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10.0 STEAM AND POWER CONVERSION SYSTEM
10.1 SUMMARY DESCRIPTION

The steam and power conversion system is shown schematically by Figure 10.1-1,
Sheets 1 and 2. Principal design and performance characteristics are given in detail in
Section 10.4. The heat balance guaranteed by the turbine manufacturer is shown by
Figure 10.1-2. Figure 10.1-3 shows the maximum calculated turbine power (stretch
power) heat balance.

The steam and power conversion system includes the following:

1. Main Steam System.

2. Turbine Generator.

3. Condensate System.

4. Condenser Air Removal System.

5. Feedwater System.

6. Turbine Bypass System.

7.  Circulating Water System.

8. Steam Generator Blowdown System.

9. Emergency Feedwater System.

The thermal energy of steam generated by a 3 loop, Pressurized Water Reactor
Nuclear Steam Supply System (NSSS) is converted to electrical energy through a
tandem compound, 1800 rpm turbine generator.

Steam is produced in 3 steam generators where heat is transferred from the reactor
coolant system to the feedwater. This steam flows from each steam generator to a
distribution header. From this distribution header, 4 main steam lines convey the steam
to a double flow, high pressure turbine. Steam exiting the high pressure turbine
normally passes through 2 moisture separator reheaters prior to entering 2, double flow,
low pressure turbines. Steam exits from the low pressure turbines to the main
condenser. The high and low pressure turbines are equipped with a total of 6 extraction
points which provide steam for feedwater heating. Moisture separator drains, steam
reheater drains and high pressure heater drains are returned to a deaerating heater

where they become part of the feedwater. Low pressure heater drains and steam
packing condenser drains are cascaded to the main condenser.
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Steam exhausted from the low pressure turbines is condensed and deaerated in a 2
shell surface condenser. Condensate is collected in a hotwell sized for a holding
capacity of approximately 2 minutes at maximum condensate pump flow. Condensate
is normally pumped from the hotwell by 2 of the 3 condensate pumps. The condensate
passes through the steam packing condenser and 3 stages of low pressure heaters to
the deaerating heater and deaerator storage tank. Each of the 3 stages of low pressure
heaters is comprised of 2 parallel 50 percent capacity trains.

The feedwater booster pumps take suction from the deaerator storage tank and
discharge to the feedwater pump suction. The feedwater pumps discharge to 2 trains of
high pressure heaters. Feedwater exiting these heaters passes into a single header
from which it is distributed to the feedwater flow control valves. The feedwater flows
from the feedwater flow control valves through the containment isolation valves into the
steam generators.

The Emergency Feedwater System provides an additional means for the supply of
feedwater to the steam generators for use when the Feedwater System is not available.
This permits continued transfer of reactor coolant thermal energy to feedwater in the
steam generators. The Emergency Feedwater System consists of 2 electric motor
driven and 1 turbine driven emergency feedwater pumps. These pumps, when
required, provide feedwater to the steam generators from a reserve supply maintained
in the condensate storage tank. A backup source of water is provided by connection to
the Service Water System.

Noncondensible gases removed from the condenser by the Condenser Air Removal
System are monitored for radioactivity. The condenser offgas is normally discharged to
the Auxiliary Building Exhaust System charcoal filters. Provision is made for discharge
of the noncondensibles to atmosphere.

Should a 100 percent loss of turbine load occur, reactor coolant thermal energy is
dissipated through the formation of steam in the steam generators and subsequent
bypassing of the steam to the condenser and/or the atmosphere through the Turbine
Bypass System and through the power operated relief valves.
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The following portions of the steam and power conversion system are safety-related:

Main Steam System piping inside the Reactor Building.

2. The portion of the Main Steam System which forms a part of the containment
boundary, including main steam safety valves, power operated relief valves, and
main and branch steam isolation valves.

3. The main steam piping to the emergency feedwater pump turbine.

The Emergency Feedwater System.

Feedwater System piping from the feedwater containment isolation valves to the
steam generators.

6. Steam generator blowdown piping from the steam generator to and including the
containment isolation valves.

10.1-3 Reformatted Per
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10.2 TURBINE GENERATOR

10.2.1 DESIGN BASES

The turbine generator is a General Electric Company (GE) TC4F-43" LSB, tandem
compound, 4 flow exhaust unit with moisture separation and reheat between the high
pressure (HP) and low pressure (LP) sections. The unit operates at 1800 rpm and is
rated at a gross generator output of 1,017,000 kW with all feedwater heaters in service,
at the nominal plant exhaust pressure of 2.13/2.92 inches Hg (absolute) and zero
makeup.

Steam conditions at the turbine inlet are 980 psia and 1193.5 BTU/Ib. Normal and
upset conditions are tabulated on the system diagram, Figure 10.3-2.

The turbine generator design capacity is 1,039,489 kW (Ref. Fig. 10.1-3). The turbine
generator is expected to operate in the base load mode for the majority of its design life.
Normal load swings are limited to 5% per minute which is the rate of change permitted
by the Nuclear Steam Supply System (NSSS). A step load change of 10% of full power
rating can be accommodated without use of the Turbine Bypass System.

10.2.2 DESCRIPTION
10.2.21 General

The turbine consists of 3 casings: a double flow HP section followed by 2 double flow
LP casings. The last stage turbine wheels have 43 inch buckets. Mechanical moisture
separation and reheat are provided between HP and LP sections.

The heat cycle provides for extraction at 6 pressure stages:

1. One (1) on the high pressure turbine casing (heater No. 1).

2. One (1) on the moisture separator (heater No. 2).

3. Four (4) on each of the 2 LP turbine casings (heaters No. 3 through 6).

The generator operates at 1800 rpm. It is a 3 phase, 60 Hz unit, rated 1,137,680 kVA at
22,000 volts, 0.905 pf and 60 psig hydrogen pressure. A shaft driven alternator exciter,

rated at 2940 kVA @ 0.95 power factor (pf) provides the power necessary for field
excitation. Section 10.2.2.4 presents a discussion of the Generator Gas System.
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10.2.2.2 Turbine Generator Control

An Electrohydraulic Control System (EHC) (using electronic computing devices and
high pressure, fire resistant fluid) actuates and controls the steam valves. This system
is completely separated from the bearing oil supply.

The original EHC analog control cabinet and turbine-generator skid interfaces
underwent a significant upgrade during RF-19 to replace obsolete equipment and to
enhance overall system reliability. The upgrade consists of a "triple modular redundant"
(TMR) digital control system, which utilizes three separate and independent controller
processor modules and associated redundant input/output. EHC control logic
algorithms utilize 2-of-3 (typical) “software implemented fault tolerance” (SIFT) voting
techniques to optimize input/output signal data integrity and diagnostic trending.
Primary <Q> controllers perform primary system control and trip protection functions
(including primary overspeed protection). Emergency <P> controllers perform
emergency (backup) overspeed protection function.

<Q@> and <P> controller protection functions which result in a Turbine Trip condition (as
described below and per Figure 7.2-1, Sheet 15) interface with downstream Trip
Manifold Assembly (TMA) electromechanical and hydraulic devices, located in the
Turbine front standard. The TMA is comprised of two independent trains of three sets
of Electronic Trip Device (ETD) solenoids/pilot-actuated dump valves, of which 2-of-3 in
either train must change position to trip the turbine. A trip condition results in pressure
relief of the emergency trip system (ETS) header, which in turn causes turbine steam
valves closure due to the loss of ETS hydraulic fluid pressure.

During normal operation, reactor power is controlled (using the Reactor Control System,
as described in Section 7.7.1) to match turbine load as measured by turbine first stage
pressure. The desired turbine steady-state load is established manually by the operator
through inputs into EHC. EHC control logic algorithms establish/maintain the allowable
turbine speed and turbine load conditions, ensure the required positioning of all turbine
steam valves, and facilitate other loading/unloading evolutions (e.g., shell/chest
warming, runbacks). These algorithms perform programmed control functions based
upon comparison of: actual turbine-related operating parameters monitored by EHC
(e.g., valve positions, system pressures); desired operator input settings; and
pre-programmed system state point limits (e.g., control valve steam flow-to-valve lift
position characterizations [per steam flow to turbine load demand correlations], runback
conditions, overspeed regulation, other system limitations).

Table 10.2-0 provides a listing of signals that will shut down the turbine. Figure 7.2-1,
Sheet 15 functionally shows EHC and turbine system interfaces which perform turbine
trip-related functions. Receipt of 2-of-3 actuations via either <Q> Primary Trip Relays
(PTRs) or <P> Emergency Trip Relays (ETRs), in either train of its <Q> or <P>
controllers, will result in the corresponding change of state of its downstream TMA
EHC interface devices (i.e., de-energized ETD solenoids and tripped-open ETD

10.2-2 Reformatted
November 2011

RN
11-015



pilot-actuated dump valves associated with the actuated train). The outcome of either
train’s 2-of-3 dump valve actuation is loss of ETS hydraulic fluid, closure of Turbine Stop
and Control Valves, and a Turbine Trip condition. This 2-of-3 Turbine Trip actuation can
also result from a complete loss of both non-safety related power supply feeders to the
EHC control system cabinet (including the loss of a dedicated EHC battery-backed
uninterruptible power supply, in the alternate feeder circuit).

10.2.2.3 Turbine Generator Overspeed Protection

The turbine’s rotational speed is sensed by a total of six passive magnetic-type probes
used in conjunction with a multi-toothed wheel on the turbine shaft. Three of these
speed probes (in the <Q> controllers) provide input signals to speed control and primary
trip protection algorithms. The remaining three speed probes (in the <P> controllers)
provide input signals directly to emergency trip protection algorithms.

Steam valves associated with turbine generator overspeed protection are shown by
Figure 10.3-2. Control details for the main stop valves (MSV) are shown by

Figure 10.2-2. Control details for the control valves are shown by Figure 10.2-3a.
Control details for the combined intermediate valves (CIV), which are the intermediate
stop valve (ISV) and intercept valve (IV), are shown by Figure 10.2-3b. The ISV and IV
are 2, independent, separately actuated valves in the same valve body, called the CIV.

Overspeed protection mechanisms and the hydraulic trip system are shown by
Figure 10.2-4.

ETD components (as described in Section 10.2.2.2) receive high pressure (1600 psig
nominal) hydraulic fluid from the EHC power unit, and regulate the ETS header
pressure condition. ETS pressure is high when the hydraulic trip system is reset, and
low (at drain pressure) when the system is tripped. The condition of the ETS header
depends upon the state of 2-0f-3 ETD solenoids/dump valves.

During a turbine generator overspeed occurrence, the EHC control system receives
<Q> and/or <P> speed sensor input signals which exceed the pre-defined Primary
and/or Emergency speed setpoint levels. Turbine trip logic actuation will occur when
2-0of-3 <Q> speed signals or 2-of-3 <P> speed signals exceed their respective speed
setpoint. (Note that turbine trip actuation will also occur in the event of postulated
speed sensor failures, including the <Q> and <P> speed difference fault trip and zero
speed mismatch trips functionally shown on Figure 8.3-8.) Overspeed-related turbine
trip logic actuation will cause ETD solenoids to de-energize and ETD dump valves to
de-pressurize the ETS hydraulic trip header (identical to other turbine trip conditions,
as described in Section 10.2.2.2).

1.  The disc dump valves of the MSV, CV, IV, and ISVs are opened causing rapid
closure of the steam valves due to spring and steam force.

2. The ETS pressure transmitters maintain the tripped condition within the EHC
control system.
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3. The extraction relay dump valve isolates the air supply to and vents air from the
air cylinders of the turbine extraction nonreturn valves. Spring assist on the air
cylinder aids in positive closure of the nonreturn valves.

Frequent inservice testing of the overspeed trip mechanisms and steam valves ensures
the reliability of the overspeed protection systems. All steam valves, except the
nonreturn valves, located inside the condenser in the low pressure feedwater heater
extraction piping, are capable of online testing.

This system is designed to be fail safe, i.e., a malfunction of the system will trip close all
turbine steam source valves, limiting turbine overspeed. A high or moderate energy
piping failure at the turbine, which would cause a loss of power (electric or hydraulic) to
the overspeed protection system due to severance of electrical cable or hydraulic lines,
would cause all turbine steam source valves to close.

The turbine trip logic also includes fail safe features which limit turbine overspeed. The
trip logic verifies that at least 1 of the 2 low pressure steam source valves (i.e.,
intermediate stop valve or intercept valve) in each line to the turbine has closed and
that all high pressure main turbine stop valves have closed before load is disconnected
from the main generator. In the event of a pipe rupture, with manual turbine trip, load
would not be disconnected from the main generator unless all turbine steam source
valves, excluding extraction valves, were closed. The extraction valves are nonreturn
(check) valves and, therefore, do not require external signals to close.

The connection from the low pressure turbine to the condenser is under vacuum during
operation. In the event of failure of this connection, air would initially be drawn into the
condenser and backpressure on the turbine would increase to the point where the
turbine would trip due to the high backpressure. Venting of air into the condenser is a
method normally used to quickly slow a turbine following a trip. Some steam may be
released while the turbine is being tripped.

A turbine trip will initiate a reactor trip. The reactor trip from turbine trip will be
automatically blocked by P-9 (power level less than 50% rated thermal power) and on
increasing power reinstated automatically by P-9.

Since the turbine overspeed protection system is of a fail safe design and no credit is
taken for reactor trip due to turbine trip in any accident analysis, protection from pipe
rupture is neither required nor provided.

A failure analysis of the turbine generator overspeed protection system is presented by
Table 10.2-2.

10.2.24 Generator Gas System

The bulk hydrogen and carbon dioxide storage facilities are located in the yard area
south of the Turbine Building (see Figure 1.2-1). The hydrogen and carbon dioxide
storage and distribution systems are schematically illustrated by Figure 10.2-5.
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The hydrogen storage facility consists of 6 storage tanks, each pressurized to a nominal
pressure of 2300 psig. Hydrogen pressure is reduced to the generator manufacturer's
control panel supply pressure in 2 stages.

Liquid carbon dioxide is stored in a refrigerated storage tank and is vaporized in the
Turbine Building as required for generator purging.

The Generator Gas System is equipped with an inservice gas analyzer. This analyzer
actuates an alarm upon detection of low (<90%) hydrogen purity.

Safety features associated with the Generator Gas System include the following:

1.  Remote, outdoor, bulk hydrogen storage and pressure reduction facilities are
provided. Hydrogen supply piping from the storage facility to the Turbine Building
is under low pressure and is also buried.

2. The inservice generator gas analyzer actuates an alarm to warn of low hydrogen
purity in advance of formation of an explosive mixture. A generator differential fan
pressure gage provides an independent check of hydrogen purity.

3. The Generator Gas System is operated by experienced personnel.

4. Generator gases are vented to atmosphere independent of other plant vents.

5.  Operating procedures require complete purging of the generator before and after
maintenance. Hydrogen is purged from the generator by carbon dioxide before it
is opened. When maintenance is completed, the generator is again purged with
carbon dioxide to remove the air prior to refilling with hydrogen.

6. The generator gas analyzer is periodically calibrated to assure accuracy.

7. System valves are periodically checked for indication of leakage to assure system
leak tightness.

8. Physical separation of the Generator Gas System from safety related equipment
required for safe plant shutdown provides additional safety.

10.2.3 TURBINE MISSILES

The LP turbine built up rotors consisting of wheels shrunk-on a central shaft have been
replaced by single piece monoblock rotors in spring, 1996. The monoblock turbine rotor
design eliminates the brittle fracture failure mode and the probability for a wheel burst
and missile generation at normal operating speeds. Furthermore, the 2011 installation
of the digital EHC control system provides significant redundancy and reliability
enhancements over the original overspeed protection. The improvements to rotors and
controls (relative to the original plant design) provide for a further reduction in the
probability of turbine missile generation due to an overspeed protection system failure.
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A compilation report ! contains various missile probability and reliability analyses
performed by the turbine manufacturer, which encompass the current system
configuration details (of the monoblock rotors and the digital control system retrofit).
These analyses document the following summary of pertinent results:

o The maximum attainable main turbine shaft speed is 214% - 217% of normal
running speed at the worst possible operating conditions. At this point, the driving
forces in the steam are counteracted by the drag forces and the rotor train can no
longer accelerate.

o A complete failure of the Main Turbine Control System is required to achieve the
maximum attainable overspeed. The annual probability of a complete control
failure is in the range 10°®.

o The LP monoblock overspeed capability based on material properties and rotor
design is 221% for LPA and 222% for LPB.

1. Turbine Design

The turbine assembly was designed to withstand normal conditions and anticipated
transients, including those resulting in turbine trip, without loss of structural
integrity. The design of the turbine assembly satisfied the following criteria:

a. Turbine shaft bearings were designed to retain structural integrity under
normal operating loads and anticipated transients, including those leading to
turbine trips.

b. The multitude of natural critical frequencies of the turbine shaft assemblies
existing between zero speed and 20% overspeed were controlled in the
design and operation so as to cause no distress to the unit during operation.

c. The maximum tangential stress in rotors resulting from centrifugal forces,
interference fit and thermal gradients does not exceed 0.75 of the yield
strength of the materials at 115% of rated speed.

2. Inservice Inspection

The inservice inspection program for the turbine assembly will include the
following:

a. Disassembly of the turbine at approximately 10 year intervals, during plant
shutdown, and complete inspection of all normally inaccessible parts, such as
couplings, coupling bolts, turbine shafts, low pressure turbine buckets, low
pressure wheels, and high pressure rotors.

b. Visual, surface, and volumetric examinations, as indicated below:
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(1) A thorough volumetric examination of all low pressure wheels and high
pressure rotors, including areas immediately adjacent to keyways and
bores, will be conducted. This examination is predicated on the
development of suitable remote inspection equipment.

(2) Visual examination of all accessible surfaces of rotors and wheels.
(8) Visual and surface examination of all low pressure buckets.
(4) Surface examination (100%) of couplings and coupling bolts.
The inservice inspection of main steam and reheat valves will include the following:

a. Dismantle at least 1 main steam stop valve, 1 main steam control valve, 1
reheat stop valve, and 1 reheat intercept valve at approximately 3-1/3 year
intervals during refueling or maintenance shutdowns, and conduct a visual
and surface examination of valve seats, discs, and stems. If unacceptable
flaws or excessive corrosion are found in a valve, all valves of that type will be
inspected. Valve bushings will be inspected and cleaned, and bore diameters
will be checked for proper clearance.

b. Main steam stop and control, reheat stop and intercept valves will be
exercised at least once during a 3 month operating interval, by closing each
valve and observing, by the valve position indicator, that it moves smoothly to
a fully closed position. This observation will be made by actually watching the
valve motion.

10.2.4 EVALUATION

Turbine rotor missiles will not be generated with the rotor burst capability exceeding the
overspeed potential. Therefore, the possibility of missiles being generated by a wheel
burst due to stress corrosion cracking and causing damage to critical plant components,
is no longer present, and there no longer exists any wheel disc integrity concern.

Reference [4] provides a detailed safety evaluation of steam valve arrangement and trip
devices, turbine extraction line overspeed trip protection, and operating and testing of
overspeed protection systems.

10.2.5 REFERENCES
1. Deleted by RN 11-015.
2. Deleted by RN 11-015.
3. Deleted by RN 11-015.
4. V. C. Summer Nuclear Station, “Main Turbine Missile Probability and Reliability

Reports”, VCSNS Technical Report TR03880-002, dated July 12, 2011.

10.2-7 Reformatted
November 2011

RN
11-015

02-01

RN
11-015

RN
11-015

RN
11-015



TABLE 10.2-0

TURBINE SHUTDOWN SIGNALS

Train A EHC external trips, from any one of the following conditions:

Train A Reactor Trip.

High-high steam generator level (2 of 3) or Train A Safety Injection.

Loss of 3-0f-3 feedwater pumps.

Generator electrical fault.

LP Heater 5A, 5B, 6A, and/or 6B high-high levels (10 second time delay).
AMSAC actuation above C-20, due to low-low level in 2 of 3 steam generators.

Train B EHC external trips, from any one of the following conditions:

e Train B Reactor Trip.
e Hi-Hi steam generator level (2 of 3) or Train B Safety Injection.
e AMSAC actuation above C-20, due to low-low level in 2 of 3 steam generators.

Manual turbine trip pushbuttons (2 of 2 at MCB, or 2 of 2 at Front Standard).

Main shaft oil pump discharge pressure low (2 of 3), and turbine speed greater than
1350 rpm.

Lube oil bearing header pressure low (2 of 3).
EHC hydraulic header pressure low (2 of 3).

Speed signal mismatch trips, in Primary (<Q>) and/or Emergency (<P>) controllers,
from any one of the following conditions:

e <Q> zero speed mismatch fault (2 of 3 Primary <Q> speed sensors indicate
zero speed condition while <P> Emergency sensors indicate greater than 15%
of rated speed).

e <P> zero speed mismatch fault (2 of 3 Emergency <P> speed sensors indicate
zero speed condition while <Q> Primary sensors indicate greater than 15% of
rated speed).

e <Q> and <P> speed difference fault (difference greater than 5%).

e <Q> excessive acceleration or deceleration rate change (2 of 3 <Q> speed
sensors).

e <P> excessive acceleration or deceleration rate change (2 of 3 <P> speed
Sensors).

Primary (<Q> controllers) overspeed trip (109.5% of rated speed).

Emergency (<P> controllers) overspeed trip (110% of rated speed).
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10.

11.
12.
13.

14.

15.

16.

TABLE 10.2-0 (Continued)

TURBINE SHUTDOWN SIGNALS

Exhaust vacuum (absolute) pressure high (2 of 3 in either [LP A or LP B] hood), and
turbine speed greater than 150 rpm.

Exhaust hood high temperature (2 of 3 in either [LP A or LP B] hood).
Loss of stator cooling trip (due to failed runback).

Moisture separator reheater level high (15 second time delay) (2 of 3 in either A or
B MSR).

Thrust bearing excessive wear detection (from 2 of 3 axial bearing position
sensors).

Shaft bearing high vibration (10 second time delay); manual operator action
required if automatic trip disabled.

Train A or Train B Off-line ETD Test tripped condition (2 of 3 electronic trip devices
[ETDs] under test are de-energized [tripped]).
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TABLE 10.2-1

TURBINE GENERATOR OVERSPEED PROTECTION SYSTEM

Overspeed Trip Mechanism Set Speed
Speed Governor (Normal) 1836 to 1872 RPM

(102% to 104%)

Primary Overspeed Trip 1971 RPM
(109.5%)

Emergency Overspeed Trip 1980 RPM
(110%)

10.2-10

Action

Complete closure of intercept valves at 102% of
rated speed; complete closure of control valves at
104% of rated speed. Loss of two speed signals
actuates the hydraulic trip system.

Actuates the hydraulic trip system.

Actuates the hydraulic trip system.
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Component

Steam Valve
(MSV, CV, IV, ISV)

Turbine Extraction
Nonreturn Valve

Primary <Q> Overspeed Trip
Actuation Logic

Emergency <P> Overspeed Trip
Actuation Logic

Electronic Trip Device (ETD)

Hydraulic Trip System Piping

TABLE 10.2-2

TURBINE OVERSPEED PROTECTION SYSTEM

FAILURE ANALYSIS

Malfunction

One valve fails to close on
overspeed trip

One valve fails to close

One Train of <Q> protection logic
fails to trip at Primary Overspeed
setpoint

One Train of <P> protection logic
fails to trip at its Overspeed
setpoint

One Train of 2-0f-3 ETD
solenoid/dump valve components
fail to trip

Piping fails causing
depressurization

10.2-11

Comment

Each steam line contains “paired” steam
valves installed in series. Thus, failure of one
valve (e.g., CV1) to close does not defeat its
paired valve (e.g., MSV1). No impact to
overspeed function exists.

The overspeed potential of the feedwater
heating system is small. The total
uncontrolled energy can contribute no more
than 1.5% to the running speed of the turbine
generator.

Two Trains of <Q> logic are installed. Thus,
failure of one Train will not defeat the other
Train. Furthermore, backup protection is
provided by Emergency <P> Overspeed Trip
Actuation Logic.

Two Trains of <P> logic are installed. Thus,
failure of one Train will not defeat the other
Train.

Trip manifold assembly consists of two trains
of 2-0f-3 ETD solenoid/dump valve
components. Either ETD train will trip the
turbine.

All steam valves close as in overspeed trip.
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Component
Primary AC Power Supply Feeder

Alternate AC Power Supply Feeder

TABLE 10.2-2 (Continued)

TURBINE OVERSPEED PROTECTION SYSTEM

FAILURE ANALYSIS

Malfunction

Loss of primary power supply
(failure or other unavailability) to
EHC control system

Loss of alternate power supply
(failure or other unavailability) to
EHC control system

10.2-12

Comment

No impact to overspeed protection function
exists.

- Alternate AC feeder will maintain EHC
control system power, to assure actuation
logic function.

- Complete loss of power will
de-energize/dump ETD components.

No impact to overspeed protection function
exists.

- If available, primary feeder available will
maintain EHC control system power and
actuation logic function.

- If primary feeder is not available, a
battery-backed UPS (in alternate feeder
circuit) will permit timely manual turbine trip
and post-trip monitoring.

- Complete loss of power will
de-energize/dump ETD components.
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Figure 10.2-1
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o~ --a

— «— STEAM FROM

XVG-2822C-MS
CONTROL VALVE

(cv-2)

— «— STEAM FROM

CONTROL VALVE DATA TABLE

SEQUENTIAL OPENING

- CRACKING PDINT (CP) INTERCEPT POINT (iP) OPEN (OE) vs‘]_“v.z
M| G5 | G | mictke | 46%e | f6Te e i W% | WbTe | aicee | INCHES)
1 | pose | baea | 0083 | 3898 | 2527 | 2305 WHEN 4 IS UP 0089 | 4344 | n.000 | 4589 | 18
2 | oose | see0 | 6089 | sgep | 2559 | 2285 WHEN 4 Is UP B.089] 4345 | Be0R | 4589 | 18
3 | 0088 | 5000 | 8.989 | sgep | 2572 | 2275 WHEN *4 IS UP 0.089 4345 | 8000 | 4589 | 18
+ | 369 | sees | soss | — | — 5o00 | egop | 4589 | 18

FULL ARC OPERATOR

[0 4] om0 [ som | aem | [ —

|5.BBB I 2.000 I 4589 I

%
-

E_. = INPUT TO DIODE FUNCTION GENERATOR BOARD

MAIN STOP
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SL = STEM LIFT
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SERVO H ELECTRICAL CONNECTION
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PROPRIETARY INFORMAT [ON-THIS DOCUMENT CONTAINS
PROPRIETARY INFORMATION OF ELECTRIC
COMPANY AND MAY NOT BE USED OR DI

OTHERS, EXCEPT WITH THE WRITTEN PERMISSION OF
GENERAL ELECTRIC COMPANY.

STEAM TURBINE
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SCH‘\IECTADY.NY

8 7
DT-3N

T0 EXTRACTION

\ 3

EMERGENCY TRIP DEVICE

(IN FRONT STANDARD DRY POCKET)

CONTROL_SYSTEM
(BY PURCHASER)

VA-42683-1A
DRAIN

Y

AIR
—8 EXHAUST
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DUMP VALVE 30803-EH

(IN FRONT STANDARD
DRY POCKET)

XVN73200

1PT72676

SEE ABOVE
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PURCHASER'S
EQUIPMENT
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NOTE:

FOR PS (Pressure Switch) NOTES
SEE DWG. *IMS-27-254

1600PSIG
HYDRAULIC FLUID
TRIP SYSTEM

DRAWING LEGIBILITY
CLASS 1

NOTES:

1. MANIFOLD BODY FLOW RESTRICTION PLUG

LOCATION (GEK 111354)

2.PILOT RESTRICTION ORIFICE, 1.8 MM
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