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Mirant Delta, LLC
696 West 10" Street, PO Box 192, Pittsburg, CA 94565
T 925427 3500 F 9254273518 U www.mirant.com

MIRANT"®

March 7, 2008

Ms. Judy Brown

New Resource Interconnection
California ISO

151 Blue Ravine Road
Folsom, CA 95630

Re: LGIP Interconnection Request
Marsh Landing Generating Station
Combined Cycle Units

Dear Ms. Brown,

Enclosed please find the LGIP Interconnection Request by Mirant Delta, LLC for the
Marsh Landing Generating Station — Combined Cycle Units. Also enclosed are a check
to CAISO for the applicable deposit amount and evidence of site control.

Please contact Chuck Hicklin (contact information noted on the application form) or call
me at (925) 427-3560 if you have any questions or require additional information in order

to process our application. Mirant looks forward to working with California 1ISO to
develop this project.

Sincerely, o AS
v WA/
— /

John Chillemi
President

Enclosures



2 Mirant Delta, LLC BANK OF AMERICAN A 7012237
MIRAN T 1155 Perimeter Center West

Atlanta, GA 30338

CHECK DATE | CHECK NUMBER | CHECK AMOUNT

06-MAR-08 7012237 *****10,000.00
PAY  Ten Thousand Dollars And 00 Cents™+++srsmsssrirssnnsnsisrins
TO THE CALIFORNIA INDEPENDENT SYSTEM OPERATOR P 40T ey by
ORDER 151 BLUE RAVINE ROAD ,ﬁ?f sl FEo G
OF  FOLSOM, CA 95746 e
United States o

"*O0P082237m wLb 000082 3754795 WBRNT

YOUR INVOICE NUMBER INVOICE DATE DESCRIPTION DISCOUNT TAKEN [ NET CHECK AMOUNT
100000006MAR2

06-MAR-08 Deposit for interconnect applica 0.00 10,000.00

Totals: 0.00 10,000.00
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APPENDIX 1 to LGIP
INTERCONNECTION REQUEST

Provide three copies of this completed form pursuant to Section 6 below. T

MW RS R BT ol i
1. The undersigned Interconnection Customer submits this request to interconnect its Large ™"
Generating Facility with the 1SO Controlled Grid pursuant to the I1SO Tariff.

2. This Interconnection Request is for {check one):
O A proposed new Large Generating Facility.
™ An increase in the generating capacity or a Material Modification of an existing

Generating Facility.

3. The Interconnection Customer provides the following information:
a. Address or location, including the county, of the proposed new Large Generating
Facility site or, in the case of an existing Generating Facility, the name and specific
location, including the county, of the existing Generating Facility.
Project Name: Marsh Landing Generating Station — Combined Cycle Units

Project Location:
Street Address: 3201 Wilbur Avenue

City, State: Antioch, CA
County: Contra Costa (Unincorporated)
Zip Code: 94509

b. Maximum megawatt electrical output of the proposed new Large Generating Facility
or the amount of megawatt increase in the generating capacity of an existing
Generating Facility:

Maximum megawatt electrical output (Net MW}: 611 or
Megawatt increase (Net MW):

c. Type of project (i.e., gas turbine, hydro, wind, etc.) and general description of the
equipment configuration:

[ Cogeneration O Reciprocating Engine
[J Biomass (] Steam Turbine

(] Gas Turbine ] wind

O Hydro (O Photovoltaic

B Combined Cycle
Other (please describe):
General description of the equipment configuration:

Two one on one combined cycle generators

Issued by: Charles F. Robinson, Vice President and General Counsel Effective: Upon Date of Final Commission
Issued on: January 5, 2005 Order on Order No. 2003 Compliance Filing
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d. Proposed In-Service Date, Trial Operation date and Commercial Operation Date by
month, day, and year and term of service.

Proposed In-Service date: 10/ 30/ 2011

Proposed Trial Operation date: 047307 2012 {first of two units)
Propesed Commercial Operation date: 07 7 30/ 2012 {first of two units)
Proposed Term of Service: 30 years

e. Name, address, telephone number, and e-mail address of the Interconnection
Customer's contact person.

Name: Chuck Hicklin

Title: Engineering Manager
Company Name:  Mirant Delta, LLC
Street Address: 696 West Tenth Street

City, State: Pittsburg, CA
Zip Code: 94565

Phone Number: (925) 779-6512
Fax Number: (925) 779-6509

Email Address: chuck.hicklin@mirant.com

f.  Approximate location of the proposed Point of Interconnection (i.e., specify
interconnection point(s) and the location of interconnection):

Contra Costa 230 kV switchyard.
g. Interconnection Customer Data (set forth in Attachment A).

On, or before, the return of the executed Interconnection Feasibility Study
Agreement to the ISO, the Interconnection Customer shall provide to the ISO the
technical data called for in LGIP Appendix 1, Attachment A. Three (3) copies are
required.

4, Applicable deposit amount as specified in the Interim LGIP made payable to
California ISO. Send check to CAISO with Appendix 1 to LGIP Interconnection Request
for processing.

5. Evidence of Site Control as specified in the LGIP and name(s), address(es) and contact
information of site owner(s) (check one}:

B3 Is attached to this Interconnection Request
U Will be provided at a later date in accordance with this LGIP

Mirant Delta, LLC {formerly known as Southern Energy Delta, L.L.C.) owns the site
as evidenced by the enclosed Grant Deed dated as of April 15, 1999.

6. This Interconnection Request shall be submitted to the representative indicated below:

Judy Brown

New Resource Interconnection

California 1SO

P.O. Box 639014

Folsom, CA 95763-9014

Overnight address: 151 Blue Ravine Road, Folsom, CA 95630

Issued by: Charles F. Robinson, Vice President and General Counsel Effective; Upon Date of Final Commission
Issued on: January 5, 2005 Order on Order No. 2003 Compliance Filing
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7.

Issued on: January 5, 2005

Representative of the Interconnection Customer to contact {To be completed by the

Interconnection Customer].

Name: Chuck Hicklin

Title: Engineering Manager
Company Name:  Mirant Delta, LLC
Street Address: 696 West Tenth Street

City, State: Pittsburg, CA
Zip Code: 94565

Phone Number: (925) 779-6512
Fax Number: (925) 779-6509

Email Address: chuck.hicklin@mirant.com

This Interconnection Request is submitted by:  Chuck Hicklin

Name of the Inte&\jctlon Cu/s?e /K Mirant Delta, LLC
By (signature)’ //

Name (type or pnn John Chillemi

Title: President

Date: March 7, 2008

Issued by: Charles F. Robinson, Vice President and General Counsel Effective: Upon Date of Final Commission
Order on Order No. 2003 Compliance Filing
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Attachment A
To Part 1
Interconnection Request

LARGE GENERATING FACILITY DATA

Provide three copies of this completed form pursuant to Section 7 of Part 1.

1. Provide two original prints and one reproducible copy (no larger than 36" x 24") of the
following:

A. Site drawing to scale, showing generator location and point of interconnection with the
ISO Controlled Grid. (See Attachment A-1.)

B. Single-line diagram showing applicable equipment such as generating units, step-up
transformers, auxiliary transformers, switches/disconnects of the proposed
interconnection, including the required protection devices and circuit breakers. For wind
generator farms, the one line diagram should include the distribution lines connecting the
various groups of generating units, the generator capacitor banks, the step up
transformers, the distribution lines, and the substation transformers and capacitor banks
at the point of interconnection with the utility. (See Attachment A-2.)

2. Generating Facility Information
A) Total Generating Facility rated output (kW): 626,000 kKW
B) Generating Facility auxiliary load (kW): 15,000 kW
C) Project net capacity (kW): 611,000 kW

D) Standby load when Generating Facility is off-line (kw): TBD (< 15,000 kW)

E) Number of Generating Units: Four (two 285 MVA GTs and two 83 MVA STs operated in
1 on 1 combined cycle mode)
(Please repeat the following items for each generator)

285 MVA Units

F) Individual generator rated output (kW for each unit): 242,000 kW
G) Manufacturer: Siemens

H) Year Manufactured: TBD

1) Nominal Terminal Voltage: 16.5 kV

J) Rated Power Factor (%): 85%

K) Type (Induction, Synchronous, D.C. with Inverter): Synchronous

L) Phase (3 phase or single phase): 3-phase

M) Connection (Delta, Grounded WYE, Ungrounded WYE, impedance  grounded): Delta
(secondary) — Grounded WYE (Primary)

N) Generator Voltage Regulation Range: 0.94 to 1.06 p.u.

0) Generator Power Factor Regulation Range: N/A
83 MVA Units
F) Individual generator rated output (kW for each unit): 71,000 kW
G) Manufacturer; Siemens
H) Year Manufactured: TBD
1) Nominal Terminal Voltage: 13.8 kV
J) Rated Power Factor (%): 85%

K) Type (Induction, Synchronous, D.C. with Inverter): Synchronous
L) Phase (3 phase or single phase): 3-phase

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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M) Connection (Delta, Grounded WYE, Ungrounded WYE, impedance  grounded): Delta
(secondary) — Grounded WYE (Primary)
N) Generator Voltage Regulation Range: 0.94 to 1.06 p.u.
0) Generator Power Factor Regulation Range: N/A
P) For combined cycle plants, specify the plant output for an outage of the steam turbine or

an outage of a single combustion turbine:

Outage of one ST: 540,000 kW (net)

Outage of one CT: 305,500 kW (net)

3. Synchronous Generator — General Information:
(Please repeat the following for each generator)

Cow>»

omm

e

OCOow>»

@mm

e

285 MVA Units

Rated Generator speed (rpm): 3600 rpm

Rated MVA: 285 MVA

Rated Generator Power Factor: 0.85

Generator Efficiency at Rated Load (%): 98.75% (including excitation and bearing
losses)

Moment of Inertia (including prime mover): 496,446 Ib_ﬁg

Inertia Time Constant (on machine base) H: 5.21 sec.

SCR (Short-Circuit Ratio - the ratio of the field current required for rated open-circuit
voltage to the field current required for rated short-circuit current): 0.45

Please attach generator reactive capability curves. See Attachment A-2.

Rated Hydrogen Cooling Pressure in psig (Steam Units only): N/A

Please attach a plot of generator terminal voltage versus field current that shows the air
gap line, the open-circuit saturation curve, and the saturation curve at full load and rated
power factor. See Attachment A-2.

83 MVA Units

Rated Generator speed (rpm): 3600 rpm

Rated MVA: 83 MVA

Rated Generator Power Factor: 0.85

Generator Efficiency at Rated Load (%): 98.22% (including excitation and bearing
losses)

Moment of Inertia (including prime mover): 65,429 Ib_ﬁg

Inertia Time Constant (on machine base) H: 2.36 sec.

SCR (Short-Circuit Ratio - the ratio of the field current required for rated open-circuit
voltage to the field current required for rated short-circuit current): 0.51

Please attach generator reactive capability curves. See Attachment A-2.

Rated Hydrogen Cooling Pressure in psig (Steam Units only): N/A — Air Cooled

Please attach a plot of generator terminal voltage versus field current that shows the air
gap line, the open-circuit saturation curve, and the saturation curve at full load and rated
power factor. See Attachment A-2.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION

FERC ELECTRIC TARIFF First Revised Sheet No. 1030
THIRD REPLACEMENT VOLUME NO. lI Superseding Original Sheet No. 1030
4, Excitation System Information

(Please repeat the following for each generator)

©

nmoo

285 MVA Units

Indicate the Manufacturer _ SIEMENS and Type _7_of excitation system used for the
generator. For exciter type, please choose from 1 to 8 below or describe the specific
excitation system.

1) Rotating DC commutator exciter with continuously acting regulator. The
regulator power source is independent of the generator terminal voltage and
current.

2) Rotating DC commentator exciter with continuously acting regulator. The

regulator power source is bus fed from the generator terminal voltage.

3) Rotating DC commutator exciter with non-continuously acting regulator (i.e.,
regulator adjustments are made in discrete increments).

4) Rotating AC Alternator Exciter with non-controlled (diode) rectifiers. The
regulator power source is independent of the generator terminal voltage and
current (not bus-fed).

5) Rotating AC Alternator Exciter with controlled (thyristor) rectifiers. The regulator
power source is fed from the exciter output voltage.

6) Rotating AC Alternator Exciter with controlled (thyristor) rectifiers.

7 Static Exciter with controlled (thyristor) rectifiers. The regulator power source is
bus-fed from the generator terminal voltage.

8) Static Exciter with controlled (thyristor) rectifiers. The regulator power source is
bus-fed from a combination of generator terminal voltage and current
(compound-source controlled rectifiers system.

Attach a copy of the block diagram of the excitation system from its instruction manual.
The diagram should show the input, output, and all feedback loops of the excitation
system. See Attachment A-2.

Excitation system response ratio (ASA): 3.5 (for 200% ceiling voltage factor)

Full load rated exciter output voltage: 447.6 V

Maximum exciter output voltage (ceiling voltage): 895 V

Other comments regarding the excitation system?

83 MVA Units

Indicate the Manufacturer _SIEMENS and Type _4 of excitation system used for the
generator. For exciter type, please choose from 1 to 8 below or describe the specific
excitation system.

1) Rotating DC commutator exciter with continuously acting regulator. The
regulator power source is independent of the generator terminal voltage and

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION

FERC ELECTRIC TARIFF First Revised Sheet No. 1030
THIRD REPLACEMENT VOLUME NO. Il Superseding Original Sheet No. 1030
current.

2) Rotating DC commentator exciter with continuously acting regulator. The
regulator power source is bus fed from the generator terminal voltage.

3) Rotating DC commutator exciter with non-continuously acting regulator (i.e.,
regulator adjustments are made in discrete increments).

4) Rotating AC Alternator Exciter with non-controlled (diode) rectifiers. The
regulator power source is independent of the generator terminal voltage and
current (not bus-fed).

5) Rotating AC Alternator Exciter with controlled (thyristor) rectifiers. The regulator
power source is fed from the exciter output voltage.

6) Rotating AC Alternator Exciter with controlled (thyristor) rectifiers.

7) Static Exciter with controlled (thyristor) rectifiers. The regulator power source is
bus-fed from the generator terminal voltage.

8) Static Exciter with controlled (thyristor) rectifiers. The regulator power source is

©

bus-fed from a combination of generator terminal voltage and current
(compound-source controlled rectifiers system.

Attach a copy of the block diagram of the excitation system from its instruction manual.

The diagram should show the input, output, and all feedback loops of the excitation
system. See Attachment A-2.

nmoo

Excitation system response ratio (ASA): 1.24

Full load rated exciter output voltage: 163 V

Maximum exciter output voltage (ceiling voltage): 228 V
Other comments regarding the excitation system?

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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5.

Superseding Original Sheet No. 1034

Power System Stabilizer Information.

(Please repeat the following for each generator. All new generators are required to install PSS
unless an exemption has been obtained from WECC. Such an exemption can be obtained for
units that do not have suitable excitation systems.)

o>

ow>

285 MVA Units

Manufacturer: Siemens
Is the PSS digital or analog? Digital
Note the input signal source for the PSS?
_X_ Bus frequency Shaft speed Bus Voltage
X — Generator Electrical Power Other (specify source)
Please attach a copy of a block diagram of the PSS from the PSS Instruction Manual and
the correspondence between dial settings and the time constants or PSS gain. See
Attachment A-2.
Other comments regarding the PSS?

83 MVA Units

Manufacturer: Siemens
Is the PSS digital or analog?  Digital
Note the input signal source for the PSS?
_X_ Bus frequency Shaft speed Bus Voltage
X — Generator Electrical Power Other (specify source)
Please attach a copy of a block diagram of the PSS from the PSS Instruction Manual and
the correspondence between dial settings and the time constants or PSS gain. See
Attachment A-2.
Other comments regarding the PSS?

Turbine-Governor Information
(Please repeat the following for each generator)

Please complete Part A for steam, gas or combined-cycle turbines, Part B for hydro turbines, and
Part C for both.

B.

285 MVA Units
Steam, gas or combined-cycle turbines:

1)) List type of unit (Steam, Gas, or Combined-cycle): Gas

2) If steam or combined-cycle, does the turbine system have a reheat process (i.e.,
both high and low pressure turbines)? N/A
3) If steam with reheat process, or if combined-cycle, indicate in the space

provided, the percent of full load power produced by each turbine:
Low pressure turbine or gas turbine: N/A%
High pressure turbine or steam turbine: N/A%

Hydro turbines:

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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1) Turbine efficiency at rated load: %
2) Length of penstock: ft
3) Average cross-sectional area of the penstock: ft2
4.) Typical maximum head (vertical distance from the bottom of the penstock, at the
gate, to the water level): ft
5) Is the water supply run-of-the-river or reservoir:
6.) Water flow rate at the typical maximum head: ft3/sec
7) Average energy rate: kW-hrs/acre-ft
8. Estimated yearly energy production: kW-hrs
C. Complete this section for each machine, independent of the turbine type.
1) Turbine manufacturer: Siemens
2) Maximum turbine power output: 231 MW
3) Minimum turbine power output (while on line): 120 MW
4) Governor information:
a Droop setting (speed regulation): 4%
b: Is the governor mechanical-hydraulic or electro-hydraulic

(Electro-hydraulic governors have an electronic speed sensor and
transducer.)? Electro-hydraulic

C: Other comments regarding the turbine governor system?
83 MVA Units
A. Steam, gas or combined-cycle turbines:

1) List type of unit (Steam, Gas, or Combined-cycle): Steam

2) If steam or combined-cycle, does the turbine system have a reheat process (i.e.,
both high and low pressure turbines)? No
3) If steam with reheat process, or if combined-cycle, indicate in the space

provided, the percent of full load power produced by each turbine:
Low pressure turbine or gas turbine: 47%
High pressure turbine or steam turbine: 53%

B. Hydro turbines:
1) Turbine efficiency at rated load: %
2) Length of penstock: ft
3) Average cross-sectional area of the penstock: ft2
4) Typical maximum head (vertical distance from the bottom of the penstock, at the
gate, to the water level): ft
5) Is the water supply run-of-the-river or reservoir:
6.) Water flow rate at the typical maximum head: ft3/sec
7.) Average energy rate: kW-hrs/acre-ft
8. Estimated yearly energy production: kW-hrs
C. Complete this section for each machine, independent of the turbine type.
1) Turbine manufacturer: Siemens
2) Maximum turbine power output: 68 MW
3) Minimum turbine power output (while on line): _10 MW

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF First Revised Sheet No. 1034
THIRD REPLACEMENT VOLUME NO. Il Superseding Original Sheet No. 1034

4) Governor information:
a: Droop setting (speed regulation): 5%
b: Is the governor mechanical-hydraulic or electro-hydraulic
(Electro-hydraulic governors have an electronic speed sensor and
transducer.)? Electro-hydraulic

C: Other comments regarding the turbine governor system?

7. Synchronous Generator and Associated Equipment — Dynamic Models:

For each generator, governor, exciter and power system stabilizer, select the appropriate
dynamic model from the General Electric PSLF Program Manual and provide the required input
data. The manual is available on the GE website at www.gepower.com. Select the following links
within the website: 1) Our Businesses, 2) GE Power Systems, 3) Energy Consulting, 4) GE PSLF
Software, 5) GE PSLF User’'s Manual.

There are links within the GE PSLF User’'s Manual to detailed descriptions of specific models, a
definition of each parameter, a list of the output channels, explanatory notes, and a control
system block diagram. The block diagrams are also available on the Ca-ISO website.

If you require assistance in developing the models, we suggest you contact General Electric.
Accurate models are important to obtain accurate study results. Costs associated with any
changes in facility requirements that are due to differences between model data provided by the
generation developer and the actual generator test data, may be the responsibility of the
generation developer.

See Attachment A-3.

8. Induction Generator Data:
A. Rated Generator Power Factor at rated load:
B. Moment of Inertia (including prime mover):
C. Do you wish reclose blocking? Yes __ , No____

Note: Sufficient capacitance may be on the line now, or in the future, and the generator
may self-excite unexpectedly.

9. Generator Short Circuit Data
For each generator, provide the following reactances expressed in p.u. on the generator base:
285 MVA Units
X"1 — positive sequence subtransient reactance: 0.1931
X"2 — negative sequence subtransient reactance: 0.1931
. X"0 — zero sequence subtransient reactance: 0.1162

Generator Grounding:

A. Solidly grounded
B. _ X  Grounded through an impedance

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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Impedance value in p.u on generator base. R: _TBD p.u.
X:_0 pu
C. Ungrounded
83 MVA Units
. X"1 — positive sequence subtransient reactance: 0.156
. X"2 — negative sequence subtransient reactance: 0.156
. X"0 — zero sequence subtransient reactance: 0.098

Generator Grounding:

A. Solidly grounded
B. _ X Grounded through an impedance

Impedance value in p.u on generator base. R: _TBD p.u.
X:_0 p.u.
C. Ungrounded

10. Step-Up Transformer Data
For each step-up transformer, fill out the data form provided in Table 1.
11. Line Data

There is no need to provide data for new lines that are to be planned by the Participating TO.
However, for transmission lines that are to be planned by the generation developer, please
provide the following information:

Nominal Voltage: 230 kV

Line Length (miles): 0.229 miles

Line termination Points: Power Plant 230 kV bus and Contra Costa 230 kV Switchyard
Conductor Type: ACSR Size: 1590 kcmil (Falcon)

If bundled. Number per phase: N/A, Bundle spacing: N/A in.

Phase Configuration. Vertical: _ X , Horizontal:

Phase Spacing (ft): A-B: 17 feet, B-C: 17 feet, C-A: 34 feet

Distance of lowest conductor to Ground: _49 ft

Ground Wire Type: _EHS Size: 0.5 inch dia. Distance to Ground: 100 ft

Attach Tower Configuration Diagram

Summer line ratings in amperes (normal and emergency) 1354 A Normal; 1547 A Emergency
Resistance (R ): 0.000030 _ p.u**

Reactance: ( X): 0.000316 p.u**

Line Charging (B/2): 0.000704 p.u**

** On 100-MVA and nominal line voltage (kV) Base

See Attachment A-4 for a tower configuration drawing.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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12. Wind Generators

Number of generators to be interconnected pursuant to this Interconnection Request:

Elevation: Single Phase Three Phase

Inverter manufacturer, model name, number, and version:

List of adjustable setpoints for the protective equipment or software:

Field Volts:
Field Amperes:
Motoring Power (KW):

Neutral Grounding Resistor (If Applicable):
I,°t or K (Heating Time Constant):

Rotor Resistance:

Stator Resistance:

Stator Reactance:

Rotor Reactance:

Magnetizing Reactance:

Short Circuit Reactance:

Exciting Current:
Temperature Rise:
Frame Size:
Design Letter:
Reactive Power Required In Vars (No Load):

Reactive Power Required In Vars (Full Load):

Total Rotating Inertia, H: Per Unit on KVA Base

Note: A completed General Electric Company Power Systems Load Flow (PSLF) data sheet must
be supplied with the Interconnection Request. If other data sheets are more appropriate to the
proposed device then they shall be provided and discussed at Scoping Meeting.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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TABLE 1-1

TRANSFORMER DATA

UNIT 285 MVA Units
NUMBER OF TRANSFORMERS 1 per unit PHASE 3 Phase
RATED KVA H Winding X Winding Y Winding
Connection
(Delta, Wye, Gnd.) Grounded-Wye Delta N/A
55 C Rise
65 C Rise 280 MVA 280 MVA N/A
RATED VOLTAGE (kV) 230 16.5 N/A
BIL (kV) 750 150 N/A
AVAILABLE TAPS +/- 5% (2.5% None N/A
(planned or existing) each step)
LOAD TAP CHANGER? No No N/A
TAP SETTINGS 1.0 1.0
COOLINGTYPE: OA_ OAIFA____ OAIFAIFA_X OAI/FOA
IMPEDANCE H-X H-Y X-Y
Percent 9% N/A N/A
MVA Base 168 N/A N/A
Tested Taps 1.0 N/A N/A
WINDING RESISTANCE H X Y
Ohms IBD (0.5-1.0 TBD (0.005 - N/A
Ohm) 0.010 Ohm)
CURRENT TRANSFORMER RATIOS
H 1200:5 X _12000:5 Y N/A N N/A

PERCENT EXCITING CURRENT 100 % Voltage: TBD 110% Voltage: TBD

Supply copy of nameplate and manufacture’s test report when available.

Issued by: Charles F. Robinson, Vice President and General Counsel
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TABLE 1-2

TRANSFORMER DATA

UNIT 83 MVA Units
NUMBER OF TRANSFORMERS 1 per unit PHASE 3 Phase
RATED KVA H Winding X Winding Y Winding
Connection
(Delta, Wye, Gnd.) Grounded-Wye Delta N/A
55 C Rise
65 C Rise 90 MVA 90 MVA N/A
RATED VOLTAGE (kV) 230 13.8 N/A
BIL (kV) 750 150 N/A
AVAILABLE TAPS +/- 5% (2.5% None N/A
(planned or existing) each step)
LOAD TAP CHANGER? No No N/A
TAP SETTINGS 1.0 1.0
COOLINGTYPE: OA_ OAIFA____ OAIFAIFA_X OAIFOA
IMPEDANCE H-X H-Y X-Y
Percent 9% N/A N/A
MVA Base 54 N/A N/A
Tested Taps 1.0 N/A N/A
WINDING RESISTANCE H X Y
Ohms IBD (0.5-1.0 TBD (0.005 - N/A
Ohm) 0.010 Ohm)
CURRENT TRANSFORMER RATIOS
H 300:5 X __4000:5 Y N/A N N/A

PERCENT EXCITING CURRENT 100 % Voltage: TBD 110% Voltage: TBD

Supply copy of nameplate and manufacture’s test report when available.

Issued by: Charles F. Robinson, Vice President and General Counsel

Issued on: June 23, 2006

Effective: March 1, 2006
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SIEMENS

Siemens Power Generation, Inc.

GENERATOR STABILITY MODEL DATA AT RATED MVA & kV

Customer: SGT6-5000F(4) Turbine

Unit(s): REFERENCE SGen6-1000A

Ratings: MVA: 285 kV: 16.5 Frequency (Hz): 60 SCR: 0.45
RPM: 3600 pf: 0.85 PSIG: N/A Type: AIR-Cooled

Reactances [per unit] Saturated Unsaturated  Time Constants [s]

Direct axis Direct axis

e Synchronous  (Xqg) 2.1215 2.3635 e Transient, open circuit. (T'w) 10.480

e Transient (X'a) 0.2640 0.3001 e Sub-transient, open circuit. (T"s%) 0.048

e Sub-transient (X"y) 0.1944 0.2255 e Transient, L-N short-circuit. (T'y) 2.248

Quadrature axis e Sub-transient, L-N short-circuit (T"s1) 0.042

e Synchronous  (Xg) 2.0665 2.3022 e Transient, L-L short-circuit (T'y) 1.874

e Transient (X'g) 0.4323 0.4913 e Sub transient, L-L short-circuit (T"s2) 0.040

e Sub-transient (X"g) 0.1917 0.2225 e Transient, 3-phase short-circuit (T'gs) 1.171

Armature leakage, (X)) 0.1820 0.1916 e Sub transient, 3-phase (T"ss) 0.035

steady- state short-circuit

Zero sequence (Xo) 0.1162 0.1224 Quadrature axis

Negative sequence (X,) 0.1931 0.2240 e Transient, open-circuit. (T'y) 1.164

Potier Reactance  (Xp) ---- 0.2555 e Sub-transient, open-circuit. (T"q) 0.079
e Transient, L-N, short-circuit (T'y1) 0.331

Resistance and Capacitance e Sub-transient, L-N, short-circuit (T"q1)) 0.053

Armature e Transient, L-L, short-circuit (T'y) 0.292

e Zero Seq. Res. [p.u.] (Ro) 0.00145 e Sub-transient, L-L short-circuit  (T"q2) 0.049

e Positive Seq. Res. [p.u] (Ri) 0.00216 e Transient, 3-phase short-circuit (T'gs) 0.219

e Negative Seq. Res. [p.u.] (Ry) 0.02039 e Sub-transient, 3 phase (T"g) 0.035

short-circuit
¢ DC Res,, per phase @ (Ra) 0.00072
75°C [Q]

e Capacitance to ground [uF/phase] 0.427 DC component of SC current (Tas) 0.685

Field DC component of L-N fault (Tas) 0.594

e DCRes. @ 75°C [Q] (RF) 0.163 DC component of L-L fault (Taz) 0.685

Excitation/Field Data Inertia Constants

Generator field voltage [V] 318.1  Turbine, Generator and Exciter, WR? [Ibf-ft?] 496446

Exciter power [KW] 640.0 Turbine, Generator and Exciter, H Constant  5.22

Field current at rated pf [A] 1710  [KW-sec/kVA]

Field current required to put flux across 498

air gap [A] Short-circuit Torqgue Data

Exciter voltage [V] 350 Ty = (MVA)[-pf+(Ae?sin(ot)-Be™'sin(2ot)+Ce™)]

Field current, no load. [A] 554 T,=A=6.798 a=a=3.012

Saturation factor at 1.0 x (rated kV) [%] 11.4 T,=B=3.399 f=b=3.103

Saturation factor at 1.2 x (rated kV) [%0] 48.9 T3=C=0.593 y=c=2.715

Engineer Date

Document Number Rev.

Copyright 2006 Siemens Power Generation. All Rights Reserved. This document contains information confidential and
proprietary to Siemens Power Generation. It is submitted in confidence and is to be used solely for the purpose for which it is
furnished and returned upon request. This document and such information is not to be reproduced, transmitted, disclosed or
used in whole or in part without the written authorization of Siemens Power Generation. Confidential.



CUSTOMER: SGT6-5000F(4) GT

MISCELLANEOUS CURVES

UNIT: REFERENCE SGen6-1000A

REACTIVE MVA (OVEREXCITED)

(UNDEREXCITED)

300

SIEMENS POWER GENERATION
CALCULATED CAPABILITY CURVES
AT 100 PERCENT VOLTAGE Qs.s )
AR COOLED TURBINE GENERATOR
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ENGINEER: C. Giblin
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JPHASE 60 Hz 3600 RPM SCR 045
RATED COLD GAS 40 °C AMBIENT AR 59

DATE: 24-Jan~2008
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Confidentiol. Copyright 2008 Siemens Power Generation, Inc. Al Rights Reserved




CUSTOMER: SGT6-5000F(4) GT

MISCELLANEOUS CURVES

UNIT: REFERENCE SGen6-1000A

LINE kV (kV)

SIEMENS POWER GENERATION CURVE NO. 501FD4 .8
CALCULATED SATURATION CURVES

AR COOLED TURBINE GENERATOR
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ENGINEER: C. Giblin DATE: 24-Jan-2008 CURVE NO.: 501FD4 .8

Confidentiol. Copyright 2008 Siemens Power Generation, Inc. Al Rights Reserved
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UNIT: REFERENCE SGen6-1000A

CUSTOMER: SGT6-5000F(4) GT

MISCELLANEOUS CURVES
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CUSTOMER: SGT6-5000F(4) GT UNIT: REFERENCE SGen6-1000A
EFFICIENCY

Efficiency is defined for the Generator (EFF), the Generator and Exciter (EFFE) and for the Generator, Exciter and
Bearings (EFFEB).

Generator efficiency, excluding exciter and bearings. EFF 98.91%
Generator efficiency, including excitation losses. EFFE 98.89%
Generator efficiency, including excitation and bearing losses. EFFEB 98.75%




GENERATORS for Steam- and Gas-Turbines

from Erfurt Plant

TECHNICAL DATA FOR GENERATOR OFFER WE06056T
Type: SGen6-100A-2P 086-23

Sy = 70,00 MVA PF = 0,85
Uy = 13,80 kV fn= 60 Hz Design corresponds to:
Iy= 2,93 kA ny = 3600 rpm IEEE C50.13

CONTENT OF THIS FILE

Datasheet: Electrical Data, Losses and Efficiencies

Reactive Capability Curve

No Load Saturation and Short-Circuit Characteristic

V-Curves at Rated Voltage

Unbalanced Load-Time-Curve

Configuration of Generator

The given data are calculated values (if not indicated differently)
Die angegebene Werte sind Rechenwerte (wenn nicht anders bezeichnet)
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GENERATOR

Electrical Data, Losses and Efficiencies WE06056T
Generator Type: SGen6-100A-2P 086-23
Load Point N A B
Standard IEEE C50.13 IEEE C50.13 IEEE C50.13
Thermal Classification: Design / Using F/B F/B F/B
Power MVA 70,00 96,00 86,50
Cold Air Temperature °C 49,0 15,0 30,0
Voltage kv 13,80 13,80 13,80
Voltage Deviation + - % 5,0 10,0 5,0 10,0 5,0 10,0
Armature Current kA 2,929 4,016 3,619
Frequency Speed Hz | rpm 60] 3600 60] 3600 60] 3600
Power Factor - 0,85 0,85 0,85
Excitation No load I Uz A \Y 379 57 379 57 379 57
Requirements 4/4-load Iin Ui A Vv 1034 154 1336 201 1223 184
5/4-load l5/4 Ussia A \Y 1235 184 1638 246 1484 223
Cooling Air Losses kW 1029 1400 1251
Air flow  [Temp. rise m¥s | K 260/ 379/ 260 515 260/ 460
Sudden-SCC Is: 3-phase (peak) kA 50 50 50
at No-Load and Iks: 3-ph. (sustained at Iyy)| kA 4.1 5,3 4.9
Nominal Voltage |lko: 2-ph. (sustained at Iyy)] kA 6,5 8,4 7.7
Short Circuit Ratio - 0,51 0,37 0,42
Reactances X"y unsat.| sat. % % 18,4 14,9 25,2 20,4 22,7 18,4
X'y unsat. | sat. % % 26,1 23,5 35,8 32,2 32,2 29,0
calculated values, X4 unsat. | sat. % % 207 195 284 267 256 241
tolerance +/-15% X'y unsat. | sat. % % 20,2 16,4 27,7 225 25,0 20,2
acc. IEC 60034-3 X'q unsat. | sat. % % 46,0 41,6 62,0 56,1 57,1 51,7
Xq unsat. | sat. % % 197 167 270 229 243 207
X2 unsat. | sat. % % 19,3 15,6 26,5 21,4 23,9 19,3
Xo unsat. % 9,8 13,4 12,1
Xieak unsat. % 14,7 20,2 18,2
Time constants Ty s 0,029 0,029 0,029
at95 °C Ty s 0,712 0,712 0,712
winding T4 s 6,085 6,085 6,085
temperature T4 S 0,042 0,042 0,042
T, s 0,254 0,254 0,254
Resistance Stator winding / phase mQ 3,23 3,23 3,23
at 20°C Rotor winding mQ 109,56 109,56 109,56
Voltage PF = rated P.F. % 38,5 46,0 43,3
regulation PF = 1,00 % 32,5 40,0 37,4
Max. unbalanced Continuous % 8 8 8
load Short time i,% * t s 10 10 10
Power at Underexcited Mvar 31,2 31,2 31,2
PF =0 Overexcited Mvar 54,7 76,3 68,5
Winding temp. rise Stator (RTD) K °C 62 111 91 106 80 110
Winding temp. Rotor (average) K °C 63 112 100 115 85 115
Losses Bearing losses kW 82 82 82
Windage losses kW 374 374 374
Core losses kW 164 164 164
Short circuit losses kW 300 564 458
Rotor I°R losses kw 159 265 222
Total losses kW 1079 1449 1300
Efficiencies with tolerance 4/4-load % 98,22 98,25 98,26
at brushless excitation 3/4-load % 98,04 98,23 98,18
and rated P.F. 2/4-load % 97,51 97,95 97,82
(incl. bearing losses) 1/4-load % 95,65 96,67 96,37
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GENERATOR

WEO06056T
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GENERATOR

No Load Saturation and Short-Circuit Characteristic WEO06056T
Generator - Typ: SGen6-100A-2P 086-23
Sy = 70,00 MVA PF = 0,85 S(1,0) = 6,3 %
Uy = 13,80 kV SCR = 0,51 S(1,2) = 32,6 %
Iy = 2,929 kA lio 379 A
fN = 60 Hz IfN = 1034 A
2
U/ Uy 11y
1,4
/— 1,8
1,2 // 1,6
1,4
. /
k1,2
0,8 /
1
0,6 / 0 0,8
0,6
0,4
0,4
0,2 /
k0,2
0 0
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
air-gap line no load saturation IF [kA]
full load line — ------ short circuit characteristic
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V-Curves at Rated Voltage
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Safety information

This manual contains information that must be observed to ensure your personal safety
and to prevent property damage. Notices referring to your personal safety are highlighted
in the manual by a safety alert symbol; notices referring to property damage only have no
safety alert symbol, these notices are highlighted by the following symbols depending on
the relevant level of risk:

c Danger
indicates the immediate risk of death, severe injury or significant damage to property if
proper precautions are not taken.

Warning

>

indicates the potential risk of severe physical injury or even death if proper precautions
are not taken.

Q Caution
(with a safety alert symbol) indicates the risk of slight physical injury if proper precautions
are not taken.

Caution

(without a safety alert symbol) indicates the potential risk of property damage if proper
precautions are not taken.

Notice

indicates the possibility of an undesirable result or condition if the corresponding
information is not observed.

Qualified personnel

For the purpose of these operating instructions and the product warning labels, “qualified
personnel” are those who are familiar with the installation, mounting, startup, operation,
and maintenance of the product. They must have the following qualifications:

e Trained or authorized to energize, de-energize, ground, and tag circuits and
equipment in accordance with established safety procedures.

e Trained in the proper care and use of protective equipment in accordance with
established safety procedures.

e  First aid training.

Siemens AG  A5E00493996B AC
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Use as prescribed

Please note the following:

c Warning
When electrical equipment is in operation, certain parts of this equipment are inevitably
under dangerous voltage.

Incorrect handling of this equipment, i.e., failure to observe warning information can,
therefore, lead to death, severe bodily injury or significant damage to property.

Only qualified personnel should work on or around the equipment.

These personnel must be thoroughly familiar with all warnings and maintenance
procedures described in these operating instructions.

Professional transport, storage, mounting, and installation, as well as careful operation
and service, are essential for the error-free, safe and reliable operation of the equipment.

Observance of national safety guidelines is mandatory.

Siemens AG  A5E00493996B AC
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ESD-sensitive components

Caution

The electronic modules contain components susceptible to electrostatic discharge. These
components can be easily destroyed if not handled properly. If you have to work with
electronic modules, please note:

You should only touch electronic modules if absolutely necessary.
If you do have to touch modules, your body must be electrically discharged first.

Modules must not come into contact with highly insulating materials (such as plastic
parts, insulated desktops, articles of clothing manufactured from man-made fibers).

Modules must only be set down on conductive surfaces.

Modules and components should only be stored and transported in conductive
packaging (such as metalized plastic boxes or metal containers).

If the packaging material is not conductive, the modules must be wrapped with a
conductive packaging material (such as conductive foam rubber or household
aluminum foil).

The necessary ESD protection measures are elucidated once again in the following
illustration:

f f f
L L L
: . c .
a
Seated Standing Seated/standing

a = conductive floor surface d = ESD overall

b = ESD table e = ESD wristband

¢ = ESD shoes f = cabinet ground connection

Siemens AG  A5E00493996B AC
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Note

For clarity, these operating instructions do not contain every item of information in detail
and, therefore, cannot consider every conceivable application.

If you need further information or encounter special problems that are not dealt with in
sufficient detail in the operating instructions, please contact your local Siemens branch.

We would also like to point out that the content of these operating instructions is neither
part of nor modifies any prior or existing agreement, commitment or contractual
relationship. All obligations entered into by Siemens result from the respective contract of
sale that contains the complete and sole valid warranty arrangements. These contractual
guarantee provisions are neither broadened nor restricted by the text in these operating
instructions.

Siemens AG  A5E00493996B AC
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1 Description of the compact unit

1.1 Standard scope of supply

The standard scope of supply of the compact unit consists of the following function units:

Static excitation
equipment (SEE)

Power section: — Line-side converter with 6 thyristors in three-phase bridge
configuration with semiconductor fuses, up to 3 bridges in parallel

— Line-side AC circuit breaker
— DC-side overvoltage protection at DC output

— Redundant fans (standard for single bridges)

Open-loop and
closed-loop Hardware
control section:

— Open-loop section:
2 SIMATIC S7 racks (for redundant open-loop control configuration)

— Closed-loop section:
2 automatic channels (for redundant closed-loop control
configuration), implemented in SIMOREG control modules with T400
technology module (can be switched over to manual operation)

— Operator control and display panel (OP177B)
— Power supply for open-loop control, signaling and monitoring
— Interface modules, circuit breakers, socket

Software

— Higher-level open-loop control, monitoring and communication to the
2nd automatic channel and the starting frequency converter

— Redundant link between the PROFIBUS DP bus and instrumentation
and control

— Redundancy monitoring, channel changeover

— Actual-value calculation, closed-loop limiting control
— Gating unit

— Closed-loop field current control I¢

— Generator voltage control Ug

Siemens AG  A5E00493996B AC
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Starting frequency
converter (SFC)

Power section:

Open-loop and closed-
loop control section:

Options

10

— Line-side converter LSC, 6-pulse or 12-pulse (standard for 9.0
MW converters) in a three-phase bridge configuration with
direct connection to an SFC transformer

— DC link reactor

— Generator-side converter GSC, 6-pulse three-phase bridge
configuration

— Fuseless design for the line-side and generator-side converter
(although the external starting disconnector features fuses,
they are not part of the scope of supply of the starting
frequency converter)

— Line-side and generator-side overvoltage protection

Hardware
— 1 Control Unit (CU320) with interface modules
— Power supply for open-loop control, signaling and monitoring
— Interface modules, circuit breakers
Software
— Converter-based open-loop and closed-loop speed control

— Open-loop and closed-loop control of line-side and generator-
side converters

— Higher-level open-loop control, monitoring functions and
communication to the static excitation equipment’s open-loop
and closed-loop control (SIMATIC S7)

— Signal connection to the higher-level control stations via
hardware terminals

— Closed-loop reactive power/power-factor control (standard)
— Power system stabilizer PSS

— Redundant three-phase bridges (2 x 100%, 3 x 50%)

— 12-pulse LSC for SFC with two three-phase bridges

— Changeover device for the starting frequency converter:
Bus interface coupler and cable for bus interface, 3-pole
outgoing isolator, monitoring and open-loop control

— Initial excitation

— Can be repaired while in operation, only with 2x100% three-
phase bridge configuration with stack design and SITOR
technology

— Activation of tapped transformer (unit transformer)

— Redundant fans for redundant power sections

Siemens AG  A5E00493996B AC
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— MV transformer temperature monitoring PT100

— Anti-condensation heating with thermostat

— Cabinet lighting

— Additional cooling for ambient temperatures > 40°C to 45°C

— Attenuator for starting frequency converter (only necessary in
the absence of a generator circuit breaker)

— Earthquake-proof cabinet design

1.2  Application

Compact units for gas turbine sets are power electronic devices comprising a static
generator excitation unit (SEE) and a starting frequency converter (SFC) (current-source
DC link converter).

The turbine requires assistance to accelerate the gas turbine set up to its operating
speed, as it can only generate the torque required for continued acceleration once it has
reached approx. 50% of its rated speed.

The generator is supplied with power from the starting frequency converter during this
initial starting phase and is operated as a frequency-controlled synchronous motor. The
converters shut down at approx. 70% of the rated speed; after this, the generator set is
accelerated by the turbine alone.

It is possible to use a single starting frequency converter to accelerate a number of
turbine sets one after the other.

For reasons of availability, a maximum of 6 gas turbine sets can be combined with 3
compact units and 3 individual static excitation units. By combining the switchgear
appropriately, each of the turbine sets can be operated with each of the converters (refer
to Chapter 4 "Description of the changeover device").

In terms of their dimensions, although the units have been designed specifically for
compact installation and use in pre-fabricated containers, they are also suitable for use in
conventional electrical switchgear rooms or machine halls, with upgraded cabinet degree
of protection.

The compact units have been designed as a standard series and are optimized for
operation with Siemens/PG gas turbine sets to ensure the required starting times and
duty cycles (refer to the overviews in Sections 1.4 and 1.5).

Siemens AG  A5E00493996B AC
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1.3 Features

12

Compact units and individual static excitation units are factory-mounted, wired and
checked in cabinets from the 8MF system. They are supplied as ready-to-use units.
This significantly reduces startup time and costs at customer sites.

Primary components such as power sections, DC-link smoothing reactor and
subracks for open-loop and closed-loop control are installed in separate cabinets.

Integrated radial fans dissipate heat; the fans are redundant for the static excitation
equipment (single bridges only).

Line stressing during starting remains low. The starting frequency converter does not
influence the short-circuit rating of the station service (auxiliaries, etc.).

The optional changeover device can be used to make it possible to start additional
gas turbine sets using the same starting frequency converter. As part of this process,
the control signals are transferred between the SFC and SEE open-loop control via a
serial bus connection.

The starting and static excitation equipment is able to exchange signals with the
instrumentation and control for the purpose of operator control and monitoring as
well as for error signaling.

Digital SIMATIC S7 and SIMOREG CM (SEE) or SINAMICS (SFC) are used for all
open-loop and closed-loop control tasks; these are 3 well-proven systems for fast
open-loop and closed-loop control and arithmetic tasks in drive and power
engineering with the following characteristics and features:

— Modular design and subdivision into clear, transparent function diagrams using
the STEP 7 and CFC graphics-based configuration languages, with
correspondingly transparent documentation

— Option to connect a PC or PG
— Suitable software packages are available to make parameter adaptation easy.
— Self-test routines

— Intelligent operator control and display unit for local control with plain-text
messages and time stamp

— Trace memory for recording fast sequences for diagnostics and troubleshooting
(complete fault history before and after the event), read out using option to
connect PC or PG

The medium-voltage converter for gating and monitoring the optocoupler and fiber-
optic cable power semiconductors.

Mechanical encoders are not required on the rotor for open-loop and closed-loop
control and monitoring of the SFC. The information required is derived from the
electrical generator stator actual values CT and VT (current and voltage).

The generator-side converter can be optimally gated using voltage clocking of the
starting frequency converter. Throughout the run-up phase the firing angle is kept
close to the inverter stability limit, thereby permitting the converter output to be fully
utilized.

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets Description



Edition 02.2007

e The turbine set is accelerated from the lowest speed range, where the generator is
not yet able to provide sufficient commutating voltage, by means of DC-link pulsing
of the SFC'’s line-side converter.

e  Where startup and fault-finding service and support are concerned, the compact unit
provides a whole series of resources which can be ordered as optional extras, e.g.,
fault recorder and remote diagnostics.

1.4
(SEE)

14.1

Single bridges without redundancy

Overview and technical data of static excitation equipment

Type

SEE 780/1500

SEE 750/2400

SEE 550/2900

SEE 900/4500

SEE 900/6000

SITOR modules

Stack design

Rated excitation current Ig rateq 1,365 A 2,182 A 2,636 A 4,090 A 5,455 A
Max. continuous current |g max 1,500 A 2,400 A 2,900 A 4,500 A 6,000 A
(= 1.1 X IE rated)
Impulse test current | (10 s) 2,250 A 3,600 A 4,350 A 6,000 A 7,640 A
Ip/IE rated 1.65 1.65 1.65 1.40 1.40
Max. input voltage 780V 750V 550 vV 900 vV 900 vV
Thyristor type T1219 N25 T2101 N25 T2551 N18 T3801 N36 T3801 N36
Voltage rating factor* 2.27 2.36 2.31 2.83 2.83
Redundancy 1 x 100% 1 x 100% 1x 100% 1 x 100% 2 x 50%
Rated losses 7.5 kW 10 kW 11 kW 26 kw 35.5 kW
Required cooling air (2 fans) 3,200 m3¥h 3,200 m3*h 3,200 m3¥h 5,760 m3*h 11,520 m?h
Sound pressure level
50 Hz power supply 70 dB(A) 70 dB(A) 70 dB(A) 73 dB(A) 74 dB(A)
60 Hz power supply 73 dB(A) 73 dB(A) 73 dB(A) 76 dB(A) 77 dB(A)
Weight 1,200 kg 1,300 kg 1,300 kg 1,660 kg 2,750 kg
Dimensions Refer to dimension drawings
*) based on rated input voltage
Siemens AG  A5E00493996B AC
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1.4.2 Bridges with redundancy
Type SEE SEE SEE SEE SEE
780/1500R 750/2400R 550/2900R 900/4500R 900/6000R
SITOR modules Stack design
Rated excitation current Ig rated 1,365 A 2,182 A 2,636 A 4,090 A 5,455 A
Max. continuous current Ig max 1,500 A 2,400 A 2,900 A 4,500 A 6,000 A
(= 1.1XIE rated)
Impulse test current I (10 s) 2,250 A 3,600 A 4,350 A 6,000 A 7,640 A
Ip/IE rated 1.65 1.65 1.65 1.40 1.40
Max. input voltage 780V 750 V 550 V 900 V 900 vV
Thyristor type T1219 N25 T2101 N25 T2551 N18 T3801 N36 T3801 N36
Voltage rating factor* 2.27 2.36 2.31 2.83 2.83
Redundancy 2 x 100% 2 x 100% 2 x 100% 2 x 100% 3 x 50%
Rated losses 7.5 kW 10 kW 11 kW 30 kw 38 kW
Required cooling air (3 to 4 fans) 3,200 m3*h 3,200 m3¥h 3,200 m3¥h 11,520 m*h 17,280 m3*h
Sound pressure level
50 Hz power supply 70 dB(A) 70 dB(A) 70 dB(A) 85 dB(A) 87 dB(A)
60 Hz power supply 73 dB(A) 73 dB(A) 73 dB(A) 87 dB(A) 89 dB(A)
Weight 1,740 kg 2,000 kg 2,000 kg 3,100 kg 5,000 kg

Dimensions

Refer to dimension drawings

*) based on rated input voltage

The data is valid when using an excitation transformer with the following data:

- Uk<6%

— Rated power corresponding to the relevant rated excitation current and selected
input voltage < rated voltage

Control data:

— Control accuracy < +0.5%

— Control range 85 ... 110% U, ateq

— Setting range (manual) 0 ... 110% I ateq

— Controller dead band < +0.1%

— Mean excitation response = 3 s-' (dependent on surge factor)

— Surge factor = 1.8 (dependent on input voltage in relation to rated field data)

— Initial excitation time < 10 ms

14
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1.4.3 Thyristor types for static excitation equipment
EUPEC T1219 N25 T2101 N25 T2551 N18 | T3801 N36
or
SIEMENS R66 L166 T66 166 T65 120
Recurring 2,500 V 2,500 V 1,800 V 3,600 V
peak off-state voltage
Max. continuous current
A = 180°¢l, sine 1,050 A 2,100 A 2,550 A 3,810 A
T, =85°C, Eupec
Wafer size 27 37 37 4

1.5

Compact Unit for Gas Turbine Sets

Overview and technical data of starting frequency converters

(SFC)
Type SFC
29 4.0 | 5.0 ‘ 9.0
Device version Stack design
Rated power 3.7 MVA 5.1 MVA 6.25 MVA 2 x 5.7 MVA
Rated input voltage 1.4 kV 2.5kV 2.5kV 2x23kV
DC-link power 2.9 MW 4.0 MW 5.0 MW 9.0 MW
DC-link current 1,850 A 1,430 A 1,770 A 1,750 A
DC-link voltage 1,560 V 2,800 V 2,800 V 5,140 V
Thyristor type LSC T1551 N52 T1851 N70 T1851 N70 T1851 N70
Thyr. connected in series 1 1 1 2x1
Thyristor type GSC T1551 N52 T1851 N70 T1851 N70 T1851 N70
Thyr. connected in series 1 1 1 2
Voltage rating factor 212 2.03 2.03 2.21
Rated losses 36 kw 45 kW 53 kW 76 kW
Required cooling air 7,200 m¥h 7,200 m3/h 7,200 m3/h 14,400 md/h
Sound pressure level*)
50 Hz power supply 83 dB(A) 83 dB(A) 83 dB(A) 88 dB(A)
60 Hz power supply 85 dB(A) 85 dB(A) 85 dB(A)
Weight*) 2,400 kg 3,000 kg 3,300 kg 4,500 kg
Dimensions Refer to dimension drawings
DC-link reactor
Rated current 1,120 A 885 A 1,000 A 925 A
Starting current 1,850 A 1,430 A 1,770 A 1,750 A
Inductance 20mH 41 mH 3.2mH 5.2mH
Insulating voltage 2.5kV 4.0 kV 5.0 kV 8.0 kV
*) SFC power sections only with reactor but no static excitation equipment
Siemens AG  A5E00493996B AC
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151 SFC thyristor types

EUPEC T1551 N52 T1851 N70 T2251 N80
or

SIEMENS

Recurring 5,000 V 7.200 V 8.200 V

peak off-state voltage

Max. continuous current
T, = 85°C, eupec 1,830 A 1,850 A 2,250 A

Wafer size 3.57 3.5” 4”7

The data is valid when using a converter transformer with the following data:

— Uk > 12% referred to the starting frequency converter apparent power output

Duty cycle

Power dimensioning for the starting frequency converters is based on the following duty
cycle:

— 4 starts, each 240 s under load with a no-load interval of 150 s,
followed by a 2 hour no-load period

— Maximum ambient temperature 40°C
— Thermal monitoring of the duty cycle

Please ask about other duty cycles.

1.6 General technical data

Max. input voltage Refer to overview

Tolerance £10%

Rated line frequency 50 Hz or 60 Hz

Tolerance 2%

EMC immunity In conformity with DIN VDE 0843, corresponding to IEC
801

Device version In conformity with DIN EN 60146 (VDE 0558),

corresponding to IEC 146

According to DIN EN 50178 the unit must be
designated as "conditionally short-circuit-proof".

Insulation Overvoltage category II, degree of pollution 2,
insulating material class Ill, non-homogenous field
in conformity with DIN EN 50178 (VDE 0160) using the
tables acc. to DIN VDE 0110 (1/89), corresponding to
IEC 664

Siemens AG  A5E00493996B AC
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Environmental conditions

Climatic conditions
Lower limit temperature
Upper limit temperature
Relative air humidity

Mechanical conditions
Storage
Transport
Operation

Site altitude

Degree of protection

Cabinet paint finish
Standard
On request (option)

Front panel

Application classes in conformity with DIN EN 60721,
corresponding to IEC 721

Storage Transport Operation
-20°C -20°C -0°C

+60°C +60°C +40°C

< 85% (1K2) < 85% (2K2) < 85% (3K3)
no moisture light moisture no moisture
condensation condensation condensation

For ambient temperatures above 40°C the rated output

or rated current should be derated by 10% per 5°C.

1M2 In acc. with IEC 60721-3-1
2M2 In acc. with IEC 60721-3-2
3M1 In acc. with IEC 60721-3-3

Max. 1,000 m above sea level

For altitudes exceeding 1,000 m above sea level the
SFC DC-link power or SEE rated current Ig 4eq Should
be reduced by 5% per 300 m.

The voltage must be reduced at and above 2,000 m
above sea level.

IP32
in conformity with DIN VDE 0470, Part 1,
corresponding to IEC 60529

RAL 7035
Other RAL colors

SN 30920 - A615 - B14
(turquoise, Siemens standard)

Warning

The unit is not designed to be arc-resistant.

It is intended for installation in closed electrical operating areas. However, if the unit is
installed in a freely accessible electrical operating area, the area around it must be clearly
demarcated and appropriate warning notices displayed by its operator.

Non-observance of the warnings can results in serious injury to persons or damage to

property.

Siemens AG  A5E00493996B AC
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1.7 Standards and regulations

The following standards and regulations have been applied as relevant:

IEC 62103 Electronic equipment for use in power installations
(DIN EN 50178/VDE 0160)

IEC 60146--1--1 Semiconductor converters - General requirements
(DIN EN 60146--1--1/VDE 0558 and line commutated converters — Part 1--1:

Part 11; without revision of Specifications of basic requirements

08/01/2003)

IEC 61800-3 Adjustable speed electrical power drive systems —
(DIN EN 61800-3/VDE 0160 Part 3: EMC requirements and specific test methods
Part 100; covered by DIN

EN 50178)

DIN EN 60204-1 of 11/01/1998 Equipment of machines *)
DIN EN 60204-11 of 05/01/2001 Equipment of machines > 1 kV

*) The converter complies with the Low-Voltage Directive and the Machinery Directive. It
should be noted that the EMC Directive applies only to installations and not to products.
The converter is designed to comply with European legislation.

Siemens AG  A5E00493996B AC
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1.8 Dimension drawings of the starting frequency converter
with static excitation equipment

1.8.1 Starting frequency converter and static excitation equipment
without redundancy

} } T |
<
3 | o ! |
«© I3}
r i — T— T T 7T
o o
o + + || + + + + +
N
N
o
8 600 1 900 1 600 600 l 600 l 600 1200
P UNIT1 UNIT 2
3900
@ Open-loop and closed-loop control
®® ® @ ® ® @ @ ® Power section SEE
S N S S N S ® Power section SFC line side
S S Rt S g S N @ Power section SFC generator side
B - o | aE ® Smoothing reactor
® Surge arrester SFC
@ DC overvoltage protection
////// \\\\\ V//// ////// ////// V////// V//////
Fig. 1.1 Compact unit SFC 2.9 MW with static excitation equipment (1x100% SITOR
modules)
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1.8.2 Starting frequency converter and static excitation equipment
with redundancy

T : : p |
- ! ! P !
L T T I T T T T
o o
(o) + + |||+ + + + + +
N
N
‘8_ 600 1 900 1L 600 600 ‘L 600 ‘L 600 ‘L 600 1200
I UNIT1 UNIT2 ———
4500
@ @ @ @ @ ® @ @ @ (@ Open-loop and closed-loop control
X N XL k\\\\ \\\\\ \\\\\ K\\\ @ Power section SEE
N N N, X Ny X N ® Power section SFC line side

B e 7" U Tt o T N @ Power section SFC generator side
® Smoothing reactor
) ) ® Surge arrester SFC
@ @ @ DC overvoltage protection
. sl ol | ‘e ar s .

Fig. 1.2 Compact unit SFC 2.9 with static excitation equipment (2x100% SITOR modules)
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Fig. 1.3 Compact unit SFC 4.0/5.0 with static excitation equipment (2x100% stack design)
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1.9 Dimension drawings of individual static excitation units

1.9.1 Static excitation equipment without/with redundancy
(SITOR modules)
}
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N
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® Open-loop and closed-loop control
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=} - + - F— 1200 4
2400
® Open-loop and closed-loop control
) ® @ @ @ Power section SEE
SN S S S ® DC overvoltage protection
SEE 780/1500 R
SEE 550/2900 R
SEE 750/2400 R
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Fig. 1.5: Individual static excitation unit (SITOR module)
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1.9.2 Static excitation equipment without redundancy
(stack design)
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| © [
T T T T ~
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o
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o
f=
8 ‘F 600 | 600 | 900 T‘ ‘ 1200 ‘ g
2100 1
@ @ @ 0] Open-loop and closed-loop control
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o
o
g1 L 600 | 600 | 900 | 900 |
2 1 T T 1200
! 3000 ‘ ‘
O] ® @) @) @ Open-loop and closed-loop control
o . @ Power section SEE
AN SN ///// N //// o ® DC overvoltage protection
SEE 900/6000
. S =1f . s (2 x 50%)
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Fig. 1.6: Individual static excitation unit (stack design)
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1.9.3 Static excitation equipment with redundancy (stack design)
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Fig. 1.7: Individual static excitation unit (stack design)

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets Description




Edition 02.2007

2

2.1

26

Description of the static excitation equipment
(SEE)

The operating ranges and limit values specified in association with the static excitation
equipment should be regarded as non-binding guide values. The limits and rated values
of the static excitation equipment are adapted to the generator dimensions during
commissioning.

SEE power sections

T Auxiliary voltage
— Fan power supply

AC circuit breaker

Open-loop and

closed-loop section:

|
| Fuse
monitoring

|
|
— <—| Firing pulse

Direct-current
actual value,
Channel 1

Direct-current
actual value,
Channel 2

External

firing

N N

1 — |l

g — — |

g  — — |
Overvoltage protection U/

DC-side
U
Resistor unit L1
— 1 — u
X L X N 7
i u
g-axis current o U>
sensing Firing module -
SICROWBAR
U/
U
U/
U
L+ @&
L-
Field winding

|
B
O
-

=|: Alarm
—
]
-

DC-voltage
actual
value,
Channel 1

DC-voltage
actual
value,
Channel 2

Fig. 2.1

Circuit diagram of a static excitation unit's power section with 1 bridge (1x100%),
SITOR modules or stack design; fuse monitoring identical for configuration with

2 bridges (2x100%)

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets

Description




Edition 02.2007

L1L2 L3
00 QO

Fmm = N 1
! T Auxiliary voltage I
| - Fan power supply |
i [
i o |
. AC circuit breaker I
|

! Open-loop and |
| closed-loop section |
| [
| |
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| Resistor unit E . I
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| 4 sensing Firing module External |
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| |
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. value, .
| u Channel 1 |
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. value, .
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I . 1

L + @
L L
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Fig. 2.2 Circuit diagram of a bridge for a static excitation unit's power section configured with

3 bridges (3x50%), stack design
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2.1.1 Single bridges

A static excitation unit's power section (Fig. 2.1 and 2.2) essentially comprises the
following components:

— Line-side AC circuit breaker

— Fully-controlled three-phase bridge connection consisting of 6 force-cooled
6QA50 SITOR thyristor modules or 6 thyristors in a force-cooled stack design

— Thyristor branch fuses are monitored via fuse monitoring.
— Current and voltage sensing in the DC field circuit
— DC-side overvoltage protection for rotor and thyristors

The power section's power losses are dissipated using 2 redundant radial fans (can be
switched over). The controller channels can be switched over to the single bridges, see
Fig. 2.3.

2.1.2 Double bridges (two power sections)

In the event of a fault on a bridge, the faulty bridge can be switched over to the redundant
bridge virtually bumplessly by shifting and enabling the corresponding gate trigger pulses.
The ON-status of the redundant bridge is such that the pulses simply need to be enabled.
The thyristor branch fuses are monitored via fuse monitoring.

The controller channels are permanently assigned to the bridges, see Fig. 2.4.

2.1.3 Triple bridges (three power sections)

During normal operation, all three bridges operate in parallel. In the event of a fault on a
bridge, the affected bridge is switched off (the gate trigger pulses are disabled by
disconnecting the power supply to the gate trigger pulse module). The remaining bridges
take over the current. Unlike in the case of single and double bridges, where fuse
monitoring is used, a conduction monitor monitors the current in the bridges and fuses
connected in parallel, see Fig. 2.5.

2.2  Open and closed-loop control
The digital SIMATIC S7 control system and SIMOREG CMs with T400 are used for all
open-loop and closed-loop control functions, see Fig. 2.3, 2.4 and 2.5.

The components for the static excitation equipment are combined in a single cabinet
panel and essentially comprise:

In the front of the cabinet:
— 2 SIMATIC S7 racks (redundant open-loop and closed-loop control)

— 2 SIMOREG control modules with T400 (redundant open-loop and closed-loop
control)

— Actual-value interposing current transformer (for Ug and Ig)

Siemens AG  A5E00493996B AC
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— Pulse switching relays and interface modules
In the rear of the cabinet:
— SINAMICS GL150 open-loop and closed-loop control

— Interface modules, terminals for the power supply and spring terminal modules,
as well as customer terminal strips

— 24V DC power supply and miniature circuit breakers
— Optional: DC/DC converter 220 V/24 V

In the cabinet doors (see Fig. 2.6):
— 1 operator control panel OP177B (Fig. 2.7)

— 1 key-operated switch for selecting "standard operation" and "local operation”
modes

Optional:

— Pointer instruments, e.g., for generator voltage Ug, generator current I and
frequency fg, as well as field voltage Us and field current I

— 4 to 8 indicator lights

Siemens AG  A5E00493996B AC
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221 Versions

The open-loop and closed-loop control equipment is available in 3 versions, which are
fundamentally different in terms of design and mode of operation.

e Version 1 — Non-redundant design (see Fig. 2.2.1.1)
e Version 2 — Semi-redundant design (see Fig. 2.2.1.2)
e Version 3 — Fully redundant design (see Fig. 2.2.1.3)

2211 Version 1
Version 1 comprises 1 SIMATIC S7 rack and 1 SIMOREG control module with T400 (with
1 manual and 1 automatic channel); this version does not support redundancy. It has 2
Profibus DP links with instrumentation and control.
Instrumentation and control ;
e.g., T3000 via Profibus |
Open and closed-loop control
Profibus DP
Profibus DP
-A100
SIMATIC S7
control panel
A
-A101 ¥
SIMOREG CM
Controller
Automatic/
Manual
Gating unit
Interfaces
Fig. 2.2.1.1 Version 1 - Non-redundant design
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2.2.1.2 Version 2

Version 2 comprises 1 SIMATIC S7 rack and 2 SIMOREG control modules with T400
(each with 1 manual and 1 automatic channel); this version supports redundancy on the
closed-loop control side (SIMOREG CM). It has 2 Profibus DP links with instrumentation

and control.
Instrumentation and control
e.g., T3000 via Profibus
Open and closed-loop control
Profibus DP
Profibus DP
-A100
SIMATIC S7
Open-loop Operator
control panel
-A101 -A201
SIMOREG CM SIMOREG CM
Controller Controller
Automatic/ Automatic/
Manual Manual
Gating unit Gating unit
Interfaces Interfaces
Fig. 2.2.1.2 Version 2 — Semi-redundant design

2.2.1.3 Version 3

Version 3 comprises 2 SIMATIC S7 racks and 2 SIMOREG control modules with T400
(each with 1 manual and 1 automatic channel); this version supports full redundancy,
both on the open-loop (SIMATIC S7) and closed-loop (SIMOREG CM) control sides.

(@]

Instrumentation and control
e.g., T3000 via Profibus

pen and closed-loop control ||
Profibus DP Profibus DP
-A100 -A200
SIMATIC §7 SIMATIC S7
Open-loop Operator Open-loop
control panel control

-A101

SIMOREG CM

Controller
Automatic/
Manual

Gating unit

Interfaces

-A201

SIMOREG CM

Controller
Automatic/
Manual

Gating unit

Interfaces

Fig. 2.2.1.3

The 3 circuit diagrams below are mapped in Version 3 (with full redundancy).

Version 3 — Fully redundant design
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Fig. 2.3
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Circuit diagram of open-loop and closed-loop control for the static excitation equipment with single

bridge
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Fig. 2.4

Circuit diagram of open-loop and closed-loop control for the static excitation equipment with 2

"standby” bridges

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets

Description

33




Edition 02.2007

Instrumentation and control
e.g., T3000 via Profibus

Instrumentation and control
Optional HW interface
Generator voltage Ug P

10.5...21kV {

‘
i
|

or ;
|
‘
‘

S — e i (SO
BUS i
Profibus DP 3 !
Binary signal ;
Conditioning 1 !
-A100 Y -A200 } !
SIMATIC S7 SIMATIC S7 : Open-loop and| !
Open-loop Operator Open-loop closed-loop | !
control panel control control !
A A i
Gas turbine set| |
with starting | |
frequency | |
-A101 ¥ -A201 ¥ converter |
0, Actuarllvalutﬁ ' SIMOREG CM SIMOREG CM !
'—© Channel 1 y Controller Controller | || ‘
Automatic/ Automatic/
(\ Actual values | Manual | Manual
' ~_ Channel 2 y
O
Gating unit Gating unit
G Interfaces Interfaces
~ Pulse
i A Changeover A b3
— - I Y
Firing pulse
Actual values
Channel 1
Actual values
Rotor . Channel 2
protection
Open and
z}:k closed-loop control
T |
J \ \ \
— . _ _ j
= - ~ Three-phase
bridges
AC circuit breaker (secondary side) Synchronizing voltage
- N T Power section
MV circuit breaker
(primary side)
Station service rail, e.g., 6 kV
Fig. 2.5 Circuit diagram of open-loop and closed-loop control for the static excitation equipment with 3

bridges
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222 Starting mode (compact units only)

During starting using the starting frequency converter, the static excitation equipment
adapts the generator terminal voltage in line with the SFC.

In the lowest speed range, the voltage increases linearly with the speed (V/f = constant).
Above the transition speed, where the generator reaches the starting frequency converter
rated voltage, the generator voltage is kept constant (V = constant) by the SEE reducing
the field current (field weakening).

Once the starting frequency converter has been disconnected and a speed of
approximately 90% of the synchronous speed has been reached, standard excitation
mode is enabled.

2.2.3 De-excitation

The generator is de-excited by gating the SEE converter in inverter mode and feeding
back the energy into the line. In the event of a fault on the line, the overvoltage protection
on the DC side is triggered, the converter pulses are cancelled and the secondary circuit
breaker trips. The excitation current decays in free-wheeling via the field discharge
resistor

224 Operator control and operating modes

The compact unit has interfaces permitting operator control from 2 different locations:
— OM user interface (Profibus DP link, optional: HW interface)

— Local operator control via the operator panel (selection via key-operated switch)

2241 Local operator control on the control cabinet

The control system modes (generator voltage control and field current control) can be
selected locally on the control cabinet.

Operator control and the display of setpoints and actual values take place via the
operator panel located inside the cabinet doors (and optionally the pointer instruments),
see Fig. 2.6.

The operator panels consist of a touch-screen display for displaying setpoints, actual
values and messages and a series of function keys and LEDs for system control and
status display, see Fig. 2.7.

"Standard operation" and "local operation" can be selected using a key-operated switch
located underneath the operator panel.
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Standard operation

When the key-operated switch is in this position, it is only possible to display messages
and measured values locally. Control is exclusively from the main control room.

The standard operating range of 94% to 106% of the rated generator voltage can be set.

The operator panel can also be used to display certain setpoints and actual values during
operation by means of selection via function keys, e.g.:

— Generator voltage setpoint and actual value

— Generator current actual value

— Field current setpoint and actual value

— Field voltage actual value

— Active power, reactive power, power factor, etc.

Fault messages are also output and acknowledged.

[s1emEns] TOUCslln—n‘AT\cPANEL
il il
g g
B B Operator panel
mNalalalalalapna
B BIRBBBae 8
A alaalalalana
N s

Key-operated switch selection/mode

"Standard" -- "Local"

Fig. 2.6 OCM panel on the compact unit's control cabinet
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|SIEMENS] SIMATIC PANEL
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[Faf— [Fe—
[Fe— [Fe—
E— F__a|— E— Fi1 [F13 1 F14) E‘—
K 11) Fﬁ E,— K14 @— Fﬁ K17} @—
Fig. 2.7 OP177B operator panel

Local operation
Turn the key-operated switch to “local operation” to enable the following control functions:

— Change the setpoint for the generator voltage (in automatic mode) or excitation
current (in manual mode) in stages (using up/down commands, or by entering a
numerical value directly)

— Define the active channel
— Inhibit the passive channel (block channel switching)

— Automatic/manual changeover (entry of excitation current setpoint)
Changeover from manual to automatic control outside the standard setpoint limits
(94% to 106%) is inhibited.

— Switch the power system stabilizer PSS in and out

Operation with certain monitoring functions disabled

Operation with certain monitoring functions disabled is only permissible for "safe runs" or
in the event of revisions and is possible in both manual and automatic modes. Operation
with certain monitoring functions disabled is password-protected and is selected on the
OP in a special screen form.

Note

Operation with certain monitoring functions disabled can only be used by trained
specialist personnel!
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In operation with certain monitoring functions disabled, the following safety-related functions are either
cancelled or modified:

2242

38

"Excitation ON" is possible, even if the speed n < 95%.

"Excitation OFF" is also possible using the button on the operator panel (local).
This is only valid if the generator is not connected to the line supply.

The protective function to prevent current being fed into a stationary rotor is not
active.

The generator voltage control range is expanded from 0% to 125% in
AUTOMATIC mode.

V/f limiting is disabled.

In MANUAL mode, the field-current setpoint generator is set to zero as soon as
the generator is disconnected from the line supply or a change is made between
no-load and station service.

In MANUAL mode, the limiting to no-load excitation is cancelled. This is only valid
if the generator is in a no-load condition.

Furthermore:

When switching back from operation with certain monitoring functions disabled to
local/standard operation, "excitation OFF" will follow if the actual value is outside
the standard range 95% to 105%.

It is not possible to change over from MANUAL to AUTOMATIC outside the
standard setpoint limits of 94% to 106%.

In the event of a changeover from AUTOMATIC to MANUAL, the field-current
setpoint is set to zero.

In AUTOMATIC mode, "excitation ON" changes the ramp-function generator
setting value from 100% to 0%.

Operator control from the main control room

Turn the key-operated switch to "standard operation" for operation from the main control
room. It is also possible to make operator-control interventions in operation with certain
monitoring functions disabled, which is designed for extraordinary circumstances. Both
manual and automatic operation are possible in these two modes.

The following can be controlled from the main control room:

Excitation ON/OFF

Automatic/manual changeover (with change from setpoint-value specification of
the generator-voltage setpoint to excitation-current setpoint)

Changeover from manual to automatic control outside the standard setpoint limits
(94% to 106%) is inhibited.

Voltage setpoint and/or up/down (automatic mode)
Field-current setpoint and/or up/down (manual mode)
Reactive-power controller/power-factor controller ON/OFF

Reactive-power setpoint/power-factor setpoint and/or up/down
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In addition to the "excitation ON/OFF" checkback signals, there are also the checkback
signals "local operation is ON", "manual operation is ON" and "reactive-power
controller/power-factor controller ON/OFF".

Voltage setpoint (automatic mode), field-current setpoint (manual mode) and reactive-
power setpoint as well as the field-current actual value are available as analog signals (or
transferred in the message sent to instrumentation and control).
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The digital voltage controller
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Block diagram of the digital voltage controller

Fig. 2.8
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The digital voltage controller (Fig. 2.3 and Fig. 2.8) is designed for the open-loop and
closed-loop control of static excitation equipment for generators. It is used both in
individual excitation units and in compact units with starting frequency converters.

The digital voltage controller can be set up with 2 channels if required (Fig. 2.2.1.3). Both
channels are identical and under normal operating conditions operate as closed-loop
voltage controllers in automatic mode. If required (in the context of commissioning,
service or in special cases) they can be switched over to field-current-controlled operation
(manual mode).

The channels are electrically isolated and have their own power supplies, so that it is
possible to disable one channel, for example, when servicing or repairing equipment.
Either channel 1 or channel 2 is only ever active for controlling the excitation power
section; the active channel is selected via the operator control panel. When the channel is
selected, the associated firing pulses and the field-circuit actual values are also switched
over at the channel outputs. The passive channel is tracked in all modes, thus ensuring a
smooth transition on channel changeover (at all operating points).

For the purpose of communication with instrumentation and control, bus interfaces are
provided or all corresponding binary inputs and outputs are connected to both channels
via interface modules (HW link option).

Data transfer between the channels and the starting frequency converter’s open-loop and
closed-loop control is implemented via a Profibus DP link.

If starting frequency converters are used to start up several generators, communication
between the compact units and the individual excitation units is implemented via a bus
system. The starting frequency converter is then prompted to start up the turbine set
associated with a particular static excitation unit by means of a message sent via the bus
system.

23.1 Actual-value sensing and conditioning

The generator voltage and generator current are read in as two-phase or three-phase
values via converters by the T400 technology module. a-, 3-, and zero-system
calculations are then used to define the values V, |, P, Q, f, iy, i, and the power factor in

software-based vector-calculation modules (Fig. 2.9).

By normalizing v and i to the rated values, active and reactive quantities are automatically
normalized to the rated data; normalization is not necessary for operation under load. The
quantities of the vector sum v (zero system) are used for monitoring the actual-value
generator.
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Fig. 2.9 Generator-voltage control actual-value conditioning channel

2.3.2 Voltage control

The voltage setpoint consists of the setpoint generator value and the stator-current-limit
signals. The summed signal is compared with the voltage actual value at a P controller. A
signal, proportional to the active or reactive current, can be added to the voltage actual
value (droop).

The differential signal passes through a maximum selection circuit (refer to the under-
excitation limit) and is fed to a Pl controller. The controlled variable of the passive channel
tracks the controlled variable of the active channel. The controller-output value is fed to
the field-voltage controller as a voltage setpoint; the controller then calculates the firing
angle for the gating unit. The firing pulses for the three-phase bridge are output from the
gating unit.

The signal from the power system stabilizer is added at the voltage controller’s integral
component.

In normal operation, the generator voltage is controlled to a setpoint in the range from
94% to 106%. These limits are removed in operation with certain monitoring functions
disabled, when the voltage can be controlled in the range 0% to 125%.

The upper voltage setpoint limit is reduced by the V/f limit, as a function of the frequency.

The voltage setpoint generator can be set to specific initial values as long as a pulse
inhibit is available:

- When starting the generator set: - To a fixed value of 100%

- To an external line-voltage actual value
(which must be greater than 90%)

- In operation with certain monitoring functions - To 0%
disabled:

- When switching a channel back in: - To the setpoint of the active channel

The voltage setpoint generator is also controlled from the synchronizing unit via up/down
signals.
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23.2.1 Reactive-power and power-factor control

The voltage controller can be made subordinate to a reactive-power or power-factor
controller (software-based parameterization).

- The conditions for this are as - Generator connected to the line
follows:

- Voltage control (automatic) ON

Switching-in is implemented bumplessly from the main control room; the instantaneous
actual value is applied as the setpoint. The setpoint can be changed subsequently from
the main control room by pressing the up/down keys.

The dead band of this control is +1%. If the dead band is exceeded, correcting pulses are
fed to the voltage setpoint generator.

When reactive-power or power-factor control is active, the voltage setpoint cannot be
adjusted directly. This control is disabled both when manual mode is selected and when
the generator is disconnected from the line.

It is also switched out and back in bumplessly for the period during which the generator
current falls below a value of 20%. On each occasion, switching-in is delayed for approx.
8 seconds.

2.3.2.2 Power stabilization

The power system stabilizer PSS generates a supplementary signal from the active
power and/or the compensated frequency. This is switched-in at the voltage controller’s
integral component if the power system stabilizer is active and if the active power is >
20%.

The power system stabilizer parameters must be set specifically for each installation.
Under steady-state operating conditions, power stabilization has no effect.

Only in the event of oscillations in the active power will the device start to operate and
intervene in voltage control.

In terms of the phase position and gain, the intervention signal is dimensioned so that
active-power oscillations between the generator and the line are significantly damped.
The extent to which the PSS is able to intervene is limited so that a voltage deviation from
the setpoint of +10%, measured in relation to the actual operating point, cannot be
exceeded.
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2.3.3 Closed-loop current control

The field-current controller is a high-gain P controller. A setpoint generator which serves
as a ramp-function generator when the field is being established after the excitation-ON
command, as a limit for the maximum superexcitation value (field flashing) and as an
excitation-current setpoint generator for manual operation (e.g., for commissioning
purposes or when automatic mode is faulty) is connected upstream of it.

Automatic mode

The current controller acts as a field-current limit controller for the upper limit of the field-
voltage controller. As soon as the field current reaches the value specified by the setpoint
generator, it is limited to this value. Generally, a limit value of 140% is permitted.

The current setpoint generator can be set to specific initial values:
— At pulse inhibit and normal switch-on, to 0%

— At pulse inhibit and when the channel is switched back in, to the setpoint of the
other channel

— When the generator is isolated from the line, to the no-load excitation current
(approx. 30% IF rated)

— To 140% If rateq, @S soon as the voltage controller goes into operation on
completion of startup

Manual mode

In this mode, the current controller acts simultaneously on the upper and lower limit of the
field-voltage controller, so that this is no longer active. Thus, the field current is controlled
to the value specified by the setpoint generator, i.e., the voltage is no longer controlled.

In standard operation, the field current can be controlled to a setpoint in the range from
0% to 110% via the up/down key. If the generator is not connected to the line, the upper
limit is reduced to a value corresponding to V,ateq- In operation with certain monitoring

functions disabled, this limit is reset to 110%.

When changing over to manual mode, the setpoint generator is set to the field-current
actual value in order for the transition to be bumpless.

It is only possible to change over from manual to automatic mode within the specified
automatic-mode limits.
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234.1

2.34.2

234 Limiting mechanisms

All limiting mechanisms only have an effect in generator-voltage control mode (automatic
mode).

Stator-current limitation

The stator current required for the max. apparent power of the generator forms the
response value for stator-current limiting. This consists of one control circuit for each of
the overexcited and underexcited ranges. This limit is disabled in a dead band equal to
110% of the reactive current. This limit is activated with delay (more specifically, a delay
which is inversely proportional to the absolute value of the overcurrent in relation to the
response value), when the response value is exceeded. Intervention takes place after no
less than 10 seconds, taking superexcitation limiting into account. The intervention signal
acts like a positive or negative supplementary setpoint.

V/f limiting

This limiting mechanism is designed to protect the unit transformer from becoming
saturated and should switch in before any V/f protection mechanism is able to respond.

V/f limiting reduces the voltage setpoint linearly so that the setpoint (90%) is reached at
approx. 41 Hz.

U/URated
110 % V/f limit
100 % / Setpoint range
90 % /

4145 50 55 — f[HZ]

Fig.2.10  V/f limiting
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2.3.4.3
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Underexcitation limiting

In the underexcited range, underexcitation limiting is designed to ensure the minimum
excitation required for stable parallel operation of the generator with the line supply, and
to limit the reactive power accordingly.

When underexcitation limiting responds, voltage control is deactivated via a maximum
selection circuit and rendered ineffective.

The limiting characteristic C in the power diagram (Fig. 2.11) is stored in a software
characteristic module, which outputs the appropriate reactive-current value as a function
of the active current. The characteristic shifts in the direction of the underexcited range as
the voltage increases. It can be adjusted in line with the requirements of the generator
and line-supply data.

The reactive-current value of the characteristic corresponding to the active current is
compared with the actual operational reactive-current value. The difference is fed to a P
amplifier.

When the characteristic is exceeded, the differential signal generates an increase in the
excitation current. A corresponding message will appear in the main control room.

For commissioning purposes, the characteristic can be reflected in the overexcited range,
so that the direction of influence of the intervention signal as well as the setpoint
generator blocking can be changed over.

0.8 ) |
— Limited by
N \\ /excitation winding
0.6 \\
| ™
overexcited Rated output \
0.2 | |
Limited by stator / ~_
) winding B
Reactive power 0
0.2 /
C / C
underexcited 04 \\ \
> Limited by heat rise in end
zone or static stability
0.6
0.8

0.2 04 0.6 0.8 1.0 1.2

Active power —=

Fig. 2.11 Typical power diagram in conformity with VDE 0530, Part 3
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2.3.4.4 Overexcitation limiting

Surge-excitation limiting limits the field current almost instantaneously to the maximum
permissible value, approximately 140%.

The duration of overexcitation and the subsequent reduction to a value which excludes
thermal overload of the field winding can be achieved using a rigid, characteristic-
controlled overexcitation-limiting mechanism.

Characteristic-controlled overexcitation limiting

At a field current > 110% IF rateq, Overexcitation limiting becomes active after a delay and
reduces the field current accordingly.

The higher the overexcitation, the earlier reduction will switch in (Fig. 2.12).

Response time
[s]
? 40
30
20
T —
10
—+
120 130 ) 150
Field current
IF/IFrated . [0/0]
Fig. 2.12 Time-delayed overexcitation limiting

After the field current has fallen below the response threshold, the surge-excitation value
is released inversely proportional to the deviation, up to a max. of 140%, i.e., once
overexcitation limiting has responded, the full surge-excitation value will not be available
again immediately.
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3 Description of the starting frequency converter
(SFC)

The starting frequency converters’ operating modes have been designed in line with
SIEMENS gas turbines. Different types of gas turbine require different starting frequency
converter power ratings and speed setpoints.

3.1  Operating modes

Normal start (standard)

The starting frequency converter accelerates the gas turbine set from zero speed, or from
the turning speed, before shutting down at approx. 70% of rated speed. Above this
speed, the gas turbine accelerates the turbine set up to synchronization speed.

Washing (standard)

To clean the turbine blades, the starting frequency converter is used to accelerate the
turbine set once to between 600 and 800 rpm, depending on turbine type.

Purging (option)

"Purging" mode is provided to ensure that there is no combustible gas in the turbine
following an aborted start. Purging is performed in the SFC’s duty cycle prior to starting.

Black start (option)

When the line supply is down, the starting power is provided by a diesel generator,
whereby the starting frequency converter’'s power can be reduced in line with the diesel
rating.

Start for condenser operation (option)

The generator, decoupled from the gas turbine, is accelerated by the starting frequency
converter to a speed just above the synchronous speed. After it has been disconnected
from the starting frequency converter, it is excited at rated voltage and, as it coasts down,
is synchronized with the line.

Braking (option)

The generator is disconnected from the line, controlled down to the starting-frequency-
converter voltage and then braked to standstill via the converter The braking power is fed
back into the line. This type of braking is only intended for use in conjunction with phase-
modifier operation.

Siemens AG  A5E00493996B AC
48 Compact Unit for Gas Turbine Sets Description



Edition 02.2007

3.2 Design

Power section

The power section includes the following main components (for circuit diagram refer to
Fig. 3.1 and Fig. 3.2):

2.9,4.0 and 5.0 MW
Two fully-controlled three-phase bridges with thyristor stacks:

1. Line-side converter LSC (fuseless)

2. Generator-side converter GSC (fuseless),

both with indirect fiber-optic thyristor gating and checkback signals from individual
thyristors

9.0 MW
Two fully-controlled three-phase bridges with thyristor stacks:

1. 2 line-side converter bridges LSC connected in series (fuseless)

2. 1 generator-side converter GSC (fuseless),

both with indirect fiber-optic thyristor gating and checkback signals from individual
thyristors

Generator-side actual-value sensing by means of DC current transformers with
high accuracy throughout the frequency range

DC-link reactor with sufficient inductivity for low current ripple and current rate of
rise limiting for protective trips

Line-side and generator-side overvoltage limiter

Mounted radial fan to dissipate heat loss

Open and closed-loop control

The open-loop and closed-loop control of the starting frequency converter and the static
excitation equipment are housed in a cabinet panel as described above in Section 2.2.
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MV (station service), e.g., 6 kV
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Fig. 3.1 Circuit diagram of the starting frequency converter’s power section (2.9 MW, 4.0 MW and 5.0 MW
converters)
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Fig. 3.2 Circuit diagram of the starting frequency converter’s power section (9.0 MW converter, 12-pulse
LSC)
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Principle of operation

The line-side converter is commutated and clocked by the secondary three-phase output
of the converter transformer.

The generator-side converter is load-commutated and is clocked from the generator
terminal voltage.

The generator-side converter switches the DC-link current from one stator coil to the next
so that a rotating field is generated in the generator stator which is induced in the
generator rotor in phase synchronism. The DC-link current is switched to the individual
winding phases using voltage clocking in synchronism with the instantaneous frequency,
and more specifically, when the continually rotating rotor, and thus also the continually
rotating flux, has rotated by a further 60° electrical.

Thus, the generator-side converter fulfils the function of an electronic commutator, with a
principle of operation similar to the mechanical commutator on DC motors, which assigns
the armature ampere-turn to the magnetic flux, and induces switching in accordance with
rotor rotation. With this control technique, oscillations and out-of-step operation cannot
occur as is the case with synchronous machines which are operated with a direct
connection to the line supply.

By orienting the armature ampere-turns to the magnetic flux, the effect of the rotor load
angle on commutation, which occurs with rotor-position-encoder clocking, is automatically
eliminated.

The elimination of the rotor position encoder and cable connection rules out these
potential fault sources.

3.3 Open and closed-loop control

In contrast to the synchronous motor connected directly to the line supply, the machine
connected to the starting frequency converter has operating characteristics similar to that
of a separately-excited, converter-fed DC motor, which is operated with constant voltage
(field weakening) from approx. 15% to 20% of the rated speed.

Thus, the open-loop and closed-loop control (see block diagram 3.2) of the line-side
converter is designed as closed-loop speed control with secondary closed-loop current
control with downstream gating set which generates the required firing pulses for gating
the converter (this is similar to the technique used for converter-fed DC motors). The
synchronizing voltage required to generate the firing pulses is acquired on the
high-voltage side using transformers.

To control the generator-side converter, the firing pulses for gating the thyristors are
derived from the generator terminal voltage. As this is significantly distorted due to the
ohmic and inductive voltage drops as a result of converter operation, the generator
current is also sensed and an approximately sinusoidal "synchronizing voltage"
independent of the generator frequency (inner generator voltage) is generated via a
compensation circuit.

The generator variables are sensed using DC-voltage and DC-current transformers (CTs
and PTs) due to the wide frequency range of 0 Hz to max. 60 Hz.
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The generator-side converter control generates the firing pulses for gating the converter

taking into account the firing angle a. The firing angle a represents the phase position of
the stator ampere-turn vector relative to the inner generator voltage; it is specified,
depending on the torque direction, as a > 90°el for starting operation or a < 90°¢l for

braking operation.

In addition to the firing pulses, the speed actual value, which is required for speed control
and monitoring, is calculated from the generator voltage and current.

Line

Synchronizing voltage

Actual current

supply

Power
section

Speed Current
controller controller
ool - Firing -
j pulse ~ | Lsc
L i
Gating unit :
|
|
[ | DC-link pulsing ! C) Smoothing
: reactor
Pulse I
generation :
0t-0| 10 y ! -
Firing pulses : 4 GSsC
|
|
Voltage I
model :
Lil U i
| TR {
i U S-T |
L IR I
ol | ‘
A T '
Machine L =n :
parameters _ | Hardware | [
Extinction integrator ‘ @ \
angle :
Firing-angle I
caleulation
10.5 ... 21 kV []
Fig. 3.2 Block diagram of the open-loop and closed-loop control of the starting frequency converter
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The generator voltage for commutating the generator-side converter is not sufficient
below a minimum speed due to the ohmic voltage drops. DC-link pulsing is used to switch
the DC-link current to the next valve branch in this lowest speed range.

By controlling the line-side converter to the inverter stability limit the DC-link current is
brought briefly to a zero-current condition. During this de-energized period, the thyristor
valves which previously conducted current regain their blocking capability. Subsequently
the next valve branch can be fired and the DC-link current is restored by controlling the
line-side converter appropriately. This sequence is repeated at six times the generator
frequency.

For DC-link pulsing, unlike in load-commutated mode, the inverter stability limit for the
generator-side converter need not be taken into account. Thus, this is operated with a
firing angle a = 180°el and an improved power factor is possible compared with load-
commutated mode. Torque reduction, generally caused by current gaps, can be
compensated in this fashion.
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4 Description of the changeover device (option)

As already explained, one of the main advantages of the static starting frequency
converter is that various gas turbine sets can be started one after another using one
converter.

An application example from a combined-cycle power station, where two compact units
and two additional static excitation units are used for four gas turbine sets, is illustrated in
Fig. 4.1

The gas turbine sets’ generators are each permanently assigned a static excitation unit
while the starting frequency converter is first switched to a starting bus via an output
isolator, which is subdivided by up to 2 changeover isolators. The changeover isolators
can only be switched in manually from the main control room if there are no SFCs in
operation.

The unit known as the changeover device is charged with coordinating the assignment
between the starting frequency converters and the relevant gas turbine sets and their
static excitation equipment.

The open-loop and closed-loop control signals within a compact unit are transferred
between the SFC and SEE via the internal serial bus link.

Signals are transferred between the static excitation equipment associated with various
compact units and/or individual static excitation units for gas-turbine generators via a bus
link.

The static excitation unit associated with the turbine set to be started has the "master"
function and controls the changeover device by:

— Controlling the isolator on the generator side in the BAB cells and the primary
circuit breaker of the excitation transformer (which is also the case without a
changeover device)

— Selecting the available starting frequency converter via the bus link, which also
provides the operating status ("ready" or "faulted").

The control associated with the selected SFC in turn controls:
— The internal SFC output isolator
— The SFC circuit breaker (which is also the case without a changeover device)

In the event of a fault on the bus link, the turbine sets to which a compact unit has been
assigned can continue to be started.

All circuit breakers are also mutually interlocked using auxiliary contacts to prevent
erroneous switching.
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starting frequency converters)

Fig. 4.1
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Previous editions are listed below: Edition Internal item number
07.2005 A5E00493996B _AA
01.2006 A5E00493996B_AB
02.2007 A5E00493996B_AC

Edition 02.2007 consists of the following chapters:

Chapter Changes Date of edition
1 | Description of the compact unit 2nd revision 02.2007
2 | Description of the static excitation equipment (SEE) 2nd revision 02.2007
3 | Description of the starting frequency converter (SFC) 2nd revision 02.2007
4 | Description of the changeover device 2nd revision 02.2007
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GRANT DEED

The undersigned Grantor requests that the Documentary Transfer Tax not be
made a part of the public records.

This GRANT DEED (this “Deed”) is made this 15th day of April, 1999, by
PACIFIC GAS AND ELECTRIC COMPANY, a California corporation, (“PG&E”), in favor
of SOUTHERN ENERGY DELTA, L.L.C., a Delaware limited liability company,
(“Grantee”).

FOR A VALUABLE CONSIDERATION, receipt of which is hereby
acknowledged, PG&E hereby GRANTS unto Grantee, the following described real property (the
“Property”) which is located in Contra Costa County, California:

(APN #51-031-012 (portion))

The parcel of land described in Exhibit “A” attached hereto and made a part
hereof.

PG&E further grants to Grantee the existing railroad tracks, together with a non-
exclusive right and easement to construct, reconstruct, maintain and use the same for railroad
purposes, within the parcel of land described as follows:

- The parcel of land described as Easement Area Nine in “Exhibit G” attached
hereto and made a part hereof.

PG&E reserves the right to cross said parcel with roads, underground gas transmission and
distribution lines, both overhead and underground electric transmission and distribution facilities,
and communication lines (including fiber optic lines).

Reserving to PG&E, a non-exclusive easement and right to construct, reconstruct,
maintain and use a road for ingress to and egress from said Parcel B of the Lot Line Adjustment
(the “Switchyard Property”), together with access to any of PG&E’s property, easements and

{Contra Costa) 04/15/99
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103334

facilities, whether located on the Switchyard Property or the Property or any real property
adjacent thereto, and for ingress to and egress from all hereinafter described easement areas,
lying within the strip of land described as follows:

A 60’ strip of land narrowing to 40°, the centerline of which is further
described as Access Road 1 in “Exhibit B” attached hereto and made a part hereof.
Construction, reconstruction, maintenance and repair of said road to maintain such road
in a good condition shall be the responsibility of Grantee, the costs of which shall be
bomne solely by Grantee.

Reserving to PG&E its existing facilities (excluding those facilities that have been
conveyed to Grantee pursuant to Section 2.1 of the Purchase and Sale Agreement) for the
transformation, transmission and distribution of electric energy and for communication purposes
(including fiber optic cable) and easements to reconstruct, replace, remove, maintain and use the
same as PG&E shall at any time and from time to time deem necessary, together with easements
to excavate for, construct, install, repair, reconstruct, replace, remove, maintain and use, at any
time and from time to time, additional facilities for the transformation, transmission and
distribution of electric energy and for communication purposes (including fiber optic cable),
consisting of such devices and equipment with suitable concrete pads and adequate protection
therefor necessary for transforming electric energy, one or more lines of underground wires and
cables (enclosed at PG&E’s option within conduits), and one or more lines of towers, poles
and/or other structures, wires and cables, including both underground and overhead ground
wires, and all necessary and proper foundations, footings, crossarms and other appliances and
fixtures for use in connection with said towers, poles and/or other structures, wires and cables;
and also for a right of way and easement, all to be on, along and in the easement areas described
as follows:

The parcel of land described as Easement Area One in “Exhibit C”
attached hereto and made a part hereof.

A strip of land described as Easement Area Two in “Exhibit C” attached
hereto and made a part hereof.

A strip of land described as Easement Area Three in “Exhibit C” attached
hereto and made a part hereof.

- The strip of land described as Easement Area Four in “Exhibit C” attached
hereto and made a part hereof.

Reserving to PG&E its existing pipe lines and appurtenant facilities for
transmission and distribution of gas together with the right to replace (of the initial or any other
size), maintain and use the same for the transmission and distribution of gas, and also the right to
excavate for, install, replace (of the initial or any other size), maintain and use such additional
pipe lines and appurtenant facilities, as PG&E shall from time to time elect for the transmission
and distribution of gas, with proper valves and other appliances and fittings, and devices for
controlling electrolysis for use in connection with said pipe lines and appurtenant facilities,

(Contra Costa) 04/15/99
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103334

together with adequate protection therefor, and also a right of way and easement, within the
easement areas described as follows:

The strip of land described as Easement Area Five in “Exhibit D” attached
hereto and made a part hereof.

The strip of land described as Easement Area Six in “Exhibit D" attached
hereto and made a part hereof.

Reserving to PG&E, its existing gas metering and regulating devices, pipelines
and equipment, together with an easement and right of way for said metering and regulating
devices, pipelines and equipment, and the right to construct, install, replace (of the initial or any
other size), maintain and use such valves and other devices, pipelines and equipment as PG&E
shall from time to time deem necessary for metering, regulating and discharging gas into the
atmosphere within, to install concrete curbing on, to cover with bitumastic pavement and to
enclose with a fence (within which fenceline Grantee shall have no right of entry), the hereinafter
described easement area:

The parcel of land described as Easement Area Seven in “Exhibit E”
attached hereto and made a part hereof.

Reserving to PG&E a non-exclusive easement and right for drainage, discharge,
retention and/or percolation of storm water runoff from said Switchyard Property into the storm
water system located on the land described in the Property, including the right to use existing
trench drains, pipelines, inlets, leachfields, valyes, oily water separators, and other fixtures and
equipment deemed necessary to capture, transport and dispose of storm water runoff emanating
on said Switchyard Property. Construction, reconstruction, maintenance and repair of said storm
water system located on the land described in the Property to maintain such storm water system
in good condition shall be the responsibility of Grantee, the costs of which shall be borne solely
by Grantee.

Reserving to PG&E and assignees for communication purposes a non-exclusive
casement and right to excavate for, install, construct, replace (of the initial or any other size),
remove, maintain, and use such underground conduits, pipes, manholes, service boxes, wires,
cables, and conductors; aboveground marker posts, risers, and service pedestals; underground
and aboveground switches, fuses, terminals, and transformers with associated concrete pads; and
fixtures and appurtenances and also a right-of-way within the easement area described as
follows:

The parcel of land described as Easement Area Eight in “Exhibit F”
attached hereto and made a part hereof.

PG&E hereby reserves an easement to enter the Property, or any portion thereof,
to do the following:

(a) undertake remediation work, including the installation and monitoring of
groundwater and vadose zone monitoring, extraction and/or infiltration wells; the installation,

3
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operation and maintenance of soil and/or groundwater treatment systems, including wells and
other equipment needed for biosparging and/or air sparging; the implementation of soil
excavation and treatment activities; the installation, maintenance and periodic replacement of an
asphalt cap or other capping material; the containment of soil and groundwater with a physical
barrier; the removal and replacement of underground or aboveground structures or utilities as
part of a remediation work p*.n; or like activities;

(b)  use groundwater and/or vadose zone monitoring wells and treatment
systems located on the Property, or any portion thereof, in conducting remediation work;

(c) manage treated water from PG&E’s current or future groundwater
remediation treatment system located on the Property, or any portion thereof, in the same manner
as Grantee manages its waste water, if and to the extent permitted under environmental laws;

(d) conduct temporary (less than 90 days) onsite waste storage for materials
generated through remediation work; and

_ (e) undertake system demolition and well abandonment work when
remediation system components are no longer needed.

Pursuant to certain terms and condition contained in the hereinafter referenced
permits issued to PG&E by the Department of the Army, Corps of Engineers, PG&E is hereby
referencing said terms and conditions contained therein and attaching copies of said permits for
recording with this Grant Deed as Exhibits H-1, H-2, H-3, H-4, and H-5, such Exhibits H-1, H-2,
H-3, H-4 and H-5 attached hereto and made a part hereof. :

1. Department of the Army Permit dated July 26, 1949, attached hereto as
Exhibit H-1,

2. Department of the Army Permit dated February 18, 1952, attached hereto
as Exhibit H-2;

3. Department of the Army Permit dated August 4, 1953, attached hereto as
Exhibit H-3;

4 Letter dated February 5, 1963 referencing SPKKO-N, attached hereto as
Exhibit H-4;

5. Department of the Army Permit No. 3706 dated January 21, 1964,
attached hereto as Exhibit H-5.

Further reserving to PG&E the easements and rights:

(a) of ingress to and egress from said easement areas over and across the
Property by means of any and all existing and future roads and lanes thereon, if such there be,
otherwise by such route or routes as shall occasion the least practicable damage and
inconvenience to Grantee and to use said roads, lanes, or routes to provide access to any of

(Contra Costa) 04/15/99
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PG&E’s property, easements and facilities; construction, reconstruction, maintenance and repair
of said roads and lanes to maintain such roads and lanes in a good condition shall be the
responsibility of Grantee, the costs of which shall be borne solely by Grantee;

(b)  from time to time to trim and to cut down and clear away any and all trees
and brush now or hereafter on said easement areas and the further right from time to time to trim
and to cut down and clear away any trees on the Property adjacent to said easement areas which
in the opinion of PG&E may be a hazard to any of PG&E’s facilities by reason of the danger of
falling thereon, or may interfere with the exercise of PG&E’s rights reserved herein; provided,
however, that all trees which PG&E is hereby authorized to cut and remove, if valuable for
timber or wood, shall be the property of Grantee, but all tops, lops, brush and refuse wood shall
be burned or removed by PG&E;

(c) from time to time to enlarge, improve, reconstruct, relocate and replace
PG&E’s existing facilities and additional facilities with any other number, size, or type of
transformers, poles, towers or other structures, or underground wires, cables and conduits, or
pipelines, valves, fittings, metering and regulating devices, or other devices and equipment either
in the original location or at any alternate location or locations within said easement areas;

(d) to install, maintain and use gates in all fences which now cross or shall
hereafter cross said easement areas;

(e) to mark the location of said easement areas by suitable markers set in the
ground; provided that said markers shall be placed in fences or other locations which will not
interfere with any reasonable use Grantee shall make of said easement areas; and

® to use such portion of the Property contiguous to said easement areas as
may be reasonably necessary in connection with the installation, repair, reconstruction and
replacement of PG&E’s facilities.

Grantee shall have the right to use said easement areas for purposes which wili
not interfere with PG&E’s full enjoyment of the rights hereby reserved; provided that:

(a)  Grantee shall submit to PG&E, for approval, plans for any development,
demolition, removal or use of said easement areas. Said plans shall be sent to: Pacific Gas and
Electric Company, Attention: Land Agent, 1030 Detroit Avenue, Concord, CA 994518-2497, or
such other address as PG&E shall designate in writing;

(b) Grantee shall not erect or construct any building or other structure,
including but not limited to fences, sheds, tool houses or any storage facilities, or drill or operate
any well, or construct any reservoir or other obstruction or diminish or substantially add to the
ground level in said easement areas, without the written consent of PG&E; and

(c) Grantee shall not deposit, or permit or allow to be deposited, earth,
rubbish, debris, or any other substance or material, whether combustible or noncombustible, on
said easement areas, or so near thereto as to constitute, in the opinion of PG&E, a hazard to any
of PG&E’s facilities.

(Contra Costa) 04/15/99
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PG&E hereby assigns to Grantee its right, title and interest, as set forth below, in
the following document:

All of the rights for a water line within a strip of land 10 feet in width, granted to PG&E
in the deed from Fibreboard Corporation to PG&E dated August 17, 1984, and recorded
September 18, 1984, in Book 11980, page 103, Official Records of Contra Costa County,
subject to all conditions and restrictions regarding said easement rights contained in said
deed dated August 17, 1984.

This grant is made subject to all existing contracts, leases, licenses, easements,
and encumbrances, whether recorded or unrecorded, which may affect the Property and the word
“grant” as used herein shall not be construed as a covenant against the existence of any thereof.

Except as may be set forth in that certain Purchase and Sale Agreement dated as
of November 24, 1998, between PG&E and Grantee, this Grant Deed is made without any
representation or warranty (express or implied) or recourse against PG&E.

The provisions hereof shall inure to the benefit of and bind the successors and
assigns of the respective parties hereto, and all covenants shall apply to and run with the
Property.

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK

{Contra Costa) 04/15/99
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IN WITNESS WHEREOF, PG&E has caused its duly authorized representative
to execute this Grant Deed as of the date first above written.

PACIFIC GAS AND ELECTRIC COMPANY,
a California corporation

By: difl«/ @N‘

Leslie Everett
Vice President and Corporate Secretary

Accepted:

SOUTHERN ENERGY DELTA, L.L.C,,
a Delaware limited liability company

andall E. Harrison

President

(Contra Costa) 04/15/99
NB1 369896 6
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AREA 2 - DIABLO DIVISION

AUTH: 3000221

T2N, R2E, SEC 16

S1/2,

SE1/4 of NW1/4

SW4 OF NE4

REF/AFF 2102-02-0364, 0367, 0361,0357, 0359
PREPARED BY:

(Contra Costa) 04/15/99
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STATE OF CALIFORNIA ) 103234

COUNTY OF SAN FRANCISCO )

On April 15, 1999, before me, Jeannine Pao, a Notary Public in and for said state,
personally appeared LESLIE EVERETT, personaly-knewn-te-me~for proved to me on the basis
of satisfactory evidence} to be the person(sy whose name(s) isfare- subscribed to the within
instrument and acknowledged to me that he/sheithey executed the same in t9/her/ite authorized
capacity(jes); and that by histher/its-signature(sy on the instrument, the person(sy; or the entity
upon behalf of which the person(g)'acted, executed the instrument.

WITNESS my hand and official seal.

Notary@blic in and for said Sthte

! JEANNINE PAO ‘
_@ Cammission # 1204557

IFO Notary Public - Callflania £
STATE OF CALIFORNIA ) o $

) §s. My Carmm. Exres Dec 12, 2002
COUNTY OF SAN FRANCISCO )

On April 15, 1999, before me, Jeannine Pao, a Notary Public in and for said state,

personally appeared RANDALL E. HARRISON, persenaty-knownto-me~or proved to me on
the basis of satisfactory evidence)-to be the person(sy whose namets) is/are subscribed to the
within instrument and acknowledged to me that he/she/they executed the same in hisfherfits
authorized capacity(ies), and that by hisArer/ts-signature(sY on the instrument, the person¢s), or
the entity upon behalf of which the person(sy acted, executed the instrument.

. WITNESS my hand and official seal.

Notar@ublic in and for said %tate

JEANNINE PAQ
l @ Commission # 1204557 I

3 Notary Pubic - Cafifomia £

losAngelesCouty [
’ Wmmeﬂunmlzm!

(Contra Costa) 04/15/99
NBI 369896 6



EXHIBIT A 103334

PARCEL “A” OF THAT CERTAIN LOT LINE ADJUSTMENT RECORDED IN DOCUMENT NUMBER 99-
0097773-00 OF THE COUNTY RECORDER’S OFFICE OF CONRTA COSTA COUNTY, CALIFORNIA.

PORTION OF SECTION 16, TOWNSHIP 2 NORTH, RANGE 2 EAST, MOUNT DIABLO BASE AND
MERIDIAN, IN THE COUNTY OF CONTRA COSTA, STATE OF CALIFORNIA, DESCRIBED AS
FOLLOWS; ALL BEARINGS AND DISTANCES BEING ON CALIFORNIA ZONE 3 COORDINATE
SYSTEM.

BEGINNING AT A DISK IN A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER, BEING
AT A POINT THAT BEARS SOUTH 89° 04' S0" EAST 661.00 FEET AND NORTH 00° 47' 10"
EAST 42.00 FEET FROM THE CORNER COMMON TO SECTIONS 16, 17, 20, AND 21 OF SAID
TOWNSHIP, SAID POINT OF BEGINNING IS IN THE EASTERN BOUNDARY LINE OF PROPERTY
DESCRIBED IN THE DECREE QUIETING TITLE, DATED JUNE 30, 1948, IN THE MATTER OF
FIBREBOARD PRODUCTS, INC., A CORPORATION, VS. RALPH M. BEEDE, ET AL, CASE NO.
42707, SUPERIOR COURT, CONTRA COSTA COUNTY, CALIFORNIA, A CERTIFIED COPY
THEREOF RECORDED JUNE 30, 1948, IN BOOK 1217 OF OFFICIAL RECORDS, PAGE 398, AND
RUNNING THENCE FROM SAID POINT OF BEGINNING ALONG SAID BOUNDARY LINE, NORTH 00°
47' 10" EAST 2159.13 FEET TO A POINT IN THE ORDINARY HIGHWATER MARK ALONG THE
SOUTHERLY SIDE OF THE SAN JOAQUIN RIVER; THENCE ALONG SAID ORDINARY HIGHWATER
MARK NORTH 58° 59*' 10° EAST 208.03 FEET; THENCE NORTH 00° 55' 10* EAST 58.05
FEET TO A POINT IN THE ORDINARY LOW TIDE LINE; THENCE ALONG SAID LOW TIDE LINE
THE FOLLOWING COURSES, NORTH 68° 13' 10" EAST €93.67 FEET, NORTH 74° 00’ 10"
EAST 981.16 FEET, AND SOUTH 81° 01* 50" EAST 1011.23 FEET TO POINT THAT BEARS
NORTH 00° S0*' 30" EAST 2739.03 FEET FROM A DISK IN A CONCRETE BASE THAT MARKS
THE SOUTHEAST CORNER OF THE P. G. & E. PROPERTY; THENCE SOUTH 00° 50*' 30" WEST
139.86 FEET TO A POINT ON THE ORDINARY HIGH WATER MARK; THENCE CONTINUING ALONG
SAID LINE SOUTH 00° 50' 30" WEST 2599.17 FEET TO SAID DISK AT SAID SOUTHEAST
CORNER, SAID POINT BEING ALSO IN THE NORTHERN RIGHT OF WAY OF WILBUR AVE.;
THENCE ALONG SAID NORTHERN LINE OF WILBUR AVE. NORTH 89° 03' 50* WEST 779.45

FEET AND NORTH 89° 04*' 50" WEST 1975.69 FEET TO THE POINT OF BEGINNING.
CONTAINING 168.700 ACRES, MORE OR LESS.

EXCEPTING THEREFROM THE FOLLOWING DESCRIBED PARCEL:
PARCEL "B"

BEGINNING AT A POINT THAT BEARS NORTH 89° 03‘ 50* WEST 524.11 FEET AND NORTH 00°
47' 10" EAST 756.60 FEET FROM THE SOUTHEAST CORNER OF PARCEL “A" ABOVE; THENCE
NORTH 89° 06' 50" WEST 1213.84 FEET; THENCE NORTH 00° 53°' 10" EAST 24.94 FEET;
THENCE NORTH 89° 06' 50" WEST 446.07 FEET; THENCE NORTH 00° 53' 10* EAST 226.17
FEET: THENCE NORTH 20° 12' 00" WEST 215.78 FEET; THENCE NORTH 89° 06' 50" WEST
37.13 FEET; THENCE NORTH 00° 53' 10" EAST 59.70 FEET; THENCE NORTH 45° 53' 10"
EAST 14.62 FEET; THENCE SOUTH 89° 06' 50* EAST 657.72 FEET; THENCE ALONG A
TANGENT CURVE TO LEFT WITH A RADIUS OF 180.00 FEET A DISTANCE OF 153.38 FEET TO

A POINT OF CUSP; THENCE SOUTH 89° 06' 50" EAST 970.11 FEET; THENCE SOUTH 0o0°
47' 10" WEST 583.96 FEET TO THE POINT OF BEGINNING.

CONTAINING 21.439 ACRES,, MORE OR LESS.

Wiley J/Pibrce, Jr., P.L.S. 3300 Date
License Expires 6/30/2000
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EXHIBIT B

ACCESS ROAD 1

EASEMENT FOR INGRESS AND EGRESS

A 60 FOOT WIDE EASEMENT BEING 30 FEET ON EACH SIDE OF THE FOLLOWING DESCRIBED
CENTERLINE:

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE, SAID
POINT BEING NORTH 89° 03*' 50" WEST 494.11 FEET FROM THE SOUTHEAST CORNER OF
PARCEL "A" WHICH IS A DISK IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER";

THENCE NORTH 00° 47' 10" EAST 1888.02 FEET; THENCE ALONG THE ARC OF A TANGENT
CURVE TO THE LEFT WITH A RADIUS OF 100.00 FEET, A DISTANCE OF 156.91 FEET,

THROUGH A CENTRAL ANGLE OF 89° S4' 00"; THENCE NORTH 89° 06' 50" WEST 834.63
FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A RADIUS OF 50.00
FEET, A DISTANCE OF 78.54 FEET, THROUGH A CENTRAL ANGLE OF 90° 00' 00*; THENCE
SOUTH 00° 53' 10" WEST 478.74 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO
THE RIGHT WITH A RADIUS OF 150.00 FEET, A DISTANCE OF 235.62 FEET, THROUGH A
CENTRAL ANGLE OF 90° 00' 00"; THENCE NORTH 89° 06' S0" WEST 670.15 FEET; THENCE
SOUTH 45° 53* 10" WEST 39.47 FEET; THENCE SOUTH 00° 53' 10" WEST 72.12 FEET TO A
POINT WHERE THE EASEMENT BECOMES 40 FOOT WIDE BEING 20 FEET ON EACH SIDE OF THE
CONTINUATION OF THE DESCRIBED CENTERLINE AS FOLLOWS; THENCE SOUTH 00° 53*' 10*
WEST 48.95 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A
RADIUS OF 250.00 FEET, A DISTANCE OF 138.61 FEET, THROUGH A CENTRAL ANGLE OF 31°
46' 00"; THENCE SOUTH 30° 52*' 50" EAST 86.15 FEET; THENCE ALONG THE ARC OF A
TANGENT CURVE TO THE RIGHT WITH A RADIUS OF 200.00 FEET, A DISTANCE OF 110.89
FEET, THROUGH A CENTRAL ANGLE OF 31° 46' 00*; THENCE SOUTH 00° 53' 10" WEST

241 .23 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A RADIUS
OF 86.00 FEET, A DISTANCE OF 68.27 FEET, THROUGH A CENTRAL ANGLE OF 45° 29°' 00";
THENCE SOUTH 44° 35' 50" EAST 400.06 FEET; THENCE ALONG THE ARC OF A TANGENT
CURVE TO THE RIGHT WITH A RADIUS OF 160.00 FEET, A DISTANCE OF 127.11 FEET,
THROUGH A CENTRAL ANGLE OF 45° 31' 00"; THENCE SOUTH 00° 55' 10" WEST 151.87
FEET TO THE POINT OF TERMINUS, SAID POINT BEING ON THE NORTHERLY RIGHT OF WAY
LINE OF WILBUR AVENUE AND FROM WHICH THE SOUTHWEST CORNER OF PARCEL "A" (A DISK

IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER") BEARS NORTH 89° 04' 50"
WEST 896.51 FEET.

W WM% 4-13-99

[4
Wiley J. Pierce, Jr.

PLS 3300
Expires 6/30/2000




EXHIBIT C 103334

EASEMENT AREA ONE

ELECTRIC TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE THAT

BEARS NORTH 89° 03' 50" WEST 524.10 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A"

WHICH IS A DISK IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER®; THENCE

NORTH 00° 47' 10" EAST 756.60 FEET TO THE SOUTHEAST CORNER OF PARCEL "B"'; THENCE

ALONG THE SOUTHERLY LINE OF PARCEL "B", NORTH 89° 06' 50" WEST 1213.84 FEET,
NORTH 00° 53' 10" EAST 24.94 FEET AND NORTH 89° 06' 50" WEST 446.07 FEET TO THE

SOUTHWEST CORNER OF PARCEL "B"; THENCE NORTH 89° 06’ 50" WEST 12.00 FEET; THENCE

SOUTH 00° 53*' 10" W 172.83 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE
LEFT WITH A RADIUS OF 66.00 FEET, A DISTANCE OF 52.39 FEET THROUGH A CENTRAL
ANGLE OF 45° 29' 00"; THENCE SOUTH 44° 35' 50" EAST 254.43 FEET; THENCE SOUTH 00°
55* 10" WEST 582.34 FEET TO A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF
WILBUR AVENUE; THENCE RUNNING ALONG THE NORTHERLY RIGHT OF WAY LINE OF WILBUR
AVENUE, SOUTH 89° 04' 50" EAST 1216.95 FEET AND SOUTH 89° 03*' 50" EAST 255.35
FEET TO THE POINT OF BEGINNING.

Wi, Worisall 4795

. 7.
Wiley J. Pierce, Jr.

PLS 3300

Expires 6/30/2000




EXHIBIT C

103334
EASEMENT AREA TWO

ELECTRIC DISTRIBUTION EASEMENT

BEGINNING AT A POINT THAT BEARS NORTH 89° 03' 50" WEST 100.00 FEET AND NORTH

00° 50' 30" EAST 979.25 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN
A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER), THENCE SOUTH 89° 10' CO* WEST
365.20 FEET; THENCE NORTH 00° 47' 10" EAST 20.01 FEET; THENCE NORTH 89° 10' 00*

EAST 365.22 FEET; THENCE SOUTH 00° 50' 30" WEST 20.01 FEET TO THE POINT OF
BEGINNING.

W/L@/WQ\ 41377

Wiley J Plerce,

PLS 3300

Expires 6/30/2000




EXHIBIT C

‘ 103334
EASEMENT AREA THREE

ELECTRIC DISTRIBUTION AND TRANSMISSION EASEMENT

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE THAT
BEARS NORTH 89°03'50" WEST 464.11 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A"

(A DISK IN CONCRETE MARKED "P.G. & E. PROPERTY CORNER"); THENCE NORTH 89°03'50"
WEST 60.00 FEET ALONG THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE; THENCE

NORTH 00°47'10" EAST 756.60 FEET TO THE SOUTHEAST CORNER OF PARCEL "B"; THENCE
NORTH 00°47'10" EAST 583.96 FEET TO THE NORTHEAST CORNER OF PARCEL "B"; THENCE

SOUTH 89°12'50" EAST 60.00 FEET; THENCE SOUTH 00°47'10" WEST 1340.72 FEET TO THE
POINT OF BEGINNING.

W%Mmgl 41597

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT C

103334
EASEMENT AREA FOUR

ELECTRIC TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE

MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89°03'50" WEST 100.00 FEET ALONG

THE NORTHERLY LINE OF WILBUR AVENUE; THENCE NORTH 00°50'30" EAST 2753.14 FEET

TO A POINT ON THE NORTHERLY LINE OF PARCEL “A"; THENCE SOUTH 81°01'50" EAST

101.01 FEET TO THE NORTHEAST CORNER OF PARCEL "A"; THENCE SOUTH 00°50'30" WEST

2739.03 FEET ALONG THE EASTERLY LINE OF PARCEL *"A" TO THE POINT OF BEGINNING.

4-/2-99

Wiley JY Pierce, Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT D

EASEMENT AREA FIVE 103334

GAS TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89°03'50" WEST 100.00 FEET ALONG
THE NORTHERLY LINE OF WILBUR AVENUE; THENCE NORTH 00°50'30" EAST 2753.14 FEET
TO A POINT ON THE NORTHERLY LINE OF PARCEL "A"; THENCE SOUTH 81°01'50" EAST
101.01 FEET TO THE NORTHEAST CORNER OF PARCEL "A®"; THENCE SOUTH 00°50'30" WEST

2739 .03 FEET ALONG THE EASTERLY LINE OF PARCEL "A" TO THE POINT OF BEGINNING.

Wpﬁq Ww\%ﬂ d\ 4-/3- 99

Wiley J/Plerce Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT D

EASEMENT AREA SIX 103334

EASEMENT FOR GAS TRANSMISSION

BEGINNING AT A POINT THAT BEARS NORTH 89° 03' 50" WEST 100.00 FEET AND NORTH

00° 50' 30" EAST 1969.87 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A* (A DISK IN

A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89° 09' 30" WEST

244 .06 FEET; THENCE NORTH 00° 50' 30" EAST 80.00 FEET; THENCE SCUTH 89° 09' 30"

EAST 244.06 FEET; THENCE SOUTH 00° 50’ 30" EAST 80.00 FEET TO THE POINT OF
BEGINNING.

i Woiow Z S

Wiley J. Pierce,
PLS 3300

Expires 6/30/2000




EXHIBIT E

EASEMENT AREA SEVEN 103334

EASEMENT FOR GAS TRANSMISSION AND GAS METER

COMMENCING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED P.G.& E. PROPERTY CORNER); THENCE NORTH 89° 03' 50" WEST 100.00 FEET;
THENCE NORTH 00° 50°' 30" EAST 1969.87 FEET; THENCE NORTH 89° 09' 30" WEST 244.06
FEET TO THE POINT OF BEGINNING; THENCE NORTH 89° 09' 30" WEST 120.30 FEET;
THENCE NORTH 00° 50' 30" EAST 110.00 FEET; THENCE SOUTH 89° 09* 30" EAST 120.30

FEET; THENCE SOUTH £0° 50' 30" WEST 110.00 FEET TO THE POINT OF BEGINNING.

Wz/é// WWQ/\ 4-17-93

Wiley 3//P1erce Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT F

EASEMENT AREA EIGHT 103334

COMMUNICATION LINE EASEMENT

BEGINNING AT THE SOUTHWEST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED "P.G.& E. PROPERTY CORNER") THENCE SOUTH 89° 04' 50" EAST 10.00 FEET;
THENCE NORTH 00° 47' 10" EAST 1148.61 FEET ALONG A LINE PARALLEL AND 10 FEET
EAST OF THE WEST LINE OF PARCEL "A"; THENCE NORTH 24° 23' 24" EAST 39.33 FEET;
THENCE SOUTH 89° 12' 50" EAST 477.05 FEET TO A POINT ON THE WESTERLY LINE OF
PARCEL "B"; THENCE NORTH 20° 12' 00" WEST 21.42 FEET ALONG THE WESTERLY LINE OF
PARCEL "B"; THENCE NORTH 89° 12' 50" WEST 482.46 FEET; THENCE SOUTH 24° 23' 24"

WEST 31.62 FEET TO A POINT ON THE WESTERLY LINE OF PARCEL "A"; THENCE SOUTH 00°

47' 10" WEST 1175.65 FEET ALONG THE WESTERLY LINE OF PARCEL *A" TO THE POINT OF
BEGINNING.

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT G

lﬂl\é;lilﬂliﬁﬂr AREA NINE :L():3:3:34l

RAILROAD EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "B"; THENCE ALONG THE SOUTHERLY LINE
OF PARCEL "B", NORTH 89° 06' 50" WEST 6.94 FEET TO A POINT 15 FEET WESTERLY OF
CENTERLINE OF RAILROAD TRACKS; THENCE FOLLOWING ALONG A LINE THAT IS 15 FEET
WESTERLY AND PARALLEL TO CENTERLINE OF RAILROAD TRACKS NORTH 00°54'22" EAST
81.82 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT HAVING A RADIUS
OF 591.61 FEET, A DISTANCE OF 599.50 FEET, THROUGH A CENTRAL ANGLE OF 58°03'37"
TO A POINT OF CUSP ON THE NORTHERLY LINE OF PARCEL “B”; THENCE LEAVING SAID
LINE THAT IS 15 FEET WESTERLY AND PARALLEL TO RAILROAD TRACKS AND FOLLOWING
ALONG THE NORTHERLY LINE OF PARCEL “B” SOUTH 89°06'50" EAST 125.54 FEET TO A
POINT OF A NON-TANGENT CURVE 15 FEET EASTERLY OF CENTERLINE OF RAILROAD TRACKS;
THENCE FOLLOWING ALONG A LINE THAT IS 15 FEET EASTERLY AND PARALLEL TO
CENTERLINE OF RAILROAD TRACKS ALONG THE ARC OF A NON-TANGENT CURVE TO THE LEFT
HAVING A RADIUS OF 565.00 FEET, A DISTANCE OF 60.71 FEET, THROUGH A CENTRAL
ANGLE OF 06°09'24" AND A LONG CHORD BEARING SOUTH 24°29'45" EAST A DISTANCE
60.68 FEET TO THE POINT OF TANGENT; THENCE SOUTH 27°34'27" EAST 171.62 FEET;
THENCE ALONG THE ARC OF A TANGENT CURVE TO THE RIGHT HAVING A RADIUS OF 621.61
FEET, A DISTANCE OF 137.19 FEET, THROUGH A CENTRAL ANGLE OF 12°38'41" AND A LONG
CHORD BEARING SOUTH 21°15'06" EAST A DISTANCE OF 136.51 FEET TO A POINT ON THE
EASTERLY LINE OF PARCEL “B”; THENCE LEAVING SAID LINE LINE THAT IS 15 FEET
FASTERLY AND PARALLEL TO CENTERLINE OF RAILROAD TRACKS AND FOLLOWING ALONG THE

EASTERLY LINE OF PARCEL “B” SOUTH 00°47'10" WEST 251.44 FEET TO THE POINT OF
BEGINNING -

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT H
103334

Army Corps of Engineer Permits

1. Department of the Army Permit dated July 26, 1949, attached hereto as
Exhibit H-1;

2. Department of the Army Permit dated February 18, 1952, attached hereto
as Exhibit H-2;

3. Department of the Army Permit dated August 4, 1953, attached hereto as
Exhibit H-3;

4 Letter dated February 5, 1963 referencing SPKKO-N, attached hereto as
Exhibit H-4;

5. Department of the Army Permit No. 3706 dated January 21, 1964,
attached hereto as Exhibit H-5.

EXHIBIT H

(Contra Costa) 04/14/99
NB1 369896 5
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U.S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS ,2/0,2 -p02-0 62/

:?;';‘.:: :::;::; FEDERAL & COURTS BLDG., 650 CAPITOL AVE
P O. BOX 1739, SACRAMENTO 8. CALIFORNIA 103334
REFER TO SPKXKO-N v 5 Februa.ry 1963
) . O X
™ LAND
o DEPARTMENT

/ Pacific Gas and Electric Company
245 Market Street jowe
San Francisco 6, California A

SH

FEB - 61963
Commant Nm/_’t L]
PR |7 Liiveustn | Ladoly %ot

ATTN: Mr. H. M. Gustafson Le aMbon |V |Fus | |awt
Iand Department ¥ y

Gentlemen:

Tn accordance with your written request of 29 January 1963, you are
hereby authorized by the Secretary of the Army to construct an intake
structure and to dredge in the San Joaquin River, approximately three
miles east of Antioch, Contra Costa County, Califormia.

Number 3607 has been assigned to this instrument. It should be
understood that this instrument does not give any property rights either
in real estate or material, or any exclusive privileges and that it does
not authorize any injury to private property or lnvasion of private
rights, or any infringement of Federal, State or local laws or regula-
tions. It merely expresses the assent of the Federal Government insofar
as concerns the public rights of navigation. (See Cummings vs Chicago,
188 u.s., L410).

In the event that the work herein authorized is not completed on or
before the 3lst day of December 1966, this permission if not previously
revoked or specifically extended, shall cease and be null and void.

BY AUTHORITY OF THE SECRETARY OF THE ARMY:

Sincerely yours,

/

Xl ecel .
1l Incl HE. N. TURNER .
(dwg in 2 shts) Colonel, CE

District Engineer
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Origina/ grode /e~
~

-Proposed dredged channe/
bottom at Elev. -/3’

SECTION A-A

~Eley. +9.9°
_Z

Original grade /ine —~

N
| Width of channel varies “-|-==~ Proposed: dredged chonne!
{ See Plon ' battom of Eloy.~/3’

SECTION B-B

PROPOSED DREDGING
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Maximum velocity through intoke = CONTRA COSTA COUNTY
0.7 F.RSIML.LW.)
e CALIFORNIA
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dredged and placed ashore on PACIFIC GAS AND ELECTRIC CO.
P. G. & E. property. U.S.ED. DATUM

, SCALE: =50’ ,
50 0 50
R S —

A SHEET 2 OF 2 SHEETS
JANUARY 31, 1963
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DEPARTMENT OF THE ARMY | 303-104"

. Weas 15229
NoTe.—TIt is to be understood that this instrument does not give any property rights either in real estate or mate-

rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-

CERNS TEE PUBLIC RIGHTS OF NAVIGATION. (See Cummings v. Chicago, 188 U. S,, 410.) 16131682

PERMIT Office, Division Engineer
South Pa&iﬂc Division
orps of Engineers.

ggkland 14, California
July , 19 49 pa
Pacific Gas and Electric Compeny o
245 Market Street Lo
Sen Fremcisco, Celifornia ,2 /02’02 -0 7/ 8
Gentlemen: _ W

Referring to written request dated 8 June 1949, +

I have to inform you thet, upon the recommendation of the Chief of Engineers,

and under the provisions of Sectlon 10 of the Act of Congress approved March 3,
r

1899, entitled "An act making appropriations for the construction, repair, and

preservation of certain public works on rivers and harbors, and for other pur-

poses,® you are hereby authorized by the Secretary of the Army.

to construct bank revetment,
(Here describe the proposed structure or work.)

'

gx on south bexk of San Joaquin River,

(Here to be named the river, harbor, or waterway concerned.

at epproximately 2,5 miles east of Antioch, ’,Ganfomia,

(Esre to be named the nearest well-known locality—praferably & town or city—and the distance in miles and mm
R the sams, stating whether above or below or giving direction by points of campess.)

in sccordance with the plans shown on the drawing attached hereto merkeds: "Proposed
] (Ot Arawings; sive Ale nombar or other dafinite identification marks.)

ks,
River Bank Revetment on Sen J oaquin River 2k Miles Bast of Antioch, Contra Costa

County, Calif. - Application by Pacific Gas end Electric Gompany, Tune 8, 1949,"

subject to the following conditions:

I

224 - X LS 2
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(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City. .

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obatruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-

gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(9) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage. -

(k) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at.what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and ita completion.

(§) That if the structure or work herein authorized is not completed on or before =.=_tha 3lgt = = __ day
of Dacambax ,19.52., this permit, if not previously revoked or specifically extended, shall cease and
be null and void. —

Divisien Bugineer .°

1 Aprds
0. B, SOVERRMNT PRINTING OFFICE  190—15100-8

SIS
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DEPARTMENT OF THE ARMY _303-10 R

NoTe.—It is to be understood that this instrument does not give any property rights eithler in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT S0 FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION, (See Cummings v. Chicago, 188 U. S., 410.) 10—13168-3

PERMIT
Sacramento District

U, S. Army, Corps of Engineers.
Wright Bldg., Sacramento, Calif,

L -August » 1953 .

Pacific Gas and Electric Company 42 / o2 '0,2 - 0 7/ 6'—

245 Market Street
San Francisco, California

Gentlemen:

Referring to written request dated 4 March 1953 and 28 July 1

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-
poses,” you are hereby authorized by the Secretary of the Army.

to construct a fender for an existing water intake structure,
(Here describe the proposed structure or work.)

in the San Joaquin E!.ve

.‘L to be named the river, harbor, or waterway concerned.)

%t a@rﬁﬂﬂ Eiwt wgl-EihEaRaSt Of 7AP &iwnoep cmrod!m‘a ?n miles and tentha from

e or below or gi! vlngdlnedonbypolntlolm

in accordance with the plans shown on the drawing attached hereto marked:
(Or drawings; give file number or other definite identification marks.)

WProposed Guard for Water Intake Structure into San Joaquin River 2% miles east
of Antioch, Contra Costa County, California,®

subject to the following conditions:
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(a) That the work shall be subject to the supervision and approval of the Dist: ict Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration. .

(g) That the United States shall in no case be liable for any damage or injury to the atructure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage.

(k) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. 8. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(§) That if the structure or work herein authorized is not completed on or before .......%he. 3xsk day

of --.Dgge.mh@.:.._.....-........-__, 19.5.@., this permit, if not previously revoked or specifically extended, shall cease and

be null and void.

By authority of the Secretary of the Army:

m' E
Col s Corps of Engineers
District Engineer

?‘gi'r“"; 1721 (ClVll) Tha fom lnmdu.l:):::: ::.: :::. -::l::::uudumm
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ATTENTION: Mr. B.K. Dunshee, Mansger Land Department

Gentlemen:

In accordance with your written request dated 16 December 1949,
the revised plens hereto attached are approved to supersede the
plans for the works authorized by the Secretary of the Amy, in
letter dated 1 July 1949, from the Division Engineer at Oakland,
California, to construct water inteke structure, fender system and
dolphins in the San Joaguin River, approximately 2.5 miles east of

Antioch, Celifornia,

The conditions %o which the work 1s made subject remain in

full force and effect,

By authority of the Secretary of the Army:

1- Incl.
Revised Plans
(in 3 sheets)

Sincerely yours,

et L2

Colonel, Corps of Enginoers
District Enginser

s

N g i~y
SIS X

TIA53~ Z/265
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Norte.—It is to be understood that this instrument does not give any property rights either in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-

CERNS THE PUBLIC RIGHTS OF NAVIGATION. (See Cummings v. Chicago, 188 U. S., 410.) 16—13108-2

PERMIT orfice, Division Engineer

South Pacific Diﬂai?nb .
Corps of Engineers.
‘Oakland 14, California

_l,.qulY ’ 19 49 )
Pacific Gas and Electric Compeny
245 Market Street
San Francisco 6, California
Gentlemen:

Referring to written request dated 31 May 1949, —_

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-

poses,”® you are hereby authorized by the Secretary of the Army.
to construct a weter inteke structure, fender system and two 7-pile dolphins

(Here deseribe the proposed structure or work.)

1o the San Joaguin River,

(Hers to be named the river, harbor, or waterway concerned.)

at approximately 2,5 miles em‘or Antiooh, California,

(Here to be named ths mearest well-known locality—preferably a tawn or city—and the distance In miles and tanths frora sume definite point in
the sams, stating whether above or below or giving direction by points of compass.

in accordance with the plans shown on the drawing attached hereto matked: “Proposed
(Or drawings; give file ber or other definits identification marks.)

water intake structure into San Joaquin River, 25 miles Xast of Antioch; Contra
Costa County, Calif. - Application by Pacific Gas and Electric Company, 31 May
1949,* (in three sheets);
Subject to the following -conditions: - m o g

LR Y™
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(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend.the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the loeality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City. )

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

. (d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e¢) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, 3o as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or resuit from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation ghall accrue from
any such damage. .

(k) That if the display of lights and signsals on any work hereby authorized is not otherwise provided for by law,
gsuch lights and signals as may be prescribed by the U. 8. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before == the 31k = = day
of December ,19.52,, this permit, if not previously revoked or specifically extended, shall cease and
be null and void.

By authority of the Secretary of the Army:

Colonel, CB
Divisien Engineer

DEPARTMENT OF THE ARMY
Q. C. or E.

¥, 5 SOVERRIWINY FRINTING OFPICE  16—13108-9

5

s
=
Gy
g

! L8]



= . .. 30310 D
; DEPARTMENT OF THE ARMY /57/ 2 LE—

NoTe.—It is to be understood that this ;strument does not give any property rights either in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION, (See Cummings v. Chicago, 188 U. S., 410.) 1 O 3 3 3 4_1,1”4

PERMIT .
Sacramento District

Uas 5. Army, Corps of Engineers.
Yright Bldg., Sacramento, Calif,
‘ebruary , 1952

Pacific Gas and Zlectric Company 2 -
245 Yarket Street /O-02- O 7/7

San Francisco 6, “rlifornia

Gentlemen:

Referring to written request dated 3 January 1952

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-
poses, " you are hereby authorized by the Secretary of the Army.

-

to construct a rock wall and fill
{(Here

the proposed structare or work.)

in the San Joaquin River,
(Hore to be named the river, harbor, or waterway concerned.)

b - agpb:"oximately 3,400 fe:;tu dow‘gstx;eam from the Antioch Bri&ge near Antioch,
(e e e s, S mer, o7 ol ST 2 S S e e e e

California, p—

. o S Bb——

in accordance with the plans shown on the drawing attached hereto marked:
(Or drawings; give file ber or other definj tification marke.)

"Proposed Rock #all & Fill in San Joaguin River 2% miles east of Antioch,
Contra Costa County, California."” =

subject to the following conditions: e
wn- -l o

S322-532¢
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AL Al 13 25 the work shall be subject to the supervision and approval of the District Engineer, Corps ‘of Engineers,
jp%‘;'ge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, exeavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable eapacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage.

(h) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before .. %he_31st . __ . .. day
of ... Decenber .. ... . , 1955, this permit, if not previously revoked or specifically extended, shail cease and
be null and void.

By authority of the Secretary of the Army:

Lt. Colghel, Corps of @tngineers
Acting District Engineer

o
f"s;?”‘.s 1721 (Civil) This form supersedes BD Porm 06, dated 1 Apr 48, which msy be ted until exhansted. a“‘_ 'B
¥. 6. SOVEANNENT PRINTING OPFICE 10—13160-8 . :
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Note.—It is to be understood that this instrument does not give any property rights either in real estate or mate-

rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private

. rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION., (See Cummings v. Chicago, 188 U. 8., 410.)

PERMIT .

No. 3706 Sacramento District
U.S. Army, Corps of Engineers.
P.0. Box 1739, Sacramento, Calif.
21 January , 1964 .

/ ' DEPARTMENT OF THE ARMY - soniagk

10—13168-2

Pacific Gas & Electric Compeny Z/az 0 P
245 Market Street - -

San Francisco 6, California 2 7//
Gentlemen:

Referring to written request dated 21 November 1963,

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriationvs for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-

poses,® you are hereby authorized by the Secretary of the Army.

to construct a pier and six T-pile dolphins,
{Hare describe the proposed structure or work.)

in the San Joaquin River,

to be named the rivar, harbor, or waterway concerned.)

%< approximately 2.5 miles east of Antioch, California,

(Hare to be named the nearwst well-kn locality—preforably a town or city—and ths distance in miles and tenths
. mm%WMwm«mmuma

in accordance with the plans shown on the drawing attached heretomarked:
(O drawings; give file number or other definite Wentification marks.)

"Proposed Barge Dock in San Joaquin River 2} Miles Bast of Antioch, Contra Costa
co‘mty, Ca.lifornia," ——

subject to the following conditions:



) 103334

(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, New York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, 30 as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall accrue from
any such damage.

(k) 'That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before the 31st day
of December . 19._..1, this permit, if not previously revoked or specifically extended, shall cease and
be null and void.

ROBERT E. MATHE
Colonel, CE
District Engineer

?'gz?'ﬁ ]72] (Civil) This form sapersedes BD Form 96, dated 1 Apr 48, which may be nsed untl exhaustad.
'M 11 8. 6. SPYDLNNENT PAINTING OFPICE  10—18168-8
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NOVEMBER 15,1963



103334

I‘“ 12 ' 2" ¢ stea! pin
.-~ Dolphins- l N
qé_a \D glu‘ } a o 2 4:4
N i
Q_,—J”? 2l
o |
2 0 5]
46" b
77 :;_ | ! E ,/'rl”O 8olis
orns
‘—A A—’ %"W/'re Rope:
o
o
0
[ | o
‘el
PLAN OF BARGE DOCK DOLPHIN
SCALE: '=40-0" scALE: $=it0"
PROPOSED -
 space Block BARGE DOCK

O]

SECTION D-D

l” ’ ”
SCALE: 4 =1-0

IN SAN JOAQUIN RIVER

22 MILES EAST OF ANTIOCH

CONTRA COSTA COUNTY
CALIFORNIA

APPLICATION BY ®

PACIFIC GAS AND ELECTRIC CO
SCALE AS SHOWN
SHEET 20F3

NOVEMBER 15,1963



103334

T 2N.R,2E.MD.B. &M

vER
Rl
TR
o @
N R
5 A FLed - £xI5Fing

20 Intake
Structure

16 -

--- Proposed Efr_ge Dock R
See sheets 2 &3 —
No prerhead or bulkheed -

lines established. 10 ,gevd'"‘"* !

Site of work not within
corparate (imits of s \ T == '
any municipality. ‘ RG.&E Co. Property line
Soundings are in feet .
and refer fo MLLW. _—

Elev. 1.3’ _—
US.ED. Da‘v"um/-

s

VICINITY MAP

FROMU.S.G.S.ANTIOCH QUAD.
1 /2 '] ! MILE

SHERMAN [SLAND PROPOSED
BARGE DOCK
2] IN SAN JOAQUIN RIVER
2+ MILES EAST OF ANTIOCH
_ CONTRA COSTA COUNTY
—— . | i ",Lgtfaa:o/'oo' N CALIFORNIA
—resean g —.J\i; AP PLICATION BY
Nl - PACIF!;:CGAS AND ELECTRIC CO
<[ A
o s ShEchs or™

NOVEMBER 15,1963
ne




(Pittsburg)

EXHIBIT F

Reserving to PG&E a parcel of land for gas lines described as follows:

Easement Area Six:

An easement for gas utility purposes lying in a portion of the
Rancho Los Medanos, Township 2 North, Range 1 East, Mount Diablo Base and
Meridian, County of Contra Costa, State of California, more particularly
described as follows:

BEGINNING at the southeasterly corner of Lot 2 of Lot Line
Adjustment No. L1.98-0039 and recorded as Instrument No. 99-0097769-00,
Official Records of Contra Costa County, said corner being the southeasterly
terminus of that certain course of Lot 2 labeled as “North 72°23°30” West
1552.22 feet” in said Lot Line Adjustment; thence South 79°38°58” West 900.00
feet; thence South 72°15°50” West 1613.66 feet; thence South 41°48°39” West
313.32 feet; thence South 12°35'50” West 999.62 feet to a point on the northerly
right of way line of Willow Pass Road, being 60.00 feet wide, said point distant
thereon North 88°51°32”West 1629.67 feet from the easterly terminus of that
certain course on said right of way line labeled as “ S 88°51°42” E 512545’ ¢,
and as evidenced by a 3-1/2” brass disk stamped “PGE LS 33227, said course and
disk being shown on that certain Record of Survey filed October 13, 1977 in Book
63 of Licensed Survey Maps at Pages 15 through 27 in the office of the Recorder
of said County; thence along said right of way line North 88°51°32” West 1093.79
feet; thence leaving last said line North 12°21735” East 1927.91 feet; thence North
62°04°26” East 1279.03 feet; thence North 57°19°20” East 1026.37 feet; thence
North 40°34°04” East 683.05 feet; thence South 47°31°19” East 129.99 feet to the
most northerly corner of said Lot 2; thence along the westerly and southerly
boundary lines of last said Lot the following 3 courses; (1) South 41°49°25” West
269.93 feet; (2) South 17°36°30” West 1003.18 feet; and (3) South 72°23’30" East
1552.22 feet to the POINT OF BEGINNING.

The Basis of Bearings used for this description is California Coordinate System of
1983, Zone 3.

EXHIBIT F-1

NB1:369897.6



EXHIBIT G

Reserving to PG&E a parcel of land for a gas metering site described as
follows:

Easement Area Seven:

An easement for gas utility purposes lying in Lot 1 of Lot Line
Adjustment No. LL98-0039 and recorded as Instrument No. 99-0097769-00,
Official Records of Contra Costa County, said Lot being a portion of the Rancho
Los Medanos, Township 2 North, Range 1 East, Mount Diablo Base and
Meridian, County of Contra Costa, State of California; said easement more
particularly described as follows:

COMMENCING at the most westerly corner of Lot 2 of said Lot
Line Adjustment; thence easterly along the southerly boundary line of said Lot 2
South 72°23°30” East 174.25 feet; thence leaving said southerly boundary line
South 17°36°30” West 60.02 feet to the POINT OF BEGINNING; thence South
18°46°21” West 358.35 feet; thence North 71°46°04” West 195.68 feet; thence
North 17°01°35” East 319.94 feet to the beginning of a non-tangent curve concave
southerly having a radius of 70.00 feet and to which beginning a radial line bears
North 43°38°33” West; thence northeasterly along said curve through a central
angle of 61°15°03” an arc distance of 74.83 feet; thence South 72°20°44” East
144.83 feet to the POINT OF BEGINNING.

The Basis of Bearings used for this description is California Coordinate System of
1983, Zone 3.

EXHIBIT G-1
(Pittsburg)
NB1:369897.6



EXHIBIT “H”
Reserving to PG&E easement area for conveying petroleum and petroleum products
Easement Area Eight:

All that portion of Parcels 3, 4 & 8 hereinbefore described in
EXHIBIT “A”, situate in the County of Contra Costa, State of California,
described as follows:

A strip of land of the uniform width of 12 feet lying 6 feet on each
side of the line described as follows:

Commencing at the found 3 inch brass cap marked “Pac. Gas &
Elec. Co Prop. Cor. LS 3322” accepted as marking the northerly terminus
of a course in the westerly boundary line of Pittsburg City Limits line as
shown on Sheet 13 of 13 Sheets upon the record of survey map filed for
record October 13, 1977 in Book 63 of Land Survey Maps at page 15,
which course as shown upon said map has a bearing of north 1° 11° 20”
east and a length of 695.73, and running
(a) north 79° 35’ 25” west 628.95 feet
to a point within the boundary lines of said Parcel 4 of said EXHIBIT
“A” being also the TRUE POINT OF BEGINNING of this description,
and running thence across said Parcels 3, 4 & 8 the following courses
(1) north 82° 55’ 24” west 7441.49 feet; thence
(2) south 88° 27° 44” west 116.93 feet; thence
(3) south 85° 09’ 50” west 242.60 feet; thence
(4) south 79° 18’ 42” west 134.04 feet; thence
(5) south 63° 22’ 18” west 92.86 feet; thence
(6) south 59° 41’ 03” west 735.73 feet; thence
(7) south 50° 26’ 49” west 100.72 feet; thence
(8) south 39° 45’ 50” west 485.94 feet; thence
(9) south 75° 20’ 25” west 51.24 feet; thence
(10) north 70° 27’ 53” west approximately 252 feet
to a point in the westerly boundary line of said Parcel 8 of said EXHIBIT “A”; the side
lines of said strip of land shall be lengthened or shortened at the westerly terminus
thereof so as to terminate in said westerly boundary line.

EXHIBIT H-1
(Pittsburg)
NB1:369897.6



EXHIBIT 1

Reserving to PG&E an easement area for gas and electrical transmission

and distribution described as follows:

(Piusburg)

Easement Area Nine:

An easement for utility purposes lying partially within a portion of
the Rancho Los Medanos, Township 2 North, Range 1 East, and Township 2
North, Range 1 West, Mount Diablo Base and Meridian, and partially within a
portion of Section 12, Township 2 North, Range 1 West, Mount Diablo Base and
Meridian, in the County of Contra Costa, State of California more particularly
described as follows:

COMMENCING at the intersection of the west line of said Section 12 with the
northerly right of way line of the Atchison, Topeka, Santa Fe Railroad as shown
on that certain Record of Survey filed October 13, 1977 in Book 63 of Licensed
Survey Maps at Pages 15 through 27 in the office of the Recorder of said County;
thence easterly along said northerly right of way line South 71°17°46” East
393.14 feet to a 2 inch iron pipe with cap stamped “RCE 7546” as shown on said
record of survey, said pipe being the POINT OF BEGINNING for this
description; thence proceeding along said right of way line North 71°17°46” West
107.13 feet; thence leaving last said line North 39°43°37” East 915.44 feet to the
beginning of a non-tangent curve concave southeasterly having a radius of
1005.37 feet and to which beginning a radial line bears North 50°25°23” West;
thence northeasterly along said curve through a central angle of 03°44°49” an arc
distance of 65.75 feet to the southeasterly corner of Parcel 37 as described in the
deed from California Water Service Company to Contra Costa County Water
District recorded February 17, 1961 in Book 3807, Page 369 Official Records of
said County, said corner being the easterly terminus of that certain course
labeled as “ S.84°26°23”W. 882.83’ “ on said record of survey, said corner also
being a point on the northerly boundary line of that certain property shown on
said record of survey; thence along last said boundary line the following three
courses; (1) continuing northeasterly along last said curve through a central angle
of 03°18°26" an arc distance of 58.03 feet; (2) North 87°48°19” West 15.20 feet;
and (3) North 40°09°04” East 67.35 feet to the beginning of a non-tangent curve
concave southerly having a radius of 1025.37 feet and to which beginning a radial
line bears North 40°13°21” West; thence leaving last said line easterly along said
curve through a central angle of 45°15°35” an arc distance of 809.97 feet; thence
South 82°48°42” East 9720.26 feet to an angle point in the easterly boundary line
of the property shown on said record of survey, said angle point being the
westerly terminus of that certain course labeled “ N.82°48’54”W. 149.86’ “ on

EXHIBIT I-1

NB1:369897.6



said record of survey; thence along last said boundary line the following five
courses; (1) South 82°48'42 East 149.93 feet to the beginning of a curve concave
southerly having a radius of 5799.65 feet; (2) easterly along said curve through a
central angle of 05°23’37”an arc distance of 545.96 feet; (3) South 17°32°26”
West 100.38 feet the beginning of a non-tangent curve concave southerly having a
radius of 5699.65 feet and to which beginning a radial line bears North 12°29°41”
East; (4) westerly along said curve through a central angle of 05°18°23” an arc
distance of 527.87 feet; and (5) North 82°48°42” West 1617.23 feet; thence
leaving last said boundary North 82°48°42” West 8216.15 feet; thence South
07°11°18” West 19.28 feet to the beginning of a non-tangent curve concave
southerly having a radius of 905.37 feet and to which beginning a radial line
bears North 07°04°55” East; thence westerly along said curve through a central
angle of 57°30°47” an arc distance of 908.80 feet; thence South 39°43°37” West
877.14 feet to the POINT OF BEGINNING.

The basis of bearings for this description is the California Coordinate System of
1983, Zone 3.

EXHIBIT I-2
(Pittsburg)
NB1:369897.6



(Pittsburg)

EXHIBIT “J”

Department of the Army and Army Corps of Engineer Permits

1. Department of Army Permit dated June 8, 1953, attached hereto as
Exhibit J-1;

2. Department of the Army Permit dated November 3, 1958, attached
hereto as Exhibit J-2;

3. Department of the Army Permit No. 3666 dated September 30,
1963, attached hereto as Exhibit J-3;

4, Department of the Army Permit Application No. PN 74-129-99(a)
dated November 5, 1974, attached hereto as Exhibit J-4; and

5. Department of the Army Permit Application No. 13459-59 dated
January 11, 1984, attached hereto as Exhibit J-5.

EXHIBIT J

NB1:369897.6



EXHIBIT “K”

Cooperative Recreation Area Agreement dated August 9, 1973 by and
between PG&E and the City of Pittsburg

[ Attached Hereto ]

EXHIBIT K-1
(Pinsburgh)
NB1:369897.6
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State of Delaware

Office of the Secretary of State “** 1

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "SOUTHERN ENERGY DELTA,
L.L.C.", CHANGING ITS NAME FROM "SOUTHERN ENERGY DELTA, L.L.C."
TO "MIRANT DELTA, LLC", FILED IN THIS OFFICE ON THE NINETEENTH

DAY OF JANUARY, A.D. 2001, AT 5 O’CLOCK P.M.

Josrt. domitts W,

Secretary of State

2968477 8100 AUTHENTICATION: 0926100

010031655 DATE: 01-19-01



Certificate of Amendment of Certificate of Formation
of

Southern Energy Delta, L.L.C.

It is hereby certified that;

1. The name of the limited liability company (hereinafter called the "limited
liability company") is Southern Energy Delta, L.L.C.

2. The certificate of formation of the limited liability company (hereinafter called
“the certificate™) is hereby amended by striking out the Article pertaining to the name of the
limited liability company and by substituting in lieu of said Article the following new Article:

"The name of the limited liability company is Mirant Delta, LLC.”

3. The name of the limited liability company that appears in the heading of the
certificate shall be replaced with the new name of the limited liability company as stated in 2.
above.

The effective time of the amendments herein certified shall be 5:00 p.m. on
January 19, 2001.

Executed on January 17, 2001

MWhecLal Al

Michael L. Smith, Vice President

STATE OF DELAWARE
SECRETARY OF STATE DE LL D-CERTIFICATE OF AMENDMENT TQ CERTIFICATE OF FORMATION 01/98 (83048)
DIVISION OF CORPORATIONS
FILED 05:00 PM 01/18/2001
010031655 ~ 2968477




Appendix H2

LGIP Interconnection Request
March 11, 2008

Simple Cycle Units



Mirant Delta, LLC
696 West 10™ Street. PO Box 192. Pittsburg, CA 94565
T 925 4273500 F 925427 3518 U www.mirant.com

MIRANT®"

March 11, 2008

Ms. Judy Brown

New Resource Interconnection
California ISO

151 Blue Ravine Road
Folsom, CA 95630

Re:  LGIP Interconnection Request
Marsh Landing Generating Station
Simple Cycle Units

Dear Ms. Brown,

Enclosed please find the LGIP Interconnection Request by Mirant Delta, LLC for the
Marsh Landing Generating Station — Simple Cycle Units. Also enclosed are a check to
CAISO for the applicable deposit amount and evidence of site control.

Please contact Chuck Hicklin (contact information noted on the application form) or call
me at (925) 427-3560 if you have any questions or require additional information in order
to process our application. Mirant looks forward to working with California ISO to
develop this project.

Sincerely, .
,,/— '/\.I- \Z/;r i ~
7ﬁ (L (/f LAAC
John Chillemi
President

Enclosures



® Mirant Delta, LLC BANK OF AMERICA N A 7012248
MIRANT 1155 Perimeter Center West

‘Atlanta, GA 30338

CHECK DATE | CHECK NUMBER | CHECK AMOUNT

13-MAR-08 7012248 *****10,000.00

PAY Ten ThOUSGI‘Id Dollars And OD Centsl‘***‘k***t**iti‘i‘**ttt**\!l‘"!{*!*itit

TO THE CALIFORNIA INDEPENDENT SYSTEM OPERATOR -
ORDER 151 BLUE RAVINE ROAD Wﬁﬁ%«f
OF  FOLSOM, CA 95746

United States

0070 4L 1010000421 3754795 4EENE

YOUR INVOICE NUMBER INVOICE DATE DESCRIPTION DISCOUNT TAKEN| NET CHECK AMOUNT

100000011MAR20 11-MAR-08 Deposit for inteerconnect applic 0.00 10,000.00

Totals: 0.00 10,000.00



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF g
FIRST REPLACEMENT VOLUME NO. 1 RECEIVED
APPENDIX 1 to LGIP
INTERCONNECTION REQUEST (REVISED)
Provide three copies of this completed form pursuant to Section 6 below.

» RNIAISC
1. The undersigned interconnection Customer submits this request to interconnéﬁég NECTION
Generating Faciiity with the 1SO Controlled Grid pursuant to the ISIEWRESO fRYERCON

2. This Interconnection Request is for (check one):
P4 A proposed new Large Generating Facility.
Ul An increase in the generating capacity or a Material Modification of an existing

Generating Facility.

3 The Interconnection Customer provides the following information:
a. Address or location, including the county, of the proposed new Large Generating
Facility site or, in the case of an existing Generating Fagility, the name and specific
location, including the county, of the existing Generating Fagility.
Project Name: Marsh Landing Generating Station — Simple Cycle Units

Project Location:
Street Address: 3201 Wilbur Avenue

City, State: Antioch, CA
County: Contra Costa (Unincorporated)
Zip Code: 94509

b. Maximum megawatt electrical output of the proposed new Large Generating Facility
or the amount of megawatt increase in the generating capacity of an existing
Generating Facility:

Maximum megawatt electrical output (Net MW): 476 or
Megawatt increase (Net MW}

¢. Type of project (i.e., gas turbine, hydro, wind, etc.) and general description of the
equipment configuration:

] Cogeneration [0 Reciprocating Engine
) Biomass [] Steam Turbine

Gas Turbine ] Wind

3 Hydro [C] Photovoltaic

] Combined Cycle
Other (please describe):
General description of the equipment configuration:

Two gas turbine-generators operated in simple cycle mode

Issued by: Charles F. Robinson, Vice President and General Counsel Effective: Upon Date of Final Commission
Issued on: January 5, 2005 Order on Order No. 2003 Compliance Filing




CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
FIRST REPLACEMENT YOLUME NO. |

d. Proposed In-Service Date, Trial Operation date and Commercial Operation Date by
month, day, and year and term of service.

Proposed In-Service date: 1272972010

Proposed Trial Operation date: 03 / 29 { 2011 {first of two units)
Proposed Commercial Cperation date: 04 /29! 2011 {first of two units)
Proposed Term of Service: 30 years

g. Name, address, telephone number, and e-mail address of the Interconnection
Customer's contact person.

Name: Chuck Hicklin

Title: Engineering Manager
Company Name:  Mirant Delta, LLC
Street Address: 696 West Tenth Street

City, State: Pittsburg, CA
Zip Code: 94565

Phone Number: (925) 779-6512
Fax Number: (925) 779-6509

Email Address: chuck.hicklin@mirant.com

f. Approximate location of the proposed Point of Interconnection (i.e., specify
interconnection point(s) and the location of interconnection):

Contra Costa 230 kV switchyard.
g. Interconnection Customer Data (set forth in Attachment A).

On, or hefore, the return of the executed Interconneaction Feasibility Study
Agreement to the ISO, the interconnection Customer shall provide to the ISO the
technical data cailed for in LGIP Appendix 1, Attachment A. Three (3) copies are
required.

4, Applicable deposit amount as specified in the Interirn LGIP made payable to
California 1SO. Send check to CAISO with Appendix 1 to LGIP Interconnection Request
for processing.

5. Evidence of Site Control as specified in the LGIP and name(s), address(es) and contact
information of site owner(s) {check one}):

¢ Is attached to this Interconnection Request
O Will be provided at a later date in accordance with this LGIP

Mirant Delta, LLC {formerly known as Southern Energy Delta, L.L.C.) owns the site
as evidenced by the enclosed Grant Deed dated as of April 15, 1999.

6. This Interconnection Request shall be submitted to the representative indicated below:

Judy Brown

New Resource Interconnection

California ISO

P.O. Box 639014

Folsom, CA 95763-8014

Overnight address: 151 Blue Ravine Road, Folsom, CA $5630

Issued by, Charles F. Robinson, Vice President and General Counsel Effective: Upon Date of Final Commission
Issued on: January 5, 2005 Order on Order No. 2003 Compliance Filing



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF
FIRST REPLACEMENT VOLUME NO. |

7. Representative of the interconnection Customer to contact [To be completed by the
Interconnection Customerl].

Name; Chuck Hicklin

Title: Engineering Manager
Company Name:  Mirant Delta, LLC
Street Address: £96 West Tenth Street

City, State: Pittsburg, CA
Zip Code; 94565
Phene Number: {925) 779-6512
Fax Number: (925) 779-6509
Email Address: chuclk.hicklin@mirant.com
9. This Interconnection Request is submitted by:  Chuck Hicklin

Name of the Interconnecti?n usgomery’ .~/ ./ Mirant Deita, LLC
4
By (signature): y, ™

77
Name (type or print): ¥ John Chillemi

Title: President

Date: Revised March 12, 2008

Issued by: Charles F. Robinson, Vice President and General Counsel Effective: Upon Date of Final Commission
Issued on: January 5, 2005 Order on Order No. 2003 Compliance Filing
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Attachment A
To Part 1
Interconnection Request

LARGE GENERATING FACILITY DATA

Provide three copies of this completed form pursuant to Section 7 of Part 1.

1. Provide two original prints and one reproducible copy (no larger than 36" x 24") of the
following:

A. Site drawing to scale, showing generator location and point of interconnection with the
ISO Controlled Grid. (See Attachment A-1.)

B. Single-line diagram showing applicable equipment such as generating units, step-up
transformers, auxiliary transformers, switches/disconnects of the proposed
interconnection, including the required protection devices and circuit breakers. For wind
generator farms, the one line diagram should include the distribution lines connecting the
various groups of generating units, the generator capacitor banks, the step up
transformers, the distribution lines, and the substation transformers and capacitor banks
at the point of interconnection with the utility. (See Attachment A-2.)

2. Generating Facility Information
A) Total Generating Facility rated output (kW): 484,000 kW
B) Generating Facility auxiliary load (kW): 8,000 kW
C) Project net capacity (kW): 476,000 kW

D) Standby load when Generating Facility is off-line (kw): TBD (< 8,000 kW)

E) Number of Generating Units: two 285 MVA GTs operated in simple cycle mode
(Please repeat the following items for each generator)

285 MVA Units

F) Individual generator rated output (kW for each unit): 242,000 kW
G) Manufacturer: Siemens

H) Year Manufactured: TBD

1) Nominal Terminal Voltage: 16.5 kV

J) Rated Power Factor (%): 85%

K) Type (Induction, Synchronous, D.C. with Inverter): Synchronous

L) Phase (3 phase or single phase): 3-phase

M) Connection (Delta, Grounded WYE, Ungrounded WYE, impedance  grounded): Delta
(secondary) — Grounded WYE (Primary)

N) Generator Voltage Regulation Range: 0.94 to 1.06 p.u.

0) Generator Power Factor Regulation Range: N/A

P) For combined cycle plants, specify the plant output for an outage of the steam turbine or
an outage of a single combustion turbine:

Outage of one ST: N/A

Outage of one CT: N/A

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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3. Synchronous Generator — General Information:

(Please repeat the following for each generator)

285 MVA Units

A. Rated Generator speed (rpm): 3600 rpm

B. Rated MVA: 285 MVA

C. Rated Generator Power Factor: 0.85

D. Generator Efficiency at Rated Load (%): 98.75% (including excitation and bearing
losses)

E. Moment of Inertia (including prime mover): 496,446 Ib_ﬁ

F. Inertia Time Constant (on machine base) H: 5.21 sec.

G. SCR (Short-Circuit Ratio - the ratio of the field current required for rated open-circuit
voltage to the field current required for rated short-circuit current): 0.45

H. Please attach generator reactive capability curves. See Attachment A-2.

l. Rated Hydrogen Cooling Pressure in psig (Steam Units only): N/A

J. Please attach a plot of generator terminal voltage versus field current that shows the air

gap line, the open-circuit saturation curve, and the saturation curve at full load and rated
power factor. See Attachment A-2.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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4, Excitation System Information

(Please repeat the following for each generator)

285 MVA Units

A. Indicate the Manufacturer _ SIEMENS and Type _7_ of excitation system used for the
generator. For exciter type, please choose from 1 to 8 below or describe the specific
excitation system.

1)

2)

3)

4)

5)

6)

7

8)

©

Rotating DC commutator exciter with continuously acting regulator. The
regulator power source is independent of the generator terminal voltage and
current.

Rotating DC commentator exciter with continuously acting regulator. The
regulator power source is bus fed from the generator terminal voltage.

Rotating DC commutator exciter with non-continuously acting regulator (i.e.,
regulator adjustments are made in discrete increments).

Rotating AC Alternator Exciter with non-controlled (diode) rectifiers. The
regulator power source is independent of the generator terminal voltage and
current (not bus-fed).

Rotating AC Alternator Exciter with controlled (thyristor) rectifiers. The regulator
power source is fed from the exciter output voltage.

Rotating AC Alternator Exciter with controlled (thyristor) rectifiers.

Static Exciter with controlled (thyristor) rectifiers. The regulator power source is
bus-fed from the generator terminal voltage.

Static Exciter with controlled (thyristor) rectifiers. The regulator power source is
bus-fed from a combination of generator terminal voltage and current
(compound-source controlled rectifiers system.

Attach a copy of the block diagram of the excitation system from its instruction manual.

The diagram should show the input, output, and all feedback loops of the excitation
system. See Attachment A-2.

nmoo

Excitation system response ratio (ASA): 3.5 (for 200% ceiling voltage factor)
Full load rated exciter output voltage: 447.6 V

Maximum exciter output voltage (ceiling voltage): 895 V

Other comments regarding the excitation system?

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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5. Power System Stabilizer Information.

(Please repeat the following for each generator. All new generators are required to install PSS
unless an exemption has been obtained from WECC. Such an exemption can be obtained for
units that do not have suitable excitation systems.)

285 MVA Units

Manufacturer: Siemens

Is the PSS digital or analog? Digital

Note the input signal source for the PSS?

_X_ Bus frequency Shaft speed Bus Voltage

X — Generator Electrical Power Other (specify source)

D. Please attach a copy of a block diagram of the PSS from the PSS Instruction Manual and
the correspondence between dial settings and the time constants or PSS gain. See
Attachment A-2.

E: Other comments regarding the PSS?

0>

6. Turbine-Governor Information
(Please repeat the following for each generator)

Please complete Part A for steam, gas or combined-cycle turbines, Part B for hydro turbines, and
Part C for both.

285 MVA Units
A. Steam, gas or combined-cycle turbines:

1) List type of unit (Steam, Gas, or Combined-cycle): Gas

2) If steam or combined-cycle, does the turbine system have a reheat process (i.e.,
both high and low pressure turbines)? N/A
3) If steam with reheat process, or if combined-cycle, indicate in the space

provided, the percent of full load power produced by each turbine:
Low pressure turbine or gas turbine: N/A%
High pressure turbine or steam turbine: N/A%

B. Hydro turbines:
1) Turbine efficiency at rated load: %
2) Length of penstock: ft
3) Average cross-sectional area of the penstock: ft2
4.) Typical maximum head (vertical distance from the bottom of the penstock, at the
gate, to the water level): ft
5) Is the water supply run-of-the-river or reservoir:
6.) Water flow rate at the typical maximum head: ft3/sec
7) Average energy rate: kW-hrs/acre-ft
8.) Estimated yearly energy production: kW-hrs
C. Complete this section for each machine, independent of the turbine type.
1) Turbine manufacturer: Siemens
2) Maximum turbine power output: 231 MW
3) Minimum turbine power output (while on line): 120 MW

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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4) Governor information:
a: Droop setting (speed regulation): 4%
b: Is the governor mechanical-hydraulic or electro-hydraulic
(Electro-hydraulic governors have an electronic speed sensor and
transducer.)? Electro-hydraulic

C: Other comments regarding the turbine governor system?

7. Synchronous Generator and Associated Equipment — Dynamic Models:

For each generator, governor, exciter and power system stabilizer, select the appropriate
dynamic model from the General Electric PSLF Program Manual and provide the required input
data. The manual is available on the GE website at www.gepower.com. Select the following links
within the website: 1) Our Businesses, 2) GE Power Systems, 3) Energy Consulting, 4) GE PSLF
Software, 5) GE PSLF User’'s Manual.

There are links within the GE PSLF User’'s Manual to detailed descriptions of specific models, a
definition of each parameter, a list of the output channels, explanatory notes, and a control
system block diagram. The block diagrams are also available on the Ca-ISO website.

If you require assistance in developing the models, we suggest you contact General Electric.
Accurate models are important to obtain accurate study results. Costs associated with any
changes in facility requirements that are due to differences between model data provided by the
generation developer and the actual generator test data, may be the responsibility of the
generation developer.

See Attachment A-3.

8. Induction Generator Data:
A. Rated Generator Power Factor at rated load:
B. Moment of Inertia (including prime mover):
C. Do you wish reclose blocking? Yes __ , No__

Note: Sufficient capacitance may be on the line now, or in the future, and the generator
may self-excite unexpectedly.

9. Generator Short Circuit Data
For each generator, provide the following reactances expressed in p.u. on the generator base:
285 MVA Units
X"1 — positive sequence subtransient reactance: 0.1931

X"2 — negative sequence subtransient reactance: 0.1931
. X"0 — zero sequence subtransient reactance: 0.1162

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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Generator Grounding:

A. Solidly grounded
B. _ X Grounded through an impedance

Impedance value in p.u on generator base. R: _TBD p.u.
X:_ 0 p.u
C. Ungrounded

10. Step-Up Transformer Data
For each step-up transformer, fill out the data form provided in Table 1.
11. Line Data

There is no need to provide data for new lines that are to be planned by the Participating TO.
However, for transmission lines that are to be planned by the generation developer, please
provide the following information:

Nominal Voltage: 230 kV

Line Length (miles): 0.16 miles

Line termination Points: Power Plant 230 kV bus and Contra Costa 230 kV Switchyard
Conductor Type: ACSR Size: 1590 kcmil (Falcon)

If bundled. Number per phase: N/A, Bundle spacing: N/A in.

Phase Configuration. Vertical: _X , Horizontal:

Phase Spacing (ft): A-B: 17 feet, B-C: 17 feet, C-A: 34 feet

Distance of lowest conductor to Ground: _49 ft

Ground Wire Type: _EHS Size: 0.5 inch dia. Distance to Ground: 100 ft

Attach Tower Configuration Diagram

Summer line ratings in amperes (normal and emergency) 1354 A Normal; 1547 A Emergency
Resistance (R ): 0.000021 p.u**

Reactance: ( X): 0.000221 p.u**

Line Charging (B/2): 0.000492 p.u**

** On 100-MVA and nominal line voltage (kV) Base

See Attachment A-4 for a tower configuration drawing.

Issued by: Charles F. Robinson, Vice President and General Counsel
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12. Wind Generators

Number of generators to be interconnected pursuant to this Interconnection Request:

Elevation: Single Phase Three Phase

Inverter manufacturer, model name, number, and version:

List of adjustable setpoints for the protective equipment or software:

Field Volts:
Field Amperes:
Motoring Power (KW):

Neutral Grounding Resistor (If Applicable):
I,°t or K (Heating Time Constant):

Rotor Resistance:

Stator Resistance:

Stator Reactance:

Rotor Reactance:

Magnetizing Reactance:

Short Circuit Reactance:

Exciting Current:
Temperature Rise:
Frame Size:
Design Letter:
Reactive Power Required In Vars (No Load):

Reactive Power Required In Vars (Full Load):

Total Rotating Inertia, H: Per Unit on KVA Base

Note: A completed General Electric Company Power Systems Load Flow (PSLF) data sheet must
be supplied with the Interconnection Request. If other data sheets are more appropriate to the
proposed device then they shall be provided and discussed at Scoping Meeting.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: June 23, 2006 Effective: March 1, 2006
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TABLE 1-1

TRANSFORMER DATA

UNIT 285 MVA Units
NUMBER OF TRANSFORMERS 1 per unit PHASE 3 Phase
RATED KVA H Winding X Winding Y Winding
Connection
(Delta, Wye, Gnd.) Grounded-Wye Delta N/A
55 C Rise
65 C Rise 317 MVA 317 MVA N/A
RATED VOLTAGE (kV) 230 16.5 N/A
BIL (kV) 750 150 N/A
AVAILABLE TAPS +/- 5% (2.5% None N/A
(planned or existing) each step)
LOAD TAP CHANGER? No No N/A
TAP SETTINGS 1.0 1.0
COOLINGTYPE: OA_ OAIFA____ OAIFAIFA_X OAIFOA
IMPEDANCE H-X H-Y X-Y
Percent 9% N/A N/A
MVA Base 190 N/A N/A
Tested Taps 1.0 N/A N/A
WINDING RESISTANCE H X Y
Ohms IBD (0.5-1.0 TBD (0.005 - N/A
Ohm) 0.010 Ohm)
CURRENT TRANSFORMER RATIOS
H 1200:5 X _12000:5 Y N/A N N/A

PERCENT EXCITING CURRENT 100 % Voltage: TBD 110% Voltage: TBD

Supply copy of nameplate and manufacture’s test report when available.

Issued by: Charles F. Robinson, Vice President and General Counsel
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SIEMENS

Siemens Power Generation, Inc.

GENERATOR STABILITY MODEL DATA AT RATED MVA & kV

Customer: SGT6-5000F(4) Turbine

Unit(s): REFERENCE SGen6-1000A

Ratings: MVA: 285 kV: 16.5 Frequency (Hz): 60 SCR: 0.45
RPM: 3600 pf: 0.85 PSIG: N/A Type: AIR-Cooled

Reactances [per unit] Saturated Unsaturated  Time Constants [s]

Direct axis Direct axis

e Synchronous  (Xqg) 2.1215 2.3635 e Transient, open circuit. (T'w) 10.480

e Transient (X'a) 0.2640 0.3001 e Sub-transient, open circuit. (T"s%) 0.048

e Sub-transient (X"y) 0.1944 0.2255 e Transient, L-N short-circuit. (T'y) 2.248

Quadrature axis e Sub-transient, L-N short-circuit (T"s1) 0.042

e Synchronous  (Xg) 2.0665 2.3022 e Transient, L-L short-circuit (T'y) 1.874

e Transient (X'g) 0.4323 0.4913 e Sub transient, L-L short-circuit (T"s2) 0.040

e Sub-transient (X"g) 0.1917 0.2225 e Transient, 3-phase short-circuit (T'gs) 1.171

Armature leakage, (X)) 0.1820 0.1916 e Sub transient, 3-phase (T"ss) 0.035

steady- state short-circuit

Zero sequence (Xo) 0.1162 0.1224 Quadrature axis

Negative sequence (X,) 0.1931 0.2240 e Transient, open-circuit. (T'y) 1.164

Potier Reactance  (Xp) ---- 0.2555 e Sub-transient, open-circuit. (T"q) 0.079
e Transient, L-N, short-circuit (T'y1) 0.331

Resistance and Capacitance e Sub-transient, L-N, short-circuit (T"q1)) 0.053

Armature e Transient, L-L, short-circuit (T'y) 0.292

e Zero Seq. Res. [p.u.] (Ro) 0.00145 e Sub-transient, L-L short-circuit  (T"q2) 0.049

e Positive Seq. Res. [p.u] (Ri) 0.00216 e Transient, 3-phase short-circuit (T'gs) 0.219

e Negative Seq. Res. [p.u.] (Ry) 0.02039 e Sub-transient, 3 phase (T"g) 0.035

short-circuit
¢ DC Res,, per phase @ (Ra) 0.00072
75°C [Q]

e Capacitance to ground [uF/phase] 0.427 DC component of SC current (Tas) 0.685

Field DC component of L-N fault (Tas) 0.594

e DCRes. @ 75°C [Q] (RF) 0.163 DC component of L-L fault (Taz) 0.685

Excitation/Field Data Inertia Constants

Generator field voltage [V] 318.1  Turbine, Generator and Exciter, WR? [Ibf-ft?] 496446

Exciter power [KW] 640.0 Turbine, Generator and Exciter, H Constant  5.22

Field current at rated pf [A] 1710  [KW-sec/kVA]

Field current required to put flux across 498

air gap [A] Short-circuit Torqgue Data

Exciter voltage [V] 350 Ty = (MVA)[-pf+(Ae?sin(ot)-Be™'sin(2ot)+Ce™)]

Field current, no load. [A] 554 T,=A=6.798 a=a=3.012

Saturation factor at 1.0 x (rated kV) [%] 11.4 T,=B=3.399 f=b=3.103

Saturation factor at 1.2 x (rated kV) [%0] 48.9 T3=C=0.593 y=c=2.715

Engineer Date

Document Number Rev.

Copyright 2006 Siemens Power Generation. All Rights Reserved. This document contains information confidential and
proprietary to Siemens Power Generation. It is submitted in confidence and is to be used solely for the purpose for which it is
furnished and returned upon request. This document and such information is not to be reproduced, transmitted, disclosed or
used in whole or in part without the written authorization of Siemens Power Generation. Confidential.



CUSTOMER: SGT6-5000F(4) GT

MISCELLANEOUS CURVES

UNIT: REFERENCE SGen6-1000A
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CUSTOMER: SGT6-5000F(4) GT

MISCELLANEOUS CURVES
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CUSTOMER: SGT6-5000F(4) GT UNIT: REFERENCE SGen6-1000A
EFFICIENCY

Efficiency is defined for the Generator (EFF), the Generator and Exciter (EFFE) and for the Generator, Exciter and
Bearings (EFFEB).

Generator efficiency, excluding exciter and bearings. EFF 98.91%
Generator efficiency, including excitation losses. EFFE 98.89%
Generator efficiency, including excitation and bearing losses. EFFEB 98.75%
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Safety information

This manual contains information that must be observed to ensure your personal safety
and to prevent property damage. Notices referring to your personal safety are highlighted
in the manual by a safety alert symbol; notices referring to property damage only have no
safety alert symbol, these notices are highlighted by the following symbols depending on
the relevant level of risk:

c Danger
indicates the immediate risk of death, severe injury or significant damage to property if
proper precautions are not taken.

Warning

>

indicates the potential risk of severe physical injury or even death if proper precautions
are not taken.

Q Caution
(with a safety alert symbol) indicates the risk of slight physical injury if proper precautions
are not taken.

Caution

(without a safety alert symbol) indicates the potential risk of property damage if proper
precautions are not taken.

Notice

indicates the possibility of an undesirable result or condition if the corresponding
information is not observed.

Qualified personnel

For the purpose of these operating instructions and the product warning labels, “qualified
personnel” are those who are familiar with the installation, mounting, startup, operation,
and maintenance of the product. They must have the following qualifications:

e Trained or authorized to energize, de-energize, ground, and tag circuits and
equipment in accordance with established safety procedures.

e Trained in the proper care and use of protective equipment in accordance with
established safety procedures.

e  First aid training.

Siemens AG  A5E00493996B AC
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Use as prescribed

Please note the following:

c Warning
When electrical equipment is in operation, certain parts of this equipment are inevitably
under dangerous voltage.

Incorrect handling of this equipment, i.e., failure to observe warning information can,
therefore, lead to death, severe bodily injury or significant damage to property.

Only qualified personnel should work on or around the equipment.

These personnel must be thoroughly familiar with all warnings and maintenance
procedures described in these operating instructions.

Professional transport, storage, mounting, and installation, as well as careful operation
and service, are essential for the error-free, safe and reliable operation of the equipment.

Observance of national safety guidelines is mandatory.

Siemens AG  A5E00493996B AC
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ESD-sensitive components

Caution

The electronic modules contain components susceptible to electrostatic discharge. These
components can be easily destroyed if not handled properly. If you have to work with
electronic modules, please note:

You should only touch electronic modules if absolutely necessary.
If you do have to touch modules, your body must be electrically discharged first.

Modules must not come into contact with highly insulating materials (such as plastic
parts, insulated desktops, articles of clothing manufactured from man-made fibers).

Modules must only be set down on conductive surfaces.

Modules and components should only be stored and transported in conductive
packaging (such as metalized plastic boxes or metal containers).

If the packaging material is not conductive, the modules must be wrapped with a
conductive packaging material (such as conductive foam rubber or household
aluminum foil).

The necessary ESD protection measures are elucidated once again in the following
illustration:

f f f
L L L
: . c .
a
Seated Standing Seated/standing

a = conductive floor surface d = ESD overall

b = ESD table e = ESD wristband

¢ = ESD shoes f = cabinet ground connection

Siemens AG  A5E00493996B AC
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Note

For clarity, these operating instructions do not contain every item of information in detail
and, therefore, cannot consider every conceivable application.

If you need further information or encounter special problems that are not dealt with in
sufficient detail in the operating instructions, please contact your local Siemens branch.

We would also like to point out that the content of these operating instructions is neither
part of nor modifies any prior or existing agreement, commitment or contractual
relationship. All obligations entered into by Siemens result from the respective contract of
sale that contains the complete and sole valid warranty arrangements. These contractual
guarantee provisions are neither broadened nor restricted by the text in these operating
instructions.

Siemens AG  A5E00493996B AC
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1 Description of the compact unit

1.1 Standard scope of supply

The standard scope of supply of the compact unit consists of the following function units:

Static excitation
equipment (SEE)

Power section: — Line-side converter with 6 thyristors in three-phase bridge
configuration with semiconductor fuses, up to 3 bridges in parallel

— Line-side AC circuit breaker
— DC-side overvoltage protection at DC output

— Redundant fans (standard for single bridges)

Open-loop and
closed-loop Hardware
control section:

— Open-loop section:
2 SIMATIC S7 racks (for redundant open-loop control configuration)

— Closed-loop section:
2 automatic channels (for redundant closed-loop control
configuration), implemented in SIMOREG control modules with T400
technology module (can be switched over to manual operation)

— Operator control and display panel (OP177B)
— Power supply for open-loop control, signaling and monitoring
— Interface modules, circuit breakers, socket

Software

— Higher-level open-loop control, monitoring and communication to the
2nd automatic channel and the starting frequency converter

— Redundant link between the PROFIBUS DP bus and instrumentation
and control

— Redundancy monitoring, channel changeover

— Actual-value calculation, closed-loop limiting control
— Gating unit

— Closed-loop field current control I¢

— Generator voltage control Ug

Siemens AG  A5E00493996B AC
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Starting frequency
converter (SFC)

Power section:

Open-loop and closed-
loop control section:

Options

10

— Line-side converter LSC, 6-pulse or 12-pulse (standard for 9.0
MW converters) in a three-phase bridge configuration with
direct connection to an SFC transformer

— DC link reactor

— Generator-side converter GSC, 6-pulse three-phase bridge
configuration

— Fuseless design for the line-side and generator-side converter
(although the external starting disconnector features fuses,
they are not part of the scope of supply of the starting
frequency converter)

— Line-side and generator-side overvoltage protection

Hardware
— 1 Control Unit (CU320) with interface modules
— Power supply for open-loop control, signaling and monitoring
— Interface modules, circuit breakers
Software
— Converter-based open-loop and closed-loop speed control

— Open-loop and closed-loop control of line-side and generator-
side converters

— Higher-level open-loop control, monitoring functions and
communication to the static excitation equipment’s open-loop
and closed-loop control (SIMATIC S7)

— Signal connection to the higher-level control stations via
hardware terminals

— Closed-loop reactive power/power-factor control (standard)
— Power system stabilizer PSS

— Redundant three-phase bridges (2 x 100%, 3 x 50%)

— 12-pulse LSC for SFC with two three-phase bridges

— Changeover device for the starting frequency converter:
Bus interface coupler and cable for bus interface, 3-pole
outgoing isolator, monitoring and open-loop control

— Initial excitation

— Can be repaired while in operation, only with 2x100% three-
phase bridge configuration with stack design and SITOR
technology

— Activation of tapped transformer (unit transformer)

— Redundant fans for redundant power sections

Siemens AG  A5E00493996B AC
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— MV transformer temperature monitoring PT100

— Anti-condensation heating with thermostat

— Cabinet lighting

— Additional cooling for ambient temperatures > 40°C to 45°C

— Attenuator for starting frequency converter (only necessary in
the absence of a generator circuit breaker)

— Earthquake-proof cabinet design

1.2  Application

Compact units for gas turbine sets are power electronic devices comprising a static
generator excitation unit (SEE) and a starting frequency converter (SFC) (current-source
DC link converter).

The turbine requires assistance to accelerate the gas turbine set up to its operating
speed, as it can only generate the torque required for continued acceleration once it has
reached approx. 50% of its rated speed.

The generator is supplied with power from the starting frequency converter during this
initial starting phase and is operated as a frequency-controlled synchronous motor. The
converters shut down at approx. 70% of the rated speed; after this, the generator set is
accelerated by the turbine alone.

It is possible to use a single starting frequency converter to accelerate a number of
turbine sets one after the other.

For reasons of availability, a maximum of 6 gas turbine sets can be combined with 3
compact units and 3 individual static excitation units. By combining the switchgear
appropriately, each of the turbine sets can be operated with each of the converters (refer
to Chapter 4 "Description of the changeover device").

In terms of their dimensions, although the units have been designed specifically for
compact installation and use in pre-fabricated containers, they are also suitable for use in
conventional electrical switchgear rooms or machine halls, with upgraded cabinet degree
of protection.

The compact units have been designed as a standard series and are optimized for
operation with Siemens/PG gas turbine sets to ensure the required starting times and
duty cycles (refer to the overviews in Sections 1.4 and 1.5).

Siemens AG  A5E00493996B AC
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1.3 Features

12

Compact units and individual static excitation units are factory-mounted, wired and
checked in cabinets from the 8MF system. They are supplied as ready-to-use units.
This significantly reduces startup time and costs at customer sites.

Primary components such as power sections, DC-link smoothing reactor and
subracks for open-loop and closed-loop control are installed in separate cabinets.

Integrated radial fans dissipate heat; the fans are redundant for the static excitation
equipment (single bridges only).

Line stressing during starting remains low. The starting frequency converter does not
influence the short-circuit rating of the station service (auxiliaries, etc.).

The optional changeover device can be used to make it possible to start additional
gas turbine sets using the same starting frequency converter. As part of this process,
the control signals are transferred between the SFC and SEE open-loop control via a
serial bus connection.

The starting and static excitation equipment is able to exchange signals with the
instrumentation and control for the purpose of operator control and monitoring as
well as for error signaling.

Digital SIMATIC S7 and SIMOREG CM (SEE) or SINAMICS (SFC) are used for all
open-loop and closed-loop control tasks; these are 3 well-proven systems for fast
open-loop and closed-loop control and arithmetic tasks in drive and power
engineering with the following characteristics and features:

— Modular design and subdivision into clear, transparent function diagrams using
the STEP 7 and CFC graphics-based configuration languages, with
correspondingly transparent documentation

— Option to connect a PC or PG
— Suitable software packages are available to make parameter adaptation easy.
— Self-test routines

— Intelligent operator control and display unit for local control with plain-text
messages and time stamp

— Trace memory for recording fast sequences for diagnostics and troubleshooting
(complete fault history before and after the event), read out using option to
connect PC or PG

The medium-voltage converter for gating and monitoring the optocoupler and fiber-
optic cable power semiconductors.

Mechanical encoders are not required on the rotor for open-loop and closed-loop
control and monitoring of the SFC. The information required is derived from the
electrical generator stator actual values CT and VT (current and voltage).

The generator-side converter can be optimally gated using voltage clocking of the
starting frequency converter. Throughout the run-up phase the firing angle is kept
close to the inverter stability limit, thereby permitting the converter output to be fully
utilized.

Siemens AG  A5E00493996B AC
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e The turbine set is accelerated from the lowest speed range, where the generator is
not yet able to provide sufficient commutating voltage, by means of DC-link pulsing
of the SFC'’s line-side converter.

e  Where startup and fault-finding service and support are concerned, the compact unit
provides a whole series of resources which can be ordered as optional extras, e.g.,
fault recorder and remote diagnostics.

1.4
(SEE)

14.1

Single bridges without redundancy

Overview and technical data of static excitation equipment

Type

SEE 780/1500

SEE 750/2400

SEE 550/2900

SEE 900/4500

SEE 900/6000

SITOR modules

Stack design

Rated excitation current Ig rateq 1,365 A 2,182 A 2,636 A 4,090 A 5,455 A
Max. continuous current |g max 1,500 A 2,400 A 2,900 A 4,500 A 6,000 A
(= 1.1 X IE rated)
Impulse test current | (10 s) 2,250 A 3,600 A 4,350 A 6,000 A 7,640 A
Ip/IE rated 1.65 1.65 1.65 1.40 1.40
Max. input voltage 780V 750V 550 vV 900 vV 900 vV
Thyristor type T1219 N25 T2101 N25 T2551 N18 T3801 N36 T3801 N36
Voltage rating factor* 2.27 2.36 2.31 2.83 2.83
Redundancy 1 x 100% 1 x 100% 1x 100% 1 x 100% 2 x 50%
Rated losses 7.5 kW 10 kW 11 kW 26 kw 35.5 kW
Required cooling air (2 fans) 3,200 m3¥h 3,200 m3*h 3,200 m3¥h 5,760 m3*h 11,520 m?h
Sound pressure level
50 Hz power supply 70 dB(A) 70 dB(A) 70 dB(A) 73 dB(A) 74 dB(A)
60 Hz power supply 73 dB(A) 73 dB(A) 73 dB(A) 76 dB(A) 77 dB(A)
Weight 1,200 kg 1,300 kg 1,300 kg 1,660 kg 2,750 kg
Dimensions Refer to dimension drawings
*) based on rated input voltage
Siemens AG  A5E00493996B AC
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1.4.2 Bridges with redundancy
Type SEE SEE SEE SEE SEE
780/1500R 750/2400R 550/2900R 900/4500R 900/6000R
SITOR modules Stack design
Rated excitation current Ig rated 1,365 A 2,182 A 2,636 A 4,090 A 5,455 A
Max. continuous current Ig max 1,500 A 2,400 A 2,900 A 4,500 A 6,000 A
(= 1.1XIE rated)
Impulse test current I (10 s) 2,250 A 3,600 A 4,350 A 6,000 A 7,640 A
Ip/IE rated 1.65 1.65 1.65 1.40 1.40
Max. input voltage 780V 750 V 550 V 900 V 900 vV
Thyristor type T1219 N25 T2101 N25 T2551 N18 T3801 N36 T3801 N36
Voltage rating factor* 2.27 2.36 2.31 2.83 2.83
Redundancy 2 x 100% 2 x 100% 2 x 100% 2 x 100% 3 x 50%
Rated losses 7.5 kW 10 kW 11 kW 30 kw 38 kW
Required cooling air (3 to 4 fans) 3,200 m3*h 3,200 m3¥h 3,200 m3¥h 11,520 m*h 17,280 m3*h
Sound pressure level
50 Hz power supply 70 dB(A) 70 dB(A) 70 dB(A) 85 dB(A) 87 dB(A)
60 Hz power supply 73 dB(A) 73 dB(A) 73 dB(A) 87 dB(A) 89 dB(A)
Weight 1,740 kg 2,000 kg 2,000 kg 3,100 kg 5,000 kg

Dimensions

Refer to dimension drawings

*) based on rated input voltage

The data is valid when using an excitation transformer with the following data:

- Uk<6%

— Rated power corresponding to the relevant rated excitation current and selected
input voltage < rated voltage

Control data:

— Control accuracy < +0.5%

— Control range 85 ... 110% U, ateq

— Setting range (manual) 0 ... 110% I ateq

— Controller dead band < +0.1%

— Mean excitation response = 3 s-' (dependent on surge factor)

— Surge factor = 1.8 (dependent on input voltage in relation to rated field data)

— Initial excitation time < 10 ms

14

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets

Description




Edition 02.2007

1.4.3 Thyristor types for static excitation equipment
EUPEC T1219 N25 T2101 N25 T2551 N18 | T3801 N36
or
SIEMENS R66 L166 T66 166 T65 120
Recurring 2,500 V 2,500 V 1,800 V 3,600 V
peak off-state voltage
Max. continuous current
A = 180°¢l, sine 1,050 A 2,100 A 2,550 A 3,810 A
T, =85°C, Eupec
Wafer size 27 37 37 4

1.5

Compact Unit for Gas Turbine Sets

Overview and technical data of starting frequency converters

(SFC)
Type SFC
29 4.0 | 5.0 ‘ 9.0
Device version Stack design
Rated power 3.7 MVA 5.1 MVA 6.25 MVA 2 x 5.7 MVA
Rated input voltage 1.4 kV 2.5kV 2.5kV 2x23kV
DC-link power 2.9 MW 4.0 MW 5.0 MW 9.0 MW
DC-link current 1,850 A 1,430 A 1,770 A 1,750 A
DC-link voltage 1,560 V 2,800 V 2,800 V 5,140 V
Thyristor type LSC T1551 N52 T1851 N70 T1851 N70 T1851 N70
Thyr. connected in series 1 1 1 2x1
Thyristor type GSC T1551 N52 T1851 N70 T1851 N70 T1851 N70
Thyr. connected in series 1 1 1 2
Voltage rating factor 212 2.03 2.03 2.21
Rated losses 36 kw 45 kW 53 kW 76 kW
Required cooling air 7,200 m¥h 7,200 m3/h 7,200 m3/h 14,400 md/h
Sound pressure level*)
50 Hz power supply 83 dB(A) 83 dB(A) 83 dB(A) 88 dB(A)
60 Hz power supply 85 dB(A) 85 dB(A) 85 dB(A)
Weight*) 2,400 kg 3,000 kg 3,300 kg 4,500 kg
Dimensions Refer to dimension drawings
DC-link reactor
Rated current 1,120 A 885 A 1,000 A 925 A
Starting current 1,850 A 1,430 A 1,770 A 1,750 A
Inductance 20mH 41 mH 3.2mH 5.2mH
Insulating voltage 2.5kV 4.0 kV 5.0 kV 8.0 kV
*) SFC power sections only with reactor but no static excitation equipment
Siemens AG  A5E00493996B AC
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151 SFC thyristor types

EUPEC T1551 N52 T1851 N70 T2251 N80
or

SIEMENS

Recurring 5,000 V 7.200 V 8.200 V

peak off-state voltage

Max. continuous current
T, = 85°C, eupec 1,830 A 1,850 A 2,250 A

Wafer size 3.57 3.5” 4”7

The data is valid when using a converter transformer with the following data:

— Uk > 12% referred to the starting frequency converter apparent power output

Duty cycle

Power dimensioning for the starting frequency converters is based on the following duty
cycle:

— 4 starts, each 240 s under load with a no-load interval of 150 s,
followed by a 2 hour no-load period

— Maximum ambient temperature 40°C
— Thermal monitoring of the duty cycle

Please ask about other duty cycles.

1.6 General technical data

Max. input voltage Refer to overview

Tolerance £10%

Rated line frequency 50 Hz or 60 Hz

Tolerance 2%

EMC immunity In conformity with DIN VDE 0843, corresponding to IEC
801

Device version In conformity with DIN EN 60146 (VDE 0558),

corresponding to IEC 146

According to DIN EN 50178 the unit must be
designated as "conditionally short-circuit-proof".

Insulation Overvoltage category II, degree of pollution 2,
insulating material class Ill, non-homogenous field
in conformity with DIN EN 50178 (VDE 0160) using the
tables acc. to DIN VDE 0110 (1/89), corresponding to
IEC 664

Siemens AG  A5E00493996B AC
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Environmental conditions

Climatic conditions
Lower limit temperature
Upper limit temperature
Relative air humidity

Mechanical conditions
Storage
Transport
Operation

Site altitude

Degree of protection

Cabinet paint finish
Standard
On request (option)

Front panel

Application classes in conformity with DIN EN 60721,
corresponding to IEC 721

Storage Transport Operation
-20°C -20°C -0°C

+60°C +60°C +40°C

< 85% (1K2) < 85% (2K2) < 85% (3K3)
no moisture light moisture no moisture
condensation condensation condensation

For ambient temperatures above 40°C the rated output

or rated current should be derated by 10% per 5°C.

1M2 In acc. with IEC 60721-3-1
2M2 In acc. with IEC 60721-3-2
3M1 In acc. with IEC 60721-3-3

Max. 1,000 m above sea level

For altitudes exceeding 1,000 m above sea level the
SFC DC-link power or SEE rated current Ig 4eq Should
be reduced by 5% per 300 m.

The voltage must be reduced at and above 2,000 m
above sea level.

IP32
in conformity with DIN VDE 0470, Part 1,
corresponding to IEC 60529

RAL 7035
Other RAL colors

SN 30920 - A615 - B14
(turquoise, Siemens standard)

Warning

The unit is not designed to be arc-resistant.

It is intended for installation in closed electrical operating areas. However, if the unit is
installed in a freely accessible electrical operating area, the area around it must be clearly
demarcated and appropriate warning notices displayed by its operator.

Non-observance of the warnings can results in serious injury to persons or damage to

property.

Siemens AG  A5E00493996B AC
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1.7 Standards and regulations

The following standards and regulations have been applied as relevant:

IEC 62103 Electronic equipment for use in power installations
(DIN EN 50178/VDE 0160)

IEC 60146--1--1 Semiconductor converters - General requirements
(DIN EN 60146--1--1/VDE 0558 and line commutated converters — Part 1--1:

Part 11; without revision of Specifications of basic requirements

08/01/2003)

IEC 61800-3 Adjustable speed electrical power drive systems —
(DIN EN 61800-3/VDE 0160 Part 3: EMC requirements and specific test methods
Part 100; covered by DIN

EN 50178)

DIN EN 60204-1 of 11/01/1998 Equipment of machines *)
DIN EN 60204-11 of 05/01/2001 Equipment of machines > 1 kV

*) The converter complies with the Low-Voltage Directive and the Machinery Directive. It
should be noted that the EMC Directive applies only to installations and not to products.
The converter is designed to comply with European legislation.

Siemens AG  A5E00493996B AC
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1.8 Dimension drawings of the starting frequency converter
with static excitation equipment

1.8.1 Starting frequency converter and static excitation equipment
without redundancy

} } T |
<
3 | o ! |
«© I3}
r i — T— T T 7T
o o
o + + || + + + + +
N
N
o
8 600 1 900 1 600 600 l 600 l 600 1200
P UNIT1 UNIT 2
3900
@ Open-loop and closed-loop control
®® ® @ ® ® @ @ ® Power section SEE
S N S S N S ® Power section SFC line side
S S Rt S g S N @ Power section SFC generator side
B - o | aE ® Smoothing reactor
® Surge arrester SFC
@ DC overvoltage protection
////// \\\\\ V//// ////// ////// V////// V//////
Fig. 1.1 Compact unit SFC 2.9 MW with static excitation equipment (1x100% SITOR
modules)
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1.8.2 Starting frequency converter and static excitation equipment
with redundancy

T : : p |
- ! ! P !
L T T I T T T T
o o
(o) + + |||+ + + + + +
N
N
‘8_ 600 1 900 1L 600 600 ‘L 600 ‘L 600 ‘L 600 1200
I UNIT1 UNIT2 ———
4500
@ @ @ @ @ ® @ @ @ (@ Open-loop and closed-loop control
X N XL k\\\\ \\\\\ \\\\\ K\\\ @ Power section SEE
N N N, X Ny X N ® Power section SFC line side

B e 7" U Tt o T N @ Power section SFC generator side
® Smoothing reactor
) ) ® Surge arrester SFC
@ @ @ DC overvoltage protection
. sl ol | ‘e ar s .

Fig. 1.2 Compact unit SFC 2.9 with static excitation equipment (2x100% SITOR modules)
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§ 600 1 900 1 600 i 600 !_ 600 1 900 4_ 900 1200
UNIT 1 - UNIT 2
5100
®® ® @ ® O] @ @) @ @ Open-loop and closed-loop control
“~ P N o I A P @ Power section SEE
™ e N X X X 7 N 7 N ® Power section SFC line side
T = e — e — = =~ @ Power section SFC generator side
® Smoothing reactor
® Surge arrester SFC
@ DC overvoltage protection
////// \\\\ 92 s - ////// ////// ////// \\\\ // - \\\ ////
Fig. 1.3 Compact unit SFC 4.0/5.0 with static excitation equipment (2x100% stack design)
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Compact unit SFC 9.0 with static excitation equipment (3x50% stack design)
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1.9 Dimension drawings of individual static excitation units

1.9.1 Static excitation equipment without/with redundancy
(SITOR modules)
}
[sp]
‘ ! ‘ ® | |
T T T
° “
o + + +
N
N
8 600 | 600 | 600 1200 —
1800
® Open-loop and closed-loop control
® ® @ @ Power section SEE
N IS IS @ DC overvoltage protection
AN SN AN
N BN DN
SEE 780/1500
@ SEE 550/2900
2 N SEE 750/2400
pd pd pd
P P P
\/// \/// \///
| |
™
| | © |
T——— T T T
o ks
o + + - |
N
N
o 600 600 600 600
=} - + - F— 1200 4
2400
® Open-loop and closed-loop control
) ® @ @ @ Power section SEE
SN S S S ® DC overvoltage protection
SEE 780/1500 R
SEE 550/2900 R
SEE 750/2400 R
pd P pd pd
\/// = \/// -~ \/// = \/// =
Fig. 1.5: Individual static excitation unit (SITOR module)
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1.9.2 Static excitation equipment without redundancy
(stack design)
T T
| © [
T T T T ~
< ¥
o
Q + + i
o
f=
8 ‘F 600 | 600 | 900 T‘ ‘ 1200 ‘ g
2100 1
@ @ @ 0] Open-loop and closed-loop control
o “ PR @ Power section SEE
S N N (@ DC overvoltage protection
SEE 900/4500
) i L, . (1 x 100%)
////// ////// \\\\ s s
1 1 !
| | © \
I s— S E— A
=] “
S + + it i
o
o
g1 L 600 | 600 | 900 | 900 |
2 1 T T 1200
! 3000 ‘ ‘
O] ® @) @) @ Open-loop and closed-loop control
o . @ Power section SEE
AN SN ///// N //// o ® DC overvoltage protection
SEE 900/6000
. S =1f . s (2 x 50%)
////// ///// \\\\ //// \\\\ ////
Fig. 1.6: Individual static excitation unit (stack design)
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1.9.3 Static excitation equipment with redundancy (stack design)

_ A

L]

2200
+

=3 600 900 900
S ‘ | ‘ W\ ‘ 1200 %
3000 |
©] ©)] @ @ @ Open-loop and closed-loop control
“~ <o PPN PN @ Power sections SEE
\\\\\ XL 7 O i N ® DC overvoltage protection
SEE 900/4500 R
)\ e 1. L . (2 x 100%)
////// ////// \\\\ \///// \\\\ ////
T T T f
S — T T T T N
=4 s
o
N + + |+ I il i + |+
o
8 60 | 900 | 0 [ 90 | 900 1200 } 1200—
5400
@ ©) @ @ )] @ ® Open-loop and closed-loop control
[ » PN PN PN N @ Power sections SEE
~ L AN 7 N 27 N S N7 N ® DC overvoltage protection
= 2 e 5 B R B @ AC incoming circuit breaker
SEE 900/6000 R
: N N e oo e . (3 x 50%)
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Fig. 1.7: Individual static excitation unit (stack design)
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2.1

26

Description of the static excitation equipment
(SEE)

The operating ranges and limit values specified in association with the static excitation
equipment should be regarded as non-binding guide values. The limits and rated values
of the static excitation equipment are adapted to the generator dimensions during
commissioning.

SEE power sections

T Auxiliary voltage
— Fan power supply

AC circuit breaker

Open-loop and

closed-loop section:

|
| Fuse
monitoring

|
|
— <—| Firing pulse

Direct-current
actual value,
Channel 1

Direct-current
actual value,
Channel 2

External

firing

N N

1 — |l

g — — |

g  — — |
Overvoltage protection U/

DC-side
U
Resistor unit L1
— 1 — u
X L X N 7
i u
g-axis current o U>
sensing Firing module -
SICROWBAR
U/
U
U/
U
L+ @&
L-
Field winding

|
B
O
-

=|: Alarm
—
]
-

DC-voltage
actual
value,
Channel 1

DC-voltage
actual
value,
Channel 2

Fig. 2.1

Circuit diagram of a static excitation unit's power section with 1 bridge (1x100%),
SITOR modules or stack design; fuse monitoring identical for configuration with

2 bridges (2x100%)
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L1L2 L3
00 QO

Fmm = N 1
! T Auxiliary voltage I
| - Fan power supply |
i [
i o |
. AC circuit breaker I
|

! Open-loop and |
| closed-loop section |
| [
| |
. »| Current-flow .
| monitoring |
| |
| [
- INJ — — N :
T o T  — N S | I
PN A; — — KJ\ N - Firing pulse !
i | I =} | I— s |
N /J: — — ;J\ N |
i LU= — U |
. . U Direct-current :
| Overyoltage protection / actual value, |
: DC-side . U Channel 1 |
|

| Resistor unit E . I
. — L1 — U Direct-current .
I — N / actual value, |
| 4 U Channel 2 |
: -axis current > :
| 4 sensing Firing module External |
. firing :
[ SICROWBAR Alarm |
| |
! U DC-voltage I
I / actual |
. value, .
| u Channel 1 |
I u DC-voltage I
i / actual I
. value, .
| u Channel 2 |
i |
| |
I . 1

L + @
L L
Field winding
Fig. 2.2 Circuit diagram of a bridge for a static excitation unit's power section configured with

3 bridges (3x50%), stack design
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2.1.1 Single bridges

A static excitation unit's power section (Fig. 2.1 and 2.2) essentially comprises the
following components:

— Line-side AC circuit breaker

— Fully-controlled three-phase bridge connection consisting of 6 force-cooled
6QA50 SITOR thyristor modules or 6 thyristors in a force-cooled stack design

— Thyristor branch fuses are monitored via fuse monitoring.
— Current and voltage sensing in the DC field circuit
— DC-side overvoltage protection for rotor and thyristors

The power section's power losses are dissipated using 2 redundant radial fans (can be
switched over). The controller channels can be switched over to the single bridges, see
Fig. 2.3.

2.1.2 Double bridges (two power sections)

In the event of a fault on a bridge, the faulty bridge can be switched over to the redundant
bridge virtually bumplessly by shifting and enabling the corresponding gate trigger pulses.
The ON-status of the redundant bridge is such that the pulses simply need to be enabled.
The thyristor branch fuses are monitored via fuse monitoring.

The controller channels are permanently assigned to the bridges, see Fig. 2.4.

2.1.3 Triple bridges (three power sections)

During normal operation, all three bridges operate in parallel. In the event of a fault on a
bridge, the affected bridge is switched off (the gate trigger pulses are disabled by
disconnecting the power supply to the gate trigger pulse module). The remaining bridges
take over the current. Unlike in the case of single and double bridges, where fuse
monitoring is used, a conduction monitor monitors the current in the bridges and fuses
connected in parallel, see Fig. 2.5.

2.2  Open and closed-loop control
The digital SIMATIC S7 control system and SIMOREG CMs with T400 are used for all
open-loop and closed-loop control functions, see Fig. 2.3, 2.4 and 2.5.

The components for the static excitation equipment are combined in a single cabinet
panel and essentially comprise:

In the front of the cabinet:
— 2 SIMATIC S7 racks (redundant open-loop and closed-loop control)

— 2 SIMOREG control modules with T400 (redundant open-loop and closed-loop
control)

— Actual-value interposing current transformer (for Ug and Ig)

Siemens AG  A5E00493996B AC
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— Pulse switching relays and interface modules
In the rear of the cabinet:
— SINAMICS GL150 open-loop and closed-loop control

— Interface modules, terminals for the power supply and spring terminal modules,
as well as customer terminal strips

— 24V DC power supply and miniature circuit breakers
— Optional: DC/DC converter 220 V/24 V

In the cabinet doors (see Fig. 2.6):
— 1 operator control panel OP177B (Fig. 2.7)

— 1 key-operated switch for selecting "standard operation" and "local operation”
modes

Optional:

— Pointer instruments, e.g., for generator voltage Ug, generator current I and
frequency fg, as well as field voltage Us and field current I

— 4 to 8 indicator lights

Siemens AG  A5E00493996B AC
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221 Versions

The open-loop and closed-loop control equipment is available in 3 versions, which are
fundamentally different in terms of design and mode of operation.

e Version 1 — Non-redundant design (see Fig. 2.2.1.1)
e Version 2 — Semi-redundant design (see Fig. 2.2.1.2)
e Version 3 — Fully redundant design (see Fig. 2.2.1.3)

2211 Version 1
Version 1 comprises 1 SIMATIC S7 rack and 1 SIMOREG control module with T400 (with
1 manual and 1 automatic channel); this version does not support redundancy. It has 2
Profibus DP links with instrumentation and control.
Instrumentation and control ;
e.g., T3000 via Profibus |
Open and closed-loop control
Profibus DP
Profibus DP
-A100
SIMATIC S7
control panel
A
-A101 ¥
SIMOREG CM
Controller
Automatic/
Manual
Gating unit
Interfaces
Fig. 2.2.1.1 Version 1 - Non-redundant design
Siemens AG  A5E00493996B AC
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2.2.1.2 Version 2

Version 2 comprises 1 SIMATIC S7 rack and 2 SIMOREG control modules with T400
(each with 1 manual and 1 automatic channel); this version supports redundancy on the
closed-loop control side (SIMOREG CM). It has 2 Profibus DP links with instrumentation

and control.
Instrumentation and control
e.g., T3000 via Profibus
Open and closed-loop control
Profibus DP
Profibus DP
-A100
SIMATIC S7
Open-loop Operator
control panel
-A101 -A201
SIMOREG CM SIMOREG CM
Controller Controller
Automatic/ Automatic/
Manual Manual
Gating unit Gating unit
Interfaces Interfaces
Fig. 2.2.1.2 Version 2 — Semi-redundant design

2.2.1.3 Version 3

Version 3 comprises 2 SIMATIC S7 racks and 2 SIMOREG control modules with T400
(each with 1 manual and 1 automatic channel); this version supports full redundancy,
both on the open-loop (SIMATIC S7) and closed-loop (SIMOREG CM) control sides.

(@]

Instrumentation and control
e.g., T3000 via Profibus

pen and closed-loop control ||
Profibus DP Profibus DP
-A100 -A200
SIMATIC §7 SIMATIC S7
Open-loop Operator Open-loop
control panel control

-A101

SIMOREG CM

Controller
Automatic/
Manual

Gating unit

Interfaces

-A201

SIMOREG CM

Controller
Automatic/
Manual

Gating unit

Interfaces

Fig. 2.2.1.3

The 3 circuit diagrams below are mapped in Version 3 (with full redundancy).

Version 3 — Fully redundant design
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Generator voltage Ug
10.5...21kV

A

Instrumentation and control

or

Optional HW interface

Instrumentation and control
e.g., T3000 via Profibus

|
BUS
Profibus DP
Binary signal
Conditioning
-A100 Y -A200
SIMATIC S7 SIMATIC S7
ontro panel ontro

A

A

-A101 ¥ -A201 ¥
(/ Actuz:ll valuvlei | SIMOREG CM SIMOREG CM
’_© Channel 1 y Controller Controller
Automatic/ Automatic/
( Actual values | Manual - Manual
'~ Channel2 U
O
Gating unit ﬁ r__ Gating unit
G Interfaces Interfaces
~ Pulse
I Changeover A 4 A
|
- LY Firing pulse v
Actual values
Channel 1
Actual values
Rotor Channel 2
protection Open and
closed-loop control

Three-phase

bridge

AC circuit breaker
(secondary side)

Synchronizing voltage

Power section

MV circuit breaker
(primary side)

Station service rail, e.g., 6 kV

Open-loop and
closed-loop
control

Gas turbine set
with starting
frequency
converter

Fig. 2.3
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Circuit diagram of open-loop and closed-loop control for the static excitation equipment with single

bridge
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Generator voltage Ug

10.5...21kV
A

Instrumentation and control
Optional HW interface

b

Instrumentation and control
e.g., T3000 via Profibus

BUS i
Profibus DP 3 !
Binary signal ;
Conditioning 1 !
-A100 ] -A200 ! !
SIMATIC S7 SIMATIC S7 ! Open-loop and
Open-loop Operator Open-loop closed-loop | !
ontro panel ontro control 1
A A
Gas turbine set | !
with starting !
-A101 ¥ -A201 ¥ frequency |
0, Actuarl]valueli I SIMOREG CM SIMOREG CM !
'—© Channel 1 y Controller Controller | | | ‘
Automatic/ Automatic/
(\ Actual values | Manual _ Manual
’/_© Channel 2 U
Gating unit Firing pulse Gating unit
G Interfaces Interfaces
AL A 4 A
— - I L
Actual values
Channel 1
Rotor Actual values
protection Channel 2
Open-loop and
z}:k closed-loop control

<

~ Three-phase

bridges

AC circuit breaker
(secondary side)

Synchronizing voltage

(primary side)

Power section

MV circuit breaker

Station service rail, e.g., 6 kV

Fig. 2.4

Circuit diagram of open-loop and closed-loop control for the static excitation equipment with 2

"standby” bridges
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Instrumentation and control
e.g., T3000 via Profibus

Instrumentation and control
Optional HW interface
Generator voltage Ug P

10.5...21kV {

‘
i
|

or ;
|
‘
‘

S — e i (SO
BUS i
Profibus DP 3 !
Binary signal ;
Conditioning 1 !
-A100 Y -A200 } !
SIMATIC S7 SIMATIC S7 : Open-loop and| !
Open-loop Operator Open-loop closed-loop | !
control panel control control !
A A i
Gas turbine set| |
with starting | |
frequency | |
-A101 ¥ -A201 ¥ converter |
0, Actuarllvalutﬁ ' SIMOREG CM SIMOREG CM !
'—© Channel 1 y Controller Controller | || ‘
Automatic/ Automatic/
(\ Actual values | Manual | Manual
' ~_ Channel 2 y
O
Gating unit Gating unit
G Interfaces Interfaces
~ Pulse
i A Changeover A b3
— - I Y
Firing pulse
Actual values
Channel 1
Actual values
Rotor . Channel 2
protection
Open and
z}:k closed-loop control
T |
J \ \ \
— . _ _ j
= - ~ Three-phase
bridges
AC circuit breaker (secondary side) Synchronizing voltage
- N T Power section
MV circuit breaker
(primary side)
Station service rail, e.g., 6 kV
Fig. 2.5 Circuit diagram of open-loop and closed-loop control for the static excitation equipment with 3

bridges
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222 Starting mode (compact units only)

During starting using the starting frequency converter, the static excitation equipment
adapts the generator terminal voltage in line with the SFC.

In the lowest speed range, the voltage increases linearly with the speed (V/f = constant).
Above the transition speed, where the generator reaches the starting frequency converter
rated voltage, the generator voltage is kept constant (V = constant) by the SEE reducing
the field current (field weakening).

Once the starting frequency converter has been disconnected and a speed of
approximately 90% of the synchronous speed has been reached, standard excitation
mode is enabled.

2.2.3 De-excitation

The generator is de-excited by gating the SEE converter in inverter mode and feeding
back the energy into the line. In the event of a fault on the line, the overvoltage protection
on the DC side is triggered, the converter pulses are cancelled and the secondary circuit
breaker trips. The excitation current decays in free-wheeling via the field discharge
resistor

224 Operator control and operating modes

The compact unit has interfaces permitting operator control from 2 different locations:
— OM user interface (Profibus DP link, optional: HW interface)

— Local operator control via the operator panel (selection via key-operated switch)

2241 Local operator control on the control cabinet

The control system modes (generator voltage control and field current control) can be
selected locally on the control cabinet.

Operator control and the display of setpoints and actual values take place via the
operator panel located inside the cabinet doors (and optionally the pointer instruments),
see Fig. 2.6.

The operator panels consist of a touch-screen display for displaying setpoints, actual
values and messages and a series of function keys and LEDs for system control and
status display, see Fig. 2.7.

"Standard operation" and "local operation" can be selected using a key-operated switch
located underneath the operator panel.
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Standard operation

When the key-operated switch is in this position, it is only possible to display messages
and measured values locally. Control is exclusively from the main control room.

The standard operating range of 94% to 106% of the rated generator voltage can be set.

The operator panel can also be used to display certain setpoints and actual values during
operation by means of selection via function keys, e.g.:

— Generator voltage setpoint and actual value

— Generator current actual value

— Field current setpoint and actual value

— Field voltage actual value

— Active power, reactive power, power factor, etc.

Fault messages are also output and acknowledged.

[s1emEns] TOUCslln—n‘AT\cPANEL
il il
g g
B B Operator panel
mNalalalalalapna
B BIRBBBae 8
A alaalalalana
N s

Key-operated switch selection/mode

"Standard" -- "Local"

Fig. 2.6 OCM panel on the compact unit's control cabinet
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|SIEMENS] SIMATIC PANEL
- OUCH
[Faf— [Fe—
[Fe— [Fe—
E— F__a|— E— Fi1 [F13 1 F14) E‘—
K 11) Fﬁ E,— K14 @— Fﬁ K17} @—
Fig. 2.7 OP177B operator panel

Local operation
Turn the key-operated switch to “local operation” to enable the following control functions:

— Change the setpoint for the generator voltage (in automatic mode) or excitation
current (in manual mode) in stages (using up/down commands, or by entering a
numerical value directly)

— Define the active channel
— Inhibit the passive channel (block channel switching)

— Automatic/manual changeover (entry of excitation current setpoint)
Changeover from manual to automatic control outside the standard setpoint limits
(94% to 106%) is inhibited.

— Switch the power system stabilizer PSS in and out

Operation with certain monitoring functions disabled

Operation with certain monitoring functions disabled is only permissible for "safe runs" or
in the event of revisions and is possible in both manual and automatic modes. Operation
with certain monitoring functions disabled is password-protected and is selected on the
OP in a special screen form.

Note

Operation with certain monitoring functions disabled can only be used by trained
specialist personnel!
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In operation with certain monitoring functions disabled, the following safety-related functions are either
cancelled or modified:

2242

38

"Excitation ON" is possible, even if the speed n < 95%.

"Excitation OFF" is also possible using the button on the operator panel (local).
This is only valid if the generator is not connected to the line supply.

The protective function to prevent current being fed into a stationary rotor is not
active.

The generator voltage control range is expanded from 0% to 125% in
AUTOMATIC mode.

V/f limiting is disabled.

In MANUAL mode, the field-current setpoint generator is set to zero as soon as
the generator is disconnected from the line supply or a change is made between
no-load and station service.

In MANUAL mode, the limiting to no-load excitation is cancelled. This is only valid
if the generator is in a no-load condition.

Furthermore:

When switching back from operation with certain monitoring functions disabled to
local/standard operation, "excitation OFF" will follow if the actual value is outside
the standard range 95% to 105%.

It is not possible to change over from MANUAL to AUTOMATIC outside the
standard setpoint limits of 94% to 106%.

In the event of a changeover from AUTOMATIC to MANUAL, the field-current
setpoint is set to zero.

In AUTOMATIC mode, "excitation ON" changes the ramp-function generator
setting value from 100% to 0%.

Operator control from the main control room

Turn the key-operated switch to "standard operation" for operation from the main control
room. It is also possible to make operator-control interventions in operation with certain
monitoring functions disabled, which is designed for extraordinary circumstances. Both
manual and automatic operation are possible in these two modes.

The following can be controlled from the main control room:

Excitation ON/OFF

Automatic/manual changeover (with change from setpoint-value specification of
the generator-voltage setpoint to excitation-current setpoint)

Changeover from manual to automatic control outside the standard setpoint limits
(94% to 106%) is inhibited.

Voltage setpoint and/or up/down (automatic mode)
Field-current setpoint and/or up/down (manual mode)
Reactive-power controller/power-factor controller ON/OFF

Reactive-power setpoint/power-factor setpoint and/or up/down

Siemens AG  A5E00493996B AC

Compact Unit for Gas Turbine Sets Description



Edition 02.2007

In addition to the "excitation ON/OFF" checkback signals, there are also the checkback
signals "local operation is ON", "manual operation is ON" and "reactive-power
controller/power-factor controller ON/OFF".

Voltage setpoint (automatic mode), field-current setpoint (manual mode) and reactive-
power setpoint as well as the field-current actual value are available as analog signals (or
transferred in the message sent to instrumentation and control).
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The digital voltage controller

2.3
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Block diagram of the digital voltage controller

Fig. 2.8
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The digital voltage controller (Fig. 2.3 and Fig. 2.8) is designed for the open-loop and
closed-loop control of static excitation equipment for generators. It is used both in
individual excitation units and in compact units with starting frequency converters.

The digital voltage controller can be set up with 2 channels if required (Fig. 2.2.1.3). Both
channels are identical and under normal operating conditions operate as closed-loop
voltage controllers in automatic mode. If required (in the context of commissioning,
service or in special cases) they can be switched over to field-current-controlled operation
(manual mode).

The channels are electrically isolated and have their own power supplies, so that it is
possible to disable one channel, for example, when servicing or repairing equipment.
Either channel 1 or channel 2 is only ever active for controlling the excitation power
section; the active channel is selected via the operator control panel. When the channel is
selected, the associated firing pulses and the field-circuit actual values are also switched
over at the channel outputs. The passive channel is tracked in all modes, thus ensuring a
smooth transition on channel changeover (at all operating points).

For the purpose of communication with instrumentation and control, bus interfaces are
provided or all corresponding binary inputs and outputs are connected to both channels
via interface modules (HW link option).

Data transfer between the channels and the starting frequency converter’s open-loop and
closed-loop control is implemented via a Profibus DP link.

If starting frequency converters are used to start up several generators, communication
between the compact units and the individual excitation units is implemented via a bus
system. The starting frequency converter is then prompted to start up the turbine set
associated with a particular static excitation unit by means of a message sent via the bus
system.

23.1 Actual-value sensing and conditioning

The generator voltage and generator current are read in as two-phase or three-phase
values via converters by the T400 technology module. a-, 3-, and zero-system
calculations are then used to define the values V, |, P, Q, f, iy, i, and the power factor in

software-based vector-calculation modules (Fig. 2.9).

By normalizing v and i to the rated values, active and reactive quantities are automatically
normalized to the rated data; normalization is not necessary for operation under load. The
quantities of the vector sum v (zero system) are used for monitoring the actual-value
generator.

Siemens AG  A5E00493996B AC
Compact Unit for Gas Turbine Sets Description 41



Edition 02.2007

42

Ug Frequency | Ifl  V/flimiting
10.5...21kV calculation LED
. . P leD
Activelreactive Q Reactive-power control
power/ ™ LED
Cos ¢ - COS ¢_ cos ¢ -Closed-loop
calculation control LED
UR Ua
A R “ Voltage VI _ Voltage control
—O—#—> Lljs S B BB absolute-value —* LED 9
Actual D =T 1/ zero[ =280 generation
ctual
values |
|
A B R ¢ |§ Power 11l Stator-current limitation
> | S p absolute-value — | Ep
D °T T/ zero generation
U zero . Converter-failure
@ I monitoring
Fig. 2.9 Generator-voltage control actual-value conditioning channel

2.3.2 Voltage control

The voltage setpoint consists of the setpoint generator value and the stator-current-limit
signals. The summed signal is compared with the voltage actual value at a P controller. A
signal, proportional to the active or reactive current, can be added to the voltage actual
value (droop).

The differential signal passes through a maximum selection circuit (refer to the under-
excitation limit) and is fed to a Pl controller. The controlled variable of the passive channel
tracks the controlled variable of the active channel. The controller-output value is fed to
the field-voltage controller as a voltage setpoint; the controller then calculates the firing
angle for the gating unit. The firing pulses for the three-phase bridge are output from the
gating unit.

The signal from the power system stabilizer is added at the voltage controller’s integral
component.

In normal operation, the generator voltage is controlled to a setpoint in the range from
94% to 106%. These limits are removed in operation with certain monitoring functions
disabled, when the voltage can be controlled in the range 0% to 125%.

The upper voltage setpoint limit is reduced by the V/f limit, as a function of the frequency.

The voltage setpoint generator can be set to specific initial values as long as a pulse
inhibit is available:

- When starting the generator set: - To a fixed value of 100%

- To an external line-voltage actual value
(which must be greater than 90%)

- In operation with certain monitoring functions - To 0%
disabled:

- When switching a channel back in: - To the setpoint of the active channel

The voltage setpoint generator is also controlled from the synchronizing unit via up/down
signals.
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23.2.1 Reactive-power and power-factor control

The voltage controller can be made subordinate to a reactive-power or power-factor
controller (software-based parameterization).

- The conditions for this are as - Generator connected to the line
follows:

- Voltage control (automatic) ON

Switching-in is implemented bumplessly from the main control room; the instantaneous
actual value is applied as the setpoint. The setpoint can be changed subsequently from
the main control room by pressing the up/down keys.

The dead band of this control is +1%. If the dead band is exceeded, correcting pulses are
fed to the voltage setpoint generator.

When reactive-power or power-factor control is active, the voltage setpoint cannot be
adjusted directly. This control is disabled both when manual mode is selected and when
the generator is disconnected from the line.

It is also switched out and back in bumplessly for the period during which the generator
current falls below a value of 20%. On each occasion, switching-in is delayed for approx.
8 seconds.

2.3.2.2 Power stabilization

The power system stabilizer PSS generates a supplementary signal from the active
power and/or the compensated frequency. This is switched-in at the voltage controller’s
integral component if the power system stabilizer is active and if the active power is >
20%.

The power system stabilizer parameters must be set specifically for each installation.
Under steady-state operating conditions, power stabilization has no effect.

Only in the event of oscillations in the active power will the device start to operate and
intervene in voltage control.

In terms of the phase position and gain, the intervention signal is dimensioned so that
active-power oscillations between the generator and the line are significantly damped.
The extent to which the PSS is able to intervene is limited so that a voltage deviation from
the setpoint of +10%, measured in relation to the actual operating point, cannot be
exceeded.
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2.3.3 Closed-loop current control

The field-current controller is a high-gain P controller. A setpoint generator which serves
as a ramp-function generator when the field is being established after the excitation-ON
command, as a limit for the maximum superexcitation value (field flashing) and as an
excitation-current setpoint generator for manual operation (e.g., for commissioning
purposes or when automatic mode is faulty) is connected upstream of it.

Automatic mode

The current controller acts as a field-current limit controller for the upper limit of the field-
voltage controller. As soon as the field current reaches the value specified by the setpoint
generator, it is limited to this value. Generally, a limit value of 140% is permitted.

The current setpoint generator can be set to specific initial values:
— At pulse inhibit and normal switch-on, to 0%

— At pulse inhibit and when the channel is switched back in, to the setpoint of the
other channel

— When the generator is isolated from the line, to the no-load excitation current
(approx. 30% IF rated)

— To 140% If rateq, @S soon as the voltage controller goes into operation on
completion of startup

Manual mode

In this mode, the current controller acts simultaneously on the upper and lower limit of the
field-voltage controller, so that this is no longer active. Thus, the field current is controlled
to the value specified by the setpoint generator, i.e., the voltage is no longer controlled.

In standard operation, the field current can be controlled to a setpoint in the range from
0% to 110% via the up/down key. If the generator is not connected to the line, the upper
limit is reduced to a value corresponding to V,ateq- In operation with certain monitoring

functions disabled, this limit is reset to 110%.

When changing over to manual mode, the setpoint generator is set to the field-current
actual value in order for the transition to be bumpless.

It is only possible to change over from manual to automatic mode within the specified
automatic-mode limits.
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234.1

2.34.2

234 Limiting mechanisms

All limiting mechanisms only have an effect in generator-voltage control mode (automatic
mode).

Stator-current limitation

The stator current required for the max. apparent power of the generator forms the
response value for stator-current limiting. This consists of one control circuit for each of
the overexcited and underexcited ranges. This limit is disabled in a dead band equal to
110% of the reactive current. This limit is activated with delay (more specifically, a delay
which is inversely proportional to the absolute value of the overcurrent in relation to the
response value), when the response value is exceeded. Intervention takes place after no
less than 10 seconds, taking superexcitation limiting into account. The intervention signal
acts like a positive or negative supplementary setpoint.

V/f limiting

This limiting mechanism is designed to protect the unit transformer from becoming
saturated and should switch in before any V/f protection mechanism is able to respond.

V/f limiting reduces the voltage setpoint linearly so that the setpoint (90%) is reached at
approx. 41 Hz.

U/URated
110 % V/f limit
100 % / Setpoint range
90 % /

4145 50 55 — f[HZ]

Fig.2.10  V/f limiting
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2.3.4.3
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Underexcitation limiting

In the underexcited range, underexcitation limiting is designed to ensure the minimum
excitation required for stable parallel operation of the generator with the line supply, and
to limit the reactive power accordingly.

When underexcitation limiting responds, voltage control is deactivated via a maximum
selection circuit and rendered ineffective.

The limiting characteristic C in the power diagram (Fig. 2.11) is stored in a software
characteristic module, which outputs the appropriate reactive-current value as a function
of the active current. The characteristic shifts in the direction of the underexcited range as
the voltage increases. It can be adjusted in line with the requirements of the generator
and line-supply data.

The reactive-current value of the characteristic corresponding to the active current is
compared with the actual operational reactive-current value. The difference is fed to a P
amplifier.

When the characteristic is exceeded, the differential signal generates an increase in the
excitation current. A corresponding message will appear in the main control room.

For commissioning purposes, the characteristic can be reflected in the overexcited range,
so that the direction of influence of the intervention signal as well as the setpoint
generator blocking can be changed over.

0.8 ) |
— Limited by
N \\ /excitation winding
0.6 \\
| ™
overexcited Rated output \
0.2 | |
Limited by stator / ~_
) winding B
Reactive power 0
0.2 /
C / C
underexcited 04 \\ \
> Limited by heat rise in end
zone or static stability
0.6
0.8

0.2 04 0.6 0.8 1.0 1.2

Active power —=

Fig. 2.11 Typical power diagram in conformity with VDE 0530, Part 3
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2.3.4.4 Overexcitation limiting

Surge-excitation limiting limits the field current almost instantaneously to the maximum
permissible value, approximately 140%.

The duration of overexcitation and the subsequent reduction to a value which excludes
thermal overload of the field winding can be achieved using a rigid, characteristic-
controlled overexcitation-limiting mechanism.

Characteristic-controlled overexcitation limiting

At a field current > 110% IF rateq, Overexcitation limiting becomes active after a delay and
reduces the field current accordingly.

The higher the overexcitation, the earlier reduction will switch in (Fig. 2.12).

Response time
[s]
? 40
30
20
T —
10
—+
120 130 ) 150
Field current
IF/IFrated . [0/0]
Fig. 2.12 Time-delayed overexcitation limiting

After the field current has fallen below the response threshold, the surge-excitation value
is released inversely proportional to the deviation, up to a max. of 140%, i.e., once
overexcitation limiting has responded, the full surge-excitation value will not be available
again immediately.
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3 Description of the starting frequency converter
(SFC)

The starting frequency converters’ operating modes have been designed in line with
SIEMENS gas turbines. Different types of gas turbine require different starting frequency
converter power ratings and speed setpoints.

3.1  Operating modes

Normal start (standard)

The starting frequency converter accelerates the gas turbine set from zero speed, or from
the turning speed, before shutting down at approx. 70% of rated speed. Above this
speed, the gas turbine accelerates the turbine set up to synchronization speed.

Washing (standard)

To clean the turbine blades, the starting frequency converter is used to accelerate the
turbine set once to between 600 and 800 rpm, depending on turbine type.

Purging (option)

"Purging" mode is provided to ensure that there is no combustible gas in the turbine
following an aborted start. Purging is performed in the SFC’s duty cycle prior to starting.

Black start (option)

When the line supply is down, the starting power is provided by a diesel generator,
whereby the starting frequency converter’'s power can be reduced in line with the diesel
rating.

Start for condenser operation (option)

The generator, decoupled from the gas turbine, is accelerated by the starting frequency
converter to a speed just above the synchronous speed. After it has been disconnected
from the starting frequency converter, it is excited at rated voltage and, as it coasts down,
is synchronized with the line.

Braking (option)

The generator is disconnected from the line, controlled down to the starting-frequency-
converter voltage and then braked to standstill via the converter The braking power is fed
back into the line. This type of braking is only intended for use in conjunction with phase-
modifier operation.
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3.2 Design

Power section

The power section includes the following main components (for circuit diagram refer to
Fig. 3.1 and Fig. 3.2):

2.9,4.0 and 5.0 MW
Two fully-controlled three-phase bridges with thyristor stacks:

1. Line-side converter LSC (fuseless)

2. Generator-side converter GSC (fuseless),

both with indirect fiber-optic thyristor gating and checkback signals from individual
thyristors

9.0 MW
Two fully-controlled three-phase bridges with thyristor stacks:

1. 2 line-side converter bridges LSC connected in series (fuseless)

2. 1 generator-side converter GSC (fuseless),

both with indirect fiber-optic thyristor gating and checkback signals from individual
thyristors

Generator-side actual-value sensing by means of DC current transformers with
high accuracy throughout the frequency range

DC-link reactor with sufficient inductivity for low current ripple and current rate of
rise limiting for protective trips

Line-side and generator-side overvoltage limiter

Mounted radial fan to dissipate heat loss

Open and closed-loop control

The open-loop and closed-loop control of the starting frequency converter and the static
excitation equipment are housed in a cabinet panel as described above in Section 2.2.
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Fig. 3.1 Circuit diagram of the starting frequency converter’s power section (2.9 MW, 4.0 MW and 5.0 MW
converters)
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Fig. 3.2 Circuit diagram of the starting frequency converter’s power section (9.0 MW converter, 12-pulse
LSC)
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Principle of operation

The line-side converter is commutated and clocked by the secondary three-phase output
of the converter transformer.

The generator-side converter is load-commutated and is clocked from the generator
terminal voltage.

The generator-side converter switches the DC-link current from one stator coil to the next
so that a rotating field is generated in the generator stator which is induced in the
generator rotor in phase synchronism. The DC-link current is switched to the individual
winding phases using voltage clocking in synchronism with the instantaneous frequency,
and more specifically, when the continually rotating rotor, and thus also the continually
rotating flux, has rotated by a further 60° electrical.

Thus, the generator-side converter fulfils the function of an electronic commutator, with a
principle of operation similar to the mechanical commutator on DC motors, which assigns
the armature ampere-turn to the magnetic flux, and induces switching in accordance with
rotor rotation. With this control technique, oscillations and out-of-step operation cannot
occur as is the case with synchronous machines which are operated with a direct
connection to the line supply.

By orienting the armature ampere-turns to the magnetic flux, the effect of the rotor load
angle on commutation, which occurs with rotor-position-encoder clocking, is automatically
eliminated.

The elimination of the rotor position encoder and cable connection rules out these
potential fault sources.

3.3 Open and closed-loop control

In contrast to the synchronous motor connected directly to the line supply, the machine
connected to the starting frequency converter has operating characteristics similar to that
of a separately-excited, converter-fed DC motor, which is operated with constant voltage
(field weakening) from approx. 15% to 20% of the rated speed.

Thus, the open-loop and closed-loop control (see block diagram 3.2) of the line-side
converter is designed as closed-loop speed control with secondary closed-loop current
control with downstream gating set which generates the required firing pulses for gating
the converter (this is similar to the technique used for converter-fed DC motors). The
synchronizing voltage required to generate the firing pulses is acquired on the
high-voltage side using transformers.

To control the generator-side converter, the firing pulses for gating the thyristors are
derived from the generator terminal voltage. As this is significantly distorted due to the
ohmic and inductive voltage drops as a result of converter operation, the generator
current is also sensed and an approximately sinusoidal "synchronizing voltage"
independent of the generator frequency (inner generator voltage) is generated via a
compensation circuit.

The generator variables are sensed using DC-voltage and DC-current transformers (CTs
and PTs) due to the wide frequency range of 0 Hz to max. 60 Hz.
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The generator-side converter control generates the firing pulses for gating the converter

taking into account the firing angle a. The firing angle a represents the phase position of
the stator ampere-turn vector relative to the inner generator voltage; it is specified,
depending on the torque direction, as a > 90°el for starting operation or a < 90°¢l for

braking operation.

In addition to the firing pulses, the speed actual value, which is required for speed control
and monitoring, is calculated from the generator voltage and current.

Line
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Actual current

supply

Power
section

Speed Current
controller controller
ool - Firing -
j pulse ~ | Lsc
L i
Gating unit :
|
|
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Extinction integrator ‘ @ \
angle :
Firing-angle I
caleulation
10.5 ... 21 kV []
Fig. 3.2 Block diagram of the open-loop and closed-loop control of the starting frequency converter
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The generator voltage for commutating the generator-side converter is not sufficient
below a minimum speed due to the ohmic voltage drops. DC-link pulsing is used to switch
the DC-link current to the next valve branch in this lowest speed range.

By controlling the line-side converter to the inverter stability limit the DC-link current is
brought briefly to a zero-current condition. During this de-energized period, the thyristor
valves which previously conducted current regain their blocking capability. Subsequently
the next valve branch can be fired and the DC-link current is restored by controlling the
line-side converter appropriately. This sequence is repeated at six times the generator
frequency.

For DC-link pulsing, unlike in load-commutated mode, the inverter stability limit for the
generator-side converter need not be taken into account. Thus, this is operated with a
firing angle a = 180°el and an improved power factor is possible compared with load-
commutated mode. Torque reduction, generally caused by current gaps, can be
compensated in this fashion.
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4 Description of the changeover device (option)

As already explained, one of the main advantages of the static starting frequency
converter is that various gas turbine sets can be started one after another using one
converter.

An application example from a combined-cycle power station, where two compact units
and two additional static excitation units are used for four gas turbine sets, is illustrated in
Fig. 4.1

The gas turbine sets’ generators are each permanently assigned a static excitation unit
while the starting frequency converter is first switched to a starting bus via an output
isolator, which is subdivided by up to 2 changeover isolators. The changeover isolators
can only be switched in manually from the main control room if there are no SFCs in
operation.

The unit known as the changeover device is charged with coordinating the assignment
between the starting frequency converters and the relevant gas turbine sets and their
static excitation equipment.

The open-loop and closed-loop control signals within a compact unit are transferred
between the SFC and SEE via the internal serial bus link.

Signals are transferred between the static excitation equipment associated with various
compact units and/or individual static excitation units for gas-turbine generators via a bus
link.

The static excitation unit associated with the turbine set to be started has the "master"
function and controls the changeover device by:

— Controlling the isolator on the generator side in the BAB cells and the primary
circuit breaker of the excitation transformer (which is also the case without a
changeover device)

— Selecting the available starting frequency converter via the bus link, which also
provides the operating status ("ready" or "faulted").

The control associated with the selected SFC in turn controls:
— The internal SFC output isolator
— The SFC circuit breaker (which is also the case without a changeover device)

In the event of a fault on the bus link, the turbine sets to which a compact unit has been
assigned can continue to be started.

All circuit breakers are also mutually interlocked using auxiliary contacts to prevent
erroneous switching.
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Circuit diagram for starting frequency converters with changeover device (4 gas turbines with 2

starting frequency converters)

Fig. 4.1
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Edition 02.2007

Previous editions are listed below: Edition Internal item number
07.2005 A5E00493996B _AA
01.2006 A5E00493996B_AB
02.2007 A5E00493996B_AC

Edition 02.2007 consists of the following chapters:

Chapter Changes Date of edition
1 | Description of the compact unit 2nd revision 02.2007
2 | Description of the static excitation equipment (SEE) 2nd revision 02.2007
3 | Description of the starting frequency converter (SFC) 2nd revision 02.2007
4 | Description of the changeover device 2nd revision 02.2007
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GRANT DEED

The undersigned Grantor requests that the Documentary Transfer Tax not be
made a part of the public records.

This GRANT DEED (this “Deed”) is made this 15th day of April, 1999, by
PACIFIC GAS AND ELECTRIC COMPANY, a California corporation, (“PG&E”), in favor
of SOUTHERN ENERGY DELTA, L.L.C., a Delaware limited liability company,
(“Grantee”).

FOR A VALUABLE CONSIDERATION, receipt of which is hereby
acknowledged, PG&E hereby GRANTS unto Grantee, the following described real property (the
“Property”) which is located in Contra Costa County, California:

(APN #51-031-012 (portion))

The parcel of land described in Exhibit “A” attached hereto and made a part
hereof.

PG&E further grants to Grantee the existing railroad tracks, together with a non-
exclusive right and easement to construct, reconstruct, maintain and use the same for railroad
purposes, within the parcel of land described as follows:

- The parcel of land described as Easement Area Nine in “Exhibit G” attached
hereto and made a part hereof.

PG&E reserves the right to cross said parcel with roads, underground gas transmission and
distribution lines, both overhead and underground electric transmission and distribution facilities,
and communication lines (including fiber optic lines).

Reserving to PG&E, a non-exclusive easement and right to construct, reconstruct,
maintain and use a road for ingress to and egress from said Parcel B of the Lot Line Adjustment
(the “Switchyard Property”), together with access to any of PG&E’s property, easements and

{Contra Costa) 04/15/99
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facilities, whether located on the Switchyard Property or the Property or any real property
adjacent thereto, and for ingress to and egress from all hereinafter described easement areas,
lying within the strip of land described as follows:

A 60’ strip of land narrowing to 40°, the centerline of which is further
described as Access Road 1 in “Exhibit B” attached hereto and made a part hereof.
Construction, reconstruction, maintenance and repair of said road to maintain such road
in a good condition shall be the responsibility of Grantee, the costs of which shall be
bomne solely by Grantee.

Reserving to PG&E its existing facilities (excluding those facilities that have been
conveyed to Grantee pursuant to Section 2.1 of the Purchase and Sale Agreement) for the
transformation, transmission and distribution of electric energy and for communication purposes
(including fiber optic cable) and easements to reconstruct, replace, remove, maintain and use the
same as PG&E shall at any time and from time to time deem necessary, together with easements
to excavate for, construct, install, repair, reconstruct, replace, remove, maintain and use, at any
time and from time to time, additional facilities for the transformation, transmission and
distribution of electric energy and for communication purposes (including fiber optic cable),
consisting of such devices and equipment with suitable concrete pads and adequate protection
therefor necessary for transforming electric energy, one or more lines of underground wires and
cables (enclosed at PG&E’s option within conduits), and one or more lines of towers, poles
and/or other structures, wires and cables, including both underground and overhead ground
wires, and all necessary and proper foundations, footings, crossarms and other appliances and
fixtures for use in connection with said towers, poles and/or other structures, wires and cables;
and also for a right of way and easement, all to be on, along and in the easement areas described
as follows:

The parcel of land described as Easement Area One in “Exhibit C”
attached hereto and made a part hereof.

A strip of land described as Easement Area Two in “Exhibit C” attached
hereto and made a part hereof.

A strip of land described as Easement Area Three in “Exhibit C” attached
hereto and made a part hereof.

- The strip of land described as Easement Area Four in “Exhibit C” attached
hereto and made a part hereof.

Reserving to PG&E its existing pipe lines and appurtenant facilities for
transmission and distribution of gas together with the right to replace (of the initial or any other
size), maintain and use the same for the transmission and distribution of gas, and also the right to
excavate for, install, replace (of the initial or any other size), maintain and use such additional
pipe lines and appurtenant facilities, as PG&E shall from time to time elect for the transmission
and distribution of gas, with proper valves and other appliances and fittings, and devices for
controlling electrolysis for use in connection with said pipe lines and appurtenant facilities,

(Contra Costa) 04/15/99
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together with adequate protection therefor, and also a right of way and easement, within the
easement areas described as follows:

The strip of land described as Easement Area Five in “Exhibit D” attached
hereto and made a part hereof.

The strip of land described as Easement Area Six in “Exhibit D" attached
hereto and made a part hereof.

Reserving to PG&E, its existing gas metering and regulating devices, pipelines
and equipment, together with an easement and right of way for said metering and regulating
devices, pipelines and equipment, and the right to construct, install, replace (of the initial or any
other size), maintain and use such valves and other devices, pipelines and equipment as PG&E
shall from time to time deem necessary for metering, regulating and discharging gas into the
atmosphere within, to install concrete curbing on, to cover with bitumastic pavement and to
enclose with a fence (within which fenceline Grantee shall have no right of entry), the hereinafter
described easement area:

The parcel of land described as Easement Area Seven in “Exhibit E”
attached hereto and made a part hereof.

Reserving to PG&E a non-exclusive easement and right for drainage, discharge,
retention and/or percolation of storm water runoff from said Switchyard Property into the storm
water system located on the land described in the Property, including the right to use existing
trench drains, pipelines, inlets, leachfields, valyes, oily water separators, and other fixtures and
equipment deemed necessary to capture, transport and dispose of storm water runoff emanating
on said Switchyard Property. Construction, reconstruction, maintenance and repair of said storm
water system located on the land described in the Property to maintain such storm water system
in good condition shall be the responsibility of Grantee, the costs of which shall be borne solely
by Grantee.

Reserving to PG&E and assignees for communication purposes a non-exclusive
casement and right to excavate for, install, construct, replace (of the initial or any other size),
remove, maintain, and use such underground conduits, pipes, manholes, service boxes, wires,
cables, and conductors; aboveground marker posts, risers, and service pedestals; underground
and aboveground switches, fuses, terminals, and transformers with associated concrete pads; and
fixtures and appurtenances and also a right-of-way within the easement area described as
follows:

The parcel of land described as Easement Area Eight in “Exhibit F”
attached hereto and made a part hereof.

PG&E hereby reserves an easement to enter the Property, or any portion thereof,
to do the following:

(a) undertake remediation work, including the installation and monitoring of
groundwater and vadose zone monitoring, extraction and/or infiltration wells; the installation,

3
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operation and maintenance of soil and/or groundwater treatment systems, including wells and
other equipment needed for biosparging and/or air sparging; the implementation of soil
excavation and treatment activities; the installation, maintenance and periodic replacement of an
asphalt cap or other capping material; the containment of soil and groundwater with a physical
barrier; the removal and replacement of underground or aboveground structures or utilities as
part of a remediation work p*.n; or like activities;

(b)  use groundwater and/or vadose zone monitoring wells and treatment
systems located on the Property, or any portion thereof, in conducting remediation work;

(c) manage treated water from PG&E’s current or future groundwater
remediation treatment system located on the Property, or any portion thereof, in the same manner
as Grantee manages its waste water, if and to the extent permitted under environmental laws;

(d) conduct temporary (less than 90 days) onsite waste storage for materials
generated through remediation work; and

_ (e) undertake system demolition and well abandonment work when
remediation system components are no longer needed.

Pursuant to certain terms and condition contained in the hereinafter referenced
permits issued to PG&E by the Department of the Army, Corps of Engineers, PG&E is hereby
referencing said terms and conditions contained therein and attaching copies of said permits for
recording with this Grant Deed as Exhibits H-1, H-2, H-3, H-4, and H-5, such Exhibits H-1, H-2,
H-3, H-4 and H-5 attached hereto and made a part hereof. :

1. Department of the Army Permit dated July 26, 1949, attached hereto as
Exhibit H-1,

2. Department of the Army Permit dated February 18, 1952, attached hereto
as Exhibit H-2;

3. Department of the Army Permit dated August 4, 1953, attached hereto as
Exhibit H-3;

4 Letter dated February 5, 1963 referencing SPKKO-N, attached hereto as
Exhibit H-4;

5. Department of the Army Permit No. 3706 dated January 21, 1964,
attached hereto as Exhibit H-5.

Further reserving to PG&E the easements and rights:

(a) of ingress to and egress from said easement areas over and across the
Property by means of any and all existing and future roads and lanes thereon, if such there be,
otherwise by such route or routes as shall occasion the least practicable damage and
inconvenience to Grantee and to use said roads, lanes, or routes to provide access to any of

(Contra Costa) 04/15/99
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PG&E’s property, easements and facilities; construction, reconstruction, maintenance and repair
of said roads and lanes to maintain such roads and lanes in a good condition shall be the
responsibility of Grantee, the costs of which shall be borne solely by Grantee;

(b)  from time to time to trim and to cut down and clear away any and all trees
and brush now or hereafter on said easement areas and the further right from time to time to trim
and to cut down and clear away any trees on the Property adjacent to said easement areas which
in the opinion of PG&E may be a hazard to any of PG&E’s facilities by reason of the danger of
falling thereon, or may interfere with the exercise of PG&E’s rights reserved herein; provided,
however, that all trees which PG&E is hereby authorized to cut and remove, if valuable for
timber or wood, shall be the property of Grantee, but all tops, lops, brush and refuse wood shall
be burned or removed by PG&E;

(c) from time to time to enlarge, improve, reconstruct, relocate and replace
PG&E’s existing facilities and additional facilities with any other number, size, or type of
transformers, poles, towers or other structures, or underground wires, cables and conduits, or
pipelines, valves, fittings, metering and regulating devices, or other devices and equipment either
in the original location or at any alternate location or locations within said easement areas;

(d) to install, maintain and use gates in all fences which now cross or shall
hereafter cross said easement areas;

(e) to mark the location of said easement areas by suitable markers set in the
ground; provided that said markers shall be placed in fences or other locations which will not
interfere with any reasonable use Grantee shall make of said easement areas; and

® to use such portion of the Property contiguous to said easement areas as
may be reasonably necessary in connection with the installation, repair, reconstruction and
replacement of PG&E’s facilities.

Grantee shall have the right to use said easement areas for purposes which wili
not interfere with PG&E’s full enjoyment of the rights hereby reserved; provided that:

(a)  Grantee shall submit to PG&E, for approval, plans for any development,
demolition, removal or use of said easement areas. Said plans shall be sent to: Pacific Gas and
Electric Company, Attention: Land Agent, 1030 Detroit Avenue, Concord, CA 994518-2497, or
such other address as PG&E shall designate in writing;

(b) Grantee shall not erect or construct any building or other structure,
including but not limited to fences, sheds, tool houses or any storage facilities, or drill or operate
any well, or construct any reservoir or other obstruction or diminish or substantially add to the
ground level in said easement areas, without the written consent of PG&E; and

(c) Grantee shall not deposit, or permit or allow to be deposited, earth,
rubbish, debris, or any other substance or material, whether combustible or noncombustible, on
said easement areas, or so near thereto as to constitute, in the opinion of PG&E, a hazard to any
of PG&E’s facilities.

(Contra Costa) 04/15/99
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PG&E hereby assigns to Grantee its right, title and interest, as set forth below, in
the following document:

All of the rights for a water line within a strip of land 10 feet in width, granted to PG&E
in the deed from Fibreboard Corporation to PG&E dated August 17, 1984, and recorded
September 18, 1984, in Book 11980, page 103, Official Records of Contra Costa County,
subject to all conditions and restrictions regarding said easement rights contained in said
deed dated August 17, 1984.

This grant is made subject to all existing contracts, leases, licenses, easements,
and encumbrances, whether recorded or unrecorded, which may affect the Property and the word
“grant” as used herein shall not be construed as a covenant against the existence of any thereof.

Except as may be set forth in that certain Purchase and Sale Agreement dated as
of November 24, 1998, between PG&E and Grantee, this Grant Deed is made without any
representation or warranty (express or implied) or recourse against PG&E.

The provisions hereof shall inure to the benefit of and bind the successors and
assigns of the respective parties hereto, and all covenants shall apply to and run with the
Property.

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK
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IN WITNESS WHEREOF, PG&E has caused its duly authorized representative
to execute this Grant Deed as of the date first above written.

PACIFIC GAS AND ELECTRIC COMPANY,
a California corporation

By: difl«/ @N‘

Leslie Everett
Vice President and Corporate Secretary

Accepted:

SOUTHERN ENERGY DELTA, L.L.C,,
a Delaware limited liability company

andall E. Harrison

President

(Contra Costa) 04/15/99
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AREA 2 - DIABLO DIVISION

AUTH: 3000221

T2N, R2E, SEC 16

S1/2,

SE1/4 of NW1/4

SW4 OF NE4

REF/AFF 2102-02-0364, 0367, 0361,0357, 0359
PREPARED BY:

(Contra Costa) 04/15/99
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STATE OF CALIFORNIA ) 103234

COUNTY OF SAN FRANCISCO )

On April 15, 1999, before me, Jeannine Pao, a Notary Public in and for said state,
personally appeared LESLIE EVERETT, personaly-knewn-te-me~for proved to me on the basis
of satisfactory evidence} to be the person(sy whose name(s) isfare- subscribed to the within
instrument and acknowledged to me that he/sheithey executed the same in t9/her/ite authorized
capacity(jes); and that by histher/its-signature(sy on the instrument, the person(sy; or the entity
upon behalf of which the person(g)'acted, executed the instrument.

WITNESS my hand and official seal.

Notary@blic in and for said Sthte

! JEANNINE PAO ‘
_@ Cammission # 1204557

IFO Notary Public - Callflania £
STATE OF CALIFORNIA ) o $

) §s. My Carmm. Exres Dec 12, 2002
COUNTY OF SAN FRANCISCO )

On April 15, 1999, before me, Jeannine Pao, a Notary Public in and for said state,

personally appeared RANDALL E. HARRISON, persenaty-knownto-me~or proved to me on
the basis of satisfactory evidence)-to be the person(sy whose namets) is/are subscribed to the
within instrument and acknowledged to me that he/she/they executed the same in hisfherfits
authorized capacity(ies), and that by hisArer/ts-signature(sY on the instrument, the person¢s), or
the entity upon behalf of which the person(sy acted, executed the instrument.

. WITNESS my hand and official seal.

Notar@ublic in and for said %tate

JEANNINE PAQ
l @ Commission # 1204557 I

3 Notary Pubic - Cafifomia £

losAngelesCouty [
’ Wmmeﬂunmlzm!

(Contra Costa) 04/15/99
NBI 369896 6



EXHIBIT A 103334

PARCEL “A” OF THAT CERTAIN LOT LINE ADJUSTMENT RECORDED IN DOCUMENT NUMBER 99-
0097773-00 OF THE COUNTY RECORDER’S OFFICE OF CONRTA COSTA COUNTY, CALIFORNIA.

PORTION OF SECTION 16, TOWNSHIP 2 NORTH, RANGE 2 EAST, MOUNT DIABLO BASE AND
MERIDIAN, IN THE COUNTY OF CONTRA COSTA, STATE OF CALIFORNIA, DESCRIBED AS
FOLLOWS; ALL BEARINGS AND DISTANCES BEING ON CALIFORNIA ZONE 3 COORDINATE
SYSTEM.

BEGINNING AT A DISK IN A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER, BEING
AT A POINT THAT BEARS SOUTH 89° 04' S0" EAST 661.00 FEET AND NORTH 00° 47' 10"
EAST 42.00 FEET FROM THE CORNER COMMON TO SECTIONS 16, 17, 20, AND 21 OF SAID
TOWNSHIP, SAID POINT OF BEGINNING IS IN THE EASTERN BOUNDARY LINE OF PROPERTY
DESCRIBED IN THE DECREE QUIETING TITLE, DATED JUNE 30, 1948, IN THE MATTER OF
FIBREBOARD PRODUCTS, INC., A CORPORATION, VS. RALPH M. BEEDE, ET AL, CASE NO.
42707, SUPERIOR COURT, CONTRA COSTA COUNTY, CALIFORNIA, A CERTIFIED COPY
THEREOF RECORDED JUNE 30, 1948, IN BOOK 1217 OF OFFICIAL RECORDS, PAGE 398, AND
RUNNING THENCE FROM SAID POINT OF BEGINNING ALONG SAID BOUNDARY LINE, NORTH 00°
47' 10" EAST 2159.13 FEET TO A POINT IN THE ORDINARY HIGHWATER MARK ALONG THE
SOUTHERLY SIDE OF THE SAN JOAQUIN RIVER; THENCE ALONG SAID ORDINARY HIGHWATER
MARK NORTH 58° 59*' 10° EAST 208.03 FEET; THENCE NORTH 00° 55' 10* EAST 58.05
FEET TO A POINT IN THE ORDINARY LOW TIDE LINE; THENCE ALONG SAID LOW TIDE LINE
THE FOLLOWING COURSES, NORTH 68° 13' 10" EAST €93.67 FEET, NORTH 74° 00’ 10"
EAST 981.16 FEET, AND SOUTH 81° 01* 50" EAST 1011.23 FEET TO POINT THAT BEARS
NORTH 00° S0*' 30" EAST 2739.03 FEET FROM A DISK IN A CONCRETE BASE THAT MARKS
THE SOUTHEAST CORNER OF THE P. G. & E. PROPERTY; THENCE SOUTH 00° 50*' 30" WEST
139.86 FEET TO A POINT ON THE ORDINARY HIGH WATER MARK; THENCE CONTINUING ALONG
SAID LINE SOUTH 00° 50' 30" WEST 2599.17 FEET TO SAID DISK AT SAID SOUTHEAST
CORNER, SAID POINT BEING ALSO IN THE NORTHERN RIGHT OF WAY OF WILBUR AVE.;
THENCE ALONG SAID NORTHERN LINE OF WILBUR AVE. NORTH 89° 03' 50* WEST 779.45

FEET AND NORTH 89° 04*' 50" WEST 1975.69 FEET TO THE POINT OF BEGINNING.
CONTAINING 168.700 ACRES, MORE OR LESS.

EXCEPTING THEREFROM THE FOLLOWING DESCRIBED PARCEL:
PARCEL "B"

BEGINNING AT A POINT THAT BEARS NORTH 89° 03‘ 50* WEST 524.11 FEET AND NORTH 00°
47' 10" EAST 756.60 FEET FROM THE SOUTHEAST CORNER OF PARCEL “A" ABOVE; THENCE
NORTH 89° 06' 50" WEST 1213.84 FEET; THENCE NORTH 00° 53°' 10" EAST 24.94 FEET;
THENCE NORTH 89° 06' 50" WEST 446.07 FEET; THENCE NORTH 00° 53' 10* EAST 226.17
FEET: THENCE NORTH 20° 12' 00" WEST 215.78 FEET; THENCE NORTH 89° 06' 50" WEST
37.13 FEET; THENCE NORTH 00° 53' 10" EAST 59.70 FEET; THENCE NORTH 45° 53' 10"
EAST 14.62 FEET; THENCE SOUTH 89° 06' 50* EAST 657.72 FEET; THENCE ALONG A
TANGENT CURVE TO LEFT WITH A RADIUS OF 180.00 FEET A DISTANCE OF 153.38 FEET TO

A POINT OF CUSP; THENCE SOUTH 89° 06' 50" EAST 970.11 FEET; THENCE SOUTH 0o0°
47' 10" WEST 583.96 FEET TO THE POINT OF BEGINNING.

CONTAINING 21.439 ACRES,, MORE OR LESS.

Wiley J/Pibrce, Jr., P.L.S. 3300 Date
License Expires 6/30/2000




103334
EXHIBIT B

ACCESS ROAD 1

EASEMENT FOR INGRESS AND EGRESS

A 60 FOOT WIDE EASEMENT BEING 30 FEET ON EACH SIDE OF THE FOLLOWING DESCRIBED
CENTERLINE:

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE, SAID
POINT BEING NORTH 89° 03*' 50" WEST 494.11 FEET FROM THE SOUTHEAST CORNER OF
PARCEL "A" WHICH IS A DISK IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER";

THENCE NORTH 00° 47' 10" EAST 1888.02 FEET; THENCE ALONG THE ARC OF A TANGENT
CURVE TO THE LEFT WITH A RADIUS OF 100.00 FEET, A DISTANCE OF 156.91 FEET,

THROUGH A CENTRAL ANGLE OF 89° S4' 00"; THENCE NORTH 89° 06' 50" WEST 834.63
FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A RADIUS OF 50.00
FEET, A DISTANCE OF 78.54 FEET, THROUGH A CENTRAL ANGLE OF 90° 00' 00*; THENCE
SOUTH 00° 53' 10" WEST 478.74 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO
THE RIGHT WITH A RADIUS OF 150.00 FEET, A DISTANCE OF 235.62 FEET, THROUGH A
CENTRAL ANGLE OF 90° 00' 00"; THENCE NORTH 89° 06' S0" WEST 670.15 FEET; THENCE
SOUTH 45° 53* 10" WEST 39.47 FEET; THENCE SOUTH 00° 53' 10" WEST 72.12 FEET TO A
POINT WHERE THE EASEMENT BECOMES 40 FOOT WIDE BEING 20 FEET ON EACH SIDE OF THE
CONTINUATION OF THE DESCRIBED CENTERLINE AS FOLLOWS; THENCE SOUTH 00° 53*' 10*
WEST 48.95 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A
RADIUS OF 250.00 FEET, A DISTANCE OF 138.61 FEET, THROUGH A CENTRAL ANGLE OF 31°
46' 00"; THENCE SOUTH 30° 52*' 50" EAST 86.15 FEET; THENCE ALONG THE ARC OF A
TANGENT CURVE TO THE RIGHT WITH A RADIUS OF 200.00 FEET, A DISTANCE OF 110.89
FEET, THROUGH A CENTRAL ANGLE OF 31° 46' 00*; THENCE SOUTH 00° 53' 10" WEST

241 .23 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT WITH A RADIUS
OF 86.00 FEET, A DISTANCE OF 68.27 FEET, THROUGH A CENTRAL ANGLE OF 45° 29°' 00";
THENCE SOUTH 44° 35' 50" EAST 400.06 FEET; THENCE ALONG THE ARC OF A TANGENT
CURVE TO THE RIGHT WITH A RADIUS OF 160.00 FEET, A DISTANCE OF 127.11 FEET,
THROUGH A CENTRAL ANGLE OF 45° 31' 00"; THENCE SOUTH 00° 55' 10" WEST 151.87
FEET TO THE POINT OF TERMINUS, SAID POINT BEING ON THE NORTHERLY RIGHT OF WAY
LINE OF WILBUR AVENUE AND FROM WHICH THE SOUTHWEST CORNER OF PARCEL "A" (A DISK

IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER") BEARS NORTH 89° 04' 50"
WEST 896.51 FEET.

W WM% 4-13-99

[4
Wiley J. Pierce, Jr.

PLS 3300
Expires 6/30/2000




EXHIBIT C 103334

EASEMENT AREA ONE

ELECTRIC TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE THAT

BEARS NORTH 89° 03' 50" WEST 524.10 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A"

WHICH IS A DISK IN A CONCRETE BASE MARKED "P.G.& E. PROPERTY CORNER®; THENCE

NORTH 00° 47' 10" EAST 756.60 FEET TO THE SOUTHEAST CORNER OF PARCEL "B"'; THENCE

ALONG THE SOUTHERLY LINE OF PARCEL "B", NORTH 89° 06' 50" WEST 1213.84 FEET,
NORTH 00° 53' 10" EAST 24.94 FEET AND NORTH 89° 06' 50" WEST 446.07 FEET TO THE

SOUTHWEST CORNER OF PARCEL "B"; THENCE NORTH 89° 06’ 50" WEST 12.00 FEET; THENCE

SOUTH 00° 53*' 10" W 172.83 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE
LEFT WITH A RADIUS OF 66.00 FEET, A DISTANCE OF 52.39 FEET THROUGH A CENTRAL
ANGLE OF 45° 29' 00"; THENCE SOUTH 44° 35' 50" EAST 254.43 FEET; THENCE SOUTH 00°
55* 10" WEST 582.34 FEET TO A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF
WILBUR AVENUE; THENCE RUNNING ALONG THE NORTHERLY RIGHT OF WAY LINE OF WILBUR
AVENUE, SOUTH 89° 04' 50" EAST 1216.95 FEET AND SOUTH 89° 03*' 50" EAST 255.35
FEET TO THE POINT OF BEGINNING.

Wi, Worisall 4795

. 7.
Wiley J. Pierce, Jr.

PLS 3300

Expires 6/30/2000




EXHIBIT C

103334
EASEMENT AREA TWO

ELECTRIC DISTRIBUTION EASEMENT

BEGINNING AT A POINT THAT BEARS NORTH 89° 03' 50" WEST 100.00 FEET AND NORTH

00° 50' 30" EAST 979.25 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN
A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER), THENCE SOUTH 89° 10' CO* WEST
365.20 FEET; THENCE NORTH 00° 47' 10" EAST 20.01 FEET; THENCE NORTH 89° 10' 00*

EAST 365.22 FEET; THENCE SOUTH 00° 50' 30" WEST 20.01 FEET TO THE POINT OF
BEGINNING.

W/L@/WQ\ 41377

Wiley J Plerce,

PLS 3300

Expires 6/30/2000




EXHIBIT C

‘ 103334
EASEMENT AREA THREE

ELECTRIC DISTRIBUTION AND TRANSMISSION EASEMENT

BEGINNING AT A POINT ON THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE THAT
BEARS NORTH 89°03'50" WEST 464.11 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A"

(A DISK IN CONCRETE MARKED "P.G. & E. PROPERTY CORNER"); THENCE NORTH 89°03'50"
WEST 60.00 FEET ALONG THE NORTHERLY RIGHT OF WAY LINE OF WILBUR AVENUE; THENCE

NORTH 00°47'10" EAST 756.60 FEET TO THE SOUTHEAST CORNER OF PARCEL "B"; THENCE
NORTH 00°47'10" EAST 583.96 FEET TO THE NORTHEAST CORNER OF PARCEL "B"; THENCE

SOUTH 89°12'50" EAST 60.00 FEET; THENCE SOUTH 00°47'10" WEST 1340.72 FEET TO THE
POINT OF BEGINNING.

W%Mmgl 41597

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT C

103334
EASEMENT AREA FOUR

ELECTRIC TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE

MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89°03'50" WEST 100.00 FEET ALONG

THE NORTHERLY LINE OF WILBUR AVENUE; THENCE NORTH 00°50'30" EAST 2753.14 FEET

TO A POINT ON THE NORTHERLY LINE OF PARCEL “A"; THENCE SOUTH 81°01'50" EAST

101.01 FEET TO THE NORTHEAST CORNER OF PARCEL "A"; THENCE SOUTH 00°50'30" WEST

2739.03 FEET ALONG THE EASTERLY LINE OF PARCEL *"A" TO THE POINT OF BEGINNING.

4-/2-99

Wiley JY Pierce, Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT D

EASEMENT AREA FIVE 103334

GAS TRANSMISSION AND DISTRIBUTION EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89°03'50" WEST 100.00 FEET ALONG
THE NORTHERLY LINE OF WILBUR AVENUE; THENCE NORTH 00°50'30" EAST 2753.14 FEET
TO A POINT ON THE NORTHERLY LINE OF PARCEL "A"; THENCE SOUTH 81°01'50" EAST
101.01 FEET TO THE NORTHEAST CORNER OF PARCEL "A®"; THENCE SOUTH 00°50'30" WEST

2739 .03 FEET ALONG THE EASTERLY LINE OF PARCEL "A" TO THE POINT OF BEGINNING.

Wpﬁq Ww\%ﬂ d\ 4-/3- 99

Wiley J/Plerce Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT D

EASEMENT AREA SIX 103334

EASEMENT FOR GAS TRANSMISSION

BEGINNING AT A POINT THAT BEARS NORTH 89° 03' 50" WEST 100.00 FEET AND NORTH

00° 50' 30" EAST 1969.87 FEET FROM THE SOUTHEAST CORNER OF PARCEL "A* (A DISK IN

A CONCRETE BASE MARKED P.G.& E. PROPERTY CORNER), THENCE NORTH 89° 09' 30" WEST

244 .06 FEET; THENCE NORTH 00° 50' 30" EAST 80.00 FEET; THENCE SCUTH 89° 09' 30"

EAST 244.06 FEET; THENCE SOUTH 00° 50’ 30" EAST 80.00 FEET TO THE POINT OF
BEGINNING.

i Woiow Z S

Wiley J. Pierce,
PLS 3300

Expires 6/30/2000




EXHIBIT E

EASEMENT AREA SEVEN 103334

EASEMENT FOR GAS TRANSMISSION AND GAS METER

COMMENCING AT THE SOUTHEAST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED P.G.& E. PROPERTY CORNER); THENCE NORTH 89° 03' 50" WEST 100.00 FEET;
THENCE NORTH 00° 50°' 30" EAST 1969.87 FEET; THENCE NORTH 89° 09' 30" WEST 244.06
FEET TO THE POINT OF BEGINNING; THENCE NORTH 89° 09' 30" WEST 120.30 FEET;
THENCE NORTH 00° 50' 30" EAST 110.00 FEET; THENCE SOUTH 89° 09* 30" EAST 120.30

FEET; THENCE SOUTH £0° 50' 30" WEST 110.00 FEET TO THE POINT OF BEGINNING.

Wz/é// WWQ/\ 4-17-93

Wiley 3//P1erce Jr.
PLS 3300

Expires 6/30/2000




EXHIBIT F

EASEMENT AREA EIGHT 103334

COMMUNICATION LINE EASEMENT

BEGINNING AT THE SOUTHWEST CORNER OF PARCEL "A" (A DISK IN A CONCRETE BASE
MARKED "P.G.& E. PROPERTY CORNER") THENCE SOUTH 89° 04' 50" EAST 10.00 FEET;
THENCE NORTH 00° 47' 10" EAST 1148.61 FEET ALONG A LINE PARALLEL AND 10 FEET
EAST OF THE WEST LINE OF PARCEL "A"; THENCE NORTH 24° 23' 24" EAST 39.33 FEET;
THENCE SOUTH 89° 12' 50" EAST 477.05 FEET TO A POINT ON THE WESTERLY LINE OF
PARCEL "B"; THENCE NORTH 20° 12' 00" WEST 21.42 FEET ALONG THE WESTERLY LINE OF
PARCEL "B"; THENCE NORTH 89° 12' 50" WEST 482.46 FEET; THENCE SOUTH 24° 23' 24"

WEST 31.62 FEET TO A POINT ON THE WESTERLY LINE OF PARCEL "A"; THENCE SOUTH 00°

47' 10" WEST 1175.65 FEET ALONG THE WESTERLY LINE OF PARCEL *A" TO THE POINT OF
BEGINNING.

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT G

lﬂl\é;lilﬂliﬁﬂr AREA NINE :L():3:3:34l

RAILROAD EASEMENT

BEGINNING AT THE SOUTHEAST CORNER OF PARCEL "B"; THENCE ALONG THE SOUTHERLY LINE
OF PARCEL "B", NORTH 89° 06' 50" WEST 6.94 FEET TO A POINT 15 FEET WESTERLY OF
CENTERLINE OF RAILROAD TRACKS; THENCE FOLLOWING ALONG A LINE THAT IS 15 FEET
WESTERLY AND PARALLEL TO CENTERLINE OF RAILROAD TRACKS NORTH 00°54'22" EAST
81.82 FEET; THENCE ALONG THE ARC OF A TANGENT CURVE TO THE LEFT HAVING A RADIUS
OF 591.61 FEET, A DISTANCE OF 599.50 FEET, THROUGH A CENTRAL ANGLE OF 58°03'37"
TO A POINT OF CUSP ON THE NORTHERLY LINE OF PARCEL “B”; THENCE LEAVING SAID
LINE THAT IS 15 FEET WESTERLY AND PARALLEL TO RAILROAD TRACKS AND FOLLOWING
ALONG THE NORTHERLY LINE OF PARCEL “B” SOUTH 89°06'50" EAST 125.54 FEET TO A
POINT OF A NON-TANGENT CURVE 15 FEET EASTERLY OF CENTERLINE OF RAILROAD TRACKS;
THENCE FOLLOWING ALONG A LINE THAT IS 15 FEET EASTERLY AND PARALLEL TO
CENTERLINE OF RAILROAD TRACKS ALONG THE ARC OF A NON-TANGENT CURVE TO THE LEFT
HAVING A RADIUS OF 565.00 FEET, A DISTANCE OF 60.71 FEET, THROUGH A CENTRAL
ANGLE OF 06°09'24" AND A LONG CHORD BEARING SOUTH 24°29'45" EAST A DISTANCE
60.68 FEET TO THE POINT OF TANGENT; THENCE SOUTH 27°34'27" EAST 171.62 FEET;
THENCE ALONG THE ARC OF A TANGENT CURVE TO THE RIGHT HAVING A RADIUS OF 621.61
FEET, A DISTANCE OF 137.19 FEET, THROUGH A CENTRAL ANGLE OF 12°38'41" AND A LONG
CHORD BEARING SOUTH 21°15'06" EAST A DISTANCE OF 136.51 FEET TO A POINT ON THE
EASTERLY LINE OF PARCEL “B”; THENCE LEAVING SAID LINE LINE THAT IS 15 FEET
FASTERLY AND PARALLEL TO CENTERLINE OF RAILROAD TRACKS AND FOLLOWING ALONG THE

EASTERLY LINE OF PARCEL “B” SOUTH 00°47'10" WEST 251.44 FEET TO THE POINT OF
BEGINNING -

Wiley J. Pierce, Jr.
PLS 3300
Expires 6/30/2000




EXHIBIT H
103334

Army Corps of Engineer Permits

1. Department of the Army Permit dated July 26, 1949, attached hereto as
Exhibit H-1;

2. Department of the Army Permit dated February 18, 1952, attached hereto
as Exhibit H-2;

3. Department of the Army Permit dated August 4, 1953, attached hereto as
Exhibit H-3;

4 Letter dated February 5, 1963 referencing SPKKO-N, attached hereto as
Exhibit H-4;

5. Department of the Army Permit No. 3706 dated January 21, 1964,
attached hereto as Exhibit H-5.

EXHIBIT H

(Contra Costa) 04/14/99
NB1 369896 5



B 157-465

U.S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS ,2/0,2 -p02-0 62/

:?;';‘.:: :::;::; FEDERAL & COURTS BLDG., 650 CAPITOL AVE
P O. BOX 1739, SACRAMENTO 8. CALIFORNIA 103334
REFER TO SPKXKO-N v 5 Februa.ry 1963
) . O X
™ LAND
o DEPARTMENT

/ Pacific Gas and Electric Company
245 Market Street jowe
San Francisco 6, California A

SH

FEB - 61963
Commant Nm/_’t L]
PR |7 Liiveustn | Ladoly %ot

ATTN: Mr. H. M. Gustafson Le aMbon |V |Fus | |awt
Iand Department ¥ y

Gentlemen:

Tn accordance with your written request of 29 January 1963, you are
hereby authorized by the Secretary of the Army to construct an intake
structure and to dredge in the San Joaquin River, approximately three
miles east of Antioch, Contra Costa County, Califormia.

Number 3607 has been assigned to this instrument. It should be
understood that this instrument does not give any property rights either
in real estate or material, or any exclusive privileges and that it does
not authorize any injury to private property or lnvasion of private
rights, or any infringement of Federal, State or local laws or regula-
tions. It merely expresses the assent of the Federal Government insofar
as concerns the public rights of navigation. (See Cummings vs Chicago,
188 u.s., L410).

In the event that the work herein authorized is not completed on or
before the 3lst day of December 1966, this permission if not previously
revoked or specifically extended, shall cease and be null and void.

BY AUTHORITY OF THE SECRETARY OF THE ARMY:

Sincerely yours,

/

Xl ecel .
1l Incl HE. N. TURNER .
(dwg in 2 shts) Colonel, CE

District Engineer
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T2N. R.2E.MDB. am.
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CONTRA COSTA COUNTY
CALIFORNIA

APPLICATION BY

PACIFIC GAS AND ELECTRIC CO.
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e ——————
SHEET | OF 2 SHEETS
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Origina/ grode /e~
~

-Proposed dredged channe/
bottom at Elev. -/3’

SECTION A-A

~Eley. +9.9°
_Z

Original grade /ine —~

N
| Width of channel varies “-|-==~ Proposed: dredged chonne!
{ See Plon ' battom of Eloy.~/3’

SECTION B-B

PROPOSED DREDGING
IN SXR %ﬁdﬁ’lﬁ%vca

Flow through intake = 690 C.F.PS. 3 MILES EAST OF ANTIOCH

Maximum velocity through intoke = CONTRA COSTA COUNTY
0.7 F.RSIML.LW.)
e CALIFORNIA
Appro;:. 10,000 cu. yds to be ~ APPLICATION BY
dredged and placed ashore on PACIFIC GAS AND ELECTRIC CO.
P. G. & E. property. U.S.ED. DATUM

, SCALE: =50’ ,
50 0 50
R S —

A SHEET 2 OF 2 SHEETS
JANUARY 31, 1963



. : 5 _A0ER4 N
DEPARTMENT OF THE ARMY | 303-104"

. Weas 15229
NoTe.—TIt is to be understood that this instrument does not give any property rights either in real estate or mate-

rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-

CERNS TEE PUBLIC RIGHTS OF NAVIGATION. (See Cummings v. Chicago, 188 U. S,, 410.) 16131682

PERMIT Office, Division Engineer
South Pa&iﬂc Division
orps of Engineers.

ggkland 14, California
July , 19 49 pa
Pacific Gas and Electric Compeny o
245 Market Street Lo
Sen Fremcisco, Celifornia ,2 /02’02 -0 7/ 8
Gentlemen: _ W

Referring to written request dated 8 June 1949, +

I have to inform you thet, upon the recommendation of the Chief of Engineers,

and under the provisions of Sectlon 10 of the Act of Congress approved March 3,
r

1899, entitled "An act making appropriations for the construction, repair, and

preservation of certain public works on rivers and harbors, and for other pur-

poses,® you are hereby authorized by the Secretary of the Army.

to construct bank revetment,
(Here describe the proposed structure or work.)

'

gx on south bexk of San Joaquin River,

(Here to be named the river, harbor, or waterway concerned.

at epproximately 2,5 miles east of Antioch, ’,Ganfomia,

(Esre to be named the nearest well-known locality—praferably & town or city—and the distance in miles and mm
R the sams, stating whether above or below or giving direction by points of campess.)

in sccordance with the plans shown on the drawing attached hereto merkeds: "Proposed
] (Ot Arawings; sive Ale nombar or other dafinite identification marks.)

ks,
River Bank Revetment on Sen J oaquin River 2k Miles Bast of Antioch, Contra Costa

County, Calif. - Application by Pacific Gas end Electric Gompany, Tune 8, 1949,"

subject to the following conditions:

I

224 - X LS 2
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]
TYPICAL SECTION

EL.+ 11
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(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City. .

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obatruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-

gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(9) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage. -

(k) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at.what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and ita completion.

(§) That if the structure or work herein authorized is not completed on or before =.=_tha 3lgt = = __ day
of Dacambax ,19.52., this permit, if not previously revoked or specifically extended, shall cease and
be null and void. —

Divisien Bugineer .°

1 Aprds
0. B, SOVERRMNT PRINTING OFFICE  190—15100-8

SIS
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NoTe.—It is to be understood that this instrument does not give any property rights eithler in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT S0 FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION, (See Cummings v. Chicago, 188 U. S., 410.) 10—13168-3

PERMIT
Sacramento District

U, S. Army, Corps of Engineers.
Wright Bldg., Sacramento, Calif,

L -August » 1953 .

Pacific Gas and Electric Company 42 / o2 '0,2 - 0 7/ 6'—

245 Market Street
San Francisco, California

Gentlemen:

Referring to written request dated 4 March 1953 and 28 July 1

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-
poses,” you are hereby authorized by the Secretary of the Army.

to construct a fender for an existing water intake structure,
(Here describe the proposed structure or work.)

in the San Joaquin E!.ve

.‘L to be named the river, harbor, or waterway concerned.)

%t a@rﬁﬂﬂ Eiwt wgl-EihEaRaSt Of 7AP &iwnoep cmrod!m‘a ?n miles and tentha from

e or below or gi! vlngdlnedonbypolntlolm

in accordance with the plans shown on the drawing attached hereto marked:
(Or drawings; give file number or other definite identification marks.)

WProposed Guard for Water Intake Structure into San Joaquin River 2% miles east
of Antioch, Contra Costa County, California,®

subject to the following conditions:
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(a) That the work shall be subject to the supervision and approval of the Dist: ict Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration. .

(g) That the United States shall in no case be liable for any damage or injury to the atructure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage.

(k) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. 8. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(§) That if the structure or work herein authorized is not completed on or before .......%he. 3xsk day

of --.Dgge.mh@.:.._.....-........-__, 19.5.@., this permit, if not previously revoked or specifically extended, shall cease and

be null and void.

By authority of the Secretary of the Army:

m' E
Col s Corps of Engineers
District Engineer

?‘gi'r“"; 1721 (ClVll) Tha fom lnmdu.l:):::: ::.: :::. -::l::::uudumm
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CORPS OF ENGIN

OFFICE OF THE DI
ADDRESS REPLY TO

DISTRICT ENGINEER
SACRAMENTO DISTRICT

CORPS OF ENGINEERS, U.S. ARMY
P O BOX 1739

SACRAMENTO 8, CALIFORNIA

WRIGHT BLOG
SACRAMENTO,

Reren To FiLe No PSKKB-A 800,6(S.J. Riv. Pipe
Line Inteke, P.G. & E.)

Pacific Gas and Electric Company
245 Market Street
San Frencisco 6, California

SACRAMENTO DISTRICT

o 16835403

Eoo
o

~/ -~ 4 AN R
_\;n(.\l?lll\l?h;_’/;!?/. ‘/_ D D

EERS, U. S ARMY,-HM’V 3

I

X i e
NG oy N P
STRICT ENGINEER /|

1209-BTH ST
CAULIFORNIA

IAN 27 1550

ATTENTION: Mr. B.K. Dunshee, Mansger Land Department

Gentlemen:

In accordance with your written request dated 16 December 1949,
the revised plens hereto attached are approved to supersede the
plans for the works authorized by the Secretary of the Amy, in
letter dated 1 July 1949, from the Division Engineer at Oakland,
California, to construct water inteke structure, fender system and
dolphins in the San Joaguin River, approximately 2.5 miles east of

Antioch, Celifornia,

The conditions %o which the work 1s made subject remain in

full force and effect,

By authority of the Secretary of the Army:

1- Incl.
Revised Plans
(in 3 sheets)

Sincerely yours,

et L2

Colonel, Corps of Enginoers
District Enginser

s

N g i~y
SIS X

TIA53~ Z/265
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Norte.—It is to be understood that this instrument does not give any property rights either in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-

CERNS THE PUBLIC RIGHTS OF NAVIGATION. (See Cummings v. Chicago, 188 U. S., 410.) 16—13108-2

PERMIT orfice, Division Engineer

South Pacific Diﬂai?nb .
Corps of Engineers.
‘Oakland 14, California

_l,.qulY ’ 19 49 )
Pacific Gas and Electric Compeny
245 Market Street
San Francisco 6, California
Gentlemen:

Referring to written request dated 31 May 1949, —_

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-

poses,”® you are hereby authorized by the Secretary of the Army.
to construct a weter inteke structure, fender system and two 7-pile dolphins

(Here deseribe the proposed structure or work.)

1o the San Joaguin River,

(Hers to be named the river, harbor, or waterway concerned.)

at approximately 2,5 miles em‘or Antiooh, California,

(Here to be named ths mearest well-known locality—preferably a tawn or city—and the distance In miles and tanths frora sume definite point in
the sams, stating whether above or below or giving direction by points of compass.

in accordance with the plans shown on the drawing attached hereto matked: “Proposed
(Or drawings; give file ber or other definits identification marks.)

water intake structure into San Joaquin River, 25 miles Xast of Antioch; Contra
Costa County, Calif. - Application by Pacific Gas and Electric Company, 31 May
1949,* (in three sheets);
Subject to the following -conditions: - m o g

LR Y™
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(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend.the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the loeality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City. )

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

. (d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e¢) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, 3o as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or resuit from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation ghall accrue from
any such damage. .

(k) That if the display of lights and signsals on any work hereby authorized is not otherwise provided for by law,
gsuch lights and signals as may be prescribed by the U. 8. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before == the 31k = = day
of December ,19.52,, this permit, if not previously revoked or specifically extended, shall cease and
be null and void.

By authority of the Secretary of the Army:

Colonel, CB
Divisien Engineer

DEPARTMENT OF THE ARMY
Q. C. or E.

¥, 5 SOVERRIWINY FRINTING OFPICE  16—13108-9
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NoTe.—It is to be understood that this ;strument does not give any property rights either in real estate or mate-
rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION, (See Cummings v. Chicago, 188 U. S., 410.) 1 O 3 3 3 4_1,1”4

PERMIT .
Sacramento District

Uas 5. Army, Corps of Engineers.
Yright Bldg., Sacramento, Calif,
‘ebruary , 1952

Pacific Gas and Zlectric Company 2 -
245 Yarket Street /O-02- O 7/7

San Francisco 6, “rlifornia

Gentlemen:

Referring to written request dated 3 January 1952

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriations for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-
poses, " you are hereby authorized by the Secretary of the Army.

-

to construct a rock wall and fill
{(Here

the proposed structare or work.)

in the San Joaquin River,
(Hore to be named the river, harbor, or waterway concerned.)

b - agpb:"oximately 3,400 fe:;tu dow‘gstx;eam from the Antioch Bri&ge near Antioch,
(e e e s, S mer, o7 ol ST 2 S S e e e e

California, p—

. o S Bb——

in accordance with the plans shown on the drawing attached hereto marked:
(Or drawings; give file ber or other definj tification marke.)

"Proposed Rock #all & Fill in San Joaguin River 2% miles east of Antioch,
Contra Costa County, California."” =

subject to the following conditions: e
wn- -l o

S322-532¢
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AL Al 13 25 the work shall be subject to the supervision and approval of the District Engineer, Corps ‘of Engineers,
jp%‘;'ge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, Whitehall Building, New
York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, exeavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable eapacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall acerue from
any such damage.

(h) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before .. %he_31st . __ . .. day
of ... Decenber .. ... . , 1955, this permit, if not previously revoked or specifically extended, shail cease and
be null and void.

By authority of the Secretary of the Army:

Lt. Colghel, Corps of @tngineers
Acting District Engineer

o
f"s;?”‘.s 1721 (Civil) This form supersedes BD Porm 06, dated 1 Apr 48, which msy be ted until exhansted. a“‘_ 'B
¥. 6. SOVEANNENT PRINTING OPFICE 10—13160-8 . :
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Note.—It is to be understood that this instrument does not give any property rights either in real estate or mate-

rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private

. rights, or any infringement of Federal, State, or local laws or regulations, nor does it obviate the necessity of obtaining
State assent to the work authorized. IT MERELY EXPRESSES THE ASSENT OF THE FEDERAL GOVERNMENT SO FAR AS CON-
CERNS THE PUBLIC RIGHTS OF NAVIGATION., (See Cummings v. Chicago, 188 U. 8., 410.)

PERMIT .

No. 3706 Sacramento District
U.S. Army, Corps of Engineers.
P.0. Box 1739, Sacramento, Calif.
21 January , 1964 .

/ ' DEPARTMENT OF THE ARMY - soniagk

10—13168-2

Pacific Gas & Electric Compeny Z/az 0 P
245 Market Street - -

San Francisco 6, California 2 7//
Gentlemen:

Referring to written request dated 21 November 1963,

I have to inform you that, upon the recommendation of the Chief of Engineers,
and under the provisions of Section 10 of the Act of Congress approved March 3,
1899, entitled "An act making appropriationvs for the construction, repair, and
preservation of certain public works on rivers and harbors, and for other pur-

poses,® you are hereby authorized by the Secretary of the Army.

to construct a pier and six T-pile dolphins,
{Hare describe the proposed structure or work.)

in the San Joaquin River,

to be named the rivar, harbor, or waterway concerned.)

%< approximately 2.5 miles east of Antioch, California,

(Hare to be named the nearwst well-kn locality—preforably a town or city—and ths distance in miles and tenths
. mm%WMwm«mmuma

in accordance with the plans shown on the drawing attached heretomarked:
(O drawings; give file number or other definite Wentification marks.)

"Proposed Barge Dock in San Joaquin River 2} Miles Bast of Antioch, Contra Costa
co‘mty, Ca.lifornia," ——

subject to the following conditions:



) 103334

(a) That the work shall be subject to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the locality, who may temporarily suspend the work at any time, if in his judgment the interests of navi-
gation so require.

(b) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no
large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injury to
navigable channels or to the banks of the waterway shall be left. If any pipe, wire, or cable hereby authorized is laid
in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back filling
shall be so done as not to increase the cost of future dredging for navigation. Any material to be deposited or
dumped under this authorization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and, if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway. If the mate-
rial is to be deposited in the harbor of New York, or in its adjacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York Harbor, New York City.

(¢) That there shall be no unreasonable interference with navigation by the work herein authorized.

(d) That if inspections or any other operations by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the permittee.

(e) That no attempt shall be made by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure.

(f) That if future operations by the United States require an alteration in the position of the structure or work
herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or
alter the structural work or obstructions caused thereby without expense to the United States, 30 as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revocation of this permit, the structure,
fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall,
without expense to the United States, and to such extent and in such time and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal
or alteration.

(g) That the United States shall in no case be liable for any damage or injury to the structure or work herein
authorized which may be caused by or result from future operations undertaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall accrue from
any such damage.

(k) 'That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,
such lights and signals as may be prescribed by the U. S. Coast Guard, shall be installed and maintained by and at the
expense of the owner.

(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as
far in advance of the time of commencement as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(7) That if the structure or work herein authorized is not completed on or before the 31st day
of December . 19._..1, this permit, if not previously revoked or specifically extended, shall cease and
be null and void.

ROBERT E. MATHE
Colonel, CE
District Engineer

?'gz?'ﬁ ]72] (Civil) This form sapersedes BD Form 96, dated 1 Apr 48, which may be nsed untl exhaustad.
'M 11 8. 6. SPYDLNNENT PAINTING OFPICE  10—18168-8
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(Pittsburg)

EXHIBIT F

Reserving to PG&E a parcel of land for gas lines described as follows:

Easement Area Six:

An easement for gas utility purposes lying in a portion of the
Rancho Los Medanos, Township 2 North, Range 1 East, Mount Diablo Base and
Meridian, County of Contra Costa, State of California, more particularly
described as follows:

BEGINNING at the southeasterly corner of Lot 2 of Lot Line
Adjustment No. L1.98-0039 and recorded as Instrument No. 99-0097769-00,
Official Records of Contra Costa County, said corner being the southeasterly
terminus of that certain course of Lot 2 labeled as “North 72°23°30” West
1552.22 feet” in said Lot Line Adjustment; thence South 79°38°58” West 900.00
feet; thence South 72°15°50” West 1613.66 feet; thence South 41°48°39” West
313.32 feet; thence South 12°35'50” West 999.62 feet to a point on the northerly
right of way line of Willow Pass Road, being 60.00 feet wide, said point distant
thereon North 88°51°32”West 1629.67 feet from the easterly terminus of that
certain course on said right of way line labeled as “ S 88°51°42” E 512545’ ¢,
and as evidenced by a 3-1/2” brass disk stamped “PGE LS 33227, said course and
disk being shown on that certain Record of Survey filed October 13, 1977 in Book
63 of Licensed Survey Maps at Pages 15 through 27 in the office of the Recorder
of said County; thence along said right of way line North 88°51°32” West 1093.79
feet; thence leaving last said line North 12°21735” East 1927.91 feet; thence North
62°04°26” East 1279.03 feet; thence North 57°19°20” East 1026.37 feet; thence
North 40°34°04” East 683.05 feet; thence South 47°31°19” East 129.99 feet to the
most northerly corner of said Lot 2; thence along the westerly and southerly
boundary lines of last said Lot the following 3 courses; (1) South 41°49°25” West
269.93 feet; (2) South 17°36°30” West 1003.18 feet; and (3) South 72°23’30" East
1552.22 feet to the POINT OF BEGINNING.

The Basis of Bearings used for this description is California Coordinate System of
1983, Zone 3.

EXHIBIT F-1

NB1:369897.6



EXHIBIT G

Reserving to PG&E a parcel of land for a gas metering site described as
follows:

Easement Area Seven:

An easement for gas utility purposes lying in Lot 1 of Lot Line
Adjustment No. LL98-0039 and recorded as Instrument No. 99-0097769-00,
Official Records of Contra Costa County, said Lot being a portion of the Rancho
Los Medanos, Township 2 North, Range 1 East, Mount Diablo Base and
Meridian, County of Contra Costa, State of California; said easement more
particularly described as follows:

COMMENCING at the most westerly corner of Lot 2 of said Lot
Line Adjustment; thence easterly along the southerly boundary line of said Lot 2
South 72°23°30” East 174.25 feet; thence leaving said southerly boundary line
South 17°36°30” West 60.02 feet to the POINT OF BEGINNING; thence South
18°46°21” West 358.35 feet; thence North 71°46°04” West 195.68 feet; thence
North 17°01°35” East 319.94 feet to the beginning of a non-tangent curve concave
southerly having a radius of 70.00 feet and to which beginning a radial line bears
North 43°38°33” West; thence northeasterly along said curve through a central
angle of 61°15°03” an arc distance of 74.83 feet; thence South 72°20°44” East
144.83 feet to the POINT OF BEGINNING.

The Basis of Bearings used for this description is California Coordinate System of
1983, Zone 3.

EXHIBIT G-1
(Pittsburg)
NB1:369897.6



EXHIBIT “H”
Reserving to PG&E easement area for conveying petroleum and petroleum products
Easement Area Eight:

All that portion of Parcels 3, 4 & 8 hereinbefore described in
EXHIBIT “A”, situate in the County of Contra Costa, State of California,
described as follows:

A strip of land of the uniform width of 12 feet lying 6 feet on each
side of the line described as follows:

Commencing at the found 3 inch brass cap marked “Pac. Gas &
Elec. Co Prop. Cor. LS 3322” accepted as marking the northerly terminus
of a course in the westerly boundary line of Pittsburg City Limits line as
shown on Sheet 13 of 13 Sheets upon the record of survey map filed for
record October 13, 1977 in Book 63 of Land Survey Maps at page 15,
which course as shown upon said map has a bearing of north 1° 11° 20”
east and a length of 695.73, and running
(a) north 79° 35’ 25” west 628.95 feet
to a point within the boundary lines of said Parcel 4 of said EXHIBIT
“A” being also the TRUE POINT OF BEGINNING of this description,
and running thence across said Parcels 3, 4 & 8 the following courses
(1) north 82° 55’ 24” west 7441.49 feet; thence
(2) south 88° 27° 44” west 116.93 feet; thence
(3) south 85° 09’ 50” west 242.60 feet; thence
(4) south 79° 18’ 42” west 134.04 feet; thence
(5) south 63° 22’ 18” west 92.86 feet; thence
(6) south 59° 41’ 03” west 735.73 feet; thence
(7) south 50° 26’ 49” west 100.72 feet; thence
(8) south 39° 45’ 50” west 485.94 feet; thence
(9) south 75° 20’ 25” west 51.24 feet; thence
(10) north 70° 27’ 53” west approximately 252 feet
to a point in the westerly boundary line of said Parcel 8 of said EXHIBIT “A”; the side
lines of said strip of land shall be lengthened or shortened at the westerly terminus
thereof so as to terminate in said westerly boundary line.

EXHIBIT H-1
(Pittsburg)
NB1:369897.6



EXHIBIT 1

Reserving to PG&E an easement area for gas and electrical transmission

and distribution described as follows:

(Piusburg)

Easement Area Nine:

An easement for utility purposes lying partially within a portion of
the Rancho Los Medanos, Township 2 North, Range 1 East, and Township 2
North, Range 1 West, Mount Diablo Base and Meridian, and partially within a
portion of Section 12, Township 2 North, Range 1 West, Mount Diablo Base and
Meridian, in the County of Contra Costa, State of California more particularly
described as follows:

COMMENCING at the intersection of the west line of said Section 12 with the
northerly right of way line of the Atchison, Topeka, Santa Fe Railroad as shown
on that certain Record of Survey filed October 13, 1977 in Book 63 of Licensed
Survey Maps at Pages 15 through 27 in the office of the Recorder of said County;
thence easterly along said northerly right of way line South 71°17°46” East
393.14 feet to a 2 inch iron pipe with cap stamped “RCE 7546” as shown on said
record of survey, said pipe being the POINT OF BEGINNING for this
description; thence proceeding along said right of way line North 71°17°46” West
107.13 feet; thence leaving last said line North 39°43°37” East 915.44 feet to the
beginning of a non-tangent curve concave southeasterly having a radius of
1005.37 feet and to which beginning a radial line bears North 50°25°23” West;
thence northeasterly along said curve through a central angle of 03°44°49” an arc
distance of 65.75 feet to the southeasterly corner of Parcel 37 as described in the
deed from California Water Service Company to Contra Costa County Water
District recorded February 17, 1961 in Book 3807, Page 369 Official Records of
said County, said corner being the easterly terminus of that certain course
labeled as “ S.84°26°23”W. 882.83’ “ on said record of survey, said corner also
being a point on the northerly boundary line of that certain property shown on
said record of survey; thence along last said boundary line the following three
courses; (1) continuing northeasterly along last said curve through a central angle
of 03°18°26" an arc distance of 58.03 feet; (2) North 87°48°19” West 15.20 feet;
and (3) North 40°09°04” East 67.35 feet to the beginning of a non-tangent curve
concave southerly having a radius of 1025.37 feet and to which beginning a radial
line bears North 40°13°21” West; thence leaving last said line easterly along said
curve through a central angle of 45°15°35” an arc distance of 809.97 feet; thence
South 82°48°42” East 9720.26 feet to an angle point in the easterly boundary line
of the property shown on said record of survey, said angle point being the
westerly terminus of that certain course labeled “ N.82°48’54”W. 149.86’ “ on

EXHIBIT I-1

NB1:369897.6



said record of survey; thence along last said boundary line the following five
courses; (1) South 82°48'42 East 149.93 feet to the beginning of a curve concave
southerly having a radius of 5799.65 feet; (2) easterly along said curve through a
central angle of 05°23’37”an arc distance of 545.96 feet; (3) South 17°32°26”
West 100.38 feet the beginning of a non-tangent curve concave southerly having a
radius of 5699.65 feet and to which beginning a radial line bears North 12°29°41”
East; (4) westerly along said curve through a central angle of 05°18°23” an arc
distance of 527.87 feet; and (5) North 82°48°42” West 1617.23 feet; thence
leaving last said boundary North 82°48°42” West 8216.15 feet; thence South
07°11°18” West 19.28 feet to the beginning of a non-tangent curve concave
southerly having a radius of 905.37 feet and to which beginning a radial line
bears North 07°04°55” East; thence westerly along said curve through a central
angle of 57°30°47” an arc distance of 908.80 feet; thence South 39°43°37” West
877.14 feet to the POINT OF BEGINNING.

The basis of bearings for this description is the California Coordinate System of
1983, Zone 3.

EXHIBIT I-2
(Pittsburg)
NB1:369897.6



(Pittsburg)

EXHIBIT “J”

Department of the Army and Army Corps of Engineer Permits

1. Department of Army Permit dated June 8, 1953, attached hereto as
Exhibit J-1;

2. Department of the Army Permit dated November 3, 1958, attached
hereto as Exhibit J-2;

3. Department of the Army Permit No. 3666 dated September 30,
1963, attached hereto as Exhibit J-3;

4, Department of the Army Permit Application No. PN 74-129-99(a)
dated November 5, 1974, attached hereto as Exhibit J-4; and

5. Department of the Army Permit Application No. 13459-59 dated
January 11, 1984, attached hereto as Exhibit J-5.

EXHIBIT J

NB1:369897.6



EXHIBIT “K”

Cooperative Recreation Area Agreement dated August 9, 1973 by and
between PG&E and the City of Pittsburg

[ Attached Hereto ]

EXHIBIT K-1
(Pinsburgh)
NB1:369897.6
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Name: NATIONAL REGISTERED AGENTS, INC.
Address: 160 GREENTREE DRIVE SUITE 101

City: DOVER County:  KENT
State: DE Postal Code: 19904
Phone: (302)674-4089
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State of Delaware

Office of the Secretary of State “** 1

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "SOUTHERN ENERGY DELTA,
L.L.C.", CHANGING ITS NAME FROM "SOUTHERN ENERGY DELTA, L.L.C."
TO "MIRANT DELTA, LLC", FILED IN THIS OFFICE ON THE NINETEENTH

DAY OF JANUARY, A.D. 2001, AT 5 O’CLOCK P.M.

Josrt. domitts W,

Secretary of State

2968477 8100 AUTHENTICATION: 0926100

010031655 DATE: 01-19-01



Certificate of Amendment of Certificate of Formation
of

Southern Energy Delta, L.L.C.

It is hereby certified that;

1. The name of the limited liability company (hereinafter called the "limited
liability company") is Southern Energy Delta, L.L.C.

2. The certificate of formation of the limited liability company (hereinafter called
“the certificate™) is hereby amended by striking out the Article pertaining to the name of the
limited liability company and by substituting in lieu of said Article the following new Article:

"The name of the limited liability company is Mirant Delta, LLC.”

3. The name of the limited liability company that appears in the heading of the
certificate shall be replaced with the new name of the limited liability company as stated in 2.
above.

The effective time of the amendments herein certified shall be 5:00 p.m. on
January 19, 2001.

Executed on January 17, 2001

MWhecLal Al

Michael L. Smith, Vice President

STATE OF DELAWARE
SECRETARY OF STATE DE LL D-CERTIFICATE OF AMENDMENT TQ CERTIFICATE OF FORMATION 01/98 (83048)
DIVISION OF CORPORATIONS
FILED 05:00 PM 01/18/2001
010031655 ~ 2968477
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