§» | FERCOPoint to PointD&E XT3
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m1=+TPricingg 5 &E T

Contract Path Fiction Parallel Flows Flows Implicit o
OASIS Schedules Flowgate Rights Financial Transmission ﬁa_’jj 1T'|- H— N F I ow_bas_ed .
and TLR FGRs Rights pricingdb HFIEDRIZEAAA

FTRs

AEHD,

A contract path is simply a path that can be designated to form a single continuous
electrical path between the parties to an agreement. Because of the laws of physics,
it is unlikely that the actual power flow will follow that contract path. Flow-based
pricing or contracting would be designed to account for the actual power flows on a
transmission system. It would take into account the “unscheduled flows” that occur
under a contract path regime. (Order. 888 fil;¥)
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Order No. 889

d. Accommodating Flow-Based Pricing

The Commission concludes that the proposed regulations were general enough to
accommodate flow-based pricing methods. Therefore, we have provided no special
provision regarding flow- based pricing in the final rule. Any OASIS-related issue that
arises when flow-based proposals are made can be dealt with at that time.

Order No. 889 F TlE. OASISHFlow-Based PricingZx¥fiixL TLNDZ EDOHEER
nTLs,

— X
B
CEHENREELENHEGIKEEO N B

ﬁﬂHﬂ%lO)1ﬁE$%liOAS|s/\BﬁIﬁﬁﬁuﬂwﬁfﬁ'lﬁ#&/\@?btxé’fﬁt
BEEMEDENESHNOASISDEEZT HIGETHOTHL. TNENESHDE AR
5B R EF LOASISTERRDAIZ 7 TA—FF 5 EMNEFINTHY . LR DOASISHEEE
[Z[X. OASISTHREIN TULVELMBEHRZE NG IBFRBICIREIT A LT 2FAEDIC
ZLbN TS,



FoHMOREOME

DOEEEEEIL. OASISOEEZFL, EEF v/ \OTADFHAAEEMN. B&., TNt
DZNDOrderCTEDDIBIRICT IR TEALALIIZLETFNITGESELY,
QEEBEEE(X. UTODEET v/ O T41EHRFOASISIZIRIELZITNITEGZ S,
a.F A REEERE(ATC). MEBARE(TTO)ZH LSOV A— LT PRINDEE
FEERIZ DN TOASISIZIRIE LA (TN IE 5%y, HAHIH, EEEFELEEFEDHLHEE
IR (—RER B AL DIFRIZ DOV THIBE LA T IEESELY,

b BHMIZHR RFEEHAREN25%FUHEBREE) ITDOLTIL, HEZEFEMNS16
SEMILIAIZ B, TDRIZ1BEAFATI0OEM. SHIZFDRIT. AEATIEM
DFRBEELZ T NIE G0, IERHFRICOWLTIE, HES1EBDREIE
1HEAMAT, ZORIIABEATIERBERIBELGFNIEGZSE0, FXDEEE
EAHIBESIZITRKI0EROFTRIZDOVTHIFHRIZMH., (FROMEEEH. ¥
HENFICHESIFTHRETNFLER,

c. EETEE L. BELE2HNEFHEMELXBMBHELAZFNIEESEL, BHEE5]
DIEFHIF. ETOFAEFICRARFIZERIBELZITFNIELESELY,
dIREEINE T - —ER(FHREBRIZTDONTIIHE) [TDONVTHDIFHREIR
HLUATNIEESEL,

e EBEY—ERXDBHLIAAERIGIRE, BLAADNEHTIN-HEEDERFEDIF
iy, B HIFIFEDBEREFRIZFE LT NIEESA0Y,

fIEEY —ERIZEAT IR 21— JVERFIRELZITFNIELESELY,

g. T D, HMETIFHRDIEH,



OASIS
Open Access Same-Time Information System
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Figure 10 - New Transmission in New York State: 2000-2014

= = Transmission-Distribution interface (T-D
",'}/ . interface) is the physical point at which the
Transmission Capability ] . . . R .
Added Since 2000 Ul transmission system and distribution system

2,315 MW it

interconnect. This point is often the
demarcation between federal and state
regulatory jurisdiction. It is also a reference
point for electric system planning, scheduling

— . <« s of power and, in ISO and RTO markets, the
Hudson Transmission .*.». | " . . - -
e A T ssojmw\g / reference point for determining Locational
i “ssomw 1" p Marginal Prices (LMP) of wholesale energy.
20k —» & i Neptune DC
LindenVFT 7 \ Cable
3ismw 660 MW

Independent System Operator (ISO) or Regional Transmission Organization
(RTO) is an independent, federally regulated entity that is a Transmission
System Operator, a wholesale market operator, a Balancing Authority and a
Planning Authority.

Distribution System is the portion of the electric system that is composed of
medium voltage (69 kV to 4 kV) sub-transmission lines, substations, feeders,
and related equipment that transport the electricity commodity to and from
customer homes and businesses and that link customers to the high-voltage

transmission system.
28
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ISO Operating Number of Aggregated Retail Pricing Wholesale
Region Nodes / Buses Regions Pricing Hubs
California ISO 3000 3 regions with 23 sub-regions:
(CAISO) ’ covering the majority of one State
Midwest ISO (MISO) 1,300 I pricing regions: covering all of g\ - o s

most of 13 States.

ISO-New England 8 pricing regions (match 6 State .
(ISO-NE) 900 borders — Mass. has 3 regions) 1 trading hub
PJM Interconnection 18 pricing regions: covering 13 .
(PIM) 6,000 States and Wash. DC. 20 trading hubs
New York ISO 11 pricing regions: covering one Weighted region

(NYISO) 350 State. prices used
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ELECTRICITY MARKET Zonal Models

The LMP model appears complex with many locations and many different prices. A common
approach is to aggregate into a “few” zones. This creates conflicting incentives.

Nodal Pricing Is "Self-Policing" Zonal Pricing Creates Conflicting Incentives
“The price is st by the bids in such a way that no generator is genarating if Constrained-off generators have an incentive to self-schedule through
the price is below his bid. and no generator is not generating if the prce is must-run, low bids or bilateral amangements, compromising the intended
above his bid...- it is seff-policing. Generators always want 1o generate at congestion management of the dispatch.
the appropriate time, in their own financial interest, which is very mportant Constrained-on generators have an incentive to use the spot market rather
since if they do not follow instructions, the system can go out of control.” than biateral transactions, to avoid inter-zonal congestion charges.
“Consranedon”
Penalty to Bliateral
Noaa Price Zonal Price "Constrainag-of™ ..e(f-..enea'.le
(2] | | 2] Subsidy 1o Bilateral '
o .' " O l Seit-Schedule /
(a0)] ‘I ' m | "
|
Yo '
' —-— -
Not Dizpached Not Dizpatched
Location E— Location Crostemes
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The problems with zonal models are well known and often repeated. For example, see the
experience in ERCOT:

“The results in this area of the report confirm prior findings in the 2003 SOM Report and the Market
Operations report that:

o the vast majority of congestion in ERCOT is intrazonal, which is difficult for loads to hedge and is not
transparent;

e the current zonal market can result in large inconsistencies between the interzonal flows calculated
by SPD and the actual flows over the CSC interfaces; and

e these inconsistencies can result in under-utilized transmission capability and difficulties in defining
transmission rights whose obligations can be fully satisfied.

The most complete long-run remedy for both the interzonal and intrazonal issues identified in this report
would be to implement nodal markets, an option that is currently being evaluated in ERCOT. These
markets would provide transparent prices for both generators and loads that would fully reflect all

transmission constraints on the ERCOT network.” (Potomac Economics, Ltd., 2004 State of the Market Report for the ERCOT
Wholesale Electricity Markets, July 2005, p. xxv)
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OASIS - Open Access Same-time Information System e COI“‘,’I_,"ES_LS.Q

Trading days Trading days
Re prior to FERC764 activation | starting with FERC764 activation
port ; c
Market S Market Lot
Granularity Granularity
Current
Transmission n/a Hourly n/a 15-minute
Usage
| Day-Ahead Hourly Day-Ahead Hourly
Interface Usage Hour-Ahead Hourly Hour-Ahead 15-minute
RTPD n/a RTPD 15-minute
. Day-Ahead Hourly Day-Ahead Hourly
%:’:;}Lfg':abg;y Hour-Ahead | Hourly Hour-Ahead 15-minute
RTPD n/a RTPD 15-minute

Report: CAISO Demand Forecast
Enhanced report to provide the FMM 15-minute and RTD S-minute forecast (including operator adjustments) by
TAC Area.

The user-interface report download file (xmicsv formats) will be based on the latest GMT-based API version for
trading days before/after FERC764 actrvation.

Report: Wind and Solar Forecast
Enhanced report to provide wind and solar aggregated Fifteen Mnute Market FMM forecast publication by 15-
minute mtervals. and RTD forecast pubhkcation by S-minute intervals,

The user-interface report download file (xmlcsv formats) will be based on the latest GMT-based API version for
trading days before/after FERCT764 actwvation,
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Nodal Pricing Basics

Drew Phillips
Market Evolution Program
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Superposition

...... 2
(45 +10) 55 NAW-‘/
"

/
60 MW @ "

(15 = 10) sm\

» What if W Gen supplies 60 MW and E Gen supplies
40 MW to N Load?

» Both W Gen and E Gen’s output will flow in proportion
to the impedance of the paths to N Load

» Resulting line flows represent the net impact of their
flow distribution

nnnnnnnnnnn 11
lllllllllll
Market Operator

45 MW (15 +30)

w
® @ ww
A

~5MWy5 (15 — 10)

W-EREBEM>NFTEINDHIE
JO—~"—XTIE, W>NIL—FT45, W>SS>E->N/L—FT15
E->NJL—FT30, E5>S>W-SNJIL—FT10
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No Congestion or Losses: Node N Price

Transmission Limit = 85 MW 100 MW = 11

Offer Offer
125 @ $30 @ @ 125 @ $35
Dispatch Dispatch
100 MW 0 MW

= Price at Node N is the cost of supplying next 1 MW to N

= |[east cost solution would have W Gen supply the next MW to N, based
on W Gen’s offer price

= Resultant flow would be within limits (net of existing flow and increment
to serve additional 1 MW at Node N)

W Gen is the marginal generator and Node N price = $30

NBE(IEE, WillHE $ 30, E{fit $35
EEﬂF’V/\/T»r')z‘JI*’éLZ_?&L\iﬁ - HENVERWDIXE

;z* W->NJL—FT75, WS>SSE-SNJIL—RT25
/—FD#&(E $30



No Congestion or Losses: Node N Price No Congestion or Losses: Node W Price

Transmission Limit = 85 MW 100 MW 1 1 Transmission Limit = 85 MW 100 Mw

ol

(75 +.75)

Offer Offer Offer +1 MV Offer
P LW Gen Jlw L& Gen JIERRD @ s0|dSD O LE Gen JREELERED
Dispatch Dispatch Dispatch Dispatch
100 MW 29.2 V 29 W 0 MW 100 MW 0 MW

MW | ¢ ) (25 + 25) +1 MW
* Price at Node N is the cost of supplying next 1 MW to N = Price at Node W is the cost of supplying next 1 MW at W
* Least cost solution would have W Gen supply the next MW to N, based .

Least cost solution would have W Gen supply the next MW to W,

on W Gen'’s offer price based on W Gen'’s offer price

Resultant flow would be within limits (net of existing flow and increment

to serve additional 1 MW at Node N) = Resultant flow would be within limits (net flow change is zero)
* W Gen is the marginal generator and Node N price = $30 * W Genis the marginal generator and Node W price = $30
" 21 22
IMO: IMO
No Congestion or Losses: Node W Price No Congestion or Losses: Node E Price
Transmission Limit = 85 MW 100 MW Transmission Limit = 85 MW 100 MW
- U o N
MW 75+ 5) MW (25-.5)
Offer +1 MW Offer Offer MW Offer
125 @ 530 | S LE cen LD 125 @ 50| D @ D[ess
Dispatch Dispatch Dispatch Dispatch
100 MW 0 MW 100 MW z Y : VIV oMW
+1 MW +1 MW (25+.5) (25 + .5)
= Price at Node W is the cost of supplying next 1 MW at W * Price at Node E is the cost of supplying next 1 MW to E
= Least cost solution would have W Gen supply the next MW to W, = |east cost' solution yvould have W Gen supply the next MW to N, based
based on W Gen'’s offer price on W Gen'’s offer price
* Resultant flow would be within limits (net flow change is zero) * Resultant flow would be within limits (net of existing flow and increment
. . L to serve additional 1 MW at Node E)
* W Gen is the marginal generator and Node W price = $30 * W Gen is the marginal generator and Node E price = $30
- 22 23
IMO IMO

EBXFVYNITARVINENVKRET . 2TO/ —FIEHEMSERDMIE TR —



EBXF VYN TARVINDHDIEE
Congestion (No Losses): Node N Price

Transmission Limit = 75.2 MW 100 MW =+ 11

P 4
Offer Offer
125 @ s30 | (2D E Gen JRPYEYoR
Dispatch Dispatch
100 MW 0 MW

-1 MW +1.1 MW

= Anincrease in output of 1 MW by either W Gen or E Gen alone will
increase the W-N line flow over the limit; we must redispatch the system
using both generators

= |f we reduce W Gen output by 0.1 MW (75% of the reduction will appear
on W to N flow) and increase E Gen output by 1.1 MW (25% flows from
N to W), net effect is on line W-N is a flow increase of .2 MW

= This is the lowest cost way to meet an additional 1 MW at N
= Node N price =$35.50 (1.1 X $35-0.1 X $30)

ndependant 28
Electricity
Market Operator

WONDEBX v/ TADER=W-oNDEEELLTY . Hh D WBLEELZDELOW,
EQOHREBEEZHAE N/ —FOE#%IL$35. 5
WG EG NL
75-0.075+0.275= 75.2
25-0.025+0.825= 25.8
100-0.1 +1.1 =101 39



Congestion (No Losses): Node N Price Congestion (No Losses): Node E Price

Transmission Limit = 75.2 MW OGN £ M Transmission Limit = 75.2 MW 100 MW

-
W

Offer I Offer Offer I 1 MV Offer
125 @ s @ [ cen J IR 125 50| SD © LE Gen JPTToRS

Dispatch
100 MW

Dispatch Dispatch
0 MW 100 MW

Dispatch
0 MW

An increase in output of 1 MW by either W Gen or E Gen alone will

increase the W-N line flow over the limit; we must redispatch the system An increase in OUth of 1 MW by eithe}r W GenorE Gen alone will
using both generators increase the W-N line flow over the limit; we must redispatch the system

. . using both generators
If we reduce W Gen output by 0.1 MW (75% of the reduction will appear .
on W to N flow) and increase E Gen output by 1.1 MW (25% flows from If we increase W Gen output by 0.4 MW (50% flows from W to N) and
N to W), net effect is on line W-N is a flow increase of .2 MW increase E Gen output by .6 MW (0% flows from N to W), net effect is
X : on line W-N is a flow increase of .2 MW

This is the lowest cost way to meet an additional 1 MW at E
Node E price = $33 (0.6 X $35 + 0.4 X $30)

This is the lowest cost way to meet an additional 1 MW at N
Node N price = $35.50 (1.1 X $35- 0.1 X $30)

28 29
IMO IMO
Congestion (No Losses): Node S Price Congestion (No Losses): Node W Price
o , N Load
Transmission Limit = 75.2 MW 100 MW Transmission Limit = 75.2 MW 100 MW
¥ N
Offer | Offer :I o
Offer + 1 MV Offer
125 @ $30 @ D[ xess 125 @ 50| @D T D e
Dispatch Dispatch Dispatch Dispatch
100 MW oMW
100 MW
+ o MV — 0 MW
= Anincrease in output of 1 MW by either W Gen or E Gen alone will .
increase the W-N line flow over the limit; we must redispatch the system * Least cost SOIUt'Qn would have W Gen supply the next MW to W,
using both generators based on W Gen'’s offer price
= If we increase W Gen output by 0.8 MW (25% flows from W to N) and = W Gen can meet the additional MW at Node W without affecting
incrgase E Gen outpgt by .2 MW (25% flows from N to W), net effect is the transmission system (net flow change is zero)
online W-N is a flow increase of 2 MW = W Gen is the marginal generator and Node W price = $30
= This is the lowest cost way to meet an additional 1 MW at E
= Node S price = $30.50 (0.1 X $35 + 0.9 X $30)
30
IMO 31

IMO

EBF VYN TARVINDHDHIGEE:
N:$35. 5 E:$33, S:$30. 5 W: $30¢%4Y., /—FEIZEIEENELS,
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Timeline

e Order No. 888 in 1996

— Requires open access to transmission facilities to address undue

discrimination and to bring more efficient, lower cost power to the Nation's
electricity consumers

e Order No. 890 in 2007

— Requires coordinated, open and transparent regional transmission planning
processes to address undue discrimination

e Order No. 1000 in 2011

— Requires transmission planning at the regional level to consider and evaluate
possible transmission alternatives and produce a regional transmission plan

— Requires the cost of transmission solutions chosen to meet regional
transmission needs to be allocated fairly to beneficiaries

-888:ISODNHBIZKDEEBPIIL. INICKDIBHIVRATLOMEL
-890: g B ZREL AN EEETE
-1000: L7 EBETE . XM HEHOREHL



Order No. 8900 §iIE#R4E

@ Order No. 888, 2000 EEFTEIL. [EREMEERDI-HDETEIEE I THY
EEEEEOAEH=—XIZEKYEHNED T, NEHILRLIFT-TIXE
BEZ—XICTH+RICT=ABCENTETHELT . BAEAEEIRILT—DER
CMBAFOBERREIRIILF—EREOEEDTEICHNT LERETETL
A RYARGEE R

O RHETENDHEI. BEFREIRIILF —EROHFHMNELZE DIKRD
ZALICHH G L= EEY —ERFRFITHHEHNERT—I/HRILE —IC
X BEBODDNEEZTDICHERTETULVGELELSIRR,

(;¥Order No. 890 FHij3X (FERC))

@ FERCIZ. Order No. 890% 2007 FIZEH . S AE  MEFELEL 4

TOREGREICEEFTEREITOER, BRIEHREA—TICL. BEEEE
DSMO TFICETEEREET A EEEBTEBEHICERFITTLNS,
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Order No. 890: X EBiHEEENRA

@Eﬂ*ﬁd}iﬁ®=

EEEIX.£TO. XEBEE. BM%#‘%L EHELDEIT,. ZERDLELERAZED
iﬁﬁ ('J'f&('}'ii’tliﬁbﬁl,‘oﬁ EIRE(L. EE Jrﬁd)%ma)*ﬂﬁﬂmﬁxﬂ%\b FHE R
EDEBRECHBREBZZRTHITINIZLSHW, T EEEEDESFICIGCTHZE
[EAE H?&H«hli?&b?&b\
N5l
ETCH. XEBEE.BEILHEEEER. M. ZOMOEFRBICHLTGEERETERE
SElE. AN, M\%I%#&h\?mﬁtéwa(Tfrtli&b?at\
QFE A
EEEEE . e COEEBEEFICEETEDREBELLG TS . ZA A RE. T
— R HEREDHF - TOEREE, 2EBEEENTERETOCLRZTBHTESLLS
TR TCIRELZITNIEESELY,
BIEFRIHE
EEHEERED=OIC. KHIDEEHEOEEBEZLHHOEEBELRZDLA
ILCERBRFIRELZITNITESAUN,
ORI D TR
EEBEBEOERTEICH->TIE. 2 TOEEBFRBOFNEN, AFITHRHONLZITNIX
HoEL, L, EKGTBEI R EEB =S EXEEEEDINENBLEINNEIZLLTEIC
E§1Z2cL=3DTH S,
OMERRFEDLESMOBRFENDRAT1QFHFREET O /DR E
W EREICHLCEFRENSIMIIL-E=Fa—Ts (2 —FRDOHELE,
ADMBAFDOREBREDEETERE~NDSINESE, 44



Order No. 100004z

@ ISO-RTOIFIEEFIMDHRIDEEBARL —F—TH51=H . FRINDTSOD LI
;.E;J EDRRILEDE RO BBHICEBRIREE T HELNII o T47%H
=740,

@150 "RTOIZFERCOEBE TDRH L FHELTTODIEERZ IELSEREEE VKD T,

TOAETRLF-LVEELEMN . T LEISO *RTOICEDHSNBED TEHELY, F-.

1SO *RTODEBFHEEERVYICTOLEEE T HELESELY,

QS ETOOrderTI, B ANICERMDEEEEBENTFEIT HESITHEERETEE
BICEEL CEETARESZEIEHON TNV A, i EADE—X B EETERTE
FEETIT T DI TIEALY,

=FERCHAEBE A S L LG ETE X R EFLEMN o1,

O ERIRILX—4E (DOE) DBAEREEIRILEF—REXTVIRIZHET H1=8
21X, BHT VYR ZEIEIZEHT DL EHEHSHEDNERC(North American Electric
Reliability Corporation)#& ., >EKDT YRR IEDT=ODHE=—X

ChoZEMRT H=HIC,

O ERZEN/N—F RN PGEBFFEDREEHET SBR[ 5. 20115 (Z0rder
No. 1000ZE® . #%IZ/EBHISOFITEBRVIDERDB RN INEEDLEIDEE D
REEXETHES.
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Order No. 1000l

OMBHTARMIED BWVLEEEETE D REDETFFIT

QEFH . MOBRADEEICHBHEEE-—ADKNHLEZDEFERK - EES
I~ Bk

QLA B A B 3 E Hh g el D E

@ERAEDREE
ng;ﬁ;ﬁiﬁ#ﬁ?r@0)1’EJ3’Z(:B§L,’CO)§E§?T$¥%O)5E$K9')7%(:%?’6%%1‘%@
HEZTTEDHTLVS,

Order No. 1000

e Planning Requirements
e Cost Allocation Requirements

e Nonincumbent Developer
Requirements

e Compliance
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Current Transmission

Planning Regions

h

» This map is for illustration purposes only. This map generally depicts the borders of regional transmission planning processes through which
transmission providers have complied with Order No. 890. Those borders may not be depicted precisely for several reasons (e.g., not all
transmission providers complying with Order No. 890 have a defined service territory). Additionally, transmission planning regions could alter
because transmission providers may choose to change regions.

» Source: Derived from Energy Velocity 47 4
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Figure 20
World GDP in 2050 [bn 2005 USD) for each scenario
Source: CEPII
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Figure 35
Regional shares of the
world GDP [constant

2005 USD) in 2050:
EU Renaissance
Source: CEPII \
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TRANSITION FROM A CENTRALISED ENERGY
SYSTEM TO A PARTLY DE-CENTRALISED
SYSTEM BASED ON RENEWABLE ENERGY

e Centralized CHP
o Decentralized CHP
Wind turbine
—— Interconnector (AC)
—— Interconnector (DC)

CHP = Combined Heat and Power.
Only CHP plants with capacity over 0,5 MW are shown.

o Centralized CHP
o Decentralized CHP
Wind turbine
- Offshore wind turbine
—— Interconnector (AC)
—— Interconnector (DC)

CHP = Combined Heat and Power.
Only CHP plants with capacity over 0,5 MW are shown.
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SMART ENERGY SYSTEMS

- ARE CRUCIAL IN 100% RENEWABLE SOLUTION
ENERGY SYSTEMS

A cross-sectoral and coherent energy system solution

— Smart Electricity Grids to connect flexible electricity
demands such as heat pumps and electric vehicles to the
intermittent renewable resources such as wind and solar

POWEL. SEEIZFIREE—MRY T, EVETRERTEDES
— Smart Thermal Grids (District Heating and Cooling) to
connect the electricity and heating sectors. This enables
thermal storage to be utilised for creating additional
flexibility and heat losses in the energy system to be

recycled. s mptiarmasUvrERIcES. BRERS
— Smart Gas Grids to connect the electricity, heating, and

transport sectors. This enables gas storage to be utilised for
creating additional flexibility. If the gas is refined to a liquid

fuel, then liguid fuel storages can also be utilised.
S>BH.HRTJYFOERIZKD. HREFBOFER. 3LEA~DOFA




