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Abstract

With the evolution of technology, more devices are expected to connect to the

internet, accelerating the digitization and smartification of industries. The power system,

being the largest Internet of Things (10T ) , witnesses an increasing integration of

distributed energy facilities. Emerging technologies such as smart inspection,

technological safety, and the rise of smart substations are all contributing to the rapid

advancement of the power system towards a smart grid. Against the backdrop of

continuous technological evolution, this thesis aims to comprehensively review existing

literature, systematically organize key points of 5G technology, and concurrently

analyze crucial elements related to the integration of 5G into smart grids. This

information serves as a technological support and decision reference for the actual

implementation of 5G communication networks in future smart grids.

The thesis also conducts a simple laboratory cybersecurity assessment, identifying

high-risk issues that could arise from cybersecurity vulnerabilities. It proposes solutions

and recommendations for a cybersecurity protection framework suitable for the future

implementation of smart grids, emphasizing a diversified approach to cybersecurity

solutions.

Finally, through the research findings, it is observed that the future architecture of

smart grid communication networks should be based on practical applications in the

power domain. It is highlighted that any network attack could potentially impact smart
v
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grids. Consequently, the thesis proposes an architecture for the integration of 5G into

smart grids and a corresponding cybersecurity protection framework. This framework

aims to strengthen the future smart grid communication system architecture, reduce

cybersecurity risks, and represents an interdisciplinary integration of expertise,

including power engineering, communication technology, and cybersecurity solutions.

The hope is that this research takes a significant step forward, providing essential

research references for future needs.

Index Terms — 5G, Smart Grid, 3GPP, Information Security, Time

Synchronization
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Severity Appeared o Alarm  Alarm name FaultID  Fault name Runtime alarming  Configuration Number of
D object alarming object impacted cells
BASE STATION () viReTS-
a 2023-10-24 11:02:50 7102 RESOURCEBLOCKED 49 Cellblocked - 1001/NRBTS- Faulty: 1
BYUSER 1001/NRCELL-178
MRBTS-
1001/EQM R- . vreTs-
2023-10-24 14:48:53 7220 2235;[;‘:“',%8&” 61649 "Mg ACCRSSVAPO | 4 /APEQM R- 1001/EQM-1/APEQM-  None
1/CABINET R- 1/CABINET-1/SMOD-1
| s
BASESTATION 1001/EQM R- R vves e
2023-10-24 14:53:57 SYNCHRONIZATION PPS referencemissing  1/APEQM R~ 1001/EQM-1/APEQM- 19’53" AL :
PROBLEM 1/CABINET R- 1/CABINET-1/SMOD-1
1/SMOD R-1
1001/EQM_R- [ s
o BASE STATION GPSreceiveralarm:  1/APEQM R- 1001/MNL-1/MNLENT-
A2 NE281£5921 7115 INFORMATION M2 ottrackingsatelites  1/CABINET R- USINC/aok- o
1/SMOD _R- 1/GNSSE-1
1/GNSSE R-1
L NCEeS
1001/EQM R- | [
2023-10-24 15:01:50 715 mﬁm}:gs 4405 :L‘;:;:Z's:g;m 1/APEQM R- 1001/EQM-1/APEQM-  None
- 1/CABINET R- 1/CABINET-1/SMOD-1
1/SMOD_R-1

9 & E g @ 2°C

B 21 ks B GPS kT R A
SSATHE PR A T AL LOPST Y S dr o TR s

e

2 Lo BT O FEET ?’fr?’ig‘ BTk A iF S NG portie (7 iEF A

PPINGHE 170 § 243 JF » B BLREG A el kw s AR EE ¢ NI B ¥ N

o ip R A 1718 - HFhoT T ST FHEGH M K PP ERE § BN 2o B

JREBRSREE AT F %1418 L ERNIME ¥ hoT o F F FlpingF] ¢ i
N RAPFITR R d LT FEPEGI M A e kBT VR M A Y

% GPS* s & 7 > HAcB]22 - B23477 o
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700.10.254 ese

100.10.254
A #5175 %) 508 748 - ttl 64 X% |

#E 10.100.10.254

5 76 » A1 508 {15548 - 1l 64 2%
#[H 10.100.10.254

P9 77 1 K)s 508 {17548 » ttl 64 a1
#EH 10.100.10.254

5 78 » K] 508 {17548 » 11l 64 23 M
& H 10.100.10.254

51 79 » /) 508 {15548 » ttl 64 18 &R
ASR5Y

51 90 » 1KEIE ®
i85

5091 » WG ®

49 i B ~

B 22 SG#EMEFrE

B 23 SGiE R FEFmER
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AR % S HIEDR # & FOPST i iRlsE - BLRIR 4 i Bde g FIGPSE *
B T4 RE i e N2 BT EFRamE kb AP kT * IEDXR

&A@ 244917 0 323K A ¥ 0E 2 Goosedt @ e

RIS s B o e e

Bl 24 A= Fmer* hIED K K

57

d0i:10.6342/NTU202401322



* =% F Bk 9% chGoosedt & p B Ae@2547 0 GOOSE 4 & F & Pk E i
WH T TR ST e AR RER RS %0 2 ¢ Hhhbne

P BRE P P REE R OB TRETIMEE

A

AR @ URRE ReasSFT LS S QAQQNT

(A [gocse [

No Time Source Destination Protocol Leng

» Frame 70: 223 bytes on wire (1784 bits), 223 bytes captured (1784 bits) on interface \Device\WPF_{CFS1FBCF-37E4-4017-8153-
» Ethernet II, Src: TexasInstrum 85:5d:6¢ (6¢:¢3:74:85:5d0:6¢), Ost: TecTc57_01:00:20 (91:0¢:¢d:01:00:09)
> GOOSE

PR AR R RS S R RN U G OG0 B 7 SR QR IO R S A R A R T

B 25 AF5%* d1Goose it ¢
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Bl126¢ > Goose ¥ — B3¢ %ENO.4367 » BB & p 3 (67 M BE iz

e

seconds

| IR YR ene R - 2 ¢ Time delta form previous captured frame 5 0. 00000000

» 12 % Time delta form previous displayed frame % 0.00000000 seconds » +

MNP R AN F By - BGoosest s o @ Time since reference or first frame &

0.090486000 seconds -

Ml Goore & 5V peapng

Fle [dt View Go Copture Analyze Statistics Telephomy Wireless Took Help

AB 0 DREQe=ETiTEqaeD
Rgocie
No Time Seurce Dewtnatice Pretacol

<

V Frose 436: 153 bytes on wire (1224 bits), 153 bytes captured (1224 bits)
Section nusber: 1

Interface id: @ (\Device\WPF_{CFSIFBCF-37E4-4017-8153-67ATABSCFO17})
Encapsulation type: Ethernet (1)

Arrivel Tise: May 3, 2024 13:56:14.462930000 S ARG

g N . 3 v

. 20

tpoch Arrival Time: 1714733774.462993000

[Time shift for this packet: 0.002000000 seconds)

[Time delta from peevious captured frase: O.000000000 seconds)
[Time delta from previows displayed frame: 0.0000009000 seconds)
[Time since refecence or first frame: O.090436000 seconds]
2

Bl 26

59

01 & cd 01 @ 01 40 40
92 35 00 20 W 0@ 61 b
46 41 53 59 53 2f 4c 4c
62 30 31 B1 02 07 B A2
41 53 59 53 2f 4c 4c de
Ss 4c 56 ST 47 af af 53
35 €4 60 9f S8 51 b Ba
07 91 00 58 92 75 )1 9
123830101 8403030
04 B2 8a 74 15 o0 & 33

Lengtl Info

22 03 39 SE S5 b8 5 B4
B2 19 5a 49 36 5f &9 52
de 38 24 47 4f 24 67 €3
15 S8 30 56 SF 4 52 38
30 24 58 54 32 43 03 Qe
45 51 50 S4 52 43 8¢ @8
85 @2 01 B6 @3 ¢ @5 43
01 99 U 91 91 ab 14 22
00 31 08 38 &4 60 9f of
L)

A F % % — B Goose #f & chpF [ AL

8"

of -TAV_IR
FASYS/LL MOSGOSgC
ool TIV_IRF
ASYS/LLN 95PTRC
ILV_G0OS E_PTRC
Be XQ C

ul

)
t
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B277 > Goose® = Bite ¥%EENO437 » BEHite P R4V NER {2k
| IR >R en R # ¢ Time delta form previous captured frame = 0.
000102000 seconds - 12 % Time delta form previous displayed frame % 0.
00010200 seconds - @ Time since reference or first frame k|4 %3 % — B $ & o

0.090486000+0. 00010200 = 0.09058800 seconds > B # 7= %3 & % — #f 12 K chpF

e ¥ UM PR b A d 22Goosedt s 4 A APH -

M Goose & sv peapng
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help

Ami® RE ez iz Eaqqn
[goose
No. Time Source Destination Protacal Lengtl Info
L4
v Frame 437: 163 bytes on wire (1304 bits), 163 bytes captured (1384 bits) 81 Bc cd @1 8@ 81 48 48 22 83 39 58 88 b3 6b bd i@ "-ox
Section number: 1 o0 57 00 @2 @@ 69 61 51 54 58 19 5a 49 56 5F 49 a IV I
Interface id: @ (\Device\NPF_{CFSLFBCF-37E4-4017-B153-67A7ABSCFOLT}) 52 46 41 53 59 53 2f 4c Ac 4e 30 24 47 4f 24 67 RFASYS/L LNGSGOSg

63 62 3@ 32 B1 82 87 d@ 82 15 5a 49 56 5T 49 52 chaz IIV_IR
46 41 53 59 53 2f 4c 4c 4e 3@ 24 52 53 59 4e 83 FASYS/LL NBIRSYN
B4 52 53 50 4e 34 03 38 6d 68 9f 58 d4 fd 8a 35 RSYN: -8 m" X

Encapsulation type: Ethernet (1)
Arrival Time: May 3, 2024 13:56:14.463005000 HLIZHENFR]

UTC Arrival Time: May 3, 2024 05:56:14.463895008 UTC ®1 @1 86 83 @c B5 43 57 @1 09 83 ©1 @1 89 Bl 89 C

Epoch Arrival Time: 1714715774.463895808 83 081 82 ab 28 32 12 83 @1 90 84 @3 @3 @0 @8 91 (

e diiiintenllenlA000000, == 83 38 6d 60 9f 6f 9d b2 8a a2 12 83 @l @1 34 83 -8

[Time delta from previous captured frame: 8.808182888 seconds] 83 88 22 91 @3 38 6d 68 9f @f 9d b2 8a 74 16 a0 am t
95 83

[Time delta from previous displayed frame: 2.980182880 seconds]
[Time since reference or first frame: 8.898588888 seconds]

B 27 %= B Goose & chpr 7 34t
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* = B B % SV (Sampled Values ) #t¢ 4o B28¥77 » SVAZg pl
RTINS e AR S Hp i BRI R E 2 (PMU) #
C#s

PINEL SRR FEBAEOR S IHAEREFT RS BB EET

amo@® TRE R eESEP LSRR
E olay filte Ctrl-/
No. Time Source Destination Protocol

Frome 1: 127 bytes on wire (1016 bitd| 9000 01 @c cd @4 00 0@ 1@ 8f b8 83 ba 40
Ethernet II, Src: SiemensEnerg_10:8f: ] 90 6L 00 00 00 O0 60 61 50 €1 @1 a2 5¢ 30 S5a
TEC61850 Sampled Values || 0020 @9 53 49 50 4d 55 30 31 30 31 82 02 @e 72 83

@2 00 @@ ©1 85 01 02 87 40 00 00 02 a7 00 00

B 28 A~ F 5% * 9 Sampled Values 3 #

61
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22 Goose 4p I¢ > Sampled Values + F 48 M B & T AL > 4o @] 29 iz e

M Goose & SV peapng
Ble Edit View Go Capture Analyze Statistics Telephomy Wireless Tools Help

Amg® BE -==FTisEEHaaan

17 [Lws.col.protocal == "IEC61250 Sampled Values”

Mo. Time Source Destination Protacol Lengtl Info
<

~ Frame 1: 127 bytes on wire (1B16 bits), 127 bytes captured (1016 bits]A
Section number: 1
Interface id: @ (\Device\NPF_{CFS1FBCF-37E4-4017-8153-67A7ABS(FRLT]
Encapsulation type: Ethernet (1)
Arrival Time: May 3, 2024 13:56:14.372507000 S1tAZHEIERY
UTC Arrival Time: May 3, 2824 85:56:14.372507808 UTC
Epoch Arrival Time: 1714715774.372507008

8l Bc cd 84 82 88 ba bl 5a 1@ 8f b8 88 ba 48 81
9@ 6b 20 90 92 00 6@ 61 88 @l 8l a2 S5c 30 Sa 8@
B9 53 49 58 4d 55 3@ 31 38 31 82 82 Be 72 33 B4
98 2@ 80 @81 85 @1 B2 87 46 08 20 B2 a7 00 B0 08
@0 ff ff fc b2 00 @0 @0 o0 ff ff fe c6 00 00 0@
BE 92 20 B2 cc 00 D2 G2 0O G0 00 DG Gl 00 B B2
ee ff ff ff fc 00 00 @@ o8 ff ff ff fd 00 o0 e
20 00 20 90 94 00 0@ @0 @0 c7 1f a@ 71 88 fb

T L o T

[Time delta from previous captured frame: 0.380888888 seconds]
[Time delta from previous displayed frame: 8.06808826¢ seconds]
[Time since reference or first frame: ©.980080088 seconds]

B 29 Sampled Values 4} ¢ ¢ cpF & 34

A= @ % PTP4 & 4oM30%7 7 - PTPE® % b #IED4# » A F % ¢

A g P AR KR o

|

Adm ;6 SRRB ResET I = @QaQn
A pto

No Time Source Destination Protocol

(il

B 30 *F%* PTP e

GPS= 3§ 5 B 4o » © B 4o i@ #PTP4t# > 2 Switch # P B » Switch

y

€L RPER I 3t BEIEDEFRFR B - B31Y > § ¢ LGPSEFR » £J &

W
3

)4:

[
-

Switch } pF F o ¢ GPS IPPSeha 5 #-§ ¢ Switch1PPS# o ¥ » f& =

62
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115 T Switchsr GPSP 384 @ &7+ 5 40.0ns> # & PTP 3 #f A& p& ¥ foif 5 b o 15

W fiE kR T GoosefrSVEt & O H MR o ft o

ITBS 2000B SERIES

——

g 1.00GS/s N /S 232v 12:06:13
-3 5M B <10Hz 03 5/ 2024

B 31 IED PRI 9% 45 8 & £ i

IED i FISwitchie (7 3 4p % 18 » 4o @I29%7 77 » =+ & 7 11 ¢ PIGPS@HL 2

%% > % 7w Switch* GPSk # 28— *» & F o

B 32 A=F%* Switch & #
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Switch GUI 4 & 277 FFF e % 841 & ¥ > 4o B30#7 > PTP Slave Port 5 1-4 »

PTP Sync Status % Locked °

PTP Service: Enabled

PTP Mode: V2 -P2P - One-Step - TC
PTP Profile: Power Profile-2011
Transport Mode: 802 .3 (Ethernet)

PTP Slave Port: 1-4

PTP Sync Status: Locked

Clock Status

Local Clock Identity: 00:90:E8:FF:FE:82.CD:DC
Mean Path Delay(Slave Port): 89

Bl 33 FHRE LT Rk
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BREGRE KA AL ¥ GPSTEFTRE L = P £ BH RS E BT
GPSF #H 5L R ¥ » 4oBI345777 o PP P k2P GPSe g4 2 & i

Hie BAnE PR TR

B 34  Switch F 7232 GPS & s2F 3% B 4
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SwitchGUI/ & ¥ PR I+ 5 Jr & 35 ¢ » PTP Slave Port% = None » PTP Sync
Status% = Freerun - #£33GPSF # ik e £ F 3 4 > 4oBI359777 o R BT 0

REFE FEWY > FHECIEDIT L A4 > BH W IEDRFEF R o

PTP Status
PTP Service: Enabled
PTP Mode: V2 - P2P - One-Step - TC
PTP Profile: Power Profile-2011
Transport Mode: 8023 (Ethernet)
PTP Slave Port: None
PTP Sync Status: Freerun

Clock Status

Local Clock Identity: 00:90:E8:FF:FE:82:CD:DC
Mean Path Delay(Slave Port): 89

B 35 GUI F #/3s GPS i sv* 3 H 4
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GPS* 3 B 4o e PEBLIRI T » IED 2 GPS2 ¥ ¥ FF 3% 4 # 4 $14.0us (5 5 4,000
ns) » & H_F 4w 01001 o ¥ BRI % & Switchen1PPSE & P& 40 P &g 22
GPS% ¢ FRFAA L B> RIS B4t Apk VHEP BT Bdnt 4
4o BI3647 o 3 B A P gEd o JREEHARR o BN A S B A Lt 2 B P A RE

LA AL ¢

?

L OSMN «l0M:

Bl 36 PR R R E A GPS kAT 4B 4
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4eRI37#7m o JEGUI & ¥ g B o Switche B4 & 2484 > R R R

4 P|H s SIEDX & 15 pFRF A 48 o PTP Slave Port 5 2-4 > PTP Sync Status

Syncing -
PTP Status
PTP Service: Enabled
PTP Mode: V2 -P2P - One-Step - TC
PTP Profile: Power Profile-2011
Transport Mode: 802.3 (Ethernet)
PTP Slave Port: 2-4
PTP Sync Status: Syncing

Clock Status

Local Clock Identity: 00:90:E8:FF:FE:82:CD:DC
Mean Path Delay(Slave Port): 38

B 37 ©2H@ [EDEFPERFEH

68

doi:10.6342/NTU202401322



4o B38#7 7 > GPS* 3 B 4> 544818 0 PF RV A B 4 1110.0ms (4
10,000,000ns ) > H pFR¥F 28 £ 2 B 455 e9250,000 1% 0 4o BI3LATT o s BARAE T o
S EE P LPTPE £ S B b 4] » b PFGoose SVt ¢ ik gt fo &

e R

cui RS 170,94z ?
B a2 srouon 128.0ns 7

CH4e
ER 20y BB 200 oom | novss BRS¢ nar
- - *7000000s  SMM  <lOM2 03 EA 2024

R o g

B 38 IED £ GPS ¥R 7 ¢ %
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4o B139#77 » GUIEE = PTP Sync Statusi€.Syncing % = Locked » # & P# *» 4% =

HE|[EDy A48 Fe == o

PTP Status

PTP Service:
PTP Mode:

PTP Profile:
Transport Mode:
PTP Slave Port:
PTP Sync Status:

Clock Status

Local Clock Identity:

Enabled

V2 - P2P - One-Step-TC
Power Profile-2011

802 .3 (Ethernet)

2-4

Locked

00:90:E8:FF:FE:82:CD:DC

Mean Path Delay(Slave Port): 30

B 39

PRI R 2~ 2 s IED
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KR e E B FRHE P+ FRR > 40210 -
%10 AZBERER L

ME PR A KE T BB 2 B P
(S) (ns) (ns) (ns)
7204.880 669 136 355
7205.877 355 23 335
7206.914 230 5 255
7208.121 45 -111 223
7209.121 -48 -191 208
7210.024 -51 -208 208
7211.021 -25 -198 208
7212.018 -26 -206 208
7213.185 GPS PR Ie 45 3 5@ 7
7215.843 i H 6 [ED g 146
7217.781 54420 3626731 215
7218.852 -3811052 -222415 215
7219.777 -3567832 -1122511 215
7220.762 -2410522 -1035550 215
7221.894 -1184047 -532232 312
7222 .887 -606851 -310250 696
7223.872 -252809 -138263 1139
7224 .865 -66948 -28245 2663
7225.850 10673 29292 2635
7226.889 32770 54590 2635
7227.788 29146 60797 2635
7228779 18988 59383 2635
7229.812 9862 55954 2635
7230.772 6273 55323 1055
7231.805 1991 52923 423
7232.796 49 51578 28
7233.882 -1049 50495 28

10 Hcdh ® 7 0 @ e > GPSF IR B 4L 0 Tl g A B 6 IEDF A b % &
S0 GRELwIANS) 0 F & NISFH 2L PEE R 3 S B 4 IEDR & § L4815
Be SRR K4 AT %% o e 935 BI31F v SwitchpF B B2 GPSPE R gt o 1
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P B ALEe P RERFELCAZEE S 0 MR T HSampled Values 2 Goosedt #
FIPE R 224 chBf 4 0 % 3 % 24 |EC 61850 2 il » @ ip Bk T 0 BT
POEB g4 AP iR ¢ 4 SCADA K Sk &5 4 h AR § BRERYF

AT RE TR FETAOR AL

P A R E R E
Er ol Rl R £ BRI ALl rd 2 kT R Y-
A2 S GPSITHE 456G f sl & § 4 GBI R 0BT hM-¢ R

00 enbr s a] 0 R KA P o SR FIER T o AR A DR AR R
WA BETR-ERpARE ROFF RN I o EE AR RSB
R S RBLABH DR R A CETRARARERD

endte o 4eR§l40 o

A1) T " - ;
NETWORK TIME SERVER 0 7 I
| F@Q\I

Bl 40 & SRR RKXA
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B SR E BRI - Sswitch? o deBl4licdmiie B L PR I R B A )

3 feport 3% port 4 -

-

B 41 HEPFT RS G EBH
BB > BAERRH BRI REBMLKA D DERFES SRR 4o

Bloid ZBA0E T & 78— &> 3 d WA Froi- o IR R
Bl427 B0 L RA# L S SRR R 4 £-123.1ns ~-12.46ns2
o ar R R

Tektronix TBS2000B SERIES DIGITAL (

Tek wiF Trig?

Search events found: 2

L

2,00V 40.0ns 1.00GS/s / 200V 14:06:49
=" 0,00000s SM B <10Hz 21758 204

B 42 HEBHFEERHHFER
73
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PIFEE AT~ & A5 0 IEDZport 3erpx i o o) 48 B ie (7 o > 2 iE port

S M A AR TRE o LRI B ALL
% 11 AZXFHPFERFA

ABEE (S) PR A #E S FA AU 2 Y
(ns) (ns) (ns)
5362.694 -3 -403 145
5363.694 2 -399 145
5364.826 -7 -407 145
5365.806 -6 -408 145
5366.837 -21 -425 146
5367.815 4 -406 145
5368.846 16 -393 145
5369.807 13 -391 145
5373.377 Port3 pF /¥ = # s 5L P %7
5376.793 73 Port 4 % A48
5377.823 -3282 -3682 145
5378.789 695 -690 145
5379.717 3525 2349 145
5380.694 897 778 146
5381.81 -240 -90 145
5382.829 =773 -695 145
5383.828 -578 -732 145
5384.709 -199 -526 145
5385.729 -71 -458 145
5386.754 -17 -425 145
5387.769 14 -399 146
5388.792 2 -407 145
5389.811 31 -377 145
5390.803 5 -394 145
5391.835 4 -394 146

ALV Fv o jEPort 37 & 1|Port4 > & ¥ pER & MRAR DIAE . (PR L RAR T
PoEoa ) 0 ) i5373.823 % 4~115386.754 > H P B 12 913F) o ¥ M {B A R
e e PR E - EFTEARABE L HFRF A
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2ok FRAGRPTPH e - R R e B 50 o i RI437
RO Fd A AIBEER MR P RS XRIER S Afrd

%
MG WEE e HEEELY A1348)s ~ 1357Us o & AR KT F R LT R

EE 200V ue | ss @H/ 2000 pesse
i 24
2,00V CHAl : AR 2

UsB 2.0 TBS2104B
[css |

Bl 43 GRFEFRHIPBHFERFE
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™V

=

R SCEEE

eBldd > R AL TAEH B R E PR R A Priority® sAs ) o B A

¥ RN EPTP4t e ¢ aPriority® & 31 (Fpxd ¥ 5128) o

RAkR o

M Wireshark - Packet 512 7 785 3 - 0 X

» Frame 512: 100 bytes on wire (800 bits), 100 bytes captured (8¢0 bits) on interface \Device\NPF_{F@B21DDE-C47D-4FD2-95AE-CD7DAALAQ4AG}, id @ A
» Ethernet II, Src: MoxaTech 82:cd:dc (00:90:e8:82:cd:dc), Dst: IEEEI&MS 00:00:00 (@1:1b:19:00:00:00)
v Precision Time Protocol (IEEE1588)

0000 .... = majorSdoId: Unknown (@x@)
..+ 1011 = messageType: Announce Message (0xb)
0000 .... = minorVersionPTP: 0

.00 0010 = versionPTP: 2

messageLength: 86

domainNumber: @

minorSdoId: @

flags: @xe008

correctionField: .000000 nanoseconds

messageTypeSpecific: @

ClockIdentity: oxd83addfffe6405e0
MAC Vendor: Raspberr

SourcePortID: 1

sequenceld: 300

controlField: Sync Message (0)

logMessagePeriod: @

originTimestamp (seconds): @

originTimestamp (nanoseconds): @

originCurrentUTCOffset: 37

priorityl: 1

grandmasterClockClass: 248

grandmasterClockAccuracy: Accuracy Unknown (@xfe)

grandmasterClockvariance: 65535

priority2: 128

grandmasterClockIdentity: oxd83addfffe6405e0

<

lacalet din
o 512 Time: 2024-06-21 14:17:48.4 72608 - Souece: MoxaTech 82:etodc * Destination: [IEEEREMS. 000000 Frotocol: PIPy2  Length: 100 Info: Announce Message
(] Show packet bytes

i i

Bl 44 GROpEFRFEH S
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B4 B45 0 B¢ T LS

I

|% SIEDPE R I # %R 7 40k > IEDS

AALIIQOLIAL I # i 8 % p (5 1% chif e o

GNRLLTMS1 Time master supervision

Not synchronized by a global area clock signal

Name Value
» [if§] Beh on
» [ TmAcc 25
» [ TmSre 1588
» [ TmSyn
» [ Tmchstl true
» [ TmSrcst 5
¥ En Alm false
» [ wrn true
» [ PTPTmSIC 2
| » [ PrecikAce 2
| » [ LocClkAce 0
1 » B3 maxDevace 999999
» [i5)] TmSrcSel1 3
» [ DomId 0
» [ PTPPrio1 128
» [ PTPPrio2 128
» [ Mstrd ! D83ADDFFFEB405EQ---
» [ 1PAdcirSNTPL 192.168.1.200
» [if] 1PAddrSNTP2 192.168.2.165
» ] PTPANNCMod 7

'/ B PTieniN DO

X
0030a7.fffe.2a70d5

B8 sen/LTMSLTmSIc

0 aav1goiAl

X
D83ADDFFFE6405E0---

@ LDO/GNRLLTMS1.Mstrid

B 45 3 PTP4 ¢ sofF & 7

File Edit View Go Capture Analyze Statistics Telephony Wireless
e AC Re=»EFS

S VA EREFEHEREF TR AoBI460 B¢ R R S 100ns -

87883

Tools Help

ot

o,

Time Sonrce

Destination Protocol

domainNumber: @
minorsdoId: @

> flags: @xee3c
> correctionfField: ©.000000 nanoseconds

messageTypeSpecific: @
ClockIdentity: exee3ea7fffe2azeds
MAC Vendor: Schweitz
SourcePortID: 1
sequenceld: 4622
controlField: oOther Message (5)
logMessagePeriod: @
originTimestamp (seconds): @
originTimestamp (nanoseconds): @
originCurrentUTCOffset: 37
priorityl: 128
grandmasterclockClass: 6

grandmasterClockAccuracy: The time is accurate to within 16@ ns (@x21)

grandmasterclockvariance: 18850
priority2: 128

grandmasterClockIdentity: exee3ea7fffe2a7eds

localStepsRemoved: @
TimeSource: GPS (0x2@)
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