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Attached chart 1: Energy block chart at data center (1) Case with facilities (building) only for data center Ver. 2.02 2011/10/07 JIRO FUKUDA /Mitsubishi Research Institute,INC
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Attached chart 1: Energy block chart at data center (1) Case with facilities (building) only for data center (Case composed only of "Grid electric power", "Electric power generator for emergency”, and "Solar power generator®)
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Attached chart 1: Energy block chart at data center (2) Case to supply energy to Data center function part and Non-data center function part by using common energy generator Ver. 2.02 2011/10/07 JIRO FUKUDA /Mitsubishi Research Institute,INC
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heat source like local heating _} D_GG_CF X I—}I generation of external heat source . — — t P| energy generated in common part to non-
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Attached Chart 1: Energy Block Chart at Datacenter (3) For Cases Where Both Common-use Energy Facilities and Exclusive Energy Facilities for Datacenter Exist Ver. 2.02 2011/10/07 JIRO FUKUDA /Mitsubishi Research Institute,INC
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Attached Chart 1: Energy Block Chart at Datacenter (4) Case where there is energy generator in Data center function part, common function part, and Non-data center function part Ver. 2.02 2011/10/07 JIRO FUKUDA /Mitsubishi Research Institute,INC
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D 56 b Go ] | OTGEPE Exp. dit center ) " (D_TGEPY(D_T_E) |
H Data center function part _E IN| (D_GZ_EPE) I |
External heat source like external heat source like local heating 'i +(C_G2_EPE) I ” EXp. - I
local heating and cooling etc. and cooling etc. receipt device | x (E E|_3E D R): _____ - ;
——————————————— Ll = ) | D_EQ_EPE 2690 D_area [ 0290 GEC [ 3050
D_G6_CF 2170 | | D G6_NEP [ 21 -~ 4 = ' == <
Amount (;receipt of e>!ternal heat | (D_GG_NEP): : AmoGur?t of energy Clonsur'r?e% to gB_ESE)E_'_F()E) EPE D PDU) :__’ gfrzgfgégrztzsvégLi‘;?s:ﬁ:np“on MOﬂOpO'y floor space of GEC ||
source like local heating and cooling  [———————) (D_G6_CF) x | generation of external heat I —_(D A EPE) — - | (excent air-conditioning) (KWh) data center function (m2)
‘;‘(g""h) : Conversion factor 0.4 | —E";‘ge (k) E — | Exp. Exp. 2.
. A 1 S e [ 1
Common function part: C/Common ( sharing ) -}|;|1
[Ccs1 [C G1 —) ] [ C PDUT N} )
. . 'ﬁg || Common Part T " C_EPE D R 2737 rm——————————— - C_EPE D | 2735 r———————————— -
|| Grid Electric Power Plant L Receipt transformer C_G1 EPE | 2220 Common 1st PDU Percentage of electric power allocated : (C_EPE_D_R) : Electric power (kwWh) allocated : ((-EEEEEED)D: PDU) : 4
. . proportionally to the datacenter _ D R)= U proportionally to the dat'acenter ' | _D_| '
5 Grid electric energy (kWh) C_EPE_Purchased |2235 C EPE D PDU | 2620 E;r?hpea:;?ntr(:\g:‘ent;tcatligr?;/}n;%?;;;a:d ' | (C_EPE_D)/(C_EPE) :‘ feroLT t:,]eer(]:tommon functional | +(C_EPE_C_D1) :
[c=2 EXp. Power (o) recerved fom e | | Electric energy distributed from = L | . | HCEPECD?)
| Natural energy (solar or q tCommlontpart Natural enertgy [——————————————— A Y eneray 9 common part to DC PDU (kwWh) P *~ P T
. ype electric power generator I —natural
; |
wind) (Solar or Wind, etc.) C_ G2 EPE | 2230 | (C_EPE_Purchased)= I Exp. Exp.
Amou_nt of power generation | (C_Gl_EPE)+(C_G2_EPE) |
electric power by natural energy | | !]_ 1
(KWh) L P == — L —
ILC s3 - LC G3 Exp. LC PDUZ EQ1 | | Allocation method of energyL. .common function :
Fuel of electric power Common part "®_ Equipment of "Area proportional v _____ _— I
enerator for emergenc Emergency Generator [—————————————— —i C EPE [ 2260 —(X)|_clistribution of common part : : C_EPE_C D1= L : C_EPE_C D1 | 2670
| (C EPE)= N ! Common elevator etc. | (C EPE C PDU) X (C EPE C EQ_’]_) Electric energy distributed from amount of
C_G3_CF 2270 C_G3_EPE | 2240 | p |y Toutean db [ C PDU2 i a— — == e L power consumpiion o cquipmenti rea
Fuel input to generator set Amount of power genelration electric >| (C_Gl_EPE)+(C_GZ_EPE) Lﬁgiinegg;; gig&%ﬁ,ﬁeﬂﬁ(kvxh) 4 Lighting thcommohn part etc. | : | /((C_EPE_C_EQ1)+(C_EPE_C_EQ2)) : I proportional distribution” to DC (kWh)
for emergency (kL) —)  power by emergency poer | +(C_G3_EPE)+(C_G4_EPE) : = ! || Common 2nd PDU |[_Security equipment etc. | | x((D_area) /((D_area)+(B_area))) } : Exp.
generator (KW | . i ¢ - T T T T T T
Exp. Exp. The remainder is calclilated from the electric energy C_EPE_C EQ1] 2650 I C_EPE_C_B1= : C_EPE_C Bl 5
[——————————————= . distributed to the data, center function and non-data center Brectric energy total measured by equipment of | \ (C_EPE_C PDU)x(C_EPE_C _EQ1) ) Electrio energy disrbLted from amount of
C G4 C G4 EPE | 2250 | (C_G4_EPE_SE)= : g}ufeimsgti eiiy (|kW2h)3,§x%Iuding function in consideration of the loss ,though it is almost equal common funcon squpment (AR I "I I((C_EPE_C_EQ1)+(C_EPE_C_EQ2)) o I Eroporiona citituton 1o non DG (ot
" C S4 - - }I (C G4 SE) X (C G4 EPE) |—’I electric power, produced by full-time = to the electric energy bf 2nd PDU. Exp. X ( (B area) /((D area)+(B area))) | | Exp.
Common part Amount of power generation electric I | - = — T— wvat : I P | _ . . [ | p
Fuel of full-time private . p. power by full time private power | /((C_G4_EPE)+(C_G4_NEP)) | private generator i | |
ower generator (CHP Full-time private power generation (kWh) —} - Exp. = 1 | | 70— —=" ——————= 1 v C_EPE_C_PDU| 2640 y :
generator (CHP) EXp. | (C_EPE_C_PDU)= : Electric energy distributed from :_ - |
—N (C EPE) — (C EPE D PDU) common part to common function (kWh) > |
C G4 CE | 2300 —————————— - C G4 SE | 2320 | — = I . ——< | |
—(C EPE B PDU Exp. Equipment of "Electric power | —_—
Fuel input to full-time private \| (D_G4_SE)= I Source-converted energy (kWh) produced by I (_ - T l o } D proportional distribution” of common | |
ower generator (kL) N (D_G4_CF) | full-time private generator art | e e |
E ¢ w | Conversion factor (KWh/kL) | = | = = > > I : C EPE C D2= : | C _EPE_C D2 | 2720
. i Xp. _ _C_ _EPE C_
xp | Comversionfactor 035 . i |—|A et |y (C_EPE_C_PDU)(C_EPE_C_EQ2) L[ e dmmtton o
8 I [ >" Com mon Air-Conditioner | | /((C_EPE_C_EQ1)+(C_EPE_C_EQ2)) | | power proportional distribution” to DC (kwWh)
[[Cc"s5 C G5 T+ D_G4 NEP [ 2330 LT ~ |:|4J C G4 NEP SE [ 2334 | | X((D_EQ_EPE) /((D_EQ_EPE)+(B_EQ_EPE))) ! l Exp.
Common part E Wh Judi lectri | (C_G4_NEP_SE)— | Source-converted energy (kWh), | |
|| Fuel of boiler Boiler. etc prr:jjrt?c):/e(d by 26"6_):;36 g]r?vztgcgrtla%g;vtv;; }l (C_G4 _SE)x(C_G4 NEP) )| excluding electric power, Produced by C_EPE_C_EQ2 | 2660 | C_EPE_C_B2= : C_EPE_C B2
: = | [(C_GA_EPE}HC_GANEP)) | -Higimnaamaai: Eo ey e e e | ) (C_EPE_C_PDU)x (C_EPE_C_EQ2) et i 6
C G5 CF | 2340 p' - - (common air-conditioning machine etc.) i 4 /((C_EPE_C_EQ1)+(C_EPE_C_EQ2)) | ﬁ?\)’\lvﬁl; proportional distribution” to non-DC
Fuelinputto boiler o ; | x ( (B_EQ_EPE) /((D_EQ_EPE)+(B_EQ_EPE))) : Exp.
device etc. (kL) (D_G5_NEP)= | C_G5_NEP_ | 2360 I\Electric P kW)= |
Exp. 'I (D_G5_CF) x L) oot ol energy et '(C_ NEP)= i C_NEP_JE [ 2400 S})onae;g'(i,) %irrr(em %kA) “ T ! I C_NEP_D [ 2730
| Conversion factor (kWh/kL) gﬁf?@gﬁ; of heat of bailer device J (C G4 NEP SE)+ ! Amount of total energy of non- ) N Power Factor(%) | J C NEP D= I I Energy distributed from npn—electric
I C se6 C G6 . | AT — I electric power generated by function | —) - = power energy generated in common
S ————— I_C_:o_nv_er_sgn_fgcpr_o_?)g ______ | Exp. : gg_gg_sgg;"' I only for common use (kWh) | : (C_NEP) x (D_EQ_EPE) /(D_EQ_EPE)+(B_EQ_EPE)) l : | part to DC(KWh)
X . heating and cooling etc. Receipt _G0O_ | EXp. | EXp-
local heating and cooling etc. Device L= = ———— | - ———— 1 | —
_______________ . |
C G6 CF | 2370 I' ~ | C G6 NEP | 2390 C_EPE_B_PD{ 2630 — I | C_NEP B
Amount of receipt of external heat I (D—GG—NEP)_ | Amount of energy consumed to p- 4 Electric energy distributed from | C NEP B= ! N Energy distributed from non-electric power
like local heating and cooli ——— ) (D G6 CF)x tion of external heat (}9—) — — ! ted i tto non-
:?Cur(clf Wlhf ocal heating and cooling : é: 0_nver_Sion) X or 04 II—" ?fvr\'/if)a ion of external heat source common part to non-DC PDU (kWh) _l_’ (C_NEP) x (B_EQ_EPE) /(D_EQ_EPE)+(B_EQ_EPE)) : 4 eDrgEgK)\,Ngr%nerae i common part o non
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_______________ |
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Non-data center function part: B/Business 7
h 4
B S1 | B G1 bl;} ) | }[ B PDU u
Grid Electric Power Plant | Non-data center function B_area | 0300
part  Receipt B G1 EPE | 2420 PDU only for _ 5 EG ot Monopoly floor space of non-
transformer Grid electric energy Non-data center function data center function (m2)
kWh - i . —
— " B G2 I(Exp ) Non-data center function Exp |dentifier | No
Non-data center function part - . .
Natural energy (solar or Natural energy type electric B G2 EPE_ | 2430 Office Electrical hookup etc. Amount of measurement —
wind) power generator (Solar or Wind, A -
etc.) mou_nt of power generation EXp
electric power by natural B A
B S3 Il B G3 av (KWh) -
= Exp. . " Identifier No
Fuel of electric power Non-data center function P Air-conditioner only for z |
enerator for emergenc part Emergency Generator Non-data center function Calculated value
B G3 CF | 2470 B G3 EPE | 2440 B AEPE | 2700 EXp.
Fuel input to generator Amou,m of power generation Amount of power consumption of air- s
electric power by emergency conditioning machine only for non- —
set for emergency (kL) data center (KWh) r Identifier
Exp. Exp. | .
Equipment Name
B G4
B S4 I
— - Non-data center function [~ - - - T T T T T T~ B I YT T e I 1 |- T T T T = -
Fuel of full-time private part Full-time private power e 2450 __ | (B_EPE) | B_EPE [ 2460 T 6. EQ EPE)- | B EQ EPE | 2710 | |
ower generator (CHP Amount of power generation electric I — | Total electric energy generated by — I Amount of power consumption of | . |
generator (CHP) power by full time private power >| (B_G1_EPE)+(B_G2_EPE) |——’I function only for non-data center N (C_EPE_D_PDU) |__’| non-data center equipment | Calculating formula |
5 o4 oF 2500 ii:erauon (KWh) | +(B_G3_EPE)+(B_G4_EPE) : i;v)\(/:)) : —(B_A_EPE) | (é);(c;gt air-conditioning) (kWh) | : n
o . - . - _ | . - ___
Fuel input to full-time private
power generator (kL) ® .
Measurement p0|nt
Exp.
B S5 B G5 .
= = : - Electric Power
. Non-data center function
Fuel of boiler art Boiler. etc
P : ——) Calculation of Electric Energy (kWh) 9
B G5 CF 2540
Fuel input to boiler device etc. (kL) E t electri
—) Energy except electric power
Exp.
B _S6 B G6 : — Calculation - energy (kWh) except electric power
External heat source like Non-data center function External heat
. . source like local heating and cooling
local heating and cooling etc etc. Receipt Device ) ) —
: - Sum of electric power and energy except electric power
B _G6_CF 2570
Amount _of receipt of (_axternal heat_
chﬂf(jfv'v'ﬁ‘j local heating and cooling — Calculation - sum of electric power and energy except electric power
Exp. (kwh)




