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(Energy Attribute Certificate ) ° {F{F & T iEHt Z4% ( Tracking System ) [r]
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utility
Bundled in direct I Certificate claims
Energy attribute energy contract in utility energy
certificate (ex: PPA) products can
flow to corporate
customers

Unbundled -.

Consumers

Electric
grid

Energy generator
(supply)
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the local grid

Energy delivery through the grid
(“null power” in the market)
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EagEiimEg 2 x 107 A EEM 2 IEER -, [E30 8 “The ampere is that
constant current which, if maintained in two straight parallel conductors of infinite
length, of negligible circular cross-section, and placed 1 metre apart in vacuum, would
produce between these conductors a force equal to 2 x 107 newton per metre of
length.” ©
B EFFRRBERAIINE CAE—)  FEWFREREZ AT ERERE
DU E BEmEIE D T R AR E AR A PE - DL N A=
L XI
F= 121_1()[ % 1r2 2
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i~ bt BN MR SR AR (A)
r P RRE SR 2 R E E R (m)
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RERENEREIFE HLUER - WS IEE - GochE1r EIH B BBy 8 -
ABEORERE (Ohm’s law) HIEE BN LA ARG 2% HAE - ERFHRE
MIEEAE -

s ERNEE

19 AR EEDIR - BFE R TA] A B B sRA AT SR8 J50% » DUHEE B B AL

— B %% (international ampere ) > 3lf A 7K 5 25 [H i 23 e & &6 PH B8 A7 — B PEER
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B PH 42 ¥ 8 R B ER B AT ZE -

£7 20 A > RFIEFMETREESENN (DB ) DUREREHEG S5
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1962 FIHE Y E R LA (Brian David Josephson ) #5IH —& @i #H
BFUE - SURGZRAE » MFE(EHRE TR AR REEEE eSS
J&g - HAF—FERYIFRE - EERE B EBENZER (Philip Anderson) H15E 2

(John Rowell) % A{EE & FEEBLRFR AN E FZFBE (Quantum
tunnelling effect ) » i % 2 > FH S F Ry BE BRI AR » HCJFER 40 1 Bk

TEW R ERS 7 BIFE AR TOREE N HE G - B —[H4F K&
[ (Josephson junction ; JJ)  {RE T TN ER » EBEE R LA EBEE M
BEHANRE o BHBFEEREEE 42 K 2T WFER% BRI EE R SR
Vo RIEEEANGEERERL f (e SEBEER - ERRTEMEES > (AE
=) WERNERE WG ERER V AIETEHE e 1IELL - AREEATTEE h
RCRZEL » B f = (2e/h) Ve R BERUEIBEEEOFLGHAEN > gEERE
NE(LEREV » —KHE LR RAERE (Josephson voltage) V; e

Vo= nxf _n X f
7K T 2e/h

n: BEESETE  RROBLHEEE TS (quantum step)

Ki @ R HZEE (Josephson constant) » F Y 2e/h

e: BTEME 1.602 176 565 (35) x 1077 C

h @ LR H 8 6.626 069 57 (29) x 107 s
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A SR (EHL B R AR E R mV E > HER RS EEE 1 VK
10 Vo B AR/NMASEM - 1984 F > {EEY)HE G FE B ( Physikalisch
Technische Bundesanstalt, PTB ) k¢ 3% ][50 5% #2 B+ fig iff 2 F€ ( National Institute
of Standards and Technology, NIST ) F|F] 1474 {(H&YE R A FEEAH B - 53874
1 V RS R o] B AR Y B LL L BE R B R BRI E
(£

1972 B[R E &7 29 (International Committee for Weights and Measures,
CIPM) KB ERERNVEE » EES ZKat R (National Metrology
Institute, NMI) BHLZELATFE K = 483 594.0 GHz/V L)L J7 {8 & Bl#E T E B
AELEYE - 1986 F CIPM HYEE R E%#Z & ( Consultative Committee for Electricity
and Magnetism, CCEM ) RlIZ&THE K AR BUEMFE TAE/INH - A0 F2 R AV 4Y B8 R 7
¥ Ky =483 597.9 GHz/V - HIXHLEEFAEY) & ST BRI EUE - RILHEE
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1879 SFYHE2REM (Edwin H.Hall) 5% —(H &5 - £ —HEH x JTESL
N—&E5k > EEETEE x TREBELER i LRENREE EERHITH
(Bl z J51a) SMII—8E% B B > & T o BREEENRTIE y 5 mikT]
(Lorentz force) Z B 5IHERYE - EWIGEME > REMAK - RENVGER
5515 86 1o % 4 T2 EL P WS A BRI T [ Y BB W Ui 2 T B B IR R W2 R
fe CanfE vy ) -
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(EPY http://www.tf.uni-kiel.de/matwis/amat/mw2_ge/kap_2/backbone/r2_1_3.html)
£ 1980 4 » EEIRIEZ 5571 (Klaus von Klitzing ) FIfL AT EFX 5%
WH S P55 ERENEE - GRETRIRN-FEENESE M " ERE
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T RAVE EAEME (Landau levels) 23 ILUIE - & B FHEUMFE — ARG » F &
B EMERME Lo HEYE (plateaus) HE - LR ETHE A ELEBNE

( Quantum Hall Effect, QHE ) « *E & # A WFA4E M EIH#ANE (B1)  FEe
BN E MBI Ry W E 512 R = hie® o i BEEEEE S8 - i HENE R E
B B TESEMH, WENMUEES Z —EABEERIE 25 812.80 Q
b FHE 25 812.80 QIVHIIREIEEA » BEIEFE LM E IR EFEGE
(93F 77 h/e* 5 [t h/e® JRFE B B e 17 % # 8 (von Klitzing constant ) » DL R F71 ©
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E x

[l 71 E(b@ﬁ%%gﬁg
([ http://iopscience.iop.org/0957-0233/23/12/124009/article )
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HEEFN he  EMEE I Y EE R IV EE (conventional value ) %
25 812.087 QDA Rioo i 2 » H—(EREERMAREERE K 2 x 1075 12 1990 £ 1
A 1 HEEAER - EEEA SR EE h FIETERN e ERAYHEHERER
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1990 £ 1 A 1| HEE > EEEEEHZEGNESE  CSEEEEES
(International Bureau of Weights and Measures, BIPM ) f£A » {3 ~ & ~ HL -~ JE »

H - it EHALENBER T EER =B UELEREHROIBERGERER
BERAIVBEFRIELE - MEEIE - 1K ~ FE - BAF G ~ BEE - B0 5 B
T RIS W AR AR T -

HEHARE SEHEEEREL 1997 FRRNERAERE > 1999 FriEl
EREHEWHEEB R FHRIELE (primary standard ) © 2 F 248l B 5¢ & &
TREREECANLE SRR R R R AR A AT 2 4 o [EIF R B R
TSR ERERE ZIBHEE - 2012 FH AN T EEXYBERGEREN 2%
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