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Summary

1. Background and Purpose

EV (Electric Vehicle)—one of the next generation vehicle—that replaces gasoline-powered
vehicles and diesel-powered vehicles is spreading globally towards achieving greenhouse gas
emission reduction aiming for 2030. However, more than 5 years have passed since EV has
been launched, and the number of used LiB (Lithium-ion Battery)—generated from disused
motor vehicle, car change and other factors—is expected to increase. In addition, PV modules
are predicted to emit a large emissions by around 2030, when FIT (Feed in Tariff Program)
is no longer valid, amid the volume of disaster waste panels resulting from natural disasters
is growing in recent years, and there are reusable PV modules in those panels.

In this demonstration project, we have used reuse products for PV modules to generate
power and established a low-carbon power supply system, which is a generation /
accumulation system that reuses LiB for EV use as a stationary battery, for LiB to
accumulate the generated power in this demonstration project.

We have verified the following 2 points—economic rationality and assurance of quality in
using reuse products—in this demonstration project, as such system is not available in the
conventional social system and challenges on economic rationality and quality remain.

Matters for Verification Specific Items for Verification

Verification of effects on capital investment and

Economic Rationality electricity bill reduction

- Establishment of a technique to use
various kinds of specifications, as the
same specifications cannot be assured in
quantity.

- Establishment of simplified sorting

Assurance of Quality in method on reuse product

Using Reuse Products - Establishment of a technique to use

various kinds of specifications, as the

PV same specifications cannot be assured in

Module quantity.

- Establishment of simplified sorting
method on reuse product

LiB

2. Implementation Outline

Implementation Term: From June 2017 to February 2018
Implementation Structure: KETAISHA CO., LTD.
- the Glass Recycling Committee of Japan : GRCJ

- DORYOKU Co., Ltd.

- HAMADA CO.,LTD.

- Tochigi Nissan Auto Sales Co.,Ltd.
- Nichicon Corporation

- The University of Tokyo

- Eco Staff Japan Co., Ltd.

Demonstration Location: KETAISHA Co., Ltd. Tochigi Recycling Plant
2309-2 Oaza Ishida, Kaminokawa-machi, Kawachi-gun, Tochigi
Installed Facility: Photovoltaic Generation 49.71 kW (21.96 kW for three-phase + 27.75 kW
for single-phase)
- Storage Battery 71.82 kWh (33.6 kWh for V2H + 38.22 kWh for storage
battery)



3. Outline and Results

3.1 Quality Assurance in Using Reused Products
B Establishment of Simplified Sorting Method on Reuse EV Storage Battery (LiB)

To establish simplified sorting methods on LiB, we have used 3 units of disused Nissan
Leaf as test vehicles and compared / verified with methods—using fault diagnosis equipment
for vehicle and by using charge and discharge testing equipment. According to the
verification results, we have confirmed that the measurement results obtained from the fault
diagnosis equipment for vehicle and charge and discharge testing equipment were within the
error range of 7% (Not Significant) and the use of the fault diagnosis equipment for vehicle
was effective, as we could grasp EV and LiB without disassembling them, in respect to the
methods to grasp the volume of reuse EV storage battery (LiB).

B Establishment of Systematized Method on Reuse EV Storage Battery (LiB)

We have verified on the working process that only ejects charged and discharged parts from
EV in order to establish a low-carbon power supply system, using LiB packs which remaining
volume were judged as 70% or more during the simplified sorting process. Upon verification,
we have secured cost effectiveness and safety by diverting onboard parts related to charge
and discharge.

We have realized through the verification that there is no compatibility between the
onboard charge and discharge parts and LiB among the early type and mid type of Leaf, as
their system configuration differ.

B Establishment of Recovery Method on Reuse EV Storage Battery (LiB)

We have verified recovery methods on LiB packs, which accumulation volume have dropped
drastically, upon utilizing (reusing) LiB used for EV as a stationary pack.

According to the verification results, We have measured the volume of each LiB module,
using charge and discharge testing equipment for LiB, and have realized that the cell voltage
gap between each module is extremely low and that the volume of all modules have evenly
reduced. From the test results mentioned above, it was found that exchanging the pack
itself is rational, as the volume of some LiB pack modules, whose storage battery volume had
decreased, have not recovered by just replacing them. In addition, from the findings obtained
through the volume assessment on Nissan Leaf’s LiB packs, three methods were examined
as a diagnostics method for grading.

B Establishment of Simplified Sorting Method on Reuse Photovoltaic (PV) Module

The electricity output upon STC (Standard Test Condition) will be selected as an index to
judge whether or not a PV module can be reused. We have verified the effectiveness of an IV
checker on the market without using an expensive solar simulator.

Upon the verification, we carried out on the 251 modules obtained, ranked STC electricity
output in the ratio of simulation value to the rated value of PV panel into groups and 202
pieces (Reuse rate 80.5%) were applied the top 4 ranked groups (50% or higher) for the system.

As a result of the verification, we have confirmed that using the IV checker is effective, as
we can assess the judgment of whether to reuse the module or not at the scene in a simple
and easy manner by fixing the PV panel on a simple device and we were able to reduce
wasteful shipment, as defective PV panels can be sorted in advance.However, since we had
many cloudy days during the verification, there are problems that remain regarding on
determination accuracy.

B Establishment of Systematized Method on Reuse Photovoltaic (PV) Module
PV strings were formed on the 202 PV modules and ranked during the simple and easy

PV module sorting process, with a constant procedure. We have also expressly assembled the
strings of No. 8 and No.9, which consists of 35 PV modules that were judged as grade C and
D during the IV characteristic measurement, to conduct the demonstration test.

As a result of the verification, we recommend introducing grade C or D products, if there
is enough installment space and can install them inexpensively, although the efficiency of
installment space degrades to approximately 60%.
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B Establishment of Recovery Method on Reuse Photovoltaic (PV) Module

One of the causes of deterioration of generation performance of the PV module, is the PID
(Potential Induced Degradation) phenomenon, which occurs due to leakage current between
the PV module and the frame. We have verified the effectiveness of PID recovery equipment
that were developed for this products with low power generation performance.

12 PV panels without measures for PID being taken with the production year up to 2013
ranked as grade C and D during the sorting process, which generation performance have
degraded drastically, were subjected to the verification and we have treated them for
approximately 81 nights.

As a result of the verification, it was found that the output of 10 PV panels among the 12
PV panels have improved by 21% in average and that we can expect 6% increase in the total
generation power (W) and 4% increase in the reuse rate (waste reduction).

3.2 Economic Rationality
(Economic Effect on Established Low-carbon Power Supply System)

As the operation period of the low-carbon power supply system in this demonstration
project was short, the power reduction effect was estimated using the January data with the
incident amount of solar light being around 73% of the annual average.

Although the annual cost reduction was approximately ¥690 thousand (24% of the
electricity volume used in the factory), we consider the following 3 measures should be taken
for promoting further cost reduction.

1) Optimization of charge and discharge mode setting on storage battery (LiB)

2) AC-DC conversion, reduction of charge and discharge loss with power consumption of
power controller, etc.

3) Installment of three-phase power controller for storage battery (LiB)

Classification Electricity Expense Note
Before low-carbon power ¥2,908.3 thousand/year ke
supply system installment
After low-carbon power ¥2,210.3 thousand/year Rkl

supply system installment

- Peak-cut effects: ¥218.0 thousand/year

- Effects on electricity reduction with
PV power generation: ¥600.0
thousand/year

+ Charge and discharge loss: -¥120.0
thousand/year

Effects on electricity expense
reduction (estimation) ¥698.0 thousand/year
* 24% of the entire factory

3.3 Verification of Effect on Environmental Burden Reduction
To compare, we have set a boundary and a baseline in assessing / identifying effects on
environment improvement and carbon dioxide (CO2) emission reduction.

¢ Baseline

@ A case where each LiB and PV module is used individually and is disposed / recycled
after its life cycle

@ A case where “PV power generation + LiB accumulation” is being conducted, utilizing
new products

¢ Low-carbon Power Supply System
Utilizes reuse LiB and reuse PV module

We have realized that the effects on the amount of CO2 emission, resource loading and waste
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yield upon operating 1 unit of low-carbon power supply system for 10 years leads to 26.4t-COsg,
5.3t and 4.9t reduction respectively per 10-year.

4. Challenge for the Future

4.1 Settlement of Diffusion Model

As a target user to promote the user of low-carbon power supply systems, it is necessary
to be tolerant of accepting the use of reused products, to have less competition and to have
large-scaled suburban stores and family restaurants, convenience stores, construction site’s
field offices and small and medium scale enterprises—including factories—as our target users
for diffusing the low-carbon power supply system, and conducted market research and settled
diffusion models based on the introduction requirements.

Classification Specifications Price Note
. Single |LiB 35 kWh 11 ., | LiB ¥60 thousand/ kWh
Business | ppase |pv ookw | ¥23Million/Unit |5y 16 thousand/ kW
. Three [LiB 84 kWh 17 ., |LiB ¥100 thousand/ kWh
Industrial |5 o [pv 100kw  [¥9-4 Million /Unit |5y 410 1 ousand/ kW
4.2 Diffusion Plan

(Diffusion Plan of Low-carbon Power Supply System towards 2030)

Although the generation of LiB packs derived from disused EV is low with it being 454
packs per year for the time being and is not established as a business, it is obvious that the
number of the next generation vehicle being disused is to increase in the future.

Therefore, we have calculated the number of the future occurrences of vehicle units being
disused to be generated in the future, using documents of the Japan Automobile
Manufacturers Association, Inc. (JAMA), and estimated the diffusion plan of the low-carbon
power supply system towards 2030, which utilizes reuse LiB and reuse PV modules.

Disused Next Low-carbon Power Supply System Business Scale
FY |Generation Vehicle x . . .
EV/PHV Ratio Number of Diffusion Business Scale

- Low-carbon power supply system test introduction
- Disused LiB recovery / procurement system establishment

2020 | 10 thousand units - Development / verification towards technical challenge

development
2025 | 75 thousand units Diffusion 960 units ¥5.61 billion
2030 | 240 thousand units D1ffus19n 3,000 units ¥17.55 billion
expansion

4.3 Challenge for the Future

We examined issues and measures for meeting the target we set at the diffusion plan
towards 2030.

Many challenges for commercialization have been clarified while having acquired various
knowledge in the demonstration project. We consider that the best way to overcome these
challenges is to cooperate with LiB and PV module manufactures / distributors, and other
entities—including lease companies—not to overcome without help. In addition, the small and
medium scale enterprises targeted for the low-carbon power supply system are a niche
market with less competitor, being a niche industry between the appliance market and the
mega power plant market, so we consider that there are plenty of chances to develop in
cooperation with other entities.

Important matters among the challenges cited in giving consideration are listed as follows.



B Business Model Matching Short-term Use (3 Years)

[Challenges] The capital depreciation allowance is 3 years for roadside-type stores and
construction site’s field offices. Thus, equipment composition that enables relocation to other
places after the 3-year depreciation allowance is required.

[Measures] Adding / reducing / relocating LiB will be easy by using the form of EV instead of
stationary fixing the LiB portion, while it can be relocated to other places after the
depreciation allowance.

B Reduction of Power Controller for Three-phase (Industrial)
[Challenges] Currently, three-phase power controllers are not commercialized/ mass-
produced and the equipment price is extremely high, as they are made-to-order
manufacturing. Cost reduction on the portion equivalent to the three-phase power controllers
1s essential, in order to diffuse the low-carbon power supply system as three-phase
specifications for factories.
[Measures] A method to supply power to three-phase equipment with single-phase equipment
was observed, as power supply from single-phase DC to three-phase AC seemed to be
available in the demonstration project.

Development of a mechanism pseudo three-phase) is considered to be necessary, in order
to supply power equally to each of the three phases, as an assumed technical challenge upon
realizing this.
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TIL—RpFT=EITo7,
DL—51>0
FETHEATNS EV O LB /AW IARDZENZNDES 1 —ILOBESTENEDIREDEKTEZLTWLWDID
W EERITDIEHIC. BED1—)VBEMETHHEZ U TENTIUERIDEEIREEDRIE ESHMBIEITS S ET
HD. SEICHOTL—FT4TEVNWDSTEEZREITDEICELD, UI—X LB BAEICYI—-RFTBIC
HIEDLUT 2 DOEROHIRTERIEEIC LI ETH Do
A) I\ ODFEFTEIATD
B) /\WIORTEEFEDETHELWLWES 2—I)LHGNEZNZRIOED 1 —) LR LU L TBFIFET 3.
Fre. LToLESMmE5IE=HED,
Fle1 : HEEDHE—R2 LB /N O & U TCOBEBANTIREE 2D,
Flgm2 : LB Ny OBOMEEHIMTO%EL. BETOELWEDZ—ETHRI 3B&ICHEN. D ULTES
<DES1-ILDIE EZDERNAIEEERD.
FE3  #HEREUT, BIEBICEE URERDRWVW 1 -XROERICET B,

TL—F 1 OB, —MRNICERDOESETZHI I D55, BHEOKELEDETT
HDIMBEFEET & MERISEARDENC K DHEBBEDRTZEHERET M. SHDEDR
BHZENK T 2BHMORBENE(ICLDTL — RERELR. & 3.4.2 TOREZTLT,

x3.4.2 BHOREBENEICIDZIL—FT12TRE (H)
LiB ES 21 —)LKEEH Wh
(REBEE Ah x BETLEE V)
A 400 A £
B 300~399
C 200~299
D
E

100~199
99 AR

RE. F@DMEER LB /Ny OT 24 kWh THDEZ 1 —)Ld2D 500 Wh (C/2DhY EBRSE
HToE (BFXRME) BHDANET(EH DN, 475 Wh (65 Ah x 7.45V x 0.98 = 475)
ERTWD,

3.4.3 I#&7 VEWLH
LiB €S 1—)LD3MIC LD LiB )\ I DEIERN
COTFE(F. & LB EZ 1 —)LEIDMERECAKSRERNMEURVKD(CT DD, HEENE
USKIERTFUEEZ2-IILABNE BUIL—ROES1-ILERDKIDICHMEZ . BENRT
DEDTHD.
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LiB )\ BBk (IC (. BOSRST LMY FTU—FEELHRT LAWK SIC, FEZ1—-IILD
BE/NSWYFZ 300 mV BIRICIRDDZRENSD. BRDETAFROEEILAT. 1D/
YVHEAHIBRWKL D (CFREBREZRIZ T,

% [T72 8 LiB/\w JHiAA] (FFRIIRTIE TRV es, Lk a BT 5.

3.4.4 BRER

EEDFER. & LB EZ 1 —IILOBEZFHAOFTRNERBRRE TAEL. FEZ1—I)LEDOE
IWBEDN\SYFMERICARL 2EZ1-IILIMEFCFEET LTSI EMH oz, L5
MEROBR. BEBHLFEMET U LB Ny ID—EDES 1 —ILZZHMULEITTEFEEE
EHEUIRWZSD. I\ TZDEDDITIN SR TH DT NI T,

Fiz. BEY—-JD LB /v ODFEFHEZE L TROSNIZHENS, JL—F+ > T%1T5
BRDZIEE U T 3 IAEERE Uiz,

i {Ah) E1. EVa—)LtEEELEE: #1-as a.cviv)

L RPN . [ » ] '] [ - [] [P A N N AP N R R AL L )

A==
;¥ 300 mV A

8 010111213141516171819202122232425262728293031323334353637383940414243 444546474849

eE@ioh) e BB o

3.4.3 EWAZIRENUTREMRBRERE XA LB DRITERSR
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3.5 LiB €21 —I)LOFSAERER

3.2 UI1—XEVESBM (LiB) OMB/MERDMEFEDOHETLZ] KU 3.4 VI-XEVE
Bt (LiB) OBEBFEDY /N —FEDHZ] TEELEZ LB E21—/LOBFSAEDRER
([CDUWLTCELY,

AEXSR . 158 (FIHARY, E1TIREE : 92,337 km)
2 S8 (FRAAEY, E1TIEEE : 2,457 km)
358 (FhAAEL, E1TIEEE : 1,583 km)

3.5.1 FHlliEABRAESR : 1 SHE (YIHABY, E{TIERE : 92,337 km)
HMERATESNZHRZR 3.5.1. BLUR3.5.1 (LT, F/o. #1 OHRET —FEHRAND
BDOELTH3.5.2 [CRY.
F£3.51 1SHLBEZI1—-I/ILMEE—E

INT. after chg 65A to 6V IE 5%
Part No. | CELL # ocv IR OCV-CH | IR-CH AE(Ah) | WETHERE E}Vjvjh;g ?r%j%iﬁll)éﬁ% Wh
1 1 7.98 1.61 8.18 1.62 46.04 7.425 341.8 51.54 386.0
2 2 7.98 1.60 8.13 1.60 45.06 7.426 334.6 51.88 388.4
1 3 7.98 1.60 8.18 1.62 4594 7.438 341.7
2 4 7.98 1.61 8.13 1.59 44.52 7.376 328.4
1 5 7.98 1.61 8.18 1.64 45.63 7.397 337.6
2 6 7.98 1.61 8.12 1.59 44.34 7.402 328.2
1 7 7.98 1.63 8.18 1.65 45.64 7.417 3385
2 8 7.98 1.62 8.12 1.59 44.12 7.410 326.9
1 9 7.98 1.64 8.18 1.65 45.68 7.422 339.0
2 10 7.98 1.65 8.11 1.63 43.86 7.406 3248
1 11 7.98 1.65 8.18 1.66 45.58 7.423 3383
2 12 7.98 1.65 8.11 1.63 43.73 7.405 3238
1 13 7.98 1.64 8.18 1.66 45.50 7.387 336.1
2 14 7.98 1.65 8.11 1.62 43.56 7.385 321.7
1 15 7.98 1.65 8.18 1.67 45.44 7.417 337.1
2 16 7.98 1.67 8.11 1.65 43.65 7.402 323.1
1 17 7.98 1.63 8.18 1.66 45.66 7.433 339.4
2 18 7.98 1.64 8.12 1.62 43.72 7.369 3222
1 19 7.98 1.63 8.18 1.65 45.44 7.412 336.8
2 20 7.98 1.63 8.12 1.62 44.29 7.407 328.0
1 21 7.98 1.63 8.18 1.66 4551 7.430 338.2
2 22 7.98 1.67 8.13 1.65 44.63 7.420 331.2
1 23 7.98 1.63 8.18 1.65 45.81 7.442 340.9
2 24 7.98 1.65 8.13 1.62 44.83 7.442 333.7
3 25 7.98 1.59 8.14 1.55 4507 7.378 3325
3 26 7.98 1.60 8.14 1.56 45.22 7.393 334.3
3 27 7.98 1.59 8.14 1.54 4559 7.421 338.3
3 28 7.98 1.59 8.14 1.56 45.47 7.421 3374
3 29 7.98 1.61 8.14 1.58 45.31 7.400 335.3
3 30 7.98 1.62 8.14 1.59 45.26 7.406 335.2
3 31 7.98 1.57 8.14 1.55 45.02 7.426 3343
3 32 7.98 1.61 8.14 1.59 45.00 7.419 3338
3 33 7.98 1.61 8.14 1.58 45.20 7.429 335.8
3 34 7.98 1.62 8.14 1.6 45.10 7.423 3348
3 35 7.98 1.62 8.14 1.59 44.92 7.384 331.7
3 36 7.98 1.65 8.14 1.63 44.64 7.383 3295
4 37 7.98 1.61 8.16 1.67 4523 7.394 334.4
4 38 7.98 1.61 8.16 1.67 45.21 7.396 334.3
4 39 7.98 1.58 8.16 1.64 45.41 7.416 336.8
4 40 7.98 1.59 8.16 1.65 45.35 7.410 336.0
4 41 7.98 1.60 8.16 1.67 45.30 7.423 336.3
4 42 7.98 1.60 8.16 1.66 45.38 7.421 336.7
4 43 7.98 1.60 8.16 1.67 45.80 7.429 340.3
4 44 7.98 1.61 8.16 1.68 45.68 7.421 339.0
4 45 7.98 1.57 8.16 1.64 45.81 7.407 339.3
4 46 7.98 1.56 8.16 1.64 4574 7.375 3374
4 47 7.98 1.56 8.16 1.63 45.58 7.403 3374
4 48 7.98 1.58 8.16 1.64 45.41 7.388 3355
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1234567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748
o 1st (Wh) mEHFE(Wh) e1st(Ah) = BREE(Ah)
W, aaAl—8 aalan =
3.5.1 158 WKNEFT=EERESEH=E
wi5 o b = £
% i LEAF BE L2 —)LHER Carl #1EH 1 CHRERH
1000000~ 10.000
800000  9.500
800000  9.000
700.000-  8.500
600.000-  8.000
BT BE
500.000  7.500 T
.
400000~  7.000 S
Y
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200.000  6.000 — xEB 1
100.000  5.500
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a.

[EHER TR/ SNICHER]

BEHSEDENEEROEFE (OCV. IR) (CIFARSREMNEN DI,

EZ21—I/LTORMERER(CESNTE. OCV, IR ICEENFEALERSNT, ERIOES
—JLOABBOILOEER T ZRT K SBARSEFEE IR DT,

SEIOME THE UTZERES 1 BEZEDOLLENEVVREBR TITo/2. CNFELES 21—
IWCRENSNIEXDEEZCTDOENEDETHDIN. FEZ1—)LD 1 MEOREFEE
43.56~46.04 Ah TH D WEBFHEE(SL 7.37~7.44 V EBEBNRRE (FERHSIVIM D .
F 1EBTESNIE/(\—h 1 & 2 DREFEDZEBE 3.2.4 (CiL UTERYDFIEESRMF=
ECKDEILCLDEDTHD. A= 1 DEZI1-IL#L E/I\—h2DEZ21-IL#2 ZE
NENHEEZ 1 —ILCTRARMHCIDBRKERRZTO LREFE(CENMENC L, ZED
21—V EELEHED 1 —IILREBEBRRCHBVWTHEBEIEDE(CLDEDEER U,
(#1:46.04—>51.54 Ah. #2:45.06—>51.88 Ah),

. CNBOERENSSEIT L —F 4 > I DO CEHE LizEM/ Sy Oid. B 1 —ILOMHRER

THMER (CIFEATHE ST ERE L THE—(THIHETIEATNS EER U

. RDFEUTHEDREBESTE (FHWHADIRL £ 81%1EE(FHDEEZXISND.

(=387 Wh + 475 Wh)

AE (1 858) OJL—FT1>JEUTR MERERmELOFNEHDEED1—ILZE 4 /)(—

Mo FENTNLINFELZL 2 EZ1—I/ILTOBRKERER TOEENSE/\Y IR
TAREREBBEEDE T ZRICONFERT . BEFELCHETIEATNDEHALZ. £F
2a1-ILEBS2PU B EUVTHMEDT. E2 1 —I)LO—EREAZ R DHENRH SN
BRWeHZDFF/N\y IzEBER L.
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3.5.2 FHilliEABRAESR : 2 S8 (PR, EiTIERE : 2,457 km)
MR CTESNITHERZ 3.5.2. LU 3.5.3 (LRI, F/o. ES1—-IL#10 OREF—4
ZHBHRBDOE LT 3.5.4 [CRY.

#3.5.2 285HLBEZ1-I/ILME—E

INT. 65A to 6V T E(1st FHIEER) 65A to 6V JRE(2nd)
S =} S =}
Part No. | CELL# | OCV R | &E2(A) (REFHEE %(Vjvjh;i FE (M) |REFHEE %(ﬁh;i
i i 8.03 1.36] 5038 7.42| 374.04] 5885 7.468 439.5
2 2 8.02 1.38]  50.08 7.44 37257 58.53 7.487 438.2
i 3 8.03 1.34] 5039 7.45] 375,59 58.89 7.512 442.4
2 4 8.02 1.37 49.82 7.45] 37110 5872 7.509 440.9
1 5 8.03 1.33] 5025 7.46  374.81 58.63 7.488 439.0
2 6 8.02 138]  49.77 7.41]  368.91 58.92 1515 44238
i 7 8.03 133] _ 50.13 7.44] 372.95 58.97 7.521 443.5
2 8 8.03 1.37 49.44 7.44] 36780 5862 7.503 439.8
1 9 8.03 1.35] 5007 7.45] 373.10] 5882 7.521 442.4
2 10 8.02 139] 4972 7.44] 370.13 58.89 7.519 4428
i 11 8.02 1.34] 5002 7.45] 372.77 58.58 7511 440.0
2 12 8.02 1.38] 4955 7.44] 368.88 58.88 7.519 442.7
1 13 8.02 1.34] 4974 7.38] 366.98 58.93 7.522 443.3
2 14 8.02 1.40] 4901 7.40] 36252 58.35 7.491 437.1
i 15 8.03 1.35] 4981 7.42| 369.72 58.70 7511 440.9
2 16 8.03 1.38] 4879 7.42|  362.03 58.32 7.500 437.4
i 17 8.03 1.34] 4993 7.43] 371.22 58.58 7.471 437.7
2 18 8.02 1.37 49.32 7.43]  366.51 58.56 7.490 438.6
1 19 8.03 1.33] 4997 7.45] 37200 5879 7.498 440.8
2 20 8.03 139  49.14 7.44] 365.72 58.21 7.469 434.8
i 21 8.03 1.34]  50.18 7.45]  374.06 58.92 7.485 441.0
2 22 8.03 1.37 49.57 7.45]  369.51 58.54 7.478 437.8
i 23 8.03 33| 50.18 7.46  374.19 58.60 7.454 436.8
2 24 8.02 139] 4988 7.45] 37118 58.57 7.479 438.0
3 25 8.03 133] 4750 7.34] 348.70[ 5870 7.482 439.2
3 26 8.03 132]  47.90 7.36] 352.50]  59.00 7.485 4416
3 27 8.03 1.34] 4760 7.40] 352.10[ 5870 7.486 439.4
3 28 8.03 1.33] 4760 7.40] 352.10] 5882 7.475 439.7
3 29 8.03 132] 4720 7.37] 34770 5872 7.480 439.2
3 30 8.03 133] 4750 7.37] _350.10[  58.98 7.479 441.1
3 31 8.03 1.36]  47.60 7.40] 352.30[ 5867 7.464 437.9
3 32 8.03 1.38]  47.60 7.41] 352.50] 5882 7.503 4413
3 33 8.03 1.36]  47.60 741 352.50]  58.88 7.510 442.2
3 34 8.03 1.36] 4730 7.33] 34660 5895 7.501 442.2
3 35 8.03 133] 4730 7.36] 348.20[  58.79 7.476 439.5
3 36 8.03 133] 4750 7.38] 350.50[  59.01 7.492 442.1
4 37 8.04 1.33]  46.63 7.38] 343.91 58.73 7.466 438.4
4 38 8.04 132] 4810 7.41]  356.52 58.63 7.459 437.3
4 39 8.04 1.36] 4727 7.41] 35029 58.92 7.498 441.8
4 40 8.04 1.36]  48.20 7.40[ 357.36 58.86 7.485 440.5
4 41 8.04 1.37 49.17 7.43] 365.26 58.64 7.471 438.1
4 42 8.04 1.36]  47.63 7.42| 353.32 58.60 7.498 439.4
4 43 8.03 1.31 50.32 7.45] 374.67 59.00 7.497 442.3
4 44 8.03 1.33] 48380 7.38] 360.18 58.80 7.476 439.6
4 45 8.03 1.35]  49.00 7.39] 361.89 58.95 7.459 439.7
4 46 8.03 1.33] 5040 7.42| 373.76 58.86 7.483 440.5
4 47 8.03 133] _ 50.02 7.44] 372,01 59.25 7.494 444.0
4 48 8.03 1.33] 4835 7.42] 358.82 58.93 7.475 440.5
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600

550

500

450
l..ll..l..I...l..ll.....l.llll.l..l...-l.l.lll.l

I
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REENE(Wh)
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= EHE(Wh) =ZE(Ah)

M3.5.3 258 KEFELHKESZNE (2nd DCH)

W W LEAF BE S 21— LR B#0 1CHRERS

1000. 000 — 10. 000
900. 000 9. 500
800. 000 9. 000
700. 000 8. 500
N =
600.000—  8.000| — EE
500.000  7.500 M. 2 1
h-‘-_‘-‘-\_‘-‘-.‘-"‘-\‘\ g
400. 000— 7.000 = “”\
300000~  6.500 — -
=5 | \
200. 000 6. 000 — @EJ
100. 000 — 5. 500
0.000=  5.000 6565 10.000 20,000 30,000 40,000 50. 000 60 000

B [Ah]

X 3.5.4 LEAF EEZ1—)LitiR B#1 1CHKERM

48



[HERTESNIERER]
a. 2 8EH(T 1 SEICHERTETIERMERINC EEHDEFE (OCV. IR) [CKEREFESN
Rt

b. 2 SEDHERICEAL T, 1 SETEERCHER TSN OIZYIEIFREBTOERED/(ZY
FIMBEED/N\SYFCESO>TED. REZLOMDANTIL—FTA>TFBEN
WHETHDEZERIDEHIC, 1 SEEAKROTERRICINI TETCOED 1 —)LE(T
TER (CEBRENHERZIT D Iz, TDFER 1 BIBEOME (RF 1st #FEER) & 2 BEDfE (R
1 2nd) T. MEEHEDOFIE(L 363.0 Wh H'5 440.1 Wh ([TIBINL. ZDOEFEREE

(SYHESL) B 9.80 iS5 2.03 ([CiE LTz,

c. 2 SEORBMHREIFTEDFTLEUIBEDORETE (FFHDIRK EE 93%(EHDEERXS
Nsd. (=440 Wh + 475 Wh)

d. 2BEBDIL—FT+4>2JEUTE Fi@maa<, AJL—R&UT,

e. 2 SHOBRZNSHDE. 1| SERRICBZREIT DLIMETULEEDEFRAERLST .
AETHNEZOFFBEEBH U TERTEDLANILICHDEDEBDOND.
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3.5.3

FHARRIGR : 3 S8 (PR, ETiERE : 1,583 km)
3 SEGETEMINE AFHOZES 1 — /L0

4+ (OCV. IR) ([T/\SWVYHEHIEWNCES

B0\ IORICERBEDGHDIE T ULEDREFNTVD LFER(CS L, TDIZ. &K 3.2.5
(CEEUELDIC, Bk E U T MR DIEHE LT/t AZEDE T 1 SES IV 25ET
T CEERADMHITBZD, HLDES 1 —ILOFHlE FKR(CIT Oz, FIEERBRICEED
BHODO—DTEHDIEBHREANSDES 1 —ILOEASHEZTM T DHC 3 SEDOFE
(#25~#48) DEZ1—I)LZFHAL 2 SEOFE (#1~#24) LEHFEDEDIZLICUTZ,
MR CTESNIERZR 3.5.3 BXUK 3.5.5(C5EF. Few EZ21—I)L#30 DWET—4

ZHBNREDE LT 3.5.6 (CELT

#*3.5.3 35ELBEZ1—-I/UMEE—EEX

INT. 65A to 6V 8% IntDCH 65A to 6V 1% 2nd DCH
o= o= e
Part No. | CELL# | OCV | IR |&&(An) | RETHEE '?Vjvjh;g HEA) | REFYEE %(avjh;g
3 25| 801 152]  40.96 7.236 296.4 56.83 7.457 42338
3 26 801] 149] 4119 7.272 299.5 56.80 7.449 4231
3 27| 802] 151 41.04 7.204 295.6 56.65 7.440 4215
3 28| 802 153  41.42 7.265 300.9 56.84 7.452 4236
3 20| 801 153]  40.96 7.247 296.8 56.61 7.437 421.0
3 30| 802| 153  41.09 7.221 296.8 56.68 7.442 42138
3 31| 802 151 41.12 7.318 300.9 56.88 7.466 424.6
3 32| 802| 150  41.46 7.319 303.4 56.82 7.465 424.2
3 33| 801 152] 4083 7.245 295.8 56.60 7.469 422.7
3 34| 801] 151 40.80 7.288 297.4 56.57 7.475 42238
3 35| 802| 1.49] 4073 7.190 292.8 56.31 7.435 4186
3 36| 802] 1.50] 4141 7.295 302.1 56.81 7.465 424.1
4 37|  802] 151 41.29 7.254 2995 56.65 7.452 422.1
4 38| 802 151 41.02 7.234 296.8 56.50 7.456 4213
4 39| 802| 152]  41.27 7.324 302.3 56.85 7.486 4256
4 40 801|153 4107 7.285 299.2 56.85 7.464 424.3
4 41| 802[ 151 40.98 7.215 295.7 56.24 7.448 4189
4 42 802] 150 4152 7.316 3038 56.92 7.482 425.9
4 43| 802] 154] 4161 7.326 304.8 57.03 7.467 42538
4 44| 802[ 152[ 4128 7.225 298.3 56.69 7.447 422.1
4 45| 802[ 152[ 4132 7.275 300.6 56.97 7.473 42538
4 46| 801 152] 4126 7.298 301.1 56.95 7.463 425.0
4 47| 802[ 151 41.23 7.219 297.7 56.56 7.463 422.1
4 48]  802[ 152 4158 7.289 303.1 56.97 7.485 426.5
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= EHE(Wh) =ZEE(Ah)
K 3.5.5 3858 MKEFELHMEEN= (2nd DCH)
il LEAF BiE Y 2 —)LiRER %430 DCH CAP&Wh

—  10.000

- 9. 500

- 9. 000

= 8. 500

- 8000

FE[Ah]

— 6. 000 e
LRZ ]
L s ) BT 1t BEod | |
— 5. 000
— 4. 500
— 4. 000
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X 3.5.6 LEAF BEZa1—)/LitBR H#30 DCH CAP&Wh

[HER TR/ SNICHER]

a. 3 BEDRERENEMICH L TE LT 89% LMD (=423 Wh + 475 Wh), 2 SED
93%IC3 LT 89% LEN RN SBEFTENE TMNEA TS ERE5NS.

b. JL—F« >JCEALTIE423Wh DATL—RERD, 25HERIL— RELTHAS

nEETo.
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3.5.4 FNEBERIRFRE & EMEEZERERIE CONSULT &DRR

—RETHI CH VW TFREDOEMHEZREERE CONSULT ZANTT « —S—H'EEBFTEDR
TESVORED, LiB/(y IRDREES1—ILOFEEITD TS, 20 CONSULT A ED
EIRTFITUXLTHEZTD TLBHEBASHTRNZS, SHER LB /vy IDEER
EBORTESWCEAULTIEIES 2 —ILBEATOFRE - MECKD CEHlIZIT> TS/,

AREET(S, HIELWIEE CONSULT TESNET—F & [3.5LB OFBRAE] OF—5D
L& T o THIZ.

CONSULT TE5N3F -4 [EUTOREETH .

o FE1TIRRE « FEOF 2R KU EHE
« LiB/\wO%kE (%) - BEEE 2R RO EE
* LiB/CyU%%E (Wh) « L (E22—-ILA 2 A515)) DEE

1 SENS 3FED CONSULT T—H EZIHSETESNDEBEBTEE TOEHES (/v
ORERTEE : D) &% 3.5.4 (C&E 9.

&£ 3.5.4 1~38HEODLB/N\vIKRERAEE

158 258 358

EITIERE  (km) 92,337 2,457 1,583
LiB/\wokE (%) : A 61.0 73.4 73.0
LiB/\wo%%&E (Wh) :B 10,800 16,160 15,520
LiB /\wUikE25tEE (KWh) : C=B/A 17.70 22.02 21.26
LiB )\ OKEX5TEE (%) : D=C/24KWh 74 92 89
N a2 & 272 100 62
FeEMEL () =
Z & 4,151 19 16
2 & 120 132 141
FEERR (hrs.) -
Z &E 6,211 37 32
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Z&E FLEDRRMNS, EfEZ STC 1Atk 50% LD D S OFTEEIECHRATSD
ZEEUT. S2ORFEITOI.

SEFERLLETF2ITIE DI EZEMRECHEALZEVWS S EICRD, fERE
UTERRAUEZ PV EZ 2 -IILOREIE. 24D 251 5. ES>O5# FS20 10/ £
UTHEER®D (520 EUTIEH S OEER) 34 D ~—5)L 49 #Z2E L3IV 202 &
12>z, (UI1—XZ 80.5%)

B, BEIETDIHEE. BERORES LREIANR-ADFIBENSEIEZEET D (12D,

(WRB) ABEthET 1 —)LOFERENEESE 1,000 W,/ m?2 TT. BDRE 25CTHAILTWLS, Al
EROASRESREZEEE(CHHEBUTHEEZZERI D EZ [STCEH] 0w, EREUT, AIE
BFDIRIBIRRE(CAASND S ERLK PV ES 1 -I)LOREHRETATEIT D EETREICLTULS,

RBEERCEAUTUTOR 4.2.5 (C589 ., COXRTIF. T2 1 ONBRBETAEIRER DT
34 MESHTHED(CIRD TS,

x4.2.5 IVHHAEREBE LSS FIIDITHRER

=~z STC ALt EBIFER
STC Pmax./ 48 | K UI1—XXK
A 81%~ 124 ¥
B 70.0%~80.9% 43 K 80.5%
C 60.0%~69.9% 21
D 50.0%~59.9% 14 ¥
E 40.0%~49.9% 58 RS
F 0.0%~39.9% 10 & EHEES
H T 18 34 # S
5t 251 & 100.0%

BEEDFER. U1 —XE]EOHIIZ AR (CKE/ (RILZEE LIRS TRIEICEHET
ETBTE AR/ I FOHBRB TEDHWMEXITDLAINEIRTEDZENS, IV FI v
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—ZFAIT DI ENENTH D ENER NIz, SEIDIREETIEEDDOEMNESH > efzsd. H
BIREE (C DV TIFSEOMER I DBRENZEINTUND, PV ED 1 —I)LOIE#R R Z TG D
BE. —MNICEY-5—>ZalL—F—rALBNTVS, UL, V-5—>Za1L—4—
(IEREMER T D . FITATEERADEEZVE LT DI, AEDIRE® PV £ 1 —)LEHED
HNSIRENTRVEND D, TNPOISOEIHIRD IV FT v H—ZAL PV EZ1—)LOHE
BIMRBEZAHC. VFITYH—EV—F—2Za1L—F—DRZELT(CE T,

£4.26 INFIvH—<EVY-F—3ZaL—5-DHEK

IVFIvh— V—5—->=alL—%—
HimiE 25 5H 2,500 5H
Ris KEEAETF SRAEZER

10 W/m Bt

- ) W2
(EH&E : 800 W/m3LLL) ,000 W/m

BRE

8) {ERUIRE IR

B ERIRE
[X—73—] OMRON
[ # 23 1 DC Fault Tester (DCFT)
[ ®]

- 4 DDBITEMEEE 1 BICERN. TREFET— RICHU 1 BDHTHISEIEE

- FRBEEMICKDEFEOBER EMBRERIBERAEMN T EICITOEN T

- BRARIRED. MMERE. BRIETVREREBRTEILV X OCEAT D L. i,/ higikyt. BPD
REBRENK - BREREDEHIRVCETIEDE., BAFICHERISEIS>ITTBET
KIBAREBOREHRF TR EOHER

iy
OC Fault Tester
Wer-ansecon e i'
w1t WERTHASRRAN ai |
ARERUS AT LD
A EA (gt (A R e b I
21 F R T M PURR L 5

@ you nerzy Inswotion

4.2.6 OMRON & DC Fault Tester (DCFT)
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IV 73— RHaE
[ # 28 1 IVFTwvH— PROVA101
[A—H—] SATOTECH
[% ®] ER-EXEE Qv H—T) =R TREDIEE,
- V=S —)CRISFEOBEI X > ORITE RS = XI55 HE
V=S )\RILDOES] - 5T - REEZ IVIETFrvTF
- lRA 100V, 12 ADBIER]/ETIEEST, BEIIEELH
- BEHEE - J\RIVBEDOY > SY > JRIESEEE,/STC (X
VBT —4) EOBBIYITELRE / AB ST — 5 0iRtsEe
EH>TUSTRIE

EEMINERRATFLORT
FIIVPEMAFTIAMELT
ERNCZRERRLAFLENC
ARD | VFXIH~

4.2.7 SATOTECH #t
IV F1wH—PROVA101

9) PVES1—)LDEFDFEIA
#£4.2.7RUK4.2.8(C PVESI—ILOEFINACELUERH,. IR bzELY.

F£4.2.7 PVES—)L 250 MODER DIRIER(CE UK - £88

FRREE FREEhse - &R

VEZERF BERIDMEE (RE) 12.5 h
ERAMFE | ERIDEEE (1RE) 56,542 M
IREHES LTI 25,829 M
st 82,371 M

#£4.2.8 PVEZ2—)L 250 MDERIDEEEIR

PVI&IZD 1W&HZD
ESS 3.0 3/# ok
(=N 226 M/ 0.9 A/W
IREWARE 103 /& 0.4 /W
R - p|aR S 237 A/ 1.3 A/W
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4.3 U1—-XAXBEEBE> 1) (PV) DS R5 LMEDHE:L

4.3.1 i1
BEELES R METRICDNTER 4.3.1 KUK 4.3.1 (LT

F£4.3.1 UVI-XXKBEBEZI1—IL (PV) O RXFLMETHE

EBINFETIE SAFLMETEE Up)\U—T73%
- T2 1 SEiRE - T4 SAFTAME - T35 Y/ —4ug
- T2 2 WiRE
- IT#3 STC>=al—>3>
(IV 4R E)

?*:‘1_135<13EF— @
B> 36V :.JIE?E!
E oK Eﬁﬁw ARUSTZ
STC ==

PCERICSHE

s=al wh—Jo 2,25 Lk
< _’ FoboEkzs MY AT Ak
NG NG = i) ZELRPV
NN (BiES) () iy

NG
[-o)= g Lo
APV _ | DE<3V | (AR :-:|‘.Jb*«rwb

M4.3.1 UI-XAKBEMEZ1—IL (PV) ODZRXFAMETRE

4.3.2 T4 ABMNUSDADRIH
[T#E 3 IVHEMHEAE] T3>0 FENZPVES 1)L 202 RICH LXK 4.3.2 DFIET
2 NUS O RERET DIz A NUS O REROERESR 4.3.2 [T
2. IVHERAETC,D 5S> EFHEiEN/z PV ES1—)L 35 %852 T No8,9 DR KU
DR CEDAERBEITO I,
C. D S>U&0JI1—R(FHRE L DRR—IHENH 60%EETITBN. JEBEIR—XIC
KN DERIMICEBCZZ25E. C. DSIUREEATEIELHERET S,
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#£4.3.2 XANUOREMOFIE

Phase I ZHEREEEROBCAITT. BURX NI IIAITRIESERL.
Phase II TNZENDOEEOHRT PV EZ 1 —I)LOERBAFO—DTHDEHDT vV ME
ORIUBDHBNE. ZONMEDTRUR NPT R(CHFET D,
Phasell R ETROE N DY MROEBDEEDNDDEH DT D,
PhaselV B UBDOED% STC Pmax IBICTEAR TR MU > X &R L TUL L,
ZDRR(C PCS BERBXIRVEHMNICEBDH D,
PhaseV BARNIZTICRSTHD PV EZ1—ILOBEETDINS O AEEZELT
BRI N TR EBRET D,
PhaseVI SEOEREAELT, BREldSUEBEE=ZHICHEDTS.
x£4.3.3 AMNUOTXEE (BEHE - =48) OfER
PCSEE | Et&H | STCHEAN |PVES2—IL | PVES 2 —ILS>F2 IR (#5E)
=Rl .
(W) (W) (W) &R A B @ D
PCS1 5,500 4,920 4,955 24 24 0 0 0
PCS2 5,500 1,640 1,294 8 3 5 0 0
PCS3 5,500 4,650 5,121 15 5 10 0 0
PCs4 5,500 2,310 2,153 11 8 3 0 0
o PCS5 5,500 3,120 3,450 12 11 1 0 0
PCS6 5,500 3,120 2,390 12 0 12 0 0
PCSs7 5,500 3,475 3,230 13 1 12 0 0
PCSS8 5,500 3,640 2,436 13 0 0 12 1
PCS9 5,500 4,560 2,727 22 0 0 9 13
&t 49,500 | 31,435 | 27,754 130 52 43 21 14
PCS10 9,900 9,900 | 11,149 33 33
=#8|PCS11 9,900 9,750 | 10,819 39 39
st 19,800 | 19,650 | 21,969 72 72 0 0 0
PV#sFsEE= | 69,300 | 51,085 | 49,722 202 124 43 21 14
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4.4 U1—XXBEMES 31—V (PV) OYHINU—FEDHETZ

4.4.1 PVE>Z1—-)ILDOUAH)(U—
1) PID iHERDOEIE
SEIDFIIBEICHVTRULE PV ES 1 —)LICE. EEEAITORBAREES T AICHNT
ERICAFENMEFAEIN. TDE. RETZHUIJPERRBE T —BAEGHELC TR E
RSNz DTSR, B UL FERENZEDEFELTVNBR T EEHD. ZDH(C PID R
RICKDEBUEMET L TVWDIEDEH D LHEAEND,
S2FITRFENIZEDDOHFMNS PID MHEA SNz 2013 FEEMUFIOED. D DOFEE
BENDETHNELVWEBONDEDZEMER(C PID IRROER A DR Z KA.

(#%) PID : Potential Induced Degradation

PV EZ1—IILHICHIFD/NERDREEY® Nat 1A DBEEDERICLDES 1 —ILTDEDDFHE
HREMET DT EZEDS. BIC, —MIC(F. REARECHD RIFER(CKDMREET ] &(SBAMRICXA
U. BERECK>THEREIND [BEFELICLDIET] ORI THDESNTLS,
IRE. 2013 FELPRICEESINIZ PV EZ 1 —)LICIE PID WA RSN TS,

E{_ﬂaz 1. EILEEIZEIE 2. fL Rk

1. Na* Ik BN ERUF 42T DIER
—[E{ER 7, A AR ?
c-Si (n-layer) 2. Na*IZk ST PIMERI DR
—EIEEH 7, A3 aE?
4.4.1 pBHESR SI KIBEBES 1 —)LD PID DAHZX A
HEE : AIST KIBAREATKRIRES 2016
[REXBEHWES1—/LO PIDIRKREMIEE]  (EEHE. i) LD

2) PID 4 EBEDEM
PID BARFEE LTI, FROBBTRLSED. 1) BABROREL 2) Na* 1 A> 0B
BENEZASNTND. TUT, ENSZSISEIITEDELUTE. UTORITRUEX D735
DI DERNEBEZ SN TS,
L BEESZTL (BICASY—5—)
L KS (BICEBICLDEEE EBIC Na A A DREAE)
. B
= —SALHSRX
- SR (AR) 18
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FLITL—A

IHMEER A==
FHY—F— (B ATLEE)
<K% GREE)

-EE Ryso—k
Y —HSALHFR

~#hiEH |
<R AER5LE (AR) B 7-/7

4.4.2 PIDIRREUVTBESNDIREBEERTOANZXL
g . AIST ABBAREHAFRMRRRES 2016
[BREXZEMES T —)LD PID BWREMEZE] (BEZFE. ) LD

RS, FEROERCH U TRARIEDRI M (P A/ I—PRUIFL %) © Naih
BUIE D= DET )L AU H S AEORA(C L DEEZEL = PID fi5k&. FrE8 PID JU—&
PGB CEHBLTETND, UM U, FECED & BEFTULDE 2012 FEMFICEE SN
PV EZ 1 —IILEREZOMENMESNTLRVEDNMR RN EFRIEND,

F/z. PIDDFRELT. BEERTHD. BD. ERECORESZMNAETRVZD
([CHMRIVIQABEEMEIRE U TIERDIFIC< W, BIC(E. PID R(FHEAICH W TIEFEEEZENNNT
BDZETHEIET DN, EITLTUERS LEEUICKWVWEWDBAIENRIATESE— R 2
R

ShIDXEIFEETHD [VI-RXEVEEM (LB) - YUI-XAKBEMLEZ 1)L (PV) ZF
FAURRBREBHNS R T LADEBE] OFBRNS(E. F5(C. BE. RUPRIACE> TKECRE
UK B EEZSNBDERFEH PV ES1—)LOHRICIFUI-R (BER) TRERES1-LE
BAEHEFENTLD EFRENTNS,

LH'L. COWRBKE. BHRICIEEESREOER(CLDAEH M. TUTHERNCE
FIT HIER TROREDOFTERZ FRIULEE(CHD, TNICH LT, SBED EFELRITN
(FIRBIRNC E(F EERDEIS(C(FBE/RV, FrEB. KEBCKDEDTE. FITHIERLT®ZES
FTONRL TERBOBREERICELD (pnEEEET. EEFEDERT(CLD) TERWLS
D, BI5. BEATH > CEEEFR (RIREREXLE LT pn #EE5D) TS PID RMIHRMDF
hEPHERMNMENL T 3EDEFRlENSD.

FTIT AEFCHEWTE, D0V o FZFE@POBERICT U TE. 3 ROBRNSEEL T
DIA-XREVUTERAULTW CEFEETHD EARKC, BENICEAVUY MHBDIONED
HOIRFEZITD CEERRERCETHD EHBL TS,
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3) PID Box [C&BEIE(VH/I—)ilER

AZEFET(E. PID [CKDREBEDETZSISEIUIZEFRAEINDIES 1 —I)LEFZECH L.
OMRON & PID Box #5[ED PV S X5 AIC#EHTTHRIEI 52 & T PID ZEHE (U H/(—)
IR ENTFRMNE DN DEREER U,

[ERRPVES1I-ILD IV HFEG BETOROODKISRAH—THEETL T &30 PID
ZBIERIUEES 2 —ILOFEE. —RICEAIURDODL S —TRECIRD>TUED,

DFED. /KEHN (Max power) tMETFU. FKEE (Open Circuit Voltage) B/MN&<7&>
TULED, TORDBAETIE. RABNIT 65%. FREETH 14V BEIRKSNTLED> TS,

=
=
g ‘
=1
L
Voltage [V]
© Nominal IV curve of the PV module at 5TC as from datasheet

€ Measured IV curve reported at STC of the PV module affected by PID

4.4.3 PID U/\—QUB(CfEA=N/zt2R
88 : OMRON M HP &

/=, LATD EL B> —4 (& Omron & PID Box ICLBEBDOEIESEHERLUIZEDT
HdD. COEMNS, PID WEZIMBIBIDEDLEE(CH T, U/(—-5H%&, F(CIL30 BED
FREDWE LU TWDIOZBRIBEICEDITDCENTES,

Infected Improvement of the panel
panel after 5 days

4.4.4 PID U\ (CER NIz

Source: ElectroLuminescence test of regenerated PID affected PV panel, as tested by
TUV Rheinland

After 30 days
95% recovery
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4.4.2 FETE
WU AN —TRICDVWTER 4.4.1 KUX 4.4.5 (CEET

xK4.4.1 VI-XKBEBEZ21—IL (PV) OUH/INU-T71

EBINFETIE S AFAMETRE UhNU—Ti2
- T3 1 SERE - TiE24 ZRTAME - I#5 Yh/\U-—jnE
- T3 2 BRERRE
- IT#3 STC>=al—>3>
(IV 4R E)

NG

e >R '
®a o PCEBICEDE
158 na 20 225 1t
— EETETEY ) !
i s gy
(BRS)  (nEE) REE e

([EREERY | BIE <36V | (HEEFR) ‘;E

M4.4.5 UYI1-XXXBEMEZ1—I)L (PV) OUH/INU—-T1

4.4.3 PID stEROD=EE
1) HERXKR PV ES I
PCS9 (EH) M PV EZ1—IL 22 D55, CS52U 44 DS 8 MDEH 12 MITHL
T PID iBRZ4T D Iz,
#4.4.2 PID AEMKRD PV ESZ1—)L

E Al 34 LT e laapa) S

C3>204M
D3>0 8M

PCS9 EitH 22 4,560 W 2,727 W

2) PID HERHAR

FbA : ERk29F 11 H4H

BT FERR 30518258
BRI : 81 H (&fEl) = 648 h
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3) PID BR{EFAHEER

[X—7—] OMRON
[ # 28 ] Mini PID Box

[ ® ] /NEESEOLHSEFRESNTNDERD L
D PV EZ 1 —-ILERT LANOBERAVFHEEE

BICTET,

4.4.6 PID UB/\—4MIB(CERSN/cHER

OMRON #®d Mini PID Box DR @AARZLUT(CEET

Omron & llumen's Mini PID Box indoor (ID) and ocutdoor (OD)

PV array / inverter input

Input PV voltage range

Qutput voltage to ground

Maximum PV current

Maximum output current in operation

GRID (AC)

Nominal AC voltage

Nominal AC grid frequency

Power consumption in standby operation
Typical power consumption in operation

Maximum power consumption

General data

Dirmmensions (W x D x H)
Weight

Operating temperature range
Environmental conditions

PV connectors

4.4.7 OMRON ® Mini PID Box @

4) HERDIER

PV-PID-MINIHID
80-1000V
Upto 1250V
20 A

5 mA

100 to 240V

47 to 63 Hz

11009
-25 to 60 °C (-132 to 140 °F)
indoor use

MC4 compatible

1
R

PV-PID-MINI-OD
80 - 1000V

Up to 1250V
20 A

5 mA

100 to 240V
47 to 63 Hz
<02W

aw

15 W

270 % 200 x 75 mm

1.100 g

-25 10 60 °C (-13 to 140 °F)
IP65 - indoor / outdoor use

MC4 compatible

(A5

PID iBRODFER. 2012 FRD C S22 (FIED 60%LUE). D S>> (FEH&D 50%L L)
DIV 12 MICBWTU TSRS ESNTE,

- H (Pw) M +21%
<)L (#) D 83% THANMMELE

SBRODFER. PID DFEFEICKDFEEH (W) N 6%IE. UI—XK (BEMHIRK) (& 4%ENH
RiAbBdZENMHIo Tz, HEBROERZX 4.4.3 (CELT
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F4.4.3 PID iERDFER

PUE 205DC80.80
PID Efta | 12 /SRIL
PID#@ |81H (&) =648 h
JRRIVES | 83%./10%U k
Pmax (&X/{TJ—) 121%
W& SITERS 12% | AL (60%=72%)
Voc (##IRET) 114% | BEFEZZIT(C<L)
FF (HR#REF fill Factor) 113% | 1 (GEWLWAARLY (0.53=0.59)

Flz. REICPVEZ1—-ILOEHESEHIZEL T .

80




PV £ 1—)LOEHEEH

€=>1—JL: 205DC80.80
HSES 1 41250600030

PDI &XB%R1 | PID :XBR# =
TR (W) 205.0
Pmax (&X/{D—) 110.8 153.1 138%
EASLEER 54% 75%
Voc (FRHREBIE) 36.93 44.10 119%
FF (BE#REF fill Factor) 0.491 0.590 120%
SRRz IEE EE -

sBRAY

etraton | Pameer| ovra

Date Time - 2017-09-22 12:04:42
?S_ElecI N OPaN P Curve 27 OPC ) STC @ OPC, STL-IAO Vor :'le ’W‘
Ise:| 1.108 |a B.7B9 |a
Pmax:[ 17.82 |w 1327 |w
Vpm:| 2210 |v 26.55 |v
Ipm:[ 808 |ma 5000 |a
EFF:| 1393 |= 1038 |
FF:[ 0478 0518 |
Te:| 318 |« 2650 |c
Irr:| 163 [wim2 1000 |wim2
Nms 1 1]
Rs:[ 11.02 |ohm 11.02 |ohm
Vi 022 |v 388 |v
Cusor- 4 1 | [ autoscan | I :[[1108 |a 6752 |
PresentSample- 3| 26 | Sample p:| 2475 |mw 2622 |w

silBRi%

Information Parameter] Overall -SM 10DCED 80 4120506102114 .

Date Time - 2017-10-05 15:25°53

Selact - IV O F @ W, P Cunve ) OPC
65

Cursor & 1 |

Present Sample -

& 1| s 1|

[__opc ] :
SIEE LD ST, Voc:| 4074 |v [ 4578 v
Isc:[ 1.054 |a [ 8377 |a
Pmax:[ 27.38 |w [ 1948 |w
Vpm:[ 3196 |v [ 3723 |v
lpm:[ 857 |ma ||[ 5235 |a
EFF:[ 2141 |% [ 1524 %
FF:[ 0637 [ oss7
Te:[ 302 | |[|[ 250 Jwc
Im:[ 185  |wmz | |[ 1000 |wimz
Mms:[ 1 [
Rs:[ 6429 |owm ||[ 6424 |ohm
v: 027 |v [ 487 v
AUTO SCAN | 1:[ 1053 |a [ 6374 |a
p:[ 2882 |ww ||[ 2980 |w

4.4.8 PID
(E:

AIVBRA.

81

EBR(CEIDEEULIZED 2 —ILDE
T R

AlfE




2500

2000 L
E
-
1500 »ﬁ:pi'
; ++‘iﬁ;;’v
§ .“'&:;”{.x -+ 11818
a % a" + 11828
1000 *“?iﬁ.‘;i_ = 1185H
N =~ 11H15H
. ”?”'-;;?ﬁ 12R4H
500 R .
" omx LB SRR +12H7H
& o
iy -11829H
o iR
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
W-Solar_rad.

4.4.9 PID UH/\—3hROIRE
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%55 BEHENEEBEMYDREL

EUEBKRFZEENDS AT LOFBFNZIR

ES58TE UI-XEVEE (LB) ROUI-XXBEMEZ1—IL (PV) ZAHVTIHERE
UTHARIRZRBN S AT LOEFNHIRICDOVWTHREL U TR ZIRE T D,
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5.1 BEUZEREBNI AT LDOEENZHR

5.1.1 7> REHHGHED

ARIEBE(CH T DEREEN SR T LOBBIANIEN D 2T ENNS. BHHIRNR(CE
LT REBADASENEFID 73%EETHD 1 RDT—FZANTRE L.

£/ 69 B (THBANBNERRD 24%) DHIRTHDH. BICHIREZED TL<TZ8HIC
FUTF 3 RDBRNBEELEZSNS.

1) &®th (LiB) AIOFHEE— NREDRE L

2) ACeDCZEH, /)\J—1O> bO—>—DHEBBHECKDFTHMEBOADERIL
3) &F|M (LiB) AO=#/{D—-3> bO—->—DFHE

F5.1.1 BEBHERUBA I LY (CHIFIENREHIBZIR (GREE)

X 9 B s &
RRREBHIS X T LKER] 2,908.3 FH/&F Ak
RRRBHI T LKER 2,210.3 FH/&F Ak

- E=Uhv bR 218.0 FHF
XFEEBHE CFACTEEENEDE

fFEDENHIRAZROG S E

TEOREERIC 12 s AZRUTEL U,

- E=Uhy bR (A/A) : RISV 1 BOEEZER

- PVEE (A/8. £F19) : 1 BORET—% + (1 BRBE-FHIRSE)
- TREOX (A/AR) CEFE—BELE

BRP. ERAECHWEERMR30F1 B30 HOFT—49%%K 5.1.2 [CEE9,

#5.1.2 RECAWZEMX30E1830HDT—4

ANE BA:411W,/m? Tt 180 W./m?
PVEE | 121 kWh,/B (FEF9D 73%)

E—U7v k A14kW

A
30,000 i I I ﬂ . | A
20,000 s

o GERAE S ZEREEREERE G003
—>
0o FERREBOR 411W/m2
180W/m2

A

5.1.1 ¥ 304 1 H 30 HD PV EERR
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5.1.2 BRRBAVATLEEIR
HRRBUEBHIBAU B A OIS 5 — (CREUTRRREN S RT LZA—RICREIR

bzRB UL, TOfER%Z*R 5.1.3 XU 5.1.2 (C5EET,

*5.1.3 FEEBRENR—X(CUTTBRFBNSZ AT LAOFEIX b GREIE)

ft#% PVFEES 50k W
LiBEE 100 kWh (E&E%E=E83kWh)

X5 ®E = =<1 BT mE
Rz BEPV 204 unit 5,000 ¥/u| 1,020 ¥H
hE PCS 11 unit | 136,364 ¥/u| 1,500 +H
PV |FFiE [peS 1 unit | 100,000 ¥/u 100 +H
HE |ER - DA 250 unit 227 ¥/u 57 ¥H
INEt 2,677 FH
SAiE EXBEE 5unit| 87,000 ¥/u 435 FH|agEUYr oL BETREE
I B - DFEEE 1h 1,500 ¥/h 2 FH|LBESHE
T FEMESRS. LiBESML 16 h 2,973 ¥/h 48 +H
ZBE (NI AEEBERRST 2h 12,500 ¥/h 25 M
HE |BREHIE 1 unit| 500,000 ¥/u 500 FH{RERRE
EE V2H 5 unit| 623,000 ¥/u| 3,115 F¥H
NET 4,124 +H
REEOXR b 1= 16 +M
e 1= 45 +H
1 RRILE BEZEYIE 7,400 kg 100 ¥/kg 740 TH
ZOAEIRE 1% 15 +H
INEt 817 TH
ait 7,618 T
BIRER (RiEE%E) 762 TH
BIBEMA (\EEESE) 762 TH
BRZEFIE 1,524 +H
Hwast 10,665 M

(F) EEDREIRMISHETSEREERERFEISETNTLRL,

PV _Eiix
1.3%

PV_ZER -
DHREE
5.0%

fth_BEE LI

9.9%

LiB_V2Hz =
39.1%

PV_PCS#R=
18.8%

I LiB_28 &4

. . 6.3%
LiB EVEAE
5.5%

(F) EECOBERPERICIERER. FIREEFT,
5.1.2 EKRERBHZ AT LADEIETD X bOWERLL
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5.1.3 {BRFEEBHS AT LDREFHHR

#F5.1.4 (CF@mT [PV+LIB] ZREULHEE S BREENS R T AREDIGEDAMEZEC

9. LiB 83 kWh, PV 50 kW LR TRE UITIHE. # 2.3 BDMigENHD. LN L.

BICHU. BAREHIRRIR(C X DERBIUEIRN 10 FU L ER<ED. CNIEEREERDDS

5 V2H > PCS FD#E#Hiikes Nt 58%ifi< 256D Z ENER L TLV D,

Fle. Y1—-X LiBPUI—X PV OBHBEPIETEA. (BRI DFMEBMEDIXANRE
UEICKDORX bOERNFRENCH. ERICEITTSBRERDIESRAETILORE L

KitBaFEN kHS5ND.

x5.1.4 FmIERRENS T LOMIEE

R
X 4 s | ok it
BHXT A
_ RS 15930 M| 6,056 TA| 9,874 7@
LiBEg% 83 kWh
1kWhd 1z O ffitg 192 +H 73 FH 119 +M
B2ty 9,000 +H 4,609 +H 4,391 ¥H
PVEd{% 50 kW
1kWd = D DIt 180 +H 92 +H 88 +H
itEsyy 24,930 +H 10,665 +H 14,265 +H
R SEIBEA. A E S,
+m
25,000
20,000
15,000
10,000
5,000
0
S IR EREBNS T

5.1.3 H@mEBRRRENS AT LDMIgE
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36 5 REAEEMINROIRE
© CO, HHHBOMIFMNE
. FERHAAORRORAY (EREAR - ERNSEEROUHANSE)

FE6ETIH, UI1-XEVESH (LiB) RN I1I-XAXBEMREZ1—)L (PV) ZEFARLUE
RRFRBHZ AT AICEIDEIEFEFEND CO, HIHERUERISAE - REVRESEDHIFZIRIC
DWTHRIEUEFERZIRE T B,
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6.1 RIFMNEMRKRU CO, HHHEDHRRZN RO fiEE

6.1.1 SRAF LB
UI1—-RLBRUUI—RPVES LI ZERAUBEREENS AT LADEA(C L DEEN
EMRRU CO, FHHEBOHIRHREZDS A THA UIETERL THEL. FELR.
AFIRE CRELITRRREN ST L BORBRAD——-X(THELTII-R LB S
KU V2H (HBHREN TN ZOSRTLAOEREHZUTOR 6.1.1 (T

RIRFREBNS AT LERK
U1—2PV
50kwW
v
J1—2LiB | 3> )t—%—Unit ERFRTOEN
100kWh g Mo A= —Unit| (848 - =48) FIF

%CHAdeMO

(A>5—TJx—X)
U1—ZLiB > V2H

BHEEFRMA (BEEA) o
—— XTI U TV2HB KULIBOIEETTAE

6.1.1 RRFRENZ AT LDIBK

6.1.2 NIV —RUR—XF5M4 Y
IBIEWEME R CO, SEEEDEIFEIROIME - BECHVT. NI U —RUR—ZS
(>%E6.1.1 RUM6.1.3 DEBDBEULBRET O,
« R—=ZS54M>
OLB. PVEZ1—ILAMERICERSIN. TDSA ITHAIIURTIRICEE - UbAoilan
TWad5—X
QFHEEEAL [PVREB+LBEE] £ToCL\B3T—X
c ERFBHSRATA
J1—X LB, Ud—XPVEZ1-)LZ=ZFH

#6.1.1 XEIMFBECHTD/I\NI2HF)—-RUR—-RXS1>

X 2 e TIE
N=RS5A1> (A] LIB,PVE>2 (B] XifEHDEM (C] fERFEIy
KETRDLIB,PVES1—)L | —)LOBIES - #i% XFm LB, PVES1— |LBPVETI—IL
={EMA IWZEFIRUTZFRE DX - FE
ey s o — [D] EERFEHZ X | [E] RBEEHOEA
E’Sfﬁ?\i;T@ oy | TAMEORESO | xUI-R LB, PVED s
LR ' LiB,PVEZ21—J)LD | 2—J)L (@) ZFRALE
B - RE FEHRE
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Ffo. TOHBLCHNTR—RS1 > EATTEE (BERRBNSATL) ([CHET BER
HE - SHESROE U TR T2, 18, HECaTzD. LT 3 e Bl L, EE Uk,

1) S XAFABEHE PV 50 kW, LiB 100 kWh & U, CNZEAREA] 1Unit EUTEHRUTZ,

2) VI—-X@maFAURREREN S AT AOBEIFELE 10 FERE U,

3) BHFER (FXFEA) "UEBEIDIBHOBRENRRARIENS, AT IBHHREFE
LWEDELT, B 6.1.2 (CBBI KD PV EZ 21— ILRBEOEZRRENBAEDEL
L CEtELT
g EEEE

R—RF1> BREBENZAT A
XM6.1.2 XRFEEBHEAS

RIREREROFHET

CO2 HiH=DHIHZIE = (A+B+C) — (D+E)
ERIEAERUVFEEMHRESOHIESE = (A+C)

I R—254> (F@mOLB, PVEER LS —2)
i e Ll SEEAR N
BHE WX > om (Lig) >| s ) B
el | ol mE (V) o 8t [-o| FEE
- ——
) | | i '
T : : » $HTT —:—> (LIB+PV)
on et . s ¥hand A
rv A i i
fe e e ! g F#EEn
I {EiFEBN AT A
D SRS -
i N EFEAR \ . ) :
s o e oy ST ] % s [+ LiBIe T || sz e
I sl 4837 (> (LiB+PV)
E =t - N 1 N . 1 | | HSEERm
e | o i o e V) % x> PYIRE [+ sz |
R s pap I o Zamn
ABR - Z]E — -
EVSLE, PVIOE U1—2R10&E

6.1.3 R=XSA>END>F—
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6.2 ASKIIFERICHITS CO, HFHEDHIMIRDRiAH

RRFENZ AT A1 Unit Z 10 FRFE S ETZERO CO, HHEEDHIRZIRZZ 6.2.1 (CEE Y.

#x6.2.1 CO, BEHEEDHIRERIER

X CO, HEHE
7 RS (kg-CO,/Unit)
LiB & 2,770.00
A LiB oD#gis 11.48
PV ET1—ILDESE 36,328.13
PV EZ 21— )LD 69.12
B | REHDFER 0.00
R—XR
_ - LiB D#giE 91.81
7
LiB DEEZE - UYL 5.93
C |PVEZ1—ILDEHE 211.97
PVEZa1—ILDEE - U
172.92
1oL
£t 39,661.35
LiB oD#gis 108.77
LiB D& 51.20
B 5 LiB D#giE 108.77
= PV ET 1 —)LO#% 69.12
BHZX — —
=1 PV ES1—ILODRE 1.39
PV EZ 1 —)LEE 0.00
E | REEEHDER 12,863.88
£t 13,203.14
10 FEREBUEIFD CO, HIERIER
(A+B+C) — (D+E) 26,458.21

R AR-RSA D EBRRENS AT LZILR UESEE, BRRENS AT AFROD LB KU PV &
E(CHESERINEN, TORE. HEEETULEYI-IRICDE, AUEHNZRE(ICH U THRICHERRE
BIONDIKEFTIEENEL.

Bfi @ t-CO2/ 104
40

|

26.4 t-CO, /Unit - 104F

20 l

10 AR
0 | :I B2 _‘:

R=R54> ESIES S
6.2.1 CO, HRhEDHIRKINR

30
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6.3 AKIAFERICH T I BERBEHULSNADREDRIAH

6.3.1 HERFAEL SV ERENFRESOHIRNR
%£6.3.1 (LRI EBD. BERRBNS AT LAZEACIDERIGAR 5.3t /10 6, FRMF
42 4.9 /10 FOHIRICENS.

#*6.3.1 ERRASEHIUEREMHEESOHIRNR

=4 ARG LS (kg/liﬁ%lo ) (kg/ﬁfio )
LiB 845 757.50 390.84
R=XASA1> | A
PVED1—)LESE 4562.50 4562.50
KREEH ., | LB B 0.00 0.00
AT A PVED1—ILEE 0.00 0.00
EINEEULES 5,320.0 4,953.34
7 6.3.2 LiB OFRMIERK £6.3.3 PVED1-ILDORMIBRK
e~ ) wt% EF VLAY wt%
TILEZI A 11.0 2ya> 7.6
B ER 11.0 WHSX 59.2
iR 13.0 FILEZI A 15.8
DMC(BAER) 3.0 iR 0.7
LiNiO, 25.7 FEiEH| 11.8
NMP (&%) 3.3 PET 4.5
RUTFL> 4.9 PPE 0.4
PC 3.0 5 100.0
RUZOEL> 8.0
)it 3.0
% 11.6
DAt 2.5
it 100.0

SEXR

- BARSRAFTFIRE [BRICHITDIEERMDS A T )L CO, HIHEHRSTHE SRS : Y06

- Rk 21 FEREAZEHE HYFBREIAKIAST T 21 FERIEESERE ("REROS5(
Y940z U EREEHMEHMAFEICET 3)
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AR NU—=F—HIREICH T ZEE XM

- BARRATFTAIERS [BARICHIFTIRERMDS 1 TUA D)L CO, HIHEREITHE HKEk
£ :Y06

C PR 21 FEREAREAR A7 FIEREIARIST TR 21 FER/NMPESIERR (®
DT A ITHA0) 7% U ERBEEIEHEFA(CEE T B)

- EERBEEEHS H—AR> Iy NTUS MIERITSEE CO, RESHEBRENT —IN
—2X Ver4.01 (ERF—4)

- RIEA BREEXY SBRABEEIHHAE BTHHSBEEORENRIABHHEETR)
FR% 30 FERERR

- NEDO FMARHSET—45~X—X (MONSOLA-11)
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6.3.2 BRFEJENS AT AICS T I ERBIRE

BREER(UTYI1-XR) (G EOREXTHEET LIRS X7 ADRE FREMREL) .
FEY (BRMR) [OESI 20N DHETCERSND.

LiB DiHE. LiB DMRERT (CHVFmEZRESNI I END (AT —X). REMNSHENT
HiHeEnsd (B —X). BRAIGHIEZEN G D28d. VI —AEDDBZ ESHIRTT DhER
DFRHAKRSNTND A, IRIBRENERT D 2025 FLEFIE B T —IANERE/2D.

AT —2ZDBE) LB 1Ty MK TS U1 —ZK(E 100%.
UL REFIFIDIBA(E 88.0% (48 EZ1—ILH 10 EZ 1 —ILHRDBS)
B —RADIFHE) U—TJHES(CHITDYI—RXE( 34.4%

PV DA EZ 1 —I)LBAERTHOY I —-RBIETHD AKATHELZ PV EZ1—)L 251
WeREL. STC AL 50%LA £D 202 #M7zHERA (CRIARLZzeb. U1 —RXE(E 80.5%T
»ofz. (P70 28)

UTFDFE 6.3.6 (CAFKIAFEEARTHOY I —RERZ 2BDELT.

£6.3.6 ARIELTOUI-XK

X J1—XX i &
U—-JE=ExnE,. Ul1— 34.4 % (LiB Vw2 + FeESMGR) +~ (BEiES)
2=V EDFICUIEES ' = (273 kg + 250kg) + 1,520 kg = 34.4 %
SRATFLEEZDE. PV+ (UI—XPV+UI1—-XLB) +> AT LHKESE
LB (+/8D3>) ®UI1—X | 82.8% | = (3,950 kg+546 kg+500 kg + 1,030 kg) +7,277 kg
BREDFICUEBES = 82.8 %

(8%) x6.3.7 KASHBEEHMHRUTAOIL LY —RE

RRFENS AT LDEEER
1Rk ED o 1==FFN=2) = (B HHES " &
U—T LB /Sy 273 kg | 2 =5 546 kg | U1— &b
FRER 250 kg | 2 B 500 kg | U1— &R
ZE 147kg| 7 # | 1,030kg | UI1—XEB&
V2H 160 kg | 2 # 320 kg
LiB BRI\t 2,396 kg
PVESI1—IL 20kg | 202 # | 3,950 kg | UI1—REBE
PCS 39kg | 11 # 431 kg
PV BAfR/ NGt 4,381 kg
SFSIN (7 500 kg 1= 500 kg | EIEE. FREE
22T IHAEE 7,277 kg
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w78 BREVHJEEESORE

F£78T@EH UI-XEVESHE (LiB) KGUI-XXBEHLEZ21—)L (PV) ZERALE
BRERENS AT LAOFBERBOTREMEZIRIL T D/2H(C. THEDZ—XPSEORFTIAN
SHMANECE UREE U TR ZIRE I D
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7.1 HiGHE

7.1.1 BRRUERS—I'Y b
2= RISZUIDLR- ML D & EBREEMOENTHIETHAOERA. EXMA
ZZ 2020 F(C(F 5,300 BADTHHBETHET D SN TS,
INZERBRFDLD(CHIE. J\DRA=D—ZHRLIC—MRED ZEH (Ry k- €O T
FILF— - \DR) HiEDHSN. Fiz. BEABBERARUDORIIRH THD I A —F—)LITF
SRS, FIATEBERECHNT EV OF LB OEEERMEDSNTNS.

4,000 uRHBA

_wfER

20124 /¥ 20135 2014/ 2015EE 20165 201758 20184 /€ 20195 K 20205 4
(H52)  —m-mmmmmmmmmmeeeoee e T >

7.1.1 EEBRAEEBIXAT LA HBHEHEE (B EM)
HE S —RTS>Z2T

F/z. 2012 F 7 BM 5O FIT SIE(C K DREN (THA UTSIHEEDTFOHH (S, IREFED
BASNTRIERCH DM, 2024 FEZIR(CHEFIN SEASOEMSFEREIN TS,
S KEEFRE T THIHEEROGEIFIN SBEAIMDIERIK LERE R EEREHPTOZRENE
HERRBEDFMZR DN S —ETBEZRRL TV EDEEZISN TS, FHIROFE
BIBEICDOVTHE, REEREER(CEZE LIEMIBMERESND N, THECHRARBERTERTE
Voy MUF 4 —RRIRIT D ETEFREEZFO E UEHIBILAM I SNdSNTLS.

10

= R P VAR

8
FHEEPV FEPV

6
2009
4 BEST

QO # N M T 1N OO A N MFT W OMNDDO O A N MT W OO O
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ N AN NN AN NN AN ONMmMMmMmMMMO™MmMmMmmMm M mMm T

200

7.1.2 FERIPVEAE

Hi88 1 JPEA PV OUTLOOK X5 5= 2050 S DERHER
—AFLENEN KBBEAFHEBH=
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AFIMFENBEITERRENS AT A INSA—H—HMHETDIEEM LB (S UL
T, WORZMRY— R/I\—5+ —HRFETHD. TDY—T'Y hEFREBRTIGEATFE
B OBRE THREDD RV FHZICHENT, BARESHIBzE-_—-XEL. FLVU
—RA@ZEEAT D ECHEANMRWRINEIROEEEZ T —F — LI-ATLS.

x7.1.1 BRRENIRFTLDRTSY—TY h&EZ—-X

-+ 50 AN'5 300 AKiBDH/IRIREZERR
IRF5Y—5T"w ~ S VAN b vl

- ERSDENFIBORER

- BEEORBEHIR (BAF)

- FFE LR TDOEDFIA

—_—X

manEan

BhE

7.1.3 BRERBENZATLNY—Ty hET 25

97



7.1.2 EPUORE
1) EP YUV REDORNME
BREBNS T LEERESE TV LHICTIBRAEZETL.
DELEDEABH =S & (CREEERE LR, . BERE
BHEER (BE£E). PV ES 1RV LB SRR EE, SsBEst 204 (CET
U ORBEEEM Iz, TORREER 7.1.2 KUK 7.1.3 [CLT.

H—=5w b&EUTVDHRE
E(CEDT2BIFZLLTICE T,

x7.1.2 EVUITRBUEEER

X% ExEN
EHFIRE 124
Tt ) 124
REEE 54t
it 29 t+
£713 E7UIER (Z—X) OFEDH
SN | J7=U—L | b= TS i _ e
wrms || T 2isy |t | e 5 | FER | RIS
IRIRDENH 80~100 20 kwW 50 kW
=.92 K KW 60 5~100 AH/A 50 5F/A 30 5A/A 12 kw | 100 mH/8
i+ |2Em o o 0 o 0
53 EESE] @] @] © *okok (@)
#RE (FR) 1,174 5,654 \ 565 ok 2757 44 EFH 1,160
n R 20 AR, BED | SER@E TER
?sﬁm BIEASECADES b%ml_th il e 24h BE)
= BEBH (9.9 kW) 7L
N Es|Emar|
Mmg | mSREEEY ZEY—EX smpE— - | OEOBT B g
= RHER pE]
" ROEH
1t - 10 | 5 48 3% (1~3E8HM) 3% (1~38A/M) 100 5 M|10 5 [
i (~SEF) | S TEETHSA | /KWhILTF | /KkWhIXF
i , ] | 24h 550
Zof g |[EIRS EIR P8 BEER| UL | Lo
MIRBBUSDIREIEFT - - - BN - B TOE - F 14 - 28 - FlEEORBEOIREEIEHT

(8%8) ERITILF—T 2020 FHREER

FKERSEM (FITHRTEMEIT)
EEREED (E—2ohy hAH)

- 9 BF/kWh BUF
- 15 5M/kWh BUF
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2) EZUSTRETESNIZER

m EHEER (BX£E)
CIRTEFRER - T/ - AERESTICEREFERALTLDES. BRMRIFAIC 60 HREEE
MDD S> 220X MR UZWV. TZT2KBEY 50 KW + 24kW DS X T AISERE (%
EBTERZS. 20 kW IZE TEHFEE 5 FLIADEE CTHBA TEIR5HEKESHD. U1
—AM™TEHLZH. BEDA - -DHF ] Z2B8dnENDD. V2HEEREHEMNMEZNE
BEY-EXEUVTRHRULRVLETHRULDEBI LNV, (O—RSrREJ-E—>3v
JFC AJE)

- MEXQFHEERVWHHIREBREN., BIUEHTEUERT 10 FUEEELTVSDEHTSH
D, BRI 3ESSVNTRECLEVEFIDT, B - A1 — - ARZEATCHEZRES
BRRAVWZSH. 3 FORMENNEMA LD, (O—RSARETZIU-LRAKNS> BJE)

- BRAE 100 EE/BULET. £ZEEINEEREETHRE(CRD . KEBX+ESHS
XATFACIFEENS D EFT, LS REEL 24 BRHEER(CDE, A>FF> X (F 365 H 24
IS E, KBAERETEILERIZITTERDRVL., EEMDITHIERIENSHT
MNSED TEFOHTULESEKRN RV, (FEIHCH)

- SERBATELEIZEECED> TED CLDIN, BERANELRBNEERITERW. (B
BEEREILS/ KERESFESE D 1)

B PV ES1—I)LRU LiB SR IRcEESE
- EREVVRKEBEMHZ(EEMNT D, BHLE BEEZNTXOTIZENTEFRNWTLL DN, THHIC
HEHEMS ENVBIRHD TBRDEZ DEZITVW. ARIVAIATERLU TIT<AEEHNET,
(BR5TEHE E 1)

- IH. IBOTHE TREEBNNABLAZY -5 MIUTEEDSH . AEDEBERIIKBHT
BT T, BB FBEENSKE. BEEMNZE(C/IRD> TEATHDDEHREEHRE ., FHlRT<>
REENBETT . X-ND-DHBNINBELEEBNET. (BRFEHEEEF 1)

FERAT(E kW10 BARULETHRFELTLWBD T, YA O/LmTEFRNNS ITNEEHESD
BNEHNEN, (ARFEEEE G 1)

- BEZSIDRD TLWBRTH TR . EBEBOZ-X(FPRVNEBAINE B A (ARFTEFEE A1)

FERD FITRTDLSIC, EEMHFEEZ <HD. BHIHINSER I D TUT7RSHEFIITK

PBBAREBCHERLU CRICKETDENDZ—X(FHDFET, 2L, BHSH - EHNRALE

SN FUREFAIES EV ZZDFFHEAOEMES D, 20 FR(ICEVIHERTDE. FIT

BT ICHWEBMER S AT AOESRADIERNERT D EENET, (RFTHEFEE H 1)
CAREERVWEERSE (B LLT I, (ARSEEHEE 1)

- EEREEMETS (CW I DMBEMmRNE D SIBANE. IRFEDEIEEN ENDFET., (7
R I4)

- U1 —XXRFRMOBEN DD BESHRICELIAS T T EEIHEES TULVRLETNWL
TY, MEOBIETIERVWEEBWNEYT, (BHERKH)

- REROEBMHIGZ FIT M8HEL TEL. 2019 FRIBEOE RN SEIVEDEIRGES (X8
MUTVWET ., KBEALEBEHRENS 10 FHHBL/\T—0> hO—5—EMEHCDE.
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12kW <B5L\DYUI—-XEEMZREM CANTEESRAICRDINEINFE A THROD
E-ohwv bERS. UI-XXEE/ (FILEIFTHATERVWTLE DN, UI-RETH
FTOHBINE, BNEHIREOK LEITH. (AR L)

m EEHhREEES

- BEERO=ZHEEDS AT AMFEUNORE (X UIRWABTY .. EELIEEEDERANE
EHBETHD, ITBRECW|/XBNTH. AT (TR RBDEBON., A& (1kw/100 BFH)T
[FORXBISZANEDRN. £FEUI-XEFEZ TR, (X—H—M 1)

- M C Ko T, BAsK - BMEHSPRORBEEZ T TVDTHIC(E. IEERTEREEB L LT 50kW
BULDEBBMOEREBE-_—IANHNET ., EERHEA (HEESKFA) (CDWTIE., FEAHEE
ZTLWRLES, FEICUI—-REDARERUVNEEINIRLY, (X—F—N £t)

- KBBAFRE+Y - JBBMZTIHICEATIZEXFRVWERVEIN, BILBCEDELETY
>R3> ~O-)L (B - 4H8) HEEND < SAIMBEN DEFT . KRR —F MLV
TY., U-JOEBEEBORECHKNHDFET. (X—H—0 %)

EFMOBABEA -HD-EUTERICIRDTVD, FEVUHEREBMSEZERENE LT
EREECIRD EBO>TVEIH. S FIT MDD 2019 FOREAEBMDS(CHZEAN
Zhe (A—=H—P %)

- BRHOBBUWEBFADTANUZZEELS, A-H-EUTENGTT, (X—=H—QH)
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7.2 {BIRFREBNS AT LADSEDIRFAITNANEZHRAE

BRRBNZATLZERSE TV EHDY—5y RI—F—-EUT. UI-X@mDFIA
ERACEECTHD L EaMP RN L W ORBEN S DR EFHC T 7= LA RS
> OYEZIDRANY ., ERBISOMEEEHM. THREOFIRESEE L. HiEREE
ZITV BABHEEL(CERETIVEEE L,

MARETILDOMLER - g ZR 7.2.1. SRXTLBHZER7.2.1 ([C5EET,

x7.2.1 BRERENZXTLDOHRET)LOMLER - A& ()

F—Twv Bh=-IXb BAEMG BRSEETILODLAR - g
RBAEYEE 80~100 kW - JEERRICRETED
J7=LZ | 60~100FM,/H HA=X
> e= - {EEDHAR 3 & 09

- fltEH 1~3 BHM 4% ; B48. PV 20 kW + LiB 35 kW
EHIBEE D |20 kW - 1BE ORISR, BENLS | 4S : 230 AF (PV 20 M. LB 210 FM)
e ES T 50 5M./B WizZw bR

- BRI 3 & ¥R

- fBAEH 1~3 BHBM) | 4% : =48, PV 100 kW + LiB 100 kW

- ITERRTRENM {i¥% : 940 5M (PV 100 M. LiB 840 /5M)
I35 50 kW - BHEHOESHIR

30 AH/A GEE@EDES)
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7.3 SEDRERH

7.3.1 2030 FlcAlF B RstE

BB AR CI3BE EV HSRD LiB /Cy IDFEEN 454 fEx &< BEE U THRIIULBVNER
7.3.1 [CEET KD [CREREBEDOREENSERIENT S L(FBASHTH S,
X454 18 - - 2015 FRETO BV EESE (= LiB RER)

x®7.3.1
FE

FER R EDARIBI R FEESE
REOL
2025 F #50 8
2030 & 120 B&

il BEETESER

EV - PHV L3
15%
20%

FZT2030 FICMAIFEVI—-RLBRUPUI—XPVESZ1—)LZERAUBRERENIS X
FLADOEREZER 7.3.2DESDHB U,
BRE. VI—-X PV RUGYUI—X LB DIBECHNT,

RE CHDIMEDHREELT, /MO
v hOBEICHOM@EEERN TEDLOEATHDEAN, BHEA—H—DBEEIRF—
LAERHUERRY hD—IBRLECKD, @XIR MERULEEEZSH TS,

x7.3.2 2030 FICOIITARRREN S AT LENTE

. RIRZREBN S AT LABERIRE RIBERIR
E‘%/)\Tﬁfbi — — T s Y ~
FE R LR E2A1E | COMEH RN | BRIRASHIR | 2R EBHI
o (Unit) (BM) | (t-co/10%) | (t/10%F) (t/10%)
ARRFREBNS AT LADERE A
20204 158 - BELIBOD[OIUR - SAEAFIHEEE
- FATHOSRREDARR (T RIS - ARSTE
20254 | 7.5RA |ZR 960 56.1 29,571.0 5,866.8 5,571.2
20304 | 24.0F& |ZRILK 3,000 175.5 92,409.4 18,333.9 17,409.9
=R Unitsg EEE ()
4,000 200 176
3,000
3,000 150
2,000 100 56
1,000 50
0 0
/7T 20254 20304 pizkes 20254 20304

7.3.1 2030 F(CMIFTZE K Unit £ 7.3.2 2030 F(CMIFTZHERE
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5
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BRFRENS AT LB NTEIOSE LR

1) EMH Unit %X
= 7.3.1 [CERUERHREORMMENRFEESICT U TUTOREERITENE., Kikxk
BHIATAICFHIATE 228 Uz, EEBOFIFATE 3 LB 28, HI/ER]gE/R Unit 2tz
7.3.3(C5829 .
- EV « PHV EEZ (2025 £ 15%. 2030 £ 20%)
- UI1—XuJgEm 90%
- RRERYONER 5%
- 1Unit TEAT B LIB/\wo# XFEB 2@, EERSE
x£7.3.3 BRRHREOABHNLIFELELS
FE LiB #& FHIYEB]EE/R Unit 2%

EFFA #1480 Unit
EEZEA #9480 Unit

FF5A 91,500 Unit
EEZA %9 1,500 Unit

2025 & #9 3,000 1&

2030 & 910,000 1@

2) BRMENRUVORIGHNEMR

5 BDIX MRERUI—F—ADET U TERN S BERORRREN S AT LDIR
el zR 7.3.4 DESDFEUTZ, BU. RPDIRFEIA& (HMREEEMETH D, FHFIBEETHES
DEAL. FMEFHICELD AR M U TR MISNAIEE /R D Z ENVFREND,

x7.3.4 BHEAFDOERKRRFENS AT LOIRGEME (F)

X 9 T+ #k i #& a &=
. LiB 35 kWh LiB 6.0 M, kWh
. .
e EHAR PV 20 KW 230 A M./ Unit PV 1.0 B/ KW
— LB 84 kwh — |LiB 10.0 5M. kWh
BRA | =M jgow | 2A0FF/UMIE o 0B kw

INSAME EHIFFRIEE Unit 8005, EBAEESRAN 1: 1 OERTERULZEDEUTER
RFRBENZ AT LDFEFRIERT CO, HHHEHIFMR, BRIEAZBHIBMR. BEMHEESED
HIRshERZE I UTz,
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A EEHUR
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it BEAR | BiE
FE L BER | mmaont | wn | 68
X 230 480 11.0
2025 & FEEEEMA 940 480 45.1
B 960 56.1
X 230 1,500 34.5
2030 &£ EXER 940 1,500 141.0
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B CO, BEHEHIHENE
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. 43 CO, }JFHj%_‘ﬁlJilﬁis‘e}J¥ E&%’a‘z C_Oz BEHEHIRZER
(t-CO,./Unit - 10 £F) (Unit) &5t (t-C0O,.10 )
ES732 10.8 480 5,168.5
2025 F |pEXA 50.8 480 24,402.5
29,571.0
ES732 10.8 1,500 16,151.6
2030 & |EEA 50.8 1,500 76,257.8
92,409.4

C iR A EDHIRZHR

F7.3.7 2030 FICAFITHRRERENS AT LDOERIKASEDHIFNR GLEAE)

ERRABHANE | GEal | EReARNRE

FE | ED | Unit- 1049) Wnit) | &t (/104
EFH 2.2 480 1,050.5
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st 18,333.9
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., | STCHnit ERIER
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EESNIZ PV EZ 21 —)LIC(E PID WA BN TLD,

111
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RIRFENS AT ARER | 2,908.3 FA/4F Frx
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i
X 4% AR TS s it
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