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GLOBAL AFTERMARKET SOLUTIONS.
TRUSTED FOR OVER 150 YEARS.
SERVICE PLANNING. RAPID RESPONSE. PLANNED OUTAGE

> woobwARD




Woodward updates on
Shipment/Delivery



Woodward Shipment/Delivery Updates

W
WOOd Wa rd is co m m ittEd to kee p i ng yo u a n d yo u r SO u rCi ng tea m s Update on Woodward Industrial Turbine Systems Actions / Status on Supply Chain and Production Delays

informed of our current situation, any change to your shipment
schedules and any improvements or delays related to our listed

- - Earlier this year Woodward Industrial provided an update on the lingering issues around production capacity and
p ro d u ct I o n I ea d tl m es supply chain impacts on our delivery performance. 4s an update and desire to be fully transparent, we want to share
° status and actions being taken. Woodward has made progress in our efforts to redeploy resources to support critical
supply chain constraints and operational capacity. Despite this progress in adding these operational support
resources, we are not fully recovered in terms of production capacity needed to support new production and product
repair acress Woodward mechanical product lines. For our electronics products, we continue to see chip/compaonent
shortages arise and in many cases are still on allecation from our suppliers that is also materially impacting ability to
reduce backlog and meet customer demand.

Woodward has significantly escalated our investment in time, energy and company resources 1o accelerate recovery
as guickly as possible but also resclve system issues internally and in our supply, base contributing to the current
situation. In the past menth, Woodward Industrial has re-zllocated approximately 20 additional members to support

Wood wa rd a p p reciates yo u r patie n ce a n d u n d e rsta n d i ng d u ri ng th ese various activities related to working through the operational and supply chain constraints and plans ta re-deploy an

additional 25-30 members in the coming weeks.

challenging times. If you have any questions, please feel free to On-ing ecoer ons

Staffing levels have now allowed us to establish a more consistent 27 shift, and in some production lines a
. 3 shift, to increase production capacity te create potential to accelerate past due burndown.
co nta ct you r Woodwa rd sales accou nt manager at any tlme- We have s  Daily management review meetings to address short- and long-term production, supply chain and
operational sUppart constraints.
. th +  On-going redeployment of Woodward members into critical areas of production, supply chain and product
relea sed Woodwa rd Shlpment Statement on Dec 15 » 2022. engineering continue to accelerate our recovery, even if not readily visible to our customers today.
*  Shutting down our eCommerce & eBusiness aute-scheduled orders to ensure custamer orders placed at
sufficient lead times are not impacted by drop in orders.
+  Day to day engagement from Woodward senior management in tracking and supporting escalation and
prioritization of resources to meet customer demand

Another area that Woodward Industrial has failed to deliver is on the expectations & communication around product
lead times. There were short term lead time quoting guidelines that were put in place in late 2021 and extended
during 2022 but this were not done or communicated in a way that provided true visibility on ability to deliver. In the
coming weeks Woodward will publish our revised current product lead times for all core product lines to provide our
customers better visibility and planning guidance. We will continue to strive to pull in delivery dates to align to
customer need dates and 1o reduce our lead-times as we work process improvement initiatives. However, until we
can restore consistent production flow and resolve our backlog, we are doing a disservice to our customers by not
providing this critical information.

Best Regards

Mk Moot

Mike Moore

VP Sales, Marketing & Services

‘Woodward Industrial Turbomachinery Systems
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New 4G based Remote Access
Kit (Secomea)



Remote Access Kit: New Secomea 4G Mobile network based

Globally several countries have phased out 3G
mobile communication technology by 4G
mobile network.

We have listed 4G mobile network capable
Remote Access Program (RAP) PN 1711-1418.
Note that if you are using LAN network then
both 3G and 4G will work same and 3G based
Secomea router still can be used through LAN
network.

Program home page for accessing install base,
ordering process:

http://inside/private/its/gts/rap/SitePages/
Home.aspx

Sample 4G based Remote Access Program first year ordering

Part Number Description Quantity
REMOTE ACCESS UNIT - SECOMEA SITEMANAGER
1711-1418 | MODEL 1539/4G - GLOBAL GATEWAY DEVICE 1
0928-5347 | LinkManager License 1
06920-3389 | First Year GateManager Setup Fee (1-5 LinkMgr Licenses) 1
Yearly RAP support Fee
Yearly GateManager Support Fee (based on # of LinkMgr
6928-5348 Licenses) 1
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Remote Access Kit: New Secomea 4G Mobile network based

Site Manager is a security certified lloT Edge Gateway in
the Secomea Industrial Communication solution
programmer that ensures unified , uninterrupted and
secure access to remote industries equipment.

Easy to Set Up-Intuitive to Use

= Built-in setup assistant.

= Single click configuration.

= DHCP-enabled.

= Alert capabilities between devices and
servers.

= Security certified and built-in firewall.

Sanien Exgon

Secure Remote Access and Data Collection in One Device

isa HloT Edg yin the Secomea Industrial
< i lution prog ensures unified, and
secure access to remote industrial equipment.

The SiteManager 150 35:0x series is a robust, DIN mountable industrial
gateway that youinstall in machine control panels to provide remote access
for on-demand, real-time servicing of industrial equipment.

Asan additional feature, the SiteManager is capable of data collection, which
allows service engineers ta perform detailed cloud analysis for predictive and
preventive maintenance of connected equipmant.

Easy to Set Up - Intuitive to Use

up assistant
configuration

firewall
Unique built-in trouble:

Architecture & Key Features

Connect multiple lloT devices simultaneously
Connectup to 100 devices of all types of

industrial equipment via Ethernet, Serial,
‘or USB ports, using the equipment’s native
protocols (e.g. Modbus, PROFINET, EtherCAT;
EtherNet/P ete).

Collect data from industrial equipment
‘Collects data from industrial devices via eg.,
Madbus, OPC UA, CIP, or 57, and send the raw
data for further data analysis and processing to
your chosen cloud solution such as Secomea
Data Collection Cloud (DCC), Azure, AWS,
EcoStruxure Machine Advisor, etc.

Easy & firewall friendly Internet access
Enable secure connectivity to the Intemnet
through the firewall of the existing wired
network infrastructure and wirelessly by 4G/
LTE Global moderm or via Wi
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Persistent st
/integrated Flash memory extends the RAM
/ based store-and-forward database to ensure
dataintegrity for not only loss of Internet

access, butalso power-loss. The offline
period can be further extended by inserting a
SD-Flash card.

Drag & drop SCADA tunnel
LogTunnel provides secure st
connections and seamless integration to a
central SCADA system which operates concur-

rently with other services, such as on-demand
access control and data collection.

Safety compliance via digital ports
Digital input allowing operator control of
remote access, e.g. via a physical switch,
and digital output for signaling active
access sessions, e.g. via a light-tower,

sechbmea




New Pricebook Release
Announcement



Updated Pricebook Announcement-Internal Woodward

ITS SCS PRICEBOOK 2023_01_05.xIsm

& e

& B B [z} E F [} H 1

= Updated new CAT44 Price as on Oct 315t,2022.

= Updated new cost JCPAR as on Nov 2" ,2022.
= Added revised Engineering services rates. ey i

dward Quotation #:
|

Labor Rate]

t for quote contact: Weoodward ITS X

= Added revised Engineering services cost. ars aote contect

Quotation Type:

= Reported bugs fixed M woobwaRD
p gS IXe . Site/UnitiEngine: 4

Latest Released 2023.01.05

Request Ship Date:

P Ship Date:
fomes 2P e Woodward ITS
Lead Time ARO:
Proprietary and Confidential Information

F uture ACtiO ns: Scope of Work: **FQR INTERNAL USE ONLY*™

(Changing the Quoting Plant vill also change the Labor & Exchange Rates)

= Use of SQL query based automatic routines. PR vt e+ L O e s -7 SRR :
WW D _I n d i a i S I ea d i n g t h is effo rt . % R;d;:g‘;;s_wglirﬁz;f:g; .
= Better user interface on each pages. s v . o OEPR 0 et

= Update Field Engineering and training quotation s | e |
ook

Hardware &
figurable Controls [ Unlock/Lock

S h eetS . ;ngrgparty HW1 | Cabinet 0

[t & 3rd Party HW 2
ket & 3rd Party HW 3
Et & 3rd Party HW 4
et & 3rd Party HW 5

File location Internal Woodward : pecray e | __ -

[F]

\\servf10\sharedir\SALESKIT\2 Industrial Turbine e

HNIS

Systems\Proposals\SCS Pricebook T —

For feedbacks and comments , Please s

reach out to: =
Vinai.Misra@Woodward.com

s
5
$
s
s
s
5
Earnings Compao
s
5
]
s
s
S
5

NOTE: Minimum

Exit
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New Product Catalog update
25180 rev AD



Product Catalog update 25180 Rev AD

Re!ease of ne\.N Product Catalog is underway. MZ WOODWARD
This new version have several improvements
from previous revisions.

Some key updates from previous versions

= Addition of List prices for items.

= Removal of Electric Governors section including ProAct ISC, Flo-Tech Speed
Controls, EPG.

= Addition of new PN of Network switches , Cables.

= Revised Electronic Controls section including removal of 2301A,
2301D,723Controls,828 control.

= Revised MicroNet System Modules, Cables and Accessories. :

= Revised Turbine Controls and Associated devices. Publication 25180 Rev. AD

= Revised Power Management Devices section. TR B

= Revised Electro-Hydraulic Controls and Actuators section. Industrial Controls Standard Products

= Removed Ignition Products section, including coils and harnesses. 2023 Price Schedule \
= Revised Gas Turbine valves section.

= Addition of VariStroke Actuators, including active VS-I, VS-1l & Gl models, ; . ‘

Servos, Spare parts.
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Aftermarket Service Packages



Updated Services brochure-aftermarket

Updated services brochure with the latest details of Gold and Silver services to align with
all our other efforts. The brochure is intended for the sales team and partners to start

conversations with potential customers .

Service Planning

Plan for Services in advance of
your next outage or new
installation.

Planned Outage

Prepare your equipment for
the next operational cycle
with factory overhaul
services.
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Rapid Response

Get your operations back
ONLINE with our global
experts and services.

RAPID RESPONSE

GET YOUR OPERATIONS BACK
ONLINE WITH OUR GLOBAL
EXPERTS AND SERVICES

GLOBAL AFTERMARKET SOLUTIONS.
TRUSTED FOR OVER 150 YEARS.

SERVICE PLANNING. RAPID RESPONSE. PLANNED OUTAGE.

PLANNED OUTAGE

PREPARE YOUR EQUIPMENT FOR
THE NEXT OPERATIONAL CYCLE
WITH FACTORY OVERHAUL SERVICES|
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Support Center Services for the Global Aftermarket

SUPPORT CENTER SERVICES FOR
Key Points o THE GLOBAL AFTERMARKET.

SERVICES BY FACILITY GOLD SILVER

=  Gold Level includes wear and non-wear component replacement within Spere Ui P (ew o Gt U : :
P P e | | . ]

the flat rate. T
: o e ——
= Silver level service includes only wear related components and does not Vet ek . :

. . . . _Rmt Cause Corrective Action "RCA” (Quoted)

include missing or damaged items. T ——— i —

Spedial Product Testing (Quoted)

Gokd Level Service INCUGES wear and non-wear companent replacement within the flat rate.
S Level Service includes onty wear related companents and does not indlude missing or damaged itess. Sex Definitions.
Gold = Facttry bested as new products induding flov testing.

Siver = Functional bench test aniy, no fow besting completed.

B

= Gold = Factory tested as new products including flow testing.

PRODUCTS BY FACILITY GOLD SILVER

Hydraulic Gas Fuel Control, Stop Ratio & Globe Valve Families

= Silver = Functional bench test only, no flow testing completed. e o ot Cotl, s o & G v ramies. | e

Hydraulic Inlet Guide Vane and Stator Vane Actuators

Electric Inlet Guide Vane and Stater Vane Actuators _—
Electric Gas Purge Valve Family (RVP-200)

= Original factory quality parts, services, and test that reset the clock to — ——

“new” on your equipment. Y — .

CPC-II, QuickTrip, VS-T & VS-IT Products

All Other Products

L Woodward has 2 lang raition of providing SUPPOHE for our roducts for extended periods of tme and tis practice will continus when possible. Check a Woodward
authorized service center Lo find the categary level (1, IL or III) for your product for serviceability versus upgrade/replacement.

FIND A SERVICE CENTER NEAR YOU
https: //www.woodward.com/en/support/industrial
E3CE
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Woodward Services

Our aftermarket support is tailored specifically to the service
requirements of our customers. Our goal is always to provide
ongoing, comprehensive support that maximizes the

operational life of our products and minimizes risk, downtime,

and outlay for our customers.

System Support Solutions for...

(&) @ &

STEAM GAS HYDRO COMPRESSORS
TURBINE TURBINE

16 |
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General Offerings

. ]
Premium and Remote b Process
o
i

Access Services Improvements

Keep your operation online with Improve the efficiency of your
ac;ess to Wooj\':vhard service experts plant and staff with dedicated
when you need them. project managers.

o _ Preventative
Training Services Maintenance
Whether onsite or simulated Protect your equipment and
Woodward offers training for all stay on top of critical product
levels of plant facility staff. and software upgrades and

maintenance.
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AISF/ASI Agreement
Information



AISF/ASI Agreement Information

We have develped a new template related to channel partner agreement . Woodward is now
using this template to reassign our key Channel partners gloablly.

Contact Rik Bergman / Rich Kamphaus for related questions.
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Recent success stories



Customer chooses MicroNet+ to replace CCC'’s Series 4+

UAE based largest Gas processing company was looking forward to a fault tolerant
Compressor Control system with higher availability, improvement in efficiency and ease of
operation. Also, the plant was looking for a partner willing to provide a long-term product &
services support plan to ensure the new system remains online and functioning.

The Woodward solution was to replace 04 Nos. of existing CCC Series-4 controllers with
MicroNet Plus based Control System. The systems were in 2 control cabinets. Each cabinet
had 2 CCC Series 4 controllers, controlling the single stage Propane and Butane compressors
driven by Variable speed Motors. 4 Sets of redundant MicroNet Plus controllers were
installed in the existing cabinets and interfaced with plant DCS, ESD and other auxiliary
systems.

Woodward had pre-assembled the Hardware-insert plates to reduce the installation time. In
addition to the platform upgrade, Woodward provided a 15-year service support plan for
the installed system

The result of the new system was leap forward in control technology. The MicroNet Plus
provided a robust, fully reliable and redundant platform. Woodward’s patented ASC
algorithm was configured as per process requirements to derive an enhanced AS
functionality thus achieving smoother operation of the process.
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Retrofit of Siemens Compressors by MCO’s — Fort Dodge
Ammonia Capacity increase Project

This USA based plant upgrade was implemented to replace one Syn Gas
compressor train and Air compressor train from existing SIEMENS packages to
increases ammonia production capacity by 85,000 tone per year at its Fort
Dodge plant at Fort Dodge, IOWA.

This turbine and compressor upgrade consisted of implementing the MicroNet
Plus platform and installation of toolkit software, along with a complete HMI
package. Included within this upgrade was the upgrade of the unit’s anti surge
and performance load sharing control algorithms (ITCC).

Customer achieved automatic extraction control with visibility in steam map. An
accurate speed control helped to achieve better process control and stability in
operation.
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GS40: Woodward’s First Hydrogen Fuel Valve

Woodward demonstrated Hydrogen fuel metering capabilities for GE Turbine (LM6000
PC) at New York and UN climate summit , Shams , Egypt.

Key Updates:

GS40 with newest on-board driver with web-based service tool.

Higher torque brushless motor.

= Fast pressure transduces for dP Flow Control.

Resistant materials for Hydrogen.

Project Summary

Testing completed with runs from mid to max power.

= H2 concentration from 5% to 40% by volume.

= Control algorithms verified.

= Good CO reduction with moderate NOx increase, water injection helped reducing the
NOXx.
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Woodward Predicative analytics and Machine learning project

The Woodward installation base at Indian Oil Corp. Ltd. (IOCL)
includes 70 controls distributed across 9 refineries at India.
Woodward will be providing remote access to each refinery through
an appropriate Open Platform Communication (OPC) protocol.
Refinery data required for predictive analytics will be stored on a
Woodward server located onsite at IOCL and accessed by Woodward
periodically during on-site visits.

The system analytics will be displayed according to principals of
visual management on dashboards accessible to IOCL at IOCL HQ.
Other outputs including alarms, prescriptive activities, and scheduled
reports will be communicated by e-mail or other digital
communication processes. This is first of its kind RMS offered by
Woodard.

Woodward will also develop an appropriate machine learning
application for IOCL refinery predictive analytics. This includes
designing, building and validating health monitoring and predictive
reliability models in collaboration with IOCL engineering

24 |
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New Improved ITCC Software
Cores



Improved Integrated Turbine and Compressor Software Cores

Woodward’s GAP software core modules related to Steam turbine
(STC), Anti-Surge control(ASC), Load sharing(LSC) , Performance
controller(PFC), and Toolkit have been updated for the recent Phase-1
release.

Recent customer FAT based upon new cores was successfully
completed. This testing validated following algorithms: steam turbine
speed control, compressor suction pressure control, anti-surge control
(ASC1-3), and quench control.

Planned for Phase-2 release: Pricing details for individual Cores, add
further field requirements, prepare training and application
documents, updating STCXT core, HMI standardization .

For more details , contact:

Vinai.Misra@woodward.com

Rafal.Gutkowski@woodward.com
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CORE

ASC

sTC

PFC

LsC

HW

*HydroTurb

Integration

ToolKit/HMI

DESCRIPTION

ASC Core software bug fix, req.
qQathering, improvement, test
procedure, documentation

STCXT Core Software bug fix, req.
gathering, improvement, test
procedure, documentation

PFC Core Software, bug fix, req.
gathering, improvement, fest
procedure, documentation

LSC Core Software,bug fix, req.
gathering, improvement, test
procedure, documentation

HW Core Software.bug fix, req.
gathering, improvement, test
procedure, documentation

HT Core Software, bug fix, req.
qQathering, improvement, test
procedure, documentation

Integratfion Software: Integration of
COREs, WISE release, bug management
in Team forge, latest GAP/Coder
updates, PN maonagement, Team forge
management

TK and ifix .bug fix, req. gathering,
improvement, test procedure,
documentation

P/N

5418-3675, 74, -
77.-78

10-027-206

10-028-721

10-024-831

10-027-206

10-026-484
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Basic Compressor control Sales Demo Tool

This tool uses Matlab based Simulink model to demonstrate our key
capabilities such as anti-surge control, performance control, load sharing, fall-
back strategies and many more features.

We can use this tool on laptop for any seminars, sales or technical
presentations. It is based upon two compressor trains, driven by Motor and
controlled from Vertex.

Sales Demo for Compressor Control (Vertex based Simulink model)

Related Woodward software are RemoteView HMI, Toolkit, nVe simulation.

Suitable for following purposes:

= Demonstration of Woodward’s Compressor control features such as Load
sharing, Anti Surge control, performance control, decoupling etc. to the
customers.

= Hands on training for Compressor configuration, tuning.

= Display of plant disturbances and impact on Woodward’s compressor

controls such as Transmitter failures, load / unload etc. ol=P P
g @&l ™8
E .
For more details, contact : " =P—P
Vinai.Misra@woodward.com :: L3 I
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GS40, GS50 Valves



Finding sales info: GS40 and GS50 valves

With a design based on decades of Woodward experience, the GS40-50 valve
family will contribute to the robustness of any gas fuel metering application. These
valves can replace existing valves, with the added value of enhanced function,
robustness, and features.

Some GS40/50 Product Features:

= Direct Drive — Torque margin is greatly increased

= Return Spring — Valve failsafe return to closed position

= On Board Driver — DVP-Valve cabling eliminated; Driver incorporates SIL trip
functionality

= Turndown Capability Improvements (reduced backlash) — Eliminates the need
for 3103 & 3171 valves

=" Products can now be used to full CL600 flange rating

= MTBO increase to 64000 hours

i W, woobwARD

GS Series (GS40/50 ) Valve upgrade Brochure and sales presentation are located at:

http://inside/private/gsm/ics sales playbook/Shared%20Documents/Forms/Alllt
ems.aspx

GSISERIES
VALVE UPGRADE
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http://inside/private/gsm/ics_sales_playbook/Shared%20Documents/Forms/AllItems.aspx

More Sales Information : GS40 and GS50 valves

Application:

The Woodward GS-Series gas fuel metering valve family is the latest version of rotary control
valves utilizing an integrated actuator and on-board driver built on decades of application
experience in the gas turbine market. The self-cleaning valve design is ideal for applications
ranging from clean pipeline gas to wellhead gas. The valve features an on-board electric
actuator driver for ease of packaging and installation.

Functions performed by On-Board driver:

The on-board driver eliminates the need for costly climate-controlled terminal boxes and
associated cabling. Each valve includes redundant position feedback resolvers and an integral
failsafe spring to maximize reliability and safety. The integrated driver incorporates redundant
signal conditioning, fault detection, and selectable failure management options. The multiple
valve sizes and trims can be configured in single or multi-path systems to enable a wide range
of applications.

Port Sizes: GS40: 0.30 in*2, 0.75 in2
GS50: 1.0 in2, 1.5 in2, 2.0 in2

For more details reach out to: Wade.Burdick@woodward.com
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GS40 Gas Fuel Valve Actuator with On-board
Driver Part Number

G540, 0.75" Port Size, 600# RF Flange, 125 VDC, Conduit Connections 9908-1609

G540, 0.30" Port Size, 800# RF Flange, 125 VDC, Conduit Connections 9908-1608

Doct Product Spec: 03456, Manual. 35136

G850 Gas Fuel Valve Actuator with On-board
Driver Part Number

_GS50, 1.0° Por Size, 600# |
GS50. 1.5 Port Size, 600% ;%_WO ODWARD

GS50, 2.0° Forl Size, 600F
D C

Reioased

Product Specification 03456

(Revision B, 5/2022)

Erodug GS-Series (GS40/50)

Fuel Metering Valves

Applications

\abie & wide range

Description

S|
RF flange options

* 24VDCor 125

VDC input voltage
options

o lioT ready
+ Analog and digital
uo

«  Models available

with CE Marking
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Ordering process and sales
support for Governor valves



Quote and SAE procedure

CSR submits questions or quote requests to Governor Support Engineers ( refer
next slide)

Support Engineer and Engineering team use tools ( supply chain’s confirmation to
get required parts) to construct a new BOM and send to Pricing team .

Pricing team submits a quote to the CSR, including the additional NRE fee.
CSR submits the quote to the customer.

On receipt of the PO, the CSR will submit another CR for an SAE into Windchill with
all pertinent information.

Engineer will propagate a CN ( change notice from the CR) and create a new part
designation, BOM structure , spec sheet and other required documentations.

After final signature, the CN is released, and Engineer sends out a confirmation
email stating the new part designation has been released to the CSR, Planner and
Process engineer. Planner submit the order and drives the demand.

The process engineer sets up the routing and PPAP documentation in the system.

For any related query, reach out to your sales representative .

32 |
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Support Structure

= For Sales supports related to PGPL governors, reach out to :

Kumar M. : Kumar.M@woodward.com

= For support related TG actuators, reach out to :

Bright Yu : Bright.Yu@woodward.com

= For support related UG actuators , reach out to :

Rick Geng : Rick.Geng@woodward.com

For other Mechanical , Electronics products support refer to latest Product Engineering
Support document located at :

\\Servf10\sharedir\PRODUCT ENGINEERING\Responsibilities Archive
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COLUMN AND
M) COVER ASSEMBLY

DIP STICK

INDICATOR SCALE
(EITHER SIDE)

MOUNTING BASE (BOTH SIDES)
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VariStroke Robustness updates



The new high-temperature sensor :

New conformal coating for electronic boards are in progress:

Planned features for VariStroke Robustness

Same existing external dimensions of MLDT.
Enhanced capabilities to work in higher temperature (~105 deg C)
Improved sensor failure rate.

Improvement in reliability.

Electronics boards are being updated to use silicone coating.
Enhanced protection against moisture , rust.

Improved reliability and availability of the unit.
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VariStroke-Gl release overview

® As a product family, users can customize their order to ensure their ordered actuator has the correct
bore, length, configuration, shaft threads, and return spring force to meet their specific application.

® Single-acting actuators utilize an internal or external return spring to force the output shaft and
connected valve to a safe closed position upon a shutdown event and have several advantages over
double-acting actuators including fail-safe action as well as not requiring the use of expensive
accumulators.

® Optionally users can order VariStroke-Gl actuators with or without an integrated fast-acting dump
valve. This dump valve is designed to quickly dump oil from one side of the piston to the other side.
Depending on the application these dump valves can be driven directly from the VariStroke-Gl servo
or from the turbine shutdown system.
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VariStroke-Gl Service Tool

= » 1 & © Config/Calibrate - Connect 3 Disconnect

.%‘WOODWARD ‘ MECHANICAL LIMITS L CO n fi g u re

Mechanical Maximum Stroke Lenath

CONFIG/CALIBRATE ‘ Actuator Shutdown Direction 203.20 -
() Fail Retracted = ® I b t
: Calibrate
Status Overview
Shutao ) Alarm
i o MIN

Operating
Mode NFIGURATION

"
System Initialization Calibrated Limits . Ve r I f ReS O n S e
Spring Check Na 100% Demand 103.20 mm

0% Demand 0.00 mm

Demand 000 %

Feedback 0.00 %

Action Buttons

. VS_I Customer.wiool - Woodward TealKit T— E‘@

File View Device Settings Tools Help

DA &R & © System Information - Connect & Disconnect
STEP 1: CYLINDER CONFIGURATION W . woobwarb | Senve
- M5 } ‘
. M5.WOODWARD o
SYSTEM INFORMATION s 0 S.SM 0
Navigation Buttons Revisian 0 VS I S REV o
Stabilitv Settinas Slew Rates Soft Seatina Status Overview
System Information Supply Pressure 7.00 bar Manual Slew Rate 700 %ls Slow Zone Edge () Shutdown O Alarm Bz Varistroke [ Actuator Firmware
B_PIN 0 ) ) ) Revision V1 54186496NEW
Config/Calib Operational Slew Limit 700.00 %/s Slow Zone Velocity PC Service and Diagnostic Tool
onfig/Calibrate Operating bode ANALOG_DMD BT v
g = c o
Manual Operation Slew rate limits 1..500 %/s A BEE FR I 25 Demand 7526 % BREY 0 () Shutdawn () Mlarm
Feedback 7526 % Stop [l Freeze View | # ZoomIn =, Zoom Out [ Zoom Full [ Properties... 8 Export...
Demand Feedback

Input Config

Above values need to be applied before they take effect. =

STEP 2: After configuration is setup, you should calibrate the system. C':

Action Buttons

Output Config

Alarms/Shutdowns

5
Copyright ® 2013 - Woodward, Inc. All rights reserved. 3:54:10 PM 30 seconds 3:54:40 PM
< U >
Connected on COM2 3/ Details... Navigation Buttons 35438 PM
System Information Name  Value Units  Minimum  Maximum
Demand 752685547 % 5 105
Config/Calibrate
[ Feedback 7526747 % 5 105

Manual Operation

Woodward, Inc. Fluid Systems & Controls
Input Config

This tool is for use with Woodward Varistroke | only

= = - Please notify Woodward Govemor Company of any issues related to its useability or function
SrpriCaniy Contact Woodward Support at
Brazil 81432132191

il

Alarms/Shutdowns +82 (51) 636-7080
— 91 4097100 The Netherlands - +31(23) 5661111
43 (12) 6189200 United States——— +1 (370) 482-5811

Gopyright €:2013- We
Al ights reser

Connected on COM2 4./ Details...
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VariStroke-Gl Documentation

Product Specification 03464

M5 . WOODWARD (heision-,3/2019)
VariStroke-Gl

Product Documentation i ———— T

ieati Control Valves
Applications © Steam Turbine
N . Trip & Throttie

The VariStroke-G1 s a family of inear electro- Valves

hydraulic actuators that are designed to provide the

inear actuation force to operate steam turbine control Available with and

without dump

valves, valve racks, and Trip & Throtle Valves |
[ ] P o (T&TV). This single-acting actuator family is intended valves
roauc ec L, e e e
° turbines, and uses a low-pressure hydraulic oil source « Fastslew
rates/times

(typically turbine lube oil) 1o provide s output shaft
force.

« Dirt-tolerant

As a product family, users can customize their order
design

to ensure their ordered actuator has the comect bore,
length, configuration, shaft threads, and retum spring Variabier
ariablel

fores to meet their specific application.
L]
° rodu ct anua Singe-uing actotrsuize o el a et et spng o e th ot | Somgirable shaf
L] shaft and connected valve to a safe closed position upon a shutdown event and
have several advantages over deuble-acting actuators including fail-safe action as N .
well as not requiring the Us of expensive AcCumUiators. Precise position

control
Optionally users can order VanStroke-Gl CHIAOrS With or Without an integrated fast-
acting dump valve. This ump vaive o quickly rain ol D . si
ool p valves can y from the VaniStroke-GI Side-load tolerant
° servo or from the turbine shutdown system. -
> « Integrated driver
« Service Tool Manual: 35148 e
° . demand inputs
cyfinder - Steam Turbine Control Valves o Included vaive flow
+  Singie acting remote power inearization table
cyinder
% WOODWARD © Singee acling integrated power  +  Steam Turbine Control Valves requiing |« Redundant MLDT
< - eyfinder with simplex dump valve fast slew rates position sensors
+ Single acting remote power + Steam Turbine Trip & Throttle Valves:
P"’("‘R““'f_“’.'a"“a;l:;%“&*; cyfinder with simplex dump valve requiring fast slew rates « Hydraulic
evision -, «  Steam Turbine Confrol Valves requiring cushions included
Original Instructions *  Single acting integrated powe: fast slew rates in power cylinder

cyfinder with dump valve ports - g T e Trip 8 Throttle Valves

s Single acting remote power o
Gylindier with dump vve ports requng dual orrple redundant dump | Configurable/
o Jalves . electric valve rack
The VariStroke-GI actuator's robust design (comosion resistant materials, single St cushion
maoving rotary valve, 50 Ibs. ehip shear force, and seff.cleaning port design) make it
== . ideal for where dirty or inated il may be prasent.
MW, wooDwARD - N g « Includes partial
VS The VariStroke-Gl also has redundant features which make it ideal for critical steam stroke test
turbine applications where turbine up-ime and availability are essential. This linear function (when
actuator can be configured to accept simplex or dual-redundant position demand used on TTVs)

inputs, and then select the comect input to follow. This linear actuator’s dual-
redundant 4-20 mA demand inputs and dual-redundant MLDT (magnetostrictive _
finear di transducer) shaft 1sors allow it to continue to operate Models available
even with demand input or feedback sensor failures, ensuring extend run-times for Hazardous
between forced outages. Locations

Service Tool for VariStroke-I
(VS-l, V8-GlI, and VS-DX)
Electro-hydraulic Actuator and Servo

User Manual
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Woodward’s Hydro updates



Updates from Hydro Turbine control

Woodward is currently retrofitting several hydro turbines in Asia and Brazil, we
are looking for a site which is interested in letting us test our patented ITB
technology (digital electronic 3-D cam for Kaplan turbine runner blades), and
benefit from higher turbine efficiency and lower fish kill.

In addition, please share the possibilities of finding Kaplan turbine-based Hydro
project to test Index Test Box technology.

The 505-HT for Pelton Turbines is a standard off the-shelf control system
designed to control Pelton turbines up to 6 nozzles, and digital deflector of all
sizes. This hydro turbine controller includes specifically designed algorithms and
logic to start, stop, control, and protect hydro turbines.

More info on 505HT:

https://www.woodward.com/en/shop/woodward44-industrial-turbines/8200-
1400

More info on 2301E-HT: digital turbine speed and load control:

https://www.woodward.com/en/shop/woodward44-industrial-turbines/8273-
2046
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United States Patent 9
Albright et al.

[11] Patent Number:
(+s1 Date of Patent:

4,794,544
Dec. 27, 1988

{34] METHOD AND APPARATUS FOR
AUTOMATICALLY INDEX TESTING A
KAP) INE

[75] Invemiors: Douglas J. Albright, Byron, Ill;
H. Mitteadorf, Jr.. Famham

Common, England Tnre v d Bo 120 USPQ 19
[73] Assignee: Woodward Gevernor Company, Toss, | ooer s Bower ( SeQ . cem
Roeckford, IlI. .

Engi-

1] Appl No.: 3L110
[22] Filed: Mar. 26, 1987

(51] Int CL* ..
[52] US.ClL..

OTHER PUBLICATIONS
L. H. Sheldon, “Fieid Testing and Optimising Eff-
elency of Hydro Turbines”, Water Power & Dam Con-
struction. Jan. 1982, pp. 22-28.

G, P. Enickson and 1. C. Graber, “Measurment of Real
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https://www.woodward.com/en/shop/woodward44-industrial-turbines/8273-2046

Global Install-Base reference
location



Global Install base reference for Steam and Compressor

We have created a SharePoint page on Woodward Intranet
and uploaded the existing Master install file. Many times, it
was noticed that we have been asked from the customers for
example project which Woodward has done such as any
Propane compressor , or any 5 stages Acid gas compressor
reference etc.. This install base file can be accessed and can be
updated for global usages .

Internal Woodward link :
http://inside/private/ICS/steam compressor refs/SitePages/Home.aspx

The Master WWD experience list has additional info such as
Application details, Turbine / Compressor details, upper-level
part number. Regular update to the list is critical for shared
benefit.
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Inside tesm and Compressor Instatation Refesences ’
WOODWARD Steam and Compressor Installation References

This page is specifc to the Woodward's steam Any stakholder of global (Enginoaring team, sales team) update their projects on this spreadshest

For amy queries, reach out o : Vinal Misra ( Vinal Misra@woodward.com)

5D Wi i 2 FOR THE
Ei——; o WORLD'S BEST COMPRESSORS

b
s

/ Eit ko~

Al Al Al , Y o
T WL i POEMOVER PRMEMER ewor | W B
CUSTOMER CONTROL ﬂ mzl APPLICATION ] Key ContolFegtues - CONPRESSOR OEN ] Mﬁ' mﬂ T El M\)ﬂ mmzl SYS NO_ELEC
I3 TR TR (MY i CHERAR A i H A
B RGO INT3 ® SRERIR AISOWES | mas |
E HPOGD G CHED INTH £l BER e
B R0 T INTS ® SRERIR AISOWES | mas |
1= RO S PPELIE CFER 0 4557 15 El e s/ RFLIE A | s | o R et
5 . ' DE
o | DRONGSPREIEOPER 00 FOER 5. ; } . ; gt | @ ) T
" e a w TR [ T - R e e
s 15 BRONGS PRLIE OER 00 KALVESTA G El w TLCIRRLIE wEH | s |6 % et it
: i A e
s N J— ; . . MBS | oo | o ) T
s " BRONGSPPEIIEAEERT 5 a w TR UOSS | s | @ R e e
s 15 BRON GSPRELNE FOMLER IS AT 132 El w TLCIRRLIE S s | @ % e
N R ; ; . MBS | oo | o ) T
" BROHGISPFRLIEKEST. 15 a w TR UOSS | s | @ R e e
. CHICH ECTC SN LG & | omummem . ; ) ;
" Friserel ] G | CEDNCNMEDIE BOWENE | WERH | o R mm
A B WOCELARLCAUSARDP AT TR 3 ® FRERIR AL i 0 R
UEL | TS UGN ] £l BER E | 0
T STEAORT3 SEEE0IPIEL ] ® SRERIR & | 0
I PRNGSPRIEPROBMSLEY W w cRREE & LT R e
- N ; . . P | ) N
s " a w TR & LT R e
N ’ . . P | ) N
" a w TR & LT R e
A B ] ® FRERIR ¥ E] i 0 mn
A E ] £l BER H RES | § R E
A B ] ® SRERIR & | R E
E ] £l BER H ES | § R En
" ] ® FRERIR & vEw | 1 mi
N - ST . I R ) N
I BB S PFELIESOMENLE T8 a B | OCIOIRESSIR/PPEINE OEABETRC AME | R e
158 g=T41 il JI0CCOUDOESY 0 DEEINE CEMTDURECTON ] CDUET feid i1 el

> woobwARD



http://inside/private/ICS/steam_compressor_refs/SitePages/Home.aspx

Updates: Steam & Compressor
Products



Peak200 - Single valve, mechanical drive

Product P/N’s Bulkheads 8200-1500, -1501, -1502, -1506, -1508
Panel Mounts 8200-1503, -1504, -1504, -1507, -1509

Key Updates for next Rev D :
= Addition of Feature Pack options in standard release, no software license key needed.
= Addition of Normal Stop sequence routine ( from GUI, Modbus or DI).

= Addition of a Ramp to Idle rate ( can be different rate than Rate to Min. Gov).

= Addition of GAP Modbus Heartbeat Boolean (toggles every 2 sec).
= Bug fixing of reported bugs.

= Related manual updates.
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505D - Single valve, Gen/Mech

Product P/N’s 8200-1300 -1301, -1302

Current Rev is Software P/N 5418-6768 Rev F. 505 jirbine Control” Ws WOODWARD

Key Updates for next Rev :

= Updated new Footprint to Coder 1.04

=  Security update related to Achilles Level-1.

= Bug fixing of reported bugs.

= Related manual updates.

5 | W, woobwaRD




505XT- Single or Two valve, Gen/Mech 4 @2

(<
Product P/N’s 8200-1310 -1311, -1312 Overiew - e ,{\me\\“

HP (V1)

Current Rev GAP Software P/N 5418-6769 Rev F.

GUI Software P/N 5418-7839 Rev F.

\ ' Exhaust
Control Skatus

Steam Map Speed / Off Line

.M.m Limit

Key Updates for next Rev :

Extracson Steam Map

= Updated new Footprint to Coder 1.04
= Security update related to Achilles Level-1.
= Prioritization on the feedback received globally ( VOC)-Next slide.

= Bug fixes and improvement.
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505XT- Single or Two valve, Gen/Mech oo baia Gomm s

o S it S Tl
oy e o o o . p -Driver Data and Diagnositcs W Droop Signal
= Addition of VS1 (w/ CAN) to the digital driver network (4 units) . e : 815 Data nd Dagnosics

= Addition of SPC Drivers (w/ CAN) to the digital driver network (4 units).

= Addition of a communication link interface to EasyGen family. RTCNE Moos.

-Turbine Control
-Signal Monitoring

(Alam/Trip Levels)

= Addition of support for interfacing to Trip & Throttle valves. Sl hese a

InleYExtractionExhaust Presswre  -Breaker Signals
-Generator Load -Extemal Alarms
»#. -Actuator Drivers -Extemal Trips

< ? Tumbine Temperatures

Upto 6 Pre-programmed Nodes -Vibration (4-20mA) probes

= Addition of logic to support Utility Grid stabilization (primary frequency control/testing
modes).

= Addition of support for dual coil/redundant actuators (like 505-DR ).

= Roadmap for Woodward link interfaces (Woody links): DSLC-II, LS-5,LinkNet HT (5 nodes),
VS-I (4 nodes), VS-GI (TTV-1 node),SPC (4 Nodes), EasyGenXT. Removal of MFR300, High
Protech and VSiII.

Enable Select Function

LP Valve Demand
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5009XT - MicroNet TMR product

Product Kit P/N’s 8262-1141, -1142, -1143

8269-1073 CCT Touch Panel PC

Current Software P/N 5418-7830 Rev D.

Key Updates for next Rev :
= Updated reported feature related to multiple redundant trip Dls.

= |fix based HMI option . Product spec 03476.

=  Addition of Read-Only GAP in next BCD release .

= Related manual updates.
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Upcoming ifix HMI for 5009XT in addition to QT based HMI

Ifix based HMI software (optional),planned
to be released for 5009XT controller.

Additional Features

= Automatic screen generation based on control
configuration.

= Real-time and historical trending.

= Alarm/trip status indication.

= Event status logging history.

5009XT Controller

ModBus-1

ModBus-2

& Actuator

Optional HMI

Compressors

= |/O and system troubleshooting.

= Remote access capability.

Security with multiple password levels.

Refer manual 35135V3, appendix G for configuration
procedure, requirements and further details.

49 |

W, woODWARD

Product specification 03476
(Revision -, 8/2022)

5009XT View

iFix Human Machine Interface (HMI) Software
for Woodward 5009XT Controls

T ———
g,i;: e

Applications

The S00BXT Operstorinkertace Software provides Human Machine iniartace (141

u,-kvcmmlnlr-mewmxvm s Gosigned for cperator |+

Riaimatvey, SO0IT vhe may bt 1acded ot & lapop FC 1o o oed by
tochnicians and engneers 3z needed

Description

5009XT View

5009XT. Tha 5009XT

sppiicaton.
s008XT An operator
or engineer can graphically view operatng Inputs, vary control set points, ssue Run

T View (start, stop, mode enablaldisabie,

b 5009X7 77570 Control” IR

) o Suppiy 1 Fauit
@) powe suppy = Faut

T 0 I T s 0 v

el

R
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Legacy (Gen2) 505 End of Life



Gen2 -505 End of Life

As of February 15, 2023, the 2nd generation 505 (including the 505, 505E and 505
Enhanced) will be transitioning to the “Repair Only” stage of Woodward’s Product Life
Cycle plan. As of February 15, new orders will not be accepted for these products.

Woodward plans to provide repair support for at least the next 5 years. Any
customers needing additional units should transition to the 3rd generation Woodward
505 (505D, 505XT, 505HT, 505DR). The 3rd generation will be our primary offering in
this market for the foreseeable future.

Refer to Standard Products Publication 25180 rev AD for updated part numbers.

51 |

505 Steam Turbine Controls

Part Number

n;é-

505 - LVDC, Ordinary Location

8200-1300

505 - HYAC/DC, Ordinary Location

8200-1301

505 - LVDC, Zone-2 Hazardous Location
*Documentation: Product Spec: 03422, Manuals: 26839V1, 26839V2

8200-1302

505-XT - LVDC, Ordinary Location

8200-1310

505-XT - HVAC/DC, Ordinary Location

8200-1311

505-XT - LVDC, Zone-2 Hazardous Location
*Documentation: Product Spec: 03423, Manuals: 35018V1, 35018V2

8200-1312

505-DR - LVDC, Ordinary Location

8200-1330
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Latest Presentation and
Documentation Locations



Latest Presentation and Documentation Locations

Internal Woodward sales teams only :

* ICS Sales Playbook :Find Product Support statements, Sales Presentations,
Training videos.

http://inside/private/gsm/ics sales playbook/Shared%20Documents/Fo
rms/Allltems.aspx

* Sales Kit: Product brochures, support statements, sales training, Product Photos
and Graphicimages

\\servf10\sharedir\SALESKIT

* Latest case studies
\\servf10\sharedir\SALESKIT\2 Industrial Turbine Systems\5

Brochures\ITS Case Studies

* GTS Remote Access Program: Remote Access Program, product info, Sales info,
User list

http://inside/private/its/gts/rap/SitePages/Home.aspx

53 |
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Inside 1CS Sades Playbook sles and Marketing
WOODWARD pocyments

@vew 2 vpios
Al Documents

SR )

GTS Remote Access Program

Remote Access Program
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http://inside/private/gsm/ics_sales_playbook/Shared%20Documents/Forms/AllItems.aspx
file://servf10/sharedir/SALESKIT
file://servf10/sharedir/SALESKIT
http://inside/private/its/gts/rap/SitePages/Home.aspx

Latest Presentation and Documentation Locations

Internal Woodward sales teams only :

*  Product Compliance Portal: Find compliance related documents such as certificates,
EMC,LVD declarations etc.

http://webftc2/icgapps/ProductCompliance/Default.cfm

* “Compliance Portfolio” file stored in SharePoint Compliance site that typically has all active
and future projects for Compliance Team. This is a good source of information for all kinds of
certificates that our devices have or are in the works.

http://inside/private/ger/std integration/Shared%20Documents/Project%20coor
dination/Compliance%20Portfolio.xlsx?d=w324dd76924a94bc58574bda701736b
42
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dward Compliance Doo

Monday, Octaber 11 Woudwand Compl tion
ﬁ Taige Compance+ sppicabins« hep e |
puit |
|Fesidsistetav|  Search Results
Tl 5 reais ) Export o Euce
e e e el S - e -
FexS0)/ 505 Nertex 5501-503 Adive - to {Dedartions) SACIVD [
FTH Module, FlexS00/S05 Vertex MODULE - FTH, FLEXS)0 REDUNDANT Nates:
Redundant
stancadsersy Fexs0/ S0 ertzx 1300 Adive T =
;':‘,f;j"’ T g5 CONTROL - 505D {1¥-5TD) STEAN TURSINE CONTROL
e Aexs0q/s05ertex B200-1301 Adhe T =]
5050 CONTROL - 505D (H-5TD) STE#H TURBINE CONTROL
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oo
FlexsOl/ S0 Nertex E200-1310 Adive 1 [
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xS0/ 508 Nerx E200-1311 Adhe 1 =]
S5 CONTROL - S05KT (44-5TE) STEAN TURBINE CONTROL
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http://webftc2/icgapps/ProductCompliance/Default.cfm

Latest Presentation and Documentation Locations

External Woodward :

* Industrial Partners & Collaboration ssite : Find marketing material, technical training
material, Bronze/Silver level details.

https://wwdinc.sharepoint.com/teams/Collab Indust/SitePages/Home.aspx WOODWARD

RN SHLROAS T M TR WD

*  Woodward YouTube Channel: For informative videos on Woodward’s product.
https://www.youtube.com/c/WoodwardIncTrainingandProducts/featured

W wooowar

(v Prdcye  Crebetss  bostPpetSin  Catihe Oyt leter

. . . . I WELCOME WOODWARD erTon)
* E-Business Portal: Product pricing, serial no, order status, payments.- =

https://ebus.woodward.com/eBusiness/Security/Login.cfm -

Weloome o Woodwards ustomer Care el

i )

*  Woodward website : To download installation files of Software, product manuals,
helpdesk, product info, knowledgebase

https://www.woodward.com/

5 acouaor
Configuason Settings. Contiqrstien Sectioge
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https://wwdinc.sharepoint.com/teams/Collab_Indust/SitePages/Home.aspx
https://www.youtube.com/c/WoodwardIncTrainingandProducts/featured
https://ebus.woodward.com/eBusiness/Security/Login.cfm
https://www.woodward.com/en

Inactivation of Woodward E-Commerce webstore

Woodward’s e-commerce website is inactivated until
further notice . Please contact your Woodward
representative or Channel partner for sales
requirements.

E-Commerce Portal
:https://www.woodward.com/en/web-store

& https://www.woodward.com/en/web-store

W, woobwARD

Home | Web Store

Web Store

PRODUCTS v

APPLICATIONS «  INDUSTRY +

Factory Direct Parts Order Online

R
N
2
\

SHOP NOW >
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WE MAKE IT EA%@QU TO FIND AND ORDER SPARE PARTS

CHECK OUT »

o8 AQB)a

WEBSTORE  ABOUT  CAREERS  INVESTORS  CONTACTUS  EBUSINESS

SUPPORT v Q | Losin

DELIVERED >

> woobwARD




( ) N
I 3

Like Us e Follow Us e Watch Us

MW WOODWARD



