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Nuclear Power Generation will Grow at 2.3 Percent

ÅNuclear power plants will spend $11 billion for combust, flow and treat products and services in 2018.

ÅGlobal nuclear power generation is now predicted to grow by 2.3 percent per annum out to 2035, mainly due to 11 percent annual 
ƎǊƻǿǘƘ ƛƴ /ƘƛƴŀΦ /ƘƛƴŀΩǎ ƻǇŜǊŀǘƛƴƎ ƴǳŎƭŜŀǊ ƎŜƴŜǊŀǘƛƴƎ ŎŀǇŀŎƛǘȅ ǿƛƭƭ ŘƻǳōƭŜ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ŦƛǾŜ ȅŜŀǊǎ ǳƴŘŜǊ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜŎŜƴtly-
published 13th Five-Year Plan.

ÅUnder that plan, over the next five years combust flow and treat hardware and parts expenditures for existing plants next year will 
be four times greater than for new plants.Guide, control, and measure hardware investments will be ten times greater for existing 
plants than new ones in 2018.Service and remote monitoring will be 50 times greater for existing plants than the new ones 
(during the first year of operation).

ÅOver 90 percent of the combust, flow and treat expenditures will be made by fewer than 50 companies. Thirty-nine percent will 
be made by just three operators and one supplier.

ÅBechtel has completed more than 74,000 megawatts of new nuclear generation capacity, and hasperformed engineering and/or 
construction services onmore than 80 percent of nuclear plants in the United States and 150 worldwide.It employs 2,200 nuclear
professionals, which include approximately 150 internationally recognized technical specialists who have been published widely 
and have participated in developing industry standards and guidelines.It is a major influence in ten percent of the combust, flow 
and treat decisions.

ÅEDF has acquired Arevaand then restructured the New NP reactor business to allow minority share purchases by Mitsubishi Heavy 
Industries and Assystem. In addition to operating 70,000 MW of nuclear power in France the company is negotiating the sale of 
nuclear power plants in China, India, South Africa and Saudi Arabia. Therefore, it is responsible for 20 percent of the nuclear 
combust, flow and treat decisions.

ÅKorea Electric Power (KEPCO) is a nuclear power operator with a capacity of 23,116 MW. It is operating 25 nuclear power units as 
of 2016 with five under construction. It will make five percent of the combust, flow and treat purchasing decisions in 2018.

ÅExelon has consolidated nuclear power operations in the U.S. and is now operating plants with a capacity of over 19,000 MW.It 
will make four percent of the 2018 combust, flow and treat decisions.

ÅMcIlvaine is forecasting the combust, flow, and treat purchases for the 100 largest power companies as shown on the next chart



Nuclear Power Plant Combust, Flow and Treat Purchases 2018 - $ millions

World EDF Bechtel KEPCO Exelon

Percent 100 20 10 5 4

Guide 1400 280 140 70 56

Control 2200 440 220 110 88

Measure 1200 240 120 60 48

Valves 2000 400 200 100 80

Macrofiltration (Belt 

Presses, Sand 
Filters)

200 40 20 10 8

Pumps 1100 220 110 55 44

Treatment 
Chemicals

1400 280 140 70 56

Sedimentation and 
Centrifugation 

300 60 30 15 12

Variable Speed 
Drives and Motors

600 120 60 30 24

RO/UF/MF Cross 

Flow Membrane 
Systems

200 40 20 10 8

Air Purification and 
Protection 

400 80 40 20 16

Total 11,000 2200 1100 550 440



Continuous Forecasting of Purchases by Operators and EPCs
ÅThese estimates are very approximate and involve problems with the precise defined scope.Orders 

are booked in one period.Revenue might be realized in a series of succeeding periods. The 
purchasing decision may be shared between the OEM, the EPC and the operator.Some decisions 
will be made at the plant level.Others will be made at the corporate level. However, with the rapid 
deployment of IIoTmore and more decisions will be made at the corporate operator level.Process 
management system companies will be an increasing influence.

ÅForecasts for the individual purchasers provide an important tool for suppliers. Most already have 
separate sales efforts for the large purchasers.IIoTwill result in most decisions being made or 
specified at the corporate level. So the OEM sales effort will need to expand.

ÅForecasts of individual operator purchases are equivalent to pieces of a puzzle. The sales forecast is 
built upon a picture puzzle for which many of the pieces are missing.The more pieces which are 
fitted together, the more accurate the picture becomes.

ÅMcIlvaine is providing combust, flow and treat forecasts for more than 550 companies.They 
appear in the various market reports.The guide, control and measure forecasts for individual 
nuclear power generators and suppliers are included in N031 Industrial IoTand Remote O&MThe 
nuclear valve forecasts appear in the Industrial Valves World Markets which also has a supplemental 
analysis for the 5000 high performance valves in an Arevasystem. There are market reports 
covering each of the subject areas found inMARKETS LINK. The profiles of individual power 
companies and suppliers are included in the Utility Tracking System 42EI Utility Tracking System.

http://home.mcilvainecompany.com/index.php/markets/2-uncategorised/106-n031
http://home.mcilvainecompany.com/index.php/databases/2-uncategorised/89-42ei




BP has increased its nuclear power 
output forecast for 2035 by 7.9% to 
927 million tons of oil 
equivalent(mtoe) in its latest Annual 
Energy Outlook, published January 
25.
Global nuclear power generation is 
now predicted to grow by 2.3% per 
annum out to 2035, mainly due to 
11% annual growth in China, BP said.
Ϧ/ƘƛƴŀΩǎ ǊŀǇƛŘ ƴǳŎƭŜŀǊ ŜȄǇŀƴǎƛƻƴ 
program accounts for nearly three-
quarters of the global increase in 
nuclear generation. This is roughly 
equivalent to China introducing a 
new reactor every three months for 
the next 20 years," BP said in its 
report.

In comparison, the US Energy Information Administration 
(EIA) has predicted China will account for around half the 
global growth in nuclear power out to 2040

China Key to Nuclear Growth



China has Aggressive Nuclear Program

/ƘƛƴŀΩǎ ƻǇŜǊŀǘƛƴƎ ƴǳŎƭŜŀǊ ƎŜƴŜǊŀǘƛƴƎ 
capacity will double over the next five years 
ǳƴŘŜǊ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜŎŜƴǘƭȅ-published 13th 
Five-Year Plan. Under that plan, over the 
next five years China aims to have all four 
Sanmenand Haiyang AP1000 units in 
operation by the end of this year. It also aims 
to develop HualongOne demonstration 
projects at Fuqingand Fangchenggangand 
begin construction on the CAP1400 
demonstration project at Shidaowan. China 
will also start building a number of coastal 
nuclear power plants and carry out 
preliminary work for inland projects.
Mainland China has 36 nuclear power 
reactors in operation, 21 under construction, 
and more about to start construction.
Additional reactors are planned, including 
ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ŀŘǾŀƴŎŜŘΣ ǘƻ ƎƛǾŜ 
a doubling of nuclear capacity to at least 58 
GWe by 2020-21, then up to 150-250 GWe 
by 2030, and much more by 2050.



Chinese Five Year Plan ς2018-2022 Includes more than 
60 GW in Operation and 30 GW under Construction

As of May 2017, China has 37 land-based nuclear reactors operating with a capacity of 32.4 GW and 20 under construction with a capacity of 
20.5 GW.

The13th Five-Year Planformalized in March 2016 included the following nuclear projects and aims:
ωComplete four AP1000 units at Sanmenand Haiyang.
ωBuild demonstration HualongOne reactors at Fuqingand Fangchenggang.
ωStart building the demonstration CAP1400 reactor at Rongcheng(Shidaowan).
ωAccelerate building TianwanPhase III (units 5&6).
ωStart building a new coastal power plant.
ωActive preparatory work for inland nuclear power plants.
ωReach target of 58 GWenuclear operational by end of 2020, plus 30 GWeunder construction then.
ωAccelerate and push for building demonstration and large commercial reprocessing plants.
ωStrengthen the fuel security system.

A consortium of Chinese organizations is teaming up with state-owned China National Nuclear Power Companyto develop and produce small, 
floating nuclear power plants. The new venture will have $150 million in funding and will include Zhejiang ZhenengElectric Power, Shanghai 
GuoshengGroup, Shanghai-based Jiangnan Shipyard Groupand Shanghai Electric Group. The plants will be able to sail to where they are 
needed and could be used to operate drilling equipment for offshore oil and gas fields, to power facilities on the remote islands of the South 
China Sea, to meet heating and desalination needs or to run nuclear-powered icebreakers.

The reactors may also be exported to economies with large populations but scarce land resources, including economies participating in the Belt 
and Road Initiative, such as Pakistan, Bangladesh and Myanmar. The technology used may involve high temperature gas-cooled reactors which 
China is jointly developing with Saudi Arabia and the United Arab Emirates.

China is expected to build 20 floating nuclear power stations.



Operators



Exelon has Consolidated Nuclear Operations in the U.S.

Exelon is operating over 19,000 
MW of U.S. nuclear plants as of 
2017.  As shown on the 2011 chart 
it was the leader with 16,715 MW 
but now as added the 1939 MW of 
Constellation Energy.   Entergy is 
now the second largest Nuclear 
operator with  9000 MW of 
capacity in operation.



KEPCO is the Sixth Largest Nuclear Plant Operator

Korea is a nuclear power stronghold with a capacity of 23,116 MW, which is 
the sixth largest in the world. Korea is operating 25 nuclear power units as of 
2016 with five under construction. 

Korea plans to build an additional four nuclear power plants by 2027. Plants 
under construction guarantee world-class safety capable of withstanding a 
тΦл ŜŀǊǘƘǉǳŀƪŜ ƻƴ ǘƘŜ wƛŎƘǘŜǊ ǎŎŀƭŜΦ Y9t/hΩǎ ǿƻǊƭŘ-class operational 
capability is demonstrated by only 0.13 interruption/unit/year and 85.3% in 
throughput, as of 2015, as well as its world-class competitive edge in nuclear 
power plant construction skills. KEPCO and its group companies armed with 
rich operational know-how and technological strength have put overseas 
nuclear power plant business as the key business agenda to create profits in 
the years ahead.



Rosenergoatomhas 35 Nuclear Blocks

Rosenergoatom is the sole Russian 
nuclear utility, following consolidation 
in 2001. This includes 10 Russian 
nuclear power stations operating 35 
power blocks* (*excluding the 
NovovoronezhbttΩǎ сǘƘ ǇƻǿŜǊ ōƭƻŎƪ 
being at the pilot production stage): 18 
of them operate VVER reactors (12 
VVER-1000 power blocks and 5 VVER-
440 power blocks of different 
modifications); 15 of them with 
channel reactors (11 power blocks with 
RMBK-1000 reactors, four power blocks 
with EGP-6 reactors); and 2 power 
blocks with fast neutron sodium cooling 
reactors (BN-600 and BN-800).



EDF Operates Plants and with Areva is also Building Plants

Å95CΩǎ ƘŜŀŘ ƻŦ ƴŜǿ ƴǳŎƭŜŀǊΣ ·ŀǾƛŜǊ Ursat, said the company is in talks with several countries about 
selling nuclear power plants, including China, India, South Africa and Saudi Arabia.

ÅEDF (EDF.PA) is set to complete its takeover of the reactor unit of nuclear group Arevalater this year 
and has taken the lead in negotiating export contracts for !ǊŜǾŀΩǎflagship European Pressurized 
Reactor (EPR).

Åά²Ŝ ŀǊŜ ƛƴ ǘŀƭƪǎ ǿƛǘƘ ǎŜǾŜǊŀƭ ŎƻǳƴǘǊƛŜǎ ŀōƻǳǘ ƴŜǿ 9tw ŎƻƴǘǊŀŎǘǎΣέ Ursattold reporters at an EDF 
strategy briefing.

ÅUrsatǎŀƛŘ ǘŀƭƪǎ ǿƛǘƘ LƴŘƛŀΩǎ bt/L[ ǿŜǊŜ ǇǊƻƎǊŜǎǎƛƴƎ ǿŜƭƭ ŀƴŘ ƘŜ ƘƻǇŜŘ ŀ ŘŜŀƭ ŦƻǊ ǎƛȄ Areva-designed 
EPR reactors could be signed in the coming months.

ÅάLƴŘƛŀ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎ Ƴƻǎǘ ǎǳƛǘŜŘ ǘƻ ōǳƛƭŘ ƴŜǿ ƴǳŎƭŜŀǊΣέ UrsatǎŀƛŘΣ ŀŘŘƛƴƎ ǘƘŀǘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 
strong industrial and academic environment underpinned new nuclear.

ÅUrsatis also in talks with China about new EPR contracts, although Chinese authorities have said new 
contracts will have to wait for the startup of the first of two EPR reactors under construction in 
Taishan, southern China.

ÅEDF remains in contact with South African nuclear authorities and hopes that a tender procedure 
that was interrupted earlier this year will resume soon. He also confirmed that EDF is in talks with 
Saudi Arabia, which is considering a nuclear newbuildprogram.

https://www.reuters.com/finance/stocks/overview?symbol=EDF.PA


Luminant has Top Performing  Nuclear Plant
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IIoW to Retain Nuclear 
Knowledge

There is a big potential for providing remote 
advice using subject matter experts. As the 
accompanying article points out many 
nuclear experts around the world are retiring 
and it will be a challenge to retain that 
knowledge.  Furthermore most new nuclear 
construction is in countries where there is 
not many decades of nuclear experience.

The nuclear power industry can benefit from 
the Industrial Internet of Wisdom (IIoW) to a 
greater degree than other industries and can 
become an IIoW leader.



IIoW needs to Address and 
Leverage the Sources of

Å Explicit codified knowledge
Å Explicit non-codified 

knowledge
Å Implicit codifiable 

knowledge
Å Tacit non-codifiable 

knowledge

To retain and expand the tacit 
non codifiable knowledge it 
will be necessary to cultivate 
subject matter experts and 
allow them to become subject 
matter ultra experts (SMUEs).



ICERICS provides the Wisdom of the Crowd with 
Organized Subject Matter Expertise

ÅA review mission titled"Independent Engineering Review of I&C Systems"(IERICS) was established 
in 2009 with the aim of conducting peer reviews of I&C design documents, prototype I&C systems, 
and actual systems already deployed in operating NPPs. The IERICS mission is performed by a 
group of invited subject matter experts from various IAEA Member States. The review is based on 
appropriate IAEA documents, such as Safety Guides and Nuclear Energy Series Reports, and its 
findings are summarized in a mission report, including a list of recommendations, suggestions, and 
identified good practices. Organizations in IAEA Member States, such as utilities, regulators, 
technical support organizations, research laboratories and universities can benefit from I&C 
technical reviews through IERICS Missions that provide a detailed technical assessment on I&C 
systems, as well as recommendations for improvement

ÅIn all six IERICS missions, the IAEA review teams confirmed that extensive engineering work of high 
quality had been performed to develop the advanced I&C systems, and in general the reviewed 
areas met the requirements of the relevant sections of theIAEA Safety Guide NS-G-1.3 (for the first 
four missions) and SSG-39 (starting from the fifth mission). Specific issues, identified as areas for 
further improvement, were listed in the issue sheets of the mission reports, as suggestions and 
recommendations. Good practices were also identified, serving as commendable engineering 
examples for other NPP I&C system design projects.

.

https://www.iaea.org/nuclearenergy/nuclearpower/IandC/IERICS/index.html
http://www-pub.iaea.org/books/IAEABooks/6206/Instrumentation-and-Control-Systems-Important-to-Safety-in-Nuclear-Power-Plants-Safety-Guide


The Fifth and Sixth IERICS Missions

Å The fifth IERICS mission was conducted in Beijing, China in April 
2016 at China Techenergy(CTEC). The subject of the review 
ǿŀǎ ǘƘŜƛǊ άFirmSysέ bǳŎƭŜŀǊ {ŀŦŜǘȅ Lϧ/ tƭŀǘŦƻǊƳ ŀƴŘ {ȅǎǘŜƳΦ 
CTEC designed and developed the first version of FirmSysin 
2010 and then improved the design in subsequent versions. 
FirmSysis a general platform for nuclear safety-class digital 
control and protection system applications for nuclear power 
plants. CTEC has implemented it in the modernization and 
upgrading of existing nuclear power plants and in new NPP 
designs. The objective of the mission was to provide CTEC with 
a basis for improving the technical design, safety features and 
reliability of the FirmSyssystem by implementing the 
recommendations and suggestions of the mission.

Å The scope of the review included:

Å FirmSysPlatform V1.1:

Å Main control station;

Å Communication means and networks;

Å Safety control information display;

Å Engineering station;

Å Gateways.

Å Both the hardware and software platforms were evaluated

Å The sixth IERICS mission was performed at China Nuclear Control System 
Engineering Co., Ltd. (CNCS) in Beijing, China in November 2016. CNCS 
specializes in providing end-to-end full life-cycle service for DCS systems 
for nuclear power plants, including product development, engineering 
design, system integration and technical service.

Å Since 2012, CNCS has focused on the nuclear safety class digital control 
and protection system ςNicSys®8000N ςa general system platform for 
control and protection, which will be used as protection systems and 
safety-related control systems in nuclear power plants. The 
NicSys®8000N platform is based on FPGA technology and it consists of 
standardized circuit boards and configuration files for FPGAs, CPLDs and 
CPUs. With multiple functions, such as I/O, logic calculation, diagnosis, 
information display, priority management, etc., the NicSys®8000N 
platform is capable of implementing the typical application functions 
such as reactor trip, engineered safety features control, post-accident 
monitoring and reactor core monitoring.

Å The following subjects were requested by CNCS to be reviewed:

Å The NicSys®8000N FPGA-based controller;

Å Engineering work station;

Å S-VDU device including the HMI interface;

Å Both the hardware and software platforms were evaluated.

Å The conclusions, recommendations, suggestions, comments and good 
practices were presented and agreed upon with the counterparts at the 
end of the missions and were documented in the final mission reports.



ÅExelon Corporation is the largest owner 
and operator of nuclear plants in the 
United States. With 23 reactors at 14 
facilities in Illinois, Maryland, Nebraska, 
New Jersey, New York and Pennsylvania, 
Exelon produces nearly 34,000 megawatts 
and powers millions of homes. Exelon 
believes the safety of the community and 
its workers is its highest priority, and that 
good maintenance ensures safety. 

ÅIndustry standards for good maintenance 
procedures have been based on manual 
data collection and analysis, time-based 
maintenance schedules, and resource-
intensive preventive maintenance. Plant 
engineers physically collect plant data 
from sources all over the plant, including 
areas that might pose a radiation exposure 
risk. Collection is scheduled according to 
worker shifts, perhaps every 12 hours, 
leaving long periods for a fault to develop.

,Exelon has employed h{LǎƻŦǘΩǎPI System for online monitoring to eliminate these problems . Using the PI System, Exelon has optimized the efficiency of itsoperations, 
maintenance, and engineering staff. By automating data collection, plant engineers now focus on analyzing data rather than manually collecting data and risking radiation 
ŜȄǇƻǎǳǊŜΦ ά²ƛǘƘ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅ ȅƻǳ ǳǎŜ ŀ ŎƻƴŘƛǘƛƻƴ-ōŀǎŜŘ ŎȅŎƭŜΣέ ǎŀƛŘ aƻƘŀƳƳŜŘ YousufΣ 9ȄŜƭƻƴ {ŜƴƛƻǊ {ǘŀŦŦ 9ƴƎƛƴŜŜǊΦ ά¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ŀǎǎŜǘ ǳƴǘƛƭ ǘƘŜ ŀǎǎŜǘ 
ǘŜƭƭǎ ȅƻǳ ǎƻƳŜǘƘƛƴƎ ƛǎ ƎƻƛƴƎ ǿǊƻƴƎΦέ ¦ǎƛƴƎ ǘƘŜ tL {ȅǎǘŜƳ ŀƴŘ ŀŘǾŀƴŎŜŘ ǇŀǘǘŜǊƴ ǊŜŎƻƎƴƛǘƛƻƴ ό!twύΣ Ǉƭŀƴǘ ŜƴƎƛƴŜŜǊǎ ŀǘ 9ȄŜƭƻƴ Ŏƻllect plant data, retrieve it for analysis, receive 
alerts for anomalous operating conditions, and correct faults with enough time to prevent system problems that could force the company to derate, shut down a unit, or 
compromise safety

Exelon using OSIsoftPI System



CANBERRAõs data 

management 

applicationsare designed to, not 

only maximize efficiency in the plant, 
but also provide an integrated 
solution for management and 
reporting requirements. In the rapidly 
changing nuclear power industry, 
reducing the time and resources 
dedicated to routine operations is the 
key to success. To meet these 
fundamental needs, CANBERRA 
applications are designed and 
implemented to integrate seamlessly, 
eliminating the need for redundant 
data entry, system administration and 
management. 

/!b.9ww!Ωǎ OpenEMSEffluent Management System provides a solution that integrates with plant 
equipment and offers a user-friendly, automated method for tracking radiological effluents. While there are 
many techniques throughout the world for estimating the impact of radiological effluents, they all require 
extensive calculations and drawing on large amounts of data to produce accurate, reliable results.



Curtiss Wright Plant Performance

ÅCurtiss-Wright is an industry leader in the supply of complete turnkey plantmonitoringand plant 
processing computer systems, having supplied systems and products to all of the nation's nuclear 
utilities and to many non-nuclear power plants. Over the last 20 years, we have delivered more than 35 
plant process and related large computer systems to nuclear utilities throughout the United States and 
300+ thermal performance monitoring systems to nuclear, coal, andgas firedutilities around the world.

ÅFAMOSis an integrated suite of products for monitoring, analyzing, and optimizing plant performance; 
monitoring and detecting problems; and accessing vast plant data anchoring your operation. These 
integrated applications provide an in-depth approach to plant performance and condition monitoring 
and optimization.

ÅStressWaveanalysis technology is a state-of-the-art instrumentation technique for measuring friction, 
shock, and energy shifts in rotating machinery, valves, transformers and a host of other mechanical 
devices.

ÅR*TIMEsoftware is a real-time data acquisition, display, and man-machine interface and control system 
software program. It presentsreal timeinformation in a manner that is meaningful, easily accessible 
and tremendously beneficial. R*TIME provides easy access to menus and displays ofreal timeand 
historical data through defined icon buttons and pull down menus. The system provides the user with 
the ability to construct and use color graphic displays with trends (time, x-y and bar), alarms, logs, 
message files, and many other tools. Data points, displays and trends are fast and simple.



Curtiss Wright EPHQ and EQ Power Suite

CURTISS-²wLDI¢Ω{ 9[9/¢whbL/ t9w{hb![ IL{¢hw¸ 
QUESTIONNAIRE (EPHQ) SOFTWARE SOLUTION

ÅCurtiss-²ǊƛƎƘǘΩǎ ePHQhas been proven to provide substantial 
cost savings by reducing rework associated with illegible, 
incomplete and lost PHQs. ePHQprovides a smart, flexible, 
electronic version of the industry standard PHQs defined by 
NEI 08-06. Built into ePHQare comprehensive data 
validation, date gap validation and scope expansion features. 
These features ensure that the applicant provides a 
complete, quality PHQ the first time without the need for 
time-consuming review and unnecessary interaction with the 
applicant. Furthermore, ePHQseamlessly integrates with 
Curtiss-²ǊƛƎƘǘΩǎ {ŜŎǳǊƛǘȅ {ŎǊŜŜƴƛƴƎ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ǘƻ 
eliminate manual intervention and paper. In addition, ePHQ
reduces turn-around time because the PHQ is completed and 
returned electronically so that the background can be 
completed sooner.

ÅCurtiss-Wright also offers the option of a secure hosting 
service for ePHQ, reducing internal IT costs while enhancing 
security

EQ POWER SUITE

ÅCurtiss-Wright Nuclear is a partner in running a mature, 
effectively functioning EQ Program that remains compliant 
with regulations, standards and regulatory commitments and 
supports the safe, reliable and profitable generation of 
electricity. CW is the on-call, single-point-of-contact resource 
providing the tools needed to run the EQ Program, provide 
access to experts with decades of EQ experience, provide 
advanced EQ training, and continuous access to regulatory 
and industry documents and data to aid in the formation, 
ƻǾŜǊǎƛƎƘǘ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ǇƭŀƴǘΩǎ 9v tǊƻƎǊŀƳΦ

ÅNow Curtiss-Wright Nuclear, introduces a comprehensive 
suite of tools specifically designed to streamline the EQ task, 
saving both time and money for utilities and engineers. 
Through license agreements with EPRI to provide both the 
Equipment Qualification Data Bank (EQDB) and the 
Environmental Qualification Management System (EQMS), 
ŀƴŘ ǘƘŜ ǊŜŎŜƴǘ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ǘƘŜ {ȅǎǘŜƳ млллϰ aŀǘŜǊƛŀƭǎ 
Aging and Radiation Effect Library, Curtiss-Wright is now able 
to offer all three tools in one package - the EQ PowerSuiteϰ 
(EQPS).



Curtiss Wright Condition Monitoring

Å ScientechStressWave{ȅǎǘŜƳǎΩ ƛƴƴƻǾŀǘƛǾŜ {ǘǊŜǎǎ ²ŀǾŜ !ƴŀƭȅǎƛǎ 
ό{²!bϰύ ǘŜŎƘƴƻƭƻƎȅ όŦƻǊƳŜǊƭȅ SWANtech) provides superior 
results over other technologies used in condition monitoring 
applications, such as vibration analysis, oil and lubrication 
analysis, infrared thermography.

Å SWANϰTECHNOLOGY

Å Provides the Earliest Detection of Damage

Å Quantifiable Measurement of Damage and TrendableParameters

Å Pinpoints Source of Damage by Measuring the Frequency of 
Shock and Friction Events that are Indicators of Component 
Damage

Å Eliminates False Alarms

Å Accommodates the Widest Range of Operating Environments 
Including Very Low Speed as Well as High-speed Machinery

Å Generic Configurations for Types of Machines

Å Simple to Learn and Easy to Use Significantly Reducing Operating 
Costs

Å Provides Continuous Online Monitoring

INTELLIGENT CONDITION MONITORING MODULES

Å SWANguardϰ - is the intelligent condition monitoring 
module that is the basis for all measurements and data 
acquisition. The SWANguard+ continuously monitors the 
connected stress wave sensors and calculates the 
corresponding stress wave energy and peak amplitude 
values. Using Scientech'spatented Stress Wave Analysis 
ό{²!bϰύ ǘŜŎƘƴƻƭƻƎȅΣ ǘƘŜ SWANguard+ provides superior 
accuracy in detecting faults, providing a degree of 
resolution into machine dynamics previously 
unattainable using traditional diagnostic methods.
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HollySysNuclear Power Plant Automation 

ÅThe HOLLiAS-N digital instrumentation and control system platform released in 2006 and the 3rd generation nuclear power 
instrumentation and control platform product released by HollySyswere successfully applied to the modification of the 
KIT/KPS system in the DayaBay nuclear power plant. Nuclear power digital instrumentation and control system projects 
where implementation is currently in progress include set 1 to 4 in Hongyanhe, set 1 to 4 in Ningde, set 1 to 4 in Yangjiang, 
and set 1 to 2 in Fangchenggang, and the ShidaowanHTR demonstration plant.

ÅThe HOLLiAS-N digital instrumentation and control system platform is the nuclear power industry version of HOLLiAS, 
HollySysΩ ŜǎǘŀōƭƛǎƘŜŘ 5/{ ǇƭŀǘŦƻǊƳ ŦƻǊ ǘƘŜǊƳŀƭ ǇƻǿŜǊ ǇƭŀƴǘǎΦ Lƴ ǘŜǊƳǎ ƻŦ ƘŀǊŘǿŀǊŜΣ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŎƻƳǇŀǘƛōƛƭƛǘȅ ŀƴŘ 
environmental adaptability are enhanced, and have an earthquake-resistant reinforced structure. In terms of software, 
there are additional functions such as the IEC62241-compliant alert system, safety parameter calculations, power plant 
status judgment and management, equipment status management, online control log, and display of digital procedures.

ÅHOLLiAS-N is a general nuclear power plant DCS platform. It uses application design and engineering application to satisfy 
requirements for digital instrumentation and control systems by different types of reactors such as 2nd-generation 
improved pressurisedwater reactors (PWR), 3rd-generation advanced PWRs, high-temperature gas-cooled reactors (HTR), 
and fast neutron reactors. It can satisfy functions such as nuclear islands, conventional islands, BOP system control, and 
advanced main control room monitoring operations.

ÅFounded in 1993, HollySysis a leading automation and IT solutions provider in the region of China and Southeast Asia, 
focusing on the areas of process automation, factory automation, railway transport automation and mechanical & 
engineering (M&E). In 2008, HollySyswas listed on NASDAQ under the stock quote HOLI. After more than 20 years of 
stable growth, HollySyshas established more than 60 representative offices in China, Southeast Asia, India, Middle East 
and Europe.



After Fukishimathere has been Big Investment in Robotic 
Recovery Vehicle R&D



Exelon Asset Management Strategy



This Exelon presentation at the 
2017 ScientechUser Group 
meeting provides insights in the  
automation of combust, flow 
and treat functional changes 
which become economic when 
the remaining life of a nuclear 
plant is limited



Platform Virtualization Is a Lower Cost Alternative 
For Aging Plant



Implementation of Virtualization and Oyster Creek



Software on Each Server



Success with Virtualization since October 2016



Expanding the use of Virtualization



Financial Benefits of Virtualization were Proven



Cloud Computing 







Many Suppliers of Cloud Services



Private Cloud  Advantages and Disadvantages


