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Chapter 1
% He 2% Bh 2
A8 i f transformer
D328 HE A% core-type transformer
e AR R 2y shell-type transformer
AR R A% power transformer
Bc B A FE 2% distribution transformer
MR8 2 oil-immersed type transformer
T2 2% dry-type transformer
Tt 2 A% step-up transformer
P FEAE Fs % step-down transformer
3 AR R 2% booster transformer
KL E4% generator transformer
A% VLR R4 substation transformer
FAE A% main transformer
J2 & S 2% starting and stand-by transformer
I~ 72 A% station service transformer
| 2% 4% power plant transformer
Fir 2% He 4% substation transformer
HR 4578 [k A% system-interconnection transformer
H S 4% auto-transformer
AR A A transformer with on-load tap-changer
TC Il 7 4% transformer with off-circuit tap-changer
PR EAR AR full-sealed transformer
AL 4% converter transformer
715478 4% dual-low-voltage transformer
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single-phase transformer

three-phase transformer

polyphase transformer

three-phase banks with separate single-phase
transformer

three-phase earthing transformer

three-winding transformer

two-winding transformer

double-winding transformer

multi-winding transformer

separate winding transformer

oil-immersed type reactor

encapsulated-winding dry-type transformer
cast-resin transformer

resin-fiber glass covered winding dry-type
transformer

non-encapsulated-winding dry-type transformer
totally enclosed dry-type transformer

enclosed dry-type transformer

non-enclosed dry-type transformer

dry-type reactor

completely self-protected distribution transformer
noninflammable medium impregnated transformer
transformer with H class insulation

gas insulated transformer

furnace transformer

arc furnace transformer

power frequency induction furnace transformer
resistance furnace transformer

ore furnace transformer

salt bath furnace transformer

rectifier transformer

electro-chemistry rectifier transformer
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3
traction rectifier transformer
traction transformer

mining transformer

flame-proof transformer

isolation transformer

testing transformer

cascade transformer
series-resonant transformer

series transformer

filament transformer

welding transformer

brazing transformer

marine transformer

starting auto-transformer

starting transformer

movable substation

fail-safe transformer

short-circuit proof transformer
intermediate-frequency transformer
instrument transformer

direct current instrument transformer
combined instrument transformer
instrument auto-transformer

measurement current/ voltage transformer
protective current/voltage transformer

current transformer ( CT)

voltage transformer; potential transformer ( PT)

fully insulated current transformer
bus-type current transformer

cable type current transformer

bar primary type current transformer
single-core type current transformer
multi-core type current transformer
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compound-wound current transformer
auto-compound current transformer
wound primary type current transformer
through type current transformer
porcelain type current transformer
bushing-type current transformer
capacitor type current transformer
support-type current transformer
top-type current transformer
cast-resin type current transformer
split-core type current transformer
rapid-saturable current transformer
extended rating type current transformer
cascade-type current transformer
residual current transformer
summation current transformer
current matching transformer
performance class P

performance class TPS

performance class TPX

performance class TPY

performance class TPZ

capacitor type voltage transformer
earthed voltage transformer
unearthed voltage transformer
cascade-type voltage transformer
voltage matching transformer
residual voltage transformer
cast-resin type voltage transformer
dual purpose type voltage transformer
voltage regulator

induction-voltage regulator
moving-coil voltage regulator
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variable-voltage transformer
magnetic control voltage regulator
automatic voltage regulator
automatic induction-voltage regulator
automatic variable regulator
autoformer regulator

magnetic saturation voltage regulator
moving winding

reactor

shunt reactor

current-limiting reactor
neutral-earthing reactor

three-phase neutral reactor

earthing transformer

starting reactor

interphase reactor

smoothing reactor

arc-suppression reactor

damping reactor

tuning reactor

filter reactor

saturable reactor

iron core reactor

air core reactor
encapsulated-winding dry-type reactor

non-encapsulated-winding dry-type reactor

sealed reactor
series reactor
discharge coil
arc-suppression coil
wave trap coil
ballast

complete substation
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integral unit substation

mining flame proof movable substation
isolated phase bus

non-segregated phase bus

segregated phase bus

sealed type

enclosed type

outdoor type

indoor type

pole-type

movable type

trailer mounted type

natural air cooling; self-cooling (ONAN)
forced-air cooling ( ONAF)

forced-oil and forced-air cooling ( OFAF)
forced-oil and forced-water cooling ( OFWF)
forced-directed o0il and
( ODAF)

forced-directed o0il and forced-water cooling
(ODWF)

constant flux voltage variation ( CFVV)

variable flux voltage variation ( VFVV)

combined voltage variation (CbVV)

forced-air cooling

oil preservation system

conservator system

diaphragm-type oil preservation system
inert gas pressure system

sealed-tank system with air-cushion
sealed system full-filled with oil
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Chapter 2

©@ 1000kV, 750kV

@ 500kV, 330kV
@ 220kV, 110kV
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kind of transformer
symbol of the product
type of product

rating

rated parameter
ultra-high voltage
super-high voltage

high voltage

grid

power resource

kilowatt (1kW =10°W)
megawatt (1MW =10°W)
gigawatt (1GW =10"W)
terawatt (1TW =10"W)
kilovolt (1kV =10°V)

megavolt (1MV =10°V = 1000kV)
giga-electron-volt (1GeV =10"eV)

kVA (1kVA =10°VA)
MVA (1IMVA =10°VA)
GVA (1IGVA =10°VA)
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TVA (1TVA =10"”VA)
kilovar ( 1kvar =10"var)
megavar ( 1Mvar =10°var)
gigavar (1Gvar = 10’var)
teravar (1Tvar =10"var)
rated power

rated voltage

rated current

short-circuit impedance
rated frequency

connection symbol

phase displacement
corresponding terminals
connection diagram of windings
no-load loss

eddy-current loss

hysteresis loss

no-load current

exciting current; energizing current
load loss

additional losses; supplementary load loss
stray losses

total losses

loss ratio

type of cooling

voltage combination

HV voltage; h. v. voltage
MYV voltage; m. v. voltage
LV voltage; 1. v. voltage
DC voltage; d. c. voltage
AC voltage; a. c. voltage
rated voltage ratio
reactance voltage
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i

resistance voltage

impedance voltage

voltage drop

voltage rise

voltage regulation
zero-sequence impedance
zero-sequence impedance of three-phase
transformer

insulation level

dielectric test

external clearances in air
altitude above sea-level
highest voltage for equipment
line terminal

neutral terminal

neutral point

neutral point earthed directly
neutral point earthed not-directly
neutral point earthed via a small reactor
single-phase earthed fault
single-phase short-circuit fault
three-phase short-circuit fault
uniform insulation
non-uniform insulation
normal insulation

insulation co-ordination
reduced insulation

basic insulation level ( BIL)
test

rated withstand voltage
voltage withstand test

rated power-frequency withstand voltage ( AC)

rated impulse withstand voltage

AR 28GR PERR £ /N HIE » SEEH SRR 15K IERRE 3 » http://etran. 5d6d. com



N R FREEHAL

B BRAF i ind 52 e He
WU T F vk i 52 L He
e e, bl O 52 FLUE

U R e AR R 2 L

Tt He ik

FI it e s 1
RV i S A
SAE P IA AR
IR i s A
i Jey TSI B ) SRR i s 1A
vt i P
1RAE ph AR
1RAE oty B
LU R
(LR ) A
A P A A R
T4k

A 25

N 4a2%

b %

i

i It

5 e i S
shEEE

5% 4 W HL T
R M S L A

L T e 3

T IR L A A R O
T 308 4 JEE

T S oy 5

T 3575 T

-

rated switching impulse withstand voltage (SW)
rated lightning impulse withstand voltage
rated full wave lightning impulse withstand voltage
(LI)

rated chopped wave lightning impulse withstand
voltage (CW)

power-frequency voltage withstand test
separate-source voltage withstand test
induced over-voltage withstand test (IOW )
IOW test for short duration ( ACSD)

IOW test for long duration ( ACLD)

IOW test with partial discharge measurement
impulse voltage withstand test

switching impulse test

switch surge; switch impulse

lightning impulse test

full wave lightning impulse test

chopped wave lightning impulse test

main insulation

longitudinal insulation

internal insulation

external insulation

temperature-rise test

temperature rise

short-circuit test

thermo-dynamic stability

rated voltage of a winding

rated continuous current

rated short-time current

rated current of an arc-suppression reactor
magnetic flux density

magnetic induction intensity

magnetic field intensity
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I 4 current density
bR afd per unit value (p.u. )
% [ % ampere-turn number
2 L -1y ampere-turn balancing
W L MEL rated ampere-turn number
% AR AEH p. u. of ampere-turn number
2 53 A ampere-turn distribution diagram
i i7) 22 [ 4 A7 P @ diagram of axial ampere-turn distribution
A5 ) 22 [T 43 A [ @ diagram of radial ampere-turn distribution
0 7€ Ui T rated leakage flux-density
R bR 4169 p. u. of leakage flux-density
TR 53 A leakage-flux distribution diagram
e TR RE 4 A @ diagram of axial leakage-flux distribution
A IR R4 6 @ diagram of radial leakage-flux distribution
PR hot spot
e A hottest spot
JRy il i #4 local overheat
o H% tapping
F o principal tapping
iR tapping factor
4% plus tapping
Uilig:s minus tapping
IR tapping step
o350 tapping range
TR R L tapping voltage ratio
S TAERE N tapping duty
TESE tapping parameter
2R B8 1 e R tapping voltage of a winding
LB AR tapping power of a winding

0 LEHSH
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@ WEWIRAMN=RKMEPrAHE
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tapping current of a winding

full-power tapping

reduced-power tapping

switched current

circulating current

rated through-current

maximum rated through-current

rated step voltage

maximum rated voltage

recovery voltage

transition impedance

number of inherent tapping positions

number of service tapping positions

tap-change operation

cycle of operation

step-by-step control

burden

rated burden

accuracy class

accuracy

sensitivity

primary current/ voltage

secondary current/voltage

secondary circuit of CT and PT

secondary circuit

energizing current

rated transformation ratio of a current transformer
rated transformation ratio of a voltage transformer
actual transformation ratio of a current transformer
actual transformation ratio of a voltage transformer
current error

voltage error

phase displacement
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ratio error verification

phase displacement verification
composite error

computer aided calculation ( CAC)
computer aided design ( CAD)
computer aided manufacturing (CAM)
computer aided test ( CAT)
parametrization calculation
parametrization design

analysis software

electric field analysis software
magnetic field analysis software
stress field analysis software
thermo-field field analysis software
wave process analysis software
finite element method ( FEM)
graphic method

extrapolation method
graphic-extrapolation method
inductive method

interpolation method

maximum likelihood method
simulation method

abort

retry

ignore

compatibility

diffusion coefficient _
transient characteristics

transient error

rated continuous thermal current
rated short-time thermal current
rated dynamic current
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i N R PR A — U I rated instrument limit primary current ( IPL)
WUE AR IR L B rated instrument security current
NE S EZ instrument security factor ( FS)
R4 R security factor
1 5 HE PR (H — U HL IR rated accuracy limit primary current
R e M error compensation
TR AR PR R H, F secondary limiting e. m. f.
B L R R A rated voltage factor
M T PR AE AR %K accuracy limit factor
5 — UK I rated primary current
UE — CHL rated primary voltage
e — KHL I rated secondary current
i€ UK s rated secondary voltage
#0505 i rated output
%l 7% LI residual current
Ry KIE extended rating current
PN R 1 i internal burden
i LR knee point voltage
Il % e Hs residual voltage
e e i high voltage terminal
H R intermediate voltage terminal
1B i low voltage terminal
T it v ] o, open-circuit intermediate voltage
B 257 AR 7 R b voltage ratio of a capacitor divider
o % AFR E P dielectric thermal stability
1 S PO 00 PR A Th % rated apparent power on line side
%0 S R AR AR h rated apparent power on valve side
i o) i, 3 rated current on line side
FURE H ol e, 3 rated current on valve side
0 P e, rated voltage on line side
41 5 1) 0] e rated voltage on valve side
e accuracy of a voltage stabilizing
E i A L s rated input voltage
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B8 EhaC

15 -

input voltage range

rated output voltage
output voltage range
response speed

power loss variation
safety extra-low voltage ( SELV)
basic insulation
supplementary insulation
double insulation
reinforced insulation
core sound level

sound level; sound level
sound pressure level
sound power level

sound level test

sound level measurement
background sound level
A-weighted ambient sound level
horizontal acceleration
vertical acceleration
earthquake intensity
power frequency

medium frequency

high frequency
oscillating frequency
resonance frequency
series resonance

parallel resonance
natural frequency of vibration
frequency response
harmonics measurement
stray inductance

stray capacitance
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VIZIE 24
J A HEL SR
A
7 GRS
B e fop
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h-4R48 % R 50
£t 2 v, B
o 2 v PR LE
AL AL

I

I B FE A 2L
gl 5F
AL

JE B 2
T SR
JACHE

Je E
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7 B o
TR A
B N
7 R LA
WA
J 0 A v A A L
JEER I L 2 1 L
UL ENES

LR PRI NS
CEOSULNES
i (SULNES
KT
REFrtE

AR BT[]

15 -

distributing parameters
distributing inductance
distributing capacitance
stray capacitance
superimposed charge
dielectric constant
oil-paper insulation system
insulation resistance

absorption ratio of insulation resistance (Rg,/R,s,)
polarization-ability factor (PI) (R, oma/Reos)

loss tangent tand

dielectric loss factor

insulation breakdown
carbonization

creepage distance

creeping discharge

discharge

partial discharge

measurement of partial discharge
step response

step generator; rectangular wave generator

ultrasonic location

ultrasonic locating instrument
disruptive discharge

partial discharge inception voltage
partial discharge extinction voltage
overvoltage

short time overvoltage

transient overvoltage

switching overvoltage

atmospheric overvoltage
voltage-time characteristics

time to chopping
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{5 T[]
WAL BT 5 8]
I (R 6]
HRE

FH{E
i AH
PRARE
HLA

HL B BE
SFHAL
Jt e

Tl 5 W
oL 1k BF e
it eEL R i
Rl S
LR
i EEL B
i BE
HupF

L R SRR N
HL Rl BT
A BT
PRHER AR
HLTE HLfof
AR LB
TR
L
LS
INE:

i TR A
s A I BR R

248 2% PRI IR S5 %

oy B s AR BOR IR T

--

time to crest

virtual front time

time to half value crest
r.m.s. value; RMS value;
value

mean value

peak value; crest value
nominal value

electrode

potential gradient
equipotential

shield

magnetic shield
electromagnetic shield
electrostatic shield

magnetic shunt

electrostatic plate

electrostatic ring

electrostatic screen

earthing screen
electro-magnetic induction
electro-magnetic unit
effective surface

standard atmospheric condition
apparent charge

volume resistance

admittance

conductance ; conductivity
corona discharge

flashover

surge arrestor

residual voltage of an arrestor
temperature class of insulation

root-mean-square
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I
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IR RFR A x x x
Zh x x x
AL
(2R CE ]
78R
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T &
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T4
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R AR %
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18 -

non-distractive flaw detection
infrared scanning

infrared thermometer

approximate ( approx. )
revolution per minute (rpm)
speed ; velocity

acceleration

gravitational acceleration

traction

quantity

department ( dept. )

abbreviation

hereinafter referred as x x x

see X X X3 vide X x x

units commonly used

including abbreviations

ambience apparatus

active component

reactive component

active output

reactive output

active transmition

reactive transmition

reactive compensation

static var compensation ( SVC)
thyristor controlled reactor ( TCR)
series compensation ( SC)
thyristor controlled series compensation ( TCSC)
secondry synchronization resonance ( SSR)
super low-frequency surge
flexible AC transmission system ( FACTS)
flexible

fault
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19 -
R probability
IEZSTAf normal distribution
REE sensitivity
HE 1 accuracy
HiH true value
R error
Pt 2= measured error
“#a %} absolute
FHXT relative
s tolerance
B calibration
il approximate
i &%) dummy
543 linear
JEL non-linear
X R symmetry
AEXTFR asymmetry
EEZ synchronous
EFZE (R2) asynchronous
GE H B equivalent circuit
SFEXT FRHES equivalent symmetrical arrangement
% earthquake ; seism
el shake
iz zh vibration
&% oscillating ; surge
g resonance
i) harmonic
) simulation
FHAA similitude
Wi . response
4 Bh auxiliary
(7 A differential
By integral
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20 -

#3) differentiate

Rl integrate

R maximum

e/ minimum

IEE positive number

ik negative number

Ar &k odd number

(B even number

7K horizontal

HEH vertical

e involution

il extraction of root

=P self-inductance

H mutual inductance

i, FH resistance

HLPT reactance

FHHT impedance

T inductive reactance

2Pt capacitive reactance
AR internal

SR Y external

i A input

i H output

g import

Ha export

Eeveans JiHx in parallel with. . .

LS RERRRRY: £33 in series with. . .

Ejereres AT to be parallel to. . .
Ejereeee fH to be perpendicular to. . .
e lRIE K to be proportional to. . .
Sgrvenes R to be inversely proportional to. . .
H, S5 B electric intensity; electric strength
ML mechanic intensity ; mechanic strength
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DL 58
PUHE % BE
PP BE
JoE A 3
"2
B4
HE 2R 43
i3
ikt
iy
gt

fEe 12X
/NEX

U A
Bl A
Biff

FX; A

o B s AR BOR IR T

R

flexural intensity; flexural strength
elastic intensity; elastic strength
tensile intensity; tensile strength
bend intensity ; bend strength
complex number (a + jb)
real component

imaginary component

integer

fraction

numerator

denominator

improper fraction

decimal

round off

obtuse angle

acute angle

supplementary angle
complement angle

Sth power of n

exponent, exponential
cartesian coordinate

polar coordinate

abscissa

ordinate

X-axis

Y -axis

area

volume

meter

decimeter

centimeter

millimeter

kilometer
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Y-S N

3 & 5
o B mile
Mg B knot
i yard
it inch
wH mil (1 mil =10 inch)
1f 5% H mil (1 mil =360°/6400 =3.375")
53] %% H- circular mil
f¥ pound (1b)
W/ st pound per square inch ( ppsi)
£ YN foot
o ] P L B British thermal unit ( BTU)
2% horsepower
Heoik intensity of pressure
EHIT S Pascal (Pa)
T kPa
JEE MPa (1kg/cm’ =10°Pa = 100kPa =0. 1MPa)
+ torr (1torr = lmmHg = 133Pa)
B bar ( 1bar = lkg/cm’ = 10°Pa = 100kPa =
0. 1MPa)
2 M mbar ( 1mbar = 100Pa)
i viscosity
P ET R P Pascal - second
A poise
JE I centipois
fEH joule (J)
T FLB kilowatt-hour ( kWh)
LR TR tesla (1T =10"Gs)
e gauss (Gs)
P oersted ( Oe)
FE A coulomb (C)
BZ g pico-coulomb (pC)
A ifii newton (N)
B Celsius; centigrade ( C)
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FFIR

V3 A

B

¥

SO K
SRR

e

i

41 7H

ANE (1 T K)
o ] s B
JE K — 5 — R A
VFAE

BERW
RERK

Kelvin

farad (F)

pico-farad ( pF)

liter (L)

cubic decimeter

cubic centimeter

gallon

barrel

petroleum

hectare (10*m* =15 &)
standard international unit
CGS unit

permitted value

safety margin

stability margin
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Chapter 3

B 1T 2 &l

H, T LR electrics basic

TP & # B B

PSR P A E steady state of linear circuit with lumped
R parameters

LI H B direct current circuit

1E 5% B, 3t L, B B 2 A BE 2 basic concept of sinusoidal current circuit

IEsZH g B E 54F vector diagram and symbolic calculation method of

SRS sinusoidal current circuit

R B BN RS B mutual induction and induction coupling circuit

Mg ERie 5itHE theory and calculation for network

= FHH % three-phase circuit

AE 1E 5% J8 3 e, 900 A9 e B non-sinusoidal periodic current circuit

FH, % P18 D e Ohm’s law of electric circuit
lf:IR;ZhinRﬂ}=fZ

DRI e R ) R IE K Ohm’s law in operator form
U(p) =1(p)Z(p)

PEA e Coulomb’s law

Us(e) = LE . de
HIRERSE—F®E (fg) Kirchhoff’s first law of electric circuit

Y1=0;%i=0;%1=0

Sy B AR TR IR TR « RIS FIVERR /N ZZHAE « 2B H RPURB. FW R IEME S « http://etran. 5d6d. com



F=F SITEM

HIRBRE Em (mig)

RIRERF—ERAH TP
N

HRERE _ERNATIE
=N

RH - BRER

L, il SR VL

BRH T B (KIhsFiEE
#)

1 EL 2R 5K

LU L B
2R P Lt
H, I
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L % i
Kirchhoff’s second law of electric circuit

ZU =U;Zu- =U;ZI}=U
Kirchhoff’s first law in operator form
2. 1(p) =0

Kirchhoff’s second law in operator form

Z Ulp) =0
Joule-Lenz’s law

Q0 =0.239FRt

electromagnetic induction law

_d¢
dr

Langevin’s

e =

theorem ( reactive conservation

theorem )

. * - E L] * "
Uplpg +Upglg + >+ Uplyg + %+ Uy 1

‘r{n-l}n =0

Fourier series

) =4 % idkmsin(kmt +¥,)

= A, + Z B, sinkwt + Z C,..coskwt
k=1

T
1
—|f(t)dt = — |f(wt)d(wt) ;
o = T f

By = A, cos¥; Cy =A.8nY,

r 2
B.L. = %J;f(:)sinkmtdt = -i—!f(wt)ainkwtd(wt)

T 2w
2 1
= T;!,:f( t)coskewtdt = 2 !f( wt) coskwtd (wt )
direct current circuit
linear circuit

source
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% =
Uik load
Hi direct current (d. c. )
AZ I, alternate current (a. c. )
GRS voltage
CER current
PHHT impedance
GERiEN resistance
GEE reactance
whi capacitive reactance
R inductive reactance
T admittance
L conductance
FL, 44 susceptance
AW capacitive susceptance
JRC 41 inductive susceptance
T conductor
F, 2% capacitance
H, Ja% inductance
=2)i S series connection
FFHK parallel connection
TR series-parallel connection
i branch
A BH internal resistance
i open circuit
i short circuit
A, far electric charge
FECH Y Coulomb’s field
e coulomb
i e 3 electrostatic field
i E, H R electrostatic circuit
i, electric field
3, 75 i electric field intensity
H 17 6E & energy of electric field
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L Bl %
LA
GNil
L)
ELAL:R
WAL
WL
Ll
i 5
AKX
HLAL2E
GIRAL
WL e
W, P 4 2k
HLA A
HPT A%
A% PH A

B Ui
1] %
i
W
ARt
L Bh
i)
THARR

W I SE
LA A

- 1H1 L S
W £L

WL IR S M E

#i 2 1A
1L
Ze Ve BE

counter e. m. f.
potential

electric energy
induced electric field
strange electric field
farad

Faraday

joule

puncture

armature

potential difference
potential drop

voltage drop

voltage loss

capacitor

reactor

rheostat

rectifier

commutator
rectification

voltage regulation
ratio of transformation
electromotive force (e. m. f. )
electric power

specific conductance
continuity of current
uniqueness of potential
plane circuit

mesh

external characteristic of source
insulator

matching

linear resistance
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R IE B AL

e m 3
R tE R BH non-linear resistance
1F 7% H, 37t Fe, ) BE A B basic concept of sinusoidal current circuit
Ji 4 period
G R periodic current
AL B a. ¢. circuit
A% L alternating voltage
v % H I displacement current
BRwEY ferromagnetic substance
1E 5% e, 30 L B sinusoidal current circuit
AR sinusoidal current
VAL initial phase
piih S angular frequency
1E 5% &t sinusoid
L = TP voltage triangle
i = AP current triangle
FE =M power triangle
PP = ME impedance triangle
T =M admittance triangle
B resonance
1, He 1 ik voltage resonance
GERTNTEE current resonance
R 2 resonance curves
VPR 3 resonance frequency
P22 frequency
BR AR il 2k frequency characteristic curve
W £ argument
B modulus
i R amplitude
R BE A amplitude spectra
EZ AR E 5% vector diagram and symbolic calculation method of
SR sinusoidal current circuit
KR vector diagram
IEA M positive direction
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e % A
& P e
HAME
LUk
B3N
LRVE S
(incars

A A G5k

(VB AL
15 P
8 27 S

o 1R S ) R S

2R
FEPEFE BT
fin JoT PRI 5
i R A
s CENE
LRI
R A
HRAEIh R
A&
CRIbIES
ToThor i
TCINR %
FEIThE
-

I Sk

CIES S S

e
R
2R IR
i B
e 38

68 T &

rotating vector
complex amplitude
complex effective value
complex impedance
complex admittance
complex power
symbolic method
Steinmetz’s symbolic method
topographic diagram
circle diagram

method of inversion
Ohm'’s law for branch with e. m. f.
parameter

characteristic impedance
quality factor

skin effect

effective resistance
proximity effect

loss angle

apparent power

active component
active power

reactive component
reactive volt-ampere
average power

var

power factor
conservation of power
efficiency

linear capacitance
linear inductance

flux

magnetic flux
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NRE S RAEL

T i

- F g

4= ki
R
IRk
REFR A
[R5k (4

b B AR S
s 1 3
R B RN AR A L PR
W R
H &
HIRAR
=

F1A

& i
M%) Bie S5 R
S
SRR ik
[F] % L, 37 925
ReP- R A7S
A

L MY ARE =Y
[ %

P <7 [l i
[m] 2 1, Bl
S
iy AL
=M ML
T JEH %
w T HL i
Y i D) 4%
G U5 7Y i P9 £

S R SR AR R

LG

magnetic linkage

main flux

flux linkage

magnetic pole

line of magnetic induction
magnetic coupling

energy of magnetic field
leakage conductance
leakage flux

mutual induction and induction coupling circuit

coefficient of coupling
self-induction

mutual induction; inductance
henry

weber

maxwell

theory and calculation for network
method of branch currents
method of branch voltage
loop current method

node potential method
node

independent node

loop

independent loop

loop e. m. f.

two-terminal network
y-connected network

A -connection network
T-network

m-network

four-terminal network

passive four-terminal network
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o TR Y i P 285

R
A 5340
LD
BTN
g £

2 Jir 2
LERZ)
MR
e Jir 2

SR EH
FH Mg e (YER

8 TE B

o~

active four-terminal network
imput impedance

imput admittance

mutual impedance

mutual admittance

network

principle of superposition
reciprocity theorem
compensation theorem
principle of duality

theorem of variation
theorem of active two-terminal

network

SE B ) ( Thevenin’s theorem )

I E{NEERT R7S mesh current method

SE HL # 5 voltage source

E WO IR current source

F equivalent

SR PH equivalent resistance
FRHBT equivalent impedance

HF TG equivalent admittance

R equivalent transformation

E 3 GEN equivalent circuit

Vi EH terminal

—FHH B three-phase circuit

BRI single phase system

= fHl three phase system

Z M polyphase system

-1y il balanced system

Xof R = A e % symmetrical three-phase circuit
ASFFFR = A unsymmetrical three-phase circuit
POFSi g7 method of symmetrical components
Bk y-connection

—filpak /\ -connection
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25 HL

S LR
PR

Lk

H

HF

FH R
LR
FHHLBhH
Ffz (AEAZA )
i ZE

T EIRRE
HRE
FHH

R%

R¥¥

REFIT
THT

3 I 5% JA 30 37 ) oL
3 IE 52 o, 0 L 2
Jl 31 pR 2K

P 2 2
L5

e U
W
VB X
wiEE (RESAIE)
B AL

B Tt R 2

Wiy A% R %4
LI

Wit 5 43
FAOLA
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¥ m &

line voltage

line current

neutral point

neutral wire

phase

phase sequence

phase voltage

phase current

phase electromotive force
phase; phase angle
phase difference
root-mean-square (r. m. s. ) value
effective value

average value
volt-ampere

volt

voltmeter

ammeter

non-sinusoidal periodic current circuit
non-sinusoidal current circuit
periodic function

Fourier series

harmonics

higher harmonics
harmonic analysis
harmonic analyzer
Rote’s method

form factor

amplitude factor
distortion factor
frequency spectra
amplitude spectra

phase spectra
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B=5 BTEM

HFRHOE % B equivalent sinusoid

UE I A filter

AN coil with iron core

i 2% hertz

K ARk permanent magnet

Wk L instantaneous value
(FHRPIIES instantaneous power
RERE steady state

i PR transient state

ORI SUR transient process

T transient state

i & T oscillograph

A Bk A rationalized system of units
S R B0 il practical system of units

BT E xR K

HErhBHAEL B B 5 RE [ steady state of non-linear electric and magnetic

R E R circuit with lumped parameters
AL 1 i FH FR B non-linear resistance circuit
Tk % magnetic circuit
AR R S AR I periodic current circuit with non-linear inductance
H, I8 FE B and capacitance
fil B P XK 0B Ohm’s law of magnetic circuit
U,=®dR,

HIRERSE —FER (g  Kirchhoff's first law of magnetic circuit

P =0;3P=0;)P=0

FLRERG M (i)  Kirchhoff’s first law of magnetic circuit

D He =) IW

o 3 3% S e T principle of continuity of magnetic flux
$B - dS =0
b
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NRT I ARL

BB P B o 1 Ampere’s circuital law
$H - de = ¥ 1
A 2% e B, 2% non-linear resistance circuit
R &5tk volt-ampere characteristic
e LB nonlinear circuit
JELR 1 HLRH nonlinear resistance
o FRAE 261 e, PH symmetric nonlinear resistance
GCIEAE|25 720 controllable nonlinear resistance
AR EZ bk linear method with definite condition
PR M L B thermal resistance
PAdcep FH thermister
AT thermal inertia
A HL BH static resistance
B P dynamic resistance
“HREEE diode
=E triode
PSR WE semi-conductor diode
anAE transistor
- electronic tube
BTE gas-filled tube
PE ballast lamp
HARAT incandescent lamp
L electric arc
Wi B thyrite
Kl cut-and-try method
Fa FE L coefficient of stabilization
fa gy voltage stabilizer
=30 rectification
ik s magnetic circuit
T4 electrical-sheet steel
Tk silicon steel
F ki main magnetic flux
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R
By
[
3

g
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Ttk B
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e
firgk

fil B
& 71
R A
T o
BT P o
Dol e L
fo 308 7 EE
T o . 5 5 RV T 37 5 E 2Z 1]
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T JE8 7 3 R
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AR AR 2N
RE A HRL
AL kAL
TKARERR
EHERE
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S=8 BIEMN

weber

maxwell

gauss

oersted

ampere-turn

magnetic flux

magnetic potential difference
permeance

reluctance

hysteresis

eddy current

leakage inductance

leakage reactance

armature

magnetomotive force
magnetizing force

magnetic saturation

leakage flux

ferromagnetic material
exciting current

magnetic flux density
relation between B and H
B=uH

magnetic induction intensity (B)
magnetic field intensity ( H)

magnetic permeability (u =g, u,)

vacuum magnetic permeability (u, =4 x 10 "H/

m)

relative magnetic permeability (u,)

magnetizing current
alternating magnetization
permanent magnet
demagnetization coefficient



N R B AR

e m "
o] 52 1 2% returning curve
HROE %A equivalent sinusoid
AN RPN eddy current loss
T s 41 2K hysteresis loss
NS EIEN iron loss
ek Ak b 2% magnetizing curve
UG Ak Hh 2 initial magnetizing curve
6l o JE I 5o residual magnetic induction
36 0L e 17 54 coercive force
ik i [ £ hysteresis loop
Ja F e iy [ 2%, local hysteresis loop
FAS A ol 2% fundamental magnetizing curve
AW 2 dynamic magnetizing curve
A5k A 114K dynamic hysteresis loop
R R complex magnetic permeability
B IE R correction factor
SR R S5 A/ B periodic current circuit with non-linear inductance
FE, Y7L FL B and capacitance
AR 2 M Ha, Rk nonlinear inductance
R A nonlinear capacitance
G T R B static magnetic permeability
sk 75 dynamic magnetic permeability
i A L JA static inductance
B 75 HL IR dynamic inductance
R equivalent inductance
8] PRy 4 2 copper loss
Po ik choke coil
PREEVE P ferroresonance
Fewh ( BdrEte) control magnetization
REIES ) PN magnetic amplifier
AJ 39 H R reversible inductance
ORT S ET reversible magnetic permeability
R H AT R nonlinear dielectric

B AR TR IR TR « RSB FI VR /N ZZHAE « 2B H R HW SR IEME S « http://etran. 5d6d. com



$= BIEM

o2l
oo 14 B A1 S ferroelectric

=T HEPHIEILRE

HEh 2B g AT E SR transient process of circuit with lumped parameters
L BRI L #E M H. transient process and it’s sutra calculation method

28 8- RS of linear circuit

R YER B P T A4 integral transformation and super position method
A ik 5 BNk for solution of transient process of linear circuit
LR e B Y P R transient process of non-linear circuit

{81 R AR 5 Fourier transformation

F(jw) = lim jf(z) e s = ff(r,) e T dy

B M A ({§ B i F1 Inverse Fourier transformation ( Fourier integral )

o) f(t) = lir::[ imjk Ejk“"*] = Z_IHw}F(jm)

e dw
b fr A (HrEhrHrF  Laplace transformation ( Laplace integral )

) : !
F(p) = [f(t) e™d

priefrir e (AP 4E Inverse Laplace transformation ( Bromwich
AT integral )

f6) = 5= [ F(p) ™dp

Z TR EA Y (£ /KR¥L>AF Heaviside transformation ( Carson transformation )
#)

F(p) = pff(f} e Mdt
FEBTEE R B (Bhnik) Duamier integral ( super position method)

i(t) = u(0)g(t) +ju'(f)g(z — 7)dr
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N R FRESEAI,L

L L e v 10 o B R R

SR
faERAE
Uk SVE
ek

et it
AR
1 it

T

9 1l 7 Bt
FeE i
H &
aEso i
AT
T L
B 161 e %
e 51 L
e 55 L BHL
H B4k

i ¥ 1 P AR

Y3 v B
0 e 77
A Wi

fite 2 v e ed A AR Y BR
AR WS BNk

Bt i

e BE AR
A H
Ji3 BRI
FeR%L
HTE
JEIT e
B RUE HE

oy B s AR BOR IR T -

® m 5

transient process and it’s sutra calculation method

of linear circuit
steady state

transient process
switching

law of switching
initial conditions
general solution
particular solution
forced component
steady state component
force-free component
transient component
attenuation factor
attenuation constant
time constant

critical state

critical resistance
free oscillation
oscillatory transient process
oscillating circuit
damped oscillation
undamped oscillation

integral transformation and super position method

for solution of transient process of linear circuit

frequency spectra
amplitude-frequency spectra
phase spectra

original function

transform function
operational calculus
expansion theorem

residue theorem
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operational impedance

internal e. m. f.

operational admittance

unit step function

unit impulse function

transient conductance

transient conductance under unit voltage impulse
transient process of non-linear circuit
graphical integral method

linear method with definite condition
piecewise linear method

method of finite increment

stability criterion

relaxation oscillation
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circuit with distributed parameters
steady state of circuit with distributed parameters
transient process of circuit with distributed

parameters

telegraph equations (uniform line equations )

; ai du
+ — R —
g L“ar 0x
ou di

+ = -
Bott +e at 0x

steady state of circuit with distributed parameters
uniform line

equations of uniform line

propagation constant

surge impedance

characteristic impedance

complex surge impedance
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travelling wave
phase velocity
phase constant
direct wave
returning wave
wave length

wave front

loop

node

incident wave
reflected wave
reflection coefficient
standing wave
standing wave ratio
reflectionless line
matching

natural power

neper ( 1neper =8. 68decibel; INP =8. 68dB)

decibel

infinite long line
distortionless line
distortion
amplitude distortion
distortion

phase distortion
lossless line

ladder network
artificial line
transient process of circuit
parameters

Peterson-Pfiefner’s law

with

distributed
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175 5 transmitted wave
FEIR £k time delay line
B operational propagation constant
WF I BH T operational surge impedance
BHY HEHBRE
FEL T 17 i 7 principle of electromagnetic field
i iR electrostatic field
S IR A E E B constant electrostatic field in conductive medium
(N R constant magnetic field
Ff 7% FL i 3 time varying electromagnetic field
FEC it Coulomb’s law
UﬁE{e] = LE i dﬂ'—
LI e Ampere’s circuital law
§H - de = 31
F A % SE M S R principle of continuity of magnetic flux
395 B-dS =0
T 5 e g SR SE 1 Faraday’s electromagnetic induction law
_ _do
¢TI
B EM (Fdilg) Gauss’ theorem ( electrostatic field)
5]31-: - dS = 29
s £
HIA A (fdlg) Poission’s equation ( electrostatic field)
Vip=-£
. £
hrgfrity A (R ig) Laplace’s equation ( electrostatic field)
Vip=0
AR K Laplace’s operator
V? =div grad
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Biot-Savart’s law ( constant magnetic field )
dB _ pldesina
© 4qr
_ul(de x )
i dqr
Maxwell’s equations ( time varying electromagnetic
field )
rth=5=yE+pv+1—? """ (1)
d@ oB y
Lol __l % i) - Barp R
aB
) rotE = - F<iai o (2) - {43
B = pH  ceeveerreneennniiin, (3)
D = gE ieesvrecvecnsscirinsrnarses (4)
divD = p seeeeeeernnnnnnnniiiiii, (5)
Bl & UF siaviikevinnvistin sihasiing (6)
Poynting vector
II =ExH
Bessel’s equation
d°’s 1 ds _
PR Sl - + 5 =0
dy 1 dy -~
12 e 1:b[+(1 _f)y-ﬂ

Bessel’s function

Ju(x) =

K. (x) = REE i) %;ﬂ

n+ik

,Z}}(‘” 2% ki (n+ k)|

; (i &m-1) 1™

2-n+2mmt

l)k n+2k

1 ¢ 1
2 Z 2n+2kk'(n+k)'(l + 2 g
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k 2 n+k

D’ Alembert’s equation
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VA - p‘.-E i (3{5. +6g)
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Gauss’ transformation

§F - ds = [divFdv

Stoke’s transformation

iF-dﬁ = Lth*dS

Gelin’s theorem

[(#7%p+ Vo VYAV = iw%‘ﬁds

Legendre’s equation
Legendre’s polynomials
gradient ( grad)

BEG u=u(x,y,z2)
gradu =g—2i +g—;i +g—zk
divergence (div)
KEYa=ai+aj+ak

11 A oo da
diva =— + —L + —=
= OXi11 0¥ BT

rotor; curl (rot; curl)
K& a=ai+aj+ak

.-.-1 _] k—
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- O, ﬂ!y o, -
electrostatic field
electric field

electric field force
Coulomb’s field
electrostatic field
electric field intensity
coefficient of electrostatic induction
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charge

point charge

dielectric coefficient

vacuum dielectric coefficient (&, )

relative dielectric coefficient
rationalized system of units
principle of super position
space charge

volume charge

volume density of charges
surface charge

surface density of charges
linear charge

line density of charges
Gauss’ theorem

electric induction intensity vector
electric displacement vector
extended Gauss’ theorem
source field

irrotational field

potential field

electric potential

potential difference

potential gradient

potential coefficient

method of average potentials
electromotive force (e. m. f. )
dielectric coefficient

electric dipole

vector lines

lines of force of electric field
tube of lines of force

equipotential surface
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equipotential line

uniform electric field

plane-parallel field

meridian plane field

boundary conditions

electric field of a two-wire transmission line
singularity theorem

method of image

graphical method

grid method of calculation

capacitance

capacitance of a two-wire transmission line
partial capacitance

one-phase equivalent capacitance

charged body

energy of electric field

energy density of electric field

method of virtual

circular polarization

constant electrostatic field in conductive medium

electric field of steady-state current
current density vector

conductivity coefficient

continuity of steady-state current
elementary tube of current

lines of current

strange electric field

electrolytic cell

method of resistance grid
grounding resistance

magnetic field of steady-state current
magnetic flux linkage

energy of magnetic field
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density of energy of magnetic field
lorentz force

vector field

lines of magnetic induction

tube of magnetic induction
principle of continuity of magnetic flux
solenoidal field

rotational field

scalar magnetic potential
self-inductance

mutual inductance

internal inductance

internal flux linkage
electromagnetic force

equipotential line of magnetic field

inductance of a two-wire transmission line

time varying electromagnetic field
conduction current

convection current

displacement current
electromagnetic induction law
electromagnetic energy flux
electromagnetic vector potential
quasi-stationary field

sinusoidal wave

plane electromagnetic wave
spherical wave

edge effect

incident wave

reflected wave

scalar field

one-phase equivalent inductance
electromagnetic wave radiation
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vector magnetic potential
grid point

bound charge

isotropic dielectric
propagation constant
Ampere’s formula
complete reflection
generalized circuital law
travelling wave
gravitation field of the earth
international system of units
refracted wave

uniform medium
Maxwell’s equations
Maxwell’s formulas
Maxwell’s rule

field theory

proximity effect

linear polarization

wave front

wave impedance

wave length

wave velocity

wave guide

cut-off wave length
wave equation

retarded electromagnetic potential
hertz dipole

phase velocity
transposition

attenuation constant
phase constant

depth of penetration
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T
R electromagnetic shielding
R, skin effect
8 55 e, BH radiation resistance
o integral quantity
o i differential quantity
7 W 5] i macroscopic problem
FROUR 1) R microscopic problem
R AE action at a distance
fift By PRI &N analytic function
H 5 R reciprocity theorem
rBOT R calculation by sections
B AR Bk method of separation of variables
A FRoCE finite element method ( FEM )
JINEE & several important constants
o =41 x10 " "H/m
o, =8.854 x10-2=10"p/m
36m

1
v Ho€o

v o/ €9 =120mr=376. 7()

C= =2.998 x10° ~3 x 10°m/s
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national standard
IEC (International Electrical Committee )
IEC standard

power transformer

general

general

scope

service condition

normal service condition
altitude above sea-level
ambient temperature
temperature of cooling medium
wave shape of supply voltage
symmetry of three-phase supply voltage
assembly ambient

unusual service condition
reference standard
terminologies

auto-transformer

booster transformer
oil-immersed transformer
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dry-type transformer
oil preservation system
terminals and neutral point
terminal

line terminal

neutral terminal
corresponding terminal
winding

tapped winding

phase winding
high-voltage winding
low-voltage winding
intermediate voltage winding
auxiliary winding
stabilizing winding
common winding
series winding
energizing winding
rating

rated parameter

rated voltage of winding
rated voltage ratio
rated frequency

rated power

rated current

tappings

principal tapping
tapping factor

plus tapping

minus tapping

tapping step

tapping range

tapping voltage ratio
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tapping duty

tapping parameter

tapping voltage

tapping power

tapping current

full-power tapping

reduced-power tapping

on-load tap-changer ( OLTC)
tapping voltage regulation

constant flux voltage variation (CFVV)
variable flux voltage variation ( VFVV)
combined voltage variation (CbVV)
phase displacement

no-load loss

no-load current

load loss

total losses

short-circuit impedance

voltage drop

voltage rise

voltage regulation

zero-sequence impedance of three-phase winding

impedance voltage
resistance voltage
reactance voltage
temperature rise
highest voltage for equiment
rated insulation level
uniform insulation
non-uniform insulation
connection

star connection

delta connection

e http://etran. 5d6d. com



NREREEARLL

0 = ek,
DI S

T B 2% P

= HGA NS
K& br s
RESINELES
BiltridLe
A
kiR

wE 7 B e sk
o T HUE H R HiE 1T
e

FERTA TR 00 T AR DL 45 Hi B0

H

AR AR
AR5
P afls
PRIEILS
il
s
il & H
%L
RHTT K
SN &
Gk STHIEN o

TERCLLAE O T 45 B9 b FE 50

H

Y 2 A IR BE S5 2K
PRy

ik

a5 i TR

A KA 1 B VR4 L
WA S G I s A

open-deltar connection

zigzag connection

open winding

phase displacement of three-phase winding
connection symbol

kind of test

routine test

type test

special test

preferred values of rated power
operation at higher than rated power
rating plates

information to be given in all cases

kind of transformer

type of transformer

symbol of the transformer
number of the specification
manufacturer’s name
manufacturer’s serial number
year and month of manufacturing
number of phases

type of cooling

total mass

mass of insulating oil

additional information to be given in certain cases

temperature class of insulation

connection diagram

transportation mass

active part mass

details regarding tappings

indication of winding which is fitted with tappings
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EEHE R RS ARYE  information for bushing type current transformers
HAhER other requirements

Wk S g R R T R E dimensions of neutral connection
& H L AR He 48 ) R 07 1T load rejection on generator transformers
TS HE T Bsf A FFZERT []  duration sustained for short time overvoltage at

oy B s AR BOR IR T -

power frequency

o H AR multiples of its rated voltage

FeF 2= tolerances

— M E K general requirements

2% 7H | PH ] & measurement of winding resistance

HR, R EG ] & measurement of voltage ratio

AL bR SR E check of connection symbol

¥ ek BH Py H measurement of short-circuit impedance

T A3 A T measurement of load loss

25 AR RE ) B measurement of no-load loss

75 A% H, I 0 measurement of no-load current

2 e, BEL ) o measurement of insulation resistance

AL b A measurement of absorption ratio

e F5 Eom) & measurement of polarization-ability factor

A o 6 R K50 & measurement of loss tangent

76 2% Bl 1 71 0 insulation routine test

AT RAE test on on-load tap-changer

PR operation test

i Bh 28 P& 4 214 56 auxiliary circuit insulation test

7 2% T I insulation oil test

R temperature rise test

#a 2% W A 0 insulation type test

# 2% FETR A LG insulation special test

25 2H X} Hb e, 25 ) E measurement of capacitance between winding and
ground

LS 4H [a] ) e, 25 T measurement of capacitance between windings

B A EAA R FE measurement of transmission character on transient

e voltage
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NETFEFEATTC

.
=M 2 F P measurement of zero-sequence impedance on
i E three-phase transformer
¥ B A 5 short-circuit test
7 W 5E measurement of sound level
%3 5 H, 0 VOB T measurement of the harmonics on the no-load
current
XU R HLF W Ysc oh #. il it measurement of the power taken by fan and pump

motor

WM BT T2 i E R information required with enquiry and order
R

% 5 (B — s B rating and general data
HEKiE1T parallel operation

W AR technical documents for delivery
Bff hin-i56 BH additional explanation

=, &F

B R & identification according to cooling method
FEHAS letter symbols

RS TP 2 kind of cooling medium

3N ES kind of circulation

= HHES arrangement of symbols

I T PR B temperature-rise limits

FHEMERAEGTHEFMR{E normal temperature-rise limits

KRR IR T A1 T BOIRTHPR{E  reduced temperature-rise for transformer designed
for high cooling medium or special air cooling
condition

BRI FPR{E  reduced temperature-rise for transformer designed
for high altitude

¥ H 23 S IR BE i i) B measurement of the temperature of cooling air
HRZE B natural air cooling

R A forced air cooling

VH 7K IR B i) - measurement of the temperature of cooling water
2% P IS BE ) E determination of the winding temperature

T0 2 v 3 A ) measurement of the top oil temperature
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R

duration of the test of temperature rise

test method for dry-type transformer

test method for oil-immersed type transformer

top oil temperature rise

winding temperature rise

loading method

direct loading method

back-to-back method

short-circuit method

loading of multi-winding transformer

temperature correction for cooling of transformer
after switching off the supply

method of extrapolation using linear scales
method of extrapolation using log-linear scales
method for determining the final temperature rise
of oil

method for determining the winding resistance at
the instant of switching off the supply

insulation level and dielectric test

external clearances in air

highest voltage for equipment and insulation level
rules for some special classes of transformers
basic rules for insulation requirements and
dielectric tests

insulation requirements and dielectric tests for
windings with uniform insulation

insulation requirements and dielectric tests for
windings with non-uniform insulation

insulation requirements and tests for the neutral
terminal of a winding with non-uniform insulation
rated withstand voltage of winding
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2% i 1O B 7 S T M0 52 H,  rated  short-duration power-frequency withstand
H voltage for line-terminal

2% i 1) 00 P4 oh il it 32 H5 rated switching impulse withstand voltage for line-
H terminal
£ i (1) 85 7 35 ¥ vp il i 52 # rated lightning impulse withstand voltage for line-
& terminal
bk 5 RO E SR T4 rated  short-duration  power-frequency withstand

i} 5% H, e voltage for neutral terminal

bk S s R e SR Py rated  full-wave  lightning  impulse  withstand
2 U 1R} 5% HL voltage for neutral terminal

M5z B el T b 46 2 {55k the withstand voltages to be verified by the
£ 0 following dielectric tests

i i JRR N i 1 56 induced overvoltage withstand test for short-

duration ( ACSD)
7 Ry i e, I B ) 48 AFJE N, induced  overvoltage withstand test for short-

i s 106 duration with partial discharge measurement

A X b B 7 i s 3 56 phase-ground induced overvoltage withstand test
A X AR i 3K, 56 phase-phase induced overvoltage withstand test
2% Vit B0 FR A phid ka8 switching impulse test for line terminal

2% Vi 1 B b 2 TR e full wave lightning impulse test for line terminal
2% vig A9 B |, b iR D L e chopped wave lightning impulse test for line

terminal
Hr o s T A A FE iR separate source voltage withstand test for neutral
terminal
kv RO B ppidi 2 full wave lightning impulse test for neutral
(R R terminal
‘i Jay w FBCHE, 1 B 9 SN, induced  overvoltage withstand test for long-

[N duration with partial discharge measurement
(ACLD)

WP s B neutral point earthed directly

HYERA B iR neutral point earthed not-directly

rh i g 2/ NBH B neutral point earthed via a small reactor
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AT AP S 4 (978 FE 28 91, test on a transformer having a tapped winding
5
FRAF i 25 i) 46 2 B 5K #1i  insulation requirements and test conditions for dry-

g Qe type transformer

HE N4 %A% repeated dielectric test

i Bh B4 1) o 2% insulation of auxiliary wiring
S R K background noise level
MAEHR & g apparent charge g

T i test sequence

Tk BT ) 3 4% test connection

TE 28 B Vi 18 36 ) 1) 3 % connection during test on line terminal
Ha g e A P i e impulse test on neutral terminal

{33 vp s U 1 transferred surge method
R aTae e test record
a8 556 ) B o test criteria

RIEA B I 2 W criteria procedure after an unsuccessfull test

TE I R AR i 5 f b iFiK38  test with lightning impulse chopped on the tail

R T (8] B chopping gap

TR chopping characteristics

1R iR 56 it iE 4T PD il & application guide for PD measurement during IOW
) {3 test

I R IR ME R % % HE connection of measuring and calibration circuit

B HERR Y calibration procedure

2R3 frequency range

FH £ v+ 00 L by means of multi-terminal measurement
BT e i by means of profile comparison

T 5 Je A8 S P TR O 7 location of partial discharge source
M FELe4H [ i 2840 {438 overvoltage transferred from high-voltage winding

it to low-voltage winding

ity L R A 533 transfer of surge voltage

WL 2% 18 capacitive transfer

SV 5 1% inductive transfer

&35 i) T4 e power-frequency transferred overvoltage
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tappings and connections

requirements valid for all categories of voltage
variation

principal tapping

specification of the tapping range

short-circuit impedance specification

short-circuit impedance on the principal tapping
short-circuit impedance on other tappings

load loss requirements
requirements related to temperature rise on
guarantees and tests

constant flux voltage variation (CFVV)
additional requirements for constant flux voltage
variation

specifications shall indicate ( see example 1 of
Appendix A)

tapping power and tapping currents ( see Figures
lc and 1b)

variable flux voltage variation ( VFVV)
additional requirements for variable flux voltage
variation

requirements related to no-load loss and no-load
current

combined voltage variation (CbVV)

additional requirements for combined voltage
variation

connections of phase windings

phase displacement between windings

examples of specifications for transformer with
tappings

transformer connections in general use
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HR=MA =GP MAE example of three single phase transformers
R N connected to form a three-phase bank
., AZERGEN
KA BRI HE ) ability to withstand short circuit

Xt F AR A2 46 B RE ) A B oK requirements with regard to ability to withstand
short circuit

of B R AR A overcurrent conditions
EABAIM T S840 728 4% transformer with two separate windings
Xof e 1% L O symmetrical short-circuit current

PLAE T (F404%) TR typical values for the short-circuit impedance of

BHFCH FE Fn 728 HE 85 46 % transformers expressed as the impedance voltage at

PHpC Y S AY{E rated current on principal tapping

BT BT FIRIE TS The short-circuit apparent power of the system at

XEFREE g i, W {8 & the transformer location should be specified by the

IR ZG Nk E M %/ purchaser in his enquiry in order to obtain the
value for the symmetrical short-circuit current to
be used for the design and the tests

X L4 AF R A% transformer with more than two windings

A e SR AR He A% transformer with stabilizing winding

WA =L HAS E4F  auto-transformer with tertiary winding

B H A 2 M B AF  transformer  directly associated with  other

4% apparatus

FEE AL A% special transformer

IR A tap-changing equipment

T 5% 6 B RE ) i I UE demonstration of ability to withstand short circuit
RS2 B I ) T A BE thermal ability to withstand short circuit

Xo T e B A F 4R 8 B[] duration of symmetrical short-circuit current
SRR A fLF{E maximum permissible of highest average

temperature
REE 0, itHE calculation of temperature 6,
HRAZ B A Bh S E B dynamic ability to withstand short circuit

i BRI R AR FE A B 2 condition of transformer before short-circuit test

B AR TR IR TR « AR FIVUERR /N ZZHAE « 2B H R FW R IEME S « http://etran. 5d6d. com
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X H A E , K58 5 7E ]
FABITHI AR A4S kAT
R EM5E GB 1094. 1 HL%E Y
AT R 2 J5 P AT e A
53

BRI TR LRI, £ T8y
i BE N AE 0 ~40°C

382670 3 1 s 0
ft i,

T BRI H O 55—
ffide F i

mEHAbAE, REK V2R
#13) 1.8/2 =2.55
XU L8 20 75 He 2 4 1% 1) 1058 v
Uit BB FR 52 i ]
KL L8 20 78 4% 4 1 06 s

AT ORI LR B b 1RG4
S L O )RR ML, 5 (W)
IO P [R) 28 JF ok 94T

TEBA 5 19 B BT 117§
DL, XF B AH AR F A O
fr=ils, HP—KHN
100% f5z KA XF F o 3,
fth — B AT 75% e K
AEXT R AL I

MNF=MEEAS, BN

BB R =K, Hp—K
IR 100 % f5e KA E X FR L it

oy B s AR BOR IR T -

80 -

Unless otherwise agreed, the tests are carried out
on a new transformer ready for service

Prior the short-circuit tests, the transformer shall
be subjected to the routine tests which are
specified in Part 1, GB 1094, 1

At the beginning of the short-circuit tests, the
average temperature of the windings shall be
between 0C and 40°C

peak value i, of short-circuit current for two-

winding transformer

of the

The amplitude i first

peak of the

asymmetrical test current is calculated as follows

p

Unless otherwise specified, the factor K 2 is

limited to 1. 8 /2 =2. 55

value and duration of short-circuit test current for
two-winding transformer

short-circuit testing procedure for transformer with
two windings

To obtain the initial peak value of the current in
the phase winding under test, the moment of
switching on shall be adjusted by means of a
synchronous switch

In the absence of any particular specification, the
number of tests on single-phase transformers shall
be three, the testing current for one of these tests
is 100% of the maximum asymmetrical current;
and for the other two tests, the testing current
shall not be less than 75% of the maximum
asymmetrical current

For three-phase transformers, the number of tests
shall be three for each phase, the testing current
for one of them should be 100% of the maximum
asymmetrical current

AR 28 FARPERR £ /N HIE « SE & H AR 15 I ERRE 3D « http://etran. 5d6d. com
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P T RN EES,
SR/ @R SRS Al )
0.5s, HAFmEN £10%
o At 28 77 B Y 728 R 4%
HiLe . B Uils
SE [a] LA B ik 56 i 76 4 8 A0
20 e i )5 AR
PR E

T =AMAE RS, MRAR
FHER YRR, N9 ¥R &Ik
%, S—g 0 #1733 K
MR = A IRET, N3
WA, FHRE =8k
OHERA N EALE T

AL R 0 0 et R 0 45 SR )
I Wy

B G, X 5 )
HUA 78 B P 1 SR R A K
AR OSSR A
B PH B

E 61 =

For category I transformers, the duration of each
test shall be 0. 5s with a tolerance of +10%

For other categories of transformers, and
agreement between the manufacturer and the
purchaser is always needed with regard to the
number of test, their duration and the positions of
the tap-changer

For three-phase transformers tested with a singal-
phase power supply, the total number of tests shall
be nine, i. e. three tests on each limb

If a three-phase power supply is used, the number
of short-circuit tests shall be three, these tests shall
be carried out on three limbs with the tapping
positions different to each other

detection of faults and interpretation of short-
circuit tests results

After each test, the oscillograms made during the
test are inspected, and also the gas relay. It is
necessary to measure the short-circuit impedance

after each test

B & K & &

= AR 5 ) 2 R AR AR
SRR

HERES R
WEAER ., BIEAS . BKE
Hbr s RYERES BN AT &R
1 ~ 38 KIALE

& He - B

PIARER
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specification and technical requirements for three-
phase oil-immersed power transformers
performance parameters

Rated power, voltage combination, symbols for
connection group and performance data shall meet
the requirements specified in Tables 1 -8

tapping range for high-voltage windings

technical requirements
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AFFHEN £F4 GB 1094.1 —.5 This standard shall meet the stipulations of GB
(AR ESE) BOALE 1094. 1 —. 5, Power Transformers

A b HE 1 2 15 R iE V. £F 7 The terminology in this standard shall meet the
GB/T 2900.15 {(H T.RiE) stipulations of GB/T 2900. 15, Electrotechnical
R E Terminology

e Y T safety and protective devices

o il ALY FlS il K8 R GE forced oil air-cooling or forced oil water-cooling
system and control cabinet

iR EEE protective devices for oil

TR I e measuring devices for oil temperature

L6 H TR B Akt measuring devices for windings temperature

AR e 25 AR S B9 F5 R 2 technical requirements for transformer tank and its
oK accessories

i 5 tests

B&%F4 GB 1094.1 —.5 i Besides tests specified by GB 1094.1 - .5, it

ERRK T HAN, BN 54 should meet the requirements of following

T A HLE measurements

H Ui B Pl A i 3. #HE] Unbalancedness of DC resistance: The unbalanced-

(AP EgHEE) A 2%, ness of DC resistance should not exceed 2%

k6 (LSS Het) & between phases ( with neutral brought out), and

1% , REVL=AHZCW i K { 1% between line terminals ( with neutral not

Wt/ IMBEYESr 7, =AHSEI  brought out ). The unbalancedness should be

EHEE BT E calculated with the difference of maximum and
minimum values measured as the numerator, the
average value measured among three phases as the
denominator

AR Fe gx v 48 A2 g A B 7&K % Transformer tank and conservator shall withstand

50kPa f¥) % B 55, H A4 the leakage test with a pressure of 50 kPa for 72

f[E] A 72h, A5 F 2k F  hours without any leak and damage

it

LA 25 W Wt kb ( R/ Generally, the absorption ratio of insulation

Rys) Scif{l, Wik 4 )i Resistance (Ry/R,s) should be measured under

1E 10 ~40C iR E T 317 the temperature of 10 ~40T

B AR TR IR TR « AR FIVUERR /N ZZHAE « 2B H AU FW R IEM S « http://etran. 5d6d. com
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PR Fe 24 B 45 2k A1 IEY)
i (tand% ), A8 K L
1€ 10 ~ 40C i B F #E 17,
tand % Y 25 /R B 10

o1 S5 ) A R4 2% A 1E Y)ME
TR 25 A S 2 v BT 30 1 K
R, H¥eH # BT Lt
WA E. BIEF 20T
(A AR 2k M EVIHE AT R
AR,

PR Ao 25 e B 14 S W0 (R, )
X8 # L AE 10 ~40°C FAHXT
IBEE/NTF 85% Bt kAT, 4
R R R B, TR 11
o 2% v P . R BT Z

S5 ] 4 % e OEL ) U BE 2
A S fr 5 B B I, R
R RS A
Eo HAIE T 20T (4 %%
PR AT R A A TR

#a Xt H

bR, M. ¥, E A
fRiff

150 ~ 400MVA ff) 75 JE 2§,
32 i e R SR AY

- B3 -

Generally, the dielectric loss tangent of
transformer ( tand% ) should be measured under
the temperature of 10 ~ 40°C. The conversion
factor of tand for different temperatures is listed in
Table 10

If the dielectric loss tangent is measured with
temperature difference other than those specified in
the table, the conversion factor may be determined
by linear interpolation. The following formulae
may be used to corrected the measured value to
the value at 20T

The insulation resistance of transformer should be
measured under 10 ~ 40T with the relative
humidity less than 85% . The measurement under
different temperatures may be corrected by the
conversion factor listed in Table 11

If the insulation resistance is measured with the
temperature difference other than those specified in
the table, the conversion factor may be determined
by linear interpolation. The measured value may
be corrected to the value at 20T with the
following formulae

absolute value

symbolling, hoisting, installation and storage

For transformers of 150 ~ 400MVA, an
accelerograph should be fitted on the transformer

during transportation

Oy B AR TR IR TR « AR FI VR /N ZZHAE « BB H AU EW SR IEME S « http://etran. 5d6d. com
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insulation co-ordination for high-voltage transmission
and transformation equipment

This standard does not suitable for

The definition of the terminologies used in this
standard are GB/T 2900. 19,
Electrotechnical Terminology, High-voltage Test

given in

Technique and Insulation Co-ordination

rated service conditions

The compilation of this standard has consulted the
contents and composition of IEC Publication 91 -1

basic principales of insulation co-ordination

voltage stresses affecting insulation of the
equipment

power-frequency voltage, under normal operating
conditions, i. e. not exceeding the highest voltage

for equipment U

temporary overvoltages ( including a power-
frequency voltage rise)

switching overvoltages

lightning overvoltages

dielectric test

types of dielectric test

short duration (1min) power-frequency tests
long duration power-frequency tests
switching impulse tests

lightning impulse tests

selection of dielectric tests
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co-ordination for voltages under normal operating
conditions and for temporary overvoltages
co-ordination for switching and lightning
overvoltages

co-ordination for lightning overvoltages

maximum residual voltage under nominal discharge
current

upper limit of impulse sparkover voltage under
standard impulse voltage of 1. 2/50 s

value of front

sparkover voltage divided by 1. 15

maximum of wave impulse
co-ordination for switching overvoltages

The statistical or conventional method may be used
for insulation co-ordination for switching and
lightning overvoltages

choice of the procedure for insulation co-
ordination

statistical procedure

conventional procedure

basic insulation level for equipment of 330 ~
500 kV

rated switching impulse withstand voltage

for equipment protected against switching over-
voltage by surge arresters

the expectd values of temporary overvoltages

the characteristics of presently available surge
arrester

the margins generally considered advisable between
the protective level of surge arrester and the
switching impulse withstand voltager of the
equipment

for equipment not protected against switching

overvoltage by surge arresters

AR 2 IR FERR /N2 HIAE « B F AR . V5K IR E TS » http://etran. 5d6d. com
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the acceptable risk of disruptive discharge
considering the probable range of overvoltages
occuring at the equipment location

the degree of overvoltage control generally deemed
economical and obtainable by careful selection of

the switching device and in the system design

rated lightning impulse withstand voltage

For equipment protected by surge arresters, the
lower value of lightning impulse withstand voltage
may be applicable. They were chosen by taking
into account the ratio of lightning impulse
protective level to switching impulse protective
level likely to be achieved with surge arresters,
and by adding appropriate margins which may be
particularly necessary in view of the greater effect
of separation between the surge arrester and the
protected apparatus on the protection level
achievable for lightning impulse as compared with
that for switching impulses

For equipment not protected by surge arresters or
not effectively protected, the higher value of
lightning impulse withstand voltages shall be used.
These values are based on the ratio that is
normally obtained between the lightning and
switching impulse withstand voltage of the external
insulation of equipment (e. g. circuit breakers,
disconnectors, instrument transformers etc. )

In a few extreme cases, provision has to be made
a higher value of lightning impulse withstand
voltage which should be chosen from the series of

standard values given in Sub-clause 3. 2. 2
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For transformers, the chopped wave lightning
impulse test should be conducted, generally, the
amplitude of chopped wave lightning impulse
withstand voltage is higher than that of full wave
by nearly 10% , the amount of overswing to
opposite polarity of the recorded impulse will be
less than 0. 3

The insulation level of each type of transmission
and transformation equipment may be taken the
same as that of transformers or a slight higher in
accordance with the status of particular equipment

The insulation levels for neutral of transformers
with non-uniformly insulated winding are listed in
table V

general testing procedure

the insulation tests for the equipment are divided
into type test and routine test

switching and lightning impulse withstand tests
50% disruptive discharge test

fifteen-impulse withstand test

conventional impulse withstand test

short duration power-frequency voltage withstand
tests

high voltage test techniques

general test condition and requirements
arrangement of the test object and test condition
the test object

distance required between the test object and
surrounding earthed structures

simulation of test object
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-
Tl 5 dry tests

KEFH atmospheric conditions

KB IEHE atmospheric correction factors
EREERIERE K, the air density correction factors K

o RE R IE P EE K the humidity correction factors K,

bRt KRS 2t standard reference atmosphere

KA IE E B v A application of atmospheric correction factors
4w i T 5K type of test voltage

AL AR electrode form

et polarity

TR exponent

BRGEBR sphere to sphere

ED0RES rod to rod

P B rod to plate

YA supporting insulator

=B % T suspension insulator

P JEE T measurement of humidity

LTARY wet test

W 2 B E B T2 2 Precipitation conditions are specified in table [I
ik AR &4 precipitation conditions on test object

T A ) 5 i) S 25 Rl 2R average precipitation rate for all measurements
7 i vertical component

IKo horizontal component

P i g ) 1 3 the test procedure for wet tests

2. R

i 50 test procedures

LI L R i direct voltage tests

LI a5 i A R X definitions for direct voltage tests

fkzh ripple

6 e ' value of the test voltage

K L TR test voltage

Xof 1 Bk H, H f) SR requirements for the test voltage

Sy B AR TR IR TR « AR FI VR /N ZZHAE « BB H AU FW SR IEME S « http://etran. 5d6d. com
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RTEA KRS B A The test voltage, as applied to the test object,
SEAb, 35 E e N Z ik should be a direct voltage with not more than 3%

FEBA K TF 3% B EH i ripple factor, unless otherwise specified by the
s relevant standards

iR R, R 7= A generation of the test voltage

RIS L — R B i 2 B =  The test voltage is generally obtained by means of
A, tn] iR &4 887 4 rectifiers, but sometimes by electrostatic generators

1 v Fs Y U B measurement of the test voltage

) FE 2R B 0 measurement with a sphere-gap

W Az R TRULUN: measurement of the test current

FH, 2% HL I capacitance current

A1 T3 ) Wz AT R, dielectric absorption current

ERE= 2|1k LRI A continuous leakage current

A steady current

Je B TECF, FEL U partial discharge current

11 5 e 52 P, Hs 1 B rated withstand voltage tests

i O T e, e, s G assured disruptive discharge voltage tests
A2 i alternating voltage tests

A2 it e, e i e i A 6 E definitions for alternating voltage tests
31z peak value

HER (ARUE) r. m.s. value

M EM TR EREIELE The r. m. s. value of an alternating voltage is the
— NS E{EE /5 square root of the mean value of the square of the

8 SF- 28 1Y) 5 R voltage values during a complete cycle

IR o el 248 HE{E & L The value of the test voltage is defined by its peak
2 value divided by 2

XA 6 FE s 1Y) R requirements for the test voltage

R o e — N 2 4 2 & The test voltage should be an alternating voltage
45 ~ 55Hz 1) A2 i 8 He . i generally having a frequency in the range of 45 ~
I H R B I R 23 IF 3% 55 Hz. The voltage shape shall approximate to a
W, A2 PN 58 4 —FE, sinusoid with both half-cycles closely alike and
HIEEM M (A%{E) shall have a ratio of peak to r. m. s. values equal

Z H%TF/2 +0.07 to 42 +0. 07
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generation of the test voltage

The test voltage is generally supplied from a
transformer. Alternatively, it may be generated by
means of a series resonant circuit

requirements for the transformer test circuit

series resonant circuit

assured disruptive discharge voltage

lightning impulse tests

standard lightning impulse

The standard lightning impulse 1s a full lightning,
impulse having a virtual front time 7 of 1.2 ps
and a virtual time to half-value 7, of 50 s, as
shown in Figure 2

tolerances

The tolerances between the standard impulse and
impulse actually recorded are .

crest value + 3% ;
front time +30% ;
time to half-value +20%.

The impulse should be essentially unidirectional,
see note 2

examples of lightning impulses with oscillations or
overshoot ( see Figure 1)

standard chopped lightning impulse

A standard chopped lightning impulse is a standard
impulse which is chopped by an external gap after
2 ps to 6 ps. It may be characterized with time to
chopping T, instant of chopping f;, crest of
impulse U, voltage at instant of chopping U;,
and factor of zero crossing K, = U,/ U, etc. (see
Figures 4 and 5)
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The amplitude of chopped wave lightning impulse
with-stand voltage is higher than that of full wave
by nearly 10%

The amount of overswing to opposite polarity of
the recorded impulse will be less than 0. 3
generation of the test voltage

The impulse is usually generated by an impulse
generator consisting essentially of a number of
capacitors which are charged in parallel from a
direct voltage source and then discharged in series

into a circuit which includes the test object

determination of impulse shape

test procedures

the required accuracy of test results

the random nature of the observed phenomenon
and any polarity dependence of the measured
characteristics

the possibility of progressive deterioration with
repeated voltage applications

Some guidence on statistical aspects is given in
Appendix A

rated withstand voltage tests

withstand tests on non-self-restoring insulation

withstand tests on self-restoring insulation
withstand tests on a combination of non-self-
restoring and self-restoring insulation

50% disruptive discharge voltage tests

the multiple level method

the up-and-down method

assured disruptive discharge voltage test
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determination of voltages corresponding to very
low or very high disruptive discharge probabilities
the voltage/time curve for a specific impulse wave
form

switching impulse tests

standard switching impulse

The standard switching impulse is an impulse
having a time to crest T, of 100 ~ 250 ps and a

time to half-value 7, of 500 ~ 2500 ps. It is
described as a 250/2500 impulse. In Figure 7, T,

is a time above 90% of crest, and which will be
more than 200 pus

special switching impulse

generation of the test voltage

Switching impulses are usually generated by a
conven-tional impulse generator. They can also be
generated by the application of a voltage impulse
to the low-voltage winding of a testing transformer
(or of a transformer to be tested). Other methods
of generating switching impulse are also in use,
one for example involving the rapid interruption of
current in a transformer winding

The elements of a circuit for generating switching
impulse should be chosen so as to avoid excessive
distortion of the impulse shape due to pre-
discharge currents in the test object. Such currents
may reach quite large values, especially during
pollution tests on external insulation at high
voltages. If test circuits having high internal
impedance, they may cause severe distortion of
the voltage or even prevent a disruptive discharge
from occuring



BT THEIBBERAB

it H

156 A i
ARFRE R s i 2R
—FPBIE 2 BN FE L
REE A [a] |2 fE, AR
Ji& LA AL i %5000 Bk BELJE
IESXBIE T RER %, XFP
FE AR 7E I A B 18] 7, 048
TEWEE T[] T, Tm. 5
TRRBI AL TS B, FEE
PRAEFRFEE T a) A0 B B9 PR AE FF
S} ] e

i AL (L

A H I (3 AR AR L
fER L[ prp, SAEH R L
B shal iR i, e
L L AT 52 o e {0 D o ek
X Bb 4 77 18] H 1 S 35 {E £
f4 I ELR R

pr o ik HL 3

od e H A A

it L JAL T i R e )

PN

R e R B A R E X
A 2

Wk s J L FL

S ity WL B BT

B I e i

R E RS FITE
[Fa) f 1) 5 B
BAER KB iRE

e 42K

_?'3_

impulse current tests

test currents

Two types of impulse currents are dealt with. The
first type has a shape which increases from zero to
a crest value in a short time, and thereafter
decreases to zero either approximetely exponentially
or in the manner of a heavily damped sine curve.
This type is defined by the virtual front time T,

and the virtual time to half-value 7,. The second

type has an approximately rectangular shape and is
defined by the virtual duration of the peak and the
virtual total duration

value of the test current

The value of the test current is normally defined
by the crest value. With some tests circuit,
overshoot or oscillations may be present on the
current, the value of the test current should be
defined by the actual crest or by a smooth curve
drawn through the oscillations

standard impulse currents

measurement of the test current

measurement of voltage during tests with impulse
current

combined voltage tests

definitions for combined voltage tests
syncronization

instantaneous discharge voltage

actual wave shape of the impulse voltage
superimposed-voltage tests

statistical evaluation of test results

statement of the problem

confidence limits and overall errors

classification of tests
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analysis of results from Class 1 tests

application of Gaussian linear paper

maximum likelihood method

determination of voltages corresponding to very
low or very high disruptive discharge probabilities
conventional rated withstand and assured discharge
tests

tests on prototype

measuring devices

general principles and requirements for high
voltage and high impulse current measuring system
general principles

general requirements

characteristics of instruments

performance tests

the scale factor and its range of validity

the response characteristics ( relevant to the types
of voltage or current to be measured )

By determining the influence of neighbouring
objects, either earthed, at high voltage or carrying
a high current on the scale factor and the
response, the minimum acceptance clearances to
such objects shall thus be determined

the influence of the applied voltage or current
amplitude and duration, and of atmospheric
conditions and surface pollution, if any, on the
measured characteristics

the ability of the measuring system to operate at its
rated maximum voltage or current

record of performance

connection diagrams for ground return system and

earthing connections
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the length, diameter and position of the high-
voltage lead

the type, length of the measuring cable and also
its terminating impedances

the characteristics of the instruments used while
carrying out the performance tests

the response to high-frequency transient oscillations
as a function of frequency ( for impulse measuring
systems) and the highest frequency f, .. for which

the system is suitable

the allowable range for above items7

routine check

The routine check should be made periodically, or
on request in connection with a particular test, on
scale factor and disturbance level of a given
system

measuring systems for d. c. high voltages
accuracy I‘Eb(.]l.lil‘E-mEI'ltE‘: for d.c. high voltage
measurement

to measure the arithmetic mean value of the d. c.
voltage with an error of not more than 3%

to measure the ripple amplitude with an error of
not more than 10% of the actual ripple amplitude
or not more than 1% of the arithmetic mean value
of the direct voltage, whichever is the larger
measuring systems for common use

measuring systems commonly used for measurement
of the arithmetic mean value of the direct voltage
high resistance and d. c. ammeter connected in
series

high resistance voltage divider and d. c. voltmeter
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electrostatic voltmeter

generating voltmeter

measuring systems commonly used for measurement
of ripple amplitude

voltage divider with oscilloscope of an adequate
frequency response

high-voltage capacitor with resistance in series, to
measure the voltage across the resistance with an

oscilloscope

to measure the full-wave rectified current passing
through the capacitor with an ammeter

general requirements for the measuring systems
The voltage ratio of the voltage divider or the
value of the high-voltage measuring impedance is
stable and known with an error of not more than
1%

The current passing through the voltage divider or
series resistance should not be less than 0. 5 mA at
full voltage, so as to avoid influences on
measuring accuracy due to leakage and corona

current

The frequency response of the system used for
measuring ripple voltage is adequate and known to
within 10% for frequencies from the fundamental
of the ripple frequency up to five times this
frequency

measuring systems for alternating high voltage

accuracy requiremens for a.c. high voltage

mesurement
to measure the peak or r. m. s. value of the a. c.

high voltage with an error of not more than 3%
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to measure the amplitude of harmonics with an
error of not more than 10% of the harmonic

amplitude or not more than 1% of the
fundamental, whichever is the larger
measuring systems for common use
measuring systems for alternating voltage

amplitude measurement

measure the peak value or r. m. s. value of voltage
by a voltage transformer or a voltage divider with
different types of low-voltage instruments

the peak value of voltage is measured by a
measurement of rectified current passing through a
capacitor with an ammeter, this current is

proportional to the peak value of voltage

measure the r. m.s. value of voltage with an

electrostatic voltmeter

measure the peak value or any intermediate value
of voltage with a generating voltmeter

a resistor with high resistance is connected in
series with an alternating current measuring

instrument

measuring systems for measurement of harmonics
measure the voltage amplitude of harmonics with
an oscilloscope connected to a voltage divider; the
accuracy of this method is insufficient for low
amplitude of harmonic

value of fundamental and

harmonic components with a harmonic analyzer

measure the r. m. s.

connected to a voltage divider
instruments with filters

general requirements for the measuring systems
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The voltage ratio of the voltage divider or voltage
transformer or the value of the high ohmic
resistance is stable and known with an error of not
more than 1%

The variation of the frequency response of the
measuring systems for harmonic amplitude is
known within 5% for the frequencies from the
fundamental to its seventh harmonic

For harmonic components measured with an
analyzer, the measuring error for harmonics below
seventh is known within 5% and the measuring
error for those below 27th is known within 10%
measuring systems for impulse voltages

accuracy requirements for

impulse voltage

measurement

to measure the peak value of full impulses and
impulses chopped in the vicinity of the peak on the
tail with an error not exceeding 3% in amplitude
to measure the peak value of impulses chopped on
the front with an error A which is dependent on
the time to chopping 7. as Table 1

To measure the time parameters which define the
impulse shape with an error not exceeding 10% ,
for the virtual time of voltage collapse during
chopping in a chopped impulse, no specifications
for accuracy are given because of the extreme
difficulty of making accurate measurements of this
phenomenon

to measure the superimposed oscillations on an
impulse with sufficient accuracy

measuring systems for common use

to measure the amplitude of voltage with peak
value voltmeter connected to a voltage divider
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to measure the amplitude and time parameter of
voltage with oscilloscopes connectd to a voltage
divider

classification of measuring systems in accordance
with components in the high-voltage part of the
system

components of the measuring system

for high-voltage parts; voltage divider, high-
voltage lead and damping resistor at the imput end

of the high-voltage lead
others; coaxial cables, oscilloscope or peak value

voltmeter and earth return system

classified
categories according to their high-voltage part

If the damping resistor is used at the divider end of
the high-voltage lead, it is treated as a part of the
divider and the system is then a two-component
system ( high-voltage lead and divider)

Measuring systems are into two

any damping resistor is used at the imput end of
the high-voltage lead, it is called a three-
component system ( high-voltage lead, divider and
damping resistor)

general requirements for measuring systems

the accuracy requirements of the scale factor for

measuring systems
The voltage ratio of the voltage divider should be

stable and known with an error not exceeding 1%
The scale factor of the oscilloscope or peak value

voltmeter ( including attenuators and coupling
devices ) should be stable and known with an error

not exceeding 2%
The time scale of the oscilloscope should be stable

and known with an error not exceeding 2%
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response requirements for the measuring systems
According to the different shape of impulse to be
measured, the response time requirements for
measuring system are shown in Table 2

In accordance with the requirements of GB/T
16927. 1, the amplitude of superimposed oscillation
on an impulse should not exceed 5% of the peak
value. The response of a measuring system to
transient oscillations superimposed on an impulse
at the vicinity of its peak value depends on the
frequency of the oscillation and on the shape of
the step response of the system. Therefore,
shall

amplitudes by correction factor of oscillation

corrections be made to the recorded
amplitude « determined according to the frequency
of oscillation and the partial response time T

when necessary, and the corrected values of the
oscillation amplitude shall then be known to not
less than 20% of the maximum permitted values
( Sub-clause 4.5.2 of GB/T 16927.2 ). The
value of « is a ratio of the actual to the measured
amplitude of oscillations. The actual amplitude is
obtained by measured amplitude times «. The
correction factor shall not exceed 5 for any

frequency up to the maximum frequency f.,

which may be presented on the test object or at the
imput end of measuring system ( see Sub-clause
4.6.1 of GB/T 16927.2)

measuring systems for impulse currents
requirements on accuracy for measurement of
impulse current

to measure the peak value of standard impulse
current with an error of not more than 3%
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to measure the time parameters of impulse current
with an error of not more than 10%

to permit the detection of oscillations superimposed
on a current impulse

measuring systems for common use

oscilloscopes or peak value voltmeters connected
to a shunt

oscilloscopes or peak value voltmeters connected
to current transformer coil

through an integrator

( Rogovski coil )

requirements for measuring systems

The resistance of the shunt or the ratio of the
current transformer coil is stable and known with
an error of not more than 1%

the response time of the system complies with the
requirements specified in Table 3

The time to half the value of the response is
considerable longer than the front time and time to
half-value of the impulse current to be measured

application guide for measuring devices
measurement of direct voltage

systems for measuring the arithmetic mean value
of direct voltages

a stable high resistance in series with an ammeter
low-voltage instrument used with voltage divider
electrostatic voltmeter

generating voltmeter

system for measuring ripple voltage

oscilloscope used with voltage divider

instrument used with filter

capacitor connected in series with a rectifying
device
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determination of voltage ratios and scale factors

a stable high ohmic resistor connected in series
with an instrument for measuring current

low voltage instrument used with voltage divider
electrostatic voltmeter and generating voltmeter
determination of the amplitude-frequency response
of a measuring system

possible sources of errors and precautions

measurement of alternating voltages
systems for measuring the amplitude of alternating
voltage

used with

low voltage instrument

voltage
transformer

low voltage instrument used with voltage divider
capacitor connected in series with a rectifying
device

the a. ¢. ammeter used with series resistance
electrostatic voltmeter

generating voltmeter

systems for measuring the amplitude of a. c.
harmonics

oscilloscope or harmonic analyzer used with
voltage divider

instrument used with filter

determination of voltage ratios and scale factors
used with

low voltage instrument

voltage
transformer

low voltage instrument used with voltage divider
capacitor connected in series with a rectifying
device

electrostatic voltmeter and generating voltmeter

high ohmic resistor used with an a. c. ammeter



BT  TEIEERS

3 83 :
Al REAY IR 22K R S E S possible sources of errors and precautions
i Ei S i measurement of impulse voltages
it R B R G5 S Ho4H {4 characteristics of measuring system and its
HIFFE components
41 FE 4 voltage divider
[ 1 B> high-voltage lead
BELJE H, BH damping resistor
TN A IR H, s 38 oscilloscope and peak voltmeter
e A9 FEL A R, 4 i SRS B high-frequency cable and matching for cable end
b [a] & earth returns
1 He kb #0221 BE R B0 i determination of voltage divider ratios and scale
factors
it RN B R GE ) §L{7 J7  the unit step response for an impulse voltage
(B M) N7 B L g measuring system and its measurement
L3 circuit
DRV ekt step generator
BRANE 7 Y e 7 unit step response method
P 7 {8 W) 1, 7 8 BT 6 %€ W . determination of the response parameters from step
Z¥ response oscillograms
73 I N ARAE 2 I s F L/ determination of the virtual starting point on step
WE (L A 0 5 response and unit amplitude
T I W) 7 BSFTR) T B S determination of the step response time T
BN IR i 107 B ] () #(2F %  The mathematical expression of the response time
BN for the unit step response is as follows:.
T=[ [1-g()]d 7= [ [1-g(e)]d
FEEHGILPEPHPT Z i+ B 40 surge impedance Z of the vertical lead is calculated
T as follows:
Z~3- ‘:—: +1In ¥ ~60In 0 Z~5- ‘:—: 101 ~601n ey
K5 2k 1% BH AT surge impedance of the horizontal lead
HAa PR R, permeability of vacuum -
po =41 x10 "H/m o =4 x10 "H/m
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permittivity of vacuum;
£, =8.85 x10 “F/m

where: 7, = h/C, propagation time along the

v

vertical lead h = length of the vertical lead

where: 7, = 1/C, propagation time along the

horizontal lead 1 = length of the horizontal lead

C 18" the
electromagnetic wave (300m/ps)

velocity of propagation of an

determination of the response time T, of the system
without high-voltage lead

determination of partial response time T,
determination of the initial distortion time 7

determination of the resonant frequency range
relation of response parameters to measuring errors

relation of response time T to errors

steepness of ramp

The output voltage form is linear and is parallel to
the imput voltage form ( same slope)

The point O’ is considered as the starting point of
the response and also the starting point for any
voltage to be measured

steepness of the applied voltage prior to chopping
errors caused by partial response time 7',

errors caused by initial distortion time T

criteria relating to corrections
conditions for measurements to be sufficiently

accurate without corrections
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The initial distortion time 7, should meet the
condition: T,<0.005T,

conditions for correcting measurements

For the correction of high-frequency oscillation
amplitude , if the criteria given in equations (13)
and (14) for T,  are not met, the high-frequency
information may be lost and cannot be received by
the oscillogram; If the criterion for 7  given in

equation (13) is met but does not meet that given
in equation (14 ) for f, the amplitude of high-
frequency oscillation measured may be too much
damped, it should be corrected by multiplying «.
For a measuring system having a resonant
the value of a for high-

frequency oscillation within the resonant frequency

frequency range,

range may be considered as unity

cases when recorded oscillations exceed permitted
level

various sources of errors and precautions

divider ratio for long impulse duration

proximity effects

disturbance level check

Loops in the layout of the earthing system should
be eliminated or reduced to the smallest practicable
dimensions

Use double shielded measuring cable and to
improve the shielding of instrument as well as the
cable connecting terminals

Measuring cables should whenever possible be
located away from conductors carrying heavy
currents and as near as possible to the ground
surface

Use a large aluminium sheet as earth returns
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measurement of impulse currents

commonly used measuring systems and
characteristics of their components

oscilloscopes or peak voltmeters used with shunt

coil )
connected to oscilloscope or peak value voltmeter

current transformer coil ( Rogovski
through an integrator

shunts

shunts made of stranded folding wire
shunts made of folding strip

tubular shunts

multiple tube, coaxial return

single tube, coaxial return

single tube, non coaxial return

current transformer coil ( Rogovski coil)

Current transformer coil ( Rogovski coil ) is
practically an air-core current transformer with the
conductor carrying current as its primary winding
which is located at the centre of the secondary
winding with a lot of turns wound closely, the
voltage U, () is induced in the secondary winding

by mutual inductance m, this induced voltage is

di,(t

proportional to changing rate llcl(t ) of the current
di, (¢

to be measured. U,(t) = M :d(: ). In order to

ensure the voltage measured by oscilloscope
proportional to the current to be measured, a RC
integrator is inserted at the front of oscilloscope.
As shown in figure x , if the surge impedance of

cable Z, is much greater than the self-inductance

reactance wL ( Z,>wlL) , the voltage induced in
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the current transformer coil U, (t) is basically
the RC

if the resistance of

scting omvEyy L e.
In addition,

integrator R is much greater than the capacitance

acting on

integrator.

1
reactance —
wC

flowing through the integrator depends on R, the

(r> 1—) , thereby, the current
wC

voltage measured by oscilloscope U, (t) is then:

(t) di, (E)
C il CRIM

C R
%L (t). In the derivation of above equation, Z,

>w,L determines the upper limit of frequency; R

U (t) =

1
=
w,C

therefore the frequency band utilized is @, ~ w,.

determines the lower limit of frequency,

The current transformer coil needs not to connect
to the heavy current circuit, it is insulated from
the current circuit without restriction on positions,

but its utilizing frequency band is narrower than

M pgda gk, (VB EASZMR  that of shunts and cannot transfer the d. c.
il ; AE R AT components
W, HARRGEER TR

T,

K A 3
D &
i(n ' c A C.R.O.
; i
11 3 A] 5 iy LAk M s I A 0 B R 5

Fig. 11 Rogovski coil-oscilloscope measuring system

i (1) —@ifEJ current to be measured C.

K—[alfh 4 coaxial cable

R, C—RC ®#4r4% RC type integrator
C. R. O—/Rili#k oscilloscope

(R L 2R

T. —%n] RHrELEE Rogovski coil
R'—JCAH P matching resistance
A—Ifk g%  amplifier

( or peak voltmeter)
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step response of impulse current measuring
systems
approximate calculation of response time of

tubular shunts

experimental determination of the step response of
shunts

derivation of errors for the ramp acting on the
measuring system

procedure to determine if oscillations are present
across the test object

sphere-gaps for voltage measurement

alternating voltages

standard lightning impulses and impulses with
longer tails

direct voltages

Table 1
for

sphere-gap with one sphere earthed valid

alternating  voltages, negative lightning
impulses and impulses with longer tails, direct

voltages of either polarity kV (peak)

Table 2
for positive lightning impulses and impulses with
kV (peak)

sphere-gap with one sphere earthed valid

longer tails

requirements on construction and arrangement for
the spheres

standard sphere-gap

requirements for the spheres

requirements on construction for sphere-gap
vertical sphere-gap

horizontal sphere-gap

insulating support
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BRFF sphere shank

7 B R ST PR ENLI operating gear, showing maximum dimensions
EA R PHAY R JE#E 4 high-voltage connection with series resistor

A RO R T B 4% stress distributor, showing maximum dimensions
1B FEBK i) T e, 15 sparking point of high-voltage sphere
TEME E P AR EE height of P above earth plane

B HAY a9 7S |42 radius of space free from external structures

HA5 A BE e PH A /5 5 % 4% High-voltage lead with series resistor, it does not
28 M P SHBEERANZEGH pass through this plane within a distance B from P
2 B N1

Xif B Bt 42 2% 2 ] Y oK requirements for the clearance round the spheres
BRPEHI AT LR connection of the sphere-gap

512k leads

PR3 BH protective resistance

BRELHYIZTT operation of the sphere-gap

HE S5t irradiation

FI R AEKRLT, HIh#EAR by means of a quartz tube mercury-vapour lamp

B/0hF 35W, 1 HHEEATS with a minimum rating of 35 watts and a current

/NTA of at least 1 ampere

F R RCEHE Y R, %At By means of a capsule containing radio-active

BB EEH 0.2 ~0.6 Z£JH Y material having an activity within 0.2 ~ 0.6

WY R 25 8%, BCfEEE  millicurie, the capsule is inserted in the high-

BRA% PN A e, 5 B B AT voltage sphere near the sparking point

A2 W HL B JE 9 & alternating and direct voltage measuremment

PREEPE B [, FWiTHEH A gap with constant spacing of spheres is applied

K, H3HH A1k with a slowly rising voltage, until disruptive
discharge occurs

MLt R, B ERPEBE B 1 A constant voltage may be applied across the gap

KBENZE# /N, HBHE and the spacing between the spheres slowly

H1k reduced, until disruptive discharge occurs
T e, wph e s A ) measurement of lightning impulse voltages
R Bt A 5 e H s sphere-gap disruptive discharge voltages
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% 2
JCFE, FE, s %) o T BE accuracy of the disruptive discharge voltage
gt g} AT influence of atmosphere conditions
BERMXEE 8 5K IE R $L relation between air relative density & and
K )& correction factor K
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g
HFPIAEER O
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=M AL
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B
AELFE A
RELREW A
Ve HL AR RLIBL ) E 5 F
P REREN
AFRL

®oh
—BHL
17N < A
Bh

'R R

A EELEES

core type
shell type

core

magnetic circuit

single-phase two-limb core

single-phase three-limb core

three-phase three-limb core

three-phase five-limb core

three-phase five-limb four-frame core
multi-frame type core

wound core

laminated core

hot-rolled silicon steel sheet

cold-rolled silicon steel sheet
cold-rolled grain-oriented silicon sheet steel
Hi-B silicon sheet steel

crystalline grain

core lamination

a lamination stack

lamination drawing; lamination diagram
lamination

lamination factor

space factor
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layer insulation
mitring
45°mitred joint
steps mitring
4-steps mitring
5-steps mitring
6-steps mitring

over-lap arrangement for mitred joints of

lamination

overlap

oil-duct of core

air ventilating duct of core
stepped lap joint

butt jointed core

wound core

evolute core; involute core

air gap

tensile plate of core limb; core drawplate

core limb
yoke

upper yoke
lower yoke
side yoke
clamp frame
upper clamp
lower clamp
top beam
foot pad
side beam
tensile belt
core clamp

yoke clamp
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epoxy adhesive tape
sparse-abb epoxy adhesive tape
polyester tape

web of yoke clamping

limb of yoke clamping
stiffening plate of clamping
winding compressing bolt
nut for compressing bolt
compressing bolt with spring
compressing bolt with hydraulic damper
winding supporter

winding supporting plate
positioning hole

positioning stud

tensile rod

yoke clamping bolt

core earthing strip

earthing screen of core
earthing screen of side yoke
earthing shield

core window height

centre line distance M

center distance between limbs

wood padding block

lamination factor

stage of lamination stacks
circumscribed circle of core leg

core surface perpendicular to lamination
wood bar; wood rod

positioning plate

Nippon Steel Co.

Kawasaki Steel Co.
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Pl e n] gk \] (32) Armco Steel Co.
BHELNER ARl (#5) Covefi Steel Co.
FrREMERAT (F) Terni Steel Co.
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Chapter 6

% B 4 W
&8 ; Zed winding®; coil®
o R £k e high-voltage winding
i s 2% P8 mid-voltage winding; intermediate voltage winding
i = £ P low-voltage winding
1 H 2k P tapped winding
faEL stabilizing winding
il i 2% P energizing winding
2k P common winding
E8):e3531E series winding
il Bh 2% Pl auxiliary winding
Lk e balancing winding
e coupling winding
e i £ P valve side winding
Poq | & Pl line side winding
— IR Bl primary winding
IR secondary winding
T B L% open winding
Tl 7% v, i 2K P residual voltage winding
L disk winding
PNt ik e capacitor shield winding
B 2 By N B2k e across 2 disks capacitor shield winding

O M TIhiE.
@ T T4,
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across 4 disks capacitor shield winding

interleaved winding

across 2 disks interleaved winding
across 4 disks interleaved winding
sandwich-interleaved winding
continuous winding

helical winding

semi-helical winding

single-row helical winding
double-row helical winding
three-row helical winding
four-row helical winding
multi-row helical winding
"transposition by groups

standard transposition

bottom transposition

obvious transposition

interleaved connection

continuous transposition

shield wire
upper-interleaved-lower-continuous
upper-continuous-lower-interleaved
242 - type transposition

212 - type transposition
non-isometry cross transposition
planiform drawing of winding
principle drawing of interleaving
planiform drawing of transposition
layer winding

cylindrical winding

single layer cylindrical winding
double layer cylindrical winding
multi-layer cylindrical winding
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sectional layer winding
sectional multi-layer winding
twin-disk winding
sandwich winding
concentric winding

split winding

sectional winding

foil winding

uniformly insulated winding
graded insulated winding
tertiary winding

star connection

delta connection

zigzag connection

open delta connection
Scott connection
Leblanc connection
left-wound

right-wound

reversely wound disk
normally wound disks
temporarily wound disk
S-bend

turn

disk = disc; section
layer

turn insulation

layer insulation

insulation between disks; section insulation

end insulation
top support ring
tapping terminal
tapping zone
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spacer
radial spacer between disks
dovetail spacer

dovetail strip

spacer thickness

spacer width

spacer length

strip

axial strip

angle ring

cap-ring

insulating angle ring

split angle ring

petal collar

mould angle ring

end ring

mould insulation component
insulation pieces

oil-duct; oil passage

radial oil-duct

axial oil-duct

oil-duct between disks

transfer connection between disks
transposed connection between disks
initial terminal of winding

final terminal of winding

axial depth

radial depth

insulating cylinder

turn insulation

insulating angled ring ( collar ring)
insulating filling strips between turns
fractional turn
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integer turn

approximate roll

parallel wound conductors
multi-strand conductors
electro-magnetic wire
copper conductor

semi-hard copper conductor
composite conductor
transposed conductor; CTC

semi-hard transposed conductor
self-bonding transposed conductor

semi-hard self-bonding transposed conductor
self-bonding CTC of net with oil duct

paper wrapped conductor
enamelled conductor

round wire

hard drawn copper conductor
annealed conductor
glass-fibre covered conductor
paper channel

binding wire

binding rope

electrostatic plate
electrostatic ring

electrostatic screen
capacitive layer end ring
capacitive layer end screen
shielding ring

shielding conductor

shroud petal

insulation wrapping

terminal fixing

overall height of winding
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| £ e B copper height of winding
2k P s % trimming of winding
2% P i % varnish impregnation of winding
2% B i e transposition of winding
2 Pl i T 5 R 4 drying and compressing of winding
o6 2% 1) 45 i 4 % shrinkage of insulation under compression
TG 4 £k deoxygenized copper conductor
HEERAK aluminium-alloy conductor
VT RE permitted value
2RI safety margin
e R stability margin
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bell type tank

barrel type tank

plane type tank

corrugated type tank

tank with bend pipe

upper part of tank

bottom part of tank

tank wall

tank wall with magnetic shield
tank wall with electromagnetic shield
tank wall with electrostatic shield
low-magnetic steel 20Mn23 Al
tank bottom

tank cover

tank rim

pad frame for tank rim gasket
rim

stiffener

vertical stiffening channel

tube connecting flange

oil sampling valve

oil sampling plug

oil draining plug

air exhausting plug
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butterfly valve

gate valve

ball valve

draining valve
pressure relief valve
explosion-proof pipe
connecting flange for evacuation
connecting flange for oil filter

thermometer socket; thermometer pocket

base plate of rating plate
hand-hole

manhole

ascending flanged base
ascending flange for bushings
turret

lifting lug

jacking lug

positioning pin

cover plate

temporary cover plate
precipitation well

air exhausting pipe

oil conduit

lifting eyebolt

ladder with balustrade
form-fit tank

breather

gas relay; buchholz relay
pitot relay

flow relay

forced air cooler

water cooler

panel-type radiator
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pipe-type radiator

bracket for cooler

tensile rod for cooler
oil-submerged pump

flow quantity (m’/min)

lift

control box

control panel

terminal box

terminal block

connecting box for fan-motors
metallic hose

joint flange for enclosed bus-bar
conservator

conservator with rubber bladder
conservator with rubber diaphragm
bellows type conservator

tubular oil-level indicator
magnetic type oil-level indicator
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av . SRR AL

e rating plate

a2 active part; internal part; core and winding assembly
71 leads

SN AL final assembly

RO BER core assembly

2% P8l 41 %6 winding assembly

A B L active part assembly

5 23< AL leads assembly

i 2K Pl HV winding

2K P8 MV winding

(I =4k P LV winding

i 2k tapped winding

ity s 2 e exciting winding; energizing winding
FaE 2k bl stabilizing winding

IR 8 common winding

I 28 series winding

= 1B high-voltage leads

HHT|Zk mid-voltage leads

flE 5| £k low-voltage leads

2% P8 s " e 44 winding compressing bolt

P R winding compressing device

2%, P g 50 206 25 end insulation of winding
wEEMNER positioning device for active-part
ENREE fixing device
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foot-plate of core

foot-pad

tapping leads; tap leads
supporting frame for leads
conservator

rubber bladder type conservator
rubber diaphragm type conservator
bellows type conservator
supporting frame for conservator
oil-level indicator

gas relay; buchholz relay

pitot relay

elbow joint for conservator
conservator for OLTC

gas relay for OLTC

tube connector

dehydrating breather

HV bushing

MYV bushing

LV bushing

neutral bushing

earthing bushing

0il-SF, bushing

oil-oil bushing

insert-extract type terminal

heavy current bushing
long-creepage bushing

insulating bushing

cable through type bushing

leader inner-connecting type bushing
equipotential shielding for bushing
conservator for bushing

insulating barrier cylinder of bushing
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porcelain insulator

creepage distance

test tap

air outlet

oil outlet

on-load tap-changer (OLTC)
off-circuit tap-changer (OCTC)
tap selector

diverter switch

selector switch

change-over selector

coarse tap selector

set of contacts

transition contacts

transition impedance

operating mechanism of OLTC
driving mechanism

motor drive

vertical driving shaft

horizontal driving shaft

bevel gear box

drip-proof cap

coupling

maximum tapping

minimum tapping

rated tapping; principal tapping
number of inherent tapping positions
number of service tapping positions
principal tap; main tap

plus tapping

minus tapping

tap-change operation

tap position indicator
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tapping voltage of a winding
tapping current of a winding
tapping power of a winding
tapping range

tapping step

tapping parameter

tapping factor

tapping duty

tapping connection

tapping lead

supporting block for foot-pad
tube connector

connecting flange

relay protection device
on-line measuring device
explosion-proof pipe
expander

main gas-conduit

branching gas-conduit

tube connector for oil-filter
pressure-relief valve
pressure-relief device
Qulitrol 208 —60E made in USA
thermometer

thermometer socket
signalling thermometer
resistance thermometer
mercury thermometer
temperature control

Messko MT-ST160W made in Germany
winding thermometer
Messko MT-ST160SK made in Germany

thermometer with remote indication
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oil filter

oil siphon filter

tank

bell type tank

barrel type tank

plane type tank
corrugated type tank
tank with bend pipe
tank wall with magnetic shield
tank wall with copper shield
tank wall with electrostatic shield
upper part of tank
bottom part of tank

oil sampling valve

oil sampling plug

oil draining plug

air exhausting plug
butterfly valve

gate valve

ball valve

oil draining valve
bogie frame and wheel
frame

cooler

forced air cooler

water cooler

inlet of cooler

outlet of cooler
oil-submerged pump
oil-flow relay
concentrated installation

concentrated installation of forced-oil circulating

air cooler
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radiator

panel-type radiator

pipe-type radiator

flat pipe-type radiator

supporting frame for fan motors
fan and motor

connecting box for fan motors
cabinet panel for fan motor control
cabinet panel for cooler control
cabinet panel for indicating instruments
cabinet panel for protection

central control room

bridge frame

secondary circuit connection
polarity

polarization

interphase insulating barrier

lifting lug

installation rail

designation mark of phase sequence
earthing bolt

inspection hole

hand-hole

manhole

MR OLTC

ABB OLTC

ELIN OLTC

F& G bushing

HSP bushing made in Germany
Trench bushing
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Chapter 9

Dl 1

manufacturing of products
silicon steel sheet slitting
multi-disk-cutter slitting machine
silicon steel sheet cutting to length
slitting

cut-to-length

slitting line

cut-to-length line

CNC cut-to-length line

GEORG cut-to-length line
decoiler

hole punching die

notch punching die

burr

width deviation

length deviation

angular measuring platform
angular misalignment of lamination
pre-stacking of core lamination
core assembly

core lamination

pre-selection of lamination
lamination stacking

stacked by two-sheet

AP VI N + ST A AU . SRR ES - http: //etran. 5d6d. con



BNE BLEIE

T (80 FF
N A
T80
KR
EHERRT
BRI TZ

BT

B R HE AL R
RO R E AR
PERBGS

] i

FAR

Bl 47l

Ak ]

Al

e EHOTH
ZRIN NP
NIRRT
T

BT T
e T Fr Tt
ZZT
24

R HL
prREL
A UR L
R 20 H L
B0 19T H
BOoM¥G
PR B &
{7 VAN
AR

- -

knock to even

core stacking without upper yoke
knock block

level gauge; level instrument
special socket spanner

punching hole on the lamination for manufacturing
purpose

guiding bar for core assembly
positioning stopper for core assembly
strips for core oil-ducts

sticking of strip

insulating pressboard between core stages
leather apron

protective sleeve

shoulder guard

shin guard

clamping tools for core

tightening device for core leg
torque spanner; torque wrench
jack

hydraulic jack

screw jack

differential-screw jack

chain block

crane

bridge crane

single girder bridge crane

double girder bridge crane
verticality of core

core tilting platform
block-by-block type tilting platform
tilt the core into vertical position
epoxy adhesive tape
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AR

sparse-abb epoxy adhesive tape
polyester tape

semi-conductive adhesive tape

cure of adhesive tape

antirust coating for cutting edges
interprocess core test

varnish coating of silicon steel sheet
lamination insulation test

lamination stocking tray

core winding machine

core annealing
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Chapter 10
57 W E
LA, BEML winding machine
EpCZe Lk bl horizontal winding machine
SECGEZR PL vertical winding machine
SRR bracket for conductor drums; bracket for wire
drums
S conductor drum, wire drum
SEPEXE conductor tensile device; wire tensile device
S8 5l conductor rewind machine
LB EHL conductor straightening machine
Al G adjustable winding drum
ALk Bl fabricated winding drum
PR T S A steel-plate rolled winding drum
BfHR former diameter
5 i AN OD (outside diameter) of winding
LB NE ID (inside diameter) of winding
& radius
AEF wood supporting strip
o s P % insulating strip
RS number of the strip; number of chock line
R strip
#Hh spacer
Vi Pl end ring
WP 4 244 insulating mould parts
# 2% fH A insulating angle ring
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split angle ring

petal collar

insulation pieces

left-wound

right-wound

reversely wound disk

normally wound disk

temporarily wound disk

S-bend

electrostatic plate

electrostatic ring

shielding conductor

shielding end

shroud petal

insulation wrapping

terminal fixing

overall height of winding

copper height of winding
trimming of winding

varnish impregnation of winding
transposition of winding
transposition by groups

standard transposition

bottom transposition

obvious transposition

interleaved connection

continuous transposition

shield wire
upper-interleaved-lower-continuous
upper-continuous-lower-interleaved
capacitor shield winding

across 2 disks capacitor shield winding
across 4 disks capacitor shield winding
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interleaved winding

across 2 disks interleaved winding
across 4 disks interleaved winding
sandwich-interleaved winding
continuous winding

helical winding

242 - type transposition

212 - type transposition
non-isometry cross transposition
planiform drawing of winding
principle drawing of interleaving
planiform drawing of transposition

drying and compressing of winding

shrinkage of insulation under compression

winding-turn recorder
winding conductor

welding of conductors within the winding

butt welding

butt welder for conductor joint
brazing welding

electric brazing
foot-operated spot welder
mid-frequency welder
additional insulation
winding terminal fixing
winding terminal fastening
terminal end out by looping
bending tool

clamping tool for winding
tilting frame for winding
flat nosed pliers
wire-cutting pliers

plummet
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drying under constant pressure
winding compression plate
tensile screw rod

spring compression

wood padding block

aluminium padding block
isostatic treatment of winding
insulation test between strands
insulation wrapping of conductor
insulating paper

crepe paper

Dennison micro-crepe paper
Nomex paper

insulating pressboard

Weidmann insulating pressboard
electric PVA glue

electric white latex

casein glue

casein glue powder

dilute

paper tape reels

wrapping machine

vertical paper wrapping machine
horizontal paper wrapping machine
humidistat

paper slitting machine

helical spring

belleville spring washer

crepe paper tape

metal wire woven tape

trimming of winding after drying
side-loading vacuum drying autoclave
top-loading vacuum drying autoclave

Sy B AR TR IR TR « AR FI VR /N ZZHAE « 2B H AU EW SR IEME S « http://etran. 5d6d. com



Bt+E KEHHE

A~
2% B8l Y = AL hydraulic press for winding compression
ZREEFEEOI multi-strip milling cutter
2% P i 1% i B R conveyance and storage of windings
28 B i i (k2 assembly for full-phase windings
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Chapter 11
moo#O E

i % 1 Ak steel plate surface pre-processing
TIHIHL cutting machine
Bz EIHL CNC cutting machine
FETFUIH plasma cutting
EAERIEAL ) universal cutting machine
H 3 <H automatic gas cutting
R 2k layout *
IR F i circular template
LUR7) shearing
2/]Bva] edge shaping
K gas cutting
R welding torch; welding blowpipe
g cutting nozzle
JEIH welding nozzle
S welding rod
FE7 welding paste; welding flux
JRHE R welding bench
TR E R 8 welding goggles
ik i cylinder trolley
Ikl bending press; bending brake
WEAT AL hydraulic bending press; hydraulic bending brake
A2 UL HL AR alternating arc welding
EFFILER automatic electric arc welding
L WSRp automatic submerged-arc welding
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CO, protected welding

argon protected welding

inert-gas supply; shielding-gas supply
inert-gas torch for inert-gas welding
acetylene

acetylene cylinder

gas connection; acetylene connection
gas control ; acetylene control

gas hose

oxygen cylinder

oxygen connection

oxygen control

oxygen hose

oxidation

high-pressure manometer
low-pressure manometer

water tank

atomic hydrogen arc welding

arc welder; welder

boilermaker

arc welding helmet

five-fingered welding glove
electrode arm

electrode holder

electrode-pressure cylinder

filler rod

filler

fillet

fillet gauge; Am. gauge; weld gauge
cold bending machine for profiles
pipe bending machine

bending die for steel tube
double-action punching machine
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double column punching machine
single pole correction press
movable radial drilling machine
deep-throat punching machine
revolving fixture for core clamping fabrication
welding transposition fixture
small turntable

stud welder

spot welder

seam welder

multi-point spot welder
surface lathe

leakage test for tank

mechanic strength test for tank
vacuum test for tank

positive pressure test for tank
coloured kerosene leakage test
fluorescent leakage test
ultrasonic flaw detection
magnetic flaw detection

clear away welding flux

clear away welding splashes
chipping hammer

scrap box

clear away rust

pre-cleaning for steel plate
pre-cleaning for shape steel
shot blast cleaning

lacquer

surface painting

inner surface painting of tank
antirust primer

iron red epoxy primer
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B, W lacquer showering
wRl, FRE thinner
AL R nitrocellulose lacquer
R T R alkyd base lacquer
FUA A BE AR corrugated wall tank
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Chapter 12

Ao . 51 ERC B AL

air-conditioning room

vacuum cleaner

active part; internal part; core and winding
assembly

leads

insulation assembly

active part assembly; internal part assembly
mounting of accessories

final assembly

assembly scaffold

insulating paper

crepe paper

Dennison micro-crepe paper
Nomex paper

insulating pressboard

pressboard

Weidmann insulating pressboard
Weidmannis standard
Jingsongis standard

laminated board

main property standard
apparent density

moisture content

shrinkage
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compressibility

ash content

oil absorption

electric strength

mechanic strength

flexural strength

elastic strength

tensile strength

bend strength

conductivity of aqueous extract
casein glue

polyester resin

phenolic resin immersed paper
dimension

tolerance

length

width

height

thickness

depth

outer diameter

inner diameter

rounded finish

end ring

laminated end ring

winding end ring

clamping ring

compressing plate

stress blanks ring; clamping ring

collars with spacers

narrow clamping rings and end rings

rectangular strip
T-shape strip
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SRR trapezoidal strip
IR special-shape strip
R spacer
MR punched spacer
BEHI# A milling spacer
ke SR insulating support
L I 3 {4 4a 2 4 L-shape clamping insulating part
JZ R4 ff laminated angle board
FLES 4R corrugated board
k2 ] insulating cylinder
WL 46 4% moulded insulating part
L2 SR insulating angle ring
o EIE ff B segment of angle ring
vip, I8 ETR segment of angle cap
S R snout segment
US|k A A U-shape snout segment
UMHH U-shape angle ring
RIP A A protection angle ring
FIERE lead tube
2% 1H insulating tube
7k e 4] flange tube
A6 N 45 1) reducing tube
o 25 V6 insulating hood; insulating cap; insulating hat;

insulating bushing
WEIE insulating protection
R U-shape channel
MERBE double curved snout
S B S-shape tube
T & T-shape tube
S EE ) falterbalg
BBt wave board
g square tube
Y HEER equalizing ball
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U-shape insulating ring
bordering section of angle ring
bordering section of angle cap
edge-insulating angle ring
edge-insulating angle cap
clack bands

petal collar

insulation pieces

electrical PVA glue

electrical white latex

casein glue

casein glue powder

dilute

bakelite glue

epoxy resin glue

latex paint

tightening device for winding cylinder
twill cotton tape

plain cotton tape

winding hoisting tool

two-leg winding hoisting tool
three-leg winding hoisting tool
four-leg winding hoisting tool
assembly of insulating screen for windings
winding screen

fastening belt of screen
lamination inserting knife
dismantle of upper yoke
reinsertion of upper yoke
[I-shaped clips for upper yoke
torque spanner; torque wrench
hydraulic jacks for winding compression
hydraulic pump station
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air-cushion transporter
air-compressing station
additional insulation of lead
leads clamping

supporting frame for leads
shield

electrostatic shield

magnetic shield

copper shield

magnetic shunt

earthing screen

angle support

flexible cable

insulation wrapping of leads
lead insulation

lead length

lead connection

lead attachment

fastening of leads connections
conservator

rubber bladder type conservator
bellows type conservator
rubber diaphragm type conservator
supporting frame for conservator
oil-level indicator

gas relay; buchholz relay
pitot relay

elbow joint for conservator
conservator for OLTC

gas relay for OLTC

tube connector

dehydrating breather

HV bushing
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MV bushing

LV bushing

neutral bushing

earthing bushing

0il-SF; bushing

oil-oil bushing

insert-extract type terminal
heavy current bushing
long-creepage bushing
insulating bushing

cable through type bushing
leader inner-connecting type bushing
equipotential shielding for bushing
conservator for bushing
insulating barrier cylinder of bushing
corresponding terminal

line terminal

neutral terminal

core earthing terminal

earthing terminal

earthing mark

on-load tap-changer (OLTC)
off-circuit tap-changer (OCTC)
selector switch

diverter switch

tap-selector

change-over selector

coarse change-over selector
reversing change-over selector
set of contacts

main contacts

main switch contacts

transition contacts
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tap position indicator

maximum tapping

minimum tapping

rated tapping; principal tapping
driving mechanism

motor-drive mechanism
operating handle of driving mechanism
tap-change in progress indicator
limit switch

mechanical end stop

parallel control device
emergency tripping device

over current blocking device
operation counter

manual operation of motor-drive mechanism

restarting device

capacitor voltage divider
electromagnetic unit

high voltage capacitor
intermediate voltage capacitor
protective device

main capacitor plate

end ring

end screen

magnetic shunt
short-circuited turn

expander

sliding type current collector
rolling type current collector
flexible connecting strip
brazing transformer
phosphor-copper brazing metal
brazing pliers
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soldering

vacuum drying

variable-pressure drying (VHD)
vapour-phase drying (VPD)
kerosene vapour-phase drying
vapour-phase heating period

high vacuum period

trimming , compressing and drying
vacuum oil-filling period

kerosene evaporator

kerosene recycling pump

kerosene heat carrier

steam heating radiators

vacuum drying autoclave

vacuum drying oven

side-loading vacuum drying autoclave
top-loading vacuum drying autoclave
opening mechanism of autoclave cover
drying with hot-air circulation

drying autoclave; drying oven

oil impregnation under under vacuum
vacuum plant

vacuum pump

vacuum valve

vacuum gauge

booster pump

autographic recording instrument
terminus determination of drying process
dew point measurement

Karl Fischer Method

lead insulation wrapping machine
cold pressing
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crimping
cold pressing pliers
arc brazing

insulation diaphragm on the tank wall

paper moulded insulating part
extrusion

fold-up

movable oil-purifier
deaquation of oil

degassing of oil
oil-dehydrating device
oil-degasing device

cartridge of oil-filter
filtration

purification of contaminated oil
flip-up window

oil base

paraffin base

naphthene base

simplified tests of oil
gas-separating property of oil
flash point of oil

congealing point of oil

acid value ( pH value)
antioxidant

anticoagulen

inhibited oil

uninhibited oil

oil tester

colloidal contamination of oil
colloidal particle

absorbent

water content; moisture content
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gas content

gas-in-oil analysis
methane (CH, )

ethane (C,Hy)

acetylene (C,H,)
ethylene (C,H,)

acryl (C,Hg)

carbon monoxide (CO)
carbon twinoxide (CO, )
oxygen

hydrogen

nitrogen

overall hydrocarbon content
parts per million ( ppm)
oil treatment plant
vacuum oil-filling

hot-oil circulation
standstill after oil-filling
leakage test on sealed parts
gasket

gas blanket

active aluminium oxide
activated alumina

silica gel

pressure-relief valve
pressure-relief device
Qulitrol 208 —-60E, USA
signalling thermometer
resistance thermometer
mercury thermometer
temperature control
Messko MT-ST160W , Germany
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NIRRT FAg AR

.
R T winding thermometer
1 = 26 P IR T Messko MT-ST160SK, Germany
Cp B R T thermometer with remote indication
BAn porcelain casing
KEAH IS porcelain casing instrument transformer
6 I P8 clamping ring for porcelain casing
B B 4% expander
e ] secondary terminal box
JBE 3 rubber bladder
H, 45 3 cable clip
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Chapter 13

it

CrAE

routine test

type test

special test

test report

serial No.

symbol of the product
type of product

rated parameter

rated value; rating
guarantee value
technical agreement
product contract
commerce contract
rated power

rated voltage

rated current
short-circuit impedance
load loss

no-load loss

no-load current

exciting current; energizing current

rated frequency
connection symbol

type of cooling
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zero-sequence impedance
insulation level

reference standard

test item

test result

test conclusion

measurement of voltage ratio
check of connection symbol

rated ratio

measured error

measurement of winding resistance
oil temperature

measured value

calibrated value

measurement of dielectric character
insulation resistance

absorption ratio

polarization-ability factor ( PI)
insulation resistance of core
measurement of dissipation factor and capacitance
test voltage

measurement of tand

measurement of capacitance
measurement of direct current leakage
insulation oil test

gas-in-oil analysis

water content; moisture content
gas content

breakdown voltage

before and after test

sampling stage

measurement of short-circuit impedance and load
loss
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e 1% o
S % B I A measurement of short-circuit impedance
T R A FE I B measurement of load loss
RS GERT messured current
% 1 B LI B measurement of zero-sequence impedance
5 b Rl winding combination
o e power-up of HV winding
23 0 6 1 25 20 H T B measurement of no-load loss and no-load current
73 AR AN FED & measurement of no-load loss
73 5 Hp L 0 measurement of no-load current
75 5 F AT VR ) measurement of harmonics of no-load current
- {E L mean value voltage
A RE r. m. s. value voltage; RMS value voltage
1. 1 f% 12h K75 #Fil5e 12 hour excitation test at 110% rated voltage
e, % B To2k i T30 i 56 test of corona discharge and radio disturbance
50 without abnormality
R i oil flow static electric test
T2 1247 B Ja) i ] partial discharge measuring with pump running
) B FAz measured location
5 T 52 H rated power-frequency withstand voltage ( AC)
WiE vhifi g 52 IR rated impulse withstand voltage
U E A vh i 52 L rated switching impulse withstand voltage ( SW)
E TR R M i A2 R T rated lightning impulse withstand voltage
%8 T i 2 Uk 2 H E  rated full wave lightning impulse withstand voltage

(LI)

#E B b a2 H . rated chopped wave lightning impulse withstand
voltage (CW)

b1 it e s 3 56 separate source voltage withstand test; applied test

SR T 1t 56 induced over-voltage withstand test (IOW)

Ry 0 B Y R T e B8 TOW test with partial discharge measurement

J B R N e s 1K ACSD test (IOW test for short duration)

K B JR N ik S 16 ACSD test with partial discharge measurement

A X e A R 7 i s 1 phase-ground ACSD test with partial discharge
measurement
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apply voltage at 200Hz to one phase of LV
supplied terminal

induced terminal

induction multiple

test duration

partial discharge level

phase-phase ACSD test with partial discharge
measurement

apply voltage at 100Hz to three phase of LV
ACLD test (IOW test for long duration)
ACLD test with partial discharge measurement
partial discharge measurement ( PD measurement)
ultrasonic location device

disruptive discharge

partial discharge inception voltage

partial discharge extinction voltage
measurement of the effective capacitance on HV
switching impulse test

oscillogram of switching impulse-voltage

test voltage

negative polarity

HV terminal

lightning impulse test

full wave lightning impulse test

chopped wave lightning impulse test
oscillogram of lightning impulse-voltage

wave parameter

to be showed in appendix A

voltage-time characteristics

time to chopping

time to crest

virtual front time

time to half value crest



=8 WIS

ARUE r.m.s. value; RMS value; root-mean-square
value

FH){H mean value

i {H peak value; crest value

FRFR{E nominal value

7 i measurement of sound level

L F=¥iis microphone location for measuring audible sound

B % 97 0. 3m Abillf8 7  average A-weighted sound pressure level (0.3m)
FEHKF

PE 3 % 51 0. 3m 4b 4875  A-weighted sound power level (0.3m)

R GIKF

P54 % B 2. Om &b 48 7% average A-weighted sound pressure level (2.0m)
2K

B % & 2. 0m ZbJ 487 A-weighted sound power level (2.0m)

IFRR K

R AL temperature rise test

S B short-circuit method

1002 Y temperature rise of top oil

R T average temperature rise of oil

B R 2k P 1R 7t temperature rise of HV winding

H £k P8 iR Tt temperature rise of MV winding

o HE i e, HV supplied

v s B MV short-circuit

RMERT S i tap 5 of HV

Jite Jon1 453 € applied loss

2T based on

S {E corrected value

T A 2 T B R TR T temperature rise of hot spot on the tank surface
i & 21 measurement condition

B TAERE the state of cooler

707 el Y 0] 78 28 Y4 31 temperature correction for cooling of transformer
ik BE AL 1 after switching off the supply

{8 R ME e pr B S T method of extrapolation using linear scales
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{8 FXH R M Ae bR #M T method of extrapolation using log-linear scales
B 5 T ) e 2R TR i method for determining the final temperature rise

of oil
fif 5 UT) 0B R 05 I (6] 28 BBl e B method for determining the winding resistance at
O R7S the instant of switching off the supply
2 Vi 1 line terminal
it i neutral terminal
Hr o neutral point

XUB A 3R B HL R s 2 #8  measurement of the power taken by fan and pump
iy motor

Jite T e, applied voltage

) & e measured current

] %451 #E measured loss

A BIT M58 OLTC sequence test

TEAFETH A M Hfi#£ measurement of capacitance and dielectric loss

PRl S i) factor of bushing

R I check on polarity

L e A connection diagram of winding

73 3 L AT TR R ) measurement of the harmonics on the no-load
current

TC£k B TPt i & measurement of radio interference voltage

P sl ) & measurement of vibration

A7 FE A 4% B seal test for transformer

A i e L 8 leakage test for tank

TR A PR B 08 mechanic strength test for tank

AR 3125 1058 vacuum test for tank

THAH (F e positive pressure test for tank

i 5 temperature rise test

LH IR T winding deformation test

R PR measurement of volt-ampere characteristics

& inductive

1k capacitive

i M over-enough compensation
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not-enough compensation
self-inductance

mutual inductance
resistance

reactance

impedance

inductive reactance
capacitive reactance

phase displacement
corresponding terminals
connection diagram of windings
voltage combination

HV voltage; h. v. voltage
MV voltage; m. v. voltage
LV voltage; L v. voltage
rated voltage ratio
reactance voltage
resistance voltage
impedance voltage
voltage drop

voltage rise

voltage regulation

highest voltage for equipment
uniform insulation
non-uniform insulation
normal insulation

main insulation
longitudinal insulation
internal insulation

external insulation
insulation co-ordination
reduced insulation

flux density
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current density

number of ampere-turns

axial leakage flux

radial leakage flux

hot spot

hottest spot

local overheat

active output

reactive output

on-load tap-changer ( OLTC)
off-circuit tap-changer ( OCTC)
selector switch

diverter switch

tap-selector

change-over selector

coarse change-over selector
reversing change-over selector
set of contacts

main contacts

main switch contacts
transition contacts

transition resistance

potential resistance

tapping ; tap

tap position indicator
maximum tapping

minimum tapping

rated tapping; principal tapping
principal tapping

plus tapping

minus tapping

tapping step

tapping factor
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tapping range

tapping voltage ratio

tapping duty

tapping parameter

tapping voltage of a winding
tapping power of a winding
tapping current of a winding
full-power tapping
reduced-power tapping

switched current

circulating current

rated through-current

maximum rated through-current
rated step voltage

maximum rated voltage
recovery voltage

transition impedance

number of inherent tapping positions
number of service tapping positions
tap-change operation

cycle of operation

driving mechanism

motor-drive mechanism
operating handle of driving mechanism
tap-change in progress indicator
limit switch

mechanical end stop

parallel control device
emergency tripping device

over current blocking device
operation counter

manual operation of motor-drive mechanism

rated value and characteristic data



Chapter 14

% K i

75 FE A8 A< A main body of transformer
R RUAY 4% A4 1H) dismounting of large transformer
KBIAE 28 ) K& 38 delivery of large transformer
e i SR AL accelerograph

B Az S railway transportation
NS highway transportation

K B3z ¥ water transportation

16 B3z sea transportation
RKERID loading and delivery
ME%E (TE%E) saddle bottomed wagon
B X% jaw-type wagon

L% open web girder wagon
Hi % trailer

L truck

T % tanker

EHEL crane

7 floating crane

J 7 1T caterpillar crane
PRBAHNIE railway crane

W22 48 steel cable

{34% chain block

/S5 H capstan and pulley block
TR 1B H container transport
(k3 package
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ANHETE !
KRN
BT A

4B

packaged in crate

packing list

delivery date

destination

country of origin

country of destination
port of embarkation

port of debarkation; destination
shipping mark (S. M. )
marks ( mks. )

top

bottom

haul

Heave here

fragile

inflammable

care

Handle with care

Don’t cast

Don’t stack up

Don’t turn over; Keep upright
Not to be tipped

Keep dry

Keep in a dry place

Keep in a cool place

To be protected from cold
To be protected from heat
Use rollers

centre of gravity

oversize transport

Don’t uncouple with slipping !
consignor

consignee
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gross weight

net weight

gross for net

contract number

indent number

item number

control point

case No.

batch number; lot number
car number

cast number

serial number

dispatch list

delivery order

invoice

invoice number

pallet

fork lift

loading capacity

port of loading
marshalling yard
subgroup

total weight of product
weight of active part
weight of oil

transport weight
dismantled accessories
spare parts

parts subjected to wear
storage life

useful life

transported with nitrogen filling
transported with oil filling
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transportation dimension drawing
rating plate, name plate
rating plate data
designation plate
illustration plate
standard specification
indication mark

design code

symbol of product

serial No.

service condition
ventilation

civil construction
insulation level

height above sea level
ambient temperature
winding temperature-rise
top-oil temperature-rise

illustrative drawing for winding terminals
illustrative drawing for winding connection

manufactured by---; mfd. by---
made in---
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Chapter 15
R B ¥ =

pptiE R A AR impulse voltage generator
S5PHJE A4 HEas feebleness damping capacitor voltage divider
EAGCGIEAE % 3 multi-gaps controllable chopping device
Hilbr< H chopping device
R 2544 Haefely structure
WK G518 Highvolt structure
HiERE series resonance device
iR R parallel resonance device
AR YR variable-frequency power source
50 A B LA testing generator set
TH A LA power frequency generator set
50/60Hz % HH1.2H 50/60Hz generator set
100Hz % i ¥L2H 100Hz generator set
150Hz & H L4 150Hz generator set
200Hz % B HLEH 200Hz generator set
250Hz & H L4 250Hz generator set
THHAL A H 4% power frequency testing transformer
Hp 6] A2 4 medium transformer
SEHREAR 2% supporting transformer
A voltage regulator
5 fi 8 1 4% variable-voltage transformer
SN R 4% induction-voltage regulator
% 18l = 2% moving-coil voltage regulator
HECT 4% pole-form voltage regulator
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M L A A
LA A b
MR P ax
1 3l

ViR

L e
YR BE
RIYE

Yo 4
JERK %

Ji %

Z i A st 1Y

Bor i RS«
Bor R
PP R

LV SE S QTR S

(L 3R
AREHR ER
W FE R
B L R
PR
W7 4%

AR EG WA
T PEL A
LI HL TR
AR B

A7 LU B

A B FE I 1A

A ESET TG
21 AR X
F R
A 7

RS

-

compensation capacitor
capacitors tower
compensation reactor
self-energizing ; self-exciting
resonance

measuring meter; measuring instrument
accuracy

sensitivity

fuse

megger

universal tester
multi-function auto-meter
digital display voltmeter
digital display ammeter
digital display wattmeter
low power-factor wattmeter
mean-value voltmeter

r. m. s. value voltmeter
peak voltmeter

tong-type ammeter
frequency meter

sound level meter

ratio meter

winding resistance measuring instrument
direct current source
schering bridge

bridge for testing of voltage transformation ratio

dielectric loss test system; insulation power loss

test system

infrared scanner

infrared thermometer

surface thermometer

liquid crystal display (LCD)
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thermoelectric couple

water resistance

metallic resistance

metallic protecting resistance

partial discharge tester

simulation partial discharge tester
4-channels digital partial discharge tester
step generator; rectangular wave generator
impedance box

ultrasonic locating instrument
high-voltage oscilloscope

memory oscilloscope

synchronous oscilloscope

voltage divider

capacitor voltage divider

standard capacitor

electrostatic voltmeter

generating voltmeter

exactitude current transformer

exactitude potential transformer

winding deformation measuring instrument
sphere-gap

faraday cage

test equipment; test instrument; test device;

test facilities
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Chapter 16
AR A TR

o8 L (B I TG CNC machining centre for insulation part
F IR lathe
SRR vertical lathe
iy 1R 2 K surfacing lathe
L] 7S saddle bed lathe
ERSIEN S automatic lathe
B H IR CNC lathe
KAERK turret lathe
PHEEK backing-off lathe; relieving lathe
i HE & K bulging lathe
7S drill
G bench drill
A vertical drill
5 radial drill
FHL electric drill
g 48 5 breast drill
fHl A 4 crank brace drill
FHLHG fly drill
- hand drill
2 hollow drill
iR shank
ETHE riveter
BET rivet
347 S boring machine
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18
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By HRHL

B0

jig boring machine
facing boring machine
miller; milling machine
screw miller

universal miller

spline miller

planer type miller
slotting machine

gear sloter

double housing planer
open side planer

edge planer

edge miller

plane

plane iron

jointer

hydraulic planer
shaper

hydraulic shaper
broaching machine
hack saw

disk saw; circular saw
band saw

jack saw

Jigsaw

pit saw

rip saw

saw blade

press

hydraulic press

punch

punch press

shearing machine; guillotine shear
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punch shear

bending press; bending brake
calender; mangler

thread hobbing machine
grinder

circular grinder

internal grinder

thread grinder

universal tool grinder
finisher belt grinder
cantilever hoisting crane
movable and adjustable scaffold
multi-layer heat press

spot welding

spot welding electrode holder
punch dies

stretch drawing die
cupping die

progressive die
double-action die
extrusion die

stamping or embossing die
curling die

curling die

male die

female die

die holder

guide post; guide pole
die height

drilling guide; drilling jig
fixture; jig

fixture block

milling fixture
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welding fixture
sampler

wire cutter; wire-cutting pliers; pliers

wire-stripping pliers

bench vice

rotary vice

pipe wrench

pinchers

spring clip

work clamp

earthing clamp

kit

spanner; wrench

adjustable spanner; shifting spanner
box spanner; box wrench
socket spanner; socket wrench
solid spanner; solid wrench

double-end spanner; double-end wrench

torque spanner; torque wrench
screw-driver

cross head screw-driver
hammer

sledge hammer

pick hammer

peen hammer

forging hammer

claw hammer

tap

machine tap

round screw die

hand saw

blade saw

tape measure

band tape
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steel tape

steel tape; convex rule
folding ruler
dividers

gauge

angle gauge
marking ruler
internal gauge
compasses

universal angle meter
calliper

dial gauge
micrometer

level gauge

dial gauge stand
magnetic stand
oil-stone, whetstone
rectangular oil-stone
triangular oil-stone
hone

file

flat file

square file

round file

triangular file

group file

coarse file

spiral drill

rasp

gas welding torch
gas cutting torch
twist drill

drill socket

cutter
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cutter block

cutter spindle

cutter spindle

face cutter

triangular scraper

jack knife

multi-bladed knife

paint scraper

fitter’s bench

safety lock

trapdoor

torque spanner; torque wrench
jack

hydraulic jack

screw jack
differential-screw jack
chainblock

crane

bridge crane

single girder bridge crane
double girder bridge crane
air-cushion transporter
air-compressing station
steel wire rope

chain sling

webbing sling

round sling

shackle

ratchet buckle

ratchet strap

hook

lifting clamp

lifting girder

hydraulic pressing clamp
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Chapter 17
m M # B

JFHA L original materials
LS R ferrous metal
EER R non-ferrous metal
o 2% B B insulating material
PRI L heat-resistant material
W grade of steel
T 49 low-carbon steel
B W alloy steel
I £ low-temperature steel
AN stainless steel
Eti copper
TG deoxidized copper
1B, S R A high conductivity copper
T ] brass
4 bronze
o 7 phosphor bronze
it lead
% tin
B nickel
B antimony
23 zinc
28l plumbum
& gold
R silver
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tungsten

mercury

ape

shrinkable tape

plain cotton tape

twill cotton tape

glass fibre woven tape
transparent adhesive tape
reduced weft cotton tape
copper foil

aluminium foil

insulating paper

crepe paper

Dennison micro-crepe paper
Nomex paper

insulating pressboard
Weidmann insulating pressboard
cable paper

telephone paper

condenser paper, capacitor paper
semi-conducting paper
metallized paper

metallized crepe paper

glue coated insulating paper
bakelite coated insulating paper
glue coated insulating paper for double surface
calendered crepe paper
calendered insulating paper
kraft paper

fish paper

pulp

insulating pressboard

hard press board ( HPB)
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high-density pressboard
laminated pressboard
corrugated pressboard
moulded insulating pressboard
moulded insulating parts
calendered insulating pressboard
fibreboard

fibretube

wire side pressboard

felt side pressboard
bakelized paper board
cork

timber

plywood

epoxy resin

epoxy resin glass-fibre board
electrical PVA glue
electrical white latex
casein glue

casein glue powder

dilute

bakelite glue

epoxy resin glue
polyvinyl acetate
polyvinyl alcohol
polyimide

polyamide

polyamide resin

polyvinyl chloride (PVC)
polyvinyl resin

polyvinyl acetal
polyacetal resin

polyester resin
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polyacrylic resin; polyacrylate
polycarbonate
polyacrylonitrile
polyurethane

perspex
polymethylmethacrylate
acetic acid; ethylic acid
Northeast China ash tree
latex paint

lacquer of amido base
lacquer of nitro base
antirust paint
quick-drying paint
lacquer thinner

solvent

acetone

gentian violet

acetone extraction of insulating materia

volatile content
anti-congulator
anti-oxidant

test tube

beaker

desiccator

buret

coloremeter

flask

evaporating dish

crucible

beaker flask

mesuring flask

rolling direction of steel plate
machine direction of paper
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single-lead cable
multi-lead cable

power supply lead; power supply cable

braided wire

braid copper

bare conductor

cabtyre cable

cross-linked polymer cable
sheathed cable

shielded cable

single silk covered enamel wire
double cotton covered wire
copper foil

aluminium foil

copper tape

copper busbar

copper wire screen

100 mesh

synthetic rubber
polychloroprene rubber
oil-proof rubber

cork rubber

engineering plastics
inhibited oil

uninhibited oil

fuse
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Chapter 18

br HE 1

button head cap screw
bright bolt

bright nut

coach bolt

cup head bolt

Tee head bolt
hexagonal head bolt
hexagonal socket head bolt
galvanized bolt

full thread bolt

foot bolt; anchor bolt
eyebolt

lag bolt

ring nut

knerled nut

union nut

nut for pipe lines
locking nut

split nut

wing nut; thumb nut
square nut

grip nut

crown nut
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pin

hinge pin

locating pin

pilot pin

stud pin

split pin

tapered pin

washer

bright washer

dust washer

flat washer
thickened washer
locking washer

lug washer

ogee washer

bearing

roller bearing

tapered roller bearing
sleeve bearing
spherical roller bearing
thrust bearing
angular contact ball bearing
double-row bearing
ball bearing

spring

band spring

bow spring

coiled spring

elastic washer; belled spring washer
gear

spur gear

chevron gear
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A1k % bevel gear
N4 58 annular
25 differential gear
L worm gear
W&k involute gear
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Chapter 19

Pl 4ERIBI AR S iR

parts ; details

component parts

assembly parts

basic parts

shared parts

shared with---

standard parts

general parts

accessories

mating parts

dismountable parts

a complete set of equipment
preliminary design

technical design

instruction for technical design
technical agreement
assignment for technical design
technical condition

technical requirement

appendix to the contract; annex to the contract
examination and appraisal program
summary of trial production
type test report

routine test report

B AR TR IR TR « RIS BFIVUERR /N ZZHAE « B ZEH PR FWRIEME S « http://etran. 5d6d. com



XRT IR

ARG T 7t
LIERRED i
B SCH
7= b R IE
AR MR
AU
A%
AT
N op S s
P8 €
X5
KIS
345 1
fi B
582
FME R 1 &
TAEE#TT
24
7~

28 it )i 2 P
HHER

%

%

3B

K5

R~

iz 4 R
FEAth

H it
JE ]

JiE

%A
il Pl

Sy B AR TR IR TR « AR FIVUERR /N ZZHAE « 2B H AU EW SR IEME S « http://etran. 5d6d. com

_164_

technical and economical analysis
feasibility study

technical documents for product delivery

quality certificate
operation instruction of transformer
technical certificate
technical regulation
technical manual

test condition

test data

test number

test piece number

test result

disposal drawing

general layout

overall dimension drawing
working drawing design
installation drawing
illustrative drawing
principle circuit diagram
block diagram

table

graph

drawing

drawing number
dimension

shipping dimension drawing
foundation drawing
electronic edition drawing
originals

transparent print

blue print

duplicates
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contents of drawing
contents of documents
detail list of parts

detail list of purchased parts
reference list of customers
title block of drawing
sublet number

numbers ( Nos. ) ; items
item number

number of the specification
name

drawing No.

reel number

reference number
reference letter

reference value

unit weight

total weight

designed by---

checked by---

approved by:---

design review

pertaining to assembly drawing No.

scale .

paper size

for unmarked surfaces . %5/
for unmarked edges. 1 x45°
hardening HRC 52 -56C
surface hardening

surface bluing

galvanized

nickel plating

chromium plating
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cadmium plating

tin plating

silver plating

pickling

phosphorated

passivation

coated with two layers of primer
surface coating

semi-conducting coating

hot dipping

hot dipping

anti-corona coating

tack weld

fillet weld

spot weld

stud weld

welded according to practical condition
drilled together with mating parts
ream after drilling

through hole

blast cleaning; shot cleaning; shot-blast cleaning
grinding to flat after welding
clear away burrs

tempering

straightening

flattening

symmetrical parts

tapered hole

forging parts

die casting parts

angle L =960

channel L =960

evenness
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finish
roughness
inclination
circularity
ellipticity
eccentricity
concentricity
inconcentricify -
flatness
unflatness
straightness
unstraightness
parallelism
imparallelism
perpendicularity
imperpendicularity
unfolded view
A-A enlarged
B-B turned by 90°
viewed from K
A-A section
alignment

disalignment

nut locked by punching three points

pieced together
revise; revision
deviation permit
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Chapter 20
i & %l

1§ quality
J & - quality manual
Jor o 4 ol quality control (QC)
Ji B 5 &t quality policy (QP)
Jii iRl quality plan (QP)
iy g=gl quality management (QM)
i R total quality control ( TQC)
Jii B R E quality assurance (QA), quality guarantee (QG)
AR quality system (QS)
JH BRI A R quality assurance system ( QAS)
Jo & T ATl institution of quality liability
Jo quality supervision, quality surveillance
i B %6 5 quality appraising
Jii i H quality approving, quality audit
AR quality information
Ijig ¢ 7qE quality defect
i B SR quality grade
Jo B A quality related cost ( QRC)
Ji 2 quality loop
Jr iR quality record
Joi #5t 15 BH 3 quality specification
GRS quality archives
P A appraisal cost
AR % Bl A external failure cost
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internal failure cost
reliability

availability
inspection institution
inspection certificate
works inspection certificate
workpiece

critical process
in-process inspection
special process
step-by-step control
acceptance inspection
first item inspection
in-process inspection
final inspection
routine test

type test

special test
commissioning test
conformity
unconformity
conforming unit
composite error
nonconformity
design review
control point

cycle of operation
accuracy

calibration

error

appraising quality of a product
product appraisal
surveyor of the technical inspection
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AT
1 B a2 manufacturing flow
RHE T2 flowchart for assembly
Pt 22 standard deviation
IER4 A normal distribution
B E Y finalization of design
[E: S version
E T A i finalized revision
A market survey; market research
HE R B PEAS supplier appraisal
HENE B VR supplier evaluation
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Chapter 21

A PR SRR NN BT AR, I E AR
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World Trade Organization ( WTO)
United Nation Conference of Trade and Development
General Agreement of Tariff and Trade ( GATT)
International Monetary Fund ( IMF)

World Bank

International Chamber of Commerce (ICC)
International Rules for the Interpretation of
Trade Terms

International Organization for Standards ( ISO)
most-favoured-nation clause

international law; law of nations

maritime international law

maritime arbitration

foreign commercial policy

custom of foreign trade

current exchange system

foreign exchange control

foreign exchange

free exchange

free convertibility of the dollar for gold

rate of conversion

floating exchange rate

Foreign Quarantine Regulation

Health and Sanitary Regulation
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positive law; formal law

common law

Import and Export

transit trade

free on board ( FOB)

free on board stowed ( FOB stowed)
FOB stowed and trimmed

cost and freight (CFR)

cost and freight free out (CRF FO)
free in and out ( FIO)

free in (FI)

free out ( FO)

cost, insurance and freight ( CIF)
ex works (EXW)

free carrier (FCA)

free alongside ship (FAS)

carriage paid to (CPT)

carriage and insurance paid to ( CIP)
delivered at frontier ( DAF)
delivered ex ship ( DES)

delivered ex quay (duty paid) (DEQ)
ex warehouse

free on truck (F. O.T. )

free on plane (F. O.P. )
delivered duty unpaid (DDU)
delivered duty paid ( DDP)
insurance (ins. )

all risks insurance

certificate of insurance (C/1)
insurance policy

marine insurance

insurance premiums

custom house administration
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custom

customs area

passport

put a visa on
entrance visa

exit visa

customs declaration
clearance of customs
agency trade

agent ( Agt. ) ; factor
shipbroker

shipowner

shipper

freight ( Frt. )

sundry charges
general list

amount, sum total
total price

letter of credit (L/C)
letter of guarantee (L/G)
credit card

mail transfer

claim

claims documents
claim document
insurance indemnity
compensation
deadline for demanding compensation
request to extend time-limit of claim
suit

poor packing

quality deterioration
joint venture
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A joint enterprises

Y N joint stock enterprise

5 [ /5 7 transnational corporations

¥/ ] subsidiaries

NG company (Co. )

A R Company Limited ( Co. Ltd. )

9% {1 1] propensity to invest

BAIE productiveness

#E VAT E import permit

A=V Al IE production permit

55 4 7] purchase contract

wHaE sales contract

ok H above the line

WA h & K H above the line payments and receipts

e, TR account ( A/C, Acct. )

YN I5 account of (A/O)

7 ik reconcile accounts

ek on account (0/a)

iz paid (pd. )

AR official seal

R SR TT accepting bank

BITH: Ik bank transfer

= bill of exchange

HP A 5 demand draft (D/D)

prr R bill at usance

HIEN (e payable on demand

BLTR check without funds; bad cheque; rubber cheque;
worthless check

o HA 2 3R postdated check

AR counterfoil

L8 X R order cheque

i -2 overdraft (O.D.)

ST progress payment
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feasibility study

sample

proprietary articles

patent royalty

stock in hand; stock on hand
stock-sheet

negotiation ; discuss

ad referendum contract
contract (Cont. )

contract number ( Cont. No. )
life of contract

article ( Art. )

term of payment

term of shipment

term of delivery

inpayment

prepaid expense

attachment; enclosure (Enc L. )
notarial certificate

letter of intent

agreement

agreement of intent
supplementary agreement
specimen copy

verbal agreement

verbal understanding

indent (ind. )

orders; order form; order sheet
key money

kick-back

outlet

sluggish sales
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partial delivery
wholesale delivery
partial shipment
price catalogue
purchaser, buyer
supplier

sale on trial

bear and bull

bear sale

running cost

short of cash
means of payment
mutual agreement
place of delivery
place of origin
delivery order
with recourse
without recourse
working funds
after service

tax; duty

value added tax ( VAT)
stamp duty

harbor dues

ad valorem duties
ad valorem import duties
exempt duty
duty-free article
duty-free entry
preferential duties
preferential treatment
cash and carry
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cash payment

cash on delivery
certificate

certificate of conformity
certificate of delivery (C/D)
certificate of importation
certificate of inspection
certificate of manufacturer
certificate of origin
certificate of quality
certificate of receipt

fail to deliver goods at the time stipulated

high price

licensee

licensor

unit price

total price

waybill

violation of contract
time of delivery
time of payment
time of shipment
underpriced

tender invitation; invitation to bid;
to tender

tender; bid

put out to tender
public tender
tenderee

tenderer

bidding documents

open bids

invitation

B AR TR IR TR « AR FIVUERR /N ZZHAE « 2B H RV FW SR IEME S « http://etran. 5d6d. com



NRBTEFFE AT

-
] 3257 R AN acceptable offer
B 4% rock-bottom price
ZIEH proxy statement
pam N subcontractor

Sy B AR TR IR TR « AR FI VR /N ZZHAE « 2B H AU EW SR IEME S « http://etran. 5d6d. com



F=+=E

Chapter 22

Hh ~ M iE

hRAH 2R F AT

Where do you come from?
HAFZEBEA

I'm English.

£ - LR

I come from Birmingham.
KRBk E

I speak English and French.

B A KPS —

Thank you for all you’ve done for me.
AR 4FG 7

How are you ?

AR B EHT

How are you feeling today?
REIPILT ?

Where are you?

I RAMHLAZHF Y, AEFo,
If there’s anything I can do for you, let me know.
W, 4F W Rt

Thanks, I appreciate that!
AE2 3 & B B A2 AF LG ?

Can you tell me where the shop is?
CHERT—E, BOBEL,

It’s on basement level one. Turn right when you get off the elevator.

B AR TR IR TR « RIS FI VR /N ZEAE « BB H AU FW SR IEME S « http://etran. 5d6d. com



NIRRT RAIGL

.1&}_

18 ik &1 28 2R )L L9 57

Could you tell me where the copier is, please?

SHE—AA, AFERFAFFE N,

You just walk down this hallway. The copy room is the second room on the right.
AFZEA DT

What can I do for you?

BIFRERINETT,

I can’t seem to find the lunch room.

CHRERT

It’s right downstairs.

RERKELENGHANE, Hioil € EMILD?

I’m looking for Mr. Zhang’s office. Do you know where it is?

PARAL, Rimill,

I'm sorry, I don’ know.

Rk R ERATHRD? ZERT,

Could you point me the direction of the bank? I've lost my way.
MR TR —EELE, KRR FEHN,

Just take these stairs down to the first floor and turn left. You can’t miss it.
4ol B S0 A 04 35 5 AL 7

Do you have the number for Mr. Li?

FE3iX )L, 0531 - 85858888 ,

Here it is, 0531 — 85858888.

NAAEALAE 83K S8 R

Pick me up something to eat too, please.

RFEEFL L HNEHEE,

I need the number for Ms. Li’s office.

WAE, £t £XEZ, 87120024,

Just one moment, sir. Here you are — 87120024,

& HAT 4 R AeiX it R E B BN AT, FRA?

When would you like me to send those plans over to your office, Mr. Li?
BREIFRLEBA LT FAMEENL R, T+,

It would be good if you could get them to me by Friday afternoon, Ms. Wang.
R A, B — i AR b Ak 3T 7
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That shouldn’t be a problem. What is the exact address, again?

R KB TTT 5, 3 5, 301 £,

777 Luoyuan Avenue, Building 3, Room 301.

b 45 & A8 69 & 75 5 A A il R S 7

Could you tell me your telephone number and mailing address?

Y 4k 5T VL, K69 &35 52 85859009, HAEAM— B3 5, R4 E 250022,
Sure. My number is 85859009, and I live at 3 Jiyixi road. The zip code is 250022.
BAREIRG E,

I was hoping to catch a ride with you.

1R &ERIEA BB IER?

would you like me to leave the samples with you?

W, hHAB T, TERHAHKRBFLRITNEE,

Yeah, why don’t you do that, and then you can give me a call sometime next
week.

Wik fEeyetm T, TERAEKER,

Thanks for your time. I'll talk to you next week.

BBk EEAEEGRTRETRT EA?

[ was wondering if you finished that presentation you were preparing for on last week?
BT, —ARKET,

Just about. It should be done in the next couple of days.
FAERFBRXFT,

Mr. Li was asking me about it yesterday.

HREettbiTR#E8,

I’ll give him a call.

REZXERFHESET., RABRTD?

I need those figures for accounting. Have you finished the calculations?
RET . — AR ECNEEHT,

I’m just finishing now. I'll have them ready within an hour.
FRA#, T RHELEIT RS,

You're welcome. I'll call you when they’re ready.

Wik, £E. TTWT,

Thank you, sir. Sorry to trouble you.

PILEGE, KA, it A TR XL RARESH
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Not at all, ma’am. Just tell him to leave it to my secretary when he’s finished with it.
ThH 4 B4 e R o K7

When can you get the finished product to me?

W iR B KA & 3T,

We should have it put together by the end of next week.

BT, AR RRINT . THERH

Great! That’1l be ahead of schedule! Good work.

R, FEE: AN AAERZEANABE,

Well, as the saying goes — we aim to please!

BAVAR A ZL B4 A, FFAFRUR A,

Why don’t we grab a bite to eat and do some catching up?

WM, TRAR? REWFAH LN E, REXARILL?

Yeah, why not? I’ve got a little free time on my hands. Where do you want
to eat?

HAF, REARELARNELE— T, AR LERNFA S IARER, KA L
BRGE, BWRETTHIH, KNAIKELE GE 2&Ak, REFILKHEEZ
2, K2000 F—H £4,

Hi, everybody. I just want to make a brief introduction. I don’t know how many
of you know me. I’ll be taking over the marketing division when Mr. Zhang
retires. I've just come over from USA GE Co. , where I was the Director of Sales
from 2000 until this year.

XAFRE, MAHEIHAR,

This is Mr. Li. He’s just come over from sales.

W, gk B R, FAE,

Good. Well, welcome aboard, Mr. Li.

HAK, Tkt BREFRAEXETADENHELT GD?

Excuse me, Ms. Wang. Could you tell me the fax number for Ms. Dang’s office
please?

AP, sRAEIXE, 0531 -85859888, 4w RiX A5 AL Ril, X — T 0531 —85859035,
Sure. I have it right here. — 0531 - 85859888. If that one doesn’t work,
try 0531 —85859035.

o, RAREAER? RAMKRET, REIFR A TIRGZD], F4ART LS HIL,
AR F 2% o
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Hi, Mr. Zhang? I'm Lin Yun. I've been asked to handle your training and
introduce a little bit of the company to you. It’s nice to meet you.
PRI Z L, hERE, EAXIMFRRT - FAREREELR
TEo

It’s nice to meet you, too, Ms. Lin Yun. This company seems so big right now,
I don’t know how I'll ever get used to it.

R EhRABERET ., RALK—DEAFNGFE, EMRNF
DAAFFECHEERZAEM L,

After a week, you'll be running around here like a pro. Let me give you this list of
departments, first. Next to each department is its location and the name of the
manager.

8T, XEFXET, kazk L,

Great — That’ll be a big help, Ms. Lin Yun.

., RAFXREPHXARD LR, RN LETAEFXRLAFR?
All right. T want to bring everybody in on this project. when can we start working
on this?

o8 RATT AT 8:00 £ F— AR F 42

Well, we could probably get started with a strategy meeting tomorrow morning
at 8: 00.

AFRENSA—BM, Fht, RRAATLLHFRANE,

I definitely want to meet with you, Mr. Li. I just need to sort out my schedule.
Hlo B AR IUR B R HEH T o T FRALAFINE

Well, I know you’re pretty booked up these days. But, we’ve got to work fast on
this. _

Kb K ik, RMBAARARMT ., RTALAREAE10:30, KATD, F
ST

I realize that. We don’t have any time to waste. I can put you down for 10: 30.
Could you make that, Mr. Li.

ik AR, RAFM, 2L,

Let me see. That’s no problem. I'll see you then.

FhA, RO RBLEAES B ENEG?

Mr. Li, can you squeeze me in sometime today?

X Ty, Tkt ROAEFRI
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That’s a big order, Ms. Wang. I am really swamped.

HPGHREEL, TRLOMAFLEBHGZATRFE—BIK,

I know what you’re saying, but I have to go over the books with you before I go
see our tax guy.

e, iERBAEEA S, 2:30 EAH? AR FELDE, BAREF PEw?
Right. Okay, let me see what I can do. How about 2: 30 right after my lunch
meeting? It won’t take more than a half hour, will it?

BiX ZMBMOGAAT RS, Firt, MNALERS, THWEZANE,
I'm afraid we are really short staffed this week, Mr. Li. I'd like to accommodate
you, but I just don’t think I'll have the time.

RO EERARITHALRT D7

Are you telling me you’re not going to meet with me?

BATFA, R, BRABMITEN, TANKLZERFS,

Not at all, sir. I'd just like to push it up to next week. I'll have a lot more free
time at the beginning of next week.

e, RARAREFXAMF, RERALAHNLEET

Well, I don’t like it, but I guess I don’t have any choice.
FREMNE, RRKRZ, RFED?

Mr. Li’s office. Lin Yun speaking. May I help you?

i, WA, BRAER, BRERPFLEHANNE,

Hi, Lin Yun. It’s Hua Long. I need to book some time with Mr. Li.

A, SRR E, IR A EAR ILAL?

Certainly, Mr. Hua Long. When would you like to meet with him?
RAEAALEI =R E A LHG?

Can you see what his schedule is like on Wednesday?

RAEIRAR LG A 8] — A — T &9 F A5 ?

Can I set up a time with you to go over the training manual?

T, ibkRFBAR, 7, REM——REF, ZHw EFLIT,

Sure. Let me just grab my calendar. All right. I'm free all day Tuesday and
Thursday morning.

B b AiE, 10:30 B KR AN T EH?

Tuesday morning is good for me. How about 10: 30 in my office?

. M, BEAEL,
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Okay. Sounds good. See you then.
AMNTRAFLMAL—TE, L, ZALEEAPEIR—T,

Let’s meet before next week’s meeting, Hua Long. I want to kick around some
ideas with you.

KA, R — ERARR Kb, xR BUAEAT BT 9] AR AT

No problem. I've got a really light week. Anytime’s fine by me.

AT, AMKETER—TFRL, =5 E£E7

Well, let’s plan to get together next Monday afternoon, around 3 o’clock?

17, AL EFLIR—TF,

All right, I'll put you in my book.
BIFEARERBZ AT AR K, 126k, ALBHFEEFFTE,

I'll need to meet with you before you go on vacation, Jia Neng. I have a few
things to clear up.

RBFE TREZMHFRAKET . RAE—TINAZN =808

I’ll be glad to. But my schedule is super tight this week. I think the only time I
have free is at lunch on Wednesday.

AT, REFA,

That’s fine. I can make that.

¥, MABRMER=FF R,

All right, then. I'll see you at noon on Wednesday.
RBEAMESRBRWE T X6 uE RN GEA AR 8 18 & HeD?
I'd like to set a fixed time for this meeting before we finish today. Can you all take
a look at your schedules?

EHw LA ILRE RIE, AT A ZMvw £ 10:00,

Thursday mornings are usually the slowest around here. Why don’t we set it for
Thursday at 10: 00 a. m. ?

BARAT. AW EF 930 KCEZAT A0 L, ZHETF2:00 E47

That’s out for me. I already have a standard meeting on Thursdays at 9: 30 a. m.
How about Wednesday afternoon at 2: 00 p. m. ?

AR Z A, R RN AR EH],

That’s all right for my department. I don’t know how the rest of you feel.

Lit, REZRAN R FRMNK TR L,

Wen Zhi, I need to work out a time to get together with your people.
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FFAANARLIN B "D ? P& FoikhbiX I ARM,

Does everybody need to be there? Lin Yun and Jia Neng are on vacation this
week.

RAFFFENAMRGEA . T B A B 18] S e 7

It would be best if everybody could be there. How about next week sometime?
ARAAH AL, RTFLEDE, 1757

Let me take a look at the schedule. I'll get back to you this afternoon, all right?
EMTEXRRACHAENIZARAEL Lk, BREBP XKLL NETZ
IR, FREALE I

We’re going to need everybody’s input on this project, so I'd like to fix a time to
meet next week and hear what you all have to say.

B TEELF, TRAXRSOTFERMAIE,

I'd prefer to meet in the morning. I’m going to be out of the office most afternoons
next week.

KA, AMKEZEZM=EF9:30v8, defbT B Hva T A4S,

I don’t have any problem with that. Let’s set it up for 9: 30 Wednesday morning.
We can carry it over to Thursday if we need to.

e, MMRKEEALAR?

That’s fine. What do the rest of you think?

R, RYESIHD?

Hello? Is this the Maintenance Department?

if, &, HAF?

Yeah. That’s right. What can I do for you?

KNI NARS M, RETFERAAD?

We’re having a lot of trouble with our printer. Could you come and take a look at
it sometime this afternoon?

i EAA, 4F, RFM, AXAHE 4T L,

Let me see. Yeah, all right. I’'ll be over about two.

ITHT, BE, IRiX L )LererD?

Excuse me, Zhou Qiang? Are you busy at the moment?

R, &, AFD?

Not really, Lin Yun. What do you need?
ROFERANBRIRT , RENFEAAD?
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My fax machine’s on the blink. Would you take a look at it?

¥, REF—HFLEM. KK 10:00 LEELH?

Sure. I just need to do one other job first. How about if I come up around 10: 007
2 FkE? REEFLERRF—AFHFERE. RARZILRATS?

Mrs. Liu Fang? I’ve been trying to figure out when we should have the New
Year’s party. Could you take a look at these dates?

LR, 29 FRITT . KBS AF—EXRITS, 28 530 FHIT,

Sure. The twenty-ninth is out. I'll be out of the office all day at seminar. Either
the twenty-eighth or the thirtieth is fine.

B AREMKE30 Fre, T3 EFFE S &, KHENE, KETALERE
AT

Well, why don’t we make it the thirtieth? We can set it up from three to five. That
way, everybody can just go home afterwards.

REA T, RRBOEFR, BRALT . Z9HBERANS

Sounds good to me. You make up the invitations, I’ve got run. I’ve got a meeting
in five minutes.

Witk i, kA, FAELABATAFENELS KRB E— K, KRAN
8] *5 7

Thank you for your application, Mr. Liu. Mr. Li would like to set up an interview
for early next week. Do you have time?

A, kA, REMELEHF, THMEAEIT,

Yes, ma’am. I could come in any day next week, except for Friday morning.
W, iERAAEGEEAE, RER_TF—EFAZ, B MRERD?

Fine. Let me take a look at his schedule. He’s free on Tuesday afternoon at 1: 30.
Could you come in then.

A, RHF

Yes. That would be fine.

AL, BRTEHRELER, KiEkE,

Then, I'll see you next week, Ms. Zhang Jie.

¥, RELEZHM—FF, ¥ EEROES,

Yes. Let’s say Tuesday at noon. Bring your portfolio with you.

LR, R LT 2 FBERALERTRD? KEALE,

Certainly. Is there anything else you would like me to bring, Ms. Zhang Jie.
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AR, i, RCLARGEHET .,

No, that’s all. I already have your resume.

A2, Fhi, HFRIFMEATER, 2ETRDRERMNIENA G F A
S8

Well, Mr. Li. I'm sorry, again, for the delay, but we should have everything
completed by the time you get back.

RERF LT KA TIAELHAE 27 5 R ED? XHFIRMNESA R BN,
I certainly hope so. Can we arrange to meet on the 27th? That should give you
enough time.

Ry, A, TAFTHR, HMEHER, AMNMARRATUAEZAE2T T L
4 10:007

Yes, sir. That’s more than enough time. I do appreciate your understanding. Why
don’t we say 10: 00 o’clock on the 27th?

¥, Kk, BRI,

Fine, Ms. Zhang. I'll see you then.

ey, hERE, B AR S| A AR

All right, Ms. Lin Yun, when will you be arriving in the city?

AR EF 11:30 9 kMBI X, HFAEBNSHA FL?

I should be coming in on the 11:30 morning flight. How far is the office from the
airport?

RHB o, RERARE, ZHME 15 F, L4 11:30, *e?

Only 25 minutes or so. We'll send somebody to meet you. That’s 11:30 a. m.
Friday the 15th?

i, REETFERF A

That’s right. I’ll be in the baggage area.

Whzh? EMERABABRTENRE

Lin Yun? We’re having a farewell party for Gao Peng today.

Hamig? RARE, TRARGARRELERBT

What time? I'd like to go, but my calendar is really full today.

#A112: 00 F45, Fi2FEANST F

We’re starting at 12: 00 and it’ll go on for the rest of the afternoon.

BARAEFFIR, RRHYEZE LA 5 E R,

I’ll try to make it. I should be able to fit sometime in around 3 o’clock.
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T4, FhA, BRANF, KeLeMP, KALLEREEAHEZ -2,
Good morning, Mr. Li. This is Liu fang, Mr. Zhang’s secretary. Mr. Zhang has
asked me to set up a meeting with you.

M, Wkd, FRE-TRLFF, KOBFHELT . K—WFHLT,
Certainly, Miss Liu, let me get my book. My secretary’s out, and I can’t keep
anything straight!

KA, ERELEFLIINFITRD?

I understand. Would you like me to call you back?

Kok, AT, 30 5 FF4:00 &ELH7 — I E5H?

No. That’s all right. How about the 30th at 4: 00 p. m? Is an hour enough?
ARG —@, FAEGMNH R X, KNELERES, LESHFEE
A8,

I do want to meet with you and take a look at your catalogue. We’re redecorating
and are going to add some things.

R, KRB EH R RFA, TA=f e iEToMERAR TS R,

Well, I'll be glad to help you out. I can come out anytime on Tuesday or Thursday
of next week.

AR ELEZMETH1:30, AMFEFZ—BHIMHEFES —FAG
VI

Let’s put it down for 1: 30 on Thursday afternoon. We’ll definitely need some new
filing cabinets and at least one desk unit.

o BHwHRICHEA G AR R AR EN B RAF R,

Fine. I'll bring both our office furniture and equipment catalogues on Thursday.
¥R, fefedk A @R KA 6 T P A D?

Luo Gang? would it be possible to meet with you to discuss my department’s
budget?

Lakep, k&, ibRBERGNELH, RKI2FHZE, LRRAXEHw, EF
9:00,

Of course, Lin Yun. Let me look at my schedule, I have some free time on the
12th. That’s this Thursday at 9: 00 a. m. .

7, R, Rk R LI FRMNEA $ S RD?

All right. That’ll be fine. Can you put together a rough idea of the Kind of money
I'll have available for the next year?
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Tk, RELAMAHRNMET —MEFK

Certainly. I've already worked out a general budget for all the departments.

R, £F, BEMNTHLEA LB 0IFE, 2RRGARET . REREHIRT
LR ZT

Well, Mei Fang. We were going to try to surprise you for your birthday. But
you’re just too busy! Can you tell me when you’ll be free?

K, TR, RMARFT . REFEFRKULR-R, EMLELH?

Oh, Luo Gang. That’s really sweet of you guys. I would love to get together with
all of you. How about Friday?

X3FT ! H4ArE?

Great! What time?

Z—THAHAE, &M 1:00 £ X7 2LIFD5?

I’m free all afternoon. Why don’t we meet at 1 o’clock in the lobby?

A%, AL FRE AR —REF—T,

Dong Fang, I need to go over a few things with you.

L R4F, FRIGRA, B4 AR EFRE?

Certainly. Mr. Luo Gang. When would you like to meet?

ABESXTH, HERWUZIE

I was thinking about this afternoon, after the sales meeting.

*F, #hA 3:307

Fine, at 3: 307

5%, miRWFEASKE,

Mei Fang, I have a big favor to ask you.

%Rk, HE?

How big, Lin Yun?

M, BAZGBRBERBER —THART FHRED

Well. I was hoping you would cover for me at the strategy meeting this afternoon.
THERIT, hEw, SRTFEAFEEFBALAZA 223

But, I can’t, Lin Yun. I’ve got two committee meetings back to back this
afternoon.

HRAEMEM AL —TD, RA? RAREFTALELTZE T,

Would you please take a seat over there, madam? I'll let Mr. Luo Gang know that
you're here.
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Wilt, R TRAEXEF,

Thanks. I can wait here.

A, LR FRE—BNE, X2IITFAALEELETFR, EMEFTREE
AT IR 2

Well, it may take some time. Mr. Luogang’s at a meeting at the moment. It
would probably be more comfortable over there.

HWE T, Rasre, #M,

I see. All right, then. Thanks.

i, RS

Hi. Is this supply?

A EFH, REANRMA 457

Yeah. This is supply. What can I do for you?

RAZRBGHE, REZFHENIEE, —SAKEF—EEH,

This is Lin Yun in Development. I need two boxes of company letterhead, one
box of ball-point pens, and a box of envelopes.

¥, X FM, Re ST EEH AT

All right. No problem. What’s your extension?

2, KRBT IRAEXERG?

Hey, Lin Yun? Are you getting take-out?

AN, REHAG?

Yeah, do you want something?

RW, Wi, RELREGSRTEZNE, —hEE A — KRR T D7
Yeah, thanks. Could you pick me up a chicken salad sandwich, an order of fries,
and a large diet coke?

R M, R ERARED? RORBMRET,

No problem. Do you have any cash on you? I don’t think I have enough.

HA, RiLHREMSROKAETRT 57

Du Bang, Did you remember to bring back that software I lent you?

_, hEx! FREL, 2EERET .

Oh, Lin Yun! I'm sorry. It completely slipped my mind!

AKX FR, IR, mRIREARIEET R, KRG,

That’s okay. Du Bang. If you could just bring it in tomorrow, I'd appreciate it.
— &, KA FIHK!
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Definitely. I'm really sorry !
BiL B RMNEFEZHF S HAD, AMNLFIKET,
We’re going to need a lot of new stuff after the holidays. Let’s make a list.

ey, FheL, KRAEAFEN?

Fine, Mr. Li Lin. What do you have in mind?

R, WARMNAEFLREEKIRT, FPRBERREAR S BT FM,

Well, to begin with, we’re going to have to get a new desk for you and I'd like to
replace the old typewriter.

! BRAER! ANAZRE—ET ! KXW EH! BEATEHX?

Yes! I agree! We could really use another one! I'll get on that right a way! What
else would you like to order?

FHit, BAAETREE, B LGRS LI HHEL X,

Mr. Lilin, Mr. Dubang’s on the phone. He’d like to know if you can send over
those training manuals?

R®, LFEEAXT FrREMNEIY HNE,

Oh, tell him I'll leave them at his office tomorrow afternoon,

WA ELSR T FiteenNidx,

He was hoping that you could drop them off this afternoon.

XBMARAT, ZEMHEETRELIR, AXTHF1:00 FeE =R,

I’'m afraid that I can’t do that. They’re at the printer’s being copied. They’ll be
back tomorrow afternoon before 1 o’clock.

SRR, RARLL? RAINELEEZXE EEANT,

Excuse me, Mr. Du Bang? I just need you to sign these before I leave.

R, hE, FARERFTRELAR, wRBGEXARBRNE, RTRRS
—F=%.

Sure, Lin Yun. Sorry to have kept you waiting. If you hadn’t told me, I probably
would have just forgotten all about them.
XRBRGRY, L, ZEREZ—AKRTAT,

That’s my job, sir. Just one more signature here, please.

L2

There you are.

BARAARGt, HRE, TRAFRFIRF LI,

I hate to do this to you, Lin Yun, but ’'m going to have to ask you to put in some
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more overtime.

FFESRTHFD, RFRLLE? RCEBAZHT .

Does it have to be this afternoon, Mr. Du Bang? I've already made plans.

B, BRAFLRAESRM, TAIRETEET EH, KO1TAH XM

Well, I would have preferred to do it today, but if you’ve already made plans, we
can do it tomorrow.

I fE XA RRBS, L, BFBLEF SR

I'd appreciate that, sir. How long do you think you’ll need me to stay?
FHRELE? BA—H RGP iFFEEAGBAE,

Mr. Li Lin? I have a request here from purchasing that needs your approval.

R AR, REXEFRAFMAZ 586 LhE, RLHMEG?

Let me take a look. This is for a 586 computer with modem. Who’s it going to?
RABALRZT KL HANERNY,

[ believe it’s going to Ms. Zhoujie’s office.

W RITAN RS, E/FEE—T,

Get her on the phone, please. I need to clarify this.

HAR? RAELL XS EEFD? M HHRETFARMTRT,

Du Bang? Could you co-sign this approval sheet? Accounting’s getting really
picky.

Fpoil, MNLBBRAREGHOMNAEST . KREFILEFTF?

I know. They’ve already sent back two approvals I sent them. Where do I sign?
AEIX)L, X R K45 AAEGIRE .

Right here. It’s for that new fax machine we’re getting.

_, o, RARRT , SR, FLER2BB|XAN2 % AR

Oh, right. I remember. There you are. Hope you don’t have as many problems as
[ had!

HRESRLHEREAT AN BED, ITF7, RESh—RETEED,

Could you call Mr. Du Bang for me, Wang Ning, I need to go over some stuff
with him.

LR, FhAL, ERALFEA-BEGHINTD? REXRFRILN A 55
#ITT R%,

Of course, Mr. Li Lin. But, could you tell me his extension number again? I
haven’t got all the numbers down yet.
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T, 9-0-0-9. N £E&, KTFEFREF,

Sure, it's 9 -0 -0 -9. Don’t worry. You’re doing a fine job.

T EM, FHREL,

Thank you very much, Mr. Li Lin.

o, R, S RIFG?

Hi, Du Bang. How are you today?

AT, ARAE, BRAZXHGEERLEENFD? SR TFREALALKE,
Just fine, Mr. Fang Rong. Could you please sign this memo? I want to get it out
to everybody this afternoon.

P, M —G?

No problem. Is this the only one?

BT, SRR —4, #Hilt,

Yes. That’s it for today. Thank you.

W, AR, RAERR L AERLLD? AFAA—KXKBEEAB, REUKXERT A
3

Hi, Fang Rong. Would you come with me to supply? I’ve got to pick up a load of
stuff and I'm afraid I can’t carry it all.

EEE, RE, FREFLEXRK,

Sure, Lin Yun. Let me just grab my coat.

Wi, B ReH e, A aTHRH=M,

Thanks. I appreciate the hand. I'd have to make two or three trips on my own.
AEA A, RRERD,

Don’t mention it. I’'m glad to help.

BFHALE, REREXENELET

Mr. Li Lin? I think it’s time to get a new computer.

&2 hE, RBIEZXEETAR,

Why, Lin Yun? I think the one we have is fine.

T RMAAE T LA, IEHAMART, KNHAFTZ—SHH— &
T

For the amount of work we do on the computer these days, the one we’re using is
just too weak. We really need a higher model.

He, A R— T, AR oM FHRNAFTLRAEXLAX—LTF4,

Well, I'll think about it. I don’t know whether accounting is going to agree to such
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a big purchase.
XRAKREHRBEN, $E, RAZ—HFme fARRERLATF.

This is what my boss is expecting, Meng Lu. He wants a detailed list of expenses
and equipment costs.

e ik AR RAT R S A 6, AL

That’s going to take a while to put together, Du Bang.

AT, FE, BARFHAINMARSEEMABLEETH,

The sooner, the better, Menglu. I don’t think he’ll sign anything till he’s got that
in his hands.

KRALREM ERMNGH LG?

I'll get to work on it right away. Anything else?

I BN E? RN EA —IRZAG?

Mr. Fang Rong? Could you please take a look at this for me?

BT L, A&, HAFM?

Certainly, Lin Yun. What’s the problem?

R, R—ABAFHTY, TRARBAKR—HRFHT .

Well, I was doing fine until I went to save the file and then everything froze.

L ZRA A

Let me take a look.

757 RABGKELERXEHGLFLERL,

Fang Rong? I think you’re really going to like this new word processor.

A2, RITREM,

Not me! I hate computers.

thoth, Aith, SRUERARRE S, M ATAAKFEMF, RFHptik
77 o

No, really. It’s so easy to use and it does everything for you. It’s all at the touch
of a button.

KR, ARIBRERTHML,

I don’t believe it. It just seems easy to you.

e, iz, RERRRAAZILGER, TRELHOT, RELLECEH
AR 7

All right, Lin Yun. I know I'm supposed to be the boss here, but I am at a
complete loss! How do you get this thing to work?
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RRAA, Fhit, AH 447

Let me take a look, Mr. Li Lin. What seems to be the problem?

B, FAARE XA AEITEP,

Well, I thought all I had to do was push this button here to print.

XAE), TRNZXEZHH ST, RFEFHTHAENERARE,

Well, that’s fine, but we have two printers here. You have to tell the computer
which printer you want to use.

THAF, 7% —BAFBIXEZROHEATE ST,

Good work, Fang Rong. It usually takes people a lot longer to get a grip on this.
B, RTERLZINIKRME, — Lkl THS, BAREK—WIVAT
Well, I've had some practice with this package. Once you know the commands,
it’s pretty smooth sailing.

RIEH, BRRRFRTERAE, R RHMIREE HRG A,

That’s true. Now that you know the basics, let me show you some more advanced
functions.

LS b L

Great! Go right ahead.

¥, HHo. B, MANRGED, #hit—AMRE Gt ke Fa,

All right, Fang Rong. To get started, you enter your password. Just choose a
simple one that’ll be easy to remember.

ARHF, L-I-N-G E4H? BARILTFHLF,

Okay. How about L-I-N-G? That’s my son’s name.

1To BRMAIBRTEZHRANX-Y-SKHEF,

Fine. And after you’ve entered that into the system, you need to type X-Y-S to run
the program.

X-Y-S, #5387, REEALEHE,

X-Y-S. I see. Then the main menu comes up.

T, SRERBINAORE—K, FE., haiZ £ 4 558 EH7

Well, this is your last day of training, Meng Lu. How do you feel using this new
system?

REELXE AT, RAANLLFAMEEZFAG,

I feel pretty comfortable with it. I just need to clarify a few things.

A A, R4
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Sure. What do you need to know?

B RRKER TN, EAE2EB R BB LFRIREL,
Well, I’'m not very sure how to import a document or how to overlay a picture onto
a text.

ey, HE, XA ES, 2 R TFOMFmET .

Okay, Jiabao. That's the right idea. But you're putting the figures in the wrong
order.

R fo il X B F A M

I didn’t realize these had to be in order.

Bo BARGA, HHMR AL BT,

Yes, the computer can’t read the figures the way that you’re putting them in.

o, K EIZELMANRT

Well, how should I be entering them?

&, FPpdRRE, TXMRAH LZRLEERT .

Meng Lu, I know I'm not stupid, but this program is really making' me crazy !
& 4 B 6RO

What’s giving you trouble?

B, R FTEIABEREREAHEIFE, 22 BT, CMNMRELT
Well. I’ve put together this design and I've merged it with the text. But when I go
to print it, it all runs together.

LA X RDBERERET . BRAA

It may be that you’ve set the wrong margins for your text. Let me see.

£%, WHRTH?

Mei Fang? Can you give me a hand?

R, EAT?

Sure. What’s wrong?

o, RIEAZGITH T, TRYAITRF.

Well. I’ve got the system running, but I can’t open my file.

ik £ A A KRR EITI,

Let me see if I can get it to work.

L, RAEEXA, IAHGECHRALYMLT !

Ma Bin. Let me show you something. This new computer system is amazing!

HAH AR 67
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What’s so special ?

WAEIL, ZIEMIT— &G, BAACHITPRE!

Take a look at this. It’s got to be twice as fast as our last system and look at the
quality on the printout!

Jitk, EARREHD?

That’s fantastic. Is it easy to use?

ZR? BARRFHENAHEM, RER—RDG?

Mai Ke? I can’t get this graphics program to run. Can you take a look?

Th, R, RAFGHSER, Kk, KREFK,

Sure. Oh, you’re using the wrong command. Here, let me show you.

R REM, EREF —RAZA KM,

Thanks a lot. This is the first time I’ve used this program.

AF, RBRRFLENNE, TERFLEEHANFA.

No problem. It takes a while to get used to, but it’s actually pretty easy to use.
A 2ARRKL T, TRAKERITH RAFX LB L, Foill & 2557

I have tried everything and I still can’t get these charts to print, properly. Do you
have any idea how to do it?

AARKK, RERGITHPRIGEE R, KRB e,

['ll try. I think you have the printing parameters set incorrectly. Let me just change
a few numbers.

WX A ) LFT? KT AR SARRBAKT o

That’s all it takes? Do I feel stupid! Sorry to trouble you.
—RERRM, B, RE S — IR AR E] P M,

No trouble at all. Sometimes it just takes an extra pair of eyes to see the problem.
L#, REZMRGEE,

Ma Bin, I need your help!

E L0, REx7 AR R M0

What’s wrong, Lin Yun? Having problems on the computer again?
RE2HB G ZRRXENEHARE, ARBARARNGEILITH LR H
LA

How’d you guess? I have no luck on this machine. All I want to do is look at how
my work will appear when I print it out!

XA PR, Be— T kst F8, bk th RIRBMAF— A,
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That’s no problem. Just press function key number eight. That’ll bring up the
screen you need.

$Foe, i, HRAERMEBAK T, TR AR MRS F.

All right, Lin Yun. I have done everything that you told me to and this computer
still won’t do what I want it to.

B R A 4 F M, AR RFEBEBLAGET B?

What’s giving you trouble, Du Bang. Are you sure you did everything as I told
you to do?

%3tih, HABRK “XRS" ARG, REAEH, XG5 G-R-A-P-HiAA
BB, THRALEE R,

Absolutely ! First, I type d “X-R-S” to access the system, then my password, then
G-R-A-P-H for the file I wanted, but nothing came up!
%hET—H%E, 43 GR-A-P-HZ#HF&C: (FF).

You forgot one thing. You have to type a C: (colon) before you type G-R-A-P-H.
RAEBGREIN RGN —LHEAE, FE, KA, ZEZR PRSI A
B 47

Let me explain a few of the more advanced features of this system, Meng Lu. If
you look here, there’s an icon for merging.

A&, AT, EARAR?

Yes, I see it. How does it work?

54— A AR, AR E—TFRABR, REITAGES Lo XL,
Well, you click on the icon while you’re in a document and then type the name of
the document into which you want to merge.

XA RAPATH AL A IR S AL F E 68T E] T o AR,

That’ll save me a lot of time on mailing list and when I’'m addressing envelopes.
Let me give it a try.

F134F, A, heilE 2Rk Lo AT i RG7

Good work, Du Bang. Do you know how to print out what you have on the
screen?

BAAT, RABRARE P K6 = E = Rkfedrep, D2

[ think so. All I have to do is press the function nine key and then return three
times to get it to print, right?

s, T de RARF AT A R T R AT IR BCR?
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Right, but what if you want to change the paper size or the number of copies?
AL L ERFIATEHEFHH AT Y LT “Yes”,

Then, I just type Y for “yes” when it asks me whether I want to make any
changes.

Fik, AL TAMKFH M LR %6 B R T A H?

Li Lin, Do you know if it’s possible to increase the font size in the text without
disturbing the image or altering the overall document?

XARIZERFM, X F, AMNLeBHBME] —d, 42BERERTIES
&,

That shouldn’t be a problem, Liu Fang. Let’s move the picture over to the side
first. Click onto the image and drag it over here to the right.

. RERMH K7

Okay. Now, what should I do?

WAL TR, HRFH, RERGLFHARFE-NRL, RLHEM,
Now, click onto the text block and then increase your font size. As long as all
your text is in one block, it shouldn’t be a problem.

£, EBERAELSER I,

Hua Long, I think you’re going to get a kick out of this feature.

MAHL, £F7 REBXE L2 ATXANHKMR,

What's that, Mei Fang? I haven’t done much with this software package.
AN R T AECRE LR A GLT R, REZTRAEESH, AKX
8

With this package, you can do all of your slides on the computer. You, can even
move them around, enlarge them or shrink them.
BH—REGRTIEEMES T, LEREFT—TFTHREZH, 4597

That’s going to make my presentations a lot simpler. Why don’t you show me how
you do that?

SERAL, KRR AE? K — LARBATRARH, TRAEAERAFET ., RAZELEH
T,

Excuse me, Mr. Lin Mu? I was doing fine up to now, but then I got stuck. I
think the keyboard’s frozen.

bR —IR, RIXH, KA EHLIH A%, REKAERE F M3 Alt, Delete
#= Control 4
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Let me take a look. Yes, you’re going to have to re-boot the system. Take your
disk out and press the Alt, Delete, and Control keys simultaneously.

R, WFH, RAXKELT ., TREARFHERF R ARFTHT . RE—TF
KA RAF TS ?

I see. Okay. The system’s come back up. But I'm still not sure what I did wrong.
Could you watch what I'm doing for a minute?

Lk, e, KB TR B M,

Certainly. Go ahead and I'll see if I can spot the problem.

W& 7 X RKE A Ao dT I 6 BB &7

Lin Yun? Is this the correct screen for setting margins and line lengths?

26, FE, AEGRATEZLEREAEZHORTRER £,

That’s right, Meng Lu. Now you just have to click on the sizes you want and
enter.

¥, R REZEAATCHFHRELZHR?

Okay, what if I want to change the typeface?

ARERHEANT — B EEXANALGBAR, €28 KRN BEHATHLEEY
FAR

Then you have to go into a different screen. Click onto the icon here in the corner.
That’ll show you the available typefaces.

A, RRRB|RERMAG RN AT o RAH L H%D?

Lin Li, I can’t locate the document I was working on yesterday. Do you have any
idea what to do?

AAE R AT

Are you positive that you saved it?

RARBEET, BMTEE-TF, REHHE, ARASRTF LT LAHE
B, TRALERRIET,

I’m sure I did. 1 worked on it all afternoon and then I saved it. I just had a few
changes to make this morning and now I can’t find it.

AR B L EARMH, FX, KRR ITEANB XD?

I’m not sure what to tell you, Litian. Have you done a directory search?

! REATRINKRFETRRT, K— 0 REAREETTAR,

Lin Li! I finally got this program to run! I’ve been working on it for the last two
days, non-stop!
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Congratulations! What did the trick?
FEEDERFE, ARMRNAET —BGLGRAF, FEA—NRSHY
réd

It was a really simple solution actually. I just had to change the order of some of
my commands and insert a command I had left out.

FRRE! A, L REN R RO R ETReR!

Good job! Now, maybe you can help me get my program running!
BEZERABRR, 2F, REMET,

I'm going to need a lot of help with this, Liu Fang. I'm really confused!
XERKAXEGAG, I, AN—F—F R, REBFHTH?

That’s what I'm here for, Du Bang. Just take it one step at a time. Have you got
the system booted up?

BT, RARKIX—F, RERKLREC: >, TAREEZRILT,
Yeah. That’s as far as I've gotten. I'm looking at a C; >, but I'm not sure what
to do now.

¥, MW-IN#HAEZRE, ARILEFT D7 LREH WPS. 1 6§ BAF, iX
ABRMBEERAGLFHIE

Okay. Type W-I-N to bring up the main menu. See all of those icons? Click on
the one that says WP5. 1. That’s the word processor we’ll be using.
BEXBEIANIHT, hE, TARLAELAE,

I’'m finished with the document I’ve been working on, Lin Yun, but I'm not sure
how to save it.

R de e 4T B kD7

Do you want to print it out?

AR BARREHFRRMMEP R LA,

No, I just want to save it so [ can add some more to it tomorrow.

ARLF, 4 Escape A AR LF—A, IR AAREFTHhRB| XL, -
All right. Then press ESCAPE and select the second option on the menu. That will
save it and take you back to the main menu.

EN? EABBEEEXLN? BLREERT,

Jin Bei? How do you format a disk? I can’t remember.

%&4TCD\ (R4#t4) DOS K= %, FirFormat A: (§5).
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First, you type CD \ (backslash) DOS and enter. Then type FORMAT A.
(colon).

3. HAET . REECEREA—KEEH, KIFT ., sRE, RMAR%E,

Okay. I see. Then it asks me to insert a disk. Great. Sorry to trouble you!

R AR, — BT

That’s all right. It’s no trouble.

2 N7 FRA R 54,

Jin Bei? I've got a quick question for you.

To HAPRIAM?

Sure. What do you need?

KRBT IRITIHRR T d A4 BR A3, TRAEELAFATFTARE,
'm trying to change the paper size from A4 to A3 before I print out, but I can’t
seem to get into that screen.

RFAANITARX, RECLPARATELAS, ALTG?

You have to go into print mode first and then it will ask you if you want to make
any changes. See that?

W, M), ReEZIRFAEEDG? “FREXM: AF, €K, kK" ?

Hey, Lin Li, Do you know what this means: “Failure to read disk: abort, retry,
fail” ?

gl RGAEEEE T P, AL

Yes. There’s something wrong with your disk. Is it a new one?

R, RRNETZRE R

Yeah. I just pulled it out of the box!

ARE I AT AF AT , RBEA X LREH R

Then I know what the problem is. You haven’t formatted your disk !

RAEH A FAR 40, £ N2 /D, hAH D TERAEKRLR I
ARF?

How did you do that flier on the computer, Jin Bei? You remember, the one you
did for Mading’s retirement party ?

it4F, #& A 82—A v Smart Draw #95kH4, £2 T 7

[ remember, I used a software package called Smart Draw. Why?
REARMANEZRERRENANRE, REM—ANARKARFHITLF
AT R

B AR BRI TR « AR FIVERR /N ZZ A « 2B H AU EW SR IEME S « http://etran. 5d6d. com



IXHLE ISR AL

,m-

[’m trying to put something together for our office Christmas party. I have two

images and ten lines of text to combine for an invitation.
o R XM K% M Adobe Illustrator # R /i Smart Draw, XA A& & £ ] £,
. EARA 5 & Adobe ) E 47,

In that case, I would use Adobe Illustrator instead of Smart Draw. It’s easier to
use. Just click onto the icon that says Adobe.
RLUERTHAMFEIRE, 244, RALZHEHALAT?

I worked through all of the training screens, Mr. Jin. What should I do now?
W4T &, AEM—ANEFRS A, REABRHAR?

Go ahead and try to work on a regular document. Is there something you’d like to
work on?

A, AEABRR— LB, RRFLHBEIAE,

Yes. I have something here that I've been wanting to work on. I’ll start on that.
¥, A FMAT R ES R

Fine. If you have any questions, call me.

RBLZXN I m— AN, Rl & A MG, HART?

[ want to create a password for this document. Do you know how to do that,
Lin Mu?

#oill, %%, # Control 2 O 48, B P4, RABEALIRMARG FA,
Yeah. It’s easy. Press CONTROL “O” and then “P”. Then it will ask you for
your password.

BN FE B2 )G &L DR

What do you do after you’ve typed in your password?

B E#HATT o

Just press “ENTER” and you’re done.

N7 RER—TB?

Jin Bei? Can you come here for a moment?

TR, FH, HAFM?

Sure, Li Lin. What’s wrong?

ABARGRABEAT, ERRFAT,

I think there’s something wrong with my mouse. It’s not working properly.

ik RAA. AZERHLFIEY,

Let me take a look at it. Sometimes these rollers get stuck.
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FELE, RCZFAREIKMHT, AAFTARARARET?

Ms. Meng Lu, I’ve completed the training software. Should I move onto the
advance screen?

LR, REREAAE, HBEHFET A,

Sure. As long as you feel confident, go right ahead.

KELAHJNB RN R BRT

How do I access that screen?

M A LA EFRATT .

Just click twice on the icon in the far right upper corner.

KA AN BB OB, FRESKRE XH S M, M AELREEALR
LIRS o

I want to introduce this new software package to you. It’ll definitely save you a lot
of trouble and it’s basically pretty easy to use.

iR ERBEMNL XA REMAN? REFRERER

Is it at all similar to the system we were using before? I thought that one was fine.
AL H AT — B A A R, X B QTR E S FH . AR ERR
AACWE—ERARREHF S . AMNARAAZFHLAFC,

The software package will let you do a lot more than the one we’ve been using,
and I think you’ll find it’s easier to use than the last one. Let’s start by taking a
look at this manual.

*Fee, &K3kRRAK,

All right. I’ll give it a shot.

i, A ReERBEALEREK, RERILEFFTE

Lin Li, I’m not sure how you want to handle this account. I think there are a few
things to be sorted out.

A&, LA, RIAAHRMNE R KPR TR ARFERTZA

I agree, Ma Ke. I think the biggest problem we’re facing is how to bring it in
under budget.

RIXAF, THZ S, BRI UG H R FIA,

That’s true. But even beyond that, there’s the question of meeting the deadlines
they’ve set.

st, ARH, AT AR A B P — AR, BEARREHE,
Right. Look, Why don’t we make a list of the problems we’re dealing with. It'll
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be easier to work through them that way.

FMH, BRMAEFR—-TREGELLFTED? RAJLAFIA,

Li Lin, Can we talk about this bonus plan of yours? I've got a few problems with it?
LR, TR, RAELAF K7

Sure, Wang Lu. What’s on your mind?

B, BB, REFRMNAARLSGBRRERRGFT R,

Well, to be honest, I just don’t think we’re going to have enough funds to give the
kind of bonuses you have in mind.

W, A ABRMATALTR, F—FERH? R L, RAOTKER TGS £
208 A,

Well, why don’t we sit down and work out the numbers? We can always scale
down the bonuses if we have to.

HR. ABFOHFEE T HRA,

Lin Mu. There’s a snag in the plans for the Hu Fu Center.

ELT? REHAFAAERMET

What’s wrong? I thought everything was set.

RMRT o TAKCHR A EFEERERRTRE2 FHEE

Well, it was. But the contractor’s just told me he’s not going to be able to finish
by the twentieth, as planned.

A RN TAFIT— A gEit &, ARIE2 FHEL, RibdofTix R{EF,
Maybe we could work out an overtime schedule. It's definitely worth to finish by
the twentieth.

R BMFFRFT—ASIHT, RNEARRZETRMGITET?

Hello! We’ve been waiting for our lunch for over an hour. Did you forget our
order?

SRR, bk, BRALFR—BEHRLARGITHADD? RAETELS
__"FO

I’'m sorry, sir. Could you tell me your name and order again, please? I'll check on
the delay.

WL AR, BT HG L,

The name’s Lin Mu and the order was for two chef’s salads.

W, et , A&, REXREEENITE, BRREAHRD, £47 £
T 4
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Thank you, Mr. Lin. Please wait one moment and let me check on the order.
Would you like anything to drink, sir? On the house.

FR? BF AR, X EHF 2T XA ELMR,

Lei Gang? I have to say I was bothered by the way you handled the meeting today.
A L7 REFLTFFRE.

How so? I thought it went fine.

e RIRAE S LR MENREREILNE, 2EIFH,

I think it would have been better if you had given us more of a chance to give our
opinions.

SHRA, ERARMNGELALE —KT .,

[’m sorry. I thought we were all pretty much in agreement.

o, TR, ARESE, EAH, AIFT?

Hi, Lei Gang, it’s Mei Hua. How’s everything?

1RAF, Wi, HAF?

Great. thanks. What’s up?

RERELEH 2R, HREFRTS?

Oh, I was just thinking about getting a bite to eat. Have you had lunch yet?
FRIF, AR, wit,

Good morning, Personnel. May I help you?

HRIF, HT AR R LtED?

Hi, could I speak to Fei Fan please?

KA, FRIG?

This is he. Luo Gang?

sf, AE, FTHERBEAFED?

Yeah, it’s me. Can you give me a lift after work?

R, hREIZED?

Hello, Ms. Lin Yun?

A0, ARABAL?

Yes? Who's calling?

BAMK, BUMASAREA/F—RARBR, REATHAREE. RFALERNE,
AA

It’s Lin Mu. I'm afraid I’'m going to be out sick today. I've got a nasty cold. I
hope you don’t mind, ma’am.
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AR, RBETEIRFERE, KE—T, FFERAELE, F K —F,
No, that’s no problem. I’m sorry to hear you’re not feeling well. Get some rest. If
you need to see a doctor, let me know.

R?

Hello?

ATHhED? AT, ARRELARERRE, 2R BT EDF,

Ms. Fang Ning? This is Lei Gang. I’m sorry to bother you at home, but I’ve got a
bit of problem.

K, EAT?

Oh? What’s wrong?

BEILRIR G THRE HERFE RERZERELER, KAHFREH
20

My daughter’s just banged up her knee pretty badly and I'm going to have to take
her to the hospital. I'll be about two hours late.

HAR? o, HAEE, BFREFAKRE,

Li Mu? Hi, it’s Mei Hua. I have a big favor to ask you.

SR8k, £47 LRARRAX LAY, EREENRT =g LejIEe!

How big, Mei Hua? Last time you said that, I ended up working overtime 3 nights
in a row!

REH, BRA—RKEABRIT, FUALEZRAXRTF—E TR,

Well, I've got a huge load of typing and Mr. Lei Gang has insisted I get it done
by tomorrow afternoon.

e, £4, BXERE— K,

All right, Mei Hua. But this is the last time.

F L7, A EMAE N E) 5?

Good morning. Is this American Airlines?

AW, kA, BAGR, BATLAFH?

Yes, sir. My name is Bai Ru. How may I help you?
AREZIT—AT B LFLZFd e, RaEH g2

I need to get a flight to Chicago on the 7th in the morning. Can you give me a
hand?

BRTA, 4, FE8:25 A—AMLsE, £ —¥ 2 £ 10: 35, & 48 &F
PERT?
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Certainly, sir. There’s a flight at 8:25 a. m. and one at 10: 35. Which would you
prefer?

Fwios, KA, BRRAREZERFELAH ZAPMD? X4 EAHZEDEHN
T E—A?

I'm very sorry, Madam. Can you tell me what the problem is over the phone or
would you like me to go to your office?

W, REAMENE G FANRM . BA—KAHSRXTF2:40 £ LT R,
Hi, United Airlines? This is Lin Li calling. I have a reservation on the 2: 40 p. m.
flight to Shanghai this afternoon.

A8, hWkt, FEENHLD?

Yes, Miss Lin Li, How may I help you?

AXAF, RARFE R AOAUIEP R KT L 9:10 &9, T kw7

Well, I'd like to reschedule my flight for the tomorrow morning one at 9: 10. Is
that possible?

LI, Kk t, 910 AMIEMAIHITHT . wRERE, AT R BEH
EFZELEL,

[’'m very sorry, Miss Lin Li. but the 9: 10 flight is completely booked. I can put
you on a waiting list if you would like.

FlR& « NEFRIRFDT RATHAEHG A,

Alpha Beta Courier Service? This is Ma Li calling from The Marketing Company.
FLaF, kEkE, RabAHBEMEH A

Good morning, Ms. Mei Hua. What can I do for you?

FAVE RiR X 2 A B KA REA] KB 930, ARGk R IR — A7

We need to deliver some documents to our Victory street branch. Can you come by
and pick them up?

LA, Xkt HPIEAIKT? X B F R4 LA M 4RE 57

Of course, Ms. Mei Hua. Could I have your account number, please? And, when
do these documents need to arrive?

Froeait, fearg?

Quick Serve Delivery. May I help you?

A5, RRBREANGNHBE, KRNAASRERARYG— DI TRRAT —A
e B8

Hi, this is Cai Yun in Mr. Jiahao’s office. One of your delivery men picked up a
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package here about an hour ago.

sf, RA, AH 4 A7

Yes, is there a problem? ma’am?

B, CEAAZREIN T, FoldhftEHRLE—T, £ L4EA 2
2,

Well, it still hasn’t reached its destination. I wonder if you could track it down for
us. Mr. Jiahao is a bit concerned.

TH4F, A FAREIEG?

Good afternoon. Is this the Guidu Hotel?

A8, Bt AGEMAAL?

Yes, sir. May I help you?

RAPNBEL PBEARTFFFIT. KBAHUEREAITEN,

Yes. I'm calling from Mintongda and Mintongda Attorneys. I need to make a
reservation for Mr. Catena.

ey, Rk, WEOBREEL LAME2], BAEUA B E

Fine, sir. When will Mr. Catena be arriving, and how many nights will he be
staying?

FLiF, RRBEBRM EESDXENGF ThE, RAH RN LA HHIL—
TaE,

Good morning. This is Ms. Fang Ning in Mr. Williams’ office. I'd like to
confirm a flight for Mr. Williams.

Wy, TRk WEAIET Ao K B 7

Certainly, Miss Fang Ning. What is the flight number and date of departure,
please?

A 12 420 B F43:30 kAEa 46500 SALIE, L -4 - RAERY, W-
I-L-L-I-A-M-S,

It’s flight 500 to New York on December 20th at 3: 30 p. m.. The name is John
Williams. That’s W-I-L-L-I-A-M-S.

Wi, FTRE, HAF, RXRBFERHAAIANE,

Thank you, Miss Fang Ning. Please wait one moment while I confirm the flight.

F L5, HEMAFTAS, RFED?

Good morning. Rent-A-Car Agency. May I help you?

FLE4F, &G SEP &AL, RMNEEATU AL LHHAELNG,
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Good morning. This is Lin Long calling from the SEP Advertising Firm. We need
a car to the airport for Mr. Lei Gang.

AR, hEEE, FRAET A 20425 S

Certainly, Mr. Lin Long. When would Mr. Lei Gang like to leave?

REEA, ROMILRATF2:30 49, A RBAAEFF 12 EAMEL,
Let me check. — His flight’s at 2: 30 p. m. , so he should leave no later than 12
noon.

T4, FERIKRNE , RRAF T, A ED?

Good afternoon. Lotus Catering Company. Fang Ning speaking. May I help you?
THHF, 7T RRELHAHAAHL ), EMBIT-ATAZTFHES,
Good afternoon. Fang Ning. This is Ma Li over at Longshan’s Trading company.
We need to arrange a banquet for next Wednesday afternoon.

ey, HARAE, WRNTRIEHFES FASM, BA S VERGE RizAE?

[ see, Mr. Ma Li. How many people are you planning to invite and how much
would you like to spend per person?

B, BMAHEBR2S ALL, BARKRE $20,

Well. We're expecting about twenty-five people and we’d like to spend no more
than $20 a head.

i, A 0 OnEREERRE" 57

Hi, is this the Bread and Cheese Deli?

RH, KA, BFEZHA?

Yes, ma’am. How may I help you?

RBEFRNZREfe— M, RATAEE RS

[ need to place an order for a couple of sandwiches and drinks. Can you deliver?
TA, & $15 A Loy REMARE, KA,

Yes, we do deliveries for orders over $ 15, ma’am.

FE3F, FTH? KAWL, RERHFD, FFRBEH AN

Good morning, Fang Ning? It’s Lin long calling. You remember you handled my
tax forms for me?

L RLAE, BATRAE, ERIFG?

Of course, Mr. Shi Cun. How are things going these days?

PRIF) R B RARERCARTFRMILGRT ! L FRMNMWMTEL25 7!

Better than ever! You won’t have to worry about “finding” extra money for me
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anymore! We made nearly a quarter of a million in profit last year!

BT ! ALK EAGHN IR FRE/AEHFEST!

Congratulations! I'm really glad to hear it! That should make balancing the books
a lot easier!

FLEiF, 4AEBH, EAD A,

Good morning. Sales Division. Ma Li speaking.

o), RATHRGRAL, EAFH LR,

Ma Li, it’s Lin Long over in Marketing. I’ve got some good news for you.

®, 57 RBRAF L, 245087

Oh yeah? I could use some. What’s up?

FEBAAE ST E LT 5 G, toieix F— AR LU E &
T, st FLFMHMETALE TS,

Mr. Lifugiang was so pleased with your sales work on his account that he went
straight to the top with it. He wrote a letter about it to Mr. Fangboyan
RAXIAZHED? IHRK—AERFTHRRK, Leyg—& . FEM, K2
BOL X EEARFM ARIRFT !

Are you the manager here? I have been trying to get some simple problems
straitened out on my account for the last two days. I'm beginning to think nobody
understands service here!

RIWA e EER, £t BREFREGKTD? ERAARBTALR
b I B

I do apologize for that, sir. Would you tell me your account number, and I'll see
if I can straighten things out for you.

i, R A5 & FZR66668888, & & 5275 ¥,

Thank you. My account number is FZR66668888. My name is Fang Ming.
WL, TRARE, RRAARBES X,

Thank you, Mr. Fang Ming. Let me see what I can do.

F L3, A%t REHED?

Good morning, Mr. Ma Li. May 1 help you?

BT, R, MBS FREEFTRBARBAFRGEY, RpERLRFT
JRI

No, thank you. I just wanted to tell you how much I appreciated your help the
other day. I know I gave you a bit of trouble.
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—REA, L, RFBHERRZH, ALEFFAHRIFD?

Not at all, sir. I'm glad I could help. Is everything all right, now?

RIFo —boMaA, M,

Yes. Everything’s worked out fine, thanks.

¥, BARRSBRMNBE-TRE, RNFLHLERA LT DR %, £FA
H AR R, RPFEREBANFEREREFER) &, wRIRK)S R EREM,
BAVHFAEL ) & e, BMATH AR HA 30 Heh ) &£ G200
&

Okay, let me run the main points by you first. We plan to start out with small

newspaper ads. Then we’ll see what kind of response we get. Based on that we’ll
decide whether to run full-page ads. If we don’t get a positive response from the
newspaper ads, we’ll do some radio spots. Finally, we plan to put together two
30-second prime-time TV ads.

ey, WAL, RNMTENREF IR, ABERAWT LI —HEE,

All right, people, we’ll begin work on this next week. I want to see a rough
design by Thursday.

R, e 6 3G WA R AT A B 4% 7

What’s our deadline for the finished product?

FoH R AT R A 1L A 11 BaTEBARAEANE, RAITFHLMFHR,

I intend to have the final designs in Mr. Linlong’s office by November 11th.
RATH ZH % J AR TAE?

How many people are you putting on this?

RACEF—NEREE, FLERUTHEXR KRR LR, £ A,

It uses batteries and a remote control, but it’ll be a lot faster and fine-tuned than
most of what’s on the market.

BARDERAT ILARITF 8, 12 LA UL P,

Generally, things look pretty good, but there are a few trouble spots.

LI RMEZF AL,

Give us an idea of the main problems.

R, HERAURSF, BAFRETRT, £RENMNBARALTHE L,

Well, sales are doing pretty well, but production has slowed down, and as a
result, we’'re not keeping up with demand.

X R2ERITERE, kRN B RA 69, RTHE T R MR A 927

Oy B AR TR IR TR « R FIVERR /N ZZHAE « 2B AU EW SR IEME S « http://etran. 5d6d. com



NETEBRAFC g

That’s going to create a backlog that could cost us. Who do you have working on
that?

AR AT RBRANE

Mr. Du Bang? I'd like to make a suggestion.

Ha, 7kt

Yes, Ms. Lin Ning?

R, RBRNEEHETOBALSOW S, BRNAERFOE P Ao,
THAXMH NG L, RMNAEZRLEE,

Well. I think we ought to be putting more energy into sales. We’ve got a strong
client base, but with so many new companies opening up, we could lose business.
Rtk &R &, kTR E, KBFRBIAFA,

I appreciate your talking to me, Ms. Lin Ning. I'll give some thought to it.
sARAL, ARAAE? B ITIRE,

Excuse me, Mr. Dubang? I’m sorry to trouble you.
—REA, Rk, ik, RAHLF?

Not at all, Hua Yin. Come in, please. What’s on your mind?

BANREA PRI, REEBAKRNORALEE P H—KERGHE
T %o

I'd like to get some input from you on an idea I've had. 1 was thinking of doing a
full-page color ad. for the Chenming Computer account.

WA G TEAR L 457D, 4407 32 KR —42. 8 A,

Are they prepared to put out that kind of money, Huayin? That’s the only thing
that would worry me.

T, FRér, XRTAT . HHilt,

All right, Chenhong. That should do it. Thanks.

ARM, EELE, EELAE? RBERZFMEAZE,

You're welcome, Mr. Jinbao. Mr. Jinbao, I just wanted to add something to the
list.

HLANE, BRa? ABECLE2REET,

What’s that, Chenhong? I thought it was pretty complete.

RIXAF, RIAABRMEZACEARBFE — GBI, — &L F—A
BHARAET, REAZFREEZHAITPHAB T OH, IHEMNEX
KARAE N8,
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Well. I think it’s time we added a laser printer and a scanner and a modem to our
computer system. Right now, I still have to do our special printing jobs outside of
the office. It would save us a lot of time and money.

W ERRE SIS, 2ELE, REARS, FELE EF0T —
37 Ak,

Thanks for sending me to that seminar, Mr. Jinbao. It was really fascinating. In
fact, I came back with a few ideas.

®, 57 tdeil?

Oh, yeah? Like what?

Wk, HATFT T 3 S AEMAY R A, ABEMEXF BLEEE NS,
Well. They talked a lot about teamwork, and I was thinking we ought to do more
with that around here.

RAERRR, BRé, AMNAH 2 G?

That wouldn’t be a bad idea, Chenhong. Did they have any suggestions?
EF—Mk, EAMEFERGER, AREARL, REHKARMNE A
k.

In the first frame, we’ll show a picture of the product surrounded by a bright light.
Then we’ll fade into a shot of our presenter.

ABE oIRGB, AR 2YER?

I think I see where you’re headed. What’s the punch line?
BMITHFRIANFE R AR, 052, “ERALERTIEH",

We plan to finish up with this shot of the product and the line; “You can count on
us to be wherever your using needs are!”

iX o) ERE W R D7 B REA ERER-ANLE,

Can you shorten that line? And I'd like you to finish up with a different image.
BE—TF, 2544, FRXBPELMAS, 000 M3 Fo R FEHFEME K
AT,

Picture this, Mr. Jinbao. We’ll have 5, 000 balloons and thousands of ribbons
surrounding the entrance on opening day.

IR RIAT 4 Fabds B ABE?

What are you going to do about crowd control?
RMNENZHFBERNe AR LTEAC AR, EABRLSAKXFMG, 26
H#¥RAZRINEEN,
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We’ll have guards posted at the entrances and near the main gate. But I don’t
anticipate much of a problem. The main point is to attract attention.

XA, dFe, IFILRT!

That’s true. All right. T'll leave it in your hands!

HH+oAR, 2ERE, REZARTLEG—FRTME, 5 —FETH
B~

It’s a pretty straight forward situation, Mr. Jin Bao. You’ll need to invest half of
your funds in securities and the other half in real estate.

ERSRALE & Yt E LT

I’'m a bit worried about real estate at the moment.

HERARIE, RTEAARIEFHAET ! MER!

I promise you, right now there couldn’t be a better deal! Trust me!

Foe, it E— A AN, TXREMHRMRT!

Well, you’ve always been right, before. You’ve got a deal!
EAHREMLERT UANAZRT ., 2244, ABEFERBEN,
We’ve been working on this project for a couple of weeks now, Mr. Jinbao.

I think you’ll be pleased with the results.

ek, AR MR,

Well, let’s have a look.

BAVXAH T4, KGR — L0 AR FHBARER, BAAIT?

This is how we’ll begin, and then we’ll finish with some computer generated
photographs of the product. What do you think?

FAR EERHE, RALH BmTF EM,

I think you’ve got the right idea. There are just a few details to work out.

Xk B AT T EMEFGAE, Z—KikikET HAHF2 BT AHE,
This graph represents our profits from last year, and this one will give you an idea
of the profits so far this year.

THFEFEAMH LR B?

Do you have any projections for the next six months?

A, i, XFZREAFYA T S FFRGTOHAIE, RBRMNAFLF & RN
A e 19 AR R

Yes, Chenhong. This third one charts the expected profits through the end of the
year. I think you’ll all agree that we have some problems to deal with.
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KB &, 2EHFRREMNBRAERLINR,

Agreed. But, it’s still not as bad as we had anticipated.

FTxE, REXEF,

Ms. Fangning. Please sign here.

Wik, AL, BRBRMNESEU-ADARAFNEH KK

Thank you, Mr. Linlong. I think we’ll have a long and prosperous future
together.

KR &, EAHSHEKE, BMNBBTRA—RTFTIRS FH,

I agree. There’s a lot we can do in the future as partners.

(A AT AR, HRELE, RilmEHNMFEL,

Let’s have a drink on it, Mr. Linlong. I know a good place in the city.

ey, Bkt KEalieifmptAd A8k,

All right, Ms. Chenhong. I'll fax the details to you right away.

¥, AR EF AR RELEFFHESRALRELR X,

Fine, I should be able to get a signed contract faxed to you by tomorrow morning.
W&, RMATFLERIEF 4, kAT LD,

Good news! The sooner we get this out of the way, the sooner we can get going.
RAF M, ¥, AFeitamtftdt,

No argument there! All right, I'll get those details over there!

FAE, FELERMERILELSFFESETF,

Mr. Leigang, Ms. Menglu just sent these contracts over for you to sign.

B ERAR AL T 7

Has the legal staff looked at them?

AT, kiE, wNARPAM, FFLS,

Yes, sir. They don’t see any problem. Everything’s in order.

ARAF, ROLER? RERILLFEILHF T,

All right. Where’s my pen? Then, fax these back to Fangning.

28, FRELLHEE ARG AR HBEN, T,

Well, Ms. Menglu said I would be pleased with your work, and she was right.
X 2R KR &G, EEAE, RMFHRFRE AR A, &R AR6G R4
& Fl.

Glad to hear it, Mr. Jinbao. I look forward to working with you again.

Here’s your copy of the contract.
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Wit WmREAFM, KA=RREKR

Thanks. If I have any questions, I'll get back to you.

- R, M TSRS G A 213,

Please do. You can always leave a message with my secretary.

X A HEKRMALERR—AFEHHEF MW EANA B 6 AT R], 2re?

So, we're talking about an average workload of 4 to 5 jobs a year, huh?
XM, X225 THRAFMAG?

That’s right. Can you handle that load?

R E M, Afde e Bl XL Fe,

That won’t be a problem. Let’s put it in writing.

¥, BERMEKAGBEP

Fine. Let me call my secretary.

FAM 2 ETAF4E, RARERAFT

When can we get started? I'm really eager to get going on this!

HFb—#, XTEAMBEARERE, RBKRSRBEDN,

So am I. We have got a lot of ideas on how to go with this. I think you’re going
to be pleased!

HaEL6, KNI F % RN 8 /L,

I’'m sure I will! We’ve heard a lot of good things about your company,
AAZEMELINLE, ROAAERMNGAETFEE TLRMEIFN,

Well, I hope we live up to our reputation! I do think our research techniques are
among the best in the city.

ey, A EE, XAHIRZERO T FIMAmEH#HE R IIPHERT?

All right, Mr. Linlong. So, you’ll bring the two Xerox Copiers over Thursday
afternoon?

st REBMBATEINEE, ABERNERAANARB—KFALE,
That’s right. Then we’ll do an initial maintenance check on them. After that, we’ll
come by every six months for a routine checkup.

TN, MR AEMTEM, RMNABLARIAATITEE, 3fre?

Otherwise, if we have a problem, we can just call your office, right?

3, XAERMG LA, LEA XS FNT Fo E-mail bit,

That’s right! Here’s my card. There’s a beeper number and a E-mail address on
this as well.
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¥, B, B —ZMBMHEEEITFTAFHET .

Well, Chenhong. We should be ready to start in another week or so.
BAAN

I am really excited about this.

BARRARALERBIHBEN, BENTAE-NTAIARATI,

I think you’re going to be very pleased with the final product. We should be able
to get it done in under a month.

fRAF, de k9 45 Ak R ZHEAT A, AN AL X LML $12,000,
%} e ?

Great! Send me your bill, and I'll arrange the payment. We settled on $ 12, 000
as the final cost, right?

B R L RAfe gk —R I, F R

Thank you for traveling so far to work with me, Mr. Fang.

Ay, BRRITEAHNE, RARSAEATRA SN,

Well, when I find the right company, I don’t care what length I have to go to!
A BRAVAEE L LC E4, S RATHITFRR L ARRFEKAR

I hope we can continue to do good work together. I'll contact you as soon as the
contract is typed up.

WHRT . RAME|HFEK,

Wonderful! I'll speak to you then.
RBFEREOAEZEREMET TS, AALE, RBELBEY,

We’ve rewritten the bid based on your specifications, Mr. Linlong. I think you’ll
be pleased.

AW, R, ATXE, BRMMEHE S,

Yes. It looks fine, Ms. Fangning. Thank you for your hard work !

XA RIEN, A, FAEXILET, RERGRBE XL,

That’s to be expected, Mr. Linlong. If you could sign here, I'll give these to my

secretary to copy.

ER, ¥, TTiE,

Certainly. Here you are, Ms. Fangning.

¥, ARAEE, RXET, REAFLFMD?

Fine, Mr. Dubang, that’s that. Do you have any other questions?
BA, MRirkd, A FHARFTRET . RH LR F 4 ZHR?
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No, Ms. Chenhong. Everything’s clear. When can you begin work?

BB T AT, BNEEFRAREITNANCE,

I"d like to get started by the beginning of next month. We just need to make a few
last minute calls.

2R RIAAH R A H 4 P AT

But you don’t anticipate any problems, right?

Fofh—R TG HLARR, hELE, ABEANESEH A ETFRERN,
It’s been a real pleasure working with you, Mr. Lin Long. I think we’ll have a
good future together.

ARAE, FTHxE, RFEFHEFFRLRM A, A BZRNBRT T X,
[ agree, Ms. Fangning. I've been very pleased with how smoothly everything has
gone. Hope you can keep up the good work!

RAVELS S, WAERAE! H 4 0HEF T2 HAHF B8 50 A1

We intend to, Mr. Linlong! Please let us know when we can help you out again.
E—E o, BREM,

I certainly will. Thanks again.

W, Rkt KBEMTEZHERT ik, REARMNTARI

Well. Ms. Chenhong. I think we’ve ironed out all the wrinkles. As far as I'm
concerned, we’ve got a deal.

TAIEH, AR E, AT 4 RIE—WRMT .

Absolutely, Mr. Dubang. Everything should be smooth from here on.
AAAB N BAVRIFIRE?

Glad to hear it. You’ll keep in touch?

LR, BAAE,

Certainly, Mr. Dubang.

e, RXBORT , &N RS RE — 2] 3%k R P,

Well, you’ve done it again, Jinbei! You always manage to work things out at the
last minute.

XERZ R AE, REAE, TAHIELERT?

That’s what I'm here for, Mr. Yinzuo. So, we have a deal?

BT, AR—FRLIEEFTHEGFEL L,

You bet! I'll send the signed contracts over tomorrow morning.

RHF BT B FIREAET
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Great! Shall we get some lunch?

FRMMAR, DR, RIRESAERM B

Thanks again, Maliang. It’s been good working with you.

ER, M RE, BALLE, FERREFRZFSFRNFHOGZRE L,
My pleasure, as always, Mr. Dubang. I hope you’ll keep in touch and let us know
how things are proceeding.

—Z a2, HR, AT ERLRITRELFREAN LA FEF4E
Absolutely, Maliang. I'll give you a call next week and let you know when we’ll
be breaking ground.

¥, kL, BRPFFRGHE L

Fine, I look forward to hearing from you, Mr. linLong.

e, 77kt REAXF AfEX L4 F 5,

All right, Ms. Fangning, I'll have the contract drawn up this week.

g, EFZEMNTRATELELBELR, A —BREXNA@Y,

Good. And, I think we should try to meet early next week to sign the contracts and
go over a few final details.

KR, HALR AP RIT R ELRH EANRERE,

That would be fine. I'll have my secretary give you a call at the end of the week to
set up an appointment.

¥, Wilt, AL, TRAR,

Fine, thanks. Then, I'll speak to you next week.

X#HATT, &N, AMNRIXT!

That’ll do it, Jinbei. We’re in business!

EELRTARRKTT, REEMTAEFIHT

It’s good to have that out of the way. Now, we can get down to work!

RRAE, RAMAGFHROLHAXLFT, ERLBAFMT ., hEBFEHZ A
A— T 5?7

I agree. Now that it’s all down on paper, there shouldn’t be any problems. You
want to have a quick drink and celebrate?

T, R, RELKK,

Sure, why not? Let me grab my coat.

¥y, RAZMRET, fE3RE, RTRAEFT,

Well, this looks fine to me, Ms. Yinxing. I'm ready to sign.
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PRAF) MEEBEE, BHFEMNRKELT . K2 HAHOB P RME,

Great! Just put your name on the dotted line and we’ll be set. I'll get my secretary
to witness it.

7o TR THRELL RGO M4 A

All right. And then, if we could just make a copy for me to keep in my records.
LRTA, hEzRxE, ROXRRBLESFLRF A,

Of course, Ms. Linyun. I'll have that for you to take home today.

REA A 6 FAG, REET?

Do you have any more questions, Ms. Yinxing?

ART, ok, RBLELIETARANAAFAM, ERARREELM A RL
A4 T4,

No, sir. I believe that you've answered all my questions. I'm just not certain when
you’ll need me to start work.

REF BRI FE LIRS, 1 A4 5757

I was thinking that it would be best if you started after the new year, maybe
January 4th?

XARSF, BN RE, AEIG?

That would be fine, Mr. Jinbei. Will training be provided, sir?

B, Makt, EMNAREBFFHO T T2HE

Well, Ms. Chenhong, we have been very pleased with your hard work these two
years.

FFEM, AELE, RELTHEREZXEL A,

Thank you very much, Mr. Linlong. I’ve really enjoyed working here as well.
KRB —LRETF M H53a 226 TR EZERN,

I think you’ll enjoy it even more when you take over as assistant manager in the
accounting department.

RUZXANA . BRIFHFEKX

I think so, too. I'm really looking forward to it.

B, BRATAE! A—RZA!

Yinxing, we did it! Take a look at this!

XA AT

What 1is it?

ENRERET B ENETRA S ERHA 30 4 696 R,
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Mr. Jinbei’'s just signed a contract for three full-page ads and two 30 second TV
spots.

K3FT ! ARAE LA IRAE?

Great! How did you talk him into it?

M AR

I can’t believe it!

H2, 207 BHLAFT?

What, Jinbei? What’s wrong?

A FLEA KRR Fe Delta B FA8 & T —2£46F, oM FARMELE
iy 3% U4 100 77 £ T o5&

Nothing’s wrong! I just signed a deal with Delta International.

They’re going to buy one million dollars’ worth of equipment from us!

KT ! RLIREHFEE,

Fantastic! Let me buy you a beer.

XARKMNEET , e E?

So, are we set then, Ms. Yinxing?

f, A FlA AKX A HARHE

Yes, I'm satisfied with the contract as it stands.

KFTo Mo REREXEZEF, KNHAFMAT ., KN—FH8, KLPX
PR A

Excellent. Then, if you’ll sign here, please. We’ll be finished. As soon as we
land, I'll contact the architect.

RFF, BATT AL —ARFERAR],

Good. We can all get together to discuss the plans.

EMLBEBART w4, ERdAD, RELL?

We’ve revised the bid. Would you look it over, Mr. Linlong?

BARHE, RTRBOGESHLEFHELT .

Looks fine. The changes I asked for are all here.

e, R EAHGESHGE, BT RARNAETHLL,

Good. If there are no other changes to be made, let’s go ahead and sign the
agreement.

¥, AL RARGED? )

All right, can you pass me your pen?
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PRk AR o AT AT, 2 Wb AT

Did you have your lawyers look at the agreement, Mr. Jinbei?

A, AMEERARFIAHF, AABLI P S EAZFHTR 14 5,

Yes. We decided to keep it as it is, except for one small change on the date here.
I'd like to make it the 14th.

ATk, @Nkt, B4 OB KD?

I can write that in, Mr. Jinbei. Any other revisions?

AAT. BRATT . ARKRE,

No, that’ll do it. Let me just find my pen.
BRABRBHEIAF, §Al, A%, RITFH208ER>7

I just want to go over a few things, Leigang. First of all, when are you planning
to start production?

BMNITHRERBEAFH LA,

We’d like to begin no later than the first month of the year.

RIEH, BRXRFEAE , BER, FHAGEILEATIA 100 7L A T &, 1
£ Ao T

I see. That shouldn’t pose any problem. The way I see it, we can do it all for
under one million - What do you think?

BRME R ER S, AMRIEMLE,

That’s about what I was thinking. Let’s draw up an agreement.

ERRRE,, WAL, XREXDT?

This is the bottom line, Mr. Linlong. Is that going to be acceptable?

Th, RABRMGASTHRLH MY,

Yes. I don’t think my people will have any problem with that.

WIRA BAVH A AR TAESF T R7

When do you think we can sign the contract?

BB X BLEMN—AXAE, REFQXREZR,

Give me a couple of days after we arrive. It shouldn’t take more than three
days max.

RN ERARCLEALIANT, ALAHFEMNBHE LK,

Our legal team has taken a look at this, and there are a couple of word changes
we’d like to make.

e, F T4+, BRMNAHve, F— 97
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All right, Ms. Fangning. Let’s see what we can do. What's the first change?
XE, A FEAR, RIFWITTS?

Well, take a look at page 6 of the agreement. See line 47

RE T, RBEAKR?

Yes, I've got it here. What would you like to change?

K —REHMH60 £5, EXERZIH?

This adds up to 60 cents per unit. How many units are there going to be all
together?

6, 688 4, KATLIFS )G LI,

Six thousand, six hundred and eighty-eight. We may add more later.

ks, —Hk2 $4,012.80, Ao LIELALT AAH, &G THA $6,000 £5,
All right, that works out to $4,012. 80. Once we figure in other expenses and
tax, it’ll probably read about $ 6, 000.

A M, BRMNAHBEEXL S, A RARITHELH,

That’s fine. We’ll start with that order and see where it goes.

XAAR, RELE,

Here are the contracts, Mr. Linlong.

Wik, 77, ERAA, AFTERFIM,

Thank you, Fangning. Let me see. This looks all right.

WA —RF =R F 15 47, KANMMAESH T AHR8 10,

You might want to take a quick look at page 2, line 15. We made one small
change in the payment schedule.

B, RAIT, XEAFM,

Hmm. I see. That’s not a problem.

BEAGAR, REREAZEDAM, Rakd, —RERE—KNOHH,
There are three small trouble spots, as far as I see it, Ms. Chenhong.

One is the wording of this last paragraph.

AT B THRHR, 7T X E?

How would you like to word it, Ms. Fangning?

B, AAARBMIFEIANG T, AER “AXK BB,

Well, I'd like to take out this phrase here, and replace it with “prior to the date of
delivery”.

KA, R EAEMEM, PRt ART?
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[ see. That shouldn’t create any problems. What are the other trouble spots?
R EARZXE, ENALE, REABRTHGEF,

If you’ll take a look here, Mr. Jinbei, you’ll see the changes I was talking about.
Bo AW, EARLT . ENHAFN, FEHA—IRI12 A F B,

Hmm. Yes, I see. I don’t have a problem with that. But take a quick look at
paragraph six on page twelve.

¥, KK T,

All nght. I’ve got it.
BEZEMTEEMNHFAR B F =AM HRE, KN 8) RAKi 435
AL,

[ was wondering if we could re-word this to reflect the third company’s
involvement. Our company doesn’t want to be held fully responsible.
AMNARREHE—RMY, 20,

Let’s go over the details one last time, Jinbei.

W, TRFT2ASBFE, LTTBHMERXRF]L A,

Fine. Construction will begin on the Sth of February, and we should be finished by
the following January.

EEREFA, AFH 350 7%, XEZOERI R ZARBHEAD?

That’s right. And the budget is set at 3. 5 million. Does that include stuff-training
and recruitment costs?

R, QFEZTLEBERXKMAN, LHFD, KNLEAFRTEIANEM, KMNA
AT —2E£50 ToyH.

No, those will be over and above the initial budget. You remember, we discussed
that last time. We have a $ 500, 000 budget set aside for that.
XRGEEHER, N4,

Here’s the revised contract, Mr. Jinbei.

Wi, 5%+, Delta 225 EAHL?

Thanks, Ms. Yinxing. What did Mr. Delta’s office have to say?

Ao FREHE, TAZEFT,

They’re satisfied with the contract now and ready to sign.

RIF! RA MRS, doRIEA P, K2 EHZHE-MNLE,

Great! I'll take a look at it. If everything’s okay, we’ll arrange to meet with them
when we arrive.
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XS MRS B S| RF MBI, RARE

This is the agreement drawn up by Ms. Chenhong’s office, Mr. Linlong.
WAR, 7T, HRALT 5?7

Thank you, Fangning. Have you looked at it yet?

KT —&, AHTRH, TARFENA X,

I glanced at it. It looks pretty good, But see what you think?

Fee, FERAZATZERMNAKX.

All right. We’ll talk after I've had a chance to review it.

T, R4, LA, REREXBG M LETF, RMFRHRT
Well — then, Mr. Linlong. If you’ll just sign these two copies, we’ll be all set.
¥op, XAGRY, REGHIN,

All right — there you go. I'll keep this copy.

A, kAt RIF, PE—RIAFREE, KELLE,

Yes, sir. That’s fine. It’s been good working with you, Mr. Linlong.

Wik, 7T, Bl RiEF Al

Thank you, Fangning. I appreciate your getting everything done so quickly.
XARKF, A, BTERFFTHE,

This is fine, Linlong. I'm very satisfied with the results.

TARIX 2 BEERAR G %, Mkt ARMNHFNRFHHLT,

I’'m glad to hear it, Ms. Chenhong. Then we’ll begin construction before the new
year.

FHT . HATHRAERBEAL, XAKE—ROCHFH,

That sounds great. Just try to keep it within budget. That’s the only thing I'm
worried about.

ARG, Biakt, X TRMNR QA& FMA,

Rest assured, Ms. Chenhong. That won’t be a problem with us.
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100% 20.0 20.1 17.8 0.17 180. 5 179. 6
110% 22.0 22.4 30.0 0. 28 230. 4 226.2
4.8 ik 415V TZFHEBRME
f=50Hz
i F BE (V) i (A)
ab be ca a b c
abc
415 415 415 0. 54 0.55 0. 54
4.9 ERERMMAFHHRENE
f=50Hz
15 / SR (%) fRBIFE (kW)
Ll BEIE{H e IEAE %
M| Bl | BE | mEE bR gl it
(&) | W |r=m3e| " |joesclr=mc| " |75 |(MVA)
28 (A) (A)
HY -LV 1 232.2 36654 15. 80 462. 4 15.80 | 726.9 | 462.4 763.9 370
HV -LV 9 274.2 | 34512 15.24 | 508.6 15.24 | 750.2 | 508.6 | 788.8 370
HV -LV 17 304.4 31401 15. 42 565. 1 15.42 BO1. 8 565. 1 865.6 370

4.10 FHFESEFXKRE

PRI -

a) ZHEAYTCRI#E, OLTC ERERMBIBET 5 8 T~ RIETEH;

b) AEHAFJCIAh#E, OLTC 7E 85% & i B s B F5e ik 1 T RAEMESE
c) AREAREBERRET , Wz Bikgent, OLTC 52k 1 MMRIETRER;
d) ANt , OLTC £ £ 004 £2 ZHEN, 55 10 T E28 it .

Sy B AR TR IR TR « AR FI VR /N ZZHAE « BB H AU FW SR IEME S « http://etran. 5d6d. com



fisk A PEVIRT AESHITRG

U EEAEILR S .
BB R4 2R % . TH R, 2kV/1min
4.11 ZHAEFERNE
FEE . 20kV
iR E (%) WRHEH (%)
B o
Uy Use i I, I 3
1 100 100 100 100 100 100
2 & 0. 035 0. 051 0.034 0. 356 0.338 0.337
3%k 0. 355 0.711 0. 397 15. 69 17.48 14. 82
4 % 0.022 0. 030 0.019 0.230 0.220 0. 260
5% 1. 300 1.319 1.471 31.96 31. 58 32.53
6 0.018 0.023 0.015 0. 044 0. 064 0. 081
7 & 0.814 0. 873 0. 864 10. 78 10. 82 8. 450
8 % 0.012 0.016 0.011 0. 124 0. 127 0. 066
9 % 0. 040 0. 024 0. 086 0. 182 0.186 0.513
10 ¥ 0.015 0.017 0. 007 0.124 0.134 0.117
11 % 0.022 0.034 0.148 0.120 0.122 0. 106
12 X 0.011 0.019 0. 009 0. 060 0. 080 0.015
13 0.018 0.015 0.013 0. 068 0.0710 0. 053
14 & 0. 004 0. 006 0. 007 0.113 0.113 0.123
15 ¥ 0.035 0.015 0.013 0.051 0. 049 0. 054
4.12 ®FEEHILE
— il
S A-pHER B - Rk s C -tk
280 164 116
BE (V) 144 272 136
124 160 275
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4.13 EBZAHARSAE (NEERZE)

EREA-a
Tt Jom 5 M (V) W) Bt 1 MM (V) Bb/Bc Cb/Bc
A-B 404 B-b 388
388/408 388/408
B-C 404 C-b 388
=0.95 =0.95
C=A 404 B-c 408
B
Bb=Cb=+/(K-/3/2)*+ (1/2)/K= VK* - BK + 1/K =0. 96
Bc= K2 +1/K=1.00
K =420/20 =21

o 2

c

i BRES4PR S YNdI ,
4.14 5[ A B B A8 X ptb e R IR R Y i IR

m”'?ﬁi(m H‘fﬂ;;‘:ﬁf) WL | Bk () | mE (s) | 4
34.8 570 1.74 250 24 it
4.15 BEHENE
e e i [ R HEE (pC)

kV Jit o e, (min) A B C
424.9 1.6U, /3 5 90 70 90
478.0 1.8U, /{3 0.4 90 70 90
424.9 1.6U, /{3 5 90 70 90
424.9 1.6U, /Y3 10 90 70 90
424.9 1.6U, /3 15 90 70 90
424.9 1.6U, /3 20 90 70 90
424.9 1.6U,/3 25 90 70 90
424.9 1.6U, /3 30 90 70 90
424.9 1.6U,/V3 35 90 70 90
424.9 1.6U, /3 40 90 70 90
424.9 1.6U,/3 45 90 70 90
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gk

R L i 1] MAEH R (pC)
kV it o e, ( min) B
424.9 1.6U, /3 50 70
424.9 1.6U, /3 55 70
424.9 1.6U_ /3 60 70 90

WX E . TF2002 X FE: 0.1 4%
4.16 BIEMRTEAE

IR i
K &H
FS . 101332Pa; JRBEE. 32T

I B R E

WEMZHE (kV)
%1
e fnF pryT— it

A, B, C 1050 il

gl&|0

E|E|8|>

BT -
LK 50% B3 FEERAE R
3K 100% HL 3R AR B
U (] B A -

Ry
g |
H

CJ R"I z

10 SP — O O

CRO PV i

N
3
| L
i

— —a

CJ. il R R4 4%
SP. ik dh

Ry: VA PH

R,: PH/EHLFH
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Z,, Z,: SrIEERBT

Z. A 4

Fs Eﬂ&ﬁﬁl

CRO: & EBFICILmR B

PV: WE{HHER

WAL AS . TDS340 XUGHEE B FiC0 R B A%

= EL& iR

PrtE bt
T, (us) ps/div T, (us) ws/div
230 310 2580 500

Tek Run: 100kS/s Snng.l.e . HER
et e+

111111111111111111111111111111

.............................

.............................

i id ..L.{........c.h.l.._l‘....-.l.g..‘;‘r.'

(L A MR B )

HiE 4 bF

WINF | A | BE | BB | B | R Rk
(kV) (ps)

Tek Run: 100kS SFqF =

HLHEE | 5000 = *H
A 50% 1 :
Ak

HIHiLIE | 5000
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g

Tt 2
MEmT | AB MIE | BB | Bl | 2 7
(kV) (ps)

Tek Run: 100kS's  Sample [

Li |
L LI IR L R LI N I LN ]

ML | 5000

100%
#fEi

1049 2

HLiLdE | 5000

.........................

HUEDE | 5000

100%
A 1047 2

BAEB

HLfBE | 5000

ML | 5000

100 %

2
e |

RS | 5000

.................................................
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4.17 FRAPTFRE

R0 R4 F
KA &N
K5 . 101346Pa; BEE. 32T
HEMEMBEE

ol BEZHE (V) s s

T2 &
A, B, € 1300 1 TA), ¥ {8), 17 {C) i
2. b e 125 igel
IR .

1R 50% L EHEBE2HR (k)

3K

100% L R 23 (ki)

5 (] B A

3

Ry

CJ

e |
Ry
Z
<
Z

Q SP >
@ CRO PV r
. Z e []
C): rhifda ER AR
JQ: FRPEKBA
SP: i/
Ry: VAJHLFH
Ry: BHEHBPH
Z,, Z,: sy EasMPT
Z: @i
r: VLACHLPH
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- U -
CRO: BiEFFICIZRFE %
PV. WE{HHEE
M 2% : TDS340 XU i F 1012 R K a8
o EL
e 4
T, (ps) s/ div T, (ps) s/ div
2.0 1.0 52 10
Tek Rui: S0MS/s Slillmlsr-
TR LI o
K E &%
HHREK
Ty (ps) s/ div T, (ps) s/ div
2.0 1.0 54 10

Tek Run: 50MS/s Elmpllg_ B
==

Tek Run: 5MS/s Sln.lp]::r = 7]

M lps Chl V =io¢
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({U4R M A MRIER)
Tt i 25
HmF | Al | BE | HE | B | =M i
(kV) (ps)
HLFER | 100
50%
648 1
4K
B | 100
R | 100
100%
A 1298 2
2k
L | 100
HER | 100
i 1297 2
£ 5t
W | 100
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2
Tite I 45
Mem¥ | Ak BE | BB | A | =6 i P
(kV) (ps)
Tek Run: 5MS/s San:pli? .
Nk d 100
100%
A 1296 2
2k
Wi | 100
:‘:Iﬁ“‘; E:E :2W M;lﬂmif_‘hli'-. E—II!}“."E
(Rt a MRTEE)
] ol
HmF | Adk BE | BE | BE | N 7 i P
(kV) (ps)
Tek Run: SMS/s Smlplel_r l:F
HLEdE | 100
50%
62 1
40k
B | 100
a
LD | 100
100%
124 2
4k
HLidE | 100
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gre
il 25
My | Al | BE | BE | A | = i
(kV) (ps)
Tek Run: SMS/s Sln'!ple'__r - ) !
i, HE 100
ey 122 2
2
ML | 100
a
S | 100
R 123 2
4k
HLfidE | 100

4.18 =HTERBHFTFERUE (HFHRE)

I Gib L HE ST
BEEE 4 bR
» RN (A) (V) ()
YNdI ABC, O 20. 25 488 72. 30
4.19 EZiRiXIe
e ik MifmHE 41 (kPa) BtE (h) EAE
iii)a 50 72 o4
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o= -
4.20 EERE
ig: 32T
sy B (A 2500V JEER#E) i JE 10kV
HHE (kV) I S HEEEH i (MQ) tand C, (pF)
550 070197 10000 0. 00293 555.5
550 070196 10000 0. 00316 560. 2
550 070195 10000 0. 00289 548. 6
72.5 071346 10000 0. 00291 349. 3
40.5 070363 10000 0. 00307 082. 1
40. 5 070362 10000 0. 00314 1031
40.5 070302 10000 0. 00323 1010
4.21 HENHEERE (BXiLK)
1 H i) 1R A Bf[E) (min) AR (mm) WA KA (mm)
IEH 98kPa 5 +13 +4
783 P75 5% i 133Pa 5 +13 -3
4.22 FEHMNE (FHRAE)
pUF {:pE2S: £ 3 5s
n g ke
B 24 S o i PR ji A B ¥ &Gt R mme | FEEEE
9 a A (m*) FEE (m) S (m?) K [dB (A)]
§, (m°)
5432 0. 15 815 0.3 115.6 1.95
MELER
AP 2% T g AP FE 2% F iy it .
% HIFRE S Sl S H448 £y e b 2 ﬁﬁfiﬁmﬁ
(Lpa:) dB (A) dB (A)
i 758 56 19. 95 0

S B AR TR R TR « AR FI VR /N ZZ A « 2B H AU EW SR IERME S « http://etran. 5d6d. com



N EEEH AR

HHER
T2 5 IR K : Tt 88 7 Th HR % 7K
B HIERRE Lpy = (Er:) -X-K Ly =Lgpy +10log$
dB (A) dB (A)
*H 73.4 94.0

Z5%: M GB/T 1094. 10—2003 MALE, SERL TSRS R E . WE
ZiRME/NT75dB (A) HIFFIESR,

4.23 EEFTARE

5 H ERT LN |
b L2 Ha, 2 b Btk ()
i3ia 1K1, 1K2 2000/1 - 7.99
{4 2K1, 2K2 2000/1 - 7.91
g i 3K1, 3K2 6001 = 2
il 4K1, 4K2 6001 ~ 2.18
4 1K1, 1K2 2000/1 - 7.90
{4 2K1, 2K2 2000/1 - 7.98
B R 4 3K1, 3K2 600/1 - 2.17
LR 4K1, 4K2 600/1 - 2. 14
- 5K1, 5K2 600/1 - 2. 14
i 1K1, 1K2 2000/1 - 8. 06
{540 2K1, 2K2 2000/1 - 8.01
? ) 3K1, 3K2 600/1 - 2.18
i) 5t 4K1, 4K2 600/1 - 215
-4 ~ 6Kl, 6K2 2000/1 - 2.31
0 4 7K1, 7K2 2000/1 - 9.57
4.24 RARE (BKXKLR)
K B
SYEENTE . 17 SriE
#HJ7 . ONAN
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- 249 -
) i B HE
A it e LT S A e B
£ 4 ]
(Q)
2% e ﬁiﬁ;ﬁ T A2 T J22 3 6k E
(T) () AERE | ASEE
R, R,
HV 0. 3907 0.4412
32/33. 5 62. 8 63.5
LV 0. 001217 0. 001374
BHitE
TEMmEBF: r=63.5-33.5=30 (K)
B T 8, = (234.5+32) Ry/R, -234.5 HY 8
44 8 0 S48 7 g
(K) i i LV 33. 1
HSHEaES N pL/L
1 H H, cO CO, CH, C,Hg C,H, C,H, o8 7
BFHER T .82 3.84 | 108.6 | 0.17 0 0 0 0.17
BAREE 3. 48 5.62 116.5 0.20 0 0 0 0.20

258 RITAREH
4.25 SAFTHAW
WEEH AT R B o

5 RRER

% SFZ10 - 370000/400TH Hi 128 FE 2% B9 BlA TR 56 . 33 28 =3 50 Fr ik
RIHRTH . HEMEIEH 4 GB 1094. 1 ~1094. 2—1996 , GB 1094. 3—
2003. GB/T 6451—1999 . GB/T 1094.10—2003, GB 311.1—1997, GB/T
16927. 1—1997 2545 HE R AR ML ESK

P i A o
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Manufacturer’s serial No. . 200707056

TEST REPORT FOR POWER
TRANSFORMER

Kind of Product: Power Transformer

Type of Product: SFZ10 —370000/400TH

User : India LANCO Power Station
Project : Main Transformer (No. 2)

Shandong Power Equipment Company
CHINA
July 12, 2007
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1 Explanation

User: India LANCO Power Station

Kind of product; Main transformers ( No. 2)

Type of product: SFZ10 -370000/400TH

Symbol of the product.: 1DS. 711. 0667

Manufacturer’s serial No. : 200707056

Manufacturer’s name. Shandong Power Equipment Works, CHINA
Manufactured date; July. 12, 2007

2 Rated parameter

Rated power: 370/370 MVA

Rated voltage: (420 +8 x1.25% ) /20kV
Rated current.: 508. 6/10681. 0A

Rated frequency: 50Hz

Tapping range: (420 +8 x1.25% ) kV
Connection symbol. YNdI

Type of cooling: ONAN/ONAF/OFAF
Type of using: Outdoor

Insulation level. SI1050LI1300AC570 - LI185AC85/LI125ACS55
Active part mass; 189700kg

Mass of insulating oil; 91900kg

Upper tank mass; 18000kg

Transportation mass: 219800kg ( with N, )
Total mass: 371700kg

3 Reference standard

GB 1094. 1 ~1094.2—1996 {Power transformers)
GB 1094. 10—2003 { Power transformers)
GB/T 6451—1999 ( Specification and technical requirement for three-phase
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oil-immersed power transformers)

GB 311. 1—1997 (Insulation co-ordination for high-voltage transmission and
distribution equipments)

GB/T 16927. 1—1997 (High-voltage test techniques)
IS: 2026—1994 . power transformers

4 Test items and results

4.1 Measurement of dielectric character

Oil temperature: 32T

Insulation resistance ( M{)) Absorption ratio and PI
Measurement part
Rlis Rﬁns Rlﬂmin Rﬁﬂs’('RlSs Rlﬂmin’f'ﬁt‘ﬂs
HV - (LV + Ground) 20500 21400 39600 1. 044 1. 85
LV - (HV + Ground) 21300 32400 53800 1. 52 1. 66
(HV +LV) - Ground 17000 23400 33400 1.38 1.43
Core - Ground 1000M(2 clamp—Ground 1000M(2

Tester: JD2705A high-voltage megger

4.2 Measurement of dielectric loss tangent and DC leakage

Oil temperature: 32T

Dielectric loss tangent DC leakage
Measurement part Voltage Current
tand C (pF)
(kV) (pA)
HV - (LV + Ground) 0. 00239 18150 50 18
LV - (HV + Ground) 0. 00238 38030 10 1
(HV +LV) - Ground 0. 00248 38100

Tester; AI -6000 dielectric loss tangent test system
ZGS-Q60/3 DC high-voltage generator

4.3 Insulation oil test

Loss tand (90T ). 0.0007;
Breakdown voltage of oil; 73. 6kV;
Water content: 10. 1mg/L
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Gas-in-oil analyses pL/L

Components H, CO CO, CH, C,Hg C,H, C,H, | Hydrocarbon
Before impulse test | 6.5 6.72 184 0.41 0 0 0 0.41
After impulse test 5.96 5.92 189 0. 44 0 0 0 0. 44
No-load test for 12h pL/L

Components H, CcO CO, CH, C,Hg C,H, C;H; | Hydrocarbon
Before test 5.96 5.92 189 0. 44 0 0 0 0. 44
After test 6. 15 521 176 0. 49 0 0 0 0.49

4.4 Measurement of voltage ratio and check of connection

symbol
HV winding LV winding | vajue of Deviation ( % )
A Connection
Tapping T:Te vit:ge m;u AB/ab | BC/bc | CA/ca | symbol

1 462000 23. 100 0.25 0.25 0.25

2 456750 22. 837 0.22 0.22 0.22

3 451500 22.575 0.24 0.19 0.19

4 446250 22.312 0.21 0.21 0.21

5 441000 22.050 0.18 0.18 0.13

6 435750 21.788 0. 14 0.19 0.14

7 430500 21. 515 0.16 0. 11 0.16

8 425200 21.263 0.12 0.08 0. 08

9 420000 20000 21. 000 0.09 0. 04 0. 04 YNdlI
10 414750 20.738 0. 06 0. 06 0. 06

11 409500 20. 475 0.02 0.07 0. 02

12 404250 20. 212 0.03 -0.01 -0.01

13 399000 19. 950 0.00 -0.05 -0.05

14 393750 19. 687 -0.08 -0.03 -0.03

15 388500 19. 425 -0.07 -0.07 =-0.12

16 383250 19. 163 -0.16 -0.16 -0.16

17 378000 18. 900 -0.10 -0.15 -0.15

Tester; 3628D full-automatic voltage ratio meter accuracy: 0.1 grade
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4.5 Measurement of winding resistance

Oil temperature: 32T

Measured value ( ()) Max.
Winding Tapping unbalanced
A~N B~N C~N rate (%)

1 0. 3907 0. 3901 0. 3928
2 0. 3846 0.3843 0. 3869
3 0. 3786 0.3782 0. 3810
4 0. 3728 0. 3726 0. 3752
5 0. 3668 0. 3668 0. 3694
6 0. 3610 0. 3611 0. 3636
7 0. 3554 0. 3553 0.3578
8 0. 3496 0. 3494 0. 3520

HV 9 0. 3431 0. 3430 0. 3453 0.74
10 0. 3495 0. 3496 0. 3522
11 0. 3555 0. 3555 0. 3581
12 0. 3613 0. 3611 0. 3641
13 0. 3673 0. 3672 0. 3697
14 0. 3729 0. 3730 0. 3755
15 0. 3788 0. 3789 0. 3813
16 0. 3845 0. 3846 0. 3868
17 0. 3904 0. 3907 0. 3928

a~b b~c c~a
LV 0.82
0. 001220 0. 001217 0. 001227
Tester: JD2520 winding resistance measuring instrument accuracy: 0.1 grade

4.6 Separate source voltage withstand test

Supplied to Voltage (kV) Duration ( s) Result
HV, HVN - (LV + Ground) 85 60
pass
LV - (HV + Ground) 55 60
Tester: TAWG400 multifunction peak valve voltmeter and voltage divider accuracy: | grade
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4.7 Measurement of no-load loss and no-load current

f=50Hz
No-load No-load No-load loss (kW)
v Mean value r. m. s. value
current current
(kV) (kV) Measured Corrected
(A) percent Value value
90 % 18.0 18.0 10. 2 0. 10 140. 4 140. 4
100% 20.0 20.1 17.8 0.17 180. 5 179. 6
110% 22.0 22.4 30.0 0.28 230. 4 226. 2

4.8 Measurement of no-load current under AC 415V

f=50Hz
Supplied to Voltage (V) Current ( A)
ab be ca a b C
abc
415 415 415 0. 54 0.55 0. 54

4.9 Measurement of short-circuit impedance and load loss

f=50Hz
Items Short-circuit

Fosng g i O Load loss (kW) Refe.

Tap- LA Mea- Calibrated Mea- Calibrated N

E cur- vol- capa-

ping = ik sured value sured value i
(A) (V) value I, value I, (MVA)

Winding =3¢ | (49 t=75C |, _339 e t=75C

HV-LV 1 232.2 | 36654 | 15.80 | 462.4 | 15.80 | 726.9 | 462.4 | 763.9 370

HV-LV 9 274.2 | 34512 | 15.24 | 508.6 | 15.24 | 750.2 | 508.6 | 788.8 370
HV-LV 17 304.4 | 31401 | 15.42 | 565.1 | 15.42 | 801.8 | 565.1 | 865.6 370 .

4.10 On-load tap-changer test

Test operation ;
a) Transformer without excitation, OLTC finish 8 operation circle at rated

Assistant voltage ;
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b) Transformer without excitation, OLTC finish 1 operation circle at 85%
rated assistant voltage ;

c¢) Transformer under rated excitation, when doing no-load test, OLTC finish
1 operation circle;

d) When doing load test, OLTC finish 10 tap changes in the ranges of +2
grade of the main tap.

The above operation test is in gear.

Insulation test of assistant circuit; 2kV ( r.m.s. value ) /lmin power
frequency voltage withstand

Test, pass.

4. 11 Measurement of no-load harmonic

Fundamental voltage. 20kV

Harmonic Harmonic voltage ( % ) Harmonic current ( % )

. Us Use U, I, Iy I
1st 100 100 100 100 100 100
2nd 0. 035 0. 051 0. 034 0. 356 0. 338 0. 337
3rd 0. 355 0.711 0. 397 15. 69 17. 48 14. 82
4th 0. 022 0. 030 0.019 0. 230 0.220 0. 260
5th 1. 300 1.319 1. 471 31. 96 31. 58 32.53
6th 0.018 0. 023 0.015 0. 044 0. 064 0. 081
Tth 0.814 0. 873 0. 864 10. 78 10. 82 8. 450
8th 0.012 0.016 0.011 0.124 0. 127 0. 066
9th 0. 040 0.024 0. 086 0. 182 0. 186 0.513
10th 0.015 0.017 0. 007 0.124 0. 134 0.117
11th 0. 022 0.034 0. 148 0. 120 0. 122 0. 106
12th 0.011 0.019 0. 009 0. 060 0. 080 0. 015
13th 0.018 0.015 0.013 0. 068 0.0710 0. 053
14th 0. 004 0. 006 0. 007 0.113 0.113 0.123
15th 0. 035 0.015 0.013 0. 051 0. 049 0. 054
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4.12 Magnetic balance test

One phase excited,

other phases measured o ey i
280 164 116

Voltage (V) 144 272 136

124 160 275

4.13 Connection symbol test (two-voltmeter method)

Connecting A — a

Applied Measured
Value (V) ‘ Value (V) Bb/Bc Cb/Bc
terminals terminals
A-B 404 B-b 388
3887408 3887408
B-C 404 C-b 388
=0.95 =0.95
C-A 404 B-c 408
B
Bb=Cb= v/ (K-y372)2+ (1/2)*/K= VK - 3K +1/K=0.96
Be= /K +1/K=1.00
b K =420/20 =21
A
a C
C
Conclusion: connection symbol is YNdI.

4.14 Phase-ground ACSD test with partial discharge

measurement
Applied voltage ACSD
( kv } l: kv } Induced quuﬁ:n{:}r Duration Result
multiple (Hz) (s)
LV HV (tap 17)
34. 8 570 1.74 250 24 pass
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4.15 Measurement of partial discharge

Test voltage Duration Quantity of apparent discharge (pC)

kV Supplied voltage ('min ) A B e
424.9 1.6U,_ /3 5 90 70 90
478.0 1.8U,/f3 0.4 90 70 90
424.9 1.6U, /3 5 90 70 90
424.9 1. 6U,//3 10 90 70 90
424.9 1.6U,/3 15 90 70 90
424.9 1.6U_ /3 20 90 70 90
424.9 1.6U, /3 25 90 70 90
424.9 1.6U,/3 30 90 70 90
424.9 1. 6U, /3 35 90 70 90
424.9 l.6U., /3 40 90 70 90
424.9 1.6U, /3 45 90 70 90
424.9 1. 6U, /3 50 90 70 90
424.9 1.6U,/J3 55 90 70 90
424.9 16U, /3 60 90 70 90
Tester; JF2002 partial discharge tester accuracy; 0.1 grade

4.16 Switching impulse test

Test conditions and method
Atmosphere conditions
Atmospheric pressure: 101332Pa; Temperature; 32T

Test items and voltage

Rated withstand voltage (kV)
Supplied to Conclusion
Switching impulse

AR, C 1050 pass

Test procedure ;
1 time 50% voltage SW
3 times 100% voltage SW
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Test circuit diagram :

Q SP —C O

0
-
=]
2
=

=

CJ. impulse voltage generator

SP. tested article

Ry . adjusting-wave resistor

R,: damp resistor

Z,, Z,. voltage divider impedance

Z. high frequency transmission cable

r: matching resistor

CRO; high voltage digital memory-oscilloscope

PV . peak valve voltmeter

Tester: TDS340 dual-channel digital memory-oscilloscope

HYV line terminal
Switching impulse
T, (us) ps/div T, (ps) ps/ div
230 310 2580 500

Tek Run: 100kS/s SI:I:I:plﬂ gt
T ...'1.l T

s 1
T L LN e LB B B o i [ O mwa m aw m m
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Supp-
lied
to

Imput
wave

Applied
voltage
(kV)

Wave

sort

Full

screen

(ps)

Imput
attenua-

tion

Oscillogram

50%
SW

323

Voltage
wave

Current

wavce

5000

Tek Run: 100kS/s  Sample W
| m—

100%
SW

1049

Voltage

wave

5000

Current

wave

100%
SW

1047

Voltage

wave

5000

Current

wave

.......................
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continued
S Applied - Imp
upp- ut
‘pp Imput o Wave | screen '
lied voltage attenua- Oscillogram
wave sort scan
to (kV) tion
(ps)
Tek Run: 100kS/s anq:ilg = 1 2
Have A
100% — =Pl it
A 1046 2 : A i
5w E o
5000 ke % —Eh
S
" VLI DRI
4.17 Lightning impulse test

Test conditions and method
Atmosphere conditions :
Atmospheric pressure: 101346Pa; Temperature: 32T

Test items and voltage

Rated withstand voltage (kV)
Supplied to Tapping Conclusion
LI full wave
A, B, C 1300 EA)Y, 9 (B), 17 (C) pass
a, b, ¢ 125 pass

Test procedure ;

1 time 50% voltage LI full wave ( negative polarity)

3 times 100% voltage LI full wave ( negative polarity)
Test circuit diagram .

CJ: impulse voltage generator

JQ: chopping-wave sphere-gap
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Ry
Ry
7]
“ 1Q — D : &
SP >
) lcm PV 4

21 T

=

SP. tested article

Ry . adjusting-wave resistor

R, : damp resistor

Z,, Z,. voltage divider impedance

Z: high frequency transmission cable

r: matching resistor

CRO: high voltage digital memory-oscilloscope

PV . peak valve voltmeter

Tester: TDS340 dual-channel digital memory-oscilloscope

HYV line terminal

LI full wave
T, (ps) s/ div T, (ps) s/ div
2.0 1.0 52 10
Tek Run: SOMS/s Sl‘fnpij:_r K5 ] Tek Run: 585/ Suq:ltn_ e -3 "

.......................

M lops Chi & =10V

TUM g Ol L =10V
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LV line terminal
LI full wave
T, (ps) ps/div T, (ps) s/ div
2.0 1.0 54 10

Tek Run: SMS/s  Sample [

1
TT T T I T T T T T T R T F T T TP T PP T T roT

..................

(Only A-phase)

Full
Supp- Applied Imput
_PP Imput i Wave | screen ’
lied voltage attenua- Oscillogram
wave sort scan
to (kV) tion
(ps)
Tek Run: SMS/a S"Ephr'r T
ey
i 100
wave
50%
full 648 1
wave
Current
100
wave
A
Tek Run: SMS/s  Sample  WEE |
e rrrrrrrrrrreeer e
"1 108
wave
100%
full 1298 2
wave
Current
100
wave
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i
continued
S Applied i Imp
- i ut
e Imput o Wave | screen _
lied voltage attenua- Oscillogram
wave sort scan :
to (kV) tion
(ps)
Tek Run: SMS5/s S”F"n == . .
Voltage
- 100
wave
100%
full 1297 2
wave
Current
100
wave
A
Voltage
| 100
wave
100%
full 1296 2
wave
Current
100
wave ;
T i o e T
(Only a-phase)
S Applied o Imp
upp- i ut
. Imput 5 Wave | screen _
lied voltage attenua- Oscillogram
wave sort scan
to (kV) tion
(ps)
Tek Run: 585/ Saulpl:" - .
A
s 100
wave
50%
a full 62 1
wave
Current
100
wave
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continued
S Applied gl 1P
upp- 1 i
.PP Imput i Wave | screen
lied voltage attenua- Oscillogram
wave sort scan
to (kV) tion
(ps)
Voltage
’ 100
wave
100%
full 124 2
wave
Current
100
wave edhredee e
T (TR T
Tek Run: SMS’s  Sample [
Voltage i e
e 100
wave
100%
a full 122 2
wave
Current
100
wave
Voltage
. 100
wave
100%
full 123 2
wave
Current
100
wave
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4.18 Measurement of zero-sequence impedance on three-
phase transformer ( special test)

Connection Supplied Current Voltage Impedance
symbol terminal (A) V) (1)
YNdI ABC, O 20. 25 488 72.30

4.19 Leakage test

Applied pressure Duration
Test means Result
(kPa) (h)
Static oil pressure 50 72 Measure up

4.20 Bushing test

Oil temperature: 32T

Insulation resistance ( by 2500V megger) Voltage 10kV
Voltage Insulation
(kV) Factory number resistance tand C, (pF)
(MQ)
550 070197 10000 0. 00293 3555
550 070196 10000 0.00316 560. 2
550 070195 10000 0. 00289 548. 6
72.5 071346 10000 0. 00291 349.3
40. 5 070363 10000 0. 00307 982. 1
40.5 070362 10000 0.00314 1031
40. 5 070302 10000 0. 00323 1010

4.21 Tank mechanical strength test (type test)

3 Duration Max. flexibility Max. permanence
Items Supplied pressure 3 ; :
( min) distortion ( mm) distortion ( mm )
Positive
98kPa 5 +13 +4
pressure
Negative | Vacuum residual
S -13 -3
pressure pressure 133Pa
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4.22 Measurement of sound level ( special test)

Ambient conditions of measurement

Total area Distance
Mean : Area of Ambient
of test Quantity of from ;
s 4 absorption B measurement correction
site’s factor principal
factor surface value
surface A (m?) radiating
. a § (m?) K[dB(A) ]
S,(m") surface (m)
5432 0.15 815 0.3 115.6 1.95
Result of measurement
Difference between L
Mean value of Mean value of Correction value
Transformer and
State of Transformer background of background
background
cooler sound level sound level sound level
(1—} dB (A) sound level (X)
PA’ dB (A)
off 75.3 56 19. 95 0
Result of calculation
Final sound pressure level Final sound power level
State of with A-weighted with A-weighted
cooler L {Lap) wXal Lya =Lgp, +10logS
dB (A) dB (A)
off 73. 4 94.0
Conclusion .

The transformer sound level measurement is performed in according to
regulation of GB/T 1094. 10—2003, the measurement result accord with the
<75dB (A) requirement prescribed in contract.
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4.23 Bushing CT test
Phase - Position Current ratio + .
order (Q)
Protect 1K1, 1K2 2000/1 - 7.99
Protect 2K1, 2K2 2000/1 - 7.91
9 Measure 3K1, 3K2 600/1 - 2.2
Measure 4K1, 4K2 600/1 - 2.18
Protect KL, I 2000/1 - 7.90
Protect 2K1, 2K2 2000/1 - 7.98
B Measure 3Kl1, 3K2 600/1 - 217
Measure 4K1, 4K2 600/1 - 2.14
Measure 5K1, 5K2 600/1 - 2.14
Protect 1K1, 1K2 20001 - 8. 06
Protect 2K1, 2K2 2000/1 - 8. 01
5 Measure 3K1, 3K2 600/1 - 2.18
Measure 4K1, 4K2 600/1 - 2.15
Protect 6K1, 6K2 2000/1 - 2.31
b Protect 7K1, 7K2 200041 - 9.57
4. 24 Temperature-rise test ( Type test)
Short-circuit method
Tapping position: No. 17
Cooling method: ONAN
Measured data
Average oil Top oil Measured resistance
Ambient temperature temperature under rated current ((})
Winding temperature under rated under total at cooling at heated
() current losses resistance resistance
() () R, R,
HV 0. 3907 0. 4412
32/33.5 62. 8 63.5
LV 0.001217 0. 001374
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Calculation of temperature-rise

top oil temperature-rise; 7=63.5-33.5=30 (K)

average winding 8, = (234.5 +32) R, /R, -234. 5 HV 33.2
temperature-rise o 3025
under rated current ( K) il : LV 33.1
Gas-in-oil analyses pL/L
Item Hz CO mg CH4 C: I_Iﬂ Cz H.q_ Cg Hg_- H}'dl’ﬂl’.‘&l‘hﬂl’l
before temperature-rise
1. 82 3. 84 108.6 | 0.17 0 0 0 0.17
test
after temperature-rise
3.48 5.62 116.5 0.20 0 0 0 0. 20
test

Conclusion; The temperature-rise test is eligible.

4.25 Winding deformation test

See report of winding deformation test.

5 Test conclusion

The test items, methods and conclusions of routine test, partial type test and
special test of SFZ10 —370000/400TH power transformer meet with the requirements
of GB 1094.1 ~ 1094.2—1996, GB 1094. 3—2003 GB/T 6451—1999, GB/T

1094. 10—2003, GB 311. 1—1997, GB/T 16927. 1—1997 standard and technical
agreement requirement.

The product test is eligible.

6 The product test eligibility cachet

Compiler;

Checker

Ratifier.

Date; July. 12, 2007
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