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Agenda议程

• Asset Management Issues and Trends
(资产管理方面的问题和趋势)

• Utility Use Cases (电力公司应用案例应用案例))
– PSE&G CMMS
– SDG&E RtCBM

• Benefits and ROI (效益和投资回报)
• OSIsoft Technology (OSIsoft 科技支 持 )
• Summary and Q&A (结语和问题与答疑)



资产管理演化

• Interval based (基于时间间隔)
– Time based (基于时间)
– Counter based (基于操作次数)

• Condition based (基于状态)
• Real-time Condition based (基于实时状态)
• Future Asset Management Practice (面向

未来资产管理策略)

1. 传统的资产管理方法

- Issues问题

- Limitations局限性

2. 维护实践演化
PastPast PresentPresent FutureFuture



PSE&G
(Public Service Electric & Gas) 

CMMS
(Computerized Maintenance Management System)

电脑化的维修管理系统



Equipment Age Profile in Utility
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Transmission Distribution

Transformers 变压器

Total – 955 units
Breakers 断路器

Total – 4578 

Average Age- 37.4 Years Average Age- 40.6 Years



Implementation Overview
(典型的执行方式总览)

RLink        
Bi-directional 

Gateway

Standard Interfaces

PI to PI - OLEDB - OPC - COM connectors - Batch

Measurement 
Points

Mntc
Orders

Asset
Definitions

Mntc 
Plans

Tasks

ERP / MMS

Order 
History

PI - Time 
Series 

Database

RtPortal
Web-

Server

OSIsoft TechnologyOSIsoft Technology

Contextual 
Database

Analytical Analytical 
Tools Tools 

Workstations

RtPortal Thick 
(Smart) Clients

PI Manual 
Data 

Logger

Workstations

RtPortal Web-
based Clients

Transm
SCADAMV 90

Distr
SCADA

Hydran DobleDeltaX

Substation 
Gateway 
Server
Substation 
Gateway 
Server
Substation 
Gateway 
Server
Substation 
Gateway 
Server
Substation 
Gateway 
Server



Data Correlation(数据相关整合)

Time-Series PointsTime-Series PointsRelational AttributesRelational Attributes
Condition Assessment 状态评估Condition Assessment 状态评估

Condition Assessment = 
f1(m1) + f2(m2) + f3(m3) … + fn(mn)

Condition Assessment = 
f1(m1) + f2(m2) + f3(m3) … + fn(mn)

Score



Data Correlation (cont’d)
Operational Data (运作数据)



Data Correlation (cont’d)
Characteristic Data (特 性)



Algorithms (器算法)



Score Generator (评分器)



Work Prioritization (工作优先权)



ACE (Advanced Computing Engine)
高级计算引擎

• Groups equipment by aliases in PI Module
• Apply set of equations to groups of equipment
• Generate email notifications or trigger for 

transfer of measurement docs or creation of 
notifications

• Event-based and periodic calculations
• Easily turn on or off equations for individual 

equipment
• 55 class modules and over 6000 contexts



Notification Calculations
自动通知报告的计算

• Hydran PPM Rate of Change
• Excessive LTC Operations
• Excessive Runtime Readings
• High Breaker Temperatures
• Breaker Filling Pressure
• High or Low Transformer Oil Levels
• Low Transformer Nitrogen Cylinder Pressure
• Low Transformer Nitrogen Pressure



Interfacing with Data Sources
(各方数据来源的集成)
• SAP PM Module
• Lab Systems – DeltaX & Doble 
• Breaker Diagnostic Data Web Pages 
• Transmission SCADA
• Distribution SCADA 
• MV-90 13kv Transformer Load Data 
• SDC 4-26kv Metering
• Hydran Transformer PPM Monitoring 
• SAP PM Measurement Documents



CA Tangible Results
状态评估有形的效果

• 2003 石油诊断信息目标为16 LTC’s, 5个有联系问
题

– Estimated Cost Saving ~ $300,000
• 2004 目标为10个LTC’s，1个有导致主要故障的潜
在可能

• 2004 目标为5个变压器，2个被确定为有重要问题

– Estimated Cost Saving > $1.2M
• 2005 Cost Savings > $2M



Notification Tangible Results
通知报告有形的效果

• Problems discovered from CMMS Notifications
– Controls out of Calibration
– Leaky Blast Values
– Incorrect CMV Setting
– Defective Controls on older LTC
– Defective Counters
– Low Oil Levels
– Cylinder Leaks
– Hydran PPM

• 2003 Estimated Cost savings for 9 LTC’s and 2 GCB’s is 
$264,600

• 2004 Estimated Cost saving for 5 Transformers is $800,000
• 2005 Cost Savings > $1M
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SDG&E
(San Diego Gas & Electric) 

RtCBM Program
(Real-time Condition Based Maintenance)

实时状态检修/维护



SDG&E RtCBM Architecture 架构
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RtCBM 数据集成

• Weekly general inspections 每周常规检查
– LTC operations LTC操作
– Alarms, temperature, visual

报警、温度、图像

• Monthly equipment inspections 每月设备检
查

– Operation counters 操作计数
– Temperature, Pressure 温度、压力
– Voltage 电压
– Functional check 功能检查

• General Asset Data 普通资产数据
– Rating 定额
– Age, Type, Design 年限、类型、设计
– Operating limits 操作限制

• Operational data 可操作数据
– Relays & Digital fault recorders

继电器 ＆ 数字错误记录

– PQ Monitors PQ监控

• Specific Equipment Data 特定设备信息

– Operating conditions 操作状态

– Stress factors 压力因素

– Trouble History 历史故障

– Maintenance data 维护数据

– Oil test data 石油测试数据

– Electrical test data 电力测试数据

– Operating speed 操作速度

• Real-time data 实时数据
– Voltage & Current 电压＆电流

– Temperature 温度

– Bushing On-line Power Factor 在线功率因
数

– Hydrogen in Oil 石油中氢含量

• Simulated data (modeling) 模拟数据 (模型)
• Other system & engineering data

其它系统 & 工程数据



Time-based to RtCBM – Circuit Breakers
基于时间 至 RtCBM- 断路器

Data Available 数据有效性
• Weekly safety inspections 每周的安全检查
• Monthly equipment insp. 每月的设备检查
• Asset Data 资产数据
• Historical Data 历史数据

– Operating conditions 操作状态
– Stress factors 重点因素
– Trouble 故障
– Maintenance data 维护数据
– Test data (insul & elec) 测试数据

• Operational data 可操作数据
– Relays & Digital fault recorders

继电器＆数字错误记录
– PQ Monitors

PQ (有/无功) 监控
• Real-time data 实时数据

– Voltage & Current 电压＆电流

– I2T and Contact Wear I2T以及接触磨损

– Operations Counter 操作计数

Planned
Approach

Maintenance IntervalsMaintenance Intervals

3               6             9       3               6             9       Yr.Yr.

3              6                  9        3              6                  9        Yr.Yr.



Circuit Breaker Operations
断路器操作

关注
• Proper fault clearing 适当的故障清除

• Fault testing with a circuit breaker
用断路器做故障测试

方案
• Verify the health of CB 检验CB的性能

– Contact wear
接触磨损

– Insulation medium integrity
绝缘介质完整性

– Bushings and accessories 
套管及备件

– Operating history 历史操作

• Use historic and real time contact wear data 
(I2T) to make a decision
使用历史和实时接触磨损数据(I2T) 来做决策

Substation Relays with Circuit Breaker Monitor

Algorithms
Email Alerts

Ops. & Maintenance  PI Servers

16 Ports Ethernet Gateway 
On-line
Monitors



LTC Application 
and design 
analysis.
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maintenance 

records, 
overloading and 

short circuit event)
20%

DGA, DP & 
DOBLE TESTS

20%

Oil Analysis
20%

Transformer at Emergency Rating
紧急状态等级的变压器

变压器

变压器性能检测

• Insulation Power Factor 功率因数

• LTC Application & Design 

LTC设计及应用

• Oil Conditions 变压器油状态

• Bushing & Accessories 套管和附件

• 操作记录及状态

Location of Paper Sample Degree of Polymerization (DP)

NLTC – Phase A 586

NLTC – Phase B 737

69kV Bushing C 688

New Insulation Paper: 1000 < DPv < 1300
Middle Aged Insulation Paper: DPv = 500
Old Age Insulation Paper: DPv < 251
Severely Degraded Insulation Paper: DPv < 151

Paper Insulation Health



Transformer at Emergency Rating
紧急状态等级的变压器

Top Oil Hot Spot LOL
IEEE 105 176 .149
Ptload 105 145 .039
Actual HS rise 106 131 .014

Comparison of hot spot rise over top oil 
simulated versus actual

Decision: Based on Transformer Unit Health 
and Real Time Conditions

决定：取决于变压器的各部件性能和实时状态



More
PI Customer

Testimonials/ROI
更多 PI PI 系统系统用户用户的见证和投资回报



Dofasco’s Change in Maintenance Culture
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“In Blast Furnace #4, we have extended 
the furnace campaign from 8 years to 15 
years, resulting in a savings of $1MM per 
year, or $7 MM for 7 years.  For Blast 
Furnace #3 we have extended the 
campaign from 8 years to 20 years, 
resulting in a savings of $1MM per year, 
which results in a savings of $12MM for 
12 years.  The projected savings are $19 
MM just for this case...”

Vlad Djuric,
Reliability Manager
Dofasco, Canada

Dofasco-Canada, Reliability Manager
提升可靠性

Dofasco-Canada, Reliability Manager
提升可靠性提升可靠性



Reduce Costs and Improve Quality
降低成本和提高性性质

Major Measuring Devices
* Thickness Gauge * Furnace Thermometers
* Zinc Coating Weight * Tension Meters

* Pin Hole Detector

 

DONGBU STEEL



OSIsoft Enabling 
Technology

OSIsoft 科技支持



PI RtCBM 过程

Real-time Rule
Assessment

(PI ACE)

Alert Notification
(PI Notification 

RtAlerts) 报警通知

Asset Reliability
资产可靠性

(PI OLEDB and
RtReports)

Improve Reliability
提高可靠性

Integrated Asset
Information
资产信息集成

(RtWebParts)

Asset Information资产信息

Structure
(MDB and AF)



Data Structure – Module Database Hierarchy
数据结构 - 模型数据库层次

Division Level
类型划分级别

District Level
区域划分级别

Site 
站点

Individual Asset
单独资产

Asset Class
资产类型





Web-based Visualization Hierarchy
基于Web的视觉化层次

Maintenance
Overview

Site
Detail

Site
Detail

Asset
Detail

Rule
Detail

Rule
Detail

Asset
Detail

Site
Detail

Site
Detail

Asset
Detail

Level 1

Level 2

Level 3

Level 4



Maintenance Overview – Level 1
第一层 维护综述



Site Detail – Level 2 第二层 站点细节



Asset Detail – Level 3 第三层 资产细节



使 用 ProcessBook 分析



使 用 Excel 分析



Rule Detail (RDB) – Level 4 第四层 规则细节



Rule Detail (RDB) – Level 4 第四层 规则细节



Access Relational Databases访问关系数据库



Maintenance Alert Notification维护告警通知



Notification Email with URL



Asset Reliability Report 资产概要报表



Office 2007 Excel Services with DataLink



Office 2007 Excel Services with DataLink



Office 2007 Excel Services with DataLink



• 凭借你的现有的投资和资源, 更加利用
PI系统，以为你们的单位组织, 提供更
多的价值

• 进一步扩大效益,由操作运行,到工程,
计划,保护, 维修和资产管理

结语

谢谢 !!
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