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Energy Demand Estimation in Metropolitan Area in Case of Emergency using Spatial Information
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“School of Architecture, Environmental, Energy and Civil Engineering, Kyungpook National University

Abstract : Due to abnormal high temperature, electric power demand has exceeded the backup power reserved for
emergency case, hence, resulting in a major power outage. In today's overcrowded cities, the unexpected disruption
in energy supply and demand is a major threat to the enormous economic damage and urban malfunctions, Existing
methods for estimating the demand of the emergency power source do not lend themselves to predict the actual demand
in the spatial dimension of the city, In addition, the reserve power is arbitrarily distributed in the case of emergency,
This paper presents a method that predicts the emergency power demand using the spatial distribution of emergency
power demand by applying the daily energy consumption intensity and emergency power demand according to urban

spatial information and building use,
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Table 2. Domestic definition of emergency power equipment
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Table 1. Oversea definition of emergency power equipment

American Standards Association
ANSI/IEEE Std 100

US Electric Corporation
Regulations(NEC) Article 700

In case of commercial power outage,
it is possible to automatically supply

Emergency loads are classified as
lighting and power facilities and battery
reliable electric power within the equipment, self—generating facilities,
specified time to devices that play a independent second external power
crucial role in safety and maintenance | sources, and emergency lighting units
of property or property loss. are defined as suitable power sources
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Division

Definition

Self—generation
equipment

- Classified as emergency depending on the purpose of use.

+ The self—generated power generator is operated in parallel with the commercial power source, and the emergency power generator is
used only when the commercial power is cut off. It drives the generator by the internal combustion engine or gas turbine and supplies
power to the load. Generators, controls and accessories.

Battery facility

- It is used as a spare power source for the power source of emergency power source, emergency lighting device, broadcasting
communication device, and can supply power immediately when commercial power failure occurs.
- It is an important constituent device of emergency power system of hospital, fire prevention law, and consists of rectifier and battery.

Uninterruptible power

« Usually called an uninterruptible power supply system (UPS).
supply - It consists of a rectifier inverter, a battery, and a switch.

Emergency Power
Receiving Equipment

+ It is the same as the commercial water supply facilities, but it is limited to the facilities that are installed in the buildings of 1,000m* or
less in total area under the Fire Service Act, and it can receive special high pressure, high pressure and low pressure.
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Table 3. Criteria for standby power supply
Division Fire Service Act Building Act

Privately—owned electrical

power facility minutes

It can be operated continuously for more than 30

Hospital facilities 120 minutes or more was 10 hours

Storage battery Equipment

It is possible to discharge more than 30 minutes
immediately after continued monitoring status for more
than one hour without recharging after a power outage

(It seems to be that it discharges continued for 30
minutes or more without charging it) battery with a
device timed charging devices and automatic charge

Storage battery Private power
generation facilities or shared

equipment 30 minutes at rated load

Time to ensure the voltage across the after event of a
utility voltage interruption is 40 seconds or less, private
generator can be operated continuously for more than

The operating time, house power generators and battery
capacity of 10 minutes that can be after a power failure,
to supply the power momentarily, emergency power
supply moment special

Emergency power supply dedicated
power receiving equipment

as fire a particular object.

You can not use any of 1000 square meters in total area

That you are not permitted by law.
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Fig. 1. Framework for Spatial based Building Energy DB
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Table 4. Criteria for shapes and property data

Classification D Criteria Format
GIS—based Building shape data by
. a. .
Spatial graphic data building use .
shp
data Administrative district
shp b

(district, county) boundary

Energy consumption per unit
Energy | area
Consumption
Emergency/ | ¢
Power facility
based property Capacity per unit area (60%)
data e | Application emergency power
capacity

Emergency power capacity txt to
per unit area dbf

Property
data

Gross Area Information of
Property data in f

Building
GIS geometry - dbf
information Classification of Building’s
9 Types
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Table 5. Building usage classification
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Category Classification criteria Category Facilities and details D
Res@enhal catering area Single—family housing Apartment, town house, multi—family house a
independence
Dwellling singularity House Single—family house (Single—family residence single—family house) b
Residential complex Houses in non—residential buildings Houses in non—residential buildings c
Dormitory type Dormitory Dormitory, temple apartment d
Small store Supermarket less than 1000M, daily necessities retail, rental stores and o
Sales & Geperal shopping arcade
Commercial - .
Medium and large stores Large—scale store facilities, shops over 1000M f
Commerclal
General restaurant, restaurant, refreshment shop, coffee shop, grocery sales
Restaurant business restaurant . g
business
special Special service industry Bath, special bath, laundry, repair shop, h
bl Medium and large public buildings Office buildings, newspapers, municipal offices, foreign missions i
public —— - - — -
Small public buildings Government office, police box, management building less than 1000M j
Business Commercial office, less than 1000M financial institution, marriage counseling
) . Business facilities office, publishing company, telecommunications industry, service industry, k
Private, special research institute
Broadcasting communication facility Broadcasting station, communication station I
Hospital Presence of hospital large hospital large hospital m
ospital o - - - ; — o
facilities Small and medium sized hospitals General private hospital, public health center, oriental medicine clinic, clinic n
Educational facilities Elementary, secondary, elementary school kindergarten o]
Educational Facility High school p
Educatlon Usage time Educational facilties Lecture and Researgh Cerjter (Arts, Agrlcullture, Natyra\ Sc.\ence, Humanities q
and Social Sciences, Engineering, Medical Science)
Educational Fagilities University Library, Foreign Languagg Edugagon Center, Joint Experiment and ]
Practice Building
Large scale exhibition and welfare Exhibition facilities including culture and arts center, opera house, civic s
facilities center and artpia
cut Scal U Large—scale conference facilities Exco, Fair, Conference t
ulture cale - Usage
o Small and Medium—sized Exhibits Village public hall, village communal council, village joint work place, child u
and Welfare Facilities and elder welfare facility, small exhibition hall (Iless than 10000m)
Exercise facility Indoor athletic facilities such as gymnasium %
Accommo Large hotel Large—scale accommodation Special, 1-2 star hotel, youth hostel, condominium w
_dation Elc Small and medium scale Motels, inns, accommoQaﬂon excluding general and Iognst accommodation, X
pensions, large—scale accommodation
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Table 6. Basic structure of each building use

Gy D Unit , E—unit2
(Mcal/m?,) | (Mcal/m’,,)

Single—family housing a 183.91 36.78
House b 166.75 33.35
Houses in non—residential buildings c 155.81 31.16
Dormitory d 296.02 59.20
Small store e 422.61 84.52
Medium and large stores f 430.93 86.186
Restaurant g 550.09 110.02
Special service industry h 550.09 110.04
Medium and large public buildings i 213.05 42.61
Small public buildings j 82.47 16.49
Business facilities k 245.76 49.15
Broadcasting communication facility | 502.62 100.52
large hospital m 47117 141.35
Small and medium sized hospitals n 111.35 33.41
Educational facilities o 49.99 9.84

(elementary and junior high school)
Educational Facility (High School) p 60.71 12.14
Educational facilities (educational facilities

such as universities) 4 303.04 60.61

Educational Facilities (Facilities) r 320.01 64.02
Large scale exhibition and welfare facilities | s 97.35 19.47
Large—scale conference facilities t 169.78 33.96
\?vneﬁlﬂrzn':dag/il”eﬁelgm sized Exhibits and " 145.42 29.08
Exercise facility % 401.12 80.22
Large—scale accommodation w 584.32 116.86
Small and medium scale Accommodation | x 42414 84.81
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Fig. 2. Administrative Districts of Survey area
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Table 7. Use ratio of Survey area

Uk @i Buniness | Commercial | Dwelling Gl Sum
area space

Ratio(%) 18 26 40 16 100

Area (k) 1.31 1.84 2.82 1.1 7.08
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