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2. Power Distributed Unit (PDU)
3. Facebook
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+ PriceAdditional Battery X NumberAdditional Battery

OPEXgnergy Reduction(T) (v dlal,
= f(Energy Price (T), Used SolarPower (T), Pcharge (T), Ppischarge (T))

Solar Selling Profit(T) (v dla,
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1. Depth Of Discharge (DOD)
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Objective: Minimize (Break even Time)
Where Break even Time is the time when

CAPEXgysiem=

ZBreak even Time (\" :\]a;‘ )

(OPEXEnergy Reduction (T) + Solar Selling Profit (T))
T=0

Subject to Data Center Power Requirment Constraint

VT: Powerg own (T) + Used Solar Power (T) + Ppischarge (T) (& dlayl,
> Power Forecast (T) + Pcharge (T)

s J> D gn
a3 o il Iy SPMU 5 Slos 8556 55 S'ai

SPMU sSans .Y Joso
Algorithm 1. Pseudo Code For SPMU

1. Function Smart Power Management

2. If T € low cost Interval

3.  While (Power Forecast(T) < Allowable Power)
4. Charge Empty Batteries;

5. Power Forecast(T)+= P charge(T);

6. End If;

7.1f T € High cost Interval

8. While (Assigned Power < Power Forecast(T) && Nayaitaple (t) > 0)
9. Discharge Available Batteries;

10. Assigned Power+= P pischarge(T);

11. End While;

12. End If;

13. While (Assigned Power < Power Forecast(T) && Solar Selling Profit < Energy Cost(T))
14. Use Available Solar Energy;

15. Assigned Power+= Used Solar Power (T);

16. End While;

17. While (Assigned Power < Power Forecast(T))
18. Use Brown Energy;

19. Assigned Power += Power Brown (T);

20. End While;

21. End Function;
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vT: (Sold Solar Power(T) + Used Solar Power(T)) X (V dlal,
Duration (T) = E gy, (T)

Used Solar Power(T)= (A k),
Min | Power Forecast(T) - Power , (T) ESOla—r(T)
> Duration(T)
Used Solar Power (T) >0 A dlay,
Sold Solar Power (T) >0 (Ve dayl,
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A el iy 4y o B yae g Dliw] I SPMU canl (Sas ¢y 8,05 b )] dla,

o j9 &, sadl Slas L 49 oo S 55 5
éJL.uO db_» o.\_wc_:)y UPS dLIbd).’l_, )1 ‘4_039@ :b.\;u cu.n d).?b ﬁog)/l.c i «_)’l 0
S S e g L (651 Cu pde .l 0l odliiw] alja il GBus b (65 5] 8uiS0 553



Ao g Sanligh Co e B1yb il gl CulS 5l Gloj A

a3 o ales |y 455 5 )5 3l 5 Wi Sl degoons )3 oo s (65

Egattery (T) = (Battery Capacity x (1 — Battery Losses) X DOD (VY ay,
X NAvailable(T))

Echarge (T) = (Battery Capacity X (1 — Battery Losses) x DOD) (VY Ay,
X Ncharge(T)

Epischarge (T) = (Battery Capacity x (1 — Battery Losses) X DOD) (VY ala,
X NDischarge (T)

25 ol (5)hlad] Cusdge 3 sl )3 0xile S 55U I Gliee (rioned 5 355 0
2 903 L dieS (6551 48,5 b (Sloj B3k )3 bags il g bl dija ialS jolated,
225 Cpgo sl &S o 5)L Glise duwloee Nigd oo 4SS A8y (it b Sloj 8L

|

VT € High cost Interval:
EDischarge (T) (“‘; :ﬂa’l)
PDischarge (T): Mmm Duration(T) ’
Power Forecast(T)
VT € low cost Interval:
ECharge (T) (\O :ﬂa’l)

Pharge (T)=Min Duration(T)’
(Allowable Power(T)-Power Forecast(T))

3 &S Cunl gudly .l Hly8 5t dlasd piomen o T oy dlold ya )0 45 slacgdgione

VT;€ Low cost Interval:
NAvailable (t + Ti) = NAvailable (t) + NCharge (Ti) (\9 :\Ja.:‘)

NDischarge(Ti) =0 (\V :\]a;‘)
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Where (0 =< NCharge(t + Ti) =< NTotal (t) - NAvailable (t))
VT; € High cost Interval

Navaitable (t+T;)=Nayaitaple (0-Npischarge (T}) (VA dbyl,
NCharge(Tj): 0 (\°\ :L‘a.;b

Where ( 0< NDischurgE(t + Tj) < NAvailable (t))
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