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Mreza kao platforma za mjerenje, nadzor i
upravljanje potrosnjom energije

Josip Zimet
Cisco



EW je joS jedna IT usluga koja omogucava
migriranje IT iz troska u profitnu CoO15
organizaciju .. EW je mezna usluga, hroug
ugradena u mrezne uredaje i ponasa se
kao Cloud Computing
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Svjetske vlade zabrinute su za porast
svjetske populacija, Porast potreba za QD15
energijom, porast cijena energije,

porast emisije CO2 ...

world population (milions) 27.35%

& world pepulation (milions)
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World total primary energy
consumption (quadrilion BTU)
49.17%

& World total primary
energy consumption
(quadrilion BTU) 49.17%

INTERNATIONAL

ENERGY

OUTLOOK 2007 2015 2020 2025 2030 2035
250
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Svjetske vlade poticjano djeluju na
smanjenje CO?2 ... Appendix | — Quantifies

Economy Wide emissions targets for 2020
http://unfccc.int/home/items/5264.php
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Emission Reduction in 2020

a5% Ta0%

0%

35% 30% 30% 30% 30% 30%

30% 25% 25% 25%

%% TH B B B B B 20% 20% 20%

20% 17% 1oy

15% 10%

10%

) A S SRR EEEE.
3 S &y > o > > & » 2 o > ;

S N
o8 < w & & & BN 55 o ~ PO S o
. N & N o > o~ D N R D
& o o 2 o~ R & al § > N 2
o {\.} \;‘.\ N " N 2 v \-.5- ¢ ' ©
) . 2 ot b
s = ’

5% “ Emission Reduction in 2020
. . i —
o - > 2



Gasenje ugljena kao pogonskg
gorinazbog previsoke emsije CO?2 ... ,_i.‘g}g
Cijena energije raste zbog prijelaza na
skuplje obnovljive izvore energije
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Energija po sektorima, Struja ... zastarjele
mreze za prijenos i distribuciju struje ...
gubici energije u proizvodnji, prijenosu i
distribuciji
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Internet statistika ... Internet je
nakon Azije druga zajednica po
veliCinie

212,336,924 Community
344,124,450 34,700,201
'\\ Vs

592,556,972 Woasia
& Internet
813,319,511 ,
africa
& europe

north america

1,013,779,050

middle east
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EW je u preklopnicima i usmjerivacima, ne naplacuje 15

e ... Pobrisite postavke na preklopniku, pokrenite 4

naredbe i spremni ste slati upite u cloud computing
mreznu infrastrukturu

@ Terminal Shell Edit View Window Help ® StopRecording @) B @ @ O % = < = & Sun2:46PM Q
Terminal — telnet — 231x47
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1. clock set 22:22:00 15 September 2010

2. energywise domain cisco security shared-secret O cisco
3. energywise management security shared-secret O cisco
4. energywise allow query save

show energywise level children

energywise query importance 100 name * sum usage
energywise query importance 100 name LT* sum usage
energywise query importance 50 name LT* set level 0
energywise query importance 50 name LT* set level 10

10 int range fast 1/0/2-4

11. energywise level O recurrence importance 100 at 200 * * *
12. energyW|se IeveI 10 recurrence importance 100 at 8 0 * * *

© 0 N oW
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Orchestrator nudi graficki prikaz EWi D15
API za pristup ... Pla¢a se ... po Qe
cvoru ..aktiviranje u 4 koraka

® QuickTime Player File Edit View Share Window Help W stop Recording @) G & @ D 3 = 4) E= @ Wed 4:18PM Q

Edit C:\Inetpub\wwwroot\Cisco Systems\EnergyWiseProvisioningService\Web.config
Adjust (add ip address of switch)
Save the web.config file.

Restart the EnergyWiise
Proxy Service in the Services Control Panel so it picks up its new configuration.




EnergyWise Partneri — Tko se koristi API

pristupom

Tivoli software

Provides Visibility,
Control, and
Automation

Enterprise
Service
Management

Monitoring and
Reporting Network
Energy Use

Management
Applications

Intruder
Alert

QO15
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Schneider Electric

Building Utility
Management and
Power Distribution

Distribution

Building
Management
Badge Systems

Reader

ol

PC Monitoring and
Managing PC
Energy Use

IT Power
Management
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iICan sustav hroug

Cisco EnergyWise Orchestrator

alualn
Administrator Console cisco

Reports ] x l Devices ] v l Policies lvl Permissions lv l Server ]v | I User: Unknown | Help
Manage Devices

Groups Policies ~ PCSubnets  Search Devices = Charts

Showing 18 devices » Groups: IT » Policies: All » Device Families: All « PC Subnets: All
D Include devices in subgroups
(et Power Level | ~ | | Assign Policies | - | (Move to Group | - | ( Edit Devices | - | (, Customize View |

¥ Root Device Group y

Default Device Name a ‘ Device Status ‘ Device Family  IP Address Usage in Watts | Caliber (Energy\ Keywords (Enerv Policy Status Assigned Policy Policy Assignment = Assigned Grou
Finance Device-207 Checking in H pc 10.2.1.209 65.00 Presumed Delivered Default Rule IT
T Device-208 Checking in E WAP 10.2.1.210 13.08 Actual Delivered Standard Deskta Rule IT
Marketing Device-209 Checking In E WAP 10.2.1.211 12.18 Actual Pending Standard Laptop Rule IT
v Sales Device-210 Not checking in E PC 10.2.1.212 65.00 Presumed Delivered Exception Policy Rule IT
North America - Central Device-212 Not checking In E'_Il Router 10.2.1.214 766.31 Actual Delivered Standard Deskta Rule IT
North America - East Device-213 Checking in g PC 10.2.1.215 65.00 Presumed Delivered Standard Laptop Rule IT
North America - West Device-216 Checking in _g PC 10.2.1.218 65.00 Presumed Delivered Standard Deskte Rule IT
Support Device-217 Checking In g PC 10.2.1.219 65.00 Presumed Delivered Standard Laptop Rule IT
Il | pevice-219 Checking in A rc 10.2.1.221 65.00  Presumed Delivered Default Rule by
Device-220 Checking in H pc 10.2.1.222 65.00 Presumed Delivered Standard Deskte Rule T
Device-221 Not checking in IP Phone 10.2.1.223 10.12 Actual Delivered Standard Laptop Rule IT
Device-223 Checking in H pc 10.2.1.225 65.00 Presumed Delivered Default Rule T
Device-225 Checking In g PC 10.2.1.227 65.00 Presumed Delivered Standard Laptop Rule IT
Device-226 Checking in _g PC 10.2.1.228 65.00 Presumed Delivered Exception Policy Rule IT
Device-229 Checking In g PC 10.2.1.231 65.00 Presumed Pending Standard Laptop Manual IT
Device-230 Checking in E PC 10.2.1.232 65.00 Presumed Delivered Exception Policy Rule IT
Device-233 Checking In g PC 10.2.1.235 65.00 Presumed Delivered Standard Laptop Rule IT
Device-234 Checking in g PC 10.2.1.236 65.00 Presumed Delivered Exception Policy Rule IT

I [ ] D




3 D15
Demonstracija hroug

___mswpRecording §5 @ B ¢ ® @ D 2 =

[7) Power Management Admini= x| b

€ > C % http://10.1.41.17/admin/ »>
"1 Apple  [[] Yahoo! *§ Google Maps YouTube X/ Wikipedia (1 News (i Popular [ ] My Business Reports | ] My Business Reports | ] Energywise Orchestra | ] virtual lab camera [ ] Cisco Network Buildir (L] Other Bookmarks

Cisco EnergyWise Orchestrator

Administrator Console cisco
| Reports I'l Devices | ~ | Policies -] Permissions | lscrv-r v] User: Administrator | Help |
Manage Devices

Groups  Policies  PCSubnets  Search Devices | Charts
Showing 3 devices (1 selected) = Groups: Lobby = Policies: All » Device Families: All » PC Subnets: All

[] Include devices in subgroups
| Set Power Level | v | | Assign Policies v} | Move to Group 1-] den Devices \ ~ | |_customize View J

¥ Power Management
oo Device Name a | Device Status | Device Family | IP Address Usage in Watts || Caliber (Energy\| Keywords (Ener| Policy Status | Assigned Policy = Policy Assignment = Assigned Group = Group Assignment | Wak
v Demo Host 10.1.41.2:  Not checking in | 8 wap 10.46 Actual registerA Delivered No Enforcement Rule Lobby Manual

Host 10.1.41.2: | Not checking in
sjc-17-lobby-pc  Checking In

1P Phone 8.33 Actual registerA Delivered No Enforcement Rule Lobb: Manual
v Building 10 EBC g v

Sydney

PC 10.1.41.25 NA NA Delivered Di-Data Demo Manual Lobby Manual

v Bullding 17
Cubicle LY
Lobby

Infrastructure

Wol Proxies




Dashboard — otkrite koji odjel

koliko trosi

Sustainability Dashboard

Device Family: ... Business Unit: All Locations: All

688.22 kWh

Admin Group: ... Device Family: ... Business Unit: All

Money @ $32.25 USD

Locations: All

Total Green Sav|
Admin Group: ...

9/1/10 to 9/5/10 Edit

Locations: All

Device Family: ... Business Unit: All

Fuel @ 178 gal
Trees Q 189 saved

Cars 82 off the road

Tot. Energy Savings (USD)

Tot. Energy Used (kWh)

Admin Group: Pow...

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0

Total Consump

Admin Group: Pow...

i stedi
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Total Consump 9/1/10 to 9/5/10 Edit

Admin Group: Pow...

2K
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Tot. Energy Cost (USD)

aluali.
€1sco

IT/Operations
Finance

Device Family: All

Business Unit: All Locations: All

Marketing Engineering

Exception

Exception
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lzvjestaj aktivnosti na osobnom
racunalu

QO15
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Cisco EnergyWise Orchestrator

Administrator Console

Nmm
cisco

Reports | v | Devices | v | Policies | v | Permissions | v | server | v |

| user: unknown | Help

Operational State Report | Events
Chart PC State and User Activity
(s) PC State and User Activity From 8/30/10 to 9/6/10, displayed by day » Groups: All » Policies: All » Device Families: All » PC Subnets: All
(U EnergyWise Power Levels |¥] Include users [¥] Include PCs | | Include monitors (s) Showall states (_) Show On states only
100%
Starting: Ending:
08/30/2010 [ 09/06/2010 =
View: (s) By day () By hour
Device Filter 80%
| Groups: All |+
Policies: Al [
60%
Search Clear User Active
/& Data summarized to: ||| PC State Unknown
9/7 11:47 AM PC Off
PC Sleep
40% pcon
20%
0%
8/30 8/31 9/1 9/2 9/3 9/4 9/5
Print Save




QO15

lzvjestaj aktivhosti opsobnog hroug

racunala i monitora

Cisco EnergyWise Orchestrator alithe
Administrator Console cisco
R.pomlvl ]vl ]v' lvlSorv.r]vI | User: Unknown I Help
Operational State Report | operationaistate | Events |
Chart PC State and User Activity
(») PC State and User Activity From 8/30/10 to 9/6/10, displayed by day  Groups: All » Policies: All » Device Families: All » PC Subnets: All
(L) EnergyWise Power Levels [¥] Include users [¥] Include PCs [v] Include monitors (») Show all states (_) Show On states only
100%
Starting: Ending:
08/30/2010 [ 09/06/2010 =
View: (s) By day (_) By hour
Device Filter 80%
lGroups: All I vJ
| Policies: All |~
B userActive
60%
P— Clear PC State Unknown
B rcorf
/& Data summarized to: m
9/7 11:47 AM || PCsleep
Il pcon
40% Monitor State Unknown
[ Monitor Low Power
B Monitor on
20%
0%
8/30 8/31 9/1 9/2 9/3 9/4 9/5 9/6
Print Save




Racun za struju Cisco ureda u ,_?C?Jg
Hrvatskoj

el 3 R ERREL

OBRACUN POTROSNJE RADNE ENERGIJE

VISATARIFA 11039 kWh X  058kn = 6.402,62kn '

NIZATARIFZ 7274 kWh x  020kn = 210948 kn Phi’:‘es‘ PC; 4%

UKUPNO POTROSNJA RADNE ENERGIJE= 8.512,08 kn

FAKTOR POTROSNJE RADNE SNAGE: 0,0673 | - GOdisnji Racun r
& Phones

OBRACUN ANGAZIRANE RADNE SNAGE= 63.589,12 kn e

NAKNADA ZA POTICANJE PROIZV. IZ

OBNOVLJIVIH IZVORA= 18313 kWh

UKUPAN OBRACUN POTROSNJE ELEKTRICNE ENERGIJE (ZA PLATITI):

8.512,08 kn + 4.279,55 kn + 9157kn = 12.883,20 kn + PDV



Saznajte koliko mozete smanijiti h:rEng

emsiju COZ2 i ustediti novaca
primjenom kalkulatora

» Create a customer profile.
» Correlate power usage to vertical use.

* Demonstrate cross-enterprise savings in
watts, dollars, and carbon emissions.




Provjerite GhG i nov€anu ustedu

12:00 AM ¥} 9:00 AM M 9:00 AM | v
11:30 PM 1 v | 9:00 PM AL.‘ 5:00 PM l v.)
Cost Savings ($) Cost Savings ($) Cost Savings ($)
1.1K e 2.1K 2.5K e
— — -1 ear n
903.5 sgsega' ngs 1.8K grg:g Savings 2.2K $2.288 g8
752.9 1.5K 1.8K
602.3 —— 3 Year Savings 1.2K —— 3 Year Savings 1.4K —— 2 Year Savings
451.7 $575 916.7 $1,167 1.1K $1,373
301.2 611.2 719
150-6 T ;1Yg;ar Savmgs 305-6 -1 ESYB%'AT SﬁVingS 359'5 - ng“féar Savmgs
0 0 0
Projected GhG Emissions Projected GhG Emissions Projgcted Gh@ Emissions _
Avoided by Cisco EnergyWise Avoided by Cisco EnergyWise Avoided by Cisco EnergyWise
3.6 7.3 8.6
—1 5 Year Savi — i — 5 Year Savin
3.1 3 Metic Tons 6.3 bt 7.4 7 Metric Tong
2.6 5.2 6.1
2.1 — 3 Year Savings 4.2 — 3 Year Savings 4.9 —~ 3 Year Savings
1.5 1 Metric Tons 3.1 3 Metric Tons 3.7 4 Metric Tons
t 2.1 2.5
—* 1 Year Savi 1 i —t i
08 o Matic Tong” 1 e e T 1.2 } Metric Tong.
0 0




Kako iskoristiti otvaranje i zatvaranje Q15
vrata iskaznicom (badge)

hroug




- 300.00

- 100.00

Izvan ureda, usteda 10% (10w 15
umjesto of 15w), 55% (12h), 70%  hroug
(8h), 85% (4h), 92% (2h)

- 1,000.00 | . 6,000

©900.00 T — |

J 5,000

| 800.00 -

4 700.00 + | 4,000 -
600.00 ® godisnja usteda 7 w 16 - god?snja usteda 7w 16
500.00 - ljudi (1k HRK) 3,000 - ljudi + PC (65w)

~ 40000 « godisnji racun 7w 16 ljudi W godisnji racun 7w 16 ljudi

+ PC(65w)

2,000
200,00

{1k HRK) - ~
l 1 : : " 1,000
0.00 - ‘ ‘ 0

24nh 12h 8h 4h 2h

| 100% 925 92.54%
| !
B0% 67% 70.15%
70% — 1
55.22% [ -

0% 50%
50% 3 1 ¥ Time Off
A0% W Savings Due to Time Off and Lower Power (7w
30%
20% 10.45%
10%

0% -

0% T
24h 12h 8h h 2h



Upravljanje energijom i zgradama su D15
danas dva odvojena sustava hroug

Electrical
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Energetski ucinkoviti sustavi D15
podrazumijevaju ujedinjavanje hroug

iy’ Lighting
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Mrezni administratori postat ce QD15

. . . hroug
administratori energijom
Tenant Services and Technologies Building Services and Technologies

IP Based Non-IP
High-Speed Internet : . : Lighting
Wireless ————— 3w Elevators

. — 'x’"f' 1 24/7 Monitor

IP Telephony ' ‘, — ‘. HVAC-Sensors

Audio & Video Conferencing 4 Fire
Visitor Management the Platform Video surveillance

Interactive Media Access

Digital Signage AN Energy




Zasto EnergyWise

Environment

= Reduce
greenhouse
gas
emissions

» |ncrease
sustainability

Cost Reductions

- o — —

e g P B

=l Ca .
.‘\ -

* Reduce energy
consumption
and cost

= Measure return
on investment

QO15

hroug

Compliance

* Comply with
government
directives



¥ - QD15
D,efn,ont[acug sustava kOJgg sve =
cescCe ocekujemo u buducnosti
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Primjecen trend nastajanja cloud
computing tvrtki za upravljanje
energetskom ucinkovitoscu

ENERGYSLOREEOARD

A select channels B select reporting duration

= Saigmens start date > W25

C select report style

QO15

hroug



Jos jeedan primjer cloud computing D15
sustava za upravlajnje energetskom hroug
ucinkovitoscu
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Jos jedan primjer koji je primjenjen u Q15
Cisco uredu u Bangaloreu

hroug




Cisco zgrada broj 14 u Bangaloreu

(= MGEM - Windows Internet Explorer

& BangaloreCampus

MTD Load Breakdown by Use &

Lab, 6% [ BD, 2%
FD, 6%
HCf, 18% B
‘r RP, 1%
HCr, 2% Lt, 12%
Hsh, 23% Ut, 27%

Today's kwh Performance @

Electricity
Consumption
(k‘."-’h)
65.4 %
W 1686 kWh

Notice Board

BMTD Costs

Cost (Rs.)
1.17M-

B875.25K~

S583.5K -

291.75K -

BMTD Demand Gauge

631kw

100kwW 1,163kw

BMTD Highest Demand:

893.34 kKW
Rs. 175558

* Close all the windows and doors when you are using AC

@

@

BMTD Consumption @
Energy (MWh)
252,1-
189.1-
126.1-

63.0-

0.0~

MTD Energy Gauge @

53.68MWh

oM 107.35MWh

MTD Energy Usage:

89.46 MWh

QO15
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BMTD Peak Demand Breakdown g

HCf, 149 BD, 1%
HCr, 19 FD, 3%
WS, 4%
RP, 19
Lt, 119
HSh, 349%
Ut, 329
Bangalore, India @
TODAY
81°F
High: 92°F
Low: 73°F
Partly Cloudy

Updated on:2010-05-11 08:30

7] start € w /@

®4mi. ~

@ C:\Ci...

+ | [@ Micro...

0 Internet

¥ v ®100% ~

€ 19, 12:14PM

oo

RER: OO



(= MGEM - Windows Internet Explorer
@ http://61.12,15.205/MGEM/Login.in?s

&u=sadmin@cisco.com&p=sadmin

o [ T O

Regstered

‘/ Navigation
Cisco
E-# BangaloreCampus
& @
GroundFloor
FirstFloor
[@@ SecondFloor
i@ ThirdFloor
FourthFloor
HVAC
@ upPs
Utility

\ (

Zoom: 1D

900 kw

720 kw

540 kw

360 kw

180 kw

0 kw
05-May-2010 00:00 06-May-2010 14:00 08-May-2010 04:00 09-May-2010 18:00 11-May-2010 10:0

Opportunity for savings: Rs.1644.23

SetDate: [ | 2010-05-11 ][ Apply | Edit

H I

m Anomaly m Normal

15 start

A
09-May-2010 22:00 09- May -2010 22:00 BGL14 97.83 =
09-May-2010 21:30 09-May-2010 21:30 BGL14 116.09
09-May-2010 21:00 09-May-2010 21:00 BGL14 125.65
| 09-May-2010 20:30 09-May-2010 20:30 BGL14 122.36 ™
javascript:void(0); 0 Internet 3~ H 100%

5 Cisco... | (@4 Mi..

- % C\Gi.. 7 41n.. v (@ Miro... 100% Q=R



D15
Tko koristi EW hroug

= | ower energy costs = Demonstrate, promote, and improve
= Attract new office tenants corporate social responsibility (CSR)

= Use the network to manage w " Lower energy costs
centralized disparate systems = Reduce travel, improve productivity

] h n L . - Ministry of
Education
O eWIS Clacs En;argyWise URBANDEVELOPMENT Lisbon

!
* Minimize environmental effect

* Improve energy efficiency by 20% by 2010

» Measure CSR programs to help ensure
objectives are met

» Create sustainable connected schools
= Elevate educational experience
* Reduce energy consumption




Tko koristi mediator

Google Campus

Objective is energy control and
demand response across entire
campus—25% reduction achieved

|\
NetApp Campus NetApp’

Objective is automated demand
response system from PG&E—
system successfully shed 1 megawatt
in 10 minutes

o
; [
Wipro Campus (India) ’ )
Goal is converged systems Ll
management over IP WIPRO

QD15

hroug

Walgreens Retail

Reduced energy consumption more
than 30%+ in Austin, Texas, store through
monitoring and automated intelligence

Circle K

Remote energy management

deployment in progress for initial
300 stores

" # Simon Mall
Automated Meter Reading of thousands
of check meters for energy use

Branch and Retail



Kako izgleda buducnost IT1




