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o one haping e futire. | ALSTOM

Dear PONOVO Power Co., Ltd,

| am writing this letter to thank you for the support from Dr. Winfred Zhou’s
team during our project development since Jun, 2012. | would also like to thank
your company to provide us such a powerful test tool (PNF801) which has helped
us successfully finish the test and verify our products. We feel very confident to
provide our products to our customers and meet their expectation now.

Before we contacted with your company, we have tried to find an oversea
company to provide this '9-2"test tool, but we failed. | think PNF801 could be the
only one tool for “accurate jitter test'. By daily use in our project, our feeling is
that PNF801 is the only as well as the best in the world for '9-2' test. In addition,
efficiency of your team is also impressed, especially Mr. Pan, Zhou, Yuan, etc,
who have provide a lot of technique support on how to use the tool and our
unique request. Your team is working professionally. It is also surprise to see that
two team can be working professionally together mostly with Phone and email
but they can be easily understand with each other like one team.

We are looking forward to continue to work with your team and company and
more cooperation with your engineers.

Best Regards,

Mirhacl 1

Project Manager
Alstom Grid Technology Center Co. Ltd.
Tel: 86 21-33577953
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PONOVO Power: Smart Grid Testing

AlllProgrammablelnnoyvatien

imindustrialiand Scientific

Related Solutions

Green Technology
Measurement & Control
Plasma Imaging

Radio Astronomy
Robotics

Server Appliances
Surveillance Camera/DVR

Test and Measurement Devices

Newest Line of Smart Grid Test Equipment Brought to Market in
Record Time

The PONOVO engineering team was able to design and deliver its new PNF800
series relay tester in just six months with Xilinx FPGAs, cutting time-to-market by
more than 50 percent and increasing system-level performance by 80 percent for
test and calibration of relay protection devices, and by 80 percent to monitor
electrical power operations. By replacing ASIC devices with flexible, high-
performance Xilinx FPGAs, PONOVO also reduced bill-of-materials (BOM) costs and
bolstered system-level functionality.

The PNF800 series tester is a high-performance smart relay tester used in the field
to monitor the safety and reliability of next-generation smart grid systems through
testing of fiber digital relays for proper operation before being put into operation and
throughout their life cycle. With Virtex-6, PONOVO's advanced tester integrates eight
optical Ethernet channels, four real-time optical power measure interfaces, and 12
analog output channels, leading technical trends in relay test field onto an advanced
smart test solution. The PNF600 series is a low power portable system used by test
engineers to monitor/ record and analyze the quality of electrical power system
operations from any location for up to 3,600 hours. Digital signal processing-related
IP in Spartan-6 makes it possible to perform advanced calculations 50 percent

Quick Links

/ Industrial
/ Industrial IP Cores
/ Industrial Boards and Kits
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PowerTest - MU Test-Analog version:7.5.19 I = EL)_(J
Template File(F) Task(T) Report(R) Settings(5) Help(H)
ZzmE
Record | Ham Exit
[l MU Test-Analog version:7.5.19 =10 5]
Parameters |Binary | GOOSE(Receive)I GOOSE Publish' Clock syr::hronizationtest | svwave view | OLlllpul Paower ]
Fundamental IHarmcmil:l Colasy. Mesg Integrity
ANA Output  Module Angle ANA Output  Module Angle Num | measured... |measu... |Compo... | Absolute ... |Rati... |Pha 2]
va | s773s0v [ 0.00¢ va' | 57.7380% | 000¢ 1 / / / / / /
vo [ &773m0v | -12000° vb' [ 57.7350v | -12000° 3 :2:?;& gﬁé :;;E/ jgggi g g; g;
Wi B 00¢ e 3 00 ¢ 9957 05
© I 57.7350Y I 120.00 '.: I 5?7350\/] 120.00 4 5.00250kA | -119.83¢ | 1.164% 25029A | 0.05..|-6.3
la | sooa [ o000 la | 10000 ] 000 5 | 500306kA | -11995! | 0918% | 30630A |006. |52
lo | s0000A [ -12000: It [ 1o000A | -12000 B | 499934kA | 12006° | 1232% | -0.6562A |-0.01.| 54
le [ s0000A [ 12000t i | 1ooo0A | 120000 7 | 499981KA | 120.04° | 0565% | -01914A |-0.00..|-46
o 8 ! ! / ! / !
“requency | 50.0000Hz Harmanic Sup ‘wt{“Il;:stModlet : ' 3 ; ; / ; / i
[Zims 2] anual tes
& SecondanyPa € Primany Para A " 10 ! ! ! / / !
" Harmonic Sub setResul n ! / / ! ! /
™ Add currentload [ Gettestresut | 12 / ! f / ! /
M ge Type o 13 ! ! / ! ! !
‘ i ‘ Precision Display 14 7 / 7 7 7 7
IEC61850-9-2  ~||Channle Config
H [Moder =] || vest HEEH 15 / / / / I
= 16 / ! / ! / /
Message frames 17 { ! / / / !
Response time 310.9uS Code B outputlogic | Cleartestresult | 18 / / / / / }
Response error D.90uS { o View SMY M ! ! / ! ! !
Positive Ic LN / / y 7 7 7
Delay Cal [2222am1  ~] Binary Out / / / / H
Testtype Synchronize v 117 217 3 41" ! ! ! ! ! i
! / / ! ! !
! ! ! ! ! i
! ! / ! ! !
00 BBBBRARR 6606560 &

| Unsynchronized
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vjMmMisdtetso Odzad j
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Zls J C 2"

1.MUJd P O-BB33

U B dZIZ -I.L G B IS IS G g IS B 8 r :-) P:werest—MLTT:st-Analog‘v;sio:7.5.19 =18l x|
IRIG-B ddzd 1588 tsls BT T
q fr] IS B -Ll_ CBMJ. %J dzq- . [§ MU Test-Analog version:7.5.19 E =101 x|

Fundamental | Harmonic l

Parameters | SMy(Receive) | GOOSE(Receive) | GOOSE Publish |

Accuracy
Clock synchronization test

| Mesg Integrity
I SV Wave view | Output Power

2 MU s IS U’ tc O 9) dZW i IS IS O g IS s ANA Output  Module Angle ANA Output  Madule Angle tem  Neme Result
. J- va [ s773s0v [ 000t va' | 577350v [ 000 Time source indic... |+
G dZG dZB I UZ 1 5 8 8 dzc Vo [ 677350V [ -12000¢ wb' [ 577350V [ -120000° . Clocked work inst . |+ _
fr] q a G Ve | 57.7350% | 120.00¢ Ve | 57.7350V I 120.00¢ ime accurawi‘est Synchronization ... |Omin 30s
la | so0000A [ o0o00¢ la [ 1o000A | oo ff(ocedure’rve_gU|rementste,.. Max error 510nS
POM2'3333 b [ s0000A | -1e00o: b [ 7oA | zagot Start output B code | Min error 0nS
" : - : : Current error 480nS
I | _sooooa | 12000 I | 1oo00A | 12000 Punctuality accuracy test Punctuality -
“requency 50.0000Hz Harmonic Sup Sety-TestMode Procedure requirements te... mix:::rr :
1 W 1 e m [Manual test ~ e .
3. POM2-3 3 3 3 .U‘ & B 8 J tg J IS & SecondanyPa € Primany Para =  TeetResut— urrent error
m I” Add current load L ez m
fMd dzr tetsdzd L C

Issydats s
oteyg g dzd MU fElIs] a3

M je Type ‘

[
lEC61850-8-2 ] [Channle Config

Precision Display
Mode3 v

Clear result

lMU PPSTopet~

© Punctuality error

1 Message frames & Ti
fr] tg O 8 dZJ dZ'q w fr] q G dZG) CEG) E Response time _—Cle::T:s;rrc:sult

Response errar {

Code B output IogiT

dMistsyded $ © Md dzn tetsdad L | i ~
. Delay Cal PP7AT & Binary Out——— RIG-E
H dZW 8 r 1.{_ C{ fr] CEJ. Czq' w tg O L d Testtype Synchronize vFZI‘NU_ 41

Q0 ABBRRBH

Ready

| 7:50:33
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POM2-3333T R dzls § dzdzy S Islz Odz' dzr 2

1. POM2-3333¢ MU

f sdzz yoOels sHddz d Istsls 3§ "o reomt E ‘a h e
nd ¢ d&zO kB B G ! : L
IEEE1588_ PowerTest - MU Test-Analog version:7.5.19 FETE

Template File{(F) TaskiT) Report(R) Settings(5) Help(H)

| B
Record | Ham Exit
2. MU U tG J. tG 8 O & U tG q J-. % [l MU Test-Analog version:7.5.19 I ;lgllll
S 3 - Accuracy Mesg Integrity
fr] q G dz@ dZG tS IS q fn lS B -1,{ dzq pa:r::;:;!‘::vi\::::::ilGOOSE(RECWEHGOOSE PUbHShl Clock synchronization test | SV \Wave view | Output Power I

H H H ANA Output  Module Angle ANA Output  Module Angle Item Name Result
8 tQ J. CBJ dzq y Mu @ IS J. d3 Va 57.7350 0.00¢ Va' 57.7350 v 0.00¢ Time source indic... |+
. Vh 57.7350V -120.00¢ V' 577350V -120.00¢ Clocked work inst... |+
s IS U tc O 9 q dZ fr.] 5B fr] IS 9] J dZdZ ve [ 577350V [ 1enont ve' [ 57730V | 1e000¢ e esHe Ao B |
Procedure requirements te... |Max error
IS G g IS 'B g G . - la 5.0000 A 0.00¢ la' 1.0000 A 0.00¢ Min error N
fl‘] q dzOdz o to Jd d3J, dZ| © rEmws [ Tan b [ TomwoA | -izooet e
dZG P m lc 5.0000 A 12000¢ I [ 10000A | 12000 Punctuality accuracy test Punctuality 1mings
' “requency | 50.0000Hz Harmonic Sup Sety- TestMode gfcevdu;e" ;g;;eamenis Gl max 9':9" 34gn8
[26me |} Manual test SEOUIpULEE0Cs e u
# SecondarnyPa € Primary Para 2ime I Current error -79n3
S 2 rH icSub TsetResult——
. Wi " Add current load amonic.ou ,M]
3.POM2-3333 {ffteso jteW jIs . VOFPS Ton erx

Precision Display:
IMOdeS =

Is ts Y dZ'[S f|'] Is 4 o tets dZB dSJ- Is t ||Ece1ssuaz +] [Channle Config
M U U B ﬁ] &$ i tg q Message frames 280764 :’::_:Jmn:‘t:rli;ilermr

n J IFEREEEHE Code B outputlogic [MI
fr] C{ dZI'I tQ B dzq- L O u C{ q B IS Response erar [Fostveles] | [ViewSMY bessags

. . Qel_ayCaI 7?77A71 _I n
q fn IS B -Ll, QMJ @34 dzq- . Testtype Synchronize w1 2":'y3olu_t 4r-

Station Clock System

RUN NLK (A

0 (AAABMGABE

IA 1B I la b Ic

Ready
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MisOdzH Ot

dzJ dats tc

HdnyJ

~ ~~ ~
m t Ee mc .t e
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PowerTest - MU Test-Analog version:7.5.19 B -]EI_)Q
Template File(F) Task{T) Report(R) Settings(S) Help(H)
PR
Record | Ham Exit
8 MU Test-Analog version:7.5.19 i =10l x|
PﬁramelerleinavylGOOSE(Receive)| GOOSE Publish] Clock synchraonization test | SV Wave view I Qutput Power I
Mesg Integri
Fundamental IHarmonicl Accuracy g Integrity
ANA Output  Module Angle ANA Output  Module Angle Name Moudle Angle
Va | 577380V [ 0.00¢ Va! 57.7350V 0.00° SV error Receive frames 24294 frame
vb [ 677380V [ -12000¢ vh' [ 577380V [ -12000° Pagkstistat.. [Packetnss Oifraime
ve [ s77asov [ 1e000¢ ve' [ 577380V | 12000 2E°rdfr g:fame
epea rame
la [ soo00A | oo0f la! 1.0000 A 0.00° Ou?oftolerance —
Ib | 5.0000 A | -120.00¢ Ib' 1.0000 A -120.00¢ Simpale num error | O frame
lc | so000A [ 12000° Ic! 1.0000 A 120.00¢ Quality abnormal | Check:0 invalid: 24294 Other:0
_ Timeout recover... |0 time
“requency | 50.0000Hz Interrupt recover... |0 time

& SecondanyPa € Primany Para

" Add currentload

M Type S <-10uS,>10uS

’ |[ECH1850-9-2 +|[Channle Config| ‘ Bec o Dl GOOSE er... |Receive frames 0 frame
IM°d93 :I' Packet stat... | Displacement ti... |-
TEST change ti... |-

Message frames gelt
Sq loss =
Response time _ Code B output logic | Cleartest result Sq repeat 2
Responseeror  [ERRI  [Fosiveics] | ViewSMVMessage Stloss -
R St repeat =
DelayCal  [rr7iAT =] mpayout ] Codingerror |-
Testtype Ilntevpolation |2 3r 4r Survival time inv... |-
Timeout recover... |-
Interrupt recover... |-
RUNvaéBééé@éélAl.Bglalbk: Esclﬁléééé

rHarmonic Sup Sety- Test Mode
I—__I.” Manual test 'IJ
2time ¥

Tset Result

Gettestresult

" Harmonic Sub

Sending int... |- TuSj«1uS 24293
Jitter statis... [-3uSj«3uS
-10uSj«10uS

Ready

| Unsynchronized
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PowerTest - MU Test-Analog version:7.5.19 -8 i(_]
Template File(F) Task{T) Report(R) Settings(S) Help(H)
&
Harm Exit
_[ol x|

[l MU Test-Analog version:7.5.19

Fundamental ]Harmonicl

ANA Output  Module Angle
Va | 577380V [ 000¢
vbh | 577350V [ -12000¢
Ve [ 577350V [ 120.00¢
la | s0000A | 000¢

| soop0A [ -120000

Parameters | Binary | GOOSE(Receive) | GOOSE Publish |

ANA Output

Module Angle

Va!' 57.7350 v 0.00¢

Vh' 57.7350V -120.00¢

ve [ 7m0V | Tomr

i [ T000A | om0t

[<} 1.0000 A -120.00¢
1.0000 A 120.00¢

“requency | 50.0000Hz

& SecondanyPa € Primany Para

I Add current load

e ASIHoTZ" e

™ Harmonic Sub

anic Sup Sety-TestMode 1
r— \_Manual test ~ l ,,,,,,,
TsetResult——

Gettest result

Message Type

[EC61850-9-2 | [Channle Config
52470

Message frames
Response time

Response error
Delay Cal
Testtype

RUN P/NLK 1A

90 Badamana

Precision Display

_ Code B outputlogic,
Positive Ic v
217A ¥~ Binary Out
Interpolation ¥ ‘ CEoE
|

Mode3 v
Clear test result

Yiew SMY Message,

3iAd

o

x

-] IC la Ib lc

v
500

Clock synchronization test

Mesg Integrity |
SV Wave view l Output Power |

l

Accuracy

Ready

| Unsynchronized
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PowerTest - MU Test-Analog version:7.5.19 -8 x|
Template File(F) Task{T) Report(R) Settings{S) Help(H)
[EE ]
Record | Harm Exit
[l MU Test-Analog version:7.5.19 o (] 9]
Parameters | Binary | GOOSE(Receive) | GOOSE Publish| Accuracy | Mesg Integrity |
. ; Clock synchronizationtest | SV Wave view Output Pawer
d? 4‘ Fi awfﬁmbrmomcl . .
M FNA Cutput Module Angle ANA Qutput  Module Angle Name Pw) Qfvar) S(VA) | phi(deg) | cos(phi)
Va | 577350 [ 0.00¢ Va' 57.7350Y 0.00° Atheoretic... | 635.085M... | 0.000MYar |635.085M... | 0.000¢ 1.000
Vb [ 67730V | -12000° vb' [ 577350V | -120.00° greglyaliel . ! ! / /
ve [ 67730V | 12000° ve [ 577350V | 12000° AE0r / / ! / /
_ 8 _ _ B theoretic... |635.085M... | 0.000MVar |635.085M... | 0.000% 1.000
la | s0000A | 0000 Ia' | 1.0000 A 0.00¢ Drsalalie 7 7 7 7 7
b [ sooo0a [ -12000° Ib' [ 10000A | -12000° Beerar / / 7 / /
lc | soo00A | 12000t e 1.0000A 12000 Ctheoretic... |635.085M... | 0.000MVar [635.085M...| 0.000¢ | 1.000
" B Creal value ! { Fi / /
“requency | 50.0000Hz Harmonic Sup Set 'Ir:/elstMud;at . ‘ e 7 / 7 / /
5y 'I anual tes! 'I 5
& SecondaryPa € Primery Pars 2time o Theoretic... | 1905.255... | 0.000MVar | 1905.255... ! /
: Real sum / / / !
™ Add current load L ene |T}ettest result—| Error sum / / / { /
o Altheoreti... [317.543M... | 0.000MVar |317.543M...| 0.000¢ | 1.000
Precision Display A realvel-. 7 7 7 7 7
| 'm A error / / / / !
B'theoreti.. |317.543M... | 0.000MVar |317.543M...| 0.000¢ | 1.000
Message frames Blroalval.. 7 7 7 7 7
Response time Code B output logic | Clear test result ] B' error ! { ! { /
e { == e C'theoreti... |317.543M... | 0.000MVar [317.543M...| 0.0002 | 1.000
Positive Ic LSl g CiraalvaD 7 / / / /
Delay Cal [2222am +] Binary Out . C'enor / / ! / /
Testtype Ilnterpolation w1 2 3 4 Theoretic... |952.628M... | 0.000MVar | 952.626M.. / /
Real sum ! ! ! ! !
Error sum / ! / / /

RUN P/NLK ~ A

00 BA3BEAA

B-

Ready

| Unsynchronized
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PowerTest - MU Test-Analog version:7.5.19

v-vmmr) Tod(T) Repot(R) Setings(s) Heb(H)

EEE

_ =10/ x|
Perameters | SMV(Receive) | GOOSE(Receive) | GOOSE Pubish | °‘°‘*W.£:’5°"m ' Isvav:;g L.::m o

Fundamenta! | Harmonic |

ANAOup Modus  Angle  ANAOWpW Moduk _ Angle Num |Channel infor... | measured...|Compo...|iefio e...|Phose .|

va [s77s0v [ ooor va' [ 577350V [ o000t 1]
Wb [G77350v | -z000f Vo' [ 57730V | -12000¢ 2 |

~ Ve 577350V 12000 ve' 577350V 12000 : - + + i 4

3 AP la 100004 | 000° la' [1o000A | o00° i | I 1 |

POM2-3333 >A3 TEC60044-8 » b T0000A | -12000° ' [10000A | -12000° | 1 1 1

L t le [ 1ooooa [ 1z000° e [ 1o000A 12000 7| [ | I |
) B
Version 2017 “rquency | 000001z i TestMode = |
() "__J Manual test w01
>  SecondoryPa ~ Pimery Pere el o]
1 = I Hamonic Sub - 1

7 — \ T

¥ naios+IEC61850-9-2| | (e fljjlceuecizen ) |
k Message Type 13|
Frecision Display 4

IEC1650-9-2 -@ |
7777 Moded =] | Tostimes [ 5 |

16
Vessogeames [N | | Cioveso | 16

- IYS AnalostTRC60044-8 I fosponsetine (R Cose & ouputioge 18
Rosponse oo T mﬂ vﬂswmum 3

|
DelayCal o192 2|
Testiype [ntepolanca j- ir zr zr 4| [ e E]“

- L
el e 1, B
- T, ooammmaa 6666600 e6|HE0addn |

| " Btste OROMSEHPOE) & SlsCtr dsh! ©¢ dts

oRenamoy gmier dhY ppsiov
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