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IN RE: PETITION ON BEHALF OF CITIZENS OF THE
STATE OF FLORIDA TO REQUIRE PROGRESS ENERGY
FLORIDA, INC. TO REFUND CUSTOMERS $143 MILLION

FPSC DOCKET NO. 060658

DIRECT TESTIMONY OF

CLIFFORD WAYNE TOMS

L INTRODUCTION AND QUALIFICATIONS

Please state your name and business address.
My name is Wayne Toms. My business address is 15760 West Power Line St.,

Crystal River, Florida 34428.

Please tell us how you are employed and describe your background.

I am employed by Progress Energy Florida (“PEF” or the “Company”), currently
serving as the Manager of Shift Operations for the Crystal River fossil units. Prior to
this role, I was the operations and maintenance superintendent at Anclote Power
Plant, the superintendent of technical services for Crystal River fossil units, and the
training manager for Florida Power Corporation. I have a Bachelors of Science in
Human Resources and management and an MBA. [ have been employed by PEF

since 1992.
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11 PURPOSE AND SUMMARY OF TESTIMONY

What is the purpose of your testimony?

I will explain the current and historical operation of Crystal River Units 4 and 5
(“CR4” and “CR5”) as part of PEF’s generation system. CR4 and CR5 are base load
units and as such they are important to PEF’s generation fleet and to PEF’s
customers. I will also discuss the generation output from these units, how these units
have historically performed, and how they are expected to perform. I will explain
that the historical and current performance and Company expectations for the
performance of CR4 and CRS are dependent on the quality and efficiency of our
operation and maintenance of the units and the quality of the coal product put in the
units.

I will also describe the process that PEF uses when it considers burning a new
type of coal in CR4 and CRS. From our perspective, with the operational obligations
at the plant, we will require some demonstration of the probable performance impacts
of any new coal and especially a new coal type at CR4 and CRS5, so that we can
evaluate those impacts and make a decision about the coal. Typically, this means a
“test burn” needs to be conducted. I will explain why test burns are needed from an
operational and safety perspective. I will also explain our goals with respect to any
such test burn.

Finally, I will discuss issues raised by the potential use of PRB coal blends at

CR4 and CRS. These issues have been addressed by expert consultants retained by
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the Company, first Sargent & Lundy and now Rod Hatt, but I will again provide a

perspective from fossil operations.

Are you sponsoring any exhibits with your testimony?
Yes. Iam sponsoring the following exhibits that I prepared or that were prepared
under my supervision and control, or they represent business records prepared at or
near the time of the events recorded in the records, which records it was a regular
practice for me or those who worked with me to keep to perform our responsibilities:
e ExhibitNo. __ (CWT-1), which is an aerial map of the Crystal River Energy
Complex; and
e ExhibitNo.  (CWT-2), which are the original Babcock & Wilcox boiler
design documents for CR4 and CRS.

These exhibits are true and correct.

Please summarize your testimony.

CR4 and CRS5 are base load, coal-fired units that have historically operated at
overpressure to produce between a gross 750 megawatts (MW) and 770MW at full
capacity when called on to provide that level of capacity and energy to customers.
The original boiler and turbine design was 665MW gross energy production at full
capacity. The design and construction of the units, in particular the large boilers, and
the high quality, high Btu content bituminous coal historically used by PEF, have

allowed PEF to achieve these levels of gross energy production. Customers have
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benefited from this level of production by receiving additional base load generation
capacity and energy at a lower relative cost to other generation on PEF’s system.

We are, as a result, concerned with changes in the quality and type of coals for
CR4 and CRS. Such changes can impact the safe and efﬁcieﬁt operations at the units
and their performance. Before coals with different qualities or of a different type than
what we have specified and used are burned, we will want to evaluate the impact of
those differences on the operations at and production in the units before making any
commitment to purchase such coals. This is particularly true with respect to sub-
bituminous coals from the Powder River Basin (PRB), which are dusty, volatile,
difficult to handle, low Btu content, and high moisture content coals. We will want to
know how these PRB coals affect our responsibility to safely and efficiently operate
the units, affect their commercial availability when called upon to produce energy,
and affect their production at between a gross 750MW and 770MW when called upon
to produce at full capacity to meet customer load.

There are safety issues, cost issues, and performance issues with PRB coals at
CR4 and CR5. Capital upgrades are necessary to safely and efficiently handle such
coals on site. Capital upgrades are also necessary to ensure that the coals can be
safely and efficiently burned in the units. De-rates or loss of load can be expected.
Finally, there will additional training of employees to handle PRB coals and
additional maintenance at all points on site affected by the PRB coals. Time is
required to implement the additional capital and maintenance necessary to safely and

efficiently handle the PRB coals and operate the units with PRB coal blends. An
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estimate of the time to accomplish the necessary changes for PRB coals is between 18

months and 30 months.

III.  CR4 AND CRS OPERATION

What are Crystal River Units 4 and 5?

CR4 and CRS are two of four coal-fired units located at the Crystal River Energy
Complex. They are located north of the other units, coal-fired units 1 and 2 and unit
3, the nuclear unit, and thus are sometimes referred to as Crystal River North. They
were built and operational in 1982 and 1984, respectively, and have been providing
PEF and its customers with base load electrical capacity and energy ever since then.
An accurate aerial photograph of the Crystal River Energy Complex showing the
location of CR4 and CRS5, as well as the other units and related facilities at the site, is

Exhibit No. _ (CWT-1) to my testimony.

What are base load units?
Base load units are those units that are called on first to meet the load or customer
demand for electrical energy on the system. They are called on first because they
have a relatively low incremental cost for producing electrical energy. All units are
placed in the dispatch stack and called on by the Energy Control Center (ECC) based
on the incremental cost of producing energy from the unit.

ECC is responsible for ensuring that the production of energy is equal to the

load, or demand for energy by PEF’s customers, every hour of every day. The unit
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with the lowest incremental cost will be called on first, followed by the next lowest
cost unit on the system, and so on until the customers’ energy needs are met. CR4
and CRS5 are very low in the dispatch stack, typically following only the nuclear unit.
Base load fossil unifs like CR4 and CRS generally operate all hours over the
course of the year except for forced outages due to equipment issues or failures or

scheduled outages for maintenance.

When Units 4 and 5 are called on, how much electrical energy do they produce?
Units 4 & 5 regularly produce at full capacity between. 750MW and 770MW. These
are gross numbers, however, representing the total production of electrical energy at
full capacity. The units also supply the power to operate the units themselves and
provide power for use at the Crystél River Energy Complex. If these power needs are
accounted for, the production from the two units will typically produce about 735MW
and 732MW at full capacity. This is called the net MW production and is what PEF

customers receive.

What were the boilers for Units 4 and 5 designed to produce?

The original Babcock & Wilcox design of the boilers and associated turbine was for a
gross production of 665MW for each unit at full capacity, under perfect conditions.
This design guaranty was based on a coal blend of western sub-bituminous coal and
éastern bituminous coal with a heating value of 10,285 Btu/lb. The Btu content per

ton measures the amount of energy that is derived from burning a ton of that coal. A
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copy of the Babcock & Wilcox design documents is Exhibit No. _ (CWT-2) to my

testimony.

How can PEF obtain up to 770MW from Units 4 and 5 at full capacity if the
design guaranty was only for 665SMW at full capacity?

The design guaranty for the CR4 and CRS boilers was for an equal blend of
bituminous and western sub-bituminous coal. Bituminous coal has a higher Btu
content than western sub-bituminous coal. The boiler design took this lower Btu
content of western sub-bituminous coal into account by providing for larger boilers
than you find in a boiler design for only bituminous coal. In other words, CR4 and
CRS5 were designed and built with over-sized boilers by industry standards for
pulverized coal units that burn only bituminous coals.

Other elements of the units were also included in the design for this same
reason, namely to accommodate burning the design blend of sub-bituminous and
bituminous coals, and many but not all of these elements were included in the
construction of the two units. These attributes of CR4 and CRS, in particular the
large boilers, set the units apart from other pulverized coal units of the same vintage
that were designed with smaller boilers to handle bituminous coals. The Company
can burn large quantities of bituminous coal in the boilers because they are large
boilers and, as a result, the Company can generate more thermal energy by burning
more coal than other boiler units of the same vintage that were designed only for

bituminous coals.
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Another important contributing factor for the Company to obtain up to
770MW at full capacity in the units is the quality of the coal that PEF has burned at
CR4 and CRS5. PEF has typically burned a high Btu, low moisture, low volatility,
bituminous compliance coal with good ash characteristics. For example, only
recently has the Btu content dropped below 12,000 Btu/ton for the bituminous coals
used at the plant, and historically the units have received bituminous coals above
12,500 Btu/ton. A higher Btu/ton content coal means more energy is generated per
ton of coal burned than a lower Btu/ton content coal. CR4 and CRS have also
received low moisture .bituminous coals, which means less thermal energy is
necessary to dry and burn the coals, which also contributes to the energy per ton of
coal burned. These quality characteristics have been incorporated into the coal
specifications for the units and there is no doubt that a quality coal product, in
particular a high Btu, low moisture content coal, plays a significant role in the ability
of CR4 and CRS to exceed their design basis in energy production.

With more thermal energy generated by the boilers from large quantities of
high quality bituminous coals, the CR4 and CRS units are capable of operating at
“overpressure” on a sustained basis, thereby producing more steam and more energy.
CR4 and CRS typically operate at overpressure at full capacity and have done so for
years. The result is sustained energy production at full capacity of between 750 and
770MW.

If PEF were burning a blend of even a high quality, high bituminous coal --
for example, a 12,500 Btu/ton bituminous coal -- and a high, 8,800 Btu/ton sub-

bituminous coal at CR4 and CRS, however, the Company could not go to
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overpressure and generate the gross 7S0MW to 770MW at full capacity that it has

historically produced at the units.

What do you mean by “overpressure?”

Overpressure is the term we use to designate when we have deviated from the design
bases pressure setpoint of 2,400 pounds pressure at the first stage steam turbine.
When we have all the critical equipment in operation, we are allowed by Babcock &
Wilcox to operate the boiler at 105 percent of design bases pressure setpoint,
Appl)}ing 105 percent times 2,400 pounds pressure equals 2,520 pounds pressure at
the first stage turbine blades. Once this pressure is reached by the boiler and turbine,
the units are producing around 750MW. As I mentioned though, all critical
equipment must be operable. We must have all six pulverizers, both condensate
pumps, both high pressure and low pressure heater drain pumps, and all eight feed

water heaters in service to be able by the technical manual to go to overpressure.

Is it safe?

Absolutely. It merely reflects the ability to operate above what was considered
“normal” operation of the units but still well within the design capabilities from a
safety perspective. The units have been consistently operating at overpressure at full
capacity for years; in fact back to the late 80’s, and producing more energy than

contemplated under the original design.
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You mentioned that some but not all of the design elements were included in
CR4 and CRS. Was something included in the design that was needed that was
not built?

No, nothing that was needed to operate the units safely and efficiently in the design
documents for the units was excluded when the units were built. However, several
years passed between the design and construction of the units. During that time, I
understand that the Company determined a sufficient supply of bituminous coals
existed and that it was economical to commence operations with bituminous coals.
As aresult, certain design elements that were necessary only if the units commenced
operation with an equal blend of bituminous and sub-bituminous coals, such as, for
example, a seventh pulverizer and the inert steam to the pulverizer, were not built.

This is not unusual. The actual construction of power plants often differs
from the design because any number of factors can affect the expected actual
operation of the units and lead to construction changes. There is no reason to
construct and charge the utility customers for something in the design of the units, for
example, that is not expected to be needed for the actual safe and efficient operation
of the units.

There is, however, space at CR4 and CRS5 to add these additional design
elements should the Company decide to go to operation with an equal blend of sub-
bituminous and bituminous coals. But the units were not constructed with everything
that would be needed to safely and efficiently operate with an equal blend of sub-
bituminous and bituminous coals because that was not the expected operation of the

units at the time of construction.
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Has PEF relied on the extra megawatts of energy production from CR4 and CRS
for its generation system?

Yes. The Company has three expectations for the CR4 and CRS5 units. First, we are
expected to safely and efficiently handle the coal and operate the units. Our
employees are our most valuable resource so their safety is a primary concern. Of
course, safety issues can affect unit operation as well if a problem with safely
handling the coal product requires us to take the unit off line to deal with the problem.

Second, the units are expected to be commercially available all the time when
they are not out of service for maintenance. This means that they are expected to
respond when called upon by the ECC for service. As I mentioned, the ECC controls
the order of bringing units on line and up to the required production to meet the load
24 hours a day, every day of the year. ECC will call on units based on their
incremental cost of energy production. Because CR4 and CRS have a low relative
incremental cost of producing energy to most other units on PEF’s generation system,
they are expected to be commercially available most of the time during the course of
the year. This is what it means for them to be base load units.

Additionally, the Company expects CR4 and CRS to produce energy at
between 750MW and 770MW when called on by ECC. More recently the units have
been generating 768MW and 763MW, respectively, when called on by ECC for
commercial availability at full capacity. This gross energy production is necessary
for the Company to meet its expected net production. I understand that the
Company’s resource planning group relies on the production today of 735MW and

732MW, respectively, from CR4 and CRS. These are the net energy production
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numbers if the units produce 768MW and 763MW, respectively, on a gross basis at
full capacity.
It is my obligation as the Manager of Shift Operations for the fossil units,

including CR4 and CRS, to ensure that the Company’s expectations for CR4 and CR5

are met.

What do yoeu need to satisfy the Company’s expectations for CR4 and CRS?

I must continue to maintain and operate the units as efficiently and effectively as we
have been doing for years to continue to meet the expectations for base load energy
production that the Company has for CR4 and CRS. Any changes in the coal product
or units themselves that alter the maintenance and operation of the units will have an
impact on the ability to maintain the energy production that is expected from the
units.

The quality of the coal product will have an impact on the ability to meet the
expectations for energy production from CR4 and CRS5. Changes in the Btu content,
moisture content, or other characteristics of the coal procured for the units will affect
the maintenance, operation, and energy production at CR4 and CRS. We know, for
example, that if the Btu content of the coal burned at CR4 and CRS falls below a
range between 11,000 Btus/ton and 11,300 Btus/ton, we will not be able to operate at
overpressure and meet the expected energy production requirements at full capacity.
Other changes in the quality of the coal burned at CR4 and CRS, such as higher
moisture content than specified and generally expected, will also have an adverse

impact on the energy production from the units. As a general rule, then, from an

12
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operational perspective we prefer to have a coal product that more closely matches

the typical specifications that we have historically burned at the units.

Do customers benefit if the Company’s expectations for CR4 and CRS are met?
Yes, they do. As I have explained, CR4 and CRS are base load units because they are
relatively more economical than other generation alternatives on PEF’s system.
Therefore, more production ‘from a base load unit, like CR4 and CRS, to meet the
load means less energy production is needed from more expensive production sources
available to PEF to meet customer energy needs. By producing energy at
overpressure at full capacity on a consistent basis, PEF has provided its customers
with a more economical source of energy production than they otherwise would have
had at the production level the units were originally designed to achieve at full

capacity.
IV. CHANGES IN COAL PRODUCTS AT CR4 AND CRS

Are you concerned about changes in the type and quality of coal products for
CR4 and CR5?

Yes. From an operational perspective, we always want to understand what is being
procured for CR4 and CRS and how it will affect the maintenance and operation of
the units and the production of energy from the units. So, we will want to know what
the supplier considers to be the “typical” quality of the coal offered and how that

“typical” coal offered varies from our coal specifications and historical experience.

13
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We have even been wary when existing suppliers of bituminous coals switch mines or
new bituminous suppliers are added. In those situations, we have asked for smaller
shipments of their coals to be brought on site and evaluated those limited shipments
before the full shipments of what has been purchased is brought on site. This is
because there can be variations in the quality of the coal product provided, even from
existing suppliers with new mines, from what they have provided to the Company in
typical specifications for their coal products.

When the quality of the coal or type of coal changes on the typical
specifications offered by the supplier from what we have specified and historically
used, we will want to evaluate the impact of those changes on the units and the
production from those units before any commitment is made to purchase coal of that
quality or type. We have required this evaluation even for significant changes in the
quality of bituminous coals. In the past few years, we have been offered import
bituminous coals that had a lower Btu and higher moisture content from our
specification and experience with domestic bituminous coals. Before those low Btu
content, higher moisture content import coals were purchased we requested and
performed a test burn of the coals at one of the units to evaluate the impact of those

coals on operation and energy production.

What are “test burns?”
A test burn is a process where PEF obtains a small quantity of a new quality or type
of coal that it is considering burning on a long-term basis and burns that coal in one

of the units for which the coal is being considered. During this time, PEF monitors
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handling and safety issues, unit operation and performance, and environmental
emissions. The test burn can either be on a short-term or long-term basis. Typically,
when first evaluating a coal product of different quality or type, a short-term test of
two to three days will be conducted. The purpose of a short-term test burn is to see if
any immediate handling, performance, environmental, or safety issues are present.
Short-term test burns are also sometimes required for environmental permitting.

A long-term test burn can last anywhere between three and six months. The
purpose of a long-term test burn is to see how the unit will perform over a sustained
period of operation and under variations in environmental conditions that the units
typically experience over a longer period of time. With long-term test burns, PEF can
get a good idea of whether a new type of coal will be suitable for PEF to use in the

plants on an extended basis.

Why is it important for PEF to conduct test burns prior to introducing a new
type or quality of coal into the units?

Certain equipment in the plants, such as the boiler and electrostatic precipitator for
example, are especially sensitive to changes in coal quality and types. It is important,
therefore, for PEF to know how the plants will react to new types and qualities of coal
on a short- and long-term basis. New coal products may cause de-rates (or loss of
energy production or load) or forced outages in the units. Either way, the units are
not producing the energy that is expected from them. Test burns allow PEF to
identify any such operational and production issues prior to making a full-scale

commitment to switch to or use a new coal product.
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The Company further needs to know if changes in the quality or type of coal
will affect the cost of handling the coal or operating the units. Coals with higher
moisture content than historically specified and used at the units, for example, create
handling and operational issues. Additional effort will need to be made on the coal
piles in handling the coal to assist in drying it out, and more heat will need to be used
at the pulverizers to dry the coal out before it is blown into the boilers to be burned.
This will increase the maintenance costs and increase the wear and tear on certain
equipment, like the pulverizers, in the units. These impacts are important to know
because they may lead to additional forced outage and maintenance time and cost.

Test burns can also be important from a safety perspective because certain
types of coal require different handling and use procedures. This is particularly true
for sub-bituminous coals from the PRB, which are dustier, more volatile, and thus
more difficult to handle from a safety standpoint than bituminous coals. Test burns
allow PEF to become accustomed to such changes in use and handling procedures,

and to adjust them as necessary from actual experience, prior to full-scale use.

What are your goals with respect to test burns for new coal products at CR4 and
CRS?

I want to know how the new coal product is going to affect my responsibilities to
safely and efficiently operate CR4 and CR5, make CR4 and CR5 commercially
available for ECC, and to achieve full capacity production at between 750MW and
770MW when called upon to do so to meet customer load. If there is an impact on

our ability to safely and efficiently handle the new coal product, or our ability to

16



10

11

12

I3

14

15

16

17

18

19

20

21

22

23

operate the plants and meet our performance obligations, we would expect our
concerns and costs to be taken into account in any decision weighing the costs and

benefits of using the new type or quality of coal at CR4 and CRS.
V. PRB COALS AT CR4 AND CR5

Are you aware that the Company has considered PRB coals for CR4 and CR5?
Yes. I am aware of and I have had some involvement with the Company’s evaluation

of a possible switch to a PRB coal blend at Crystal River.

Was a test burn conducted for PRB coals?
Yes, a short-term test burn was conducted at CR5 with a small blend of PRB with
bituminous coals in May 2006. I also am aware of an earlier test burn at CR4 in 2004

using a blend of PRB and bituminous coals.

Has the Company evaluated the use of PRB coals at CR4 and CR5?

Yes. The Company has designated internal engineers and other employees from
various operational groups in the Company to focus on evaluating the issues
surrounding the use of a PRB blend of coal at CR4 and CR5, and the Company hired
an outside consultant, Sargent & Lundy, to assist the Company in this evaluation. I
further understand that the Company has hired a recognized PRB coal expert, Mr.
Rod Hatt, to look at the issues surrounding the use of PRB coals at CR4 and CRS5.

The retention of such experts to assist the Company in evaluating potential fuel and
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other changes that impact the operation and performance of the Company’s fossil

units is typical Company practice and consistent with the utility industry practice.

What do you know about PRB coal§?

I know that PRB coals have different qualities from the bituminous compliance coal
products we are used to handling and burning at CR4 and CRS that will present a
number of safety, handling, operational, and performance issues for us at CR4 and
CRS5. PRB coals are more volatile and dustier, they have a higher moisture content
and are more susceptible to absorbing moisture, they have a lowe£ Btu content, and

they have a lower ash quality than the bituminous coal products we have historically

used at CR4 and CRS.

What are your issues with PRB coals?

I have a number of issues with the use of PRB coals at CR4 and CRS5. First, the
volatility and dustiness of PRB coals presents significant safety and handling issues
for the operational group at CR4 and CRS. PRB coals can spontaneously combust.
As a result, additional care and maintenance will have to be taken with the PRB coals
from the moment they arrive on site at the barge unloader, to their placement on the
conveyors to the north yard for blending, to the coal piles and blending operations,
and to their placement on conveyors to the units for storage and burning. As you can
see from Exhibit No. . (CWT-1) to my testimony, the use of PRB coals in CR4 and

CRS5 would involve nearly the entire Crystal River site.
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This is a safety issue and a cost issue. We would have to improve the barge
unloader, conveyors, and transfer stations on the conveyors to suppress the dust and
control spillage. We would have to have additional employees trained specifically in
handling PRB coals tb monitor and control for dust and spillage to prevent potential
fires. We would also need additional equipment and trained employees to monitor
and take care of any PRB coal pile for the same reason. This would require constant
packing of the PRB coal on the pile and maintenance of the pace of the PRB coal use
in the yard and to the plants.

Our current equipment on site is inadequate to handle PRB coal piles and
blend PRB coals. The existing dozers and stacker reclaimers were acquired and are
used for dealing with less volatile and dusty bituminous coals. Stacker reclaimers are
large pieces of equipment with spinning buckets to move coal from piles onto
conveyor belts. The stacker reclaimers are not and never were intended to be
precision blending equipment since there real purpose is simply to move coal quickly
from the piles on the ground onto the conveyors. We would need equipment for pile
maintenance and blending specifically designed for handling and blending PRB coals.

I have similar safety and cost issues when the PRB coal is transported to the
cascade rooms in the units and then to the silos until the coals can be sent to the
pulverizers for grinding and burning in the units. Dust and fire suppression upgrades
and additional maintenance by employees trained to deal with PRB coals are
necessary there too in order to prevent PRB dust and coals from spontaneously

combusting and causing fires.
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There are also a number of operational and performance concerns with
burning a PRB coal blend. The higher moisture and lower Btu content of PRB coals
means that there will be problems pushing enough coal through the pulverizers,
dryiﬁg and crushing it, and blowing it into the boilers on a consistent basis to
maintain our load at overpressure. We can expect de-rates then from the units if an
equal blend of PRB coals and bituminous coals are used. Also, the PRB coals are a
higher slagging and fouling coal than bituminous coals, which means that we may
also suffer de-rates from additional time off line to clean the boilers. These issues
also mean that all boiler-related equipment in the units used to generate energy, from
the pulverizers to the soot blowers to the boilers themselves, will have to work harder
and require more maintenance because PRB coals are being used. This adds
additional wear and tear and additional maintenance costs to these internal parts of
the units if PRB coals are used.

These are some of the issues that I am concerned about if PRB coals are used
at CR4 and CRS5. Sargent & Lundy and Mr. Hatt have addressed some of these same
issues, and additional issues, in greater detail. In sum, though, I can say that PRBisa
maintenance and operational nightmare from my perspective as the person
responsible for the operation and performance of CR4 and CRS. In addition, the units
will be scrubbed in 2009 and 2010 so I am not sure if it makes sense to continue to
consider PRB coals for CR4 and CRS. With scrubbers on the units we will be able to

move to higher sulfur coals and burn them at the units.
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Have you reviewed the modifications that Mr. Hatt says are necessary to safely
handle and burn PRB coals at the Crystal River site?

Yes, I have.

How would you go about making these modifications if you had to do them?
Before making any modifications to the coal handling and operational systems at CR4
and CRS, a significant amount of planning must be done to ensure that the work can
be done efficiently so that the base load units are taken off line for as short a time as
possible. Scheduled maintenance for the units, for example, occurs during the
“shoulder,” not the “peak” months of the year. The “peak” months are the months
where the customer demand for energy is at its highest, in the winter and summer
months, and the units are needed to produce energy to meet the load. The “shoulder”
months occur in the spring and fall when temperatures and conditions in Florida are
mild and not all generation units are needed to meet customer demand for energy.
Still, care is taken to ensure that both base load units are not down at the same time,
even in the “shoulder” months, because they are still base load units and generally
needed whenever there is customer demand for energy on the Company’s system.

As aresult, the necessary work to handle and operate with PRB coals at CR4
and CRS will probably occur sequentially at the units so that they are not off line at
the same time. Additionally, there are other operating units at the site, including the
nuclear unit, which present issues regarding the scheduling of work for CR4 and CRS
to handle and operate on PRB coals. Careful planning will be necessary to ensure

that any work for CR4 and CRS does not interfere with the operation of these other
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units, which are also base load units. The fact that there is a nuclear unit on site will
also present security issues that must be taken into account in any construction project
at the site requiring 6ff—site employees, material, and equipment being brought onto
the site.

Finally, there are always the issues of including the time to design or identify,
order, and purchase necessary equipment and material for the work and to identify
and contract for the necessary labor and contractors. All of this needs to be included
in developing any timeline for the work contemplated to ensure that the PRB coals

can be safely and efficiently handled and burned in the CR4 and CRS units.

How long would it take to make the modifications?

No determination has been made because no decision has been made for a fuel
switch. The Company, however, has engaged in other large construction and
maintenance projects at the fossil units at the Crystal River Energy Complex in the
past and, based on that experience, I have provided a rough estimate of the time to
make the modifications recommended by Mr. Hatt to the units in order for them to
handle and burn PRB coals at the site. That estimate is anywhere from 18 months to

30 months.

Does this conclude your testimony?

Yes.
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UNIT DESCRIPTION

PLANT

This unit is installed as Unit No. 4 at the Crystal River Plant located near Crystal River,
Florida, Plant elevation is 11 feet sbove sea level.

The unit supplies steam to a GE turbine rated at 665 MW. The consulting engineer is Black &
Veatch, Kansas City, Missouri,

BOILER

This is a semi-indoor, balanced draft Carolina Type Radiant Boiler designed for pulverized coal
firing. ‘The unit has 54 Dual-Register burners arranged in three rows of nine burners each on
both the front and rear walls. Furnace dimensions are 79 feet wide, 57 feet deep, and 201 feet
from the centerline of the lower wall headers to the drum centerline. The steam drum is 72
inches ID.

The maximum continutous rating i5 5,289,600 Ib/hr of main steam flow at 2640 psig and
1005° F at the superneater outlet with a reheat flow of 4,344,700 lb/hr at 493 psig and
1005° F with a normal feedwater temperature of 546° F. This is a 5% overpressure condition.
The full load rating is 4,737,900 lb/hr of main steam flow at 2500 psig and 1005° F with a
rehéat flow of 3,959,800 lb/hr at 449 psig and 1005°F with 2 normal feedwater temperature
of 535° . Main steam and reheat steam temperatures are controlled to 1005° F from MCR
load down to half load (2,368,900 lb/hr) by a combination of gas recirculation and spray
attemperation.

The unit is designed for cycling sexvice and is provided with a full boiler by-pass system. The
unit can be operated with either constant or variable turbine throttle pressure from 63% of
full load on down.

The design pressures of the boiler, economizer, and reheater are 2975, 3050, and 750 psig
respectively.

Stearn for boiler soot blowing is taken off the primary superheater outlet header. Steam for air
heater soot blowing is taken off the secondary superheater outlet.

SCOPE OF SuPPLY

The major items of cquipment supplied by B&W include:

-

o RBC unit pressure parts including boiler, primary and secondary superheater, economizer,
and reheater.

o Fifty-four Dual-Register burners and lighters,
e Six MPS-89GR puiverizers and piping to burners.
e By-pass systern including valves and piping.

o ‘P'wo stages of superheat attemperators (first stage tandem) and one stage of reheat atter-
peration (2 nozzles); nozzles only, no block or control valves or spray water piping.

o Three Rothemuhle air heaters (one primary and two secondary).

e Ducts from secondary air heaters to windbox.
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UNIT PERFORMANCE DESIGN DATA

PLEI-IFUEL-003740

! CONTRACT INFORMATION SHEET
’ A,0.
TURBINE .
Meg: -G.E. . o
NAME -PLATE RATING: 665,000 KW
HEAT BALANCE — PERFORMANCE DESIGN DATA ‘
SPECIFIED BY: [ PURCHASER X} TURBINE (] BOILER DESIGN .. [ . !
1 RATING PERE, AT GUAR. | PEAK MAX ., Low LoAD] 20% OF MAX CONT.
o RATING:  qepminaLs LOAD - LoAD.  {conTinuous| conTror | Guar. HEAT .}
: ____HRS.|  LOAD TNPUT
FUEL: Blend Biend |Blend | Blend
6| FUEL QUANTITY MLB/HR ] .
| sTERm FLOW ues/tR_ {LT37.9 5239.6|2368.9 95L7.4
7| opR. PRESS. GS.H. OUT. ¥s16 |2500 2640 2425 2406
STEAM TEMP . §5.H, OUT. - % 11005 1005 1005 9390
1ST RENMT. STEAM FLOW . MLB/HR 3959 B3LL 7120638 82,7
5T st REHT. ENTR. PRESS. Psic. | 4T 520 . 2hko | 8%
| isT RENT. ENTR. TEMP. °F ] 598 [ 528 | h10-
TOTYsr REWT. OUT. PRESS. psic | 4k9 Lg3 | 227 79
|1 ist mewt. our. TEMWe, o 1005 1005.7 1005 | 950 | -
T 157 REHT ENTR. ENTH 1298.7 1299.2{1279.3 1232.4 -
28D REHT. STEAM FLOW MLB/HR / i :
42T 240 RERT. ENTR. PRESS. “PS1G 7 /1/ ‘
__2no REHT. ENTR, TEMP. i / / ///
'3 200 REMT. OUT. PRESS. PS |G e B
2np REMT. OUT. TEMP. °F : -] e
| FEEDWATER ENTH. 8TU/LB ; ‘
S EEDWATER TEMP. °F 534.8 546,41 456, 4 372.3
A FLUDWATER FLOW MLa/HR |BT37.9 5239.6[2368.9 947 i
V8T s 1. SPRAY WATER TEMP. ° | 355 362 310 265
| PRESS & SOURCE - | — =
Y71 1st REHT. SPRAY WATER TEMP, °F 355 362 310 265"
TPress, @ source ‘
18] 2o REHT, SPRAY WATER TEMP. vE
| PRESS. & SOURCE
1gi
4 CTY.. TYPE & S1ZE CUST. FEED PUMPS: T
28! 0Ty, . TYPE & S|ZE CUST. START UP PUMPS: _ 4
STEAM TEMPERATURE CONTROL Lo
21 METHOD . . RANGE, REMARKS
22| A IN STEAM Spray Attemperation 2368.9M To 5239.4M .
‘ _ Spray Attemperation and :
23| ¥ST REWT. Gas Fecirculation 2368.9M To 5239.6M Ls
24% ZND REHNT. .
f “SPECIAL PERFORMANCE OR.DESIGN REQ’MNTS., PERF. CURVES & DATA SHEETS
“91" O noT REQD., 0 REQD.: SEE CIS-14.0 ] - . - GEE C1S.100 SERIES .
REL. NO. AND DATE 1 5=25-78 2 §6-5-79 CONTRACT NO. FILE NO.
3 L4-15-80 334-0588 RB-538

FPGD CIS-13.0 O
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EL.NO. AND DATE7//3_/7,S)’0) (/%‘527 57

CODE NO.

Sirosey |

FILE NO.

RB-58E

SUPERHEATER ATTEMPERATOR SYSTEM DATA SHEET
(FIRST STAGE ATTEMPERATOR )

PEF-FULL-003741

FPGD C!S 38 0.2 (3

CONTRACT INFORMATION SHEET A0,
SRS ' PIPING DESIGN CONDITIONS | |
| 2] FEED WATER Geonowrzen _ LOC. PRESS | TEMP
| 3] wr HEATERS BNCLOSURE SUPtRHEA‘rtg ATTERPERATOR SUPERHEATER o i ATTEMP| 2975 5‘0
=1 C)_:‘L — N == o AA source| RNy
5] @ i - 4) ELEVATIONS !
]

s @ LOCATION - | ELEVATION
j . ATTEMPNOZ | 32/ £ &%
| | BEWFEED D225 £ F 7] -
r_g_ SOURCE N B
10 } ATTEMP SYSTER VALVES :
11 - VALVE PEd Cis
E : I8 D‘Q »_N__(%__N_!\‘_,J c |CONTRCL |cvsT
113 | biBLOCK | )

. i N
% ) p 70 PARALE. FIRST STAGE ATTIMPERATORS X ‘(,?SELQ:OM 't
" N . . 1
% ‘(TDTNW_~____4_,________‘INPN?A.LE.)~Z/S/0E %4&”&3‘#\' @ ‘ : i
18 |' FUEL . p R . C ]
19| MAIN STEAM FLOW - MLB/HR 297 (Mue ) L73% (o4 ﬂ |
0| AUXILIARY STEAM FLOW ~{MLB/HR }
SPRAY WATER TEMPERATURE £ 362 3 55 . g
22 Installed Capacity | Design [ Instafled Capacity | Dasign’ .| |
73 Min, Max. Capacity Min. . | Mex, Capatity, § - ‘
24| TOTAL SPRAY WATER FLOW AT SOUACE MLBMHR| 79,3 | 432.0|641. ¢ | s07: ¢1530.5 | 2ap o'} -}
25| SPRAY WATER FLOW THIS ATTEMPERATOR //pag/E | MLB/HR 26.21/08.,681/072, 491 26.91:32.6]/32:&
281 SPRAY WATER PRESS. AT SOURCE (Based on following) PSIG * . T T
-2-7'43ouer DRUM faESSURE __ PSIG 2829 {2829 .2322 . ..2455 "2655 26 55 ___
128 ] ECONOMIZER &p {incl. Static Hoad) | PSI FL 2170212421 63,91 637 63,2}

. {29 |Press. [FEED VALVES AND PIPING AP (Indl. Swtic Head) .. [PSI . (2T 2. 212,72 V200 /0L 1r0 ./ J
f?bJ EXPECTED PRESS AT B&W FEED INLETTERMINAL _|PSIG  179/2.9129/2.91 29/2.91 2729 | 2729127241 3
31| STEAM PRESSURE AT ATTEMPERATOR - PSIG 2785 | 2795 | 2785 12619 | 26/912679 1 .
32| - AP THRU WATER NOZZLE wo7E 4 PSI / 35,% 135,8.1 2.2 5/ a7 -
33| REQ'DSPRAY WATER PRESS AT ATTEMP INLET PSIG 2796 12320. 81815, 8 115624, 2| 26 70 26401
94| PRESS DROP AVAIL FOR ATTEMP. SYSTEM (26-33) |psi ¢ : i -

357 STATIC HEAD, SOURCE TO ATTEMP. NOZZLE, PSy *

PRESS DROP AVAIL FOR PIPING AND VALVES (3435) PSI * .

37 AP B&W PIPING PSi ag o) & o o) )

B8 piping | O P CUST PIPING PSL*

§ TOTAL PIPING LOSS PSt *

a0 | PRESS DROP AVAIL FOR VALVES {36-39) PSI * .

41 AP B&W VALVES (Excluding control valve) Pst o o o e o & '
g Valvag & P CUST VALVES (Exciuding control valve) PSl* ' )
& TOTAL VALVE LOSS {Excluding control valval PSt |

i% | PRESS DIFF. ACROSS CONTROL VALVE (40-43) et | . R

¥ MIN. REQ'D PRESS DROP ACROSS CONTROL VALVE — [ pst 40 1155 (s25 1490 | 292292

| 46 | 1. Indicates information 10 ba complatad by cunomer‘\"’ SUSCESTED ConTROL V"‘-V"S sFP ) -
47 2. Piping and valves 1o be sizod for design cepacity. .
:; Notes 3 Control valve internals mey be sized for “Installed maximum capacity” provaded B
- internals suiteble for des&gn czpacn’y may be ansmnm in the controt valve body. - i
;;% 4, Desia cARACiTy /vazzcs PRESIIRE DRZFP 1§ BRSED &4 FORILLILG 9rmce To 3/28 SHoww oA '_!z
51) <’s 37,00 - E
52

{53 .
54| ATTEMPERATOR TYPE: DSINGLE STAGE ED TANDEM 77057 sﬁqg 0O TWOSTAGE - .

) OOWNSTREAM {1stin COmron o3 FIRST STAGE i—wbm-@amro&) ik
5] ATTEMPERATOR IDENTIFICATION: (] UPSTREAM (2nd in Control) £J.SECOND STAGE (2nd in Control) “'-' ;
R

f |



THE BABCOCK &WI.LCO_X COMPANY
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h ) "

BWFP 330Z7.3 CONTRACT INFORMATION. SHEET ‘ AC,
F_L > [PiP1NG DESIGN CONDITIONS
2] Feen waTeR Sconamnzen i [Loc. PRESS | TEMP
| 3] arr REATERS QB swremieatea ATTONERATOR o CREATER S ATTEMP | 2975 RED
. *
=5 C_j—} —g\]—N’J\, == 7\—@—-4—-————0 SQURCE o
L_S_‘ : : g ELEVATIONS. .
’_§_ @ J) LOCATION ELEVATION |
ua : ATTEMPNOZ | 32/ ~ 6™ .
| 8] Baw FEED D } 225~ ¢
=5 b t ¢ t x SQURCE 2
10 | ATTEMP SYSTEM VALVES =
p vaLvE -, Byl cis
12 ————»—‘*’—D%—N—'&F‘N—N“ c |CONTROL |gusy
113 | b |BLOCK i
’ ' i [ISOLATION] ¥/
15 | p TO PAANLEL FIRST STAGE ATTEMPERATORS « | CHECK Ty
~:—§~ _ e 4w, 2/s/pe By GOy [
18] FUEL Pl P, L :
191 MAIN STEAM FLOW MLB/HR] 23569 (R4ct) 23¢9 (RACL-\.P).
AUXILIARY STEAM FLOW MLB/HR -
2{| SPRAY WATER TEMPERATURE F 210 . 370 N
22 Installed Capacity | Design { Installed Capacity. | Design.. -
23 Min. Max, [Capecity | Min, Max.  { Capacity
24 | TOTAL SPRAY WATER FLOW AT SOURCE MLB/HR| 2,39.81398. S |493.213/2,9966,8|5¢/. 61
25| SPRAY WATER FLOW THIS ATTEMPERATOR /ysagre (MBIHR} 59.9 1 272 &6 | 99. 2 25 cl ae ) 109,/ 1T
354 SPRAY WATER PRESS. AT SOURCE {Basad on following) PSIG * ' - : - :
27/, . {DRUM PRESSURE IS 12445 2990|2990 196D | (248 | /960
26 | 815" {cconomizer A4p_fincl. Static Head] I PSI d0.3(do.3 | 40.3 | 90,3 | 40.3| 0.
| 20 | Press. [FEED VALVES AND PIPING AP {Incl. Static Hoad) PSl 2,41 2.9 2.9 | 2.4 2.4 2.9 1
30 EXPECTED PRESS AT B&W FEED INLET TERMINAL {PSIG AG8T. 7| 2998, 7 24887} 20027} 2662, F| 26027
31| STEAM PRESSURE AT ATTEMPERATOR PSIG 2955 | 2955 | 2955 | /723 | /9731 /923
32| APTHARUWATER NOZZLE s487E < PSi we | 283 129.01/6. 41 2%.3129.06
33.| AEQ'D SPRAY WATER PRESS AT ATTEMP INLET PSIG  lo9e5 €] 2953.31 299 V/9099.9] 2000, 3[199.7
»'| PRESS DROP AVAIL FOR ATTEMP. SYSTEM (26.33) PSt ‘
A6 STATIC HEAD, SOURCE TO ATTEMP, NOZZLE, PSt +
¢'| PRESS DROP AVAIL FOR PIPING AND VALVES (34-35) PSt *
37 AP Ba&W PIPING PS? (@] 3 O 0 o O
381|piing | AP CUST PIPING PSl * :
ot TOTAL PIPING LOSS PS) ¢
48| PHESS DROP AVAIL FOR VALVES (36-39) pSI ¢ .
41 AP B&W VALVES (Excluding controf valve) PSi o) o e, o o o,
Z Valves| DP CUST VALVES (Excluding control valva) SN
£y TOTAL VALVE LOSS (Excluding control valva} PS¢
2 PRESS DIFF. ACROSS CONTROL VALVE {4043) PSI v
] MIN. REQ'D PRESS DROP ACROSS CONTROL VALVE ~— |PSI 0 1 /q0 | /49 | 75 (/90 1/9/
1‘11 1. * Indicates informatian to be comploted by customcr‘L’y SUGGESTEA CONTROL vALVE AP |
47 2. Piping and vaives tQ ba stzed {or design capacity. .
78.. Notes 3. _Conrrol valve internals may b3 slz?d for “lnst.aﬂud maximum capacity” provided [
— internals sultable for design capacity may be instalied In the controf vaive body. . —
rﬂ 4. qEsad CARACITY AORBLT PRESSUNE CRLP 45 QASED oa) REORILLING °RIFILE TO S/I5 SHSA ol‘/‘ S
1 50 ci1s 372,001
51
52
53
B4) AVTEMPERATOR TYPE: _[JSINGLESTAGE _ [{ TANDEM r£/7&<7 STALE D) TWO STAGE
5] L) DOWNSTREAM {15t Contrat) & FIRST STAGE {HorinGonteot |
5g) ATTEMPERATOR {DENTIFICATION: "D UPSTREAM (204 in Control) " [J SECOND STAGE (2nd in Control) . | -
REL. NO. AND om‘sy(g_/g_gf()) CODE NO. COME-NO. | FILE NO.
3340585 | resRE

SUPERHEATER ATTEMPERATOR SYSTEM DATA SHEET
( FIRST STAGE ATTEMPERATOR )

PEF-FULL-003742

FPGD CI

S-38.0_L
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AO.

FEED WATER Siguzen

aFp

HEATERS BNCLOSLRE  SUPERMZATER SUPERHEATER

ATTENPERATOR

O}J\«(% AR

~— . . Yo Tunan;ff

b

To PARAUEL F/A’_é_t._.é.é.%_ ATTEMPERATORS
(mTN.__i____vaPmFL)~2/5/OE el ¥ @

PIFING BE

SIGH CONDITIONS |

LOC.

PRESS’ TEMP

ATTEMP

SQURCE

2975 856

W3

ELEVATIONS

LOCATION - | ELEVATION.

ATTEMENOZ |32/ ~ 671 .|
sawrceo (D225 =9 1. .1

SOURCE

T

ATTENMP SYSTEM V&LVES

VALVE S Cis

.

CONTROL icusT

BLOCK

/"

ISOLATION! ¢/

x 1~ lor{a

CHECK: 1

- FUEL Pl
MAIN STEAM FLOW MLB/HR| / 302 (25% V. A
AUXILIARY STEAM FLOW. MLB/HR -
| SPRAY WATER TEMPERATURE E 275

Design | Instalind Capacity  { Basigy. |

UL S S, UL, SN, U, SR, UG, Sy, SN, S S

13
s ]|
16 |

17

18
19
I20
22
2
24 | TOTAL SPRAY WATER FLOW AT SQURCE
5,
27
%
129 |
30
31
32
33

(FIRST STAGE ATTEMPERATOR)

ULL 003743

Insiafled Capacity
: MiFF%:ax Capacity .§ Min. Max. Copacity
MLB/HR| 59, / | 262,21 3/5. -
SPRAY WATER FLOW THIS ATTEMPERATOR /ypzace |MLB/HR| 79,5 | ype, 41720,/
SPRAY WATER PRESS. AT SQURCE {Based on following) PSIG * .
.. |DRUM PRESSURE . PSIG 1717 L 712072 | 1/4 7
Boler o ONOMIZER AP (incl. Static Head) | PS 36,3 363 |36,
Press. [FEED VALVES AND PIPING AP (Incl. Static Head) PSE 0. 710718, 7
EXPECTED PRESS AT B&W FEED INLET TERMINAL | PSIG /59 )| H5F| [/5F
STEAM PRESSURE AT ATTEMPERATOR PSIG o9 el /09 {
AP THRU WATER NOZZLE 457 4 Sl /2.2 1 32./]133.2]
REQ'D SPRAY WATER PRESS AT ATTEMP INLET PSIG 127,28 s/ 1192, 2]
74| PRESS DROP AVAIL FOR ATTEMP. SYSTEM (26-33) psie '
384 STATIC HEAD,SOURCE TO ATTEMP, NOZZLE, pSI + }
9€ | PRESS DROP AVAIL FOR PIPING AND VALVES (34-38) PSi * ]
37 AP BaW PIPING PSI o o o
3 piping |AP CUST PIPING PSt -
, TOTAL PIPING LOSS pSt *
PRESS DROP AVAIL FOR VALVES 126-39) PS1°
A1 ‘1A P B&wW VALVES {Excluding controt valva) PSt o o [}
5# Valves|d P CUST VALVES {Excluding controf valvel PS] *
¢ TOTAL VALVE LOSS {Excluding control valve) PSi*
b2 | PRESS DIFF. ACROSS CONTROL VALVE (40-43) PSI* .
521 MIN. REQ'D PRESS DROP ACROSS CONTROL VALVE ——{ PSI ZE /50 1 /92, :
146 1. * Indicates information to be completsd by customerL‘)-’gGG“S/‘EO COUT@L VAL Vc AP ____’
47 2. Piping and valvas to be sized for design capacity. .
"4;" Hotes 2. Control vaive intsrnals may be sized for “installed maximum capscity™ pravided . 4
— internaly suitable for design capacity may be instatied in the control valve body. : . —
i G LEVGU CAPACITY AOZRLE PLESSIRE QROF 15 BASER 04 QEORILCING TLIFALS 10 3/2E SHowa 0w </ 37,00
51
52
53
54| ATTEMPERATOR TYPE: LISINGLE STAGE & TANDEM £/257 STAGE 0 TWO STAGE
e | ] U DOWNSTREAM (st in Control] B FIRST STAGE Hawialanueh |
55| ATVEMPERATCR IDENTIFICATION: ‘01 UPSTREAM (2nd in Control) 1 SECOND STAGE (2nd in Control)
REL. NO. AND QATElfr/:j_ /c],g@ i CO%E \%2/ { {gc(o%w/:«o F\E éi 5?{
SUPERH‘ATER ATTEMPERATOR SYSTEM DATA SHEET FPGD Cis-38. 0 2
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THE BABCOCK & WILCOX COMPANY
FOSSIL POWER GENERATION DIVISION

CONTRACT INFORMATION SHEET

GWFP 330273 A
r__; PIPING DESIGN CONDITIONS {
| < | FEED WATER AENCOO(;%‘R!AZACCRE LOC. PRESS TEMP
3 arr REATERS BHCLOSURE SUPERHEATER | ocraton  S0F ERiEATER N ATTEMP | 29751 REC
r_d A\ Y Y == i SOURCE o *
HsT ‘( ) : | ELEVATIONS
r__f}_ LOCATION ~I' ELEVATION
| 7] ATTEMPNOZ [ 32/ '~ 4 “
| 9 BAWFEED @D {2128~ ¢ *
9! SOURCE 1
PQ’ ATTEMP SYSTEM VALVES:
(11 | vawve | BERE os .
12 | l p TO c [CONTROL |evsT
13 | b |BLOCK /
E 1o Paants SECONOD STACE  wroecmss L L:S:é(?g = //’t ]
% (TTA. ‘Z m PARALLEL) VS/DE B8 ZEHB v @

18| FUEL . R, o 0.

19 | MAIN STEAM FLOW MUBHR| 5290 (mer) 1 473% (cuAR)

201 AUXILIARY STEAM ELOW MLB/HR

/| SPRAY WATER TEMPERATURE £ 362 . 355

2 {ratalled Capacity Design | instelled Capacity { Qesign ~{ |

23 “Hin. Max. | Capacity Min. Mex, | Capacity. |

24| TOTAL SPRAY WATER FLOW AT SOURCE MLB/HR] 7 9.3 1432.0]647.¢6 1/22.9 |53C.5 |7.20.0

25| SPRAY WATER FLOW THIS ATTEMPERATOR Juesz.e |MLBMR| 3./ 1/53.21,53.9 {/6.9 ligs.q4 /8549
FZ5N  SPRAY WATER PRESS. AT SQURCE {Based on followlng) P3IG * T
7] TomumeRessuRe . T P61 2829 2822282912655 12655 | 2655
28 | ECONOMIZER A _{Incl. Static Hoad) . PSi P42 702 7421 6" 3.9 1639
' 29 | Press. [FEED VALYVES AND PIPING AP (ind. Static Heod) PSi. 2272 2.7V 127\ s 23 20 L 104
30 EXPECTED PRESS AT B&W FEED INLET TERMINAL | PSIG  129/2.9129/2.9129/2.9 2729 |1 27292729 | " |

31] STEAM PRESSURE AT ATTEMPERATOR ‘ PSIG 2725 | 272512725 V2570252012570 ||

32] AP THRUWATER NOZZLE Ps) / l42.&61492.6 / 3.3 (&3 =1 |

33| REQ'D SPRAY WATER PRESS AT ATTEMP INLET PSIG_ | 2706 |2762.612762.61257/¢ 2633326333
| PRESS DROP AVAIL FOR ATTEMP, SYSTEM (26-33) pSt ,
51| STATIC HEAD, SOURCE TO ATTEMP. NOZZLE, psl * |
58| PRESS DAOP AVAIL FOR PIPING AND VALVES {34-35) Pt * .

37 AP BIW PIPING pSl o o) o c | o O
38 {Piping |3 P CUST PIPING PSI* ‘

TOTAL PIPING LOSS PSI *

PRESS DROP AVAIL FOR VALVES {36-39) PSI * 1

41 AP BEW VALVES (Excluding control valve) PSl o o) 7] o) o o |

27 | Valves A P CUST VALVES (Excluding control valve PSI* ]

TOTAL VALVE LOSS (Excluding control vaive) PSI i
PRESS DIFF. ACROSS CONTROL VALVE {40-43) PSL* ‘ ‘

7] MIN, REQ'D PRESS DROP ACROSS CONTROL VALVE ——|PS! 40 [ 350 |30 |} 40 2701978 |-

46 1. * Indicates information to be completed by ws‘cmer.L’ SUGGESTED cOXMTROL VALYE 4 P -

47 2. Piping and valves 10 be sized for design capacity.

48 |Notes 3. {Zontrol valt{e internals may be siz9d for "lnstlnliod mmfimum capacity”’ provided -
m internals suitable for design capacity may ba installed in the cantrol valve body. — I
150 L

51

=2 |

53 (

54| ATTEMPERAYOR TYPE: [ISINGLE STAGE _ [J TANDEM T A TWOSTAGE t

0 DOWNSTREAM (ist in Contral} T FIRST STAGE (13t in Control}
L% ATTEMPERATOR IDENTIFICATION: 01 UPSTREAM (2nd in Control) I§ SECOND STAGE {@nd-m@ermron '—‘i
AEL. NO. AND DATE 2 /e 7 CODE NO. COMP_NO. | FILE NO.
o 35 p5is | rassy |
= PR -

(secowy STAGE ATTEMPERATOR

SUPERHEATER ATTEMPERATOR SYSTEM DATA SHEET

FPGD CI5-38.0_3.

PEF-FUEL-003744
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iR 33027-3 CONTRACT INFORMATION SHEET AD.
L] ‘ PIPING DESIGN CONDITIONS . |

2 - © CCONOMIIER LOC PRESS | TEMP !
=l FEED WATER A . i

3 HEArEIé ‘Eﬁafo“?dﬁét RIPERHEATER ATTEMPCRATOR SUPERHEATER ATTEMP ;.?75 ?5@ ‘
— -2 ’ ey :

4 - _{;\ H—A, = o e |soumcel. 1
5 | jr o ' ELEVATIONS |
5] - : & )
| 6 | : LOCATION | ELEVATION | |
1 7.4 ATTEMPNOZ (R ¢ - 6%

" ~ pawrFEeD D 1225% 9

9] b q < i x SQURCE .

lo_{ ATTEMP SYSTEM VALVES ]

11 VALVE R s

I . N

12 | . —gp TO ¢ ICONTROL [Co3T,

13| b |BLOCK 7

|14 | : i |ISOLATION! #

15 i 10 paraLEl _SECOA/D STAGE ATTRWERPATORS ¢ | CHECK o

s o R weman Y, pr  BEENSY © J

18| FUEL : £.C, £.C

19| MAINSTEAM FLOW MLB/HRI 2 349 (RACe ) 2369 [ eycl - VA

201 AUXILIARY STEAM £1.0W MLB/HR : :

| SPRAY WATER TEMPERATURE F 370 370

22 installad Capacity Design  { instalied Capacity | Gesign

23 Min. Max, |Cepecity 1 Min. Wax. Capacity | |

24 ). TOTAL SPRAY WATER FLOW AT SOURCE MLB/MR} 739.% |3597.5 1493 21329 1 4e, 71567 &
SPRAY WATER FLOW THIS ATTEMPERATOR fuoza. s IMUB/RR] 2,5 | 97.9 | 929 | 30,7 /25.31,25. 3

243 SPRAY WATER PRESS. AT SOURCE (Based on following) PSIG * ) . }

127 | Boiler DRUM PRESSURE PSIG adqe | 2996 | 2946 /P60 | 1960 | 1360

28 |*°"*" [econoMIZER A tincl, Swmtic Head) . PSi 40,3 60.3 | 40.3142.3| 40.32 | 40.3 1

Eﬁu FEED VALVES AND PIPING AP {Ind. Static Head) PSl 2.9 2.9 1 2.4 {241 2.9 2.4

30 EXPECTED PRESS AT.B&W FEED INLET TERMINAL |PSIG 28,7 24927 249271 2002.7] 260237 20027

31| STEAM PRESSURE AT ATTEMPERATOR PSIG 294931 2943129493 { r9561/95¢& | /2581

32| APTHRU WATER NOZZLE Sl T T ). 7 129.41.29.9

33| REQ'D SPRAY WATER PRESS AT ATTEMP INLET PSIG - 12994 1246/ | 2496 11957 71/995.91¢985.9

%4 PRESS DROP AVAIL FOR ATTEMP. SYSTEM (26-33) PSt* ;

354 STATIC HEAD, SOURCE TO ATTEMP. NOZZLE. PSY Y i

| PRESS DROP AVAIL FOR FIPING ANO VALVES (34-35) PSi * )

37 AP B&W PIPING : : ~psi & < O N7 & 0

38 pining [ &P CUST PIPING Pt * .

: TOTAL PIPING LOSS PSI®

y PRESS DROP AVAIL FOR VALVES (36-39) pSl*
41 AP B&W VALVES (Excluding contro] valve) PSt 17 o o o7 o 0
Valved & P CUST VALVES [Excluding control valve) PS) *
{ ITOTAL VALVE LOSS (Excluding control valve) PSSl
% PRESS DIFF, ACRQSS CONTROL VALVE (4043} PSi®
' MIN. REQ'D PRESS DRGP ACROSS CONTROL VALVE PS| g0 /80| /8O L FO | 250 | 25O
146 | 1. ® lndicass information 1o be completad by customer, ||
a7 2. Piping and valves to be sized for dosign capacity.
'@ 3. Contro! valve internals may be sized for ““Instalied maximum capacity” provided e
148 Nates Intgrnals suitable for dasign capscity may bo installod in'the control valve body. —-——]
149 | . : -
0 -
51
52
53 )
54| ATTEMPERAYGR TYPE: [ISINGLESTAGE  [J TANDEM £} TWO STAGE
sy . CJ DOWNSTAEAM (15t in Control) LI FIRST STAGE, {15t in Control) ]
5g| ATTEMPERATOR IDENTIFICATION: '] UPSTREAM {2nd in Control] ) SECOND STAGE {2nd in Contrall - { .
. < D '] CODE NO. - COMP.NO. | FILE NO. ‘
REL. NO. AND DATE\Jo(\ﬁﬂ/%,gO) Y 7zd) N v {K‘gfo , ‘z; 9. ()78;/
. 434 J5KE | pB-4F
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BWFP 33027 -3 A
H‘ FIPING DESIGN CONDITIONS | |
B " o - S T AR
3 ase 5 : ATTEMPERATOR 1 7o awe ATTEMP 2G5 | R3O
: N Sl vy IECLET S o
L 5, ' ELEVATIONS
6. CL LOCATION ELEVATIGH
[__z: ATTEMPNOZ |32/ =67,
n BAWFEED @ (225 -9 % { |
ry SOURCE . R
110 | ATTEMP SYSTEM VALVES
11 | VALVE  BBPRY Cis
12 c |CONTROL jCvwsTi
13 baLock ' {
E _ i |ISOLATION| [,
15 To rraun SECOHD STAGE ATTBMPERATORS ¥ | CHECK P
e o e s pg BRSNS @
18] FUEL L C. |
19 | MAIN STEAM FLOW MLB/RR] /2> (2520 /. 1°.) |
| AUXILIARY STEAM FLOW - MLB/HR - |
SPRAY WATER TEMPERATURE F 275 - ‘ }
3 Installed Capacity Oesign | Installed Capacity {-Design - [ |
23 . Min. Max. |Capacity | Min, | Max. Cagacity _J
24| TOTAL SPRAY WATER FLOW AT SOURCE MLB/HR} , 89,/ | 242.9 13753 K
25| SPRAY WATER FLOW THIS ATTEMPERATOR /uwg g IMLBIHR! 7.9 |67, ¢4 |67. 6
I3&1 SPRAY WATER PRESS. AT SOURCE {Based on following) sIGY | _
27{ _ |DRUM PRESSURE PSIG 07 L7 L1/ 7
E1B°“°' ECONOMIZER &P (incl. Static Head] . PS! 36.32 1%6.3 | 36,3
129 | Press. {FEED YALVES AND PIPING AP {inel. Static Head) PSS 71, 7 .7
30 EXPECTEQ PRESS AT B&w FEED INLET TERMINAL _[PsiG I, /59 | ,/549 | 1754
31| STEAM PRESSURE AT ATTEMPERATOR PSIG 099 /991 /099
32| AP THRU WATER NDZZLE ) ./ 1 39.21 34 2
33| REQDSPRAY WATER PRESS AT ATTEMP INLET Psic ot 4s33, 21133, 2
5| PRESS DROP AVAIL FOR ATTEMP. SYSTEM (26-33) S * ‘ .
384 STATIC HEAD, SOURCE TO ATTEMP. NOZZLE. pSt *
3| PRESS DROP AVAIL FOR PIPING AND VALVES (34-36) PSI*
37 AP BAW PIPING - Pst o o O ]
3 piping |AP CUST PIPING psie 1 ‘ ‘ )
TOTAL PIFING LOSS PSt ¢ ]
#C| PRESS DROP AVAIL FOR VALVES (36-39) PSt * - !
41 AP B&W VALVES (Exciuding controt valve) PSt o e o . o
7} Vaivesl & P CUST VALVES {Excluding cantrol valve) ¥Si T |
& TOTAL VALVE LGSS (Excluding contral valvel pSi* it
Af | PRESS DIFF. ACAOSS CONTROL VALVE {4043 Pt 1
¥] MIN. REO'D PRESS DROP ACROSS CONTROL VALVE — | PS5t g0 | 75 7S j
146 | 1. * Indicates information 1o bu complated by custamer, P SUSGESTED ConTROL vALVE AP {
47 2. Piping and valves to be sized for design capacity. _—i
'4—8"' Notes 3 Control velva Intornals may ba sized for "Ir\st.aﬂed maximum capacity” provided '_"E
r—— imternals suitable for design capacity may be installed In tho control valve body, r——-—l
49|
[0 ]
51 ]
52 )
53 !
54| ATTEMPERATOR TYPE: [ISINGLE STAGE [ TANDEM - Kl TWQ STAGE
rg_ 1 DOWNSTREAM {15t in Controf) 3 FIRST STAGE {15t in Control}
gg| ATTEMPERATOR IDENTIFICATION: . (3 UPSTREAM {2nd in Contral} 2 SECOND STAGE {daduiaGanerdh

REL. NO. AND DATE 3@_/(]/%)

CODE NO.

334~ 4.

el

SUPERHEATER ATTEMPERATOR SYSTEM DATA SHEET
( SEcouvo STACE ATTEMPE.QAm';Q)

COMP.NO. | FILENO. —
sKE 1 RBSEE
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