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Appendix AA-2-4-1 Sample of Billing Boolt 1

o Y e e e e - T = N N . R R L. N N N g e R e e R e e e S L

[RENTAN 16 [ A gH

S 018981 [NeEINHJE

——rxfer——
sfu Nyl Sadsnmiegen AT fgnision ta w g ey
wymnEEM S12nEan Wi Bill Management Section

IR R O oS N e R S b o ©

L
i Po 29 6061 10,060,100 R 8 1 28
P-02 27 5508 8,915,200 R 5 1 26
P-03 26 820 1,243,800 R 1 1 25
P-04 58 4451 7,099,500 R 7 2 56
P-04 H 1 2089 3,133,500 R 0 0 1
P-05 35 2056 3,084,000 R 0 0 35
P-06 31 1729 2,593,500 R 0 0 31
P-07 23 1739 2,776,900 R 2 1 22
P-08 17 1123 1,781,500 R 1 0 17
31 P-09 25 1237 1,895,300 R 2 1 24
p-10 10 1007 1,594,100 R 1 0 10
P-11 41 4860 7,568,800 R 6 0 41
| a2 16 1016 1,566,200 R 4 0 16
P-13 6 601 981,900 R 2 0 6
p-14 50 3880 6,122,200 R 5 1 49
P-15 46 4585 7,254,500 R 4 0 46
P-16 ( 01) 254 15860 24,472,800 R 8 7| 247
| p-16{02) 18 1844 2,857,400 R 2 0 18
p-17 43 3887 6,116,900 R 3 1 42
P-18 11 464 704,600 R 1 0 11
P-19 75 3310 5,025,400 R 2 4 71
|| P-20 49 2030 3,075,200 R 2 1 48




===

s man o o amne ) o vipgeafSamemta pets (ﬁﬂﬂ Bmooé )

o

mandm 8%

--------------------------

W8 HYMNHG S

p-21 32 1002 1,503,000 R 1 31
p-22 19 1238 1,868,200 R 0 19 H
p-23 17 800 1,200,000 R 0 17 ||
P-24 5 202 303,000 R 0 5
P-25 12 996 1,626,600 R 1 11
P-26 14 525 789,700 R 1 13
P-27 13 345 517,500 R 0 13
p-28 6 128 192,000 R 0 6
P-29 32 2215 3,414,500 R 0 32
P-30 29 1286 1,929,000 R 2 27
P-31 21 1993 3,202,100 R 0 21
P-32 32 1187 1,780,500 R 0 32
P-33 20 926 1,389,000 R 1 19
P-34 17 2089 3,133,500R 0 17
P-35 11 1064 1,586,000 R 1 10

Street-Light 972 1,458,000 R Y 1

P- 36 OR 066 88 132,000 R 0 2
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WMy 88 anmn HAN 1805 g A
[H18HAN 180T

fais ie



d 005°0F H00s'T £z a9y £t var Ll S— od ¥ Bk gron| = g1
¥ 00001 ¥005T 89 54 589 vo | vioslon| osest A N I LEEE wm iy [ e ST
4 005'9€T 400571 16 88 €61 voz | WiElor | poge wrd | v wlnd mu 1ag | oo T

400099 40057 v 65 sTH vo | wiolor ! zrees o i0d | v wsfined Guasal | e €1
¥ 000'eST H00ST [0 zeL g9 vo | Woslar | evees nrwd| v efin:d ufe als | we | @

4 002'69 w

¥00S'T 0
¥ 005°T2T'E 5681
H 00088t 9011 Z00vT TO6ZT
¥ 00021 ¥00§'T 4] 269 ot va § wioelot| sares ST I0-d | v wiiasd af g nofow ]
¥ 000°202 Y0057 8E€T 0671 ZSTT va | vioeor| zaee wried| v whnzd B .&w mmﬁ & g
¥ 00542 40057 582 0LST S82¢ va | viooor| sozse wzieal v WwAn:g page | @ g

¥ 005°T 4 00ST T 08T 642 va | vioEhT] ansee ¥l16-d| v wasi i w&:&? way | 2 v

¥ 0009T 40057 Fas 099 29 ve | wvioshr | psise ol wd | v wfiaed By U W w £

#0052 Y0057 SE b4 Loy va VIOENT | zosee gz Ied]| v Wwinzd uun iost q z

400597 40057 11 81 L1 va | vioskor | sizes aried| v whssd amum”@ BLE 6 T

10 BqWnp JaUL0suRL| 504 proaday ABIsu3 pasn ISWoIsn) JO I8

&0 aentymulalsLe g v mung peddlieng e g alon

U035 JUSWSBe e [
QUG Bl Ml (U Ry 1ntuahaeaBrmufe

L}
- . o0, Livd 2yadl — suTee e sualansni unloegs
Emmammﬁﬁwﬂ.ﬂbﬂmwﬁmp =V 2011 [PUKION] pRSRSR | =V ® S # REL 8

dlfuuneadl temim ug

faLing vuy TCHNAS

byl atweauzil

Noog Sulg jo sjdwes I-7-vy xpuaddy




QLY mw e
...........Wm.. ..... mw wmw ﬁhﬂﬂwéﬁﬂfﬁhﬁ
ors8
¥ 00538 Y0NSt 8§ vsE 562 v viaelot S [0 104 win m_Emw wel = 8z
528
4009708 8Lt vor 9z
¥ 000°TS 00T vE SLZ 1774 vo wiogor <s9850 Y0E-10 4 wha w bw A, 5T
¥ 000°ZS H 00 98 88 oov va VIOIT | esaso L0E-10 d wis W@Emw—u 143 " ve
¥005°2T ¥a0s'c 1 (437 16€ o VIEIT [ s ZIZ-10 d witia Rps o | o £2
000 TIT ¥005'T vL 816 v¥8 vor | YO | rereen 0710 d whn i Lu I5i wa 44
¥ 00808E ¥2z
¥ 005'5S 4005T L oy £9€ va | YOENT| oenen Z0-10 4 el By A} 8 ot
H 008°esT ¥IT
4 008'LE 400571 5z o8y 55b vo | VOEMT| peceen 97210 4 TELE ..Ecm i ge| e 81
¥ 00009 H005T av Iy 23 va | YIOEKT| £ropeq 972-10 d SRR L Dy 1dy| ve o







uilubeug

i

yelaBpud

rmiar e

|\|\|_.m=ﬂm@!ﬂmﬂmﬂmﬂhv2%m§—ﬁ EEEwmﬁmam_ﬂmwﬂfwﬂ_wﬂE\mﬂwa@,Em? mwunwgeﬁp.ﬁg\mtul.m mnl\ . ualseeats aaom@mnmuwu.?wﬂﬂ.mﬂ_ﬂmmﬁmamurﬂﬁﬁwa&tﬁ_suzmmwu\ﬁum? mmnzumﬁtﬁ._m,_ﬁﬂcﬂm\slw
b mmpuunidan furefiog ssdlnmily v s finoduoniyag saudnmiy m
T dnnowy  gestwrlussbs wlintroesbngeeacnengyindlehs Dyfisedgegadmpd ¢ ; nnnowy  postiilugeln  eieteivpmsnmasnggeudlsh yfsfgoiutiamtug m
. HEEELRILG A B HABRENLBEEY
: 31V AV __.h_.mbm«bmm & Bragsthongosaeniafndng molaenis 13190 Avd tﬁ@ﬁﬂ%m b Eruaon s apiioivgng woluadegnis m
T SN S ———— " E
/L6000 I A AYd willgny Shtuwmm weilpnsnenengusynal LIy _q_&wwm_.hﬁmmwmaﬁﬁ /77603 : AB AV yiilany _.ataw_mm wiilgnsteaspauseed ey tﬁmmﬁémmwma_ﬁﬂ _
W 00921 swior gaglniourlus ¥ogen cwior go@lndngedlug
N N N L U R T 7 ALY ! Ml . i s el s e S S O D S S P U S MO YWV WV Y i S S — — ST A S o A i’ s Sl S S - S . ST S S S S 3 S A A A AT A A S
!
m
. ', ) AN S . R B . o a
j AB1su3 anes aseaid . A _ AT _ i (Egal. pfbmnialy j ABreuz anes asesjd _ \ _ o i nangay pefliumialy
A _;\m‘ m_.., . _ S . ,_ |
voceiT | i ! ! f €092~ ! ! i
[ woxdt | 9w m T | suTO00 | £:.CO0 _ sizge § m ¥ 00c"1 2 S _ 57196 | 11000 | siee |
UG S ——" SR SYOUNIPS NI NN SR fm e e e e s b e e e N U N ————
anva 31y NOILWNSNGD{ 3NN YE ) SNOIAIYD HETELY _=_ 1 ImA 31y NOILtdINnSNGD | wandnm IN3WEMD SNOIN3Y AW |
[ 3 - 'S = m 1 -
el T Lyt RIS [JHCEH Gsunstens | meswogens |pdwibe 1 adwgy wynngy RIS et Gewogeny | puaswogen | whwulbe m
e e e o o el o e et e e e e e ———d e e e e e L e g
m 6007/70/0T s mwwh_u_m_. 600T/10/0€ mwwmbrwum m 0007/70/0% <BRIR 600Z/10/07 “mwwmﬁrmum
1 l
by
! T “omilganiis TELE ]l sl 3 wdnmifpmiy] ——  (ufnsd pueldlisuyd
!
H i - [t] [} -
] 11 T0~d : Brspaldluusan HasBlY B3 T oEnguesiol 1 £TT T0-d Bl dlsnyssens [T I T sgnauest i
—
: — T j .
ALY WOHONOWNAS * 104S WN30d 4 ! AL WOHONOWN3IS " 104S WN30g

(dNN3)

{dn3)

BIUIADIJ UININPUOIA} JO 3N ANoLII0B1
tunsiualiar groBe e

B AN S A S Sl S S A S S S—

N ST

o i —

o

S0UIACLG LID|INPUOA JO LU ANDLI3|T

tynlualies gl

@2toau| Jo ajdwizs Z-p-z-vy Xipuaddy






Appendix AA-2-5-1 (1)
Annual data submissions by smaller Licensee

Sample table Contents
AS1 Data of generation
AS2 Detail information on power purchase (buying power)
AS3 Detail information on staff payment
AS 4 Payment for operation and maintenance
AS5 Detail information on payment for administration and general management
AS 6 Detail information on soft loan
AS7 Detail information on the total fixed assets
AS 8 Detail information on depreciation
AS9 Calculation of reasonable profit
AS 10 Calculation correct payment
AS 11 Income from electricity tariff is carrying out
AS 12 Information on energy
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Appendix AA-2-5-1(5) Table AS4
Payment for operation and maintenance

No Item Really/certainly figure for last year

Generation Section | Distribution Section Total

{000 Riels) (000 Riels) (000 Riels)

Spare part

Material (equipment)

Repairing and maintenance

Payment for hiring

Water and Electricity

Bad debt

Other ( please certify)

[--R RS A R W AV PIoNE RUVE § oS § o

Total




Appendix AA-2-5-1(6) Table AS S
Detail information on payment for administration and general management

Item

Really/certainly figure for last year

(000 Riels)

—

Bank service

License fee

Payment for the regulation service

Payment for transportation

Payment for Mission and welcome guest

Posts service and telecommunications

Payment for office material (stationery)

Payment for temporary staff

LR E--B RN R R AV Y F-N W

Commission

Tax on corporation/ tax on profit

Other tax

Tax on transportation

Tax on exploitation

Tax on patent (business Licenses)

Other (please certify)

12

Other payment (please certify)

Total




Appendix AA-2-5-1 (7)

Table AS 6

Detail information on soft loan

Detail information on soft loan Item Really/certainly figure for last year
{000 Riels)

1 {Reference: Debt of beginning of the year

Creditor (lender) Soft loan received in the year

Soft loan Payback in the year

Date of payback Debt at the end of the year

Condition of imterest Payment for interest in the year
2 |Reference: Debt of beginning of the year

Creditor (fender) Soft loan received in the year

Soft loan Payback in the year

Date of payback Debt at the end of the year

Condition of interest Payment for interest in the year

Soft loan for distribution service

3 |Reference: Debt of beginning of the vear
Creditor (lender) Soft foan received in the year
Soft loan Payback in the year
Date of payback Debt at the end of the year
Condition of interest Payment for interest in year

4 |Reference: Debt of beginning the year
Creditor (lender) Soft loan received in the year
Soft loan Payback in the year
Date of payback Debt at the end of the year

Condition of interest

Payment for interest in the year!

Total Debt at the end of the year

Payment for total interest in the year




Appendix AA-2-5-1(8) Table AS7

Detail information on the total fixed assets
Fixed Assets at | Addition fixed | Take off fixed Balance fixed
beginning of | Assets in last Assets in last ] Assets at the end of|

Fixed assets item last year year year last year
(000 Riels) (000 Riels) (000 Riels) (000 Riels)
(a) ] © {(dy=@Hb)-©
Fixed Assets for Generation
Section
Land
Building

(enerator, by each category
Other material of generation
Switch board current include linkage/splice cable

LN N EFVR PN

Please certify other fixed
6| Assets by each category

Tq:al
Fixed Assets for
Distribution Section

Land
Bulding
Swiich board current inclade linkage/splice cable
Transmission line
Poles (Tower)

LU - LSV FNS ) O

Please certify other fixed
6] Assets by each category

Total

Note: At the time registration for fixed assefs on table above Licensee need to take off consumer contribution and ali other
assistance. Because some fixed Assets have been received assistance from the Government and have been shown
the price higher than market price, so the Licensee should certify of which Fixed Assets that received from the
Government.
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Appendix AA-2-5-1 (10) Table AS 9
Calculation of reasonable profit

Ttem

Sample Table

Really/certainly figure for last
year

(000 Riels)

(zeneration Section

[

Total original cost of fixed assets (minus contribution
from consumer and assistant)

Provision/arrangement stock for mobile capital

Total cost of fixed assets

Take off, depreciation consolidate

ASB

Fixed assets cost only

Soft loan for fixed agsets is using

AS6

Really personal capital (5-6)

Profit rate of really personal capital

Profit of really personal capital by the rate above

10

Reasonable profit

Distribution Section

[y

Total original cost of fixed assets ( minus contribution
from consumer and assistant)

Provision/amrangement stock for mobile capital

Totat cost of fixed assets

Withdrawal depreciation plus reference

Fixed assets cost only

Soft loan for fixed assets is using

AS6

Really personal capital (5-6)

Profit rate of really personal capital

Profit of really personal capital by the rate above

16

Reasonable profit

Note: Need to provide method calculation for mobile capital



Appendix AA-2-5-1(11)  Table AS 10
Calculation correct payment

Really/certainly figore for

Item Sample Table |last year
{000 Riels)
A Payment for Generation Section
1 |Payment for fuel-oil (D.0) AS1
2 [Payment for lubrication-oil AS1
3 |Payment for staff of Generation Section AS3
4 |Payment for operation and maintenance AS4
Payment for Administration and General
5 |Management ASS5
6 |Payment for depreciation ASS
7 |Interest AS6
8 [Reasonable profit AS9
Total correct payment for Generation Section
9 ]Transmission Power for kWh
10 {Generation cost per kWh
B Payment for Distribution Section
1 _|Payment for Power Purchase (buying E-ty) AS2
2 |Payment for staff of Distribution Section AS3
3 |Payment for operation and maintenance AS4
Payment for Administration and General
4 |Management AS5
5 |Payment for depreciation AS8
6 |Interest AS6
7 |Reasonable profit AS9
Total correct payment for Distribution Section
Total payment {(Generation +Distribution)
C Minus other income behind from Electricity tanff source
D Total income yearly is existed (A+B+C)
E Total income from eleciricity tariff at present
F Profit/(loss) pre-revise electricity tariff (E-D)
G Effect on revision for eleciricity tariff
H Profit/(loss) after revise electricity tariff (E+G-D)

Note: (G} and {H) need to fulfill while revision for electricity tariff have been done by Licensee
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Appendix AA-2-5-2
Request for tariff revision by smaller Licensee

Samble table Contents

TS 1 Data of generation

TS 2 Detail information on power purchase (buying power)

TS 3 Detail information on staff payment

TS 4 Payment for operation and maintenance

TS 5 Detail information on payment for administretion and general management
TS 6 Detail information on soft loan

T8 7 Detail information on the total fixed assets

TS 8 Detail information on depreciation

T8 9 Calculation of reasonable profit
TS 10 Calculation correct payment
TS 11 Income from electricity tariff is carrying out - Estimated figure for next year
TS 12 Income from electricity tariff new request - Estimated figure for next year
TS 13 Informantion on energy




Name of Licensee

Appendix AA-2-5-2 Table TS 1

Data of Generation
liem unit Estmated figure for next year
A Technical dara
1 |Installed capacity of Generator
{certify model) kVA
(certify model) kVA
2 [Power generate kWh
3 [Using power for generation kWh
Using power for generation %
4 |Power Transmission (2-3) kWh
5 |Power coefficient %
6 | Amount of operation hours h
B Fuel-oil {(D.0) data
Sources (certify the Name)
7 | Amount of fuel-oil for buy-in Liter (L)
8 |Amount of fuel-oil for using Liter
9 | Average price of fuel-oil Reals/L
10 |Payment for fuel-oil {000 Leals)
Sources (certify the Name)
11 |Amount of fuel-oil for buy-in Liter
12 |Amount of fuel-oil for using Liter
13 |Average price of fuel-oil Reals/L
14 {Payment for fuel-oil {000 Leals)
15 {Using for fuel-oil rate L/EWh
Sources (certify the Name)
16 {Amount of lubrication-oil for buy-i Liter
17 jAmount of lubrication-oil for using Liter
18 |Average price of lubrication-oil Reals/L
19 |Payment for lubrication-oil (GO0 Reals)
Total payment for fuel-oil and
lubrication-oil (10+14+19) (000 Reals)
20| Using for tubrication-oil rate L/KWh

Annex 4
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MName of Licensee

Appendix AA-2-5-2 Table TS 4

Payment for operation and maintenance

No

Item

Estimated figure for next year

Artrex 4

Generation Section | Distribution Section

Total

(000 Reals)

(000 Reals)

(000 Reals)

Sparepart

Material (equipment)

Repairing and maintenance

Payment for hiring

Water and Electricity

Bad Debt

Other { please confirm)

froB AT Ko 0 KV Q) RN RER R VR

Total




Name of Licensee

Appendix AA-2-5-2 Table TS 5
Detail information on payment for administretion and general management

Ttem

Estimated figure for next year

(000 Reals)

St

Bank service

License fee

Payment for the regulation service

Payment for transportation

Payment for Mission and welcome guest

Posts service and telecommunications

Payment for office material (stationery}

Payment for temporary staff

ReR--NENE RN AV, ¥ F-N Wit

Commission

Tax on corporation/ tax on profit

Other tax

Tax on transportation

Tax on exploitation

Tax on patent (business Licenses)

Other (please certify)

12

Other payment (please certify)

Total

Annex 4



Name of Licensee Annex 4

Appendix AA-2-5-2 Table TS 6
Detail information on soft loan

Ditail information on soft loan Ttem Estimated figure for next year
{000 Reals)

1 jReference: Debt of beginning of the year

Creditor (lender) Soft loan received in the year

Soft loan Payback in the year

Date of payback Debt at the end of the year

Condition of interest Payment for interest in the year
2 |Reference: Debt of beginning of the year

Creditor (lender) Soft loan received in the year

Sofi loan Payback in the year

Date of payback Debt at the end of the year

Condition of interest Payment for interest in the year

Soft loan for distrubution service

3 |Reference: Debt of beginning of the year
Creditor (lender) Soft loan received in the year
Soft loan Payback in the year
Date of payback Debt at the end of the year
Condition of interest Payment for interest in the year

4 |Reference: Debt of beginning of the year
Creditor (lender) Soft loan received in the year
Soft loan Payback in the year
Date ofpayback Debt at the end of the year
Condition of interest Payment for interest in the year

Total Debt at the end of the year

Payment for total interest in the year




Name of Licenses

Appendix AA-2-5-2 Table TS 7
Detail information on the total fixed assets

Fixed assets item

Fixed Assets at
beginning of
last year

Addition fixed
Assets in last year

Take off fixed
Assets in last
year

Balance fixed
Assets at the end
of last year

{000 Reals)

(000 Reals)

(000 Reals)

(000 Reals)

(a)

(b)

©

(d)=@yHb}-0

Fixed Assets for Generation

Section

Land

Building

Generator, by each category

Other material of generation

W | G2 D fre

Switch board current inchide linkage/splice cable

=)

Please certify other fixed
Assets by each category

Total

Fixed Assets for Distribufion

Section

Land

Building

Switch board current include linkage/splice cable

Transmission line

b [ RS | =

Poles (Tower)

Please certify other fixed
Assets by each category

Total

Note: At the time redistration for fixed assets on table above Licensee need 1o take off consumer contribution and ali other
assistance. Because some fixed Assets have been received assisince from the Govermment and have been shown
the price higher thart market price, so the Licensee should certify of which Fixed Assets that received from the

Government.

Annex 4
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Name of Licensee

Appendix AA-2-5-2 Table TS 9
Calculation of reasonable profit

Annex 4

Item Sample Table |Estimated figure for next year
{000 Reals)
Generation Section
Total original cost of fixed assets { minus constribution
1 [from consumer and assistant)
2 {Provision/arrangement stock for mobile capital
3 |Total cost of fixed assets
4 {Take off depreciation plus reference AS8
§ |Fixed assets cost only
6 [Soft loan for fixed assets is using AS6
7 |Really personal capital (5-6)
8 |Profit rate of realy personal capital
9 |Profit of realy personal capital by the rate above
10 [Reasonable profit
Distribution Section
Total original cost of fixed assets { minus constribution
1 [from consumer and assistant)
2 |Provision/arrangement stock for mobile capital
3 [Total cost of fixed assets
4 |Take off depreciation plus reference AS8
5 |[Fixed assets cost only
6 |[Soft loan for fixed assets is using AS6
7 [Realy personal capital (5-6)
8 |Profit rate of realy personal capital
9 |Profit of realy personal capital by the rate above
10 Reasonable profit

Note: Need to provide methot for calculation mobile capital



Name of Licensee

Appendix AA-2-5-2 Table TS 10

Annex 4

Calculation correct payment
Ttem Sample Table Estimated figure for next year
(000 Reals)
A Payment for Generation Section
1 |Payment for fuel-oil (D.Q) AS1
2 |Payment for lubrication-oil AS1
3 |Payment for staff of Generation Section AS3
4 |Payment for operation and maintenance AS4
Payment for Administration and General
5 |Management ASS5
6 |Payment for depreciation AS8
7 |Interest AS6
8 |Reasonable profit AS9
Total correct payment forGeneration Section
9 |Transmission Power for kWh
10 jGeneration cost per kWh
B Payment for Distribution Section
1 {Payment for Power Purchase AS2
2 {Payment for staff of Distribution Section AS3
3 {Payment for operation and mainfenance AS4
Payment for Administration and General
4 Management ASS
5 {Payment for depreciation AS8
6 |{Interest AS6
7 |Reasonable profit AS9
Total correct payment for Distribution Section
Total payment (Generation +Distribution)
C Minus other income behind from Electricity taciff source
D Total income yearly is existed (A+B+C)
E Total income from electricity tariff at present
Profit/{loss) pre-revise electricity tariff (E-D)
G Effect on revision for electricity tariff
H Profit/(loss) after revise electricity tariff (E+G-D)

Note: (G) nad (H) need to fulfiil while revision for electricity tariff have been done by Licensee
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Name of Licensee

Table TS 12
Informantion on energy

Annex 4

Item Unit Estimated figure for next year
1 |Selling Electricity kWh
Electricity sold of low Voltage kWh
Electricity sold of medium Voltage kWh
2 1Loss on the distribution line kWh
%
3 |Need power only kWh
Power Generation only kWh
Power purchase (Buying power) kWh
4 |Total power for selling kWh
5 |Over/(less) kWh
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This Guidelines and Manuals for Operation and Maintenance is divided into
followings:

Volumel @ Administration Items

Volume II : Technical Items
SectionI  : Guideline for Operation and Maintenance
Section II  : Givil Structure
Section III : Electromechanical Equipments

Section IV ! Transmission and distribution Facilities

Volume II1 : Reference Data
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Volume f1: Technical
Section | Guideline for Cperation and Maintenance

Chapter1  General Provisions

1.1 Purpose

The purpose of this Standard is to stipulate basic rules and regulations for appropriate operation
and maintenance of power facilities such as power station and transmission and distribution lire,
which will contribute to an efficient management of the equipment, a prevention of an accident

and thereby securing a reliable and stable supply of electric power to consumers.

1.2 Scope of application
Operation and maintenance wotk for the power facilities shall be done in accordance with this
Standard unless otherwise governed by government laws and regulations or higher company

rules and regulations.

1.3 Definitions

(1) “Adminisiration office” means whole management organization of power facilities with
maintenance and admimstration works.

{2) "Load dispatch” means operation ordering to hydropower stations and diesel power station
shall be done in accordance with “Plan of load dispatch control rules”.

(3} “Power station” means a whole generating facilities including hydro turbine, generator,
conirel equipment and transmission lines,

(4) “Operation” means operation of hydropower stations, diesel power station and
transmission/distribution lines by the operators. The operators have to take responsibility
for 24 hours monitoring and operation at sites.

(5) “Maintenance” means maintepance of hydropower stations, diesel power station and
transmission/distribution lines by the maintenance staff. The maintenance staffs have to
take responsibility for 24 hours momtoring and maintenance at sites.

(6) “Patrol and Inspection” means making plan and implementation of periodical inspections
such as daily patrol, weekly, monthly and yearly inspections including recording, repairing

and replacement work.

1.4 Tasks for head of an organization
Head shall command and supervise member personnel under his organization to achieve

necessary job as a whole by promotion of maintenance job in a safety manner.



Head shall also train them not only for promotion of professional knowledge and technical skill
but also for good local public relations. The tasks shall be referred to Chapter 1 :Management,

i Volume I ; Administration.

1.5 Tasks of member personnel under an organization Head

{1) Each personnel shall fully understand the Standard and always comply with the related rules
and regulations under supervision of the Head so that reliable results may be secured in
pursuing the operating and maintenance work in an efficient and orderly manner. He shall
also do his best effort to secure and improve the power station functions, by trying
equipment improvement, efficient job management and technical improvement.

(2) He shall do his best effort to be familiar with the structure and performance of equipment
and transmission system including civil constructions and communication systems so that
he could adequately know measures to be taken in various types of possible accidents.

{3) He shall always watch and know the condition of equipment. When he finds an abnormality,
malfunction or accident, he shall immediately report them in accordance with a procedure
stipulated in Clause 2.4 “Reporting”. In an emergency where an urgent measure is required,
he shall report it in an urgent manner to the operating chief and do his best effort fo get a
quickest restore from the accident by an appropriate remedial operation or a first aid
measure,

(4) He shall always obey relevant safety rules so that a human injury or accident may be
prevented. He shall also make necessary improvement on the equipment for such purposes.

1.6 Deployment of operation and maintenance work

(1) The Director shall assign responsible posts for a Deputy Director and Chief of
administration division and leaders of administration staff for management of EUMP.

(2) The Director shall also assign responsible posts for a Deputy Director, Chief of
‘echnical division and leaders of operation & maintenance staff and transmission line
staff in chaxge of various site works.

{3) Assigninent of substitutes

The Director shall assign substitutes of absent operators in charge of shift operation work.

1.7 Revision of Guideline, Operation and maintenance manual

The “Guideline, Operation and maintenance manual” for administration, electrical equipment &
ctvil structures in Mondul kiri shall be revised about instructions and actual operation and
matntenance work procedures, ete. The parts of revision in the manual shall be prepared by the
staff and approved with Board (director and deputy directors) of EUMP



The revised manual except Appendixes shall finally be published and approved by the JSC.

1.8 Mutual support in operation and maintenance

In an area where power stations and substations located adjacent to each other, they are often
designed to rely upon their mutual help in operation and maintenance job. In such case, an
organization can request a help in accordance with rules for such mutual support arrangement,

and shall help other power station on his request.

1.9 Environment conservation
Power station shall prevent environmental contamination and degradation by waste water, solid
wastes, noises, ete., and shall also execute measures necessary to preserve natural environmertal

conditions.

1.10 Dangerous materials

Explosives and inflammables such as oil, fuel, grease, chemicals shall be stored and treated in

accordance with relevant government laws and regulations.

1.11 Equipment for accident prevention
Fquipment for accident prevention and protection shali be well prepared in accordance with
“Rules for measures for emergency and accidents”. Daily patrols, inspections, tests shall be

practiced so that appropriate mamtenance would be secured.

1.12 Safety management

As the safety management of a power station operation work, measures shall be taken in various
important aspects, such as safety precautions in equipment, safety education and fraining of
personnel, establishing rules for safe operation deployment and safe work procedures.

1.13 Sterage of parts and materials
Storage and handling of spare parts and other materials shall be made in accordance with “Rules
for storage and handling of parts and materials™, refer to Chapter 3 Maintenance.

1.14 Technical training
In order to maintain and promote technical and workmanship level of personnel, freshman
education, job rotation education and OJT training shall be made in accordance with “Rules for

technical training and education”.



1.15 Measures to be taken in an emergency
Adequate and appropriate measures shall be taken in accordance with “Rules for measures in an
emergency” when an emergency occurs or likely to occur in tornado, heavy rain, flood, heavy

wind, earthquake and other natural disasters, big fire, explosion, or the like.

Chapter 2 Operation

2.1 Operation work

Operation work here means jobs to operate the generating equipment or manage them in

accordance with the load dispatch order, which basically includes the followings.

(1) Load dispatch ordering and related work under “Load dispatch control rules”.

{2) Supervision of generating stations, civil facilities and substations, and watching weather
condiion,

(3) Supervising and watching conditions of relating transmission lines.

{4) Operation of the equipment and facilities.

(5) Recorded data collection as necessary.

{6) Normal communicating and reporfing,

(7) Grasping condition of an accident or a failure, identifying its cause, doing an emergent
remedy, communicating and reporting.

{8} Maintenance and cleaning of powerhouse and conirol equipment.

{9) Design of the operating procedure table or chart.

{10} Pubhishing and retrieving operating order sheets,

{11) Collecting, communicating and reporting data in dam operation and management

2.2 Load dispatch erdering

Load dispatch ordering to hydropower stations and diesel power station shall be done in
accordance with “Plan of load dispatch control rules” such as daily, weekly, monthly and yearly
operation plan.

Load dispatch operation shail be made by an order of a load dispaich control group
(hereinafter referred to “Dispatch order™) in accordance with “Load dispaich operation rules”.
When an operation 13 made without load dispatch order, it shall be reported immediately to the
corresponding load dispatch control organization.

2.3 Measures to be taken in an emergency or an accident
In an emergency or an accident, division chief, operators and maintenance staff shall do their
best effort to know as exactly and quickly as possible the actual conditions and causes,

operating properly the equipment in accordance with “Load dispaich operation rules”. The



situation shall be communicated with and reported to various corresponding responsible persons

by procedures stipulated otherwise.

2.4 Recording

Load dispatch operations, impertant operations, orders, announcements, communications and
reports shall be filed together with personnel names, time and date on “Work shift record file”.
Operation diary shall be inspected to see the reports were properly made in stipulated tems at
proper timing, The records in operating diary shall be summed up and compited for reporting to
relating organizations.

The chief of technical division shali report Director or Deputy Director every morning about

operation records and status of each power station and get approval with signatures.

2.8 Operating work shifts

The operation of power plants shall be executed by operators who are working in 3 shifts such
as morning time, day time and night time work,

Each operator shall take over his job in detail to the subsequent shift operator in terms of the
trangmission condition, equipment operating condition, operating schedule, maintenance work
progress, and other items deemed necessary to transfer. Important items shall be transferred by
filing them in “Work shift record file”

The operator shall report a daily operation records by VHF communication and written data
sheets to the chief of technical division at administration office every moming (excepting
holiday), at least, total generation kWh/day, maximum output kW/day, total running ocurs/day,

weather conditions, events, failures and/or operation conditions, efe.

2.6 Direct operation of power station

In the case of a direct operation of a power station at periodical inspection, the operator at the
direct operation shall act on behalf of the division chief during inspection.

As for direct operations in the case of maintenance work, operation shall be done in accordance

with “Rules for maintenance work management”.

Chapter 3  Maintenance

3.1. Maintenance work

Maintenance work here means the diagnostic inspection of equipment and facilities and the
repair or replacement, etc. as the results of inspection, which shall be performed for the purpose
of maintaining and improving the power station equipment and civil facilities performance and

also preventing accidents and failures i equipment and facilities. The maintenance work



basically includes the following items.

{1} Maintenance management
The work is necessary not only for smooth and efficient maintenance of equipment and
facilities but also for efficient equipment management.
(a) Watching and evaluating equipment and facilities condition
Watch equipment and facilities condition through inspection and test, and evaluate
degradation of the equipment and facilities.
{b} Work planning
Make the following plans for maintenance work in order to manage and process

them in orderty manner.

> Yearly work plan
» Monthly work plan
> Work execution plan

(¢} Planning items and procedures

Make the following planning in accordance with stipulated procedure.
Budget request (Long run maintenance planning rules)
Shutdown request
Alteration on relay setting
Equipment planning of transmission protection
Operation of civil faciiities data

YV ¥V V Vv V¥

Operation of measuring system
» Tiems stipulated time to time by minutes of meetings.
(d) Preparation of documents and their reporting
Regular items and accident — emergency items shall be reported in accordance with
“Rules for preparing documents and reporting for equipment”
{e) Management and utilization of records and files
Post inspection records and test records shall be filed orderly manner so that these
records may be utilized for future operation references. Analyses of these records
shall be made when necessary and the analyses shall also be recorded.
Specifications, drawings, control sequence diagrams and their setting values list

shall be prepared for use in maintenance work.

{2y Mamntenance work

Protective maintenance, inferring maintenance and post maintenance of power stations, and
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substations shall be executed as follows.
(a) Protective maintenance

The following maintenance work shall be made for the purpose of maintaining
functions and preveniing failures of facilities, equipment and systems.
» Daily inspection

Daily patrol and inspection shall be made by means of maintenance personnel’s
knowledge, experiences and five senses for the purpose of early picking up and
restoration of abnormal conditions of facilities, equipment and systems,

(Inspection Standard for facilitics, equipment of hydro-electric power stations and
substations)
> Periodical inspection

Internal condition shalt be inspected periodically with equipment shutdown. Best
function maintenance shall be made by making appropriate repair or replacement for the
equipment having abnormal condition such as wear or degradation.

(Inspection Standard for facilities, equipment of hydro-electric power stations and
substations)
» Special inspection

A special inspection shall be made when an abnormal condition is found on the
equipment and the Tacilities in daily patrol or inspection. The purpose of the mspection
is to prevent failure repetition in the subject equipment judged from past failure
experiences, and prevent also similar failures in same type of the equipment and the
facilities.

(Inspection Standard for facilities, equipment of hvdro-electric power stations and

substations)

(b} Inferring maintenance

For the purpose of maintaming functions and preventing a faillure of equipment and
facilities, function degradation or failures shall be inferred being base upon various
experience data and theories. Therefore, preventive maintenance work such as
tnspections, replacements, improvements shall be designed with appropriate mnterval,
timing and items so that the equipment data, performance, failures may be obtained and
archived in view of inferring technology including statistical concept, which will result
in an efficient and cost effective maintenance outcome.

{Inspection Standard for facilities, equipment of hydro-electric power stations and
substations)

{¢) Equipment and facilities improvement

i



Being judged from the records of equipment failures, malfunctions, inspections,
repairs, inferring maintenance work and post inspection maintenance work, the
equipment and the facilities shall be repaired, improved or renovated depending upon
extent and nature of the equipment degradation, in order to restore or improve function
of the equipment. For realizing the provisions, the equipment design shall initially be
well incorporated with concepts for safety, easy maintenance, high reliability and cost
effectiveness, which will result in comprehensive cost effective labor saving
maintenance.

{d) Post inspection maintenance

In a failure, accident or emergency, not only quick and appropriate measures but also
preventive measures shall be done for consequential damages in the course of
restoration work with extra caution to human safety.
¥ First aid measures
Watch and confirm quickly the exact condition including causes of the failure or
accident, and take fast appropriate remedial measures, followed by confirmation tests
and a normal operation restoration.
> Permanent measures

Research thoroughly the causes of such failures, and repair, improve or renovate the
equipment and the facilities in permanent sense for further long run operation, with
concept based upon the research.

» Prevention of failure repetition

After the equipment and the facilities were recovered from a failure, case studies shall
thoroughly be made for cause identification and condition analyses. Then extra effort
shall be made to prevent repetition of similar failure in reference to the study, and
information gained in the case shall also transferred to related departments for their

preventive work references

(3) Other work items
{a) Local community relations

The Director shall be responsible for communicating and making agreement with
local communities for items requested by local communities, in terms of “Causing
limiting of electric power supply”, such as water level limifaiions or generation
limitations raised by local communities.

The Director shatl be responsible also for other items which would time to time be
raised by local communities to a necessary extent.

{b) The Director shall be responsible for negotiating with other external relating

12



organizations and also for preparing documents to be used for applications and reports

to public organizations.

3.2, Responsibility of management of maintenance work

Work to be done by own personnel

The Deputy Director shall determine the work procedure for maintenance and responsibie for the
management.

Subcontract and assigned work

Subcontractor or assignee shall be responsible for the management of maintenance work itseif
and mn addition also for securing safety on lands, buildings and mstallations inside the power
station premises. Final responsibility shall be assessed to the Director for the safety of the
equipment.

Therefore, clear distinct scope shall be required in safety management. For this purpose the
Director shall make clear sharing agreements on safety management with subcontractors and
assignee, in terms of management organizations and scope of management work, These
agreements shall be well informed to power station maintenance personnel and let them

cooperate closely with the subcontractors and assignees.

3.3 Execution of maintenance work

All matntenance work shall be executed on prior approval of the Director in accordance with
“Rules for the management of maintenance work™. In the case of a work affecting power station
operation, the work shall be processed on prior report to the division chief in accordance with

“Rules for the work sheet procedure”.

{1} Shutdown procedure

In the case of shutting down the equipment (hereinafier referred to “work with shutdown™
affecting supply and demand of the electricity, the shutdown procedure shall be made in
accordance with “Rules for shutting down electrical equipment”,

(2) Grounding for maintenance work

Grounding for maintenance work is defined as a ground provided on transmission line or
equipment for the purpose of execution of “work with shutdown”. The ground of this type shall
be provided in accordance with “Rules for the ground for maintenance work”.

(3) Procedure of altering set value of a protective relay

When an alteration is required in set value of a protective relay on processing the maintenance
work, the alieration shall be made in accordance with “Rules for the protective relay operation™.

(4) Work sheet

13



On processing a work, necessary work sheets shall be published in accordance with “Rules for
work sheet use”, and the work shall be processed in accordance with the work sheets for the
purpose of clarifying the responsibility on work and preventing an accident or failure.

{5) Confirmation of safety precautions

The Director shall pay extra attention to good safety management through advice and reports by
getting the safety manager confirm that the safety is secured at every work step, and also geiting
the chief safety personnel confirm the progress of work.

(6) Organizing work deployment

On starting the maintenance worl, the Director shall organize a work deployment by appointing
persons out of power station personnel as required by “Rules for the management of

maintenance work™

3.4 Spare parts management

EUMP provides spare parts list io manage the parts for take-out or in from the stockroom. The
spare parts shall be controlled existing assets with quantity of parts by the authornized person of
EUMP. The spare parts list shall be recorded when the parts has used or procured any time,

The authorized person shall be appointed by Director of EUMP.

Example of Spare Parts List (for O’Moleng PS)

Name of parts Date of Ont/In | Consnming | Existing Remarks
{Parts No.) Quantity Quantity
Volt meter 2008/10/16 1 Original spare
{OM-001)
User’ Name
Mr. Khim 2009/3/22 1 0 Meter broken
Mr. Vichet 2009/5/1 1 New buy

14



Chapter 4  Construction

4.1 Construction work management

Construction management is performed by the contractor himself to comply with standards and
specifications to complete the construction works economically and safely within the contracted
period.

For assuring the quality and function and for controlling the progress of work, the contractor
makes a construction plan, check in timely whether the work is being carried out as schedule,
makes correction if the work delayed.

The construction management has 1) Progress control, 2) Quality control and 3) Payment

contro! as follows.

4.2 Progress control

Management of progress confrol is the construction process for assuring the execution of work
performance and safety control within the construction period.

In particular, the countries where dry and rainy seasons can be clearly recognized, the
construction works are concentrated in dry season and this will impose extra restriction on time,
and thus progress control must be made with exira care. Between civil and electrical works must
be close coordination and adjustment for installation of equipment.

Various time schedules should be graphically prepared for progress control and then use as

standards for implementation, review and handling,

4.3 Duality control

Quality control is used to maintain the standards of quality set forth in the design and
specifications.

For performing quality control, standardization must first of all be made,

The standardization is established 1) Standards for materials, 2) Quality standards, 3) Work
standards and 4} Test and inspection standards.

4.4 Payment contrel

Payment control is necessary to ensure that the civil work have been built in conformity with
the contract requirements set forth and intended by the owner.

The instaliation of electrical equipment is also managed the work progress then each payment
will be made by the “Certificate of Performance” against term of payment in the contract.
Photographic records are made as supplementary data for later confirmation of the progress of

the works including conditions before and after the works.
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4.5 Installation works
The installation works for turbine, generator and auxiliary equipment are required the following
procedures at appropriated timing and places for safety work,
1) Heavy machine
Heavy machinery (loading, moving and lifting) of the required number for transporting
materials, parts and equipment on the site should be secured for the required period.
2} Manpower
The numbers of direct laborers and technicians required varies depending on the types,
capacities, sizes and installation method of turbine and generator, equipment etc.
3) Temporary facilities
»  Temporary power source and distribution panels
»  Accommodation facility
»  Warehouse
3> Site construction office
4) General tools and consumable materials
#»  Asrequired
5) Classified assembly and installation works
> Inspection of dimensions and level of concrete foundation
Transport of materials, parts and equipment
Unpacking
Preparing scaffolds
Assembly and installation
Welding and gas cutting
Piping work and flushing
Hydraulic pressure test
Non-destructive test
Centering, leveling and Shafi alighment

Y VY Y VYV V V VY V¥V V¥

Wiring

Y

Painting

6) Site tests and trail operation

»  Preparation of instrument, materials and tools
Prior to commencement of the tests, test load should be provided as a dummy load, if an
actual load is not available at site.

»  Preparation of test procedures

»  Preliminary test items (Dry test)

a) Appearance test for all components
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Section II: Civil Structure
Chapter 1: The general

1.1 Aim
This manual stipulates the operation and maintenance work for civil structure of O’Moleng and
(Y’Romis hydropower station and the objective is to ensure the function of civil structure, to promote

the adequate and safe operation and to prevent the accident.

1.2 Application
This manual is applied to the operation and maintenance works for civil structure of O’Moleng and

O’Romis hydropower station.

1.3 Definition of the word
1) “Civil structure” means reservoir, intake weir, intake, waterway, sedimentation basin, head tank,

spillway, penstock, powerhouse, outlet, access path and the facilities of those.

2) “Patrol” means the work to check the existence or nonexistence of the abnormity by seeing the
appearance, function and gauge with five senses of the patrolman.
“Patrol” includes garbage removing, sand removal, minor maintenance or adjustment of gate and

facilities etc.

3) “Maintenance” means the work to keep the good condition of the facilities and equipment.
“Maintenance” includes the cutting bushes, removing mad from the ditch, cleaning around the civil
structure, adjustment or replacement of the consumables for the equipment and flling ofl to the
moving part, eic.

4) “Operation” means the work to operate the electric power system to supply stable electricity to the
CUStomers.
“Operation” of the civil facilities includes the measuring the water level, open or close the gate and

recording the data, ete.

5) “Head of hydropower station™ is responsible for the safety and steady implementation of
operation and maintenance work.

“Head of O"Moleng hydropower station” is the person who is in charge of “Section head of
O"Moleng hydropower station”.

“Head of O’Romis hydropower station” is the person who is in charge of “Section head of G’Romis
hydropower station”.



Chapter 2: Maintenance

2.1 Maintenance work

The contents of maintenance work are as follows;

(1) Document control (Result of the patrol and maintenance record, etc)
(2) Implementation of patrol and keeping the civit facilities good condition
(3) Research and study for repair and improvement

(4) Others necessary for maintenance of civil structure

2.2 Checking items of patrol

Patrol should be done periodically, that is daily, weekly and monthly.

Checking items of patrol are shown in appendix 1 (for O’Molemg hydropower station) and appendix
2 (for O’Romis hydropower station}.

Principally daily patrol, weekly patrol and monthly pairol should be done every day, on Monday and
first commercial day of the month respectively.

The results of the patrol should be recorded with the format of appendix 3-8 and be approved by the
head of hydropower station.

2.3 Repair and improvement

If some troubles are found in the patrol, repair or improvement should be planned and done.

Priority of repair and improvement should be set according to the result of patrol, checking, and
measurement etc. Matters of trouble in function for dairy operation or necessary for safety should
have the first priority.

Records of repair and improvement should be kept and facilities book or drawings should be updated

if the specification or appearance of civil structure is modified.

2.4 Contents of patrol and maintenance

1) Access path

Access path should be well maintained so that EUMP staff can reach every hydropower facility
safely and smoothly.

For example,

Sand or mad accumulated in the side ditch should be cleared away;

Damaged surface of the path should be refilled with crushed stone;

Weeding should be done periodically; etc.

2) Intake weir
Intake weir should be well maintained so that water for power generation can be taken through

intake surely all the time.

For example,



Intake weir body should be repaired when clacks or leaking water is detected;

Garbage and drifting tree on the screen should be cleared away in order to keep off the head loss;
Sedimentation in front of the screen should be cleared away to prevent the sedimentation coming
into waterway when the surface level of sedimentation reaches near to the intake level;

Intake gate and sand flushing gate should be well maintained in order to ensure the function; etc.

3) Sedimentation basin

Sedimentation basin should be well maintained so that the function is always kept.

For example,

Sedimentation basin body should be repaired when clacks or leaking water is detected,
Sedimentation accumulated on the bottom of basin should be cleared away,

Garbage and drifting tree on the screen should be cleared away in order to keep off the head loss;
etc.

4) Water way (0’ Romis hydropower station only)

Water way should be well maintained so that it can convey the water from sedimentation basin to
head tank surely all the time.

For example,

Water way basin body should be repaired when clacks or leaking water is detected;

5) Head tank (O’ Romis hydropower station only)

Head tank should be well maintained so that the function is always kept.

For example,

Head tank body should be repaired when clacks or leaking water is detected;

Sedimentation accumulated on the bottom of tank should be cleared away;

Garbage and drifting tree on the screen should be cleared away in order to keep off the head loss;
etc.

) Penstock

Penstock should be well maintained so that it can convey the water from sedimentation basin or head
tank to powerhouse surely all the time.

For example,

Re-painting on the penstock should be done when rusting is detected on its suiface;

Checking of the status of the penstock should be done, that is checking the abnormal vibration or

looseness of the volt; etc.

7y Power house
Power house should be well maintained so that the operator can carry out their job surely and safely.

For example,



Retaining wall should be repaired when clacks, deformation or depression is detected; etc.

8) Outlet

Outlet should be wel! maintained so that the function is always kept.

For example,

Sand, mad or another obstacles in front of the outlet should be cleared away so that smooth
discharge should be kept; etc.



Chapter 3: Operation

3.1 Operation work

The contents of operation work are as follows;
(1) Gate operation

(2) Record and report of operation

(3) Measurement of discharge or water level

(4) Emergency measures when accident happens

3.2 Operation of the gate
Principally, gate should be operated by the command of head of the hydropower station except for

the cases bellows;
A) Emergent case when accident happens etc
B) Control of discharge for generation

3.3 Taking or stopping water discharge
1) The maximum discharge is as bellows;
O’Moleng hydropower station: 1.45 cms
O’'Romis hydropower station; 1.05 cms
2) Abortion of taking water shouid be done at the cases bellows;
A) When the taking water becomes difficult for example machine trouble or low river flow.
B) When the risk that may give some damages to the civil structure is seen for example flood.

3.4 Measurement of water flow

1} Measurement of water level

Measurement of water level should be done at intake weir, sedimentation basin, waterway and head
tank.

Principally, measurement should be done three times a day.

2} Actual measurement of discharge

Actual measurement should be done at the waterway of O’Romis hydropower station. Actual

measurement should be done every 3 months.

-End-
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AP-S-T1-09

How to measure the discharge of O'Romis waterway

Measurament of discharge of O'Romis waterway should be done following the flow below;

Measure the depth (D) of the water way

IF D<0.5m

One Point Method

l

IF 0.5<D<0.8

A4
Two Points Method

J,

iF 0.8<D

Three Points

k.

Measure the velocity with Measure the velocity Measure the velocity
equipment at 4 points with equipment at 8 with equipment at 12
those are V1, V2, V3 and points, those are V11, points, those are V11,
V4 reffering the figure on V12,Vvi3, vi4, v2l, V12, V13, V14, V21, V22,
format-1. V22, V23 and V24 V23,V24,V31,V32,
reffering the figure on V33and V34 reffering
Calculate the average Calculate the average
velocity, those are V1, velocity, those are V1,
V2, V3 and V4 with the V2, V3 and V4 with the
A4

Calculate the discharge
according to the eqations
on format-1 with velocity

Calculate the discharge
according to the
egations on format-2

Calculate the discharge
according to the
egations on format-3

1./4
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