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Three-level network architecture (group, provincial, and regional), 

covering five provinces in the southern of China.
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Data Network Architecture of CSG

Three basic data networks: dispatching data network, 

integrated data network, and voice and video network

• Dispatching data network: carries power production 

and operation services.

• Integrated data network: carries management 

information and enterprise office services.

• Voice and video network: carries voice and video 

conference services.

Serving 

272 million people

444 million kilowatts of installed capacity 278,000 km of transmission lines

5000+ 110KV above substation

China Southern Power Grid (CSG) provides power supply services for five provincial-level regions in southern China  

as well as Hong Kong and Macao SARs. 

The IP data network is important part of CSG fundamental 

infrastructure

>1,5000

Nodes

>230

Data network

>45,000

Network Devices
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New Services Requirement and MPLS Limitation

CSG Promoting Digital Grid and New Services Raising Critical 

Network Requirement

Panoramic monitoring of smart substations

Manual attendanceIntelligent inspection

Traffic Bursting：

• 200+ 4K Cameras @ 500kV

• 50Mbps per inspection robot

Widely Access：

• Over 30K check-points @500kV

Integration of regulation and control

Manual schedulingIntelligent scheduling

High Requirement of SLA：

• power generation, transmission, 

loading, and storage integrated 

scheduling based network

• High network availability and 

service SLA assurance

Existing MPLS Network Limitation

Can’t evolve to IPv6 only network for IoT era 

Vast IoT devices connection requires IPv6

Pros of MPLS-TE

• Support bandwidth reservation and path planning

Cons of MPLS-TE

• No load balancing

• Complex provisioning and distributed path computation

Difficult to deploy MPLS-TE for SLA Assurance

Complex O&M, few MPLS-TE cases 

• IPv4 address exhausted as 

massive IoT devices 

deployed in the substation

• IPv6/SRv6 provides more 

scalability in functionality MPLS is based on IPv4 and only 

support IPv6 over IPv4 tunnel.

IPv6 over IPv4 tunnel
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SRv6 Deployment Experience of CSG

CSG SRv6 Deployment Experience in 3 Scenarios 

Case1: SRv6 migration compatible with existing MPLS network

Case2: SRv6 M-SID-lists for load balancing to mitigate bursting traffic

Case3: SLA monitoring and path optimization for critical services 
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Case1：Migration Compatible with MPLS Network 

The Background:

• The dispatching backbone network of CSG has lager number of network devices and most devices have different lifecycles. 

• CSG upgraded the dispatching backbone network based  on regions and the new SRv6 network need to be compatible with the existing 

MPLS network. 

Aggregation Core

Access

Dispatching Backbone Network

SRv6 Node SRv6/MPLS Node MPLS Node

Backbone Network

Substation 1

Dispatching

Center
Substation 2

Substation N

…

SRv6 Tunnel MPLS Tunnel

EVPN over SRv6 
L3VPN over MPLS

L3VPN over MPLS

EVPN over SRv6 

Key Solution: 

1. The metric of all dispatching services are from the substation 

to the dispatching center.

2. CSG upgraded the aggregation nodes and cores nodes, and 

deployed MPLS L3VPN and SRv6 EVPN with IPv4/IPv6 dual 

stack.

3. The access layer ,that had been upgraded, deployed SRv6 

EVPN only in IPv6 single stack. And all services migrated to 

the SRv6 tunnel.

4. The existing access layer keeps MPLS and interconnects with 

aggregation/core layer in MPLS tunnel.

SRv6/MPLS dual stack is compatible with the existing network and simplifies the network interconnection between the new and existing region. 
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Case2:SRv6 M-SID-lists for Traffic Load Balancing

Scenario 1: Improve the utilization of  Total Network

• GZ 220kV substation deployed 100 additional cameras, the 

BW requirement was increased to 100Mbps from 20Mbps.

• Single path of the datacom network can’t meet the 

requirement.

Scenario 2: Mitigating Emergency Bursting Traffic

• In case of emergency scenarios such as typhoon, rainstorm, 

multiple departments need to view the real-time status.

• The traffic of video surveillance will burst and the original 

network path will in congestion.

SR policy CCTV

Candidate-path CP1: 

Preference 200 

Weight 20, SID-List1 <A,B,C,D,H> 

Weight 80, SID-List2 <A,E,F,G,H> 

SRv6 policy split the traffic into 20Mbps & 80Mbps with two SID-lists When the original link is congested, the path is automatically split.

Daily monitoring @ 20Mbps

① ①

②

③

SRv6 policy with single SID-list SRv6 policy splits into 3 SID-lists

Emergency monitoring @ 100Mbps

The Background:

• CSG promotes smart inspection for substation. The substation within 220kV will turn to be 

unattended substation and will replace on-site inspection via video surveillance . 

• SRv6 policy multiple SID-lists help to improve the network bandwidth utilization, especially 

satisfy the video surveillance bursting traffic from substation.

Substation Num. of Camera BW per Camera
1000KV 1000

4Mbps/8Mbps

±800KV 1000
500KV 500
220KV 300
110KV 100
35KV 30

Planning for Substation Camera
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Case3: SLA Monitoring and Path Optimization 

Remote Technical Support

Terminal: portable terminal, smart helmet

Requirement：20Mbps, Latency < 50 ms

Telepresence conference

Terminal: Video conference terminal

Requirement：50Mbps, Latency < 50 ms

BW: 100

Latency: 100us

BW: 200

Latency: 50us

BW: 150

Latency: 70us

BW: 250

Latency: 40us

Service monitoring for SRv6 policy

SDN Platform

①Link latency and 

bandwidth usage map 

construction

80%, E2E 60 ms

20%, E2E 30 ms

③SRv6 Policy

② Forwarding path 

computation based 

services SLA

Inspection Center

Path1

Path2SID1

SID2 SID3 SID4

IPv6 Header

SID 1

SID4

SID 2

SID 3

Adjust to forwarding path2

Services Latency BW Usage

Path 1 60ms 80%

The Background:

• Power Grid new services raise critical network requirement, such as telepresence conference and remote technical support. These critical 

services require real-time SLA monitoring and stable network performance.

Application Scenario: SRv6 Policy Flexible Adjustment

The network latency is too long. 

SRv6 with SDN to achieve proactive traffic optimization based on Latency or BW 

usage. 
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Summary

• SRv6 is not specific for service providers, SRv6 can also play an importance role 

for critical OT and emerging digital services in large enterprise network, such as 

power utilities. 

• We would like to keep exploring and sharing enterprise experience in SRv6 

deployment and operations in IETF, from the view of power grid.

• Looking forward to feedback and further cooperation in WG.



Thanks


