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Longest continuously-serving synchronization vendor in the world

Oscilloquartz - 75 years of know-how in network 
sync

 #1 - Industry’s first supplier of sync solutions
 #1 - The leader in resilient & assured PNT & packet-based timing
 #1 - Leading-edge technologies in defense-in-depth PNT 

cyberthreat protection, including multilayer detection, zero-trust 
multisource backup & multilevel fault-tolerant mitigation, aligned 
with these industry standards:

 

 #1 - The leader in field-proven, vendor-agnostic & intelligent sync 
network management

 #1 - Industry’s best complete portfolio of trusted sync services, 
from network design to installation to commissioning
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Distributed control requires tight synchronization

Power utilities need to improve their synchronization architecture

• Steadily increasing timing requirements

• Upgrades to packet-based solutions

• Outages of synchronization networks can have 
a catastrophic impact

• While not immediate, extended outages will impact

• Currently applied sync solutions do not meet 
actual demand of new digital sub-stations
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N. Korean Spoofing shuts down 
airspace in Seoul (Jun. 2024)

Drones fall from the sky in Seattle 
light show GPS jamming event 

(July 2024)
So much GPS jamming in Norway 

that airlines are no longer 
reporting it (2024)

Anyone – ANYONE – who is relying on GPS today
needs a resilient backup solution

It is Happening!
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Tighter NTP-to-PTP data timestamping accuracy requirements

source: NASPI Time Sync Task Force Report,

passive active

AC AC+DC

unidirectional flow bidirectional flows

distri. energy resources 
(DERs)large energy lines/pipelines

Substation communications protocols

Grid applications Timing requirements                                                      
(min reporting resolution & accuracy relative to UTC)
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Power Grid Hardware
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Synchronization accuracy requirements

• Bulk metering
• Customer premises

metering 

• SCADA
• Frequency measurement
• Event recorder

• Fault localization
• Synchrophasor 

measurements 

1s

1ms

1µs

IRIG

NTP

PTP

IEEE C37.238 2011 and 2017 “IEEE 
standard profile for use of IEEE 
1588  precision time protocol in 
power system applications” 

IEC PAS 61850-9-3 “Precision time 
protocol profile for power utility 
automation”

Power grids need a combination of all 
timing technologies 
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IRIG and PPS provide time 
information
GNSS as “highly accurate” 
local time reference

Network Time Protocol (NTP) 
provides msec precision to 
appliances
GNSS time reference

Presently applied solutions neither meet accuracy nor availability requirements

Substation synchronization - today
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Precision time protocol for 
sub-µs timing accuracy
Converging PTP, NTP and 
IRIG-B into single solution
Mitigating GNSS outages with 
network-based backup for 
highest availability
Assuring business continuity by 
monitoring sync quality

Highest accuracy and best availability with satellite and network-based timing

Modern Substation Synchronization

Protection 
relay

RTU/
SCADA

IEDEvent
recorder

HMI

Substation
switch

IRIG-B,
PPS

PTP grandmaster

PTP,
NTP

Cesium
ePRTC
(network)

WAN



2024 © ADTRAN, INC.10 Adtran Strictly Confidential

Dual GM
HQ++ / HQ+

Dual GM
HQ++ / HQ+

GNSS 

Receiver 

Clock 
Combiner 

ePRC+Cesium  
GNSS

Dual MB
 GNSS Antennas 

Dual GM
HQ++ / HQ+

PPS/PPS+ToD

10 Mhz
BITS

Sync-E

PTP 
NTP 

1PPS/10Mhz

IOU Case Study

PPS/PPS+ToD

10 Mhz
BITS

Sync-E

PTP 
NTP 

GNSS 

Receiver 

Clock 
Combiner 

ePRC+ Cesium  
GNSS

Dual MB
 GNSS Antennas 

PPS/PPS+ToD

10 Mhz
BITS

Sync-E

PTP 
NTP 

1PPS/10Mhz

PPS/PPS+ToD

10 Mhz
BITS

Sync-E

PTP 
NTP 

MPLS BackbonePTP 
backup

PTP 
backup

ePRTC+ 
License

SePRTC 
License

Rubidium

Dual MB
 GNSS Antennas 

Dual MB
 GNSS Antennas 



Thank you!!

“Does anybody really know what time it is?” 

Yes…OSA does!
Rick Knea
Rick.knea@adtran.com
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