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Technology and Elderly Care

Dr Andrew Leung & Ir Zacky Wong

1. Summary

The main problem for elderly care is the shortage of well training personnel. The quality
of elderly care relies mainly on rules and regulations based on signatures of checks and cross-
checks. A huge amount of documents must be filed and retrieved during visits by the Social Welfare
Department and time spent on documentation is much higher than time spent on caring. This
makes elderly care a boring profession which is not attractive to devoted young people. This paper
recommends using an Electronic Health Management (EHM) system with cloud equipment as an
effective way to reduce drug dispensing, delivering and recording, vital sign measurement and
documentation and retrieval time by half so that carers have more time to care.

2. Introduction

2.1 Ageing Population

According to the Hong Kong Population Projections (2017 — 2066) published by Census and
Statistics Department, the average age of Hong Kong™ s population is set to continue to increase.
The number of elderly persons aged 65 and over will be doubled the next 20 years, increasing from
16.6% of the total population in 2016 to 31.1% in 2036.

The government is aware of the challenges of ageing population. The Chief Executive said
during her 2017 policy address: “On care for the elderly, we do not see the ageing population as
a threat to public finance. We have, instead, taken the opportunity to devise a variety of effective
elderly care services. We will continue to devote resources to poverty alleviation as well as
support for the disadvantaged in order to build a caring and inclusive society.” It is believed that
incorporating technology is a key to effective elderly care services.

2.2 Technology and Nursing Homes

Many of the elderly use residential care homes. It is thought that because of the lack of
community support in Hong Kong, 6.8% of elderly people aged over 65 are living in nursing homes.

9
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As the population ages this number is set to increase. It can be difficult to recruit enough staff in the
care sector because of the perceived unattractive nature of many of the jobs. The quality of life in
nursing homes can vary greatly due to staffing pressures and other expenses.

The management and staff at nursing homes can often be unaware of the benefits of technology
can offer. People may be put off by technology because they are unfamiliar with them and find
them confusing, or that they do not see the benefits of using technology. Additionally the cost of
novel solutions can be prohibitively high for some nursing homes. Therefore, any new technological
solutions offered to the nursing home sector need to be people-centred and affordable.

3. Case Study: Nursing Home Web Application

3.1 Background

Professor Andrew Leung, in collaboration with health and care professionals, has created a web
application (EHM) to assist with the operations of nursing homes. The system is currently used by
20+ care facilities.

The Department of Health and the Social Welfare Department have guidelines for nursing
homes and day care centres. Keeping records of various procedures, including for the administration
of medication for nursing home residents, is often a key requirement. This is often one of the weaker
areas in nursing homes, where record keeping is not seen as a priority within their already busy
schedule. This may lead to inaccuracy and inefficiency.

The purpose of EHM is to improve the accuracy and efficiency of any recording procedures,
collate the records in a central location, and hence reduce the workload of the staff, while satisfying
the requirements set by the authorities.

Professor Leung’ s team has identified several areas that may benefit from being on a web
application, and incorporated those functions into a single platform:

& Nursing home management

<  Drug management

& Smart healthcare device records

<  Everyday care

& Assessment records

3.2 Nursing home management

The basic function of EHM is to record the information of each resident, including:
& Where they are staying in the nursing home
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& Medical history, including drug and food allergies, or any special care plans required

< Any medical appointments and events

This allows all the data of residents to collated into one place, such that any change in the
status of a resident only needed to be updated in one place, and any results searched up for a
resident will be up to date.

This aids the nursing home to manage people to assist residents to events like medical
appointments.

3.3 Drug management

Drug management is one of the
original functions of the EHM platform.
The workflow for the drug dispensing
and administering process is developed
with collaboration with pharmacists and
care professionals. Some of the key
innovation to EHM" s approach to drug

management includes:
& Using photographs to identify the drugs while dispensing and residents while administering.
& Using QR code to verify the correct person is given the correct drugs at the correct time.
& Using the smartphone to aid and record the drug administration process in real time.

3.4 Smart devices

The use of smart devices in nursing homes is getting more prevalent. One of the advantages
of smart vital sign devices is that records are kept automatically, allowing better monitoring of a
resident’ s health. The EHM platform can work with these smart devices to keep data in a central
location. It has the added benefit, being connected to the Nursing Home Management function, to alert
the nursing home if a concerning reading is recorded, so that follow up actions can be carried out.
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3.5 Everyday care

Each resident in a nursing home may require a bespoke
care plan. These care items may involve regular observations,
for example wound recovery management, or just regular,
repetitive activity, for example turning a resident to prevent
bedsores. It is important that these activities are recorded
properly to ensure that the required number of care events
have been carried out.

The record of everyday care is an app within the EHM
platform. This is a good example of the advantages of using an
electronic record system. In the world of paper record many of
this kind of documentation would just be a series of seemingly
meaningless ticks. Having an electronic record with an
accompany app gives context to the records, making it easier
to follow up.

4, Looking to the future

A trial of the EHM platform in different nursing homes have shown that it has a positive effect
on efficiency, and an improvement in record keeping. The system has received good feedback from

Social Welfare Department.

Currently there are plans to improve the EHM platform following feedbacks from user, as well
as to better helping nursing homes with fulfilling government guidelines.
Additionally there are plans to include data analysis functions to help improvements to nursing

home management, as well as big data analysis. (=
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BRMBAEZ2E N -

B T DA P B AL AR (R R R BRI R AEENE (B3 W) —F » B
S Ry b A8 it 28 O I B B AT E GB16895.12-2012 (IEC60364-7-701:2006)

i BS7671 MY J SCAT AE LA 9 10 AR SR B2 4 i A5 2 5T B

http://electrical.theiet.org/wiring-regulations/

W PLFF AT (a0 A R A W) DAEBCE AR R BB AR ) o Al {f ] IHS Engineering
Workbench 28 T 8 A ] B 5 (1) TARAEHE o DU 230 TR [ 0 i 48

https://www.lib.polyu.edu.hk/databases/ihs-standards-expert-goldfire

b — PR S AY R R s Y TR K AR I R B o FER U IR T ) AUk £ 2
IPX1 > AR HERE P & 7E i S AV SRE | 8K 2 38 0a 48 HUAT IPX1 R B AUK A4S - T IE - COP26 iR
AIEREEORTES 1 BN F B A IP rating o H A H A1 9% 3 1) B AL # [ GB16895.12-2012 (1
701.512.2] A1 [BS7671 i 701.512.2 ) K& VAERERIEE 1 A E N4 HEA IPX4 o MHLLZT >
s B YR PR PR B AT
REMS 25 AN 2 o B 22 ik
& L& B AT COP B IR
TEEIER > EMARE
IN B SR B 1) TP rating 1Y 22
UK AR BT K ZOKE IPX4 o
FEE - UTHEZEUATE%
HMEABORER > A E
WAT k> WRAEE N E
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BS EN 60335-2-21:2003+A2:2008 1 6.2 HZRTEF S A K K 28 Z £ 2 1PX4 > 1 HAth
I f K NBUK R B A IPX1 o A A fEH £ BS EN 60335 95K A1 COP2015 R A 5 48 #h B Rk 7 26 —
G 56 [ 45 I UK #R B TPX4 > A0 i 20 T Bl A K ROk 88 2 5 IPX4 K o

A B YRS R R Sa ) A i A B e 5 IR 2 0 BB VR 85 ) > 7E 2003 4FEDAHTHEE TR
B FEIR A BS1363 13A B BS546 5A/15A B FEIRHE R > BLH A BS7671 BoREAES |
[ 1) 72 B 3m A 22 35 o YR 37 R (1 B SRJETR] o AE 2003 EELLAE - MR TREBEATES 01 2 U
AP 4ETE 46 BS1363 13A B¢ BS546 SA/15A W FEIRHGBEHY (COP 26A()) » Z:K B GB16895.12-2012
Kl - AR AT BET RN  BERT AN WEEE 2003 0 COP MBI A&
WIERRE I > RERE i Bewr 00 B R # A N FTE L. o BER > REESH 0 1 2 B H
WAL BRI TR - BIANTEMB R R BP0 FIRER - MBEERB N LA > BELRES
0~ 12 [ERAAL o 78 R b AN A0 A IRF 58 A RV 05 8 IR (9 ) 70 38 HP 9 TP 4 5l 1 75 S T 2001 o

WIEAEES 1 S 2 W %A (fused spur unit) BUE AETFAE > W45 HE A b A0 92 [0 1) 20K
SEBI A 1PX4 B DL B o & T ER IV AR T fE

ARNEFRLMAEE 1 A 2 WL N B B 1PX4 > B b A 5 B B 7 o
LA L Fradi sl > AT TE 1 B BTG COP2015 AT ESR » MHBE NN ENEBERE
COP26A(3) IEK » AReESIHEZTEIIMIBIE -

1) | (&) ROITIETR (2015 Fhi) (COP)-HEIRE
2) British Standard BS 7671:2008+A3:2015 "Requirements for Electrical Installations. IET Wiring
Regulations."; The Institution of Engineering and Technology

) (EEMBREEEFRTERR - (F3M) ) - PEIRELRME
) BEEERESBN[ALENRR (F3R) - TE& - PERIEHHR; 35k (201267 A1 8)
) (CABEIRASTMERBEARE) Dt - BLAERIREEERMBIE

6) |IEC 60364 Electrical Installations for Buildings
) http://hd.stheadline.com/news/realtime/wo/952263/ /R E2& X EFRFi# EH 14 I LBET
)  http://std.stheadline.com/breakingnews/20150213b111904.asp B SA I FEBE ST (FFF) @
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HMERZNEEERABENARIANBIMR AL IEC 61439-1 & 2 2 &L B T IEC 60439-

 FTARZNEY IEC 614391 B REZNE M 7 - WEEKERBEESSER "BAHR “(Type-Test
Assembllesjz AR E”  (Partially Type-Tested Assemblies) aF(4 - #hRE I "R AER"
K BB EE" MR, ol TG EEMBRETRE

ARE R #HY IEC 61439-1 RARMERX TH =R skt AR
R - ETEMI AT RARA AR
BREBAERAIIABRBIT ABALCEER - REEHNRBEERRTT
s e RTERABENRF - $Thk IEC 61439-1 £ 10.10.4 Z&BRM T 5T E /AR - I
RREMIEE (Annex) H @ A RIBHIZEREAR IEC 60890:2014 ({£2H IEC 60890:1987) (K
BFEEEAEATEE (AMethod of Temperature-Rise Verification of Low Voltage Switchgear
and control Assemblies By Calculation)

1R IEC 60890 Mt E AR - BRIIES| - AIASHHEBEASEAEZRERIERN - #MET
FRRATE AR THRR R R BB T EUER R S| - AKX IEC 61439-1 K 6 F FAESRHIATTHRR -

EERRITETEER - BAmE NIIEER:

() ZEFEABITEMNEIE (power loss of every components)

(i) AEEATHNEIE BRI HBERBERN

(iii) FARETTIFEIRIEEIREN - 7 80% KA T

(iv) FREERRIEW A - A LAPRBEF BB eV AL AL

(v) 200A StIA EREEBMEBINEN - BZEER MR (Eddy Current) MuLHIER

(vi) FEAEAMANEEHER (Bus Bar) - FERERE IEC 61439-1 H9EE (Annex) H RBkE

(vii) SBAEETE - BUATU L - SERSGENERMGHEE  MABRENERHMARSE
N EAth B B B A R B ©
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BT ENSR IEC 61439-1 5t E 55| - FME AI AR R IEC 60890 B9 EK » Rzt E — &
B 4RZNE - FRERMAEKER

a. ACB — 800A Uit = (& : ABB EMAX E1IN ACB)
b. EEER~T — 1900 (H) x 760 (W) x1010 (D)
c. TERAHFN —EBEFRBESLENFEA @ Bk 600mm (FE 1)

1
BODA 40 DO ALS
BHCLOSURE
.0 0.8
) L]
FROMT .
- BO0A
i -
i :
FRONT
SWITCH ROOM LAYOUT
FIGURE 1
== .
At

B 800A iR ACB HyZE =95W

B KFERE 0 0.75M K - 28 IEC 60890 % B.3
2x20x 10 &4 E 7% 536A ° 5T E15H 16.6 W/ph o
=28 =16.6 Wx 3 = 49.8W — 800A — 110.94W

B AHIE = 111W+95W=206W

€ IEC 60890 NEIX 1( RANMGERR - RANAEBHEFRAFEREAN ) TIRRANBIIKIEA
BREE - B2RABNME  FAASLRABANEER - SHRIEC 61439-1 X 6 RE~RD M
RRTTHERIR o

=1 ANBRNERE I

B Table 1 Table 3 701 Table 4 : Figure 3 1 Figure 4
B {2 Table 1 FELZ/)ESE Figure 5 * Figure 6 * Figure 7 A Figure 8 ;
B Table 2 BEH L ER - BRAMHR - BELFHHE o
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Table 1 — Method of calculation, application, formulae and characleristics

1 z | 1 T [ 5 & T [ 8 | o | w "
“WI“:" 'WIT ri T ale !““T""' FI.:‘I:‘::.GHF-““ Exponant e
I e | M | " a s &) © | =
G
S2sm? F See 5.2.5.7 |
AREU B | anggmheder | oan e it By Enclosurs W T|;|¢ F.;;.r. 'r.;u Fgﬁur. OTIE
4] [t 3 coenings i
<125 m FM{%E?:E:;?M Fiwe | _ | Flaue | 0,804 Sae 5253
Table 2 - Symbols, units and designations
Symbol Unit Designation
Ay m? Surfaces of external sides of anclosure
A, m* Enclosure base surface
A, m? Effective cooling surface of enclosure
b - Surface factor
c - Temperature distribution factor
d - Temperature-rise factor for internal horizontal partitions inside anclesurs
f - Height/base factor
g - Heightfwidth factor
h m Enclosure height
k - Enclosure constant
H C - Mumber of internal horizontal partitions (up to three partitions)
F W Effective power loss of equipment installed inside enclosurs
P, w Effective power losses of conductors
w m Enclosure width
x - Exponent
A, I K Temperature rise of air inside enclosure in genaral
by g K Temperature rise of air at {internal) mid-height of enclosure
Alg 16 K Temperature rise of air at {internal) 3/4 height of enclosure
Aty o K Temperature rise of air at (internal) top of enclosure
Table 3 — Surface factor » according to the type of installation
Type of installation Eurl'am; factor
Exposed top surface 1.4
Covered top surface, e.g. of built-in enclosures 07
Exposed side faces, e.g. front, rear and side walls 0,9
Covared side faces, e.g. rear side of wall-mounted enclesures 0.5
Side faces of central enclosures 0.5
Flaor surface not taken inte account
Fictitious side faces of sections {see 5.2) which have been introduced only for caleulation purposes are not
taken into account
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Table 4 — Factor d for enclosures without ventilation openings
and with an effective cooling surface 4,>1,25 m?

Number of horizontal partitions » 1] 1 2 _ 3
Factor 1,00 1.06 1,15 1,30

M —

=
@

=
[
\
1
|

Enclosura conslant &
o
-
]

o
Y

\ -
04
03
\\\
0.2 -
[y
0.13
0. —
0
o 1 2 a 4 5 8 714 g 8 0 1 12
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Figure 3 = Enclosure constant & for enclosures without ventilation
openings, with an effective cooling surface 4> 1,25 m?
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1} Helghtbase factor, see 5.2.4,
Figure 4 — Temperature distribution factor ¢ for enclosures without ventllation openings and
with an effective cooling surface 4, > 1,25 m?
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1} Height/width factor, see 5 2.4,
Figure 8 = Temperature distribution factor ¢ for enclosures without ventilation openings

and with an effective cooling surface 4, < 1,25 m?
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Table B.3 - Operating current and pawer loss of bare copper bars with rectangular eross-section, run horizentally and arranged
with their largest face vertical (ambient temperature inside the enclosure: 55 *C, temperature of the conductor 70 °C)

Height = | Cross- Gne bar per phase Two bars par phase (spacing = thickness of bars)
thickness | sectlonal
ol bars wrea of l . ll
bar S
50 Hz to 60 Hr AC GC and AL up o 50 HZ lo 60 Hz AC “DC and AC up o
16 213 Hz 16 213 Hz
ky [Operating| PFower | Operating Powar ky | Operating Powar Operating Power
current |losses per| current losses per curremt losses per current losses per
phase phaze phase phasa
canductor conducior conductor eanductor
[ Py Py Py
mm = mm mimd A Wim A wiim A wim A Wim
12w 2 23.5 | 1,00 T 4.8 TO 45 1,01 11e 8.4 118 [}
18«2 205 | 1,00 a3 5,0 a3 5.0 101 138 70 138 5.9
18x3 4.5 | 1,01 103 a4 105 5.3 1,02 183 B3 183 8.1
0wl A5 | 1,01 106 BA 105 6.0 1.1 172 B.1 173 8,1
M=3 586 | 1.0 133 B4 133 8.3 1.42 228 &4 226 8.3
W=5 2e.1 | 1,02 178 .0 T8 BB 1,04 A28 1.8 26 1.5
199 1,03 T8 85 78 B3 1,07 | | 544 15,7
FEES ] 124 1,02 3 B0 213 Te 1.0% a1 13.2 3n4 2.7
=5 145 1.03 146 B0 247 BE 1,08 437 14,6 439 13.8
300« 10 bl 1.05 vz 104 rh 10,2 111 BB 18.9 T02 17,7
&0 = 5 198 1,03 33 10,9 5 10,7 1.47 543 170 18] 16,4
40 = 10 w | o7 485 124 473 120 1,18 B39 2.7 B7E 0.7
50w § 240 | 1,04 379 128 a2 12,6 1,09 B48 18,6 663 16,49
S0« 10 490 1,08 554 14,2 Loy 139 1.8 a2 24.4 1047 3.5
B0« & Fil ] 1.05 a47 15.0 q4532 14,7 1,10 TiR 220 T4 21,4
&0« 10 509 1.10 (211 18,1 BE3 18,7 1,21 1118 2T 1218 6.4
B0 =5 o 107 575 18,0 386 18,5 1.13 a3 270 o205 %6
a0 = 10 ] 1.13 BO6 18,7 Bs2 16.4 127 1372 320 1547 321
100 = & 485 1,10 a2 233 22 | 1,17 1125 318 1177 0.7
109 =10 &g 1147 BE0 235 1040 23.2 133 1812 ard 1878 ar.a
120 = 10 1200 1,21 1131 i 1229 il ] 1,41 1 B5G 435 2 204 43,4

+ A
nEa af

1 _EfIEHE — @254 800A Uik ACB * B8 5MY R T4 1900H x 760W x 1010D mm * KA #l
F5 8% 600mm A 800A FIEAHE - ©HEAREERHA A 12.6K * B1426T © £ IEC 61439-1 & 6 [
FNERIRR - £BiE A A 30K - FL 12.6K ZME IEC 61439-1 FEK o

EERANGEEN T 2EREAT —6RMER 800A ACB FE - REMNFBELEREE
Mo ARBEANEERAT  bESREZBRERNNEMBMNE - FilT

¢ [FAENEE
il =R VAT
FIRAER R 14
R BRI A NRT

L R R 4

Reference:
1.  IEC 61439-1 and 2 Low Voltage switchgear and control gear assemblies
2. |IECTR 60890 A method of temperature-Rise verification of Low Voltage switchgear and

control gear assemblies By Calculation =)
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Calculation of temperature rise of air inside enclosures

Customer/plant

Type of enclosure

Temperature Rise B00A Example 1

Relevant height 1900 mm Type of installation: EEFS 600mm
dimensicns for - :
temperature rise width 760 mm Ventilation apanings: NO
depth 1010 mm Mumber of horizontal partitions: No
Agx b
7 ]
Dimensions dg Surface factor b {column 3) =
1900 according to (column 4)
" Table 3 z
8 mxm m m
b m' 1010 .
;:-'EI 2 3 4 5
=11
% Tap 0.76 x 1.01 0.77 1.4 1.08
2 s
: Frant 1.9 x0.76 1.44 0.9 13
=
G Rear 19x0.76 1.44 0o 1.3
o
=
w Left-hand side 1.9x1.01 192 0.9 1.73
Right-hand side 1.9x1.01 192 09 173
Ag = E(dg x b) = Total 7.14
With an effective cooling surface Ag
Exceeding 1,25 m® Not excesding 1 M
hI.SS h
f= (see 5.2.4) g=— (see 5.2.4)
Ay w
1.35
19
= = 3.09 =
0.76x1.01
Air inlet openings cm? 0
Enclosure constant ¥ (see fig 3) 0.13
Factor for horizontal partitions 4  (see table 4) 1 B
effactive power loss P w 95 (ACB) + 111 (Bus_barj = 206
PX= po (see table 1) 0.804
0.804
Atgg =k = d» P K 0.13x1x 206 9.4
Temperature distribution factor ¢ (see f[g 4) 1.34
Aly g = e Alge K 1.34x9.4 = 12.6

Characteristic curve: = i
? 10 125
e }
E 0,75
o 9.-1/
H 05
=
2

Temperature rise of air inside

enclosure L
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6 e UL B AR - (ERRRRREAE AT O T IV IE W (b5 B R 2B AS
(gt - WEas) > BHALM UPS HERA -

EPS ( Z & fit ¥ & % ) Emergency Power Supply 5 UPS ( A~ [H] B 78 Wi it 78 R %% )
Uninterruptible Power Supply A BT ARl > 7 Sy fLRE % SR 45 1E IR » B2t B R A 15 BN R4t
A FEHE > T AT B FE UR A 58 R AL AT 7E 0.015 F2 A Y Offline 3% 0.01 #P A B Line-interactive PA &
Online J#A 0.005 Fb A ] 46 i 75 B B F2 A Y T8 - 170 5 2 AL A 7] 460 1Rk (] 22 e 4 B s M e 40 X0 > R
0.004 b2 0 FPU) 46 Ko B 7 58 5 JAA A 08 70 4 =02 O R U IRR 1] - BEA B B4R = B 2 AN TH B R R
R GIE At 78 7% 7 0 At o A B B o T PR T R RE AL AR S R RE R R > PR T SR AR R It o
1395 5 2 5 UPS R AT 004kt Bl g AE - OB M 173 » B R L ME RO B2 Nk B R A AR K 2 o

fikf 5 R 7 Y R U A AN I P BT BRI ANTRE R - ANETRE R A UPS (98 SR B e B &
PEREE PR AY e - BESERG A & PUE R BOA TR E R > BE AR AR © UPS A 5 Al #1328k
By 2 BT o0 B R R M i (] (o P A IR T € A SO AR B AR > SR IE W AR P BB
ST EORT AR 2 o D MG AL AT BB E R slRT BRI > 24 00 A0 i 1 M HS 28 1Y B BEAIR R
IR EZHERRADE > GENAKEREE

UPS WL EJRHLEE T EEFR AN E T EMNZRE (AC) Bk HRE (DC) > i
HWEMAE > A EAERM L EMER - 5 UPS (2 & 5B & B s 2 BB F R
A7 a3 ) LR R R S R A A AR > IR R R ThEE -

UPS ZFRAARR > T BB H X EM - BP0 A B2 s s st A
K% B fi T B BEL R VL B A A A Y BRI (R AR R R A > BEAR B RS HE B B IR P B
KR A ELE - (HR RN EMARAN > —REWAEER S GR2RE > A—ER G2 EEE
[y > 78/ AFE B UL RF ] LA tEh 4R - BES B V- A~ W~ AH - CA ~ RC SF451% > /MY
UPS N AR E R AWM FERM  RAMFHEMER LB/ HMEERGHRAREERE
REfL J5 4 5 > CLIE B AT AR R AL RN o s UPS A BEARN (off-line) ~ 7E#R

(on-line) ~ 7EAXHE X (line-interactive) - ¥ EEMAYFHE J7 E— K > T H A ALEERIE UPS
A HELFE 21 2 i oy e U Y TR ) R K AR R > B BT 2 8K Technical specification > 3 H i & &
m B 58 (Model) ~ ¥ A % (Input voltage) BB (Battery Mode) ~ it 75 & (Battery
voltage) -~ il & (Output voltage) -~ FEIMER A/ (Fully charge percentage) -~ 7t 78 IFf[H]
(Charging time) ~ FE M E (Battery discharge) ~#ii A#HZ (Input frequency) - #i i #H% (Output
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frequency) ~ i i JH % §% & £ (Output frequency stableness) -~ #i i 38 % 1 # % ( Output

frequency torsion rate) * #IAZZE (Input efficiency) ~ BEHECK (UPS efficiency ) -~ iy HY
(Output wave form) ~ #ij it 5% L H (Output harmonic distortion) ~ %y i B N & 5#{L  (Output

instant load status fluctuation) -~ & # (Capacity) -~ #M#HZA & (Overload capacitance ) ~ YR [H

# (Power factor) -~ #§FIFfH] (Backup time) - ¥HAFF[HE (Transfer time) -~ {Ri#%E (Protecting

device) ~ #{EE (Over temperature) - Hiith %5 ¥ %7 (Output short circuit protect) ~ %A1
(Communication Interface) ~ ¥2¥% (Environment) % o

UPS i MBS E L - /N UPS SR S - DU 23 - AR - i
DI AR08 i 8 UPS R — U =AM ER T - GRUmA / i B8 - AHEGER - %
IS b A B IO AR SR - B - B R ROy SR B TR R
UPS KRB UPS B R4 & AZ W ITER - DSP £ BE 7 ~ A8 3 E 3R ik A s il 15 03007 e
UL UPS E dh > BERZ BB EIG & o BT o B A REEN - &1 RSN E 2R S T IE A8
Al > AETERS 2 BRG] > AT I SRR St AR U E R

Freak et =08

) A (BESREL) Offline

2) wEHEHNX (FHHERX) Line Interactive

3) fEARE Online

4) BEERHATE 4 Online Double Conversion
5) A T R AR AR 415X Delta Online

( s ST B el £ 50

1) FEAUPS HEEFWREGEZRMLESAE > EMATBRES THEEE (15%~25%) 5
FEIRE > G EMALELS DC/AC HBRHHA AR > EMGWHEE > AL e
g A\ TR JRE D > MBI B > IREBE (0.7 £0.8) 0 WE B S
RUIE 9% > Yl R R o

2) HEHEHUPS HEIEFWNGEEMERAHR > EHEEFWSSMIIEE (10%~15%) -
A 0 B RR R AR AR B o TS TR R e A AR BA B A B S B b B4 DC/AC #iE
wi A B EMEREELERGT > hREREE (0.7 £09) > —EEFRIE
L% B HEIE 5L > V)4 ey ] BELAR A5 AR o

3) e UPS W IEH I > &@MBAM AC/DC IR HR BRI fEEL SR > FREELS
DC/AC Wit ENZAH > EHEEFER (3%~5%) > HEMZMEERLS DC/AC
Wi E N E A ENERE R e S LB > R DR B AR X % 7 A T
XA (0.8 £ 0.95) » — BRI 7% I B H3r AR A JE 3% 0% - DIt e ] 0

4) EESEMTE 4R UPS T B IE# KF > BEZEA X UPS — % > BT EEER (2%~5%) > A
TR K R R AR I TR B A4S DC/AC #isg a2 A H - (BRI B EE
EMBEREES > WREHME (0.8 £0.99) > EAEETHEENIEZN - PIHREEHIE R H
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5) BN R E A AR UPS TR IEW B HRE (D 3%) > Delta B gR 8R4 B b 7T
o [A] R ME o R > B AR 2R > ENERER R > RE
BRI (0.96 £ 0.99) > RAVIHREERE > &GP A o

WAIUPS FEEPEEEE b
S #fEN EiRadl |[ERR EERTERN |EFEEREEN

) RAEEEHE [+ 15% — 25% |+ 15%, — 25% |+ 15%, — 20% [+ 15%, — 30% |+ 15%, — 15%
THERRE 0.7~0.8 0.7~0.9 0.8~0.95 0.8~0.99 0.96 ~0.99

NERER B8, T £ THD < 5% 3% ~ 5% < 3%
ERETEE +5% ~ +10% +5% ~ +10% +2% ~ +5% +1% ~ +2% +1%
BHINERE (0.7 0.7 0.7~0.9 0.8~0.9 0.8~0.9
SHIEERE [3:1 3:1 3:1 51 3:1

i | BVREEREER < 5% < 5% < 5% < 2% < 5%

m B ERSRS |< 20ms < 20ms < 20ms < 5ms < 20ms
ESEIRE™E < 8ms < 5ms < 1ms < 1ms < 1ms
EPRELDIREER] [< 15ms < 10ms < bms < 4 ms 0 ms
7 === > 0 > 0 > 0

UPSE fih DA 7 55 £ ¥ R O XA 2 2 SR H

1985\ i 20

1) B A / BLAHE AR Sh 2 UPS

2) =ARERA / BURHE H PR D)% UPS

3) =A% A / =A% P Th 3 UPS

4) =R A / =HHl 0 HE o Ih 2 UPS
5) ZAHERA / = A TR R A UPS

i R 4
1) J7lk Square wave
2) My RUIE 5% Square sine wave
3) HEIE LUK Step sine wave
4) L IE %K% Module sine wave
5) RIE LU Simulate sine wave
6) SERIETLIE Stable sine wave
7) AHIESL Pure sine wave
8) HEIEZH True sine wave
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i 1% s L TR IR T 20 2
1) Ry Stand mode
2) =R Permissive mode

3) NWAEEIMBE
4) SME B

Internal battery mode
External battery mode

SR Vg i
1) HERHS Single UPS
2) BB RS Series Redundant System
3) MEBRICER R AL Parallel Redundant System
4) 1+1 TUBR RS 1+1 Redundant System
5) N+1 JTUBR R % N+1 Redundant System
6) N+m JUEE &R % N-+m Redundant System
7) 2N+1 TUER R %t 2N+1 Redundant System
8) 2N+m JUER R %L 2N+m Redundant System
9) [RBETUER RS Isolated Redundant System

10) A TUER R 4L

11) JUBRSEE AR R 5L
12) ATS H BB & %8
13) STS FFAEBHEA R 4% Static Transfer Switches System

14) DSTS #F R REBHB A 4L Digital Static Transfer Switches System
15) SSC AL AE B B & 5t

Distributed Redundant System
Transformerless UPS
Automatic Transfer Switches System

Centralised Static Switch Cubicle System

—f@ (N) MEE > & MRS HEM UPS » s — - FATst BN AN > KA ZIILHE
B S A TR o 7 R P R R R R > AR AR EROR A UPS 5 R 25 T2 2 $2 (4t & ey i 2E
FE o TR TREBEEARTHME > WKEATEITFRNEE - R EATURNARS > BB
(1) UPS ML AL A fir o

% UPS B TUEREL B B 3 UPS it ME & & > 1 i e 55 I 42 5 /b — 18 UPS » B sk 5T o] B8
WIGRE R E PBIUR T UEREETENREER > TUERARE M B E > fFiksh
F oo S RS AR A AR A UPS BB UER R4 - 1R A ® UPS %Hﬁ%%%mﬁf%uh ; Wﬁﬁﬁ

) UPS &1 0% B M3 1T » HEIEMER > AUHEEHRRAN > &R 2] UPS 551 -
RXET R B B A A BE R R AT DA R G > B R HERESA » BRI 35%?2%1%)%
() UPS o & ML & A ERENE - W Eashn A & 885 s i v] fe i

1+1 BEAICE - EHAEBSEEE > BRI E - 278 D) UPS HEA L= & #)
SYE o E R AT > 2 ff UPS Z 3L W@nﬁﬁﬁﬁﬁﬁ [l 1 foy WAL A — {1 UPS 2| 55 — 18 >
78 & UPS AR BB A AR 1 £ 1A o
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TEM AT UPS L b > AL = 2K UPS Z M 7 sl 47 8% S B8l - 2R AT Ao — B 20
280 wH B B SR B - TR B R A Bl — M BB R o BAR] AP BT > T BR T B UPS B
[T 0 200 P AL > T AL OR Ao ) A0 4 B B TA R R R A > R B A R A i o I R AL R 2K
% UPS BBLAF A BOK - AE EMERINEN « BAFEZ A28 > M8 & R W15
AR o BRI ZRBE D R TIE R - i

B HEYE >[5 Fp[F] A0 3 i R IR
565 B HUN Tl 22 R AR

B 100% & ff R %
RE—WRE 2% HARIA B
BRI A—E B

T8 37 ) B 1 A4 ) R U AL e

Frfig e R R AR R B R I A L = O RE > W e AR BT 28 o AP RIAE BRI R 2
T LB o TE T BRI AR R BRI o A AR — {8 UPS MMRAE W {E UPS TUBR R ALK %
BRI LT AR - REFRAEHA BEINEHE UPS AL MERSUSREE “[F227 B
B REFICER o WIRA =(eEZL UPS - SRR TCERIRIE R A 221 « N e —E R B2
BLIN > MEAR AR A b —{E UPS (A 2 I+ B EAT4 > SR 2P0 /H A 240t
BHCE > B A R R 5 UPS 1 TH R AR AN BT R R SR > AR A EAR B
TR B ] -

WHETUER (N +1) > EIEZEFATHE - Samesize UPS & — it [F] Ayt 484 > &2 R A2
N+1 JCHER - W2 " A “UPS WA B E D ME R —i UPS WA R - Bl B A E R /K-Fiya] i
e CRES U (N) WECE - WAA RSN LA AEERE S - 2R —18 UPS dhs - TRl “IR2 %
BRE9 o T AR UPS #FE - BERBEREIL - M ECARBRITER - H A A B B ES > BT A Y UPS
HRAE L] —BLEE 4 o Ja e — MR w] 9B R ST AN RE 2 B o i BN AR AR R T R

P GO IO O

ZWIEATICER (N + m)
— B HRTCER UPS M PR T 5 18 0wl 5 1410 i R R PS8 b4 v vl A
AT AT R ) A o AT A A3 - o] o 5 A7) 9 52 3 Rl ok B BB

FRH55 BRI RER R 055 B MR > TR X By > RRORAE (R B U AR AL
ol BE B2 Wl e 20 RE R A S R A% o

718 52 4 TU R AR B B T A AR A R AR T B R AR

BURAS AR IS BE > SRR RO ZhREAR A5 B BT B -

RS AEBO B > BENRSLE -

BUGEERE IR 8 & UPS BUMLAK > UM EABHERINENFK -

[R] 25 UK 2 47 5 22 O s ] o e 22 1) 3t o S0 B (8 HE P — (s {18l UPS BB -
B — A A MG 1 I TC R 25 BER - I R BASREEIUAR o IR T R B S A (f#31651 89 UPS

COOOO0

34

A



e

——

A 48 & ) g A . ..
S H 5 loduyy B &M M
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CEREREL T
O EBRA RS B UPS A A — MR S5 @B > A W E-T17T A BT BAL -
% AR B BRBUE A 1.5 2 2 4% > B UPS BBRE BREE | > AR TUER -
A TR 1R TR R AR AT SE AN A A
O TR E SRV AR SE e R EE o i B SEA0 B S A MER Il TSR FE BE T - 5% UPS WY
B As (F8)) R PR AR A R -

UPS ATEEI0H% » BT ERCEATS ~ STSHEEDSTS ?

AR B — B UPS $R R B TR e - R A e BB B > IR R WA 1 >
JLEBEMEN > A mis -~ B 220l 2 300 > 88— IR 0 - Bkl LU D 2k
o BRI S TS o A B AR > BRI AE N AR > FREEIE o M
RERBEFRRZATC LA kLRI » R R KRMGE > WD WS 5Om Ml 8 2% > UPS i
SRR A AN BB B VR > (H B & 16 7 nl T s o ) T B A RS vl DA — B O IL B IRF [ - JUBR R —
WEBNRGKN T > (HEBE B A > B RAN R EEALE T REL » RETEREMH L
HRNE BB LR —ENE B > A HESRKN T o B LA E ATS f1 STS 5 # DSTS I »
BEEZL o

FrpAREREHE

FEFBERAET (NG ARERE) el HEFR K - 5 THEHTRFMFRG RS E A
— M fif ) A A B B STS =k DSTS » {H 2 Ff RE I B B STS th 2 BBl i it fffi > #RRIE KA &
[ STS 5 DSTS » LB ER: > &5 KBRS - ERARER" & HE" nIn 250 m
H BB A B B o B R B RS B B R 2 B R A > m] DUSEET R AT T R
TR RN A > TRBRIFCRAER IR EE 8 B o ¥R EERER
ff§ > STS By DSTS &t AT A » HEZLZ A —L/NEEW STS » IPEKRIfH STS #ifE » L HE2H &

B -

UPSTE & F J5 v #y ] 3 4t

(1) BB ICERAE ML > MR UPS B E 20 ARG, - [ e 3 o6 5 JRR 19 A 4] v BT
RN ERBL o AEMEEMER AL BN G > A TERLER R RN 2K
TUBREBECAN T R R EEE ARG ENLETFB -

(2) REHERSMNFSEERIEE RGO AL - AEMTRER A SEHAREL R > A
B HAER 100% - B RAXMITE M AEESMES T HE - FRENEEE
A ZR - FZ - TEAEAESE E b [ R BEA BT Ry L] 8 R /T PR
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— MTBF ‘
NRFERIHME BlA= MTBF + MTTR > A A7 MTBF (Mean Time Between
Failures) /148 fi [ 1 ]
X
MTBF= MTTR XA

MTBF (mean time to repair) Z5 F-3E18 RF ]

A IR R AC PR B B At - (R B MR R RO R R IR T B (I —4F ) 7Ry ) B0 e o 9y A
BN BT BEELESREMAEEMARERES T (h) - BB ERM A

MTTR= 2

N

B VR B R ] AR AR B R — (R R 4% RBD (Reliability Block Diagram) 771
AR B BEEIE A > R — M E e th A B KR AREIREREZEBE - B
I8 D7 VIR I e 52 EER BT A CTRECE R T SRR T BRE RS o

TORHE SRR Oy B RS BURAL Y RBD JEIK > I RBD Jy B EE (RS AT AR Oy —
s, TR T R B AR B AR - &

UPSH] 5P e & ¥ e UPS 2 & EEE RAl
BHRSs 1 = wIE |
BRETUER 2 = BK I
LB TTER (N+1) 3 - =
DENETUER 4 = B Il
EEXIE (2N, 2N+1) 5 = &5 \%

J o . o N
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