MR BERRIEEEBI RS

Low Carbon Flexible Power
System Should Be the Priority

AR Y4
Yi Jiang

BERFEIRTEEMFR L
Building Energy Research Centre,
Tsinghua University



A BERENHNEREZN

A Revolution Change in Renewable Power
- EBREERRERE: ML AAEESSNEIELE - Low carbon energy transformation:

ENTNSE Y ESS renewable replaces fossil
* The cost of wind power & PV is down to near

« RARFIR A BT tharmeal power-

- JEIREEMAVRZAS . M2000ERI5070/W T FF - Cost of PV component: down from RMB50/W at

2T 27T/W 2000 to RMB2/W now

ﬂEE,*iQE’]}ﬁzlx 2221EF57Tt/W - Cost of wind power equipment: lower than RMB5/
A ER AR BB A EE & BB/ TR 5 Bl W | | |

1500 JNBSED 2500 /A, (R4 \%Ujjk.“}(%AEE - Annual operation hour: PV 1500 hours, wind

9 1/3 0 1/2 TEE%BZZIKEJ STERKE i 2500 hours; only 1/3 and 1/2 of coal fire power,

ETFIRE 75:% o However both the cost of kWh of PV and wind is

near coal fire power, much lower than gas power
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The Bottleneck of Developing Renewable Power ()

« KRR EBMIXEBRE gﬂ’jaf,’zs'jf; : %&£+ The resource for PV & wind power

ke, HTF®IERZRERE]R development: space for installation

- EREINME Dl iES KRR ER - Roof of urban building & some vertical
XHE: 5012 m2, 500 GW, 5000{ZkWh/E surfaces: 5 billion m2, 500 GW, 500TWh
- RNEBRANEEETN: 200 {2 m2, - Roof of rural building & facility: 20 billion m2,
2000GW, 2J531{ZkWh/EF 2TW, 2000TWh

- EINS AR AR E 2NN 1/6 ™ - Power generated by roof PV of urban
IV building is about 1/6 of the demand of urban

- R B INFEA B =R = A N 5ERI R buildings
AR - Power generated by roof PV of rural buildings
- REREEREEREERE 25~35 {CkW PV & is as more as 5 times of rural building
MXE, 47{CkWh/TE, EIRFREARHEEL demand
40% - China low carbon energy needs 2.5~3.5 TW

PV & wind power, 4000TWh annually,
building surface can contribute about 40%



REFIBER NG : ZERTEMIEMNE ()

The Bottleneck of Developing Renewable Power (ll)

- BB 2EEESRE, O RiaR;ER . In sufficient of flexible power is the key
EEEMEIMENEZNTHLEREAHNE problem to receive PV & wind rather

Z[R[E
- KK B BERIE A SIn N EEH B I MICHE
XU EE RO ET 3R 5K

- R BRI ERINSEE N HESKRIE
MNAEBESEZEREILF—F

- ATERURPNLENE, FERREBRE=E
MRERBERE

- RomaE: P DAREHLSMIAVTE KL &R
wu, BlEN: FEE, EEETEM, F

than the capacity of power grid

- Hydraulic power capacity is far from the need to
balance the variation of solar and wind

- Urban buildings cause the electricity load
variation day and night for more 50%

- To receive the PV & wind power, it is necessary
to develop enough flexible electricity load

- Flexible load:: It can vary the load in
accordance with the requirement of supply side,
e.g. battery smart charging pile etc.
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Crack the Bottleneck of Renewable Electricity ()

- IEEBENSE . BAEEARR Speed up the development of
St S S T 8] 75 25k T 4 M A electric cars, elec.-motorcycle etc.
" Ejiﬂl‘]%ﬂﬁgﬂuﬁs‘ﬁq:@TtMEMQ’ - Huge batterys are the resource for
HEBEAFMNNARIESEZTH receive PV & wind power, relieve the
- MR R RE2ZHINGZE, NE[A100kWh pressure of load variation of the grid
- = . = - 200 millions elec. cars, 10TWh
RREE, —RAME—R, —EAER capacity, 3500TWh annual capacity
FE3.5731CkWh, RESEFHERL0.45 if once a day, while the consumption
{CkWh, EIF3H{CAIRBTE. (XAER is only 400TWh annually, 88% of
RE92/3 BRI B & MBI HIE SR capacity remained, the grid only
BRlE A = needs 2/3 of the remained capacity to

balance the load variation between
day and night
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Crack the Bottleneck of Renewable Electricity ()

- BT EEZRFRMD L EBIRNEE RS,
{ERMAFMERBER
- WMNERFERERS: PV+DC+ER+EHEE
£im +EHEFT BT
- ZRNEMNNAREEBEEE, EINEMNERNIE
X FEERYBE ]

s ERVEUFEBNRE, JBERTIK

AREAVEBHER
- REETARNZTENS, HREFME, #

B KM N AR B SRR . e TT

MRS EH
- BEMRENETNMEITREMTEE, REMLE
A3 R

 Renovation for flexible electricity load

of residential & office buildings
- New type of flexible power system:
PV+DC+Battery+smart_terminal +smart_
piles
- Allay the variation day & night, raise the
reception capacity for PC & wind power

* Build new type of rural power system,

new channel for rural income

- Develop roof PV and sporadic wind powers,
elec. farmer facilities can be powered at
demand response mode in addition of
charging elec. cars etc. so to receive the
renewable power

- Additional power generated can be send to
the grid through the balance of batters
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ReS|dent|aI and Office Buildings: FIeX|bIe Elec. Load

« BINEMW LB RIEH LG MFEZEE .
HTFEZTHENZIZNERE, SUERHEEERTIES
HRBEEEREENL .
SR B E R BEFFR

AR IR KB EFRIBAHT

BFRATE2ATAER (RNBIECAFMFEBER) .
SRt |

AC 380V

B o 3t
B o 3t
B i ot

Constant power receive from grid or
demand response

Due to cooling & heating in summer &
winter, load in summer & winter may be

higher than spring & autumn

The variation between day and night in
urban elec. load can be removed

Distribution capacity of low voltage grid
can be reduced greatly

It can be carried out during the building
overhaul or re-decoration

Cost is about 20k RMB per home
excluding PV and charging piles
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DC Micro Grid in Rural Villages

« ZXEE: DC &%, 2~3kWh EHith, 8~10kW
PV, BU&iHEEFMFTTEHENK
- NHEARBEMIZ (X815, FIELH) EINPV,
FENE, BHE RIS KM RN
BILAAHE., FEiRRHE, ZREALALKEL
R
o KB EFMED:
- 500W PV, 400W X/EE, 0.5kWh EHtt,
252 35007T
- Ao EMNELSEME 150W , §X3kWh,
1.570/R, EFER 5007
- ARSI ttEiRAaHE
o EIB: AR
- REGHEILBINRNIESSEER, B
HYMRTEARE!

In home: DC system, 2~3kWh battery, 8~10kW PV,
enough for daily life and elec. car charging
PV at roof of public buildings. facilities (hennery.
hoggery etc.), sporadic wind power, satisfy for famers
facilities and vehicles charging, additional power can
also be send to the grid
Power send to grid:
- 500W PV, 400W wind power, 0.5kWh battery,
initial cost RMB3500
- Supply 150W to grid continually, 3kWh per day,
RMB 1.5, annual income RMB 500
- Social capital can be received as investment
Demonstration project: Rui Cheng county, Shanxi
The cost is little bit higher than the cost of expending
the rural grid, however the benefit will be completely
different
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Develop New Power System to Pushing Economic after
COVID-19

FETNAFREFTRFRHB N RFEIR:
W EEREFNMND N EFRFERE, RAESN
=i E
WHERISSR: 70% EEMHAEBIN EE 4R
12 FE,

R HNBIZIZEE: 70% WEBIREE 3
Jak L

RSB ERRMEE N2H{2kWh, 2959 2019
FEBHETFE18%
RHA10{ZKWHRTBAE B RMEE D, NiF—
TEHEARBXNENBIRETEMFZMLE, HiRA
RIETAIEEREET[EER I

TN RGERGE, BFriREENBE NG
KESImHEWN R, ERGRmITMT#H
— i KRBT

Start up the large scale development of flexible
elec. load buildings in urban and new type power
system in rural

The investment is at 4000 billion RMB scale for 70%
residential and office buildings in urban

3000 billion RMB is for new type of power systems in
70% rural villages

2000 TWh elec. can be provided, about 18% of 2019
China total power

About 1 TW reception capacity for PV and wind
power, It provides the infrastructure for us to further
development of PV and wind power, the benefit-
investment ratio is far better than large scale of
energy storage through air- compressed

New type of power system will provide cheap
electricity for the high-end manufacturing after 10
years. The benefit is much higher than real estate
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New Type of Power System Promotes New Industries

PV o, MEBXRS
BB ]-Bfa5(F, INERBISRRL AR
A B IR, R

MAYREECERE, W BEREE=s.

BEar. JFRAATTR. IR IR

REH
)%, EHEEFTREM
EfEZNEeS

XERETEARHF L, BeEEHRX T
BRIAZE AR LT H it

PV element, wind power equipment
Power-electronics device, power type IC chip
New types of battery technologies, battery
industry

New type of low voltage equipment industry,
DC/DC transformer, Contactless switches.
new type protection relay

Elec. cars industry, smart charging piles
DC elec. appliances

As the sunrise industries, those domestic
techniques are at the similar level as
abroad



RN S? N rTBAEER?
Coal to Gas? Coal to Renewable?

Remove coal is the key task both for air pollution and for low

+ EREBARISRMLIERMATLIGERR o

2
EE”: = s L ... * Coal to gas needs thousand billions RMB to build gas system
+ RESWBBLCNE, ZARERBE. 8 for transportation, storage and terminal equipment, but the

7. RimxE>, BAIEAR20EGFXERE  life may no more than 20 years, due to the low carbon

o requirement
o TIEREIRAEEFRPM2.5, KMRMSEHRZMA -+ Eitherfor low carbon or for PM2.5, natural gas cannot exist
BERZHEENER for ever
o RIS AT TR & NG ? « Can Cc:(;gl to gastprorlnote solmt_e in_dljjstr)t/ dgvelgprr:e1r10’[?
- PERRAF ARSI RGO e e Lo sy s abou 10 yor
. SAFA \ Ny —| ALl k ,gk/'z /\
ig;ﬁiﬁ“gmgﬁgggiiﬁggﬁgﬂrw  Either transportation, storage, gas engine, etc. Current
L, o M Chinese level is about run after
N ﬁ%fﬁ%fﬂ%ﬁﬁﬁ%ﬁﬂ%%?\ﬁﬂfj%ﬁ? » Are the relative techniques sunrise industry or sunset
o TIBMENE. EF. RinkEE, MSEERFR industry?

EENEIRNBSSTBEEB N RGTEANE, Comparing on the energy transportation, storage and
HIEZFXDTE., B4, NIREKININITEEEEE terminals, electricity system is completely different from gas

%, N AFEEREEQTBARDRSIEH? system. If we don’t want to repeat construction, why not
go to the renewable electricity system directly?
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