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(Directorate for Standards, Metrology and Quality)
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_ GIAY CHUNG NHAN
KET QUA PO, THU NGHIEM

(Measurement & Testing Certificate)
S6 (M): V08.CN6.06.14

Tén phuorn‘g tién' do (Object): ,RTU LOTN Series
(Thiét bi dau cudi cua hé thong SCADA-Supervisory Control and Data Acquisition)

Kiéu (7ype): LOTN 3.256.8.32.2T SN: V08.CN6.06.14

Co sO san Xuat (Manufacturer): Cong ty TNHH Nghién ciru phit trién cong nghé LOTN
Viét Nam

Dac trung k§ thuat (Technical Specification): 256 16i vao DI
8 16i vao Al
32 Loi ra DO
01 kénh truyén tin Modbus
Co s6 st dung (Customer): Trung tam Diéu d6 HTD Quéc gia (A0, Al, A2, A3)
Cong ty Ludi dién cao thé mién Bic
Cong ty Ludi dién cao thé mién Trung
Cong ty Ludi dién cao thé mién Nam

Phuong phap thuc hién (in accordance with): )
Theo phuong phap ctia nha san xuat va EN 55022

Keét qua (Results): (Xem két qua do & trang sau)
(See the result of the measurement on the next page)

Ngay 02 thang 04 nam 2014
(Date of Measurement)
P. Truong phong thi nghiém VIEN TRUONG

(Head of the calibration Laboratory) (Director)
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KET QUA THU NGHIEM

(Testing results)

Thong tin chung (General information)

1. M6 ta mau thit (EUT Description)

Tén san pham (Product Name) Thiét bi RTU LOTN Series
Kiéu mau (Mdel No.) LOTN 3.256.32.2T
S séri ( Serial Number ) V08.CN6.06.14

Vit liéu ché tao

Nha san xuat (Manufacturer) Cong ty TNHH Nghién ctru va phat trién
cong nghé LOTN Viét Nam

2. Cac thiét bi dugc sir dung (LIST OF EQUIPMENTS USER)

< , < S sé ri
Tén thiet bj Hang san xuat Kiéu
Stt (Serial
(Description) (Manufacturer) (Model No.) " No)
0.
1 | Budng hap thu song dién tir 3 m Spece saver
ETS 00013474
(3 m Anechoic chammber) 26H
2 | Phan mém diéu khién hé théng
ROHDE&SCHWARZ EMC 32
(Test sofwares)
3 | Bo didu khién hé thong
ETS 2090 00052879
| (System controller)
4 | Thap dinh vi anten 2175
ETS 00057257
( Antenna tower) Minimast II
5 | Ban xoay thay doi theo goc 66-
ETS 2080
(Turntable Series) 114952
6 | B6 loc nhiéu trén ngudn ludi
EST 3 pha
(EMI filter)
7 | Hé thong camera quan sat Y21949/100/
ETS 2501107
(Video Camera System) 002
8 | B giao tiép camera
: . ETS Y21953A 2501099
(System Camera)
Trang: JZ / { Khong duoc sao chép roi khi giay chung nhan co nhiéu trang néu khong duoc su dong y
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KET QUA THU NGHIEM

(Testing results)

9 | Mang V mé phong dién luci
ROHDE&SCHWARZ ENV216 100107
(Two Line V-Netwwork )
10 | Anten thu
ETS 3142C 00052806
(BiConilog Antenna)
11 | May tinh
Lenovo
(Computer)
12 | May in
HP
(Printer)
13 | Receiver ROHDE&SCHWARZ ESCI 100235
14 | B6 tao tin hiéu chuan van ning
Fluke 5720A 9025202
(Calibrator)
15 Béng hd van nang _
KETHLEY 2000 0915025
(Multimeter)

Trang: 4 // 'L
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KET QUA THU NGHIEM

(Testing results)

L. Cac thir nghiém Do luong

1. Thir nghiém cau hinh phén tan va Multiprocessor (da xr 1y)

1.1 Thu nghiém c4u hinh véi card Al

STT SO LUQNG CARD AI

KET QuA

DPANH GIA

1 CARD vé¢i 4 Al

Hé thong lam viéc

Dat yéu cau

2 CARD vé¢i 8 Al

Hé thong lam viéc

Dat yéu cau

3 CARD véi 12 Al

Hé thong lam viéc

Dat yéu cau

4 CARD v¢i 16 Al

Hé thong lam viéc

Dat yéu cau

5 CARD v¢i 20 Al

Hé thong lam viéc

Dat yéu cau

6 CARD véi 24 Al

Hé thong lam viéc

Dat yéu cau

7 CARD véi 28 Al

Hé thong lam viéc

Dat yéu cau

[N EN Ko W RO, -y AUST B SO0

8 CARD voi 32 Al

Hé théng lam viéc

Dat yéu cau

1.2 Thir nghiém c4u hinh véi card DI

STT SO LUQNG CARD DI

KET QuA

PANH GIA

1 CARD véi 064 DI

Hé théng lam viéc

Dat yéu cau

2 CARD véi 128 DI

Hé thong lam viéc

Pat yéu cau

3 CARD vei 192 DI

Hé thong 1am viéc

Pat yéu ciu

4 CARD véi 256 DI

Hé thong lam viéc

Dat yéu cau

5 CARD véi 320 DI

H¢ thong lam viéc

Dat yéu cau

6 CARD véi 384 DI

H¢ thong lam viéc

Dat yéu cau

7 CARD véi 448 DI

Hé théng lam viéc

Pat yéu ciu

XA NN |||~

8 CARD v¢i 512 DI

H¢ thong lam viéc

Dat yéu cau

1.3 Thir nghiém cau hinh véi card DO

STT SO LUQNG CARD DO KET QuA PANH GIA

I 1 CARD véi 16 DO Hé thong lam viéc Pat yéu ciu

2 2 CARD voi 32 DO Hé théng lam viéc Dat yéu cau
3 3 CARD v6i 48 DO Hé thng 1am viéc Pat yéu cau
4 4 CARD véi 64 DO Hé thdng lam viéc Pat yéu cu

1.4 Thir nghiém card Al: do dién ap mét chiéu & 16i vao trén dién trd 100Q (sinh ra tix

ngudn dong max 10mA)

STT MUC PAT (V) DU LIEU PO T,..=100ms) | PANH GIA
| 0.3000 2999 Pat yéu cau
2 0.4000 4000 Pat yéu ciu
3 0.5000 4999 Pat yéu cau
4 0.6000 6001 Pat yéu cu
5 0.7000 7000 Pat yéu ciu
6 0.8000 8000 Pat yéu cau
7 0.9000 9000 Pat yéu cau
Trang: // 92 Khong duoc sao chep roi khi giay ch ung nhan co nhiéu trang néu khong duoc su dong y
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KET QUA THU NGHIEM

(Testing results)

3. Thtt nghiém card DI: kiém tra két trang thai 16i vao tiép diém Ro le

STT TRANG THAI VAO KET QUA DANH GIA
1 Tir DI1 dén DI64=ON Khé6p véi 18i vao, Tpa=1ms | Dat yéu cau
2 Tur DI dén DI64=OFF Khép véi 16i vao, Tpay=1ms | Dat yéu cau

4. Thir nghiém card DO: Thir nghiém diéu khién ON/OFF cic Ro le

SO RO LE THAO TAC TIEP PIEM RA DANH GIA
1 dén 16 ON 400ms rdi OFF Khop véi thao tac, Ti=10ms | Pat yéu céu

5. Thur nghiém cach ly quang 16i vao AL DI va 1i ra cho DO

STT LOI VAO VA LOI RA PIEU KIEN PANH GIA
1 L&i vao Al Xung dién 1,5KV Pat yéu cau
2 L&i vao DI Xung dién 1,5KV Pat yéu ciu
3 L4i vao DO Xung dién 1,5KV Pat yéu cau

6. Thir nghiém két ndi véi GateWay loai ABB RTUS60
6.1 Thir nghiém Giao thirc Modbus va ICE870-5-104/101: quét dit liéu Al:

QUET DU LIEU Al DU LIEU PO ¢ ;

L BANG ABB RTU650 (Tbc dd 9600b/s) BANH Gl
1 AI1=0.3000V Al1=29.99% Pat yéu cau
AI2=0.4000V AI2=40.00% Pat yéu ciu

3 AI3=0.7000V Al3=70.00% Pat yéu ciu

6.2 Thu nghiém Giao thirc Modbus va TEC870-5-104/101: quét dit li¢u DI don (1bit):
QUET DU LIEU DI

STT BANG ABB RTUGS0 KET QUA DANH GIA
1 Tir DI1 dén DI 128 = ON Khép vai Ldi vao Pat yéu cau
2 T DIl dén DI 128 = OFF Khép véi Léi vao Dat yéu cau

6.3 Thuir nghiém Giao thie Modbus va IEC870-5-104/101: quét dir liéu DI kép (2bit):

QUET DU LIEU DI . : : :

STT BANG ABH RTIES0 KET QUA DANH GIA
I Tur DI1 d&én DI63=OFF (s 1¢) Khép vai Lbi vao Pat yéu céu

2 Tir DI1 dén DI64=OFF (s6 chén) Khép vai Loi vao Dat yéu cau

6.4 Thur nghiém Giao thuc Modbus yé IEC870-5-104/101: diéu khién ON/OFF Ro le:
PIEU KHIEN BANG

SO RO LE ABB RTU560 KET QUA DANH GIA
Céc Ro le ¢6 56 1é Diéu khién cit OFF ON 400ms rdi OFF Pat yéu ciu
Cac Ro le ¢6 s6 chin Diéu khién dong ON ON 400ms rdi OFF bat yéu cau

Trang: 5// X Khong duoc sao chep roi khi giay chung nhan co nhiéu trang néu khong duoc su dong y
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KET QUA THU NGHIEM

(Testing results)

ILThi nghiém nhiéu phat xa
1. So d6 thtr nghiém nhi€u phat xa
(Test set — up chema )

P yo—
— )

Full- anechoic Chamber
Mast

Antenna

—" >M(H |

i

> Turntable . 360" Tm~4m: !
(= ¥ '

Pl | AMMAM

2. Thong s6 thir nghiém

Tiéu chuan CISRR22/EN55022
Dai tan s6 (30-1000) MHz
Budc tan s6 1%

Phéan cuc anten Ngang va doc
Khoang cach thit nghiém 3m

Chiéu cao anten (1-4)m

Thoi gian dimg Is

3. M6 ta tha nghiém (Test Description)
- Thiét bi thu nghiém theo ti€u chuan CISRR22/EN55022

- Thu nghiém duoc tién hanh trong buéng hép thu hoan toan séng dién tur
- Thir nghiém dugc tién hanh quét tan sb tir 30 MHz dén 1000 MHz.

- Khoang céach tir anten d&én EUT 1a 3 m

- EUT dugc dat trén ban xoay cao 0.8 m tinh tir san

- Anten dugc xoay theo phuong doc va phuong ngang.

- Thoi gian dirng & mdi tan s khong nho hon thoi gian phan hoi cua EUT: 1s

Trang: é / ‘Q/ Khong duoc sao cheép roi khi giay ching nhan co nhiéu trang néu khong duoc su dong y
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KET QUA THU NGHIEM

(Testing results)

4. Két qua thu nghiém nhiéu phat xa
4.1 Biéu d6 nhiéu phat xa ang ten H-QP

80

707

Level in dBuV/m

Quasi peak

200

400

600

Frequency in MHz

4.2 Thong s6 do duge trén biéu d6 nhidu phat xa H-QP

300 1000

2 s Tu dinh gidi| 1y, dinh
S6 thir (Fli:esnocy) (Qu?siinl?eak) (Qu:nlgl;)eak bién (Pt‘)/;iittil(;inﬁzgt:ﬁ?na)
tu Limity | (QP Margin)
MHz dBpV/m dBpV/m dB

1 30 45.41 40.46 4.95 H
2 31 41.87 40.46 1.41 H
3 35 40.35 40.46 -0.11 H
4 45 34.67 40.46 -5.79 H
5 90 28.46 40.46 -12.0 H
6 100 31.72 40.46 -8.74 H
7 142 41.08 40.46 0.62 H
8 192 36.63 40.46 -3.83 H
9 248 34.38 47.46 -13.08 H
10 544 21.25 47.46 -26.21 H

Trang: VJ/ ,/) 0&
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KET QUA THU NGHIEM

(Testing results)

4.3 Biéu d6 nhiéu phat xa dng ten V-QP
— | |
70
60

a0

Level in dBpv/m

20

30 200 400 600 800 1000

Frecuency in MHz

4.4 Théng s6 do dugc trén biéu dd nhidu phat xa V-QP

X & g Ty dinh Tuya dinh C o
S6 thi (Fl?;:esnocy) (gﬂti?:ahk) (()giiihse:k bién (les!ittil(;lna:ft:fl?]ﬂ)
tu Limity | |(@P Margin)
MHz dBuV/m | dBpV/m dB

1 30 4494 | 40.46 4.48 A%
2 31 42.41 40.46 1.95 V
3 34 43.45 40.46 2,99 A%
4 35 43.97 40.46 3.51 \Y
5 39 36.67 40.46 -3.79 V
6 96 33.94 40.46 -6.52 \%
7 110 28.92 40.46 -11.54 \Y
8 125 22.53 40.46 -17.93 \"
9 141 34.76 40.46 5.7 \%
10 270 19.39 47.46 -28.07 \Y

5. Két luan: Két qua thi nghiém cho thdy gi6i han dinh pht hop véi tiéu chudn
CISRR22/EN55022

40 §; - SSN———. | 1
Quasi Peak

Trang: S / K Khong duoc sao chép roi khi giay c'lun}g nhan co nhiéu trang néu khong dugc su dong y
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KET QUA THU NGHIEM

(Testing results)

IL Thir nghi¢m nhiéu dan_
1. So d6 tht nghiém nhiéu dan

H
| 80cm 280cm _ !}W“U\ [

40cm f v’

<«—>| EUT -

80 LISN

2. Thong s6 thir nghiém

Tiéu chuan CISRR22/EN55022
Dai tan s6 150kHz-30MHz
Budc tan sé 1%

Mang ludi 6n dinh dong tré khang LISN | 50Q/50uH

3. M6 ta thir nghiém nhiéu dan q
- Thiét bi thir nghiém theo tiéu chudn CISRR22/EN55022

- EUT duoc dat cach cac birc tuong trong cin phong dugc bao vé 1a 0.4 mét, tién

hanh véi EUT dugc két ndi v6i ngudn dién thong qua mdt mang luéi 6n dinh dong

tro khang (LISN). Cac LISN cung cap S0Q/S0pH ciia cac khép ndi tré khéng cho

cac dung cu do luong.

- Dii tan s6 thit nghiém tir 150 kHz dén 30MHz
4. Két qua thur nghiém nhiéu dan

;LL ‘. @ /r\

Trang: c7/ / ‘%
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KET QUA THU NGHIEM

(Testing results)

4.1 Biéu db nhiéu dan L-QP

¢ | Quasi Peak

6014 '? |
. 50 ‘ N .!
@ g o »'..‘f}(
€ 40p :
g 30
w b
"’ | " | l;
; b ‘ ik
150K 300 400500 800 1M M 3M 4M SM B 8 10M 200 30M
Frequency in Hz
4.2 Thong sé do duge trén biéu d6 nhidu din L-QP
Ty dinh ]
- Tén s6 Tuwa dinh gi¢i han Tl'r::.?mh Pudong ngudn
SOtlt;lU (Frequency) | (Quasi Peak) (Ql[lj;::]i':;ak P l\:lea[:'gin) (Power Line)
dBpVvV dBpv dB
1 162.429 kHz 75.10 79 -3.9 L
2 194.288 kHz 60.11 79 -18.89 L
3 342.583 kHz 60.84 79 -18.16 L
4 520.311 kHz 75.61 73 2.61 L
5 610.106 kHz 51.04 73 -21.96 L
6 806.127 kHz 50.38 73 -22.62 L
[; 1.2996 MHz 45.54 73 -27.46 L
8 2.361 MHz 34.28 73 -38.72 L
9 3.480 MHz 45.10 73 -27.9 L
10 6.016 MHz 29.90 73 -43.1 L

Trang: 4[/{>Z—
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KET QUA THU NGHIEM

(Testing results)

4.3 Biéu dd nhiéu ddn N-QP

Level In dBuv

701 |
BOT | ,
50 1' 1
a0t “
30
20
10
-105|:-1< 300 400 500 300 1M 2M M 4M SM 6 8 10M 20M éom
Frequency in Hz
4.4 Thong s6 do duoc trén biéu d6 nhiéu dan N-QP
Tw dinh
A X - Tua N A
S6 Tan s6 Tl.ra.dmh glo'l.han dinh bién Duong nguon
thir ty (Frequency) | (Quasi Peak) (Qlllj:f:,::;ak (QP Margin) (Power Line)
dBpVv dBuVv dB
1 [162.429 kHz| 76.52 79 -2.48 N
2 [164.053 kHz| 66.06 79 -12.94 N
3 [194.288 kHz| 61.71 79 -17.29 N
4 1259.279 kHz| 58.30 79 -20.7 N
S 1422.196 kHz| 60.25 79 -18.75 N
6 [520.311 kHz| 70.04 73 -2.96 N
7 1.49 MHz 44.75 13 -28.25 N
8 2.63 MHz 44.17 73 -28.83 N
9 4 MHz 42.80 73 -30.2 N
10 | 27.57 MHz 11.52 73 -61.48 N

Quasi Peak

Trang: | / 14
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KET QUA THU NGHIEM

(Testing results)

5. Két luan: Két qua thir nghiém cho thdy gi6i han dinh phd hop vdi tiéu chuén
CISRR22/EN55022

Nguo1i thuc hién
4,4.(‘/’/
4,1«“/{
S

Poan Anh Khoa

Trang: (! 4 J&
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