THE WORLD'’S REACTORS No.78

OWNER OPERATOR

Heysham 2: Central Electricity Generating Board (CEGB)

Torness:

SITES

Heysham 2: Heysham, Lancashire, England
Nr Dunbar, East Lothian, Scotland

Torness:

TYPE
Advanced gas-cooled reactor (AGR)

SCHEDULE

South of Scotland Electricity Board (SSEB)

Heysham 2: Start of construction, August 1980. Commercial operation 1987/88

Torness:

DESIGNERS AND CONSTRUCTORS

Heysham 2: National Nuclear Corporation/CEGB
National Nuclear Corporation/SSEB

Torness:

TECHNICAL DATA

Start of construction, August 1980. Commercial operation 1987/88

The main parameters below are the same for the two stations but there are some architectural

differences

CAPACITY (Station)
Net electrical output
Net thermal efficiency

FUEL ELEMENT

Type:

Pin Materials:

Pellet diameter

Graphite sleeve inner diameter
Element length

Number of elements per channel
Enrichment:

Inner zone

Quter zone

CORE

Moderator

Number of fuel channels
Lattice pitch (square)
Number of control rods
Secondary shutdown :
Active core mean diameter
Active core height

REACTOR

Reactor heat

Mean channel gas outlet temperature
Total gas mass flow through fuel channels
Weight of uranium per reactor

Mean fuel rating including graphite heat
Mean fuel discharge irradiation

PRESSURE VESSEL
Material:

Internal diameter
Internal height
External diameter
Design pressure

CIRCULATORS

Type:

Number/reactor

Drive:

Flow control:

Speed

Qutlet gas pressure

Gas flow (eight circulators)
Pressure rise

Qutlet gas temperature
Motor input power/reactor

BOILERS
Type:
Number of boilers per reactor

Gas inlay tempearatura to reheater
Gas outlet temperature

Heat transferred to stream
Superheater outlet header pressure
Superheater outlet temperature
Steam generation

Reheater outlet manifold pressure
Reheater outlet temperature

TURBINE

HP cylinder t.s.v. pressure

HP cylinder t.s.v. temperature
IP cylinder t.s.v. pressure

IP cylinder t.s.v. temperature
Final feedwater temperature
Nominal gross electrical output

2x620 MWe
40.0 %

36 pinclusteringraphite sieeve
Hollow UQ; pellets; stainless steel clad

14.51 mm
190.4 mm
1039 mm
8
211 %
277 %
Graphite
332
460 mm
89
Nitrogen and boron glass beads
9458 mm
8296 mm
1550 Mwit
635 s B
39N kg/s

113.5 tonnes
13.65 Mwt/tU
18,000 MwWd/tU

Concrete, helical pre-stressed, steel lined
2025 m
21.87 m
31.86 m
45,65 bara

Centrifugal, single stage
8

Constantspeed induction motor
Variableinletguide vanes

2970 pm
43,6 bara
4271 kg/s
2896 m bar
299 oL
426 MWe

2start, once-through serpentine platen, rectangular unit

4 (3 units
per boiler)
615 °%C
290 e
1577 MWt
166 bara
541 e
500 kg/s
40.7 bara
539 8l
160 bar a
538 °e
39.1 bara
538 &
156 i
660 MWe

Power station cutaway key.

1. Turbine hall
2. Turbine hall crane
3. Turbine, reactor no. 1
4. Condenser
5. Condensate polishing plant
6. Water treatment plant
7. Loatling bay
8. Generator, wrbine no. 2
9. Essential supplies building
10. Transtormer pen
11. Gas circularor maintenance bullding
12. Daaerator tower
13. Deaerator
14. Deaeratod warm-up hearer
15. Mechanical annexe
16. Host well
17, Reserve teed tanks
18. L P vent flash vessels
19. Start-up vessel ralief pipes
20. HP s1eam drains Hash vessel vent
21. Control annexe ventilation plant
22. Boiler s1art-up vessels
23. Charge hall ventilation equipment
24, Quadrant supply ventilation plant rooms
25, Clean drains tank
26. Reactor bulding
27, Vacuum degassers
28. HF steam
28. HP steam relief valves
30. Hot re-heat
31. Boller fead
32. Thermaocouple penetrations
33. HP feed penettations
34. Gas circulators (8)
35. Cuculator house crane
36. Quadrant pnmary (E-W) barner
37. Sule access penetration
38. Circulator lubricating oil equipment
39. Bead hoppers
40. Secondary shut down room
41, Ireservice inspection plug tractor
42. Reacior instrument racks
43. Reactor seismic anchor
44, Reactor diagrid
45. Reaclor core
46. Man access
47, Stand pipes
48. Reactor no. 1 charge face
49, Upper stressing gallery
50. Make- up shield
51. Helical stressing cables
52. Boilers (12}
53, Lower stressing gallary
54. Pressure vessel cooling pipes
55. Circulator auxihary diverse cooling system pumps
56. Oecay heat boiler system pumps
57. Sieam re-heater penetrations
58, Boiler feed penetrations
59. HP feed
60. Steam re-heater penglrations
61, Re-heat out
B2, Re heatin
63, Control building
B4. Visitors viewing gallery
65. Central contral room
66, Charge hall viewing gallery
B7. Aur conditioning ventitation plant
68. Simulator room
69. Charge hall
70. Crane and roof gccess stairs
71, Charge hall mamtenance crane
72, Ventstack
73. Fuelling machine upper maintenance reom
74. Plug unit ransier {lask

Nuclear Engineering International, March 1981.

75. Gas baffie cylinder and dome mamipulators
76, In-service nspection starage facility

77, In:service inspection ttaimng lacilities

78. Reactor guadran1 extract boards

79. Control assembly upper maintenance room
80. Control rod disposal tubes

B1. Fuel plug unit upper maintenance rooms
82, Upper new fual cell

83. Giove box

84. Lower new fuel call

85. Ganmry transporter

86. Reserve decay store

87. Sworage wubes

88. Upper hoist rooms

89, Disposal chites

90, Pond water secondary containment

91, Active waste

92. [ry tuel trolley routa

93. Decay store

94. Fuelling rmachine test faoility

95. Fuelling maclune lower maintenance room
96, Fueling maching

97. Plug unit assembly travelling jib crane

98. Tie bar and assembly starage rame

99. Reactor no. 2 charge lace
100. Hosst well
101, Quadrant supply and recitculation venulation plant
102. Fuel handling building
103. Contaminated air extract ducts
104. lodine adsorber
105. Post lodine adsarber filter
106. Auxiliary blow-dowrn plant reom
107. Fuelling machine amargency cooling particulate filtes
108. Fuelling machine emergency cooling plant room
109. Fuelling machine emergency conling Comprossors
110. Switchgear room
111, Matenals specimen and gas sampling laboratory
112 Plant decontaminglion centre
113, Fuel store
114. lrradiated fuel dismantling control room
115. Contaminatad venitifation extract plant
116. Pondt equiprment maintenance room
117. Mamtenance rig
118. Pond equipment mainteénance room ciane
119. Fuel storage pond contamunaled ventilatian extract plant
120. Rotary shield plug
121. Shielded Hask lid hoist
122, Shielded skip haist
123. Plug drve unit
124. Skip wansfer cradie twin cable hoist
128, Flask handling cell
126. Skip transfer cradie
127. Fuel/skip crane
128. Fuel elerment manipulator
128. Fuei storage pond
130, Fuel storage pend plant ventilation room
131. Pond waret treatment plant
132. Flagk transfer bay
133. Maintenance hoist
134. Flask manipulator ciane
135, Flask lid mantenance
136. Flask leak 1est
137. Flask adsorber
138. Reactor services annexe
139. Decay heat boiler teed punps
140. Reactor coolant processing plant
141 Filier sludge ranks and pumps
142, Cooling tower recirculating pumps
143. Dump condenser
144, Reactor coolant processing planmt
145, Loading bay
146. LP breathing air plant
147. Bulter fuel store
148. Decay heat torced draught cooling towers
149, Reactor coolant processing systém munwiy beam

IPC Business Press Ltd. 1981,

Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS England.

Fuel channel Control rod
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SITE PLANS KEY.
8. Charge hall, reacior 1
b. Charge hall, reactor 2

d Fuel handling bullding
e Flask handling bay

g Maechanical annexg

- Gas cuculator maunenance

m. Essentinl supplies diesel bollding
n. Essantial supplies switghgear

o. Fue lighting plant

o

r. Machanical and glectrical works
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w. Sohd wasti treaiment plant

Vo Active effluent treatment plant
w. Station transformers:

X Auxiliary baller house
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ab. Cathon digxide store
ac. Emergency indicaton centte Building
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