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HIGH PRESSUR¡ SODIUM LAMPS

G.E.C. SOLARCOLOUR AND SOLARSTREAM

I. SOURCE OF RADIATION

The
devices
atoms,

APPLICATION

(a) General

G.E.C. Solarcolour and Solarstrean La.mps are electrical dlscharge
and produce most of their vislble radiation from energlsed sodium

II

Ttre colour appearance and renditlon of the Solarcolour and
Solarstrean lamps enable the lanps to be used in most lighting
installatlons and especially for the following applications:-

fndustrial
Commercial
Street Lighting
Floodl ighting

When used in situations where a high colour tenperature with
very accurate colour rendition is required, the additlon of
mercury llghting is reconmended.

The various wattages have been designed with the following
objectlves: -

(b) Solarcolour (SON, SON-T, SON-R)

(1) 1zOW

A newly developed low wattage lamp for 'Group B' street llghtlng
particularly for Conservation Areas, Shopping Precincts, historic
towns, etc. Also suitable for commercial and lndustrlal lighting
where low mounting height rules out use of the higher wattage
lamps.

(j.i) 22ow

(iii)

A plug-in replacement for 25Ott MBF/U giving nearly 1å tlnes
the light for less power. No change in control gear or circuit
is necessary but the value of power factor correction capacitance
uray have to be adjusted (usually to about 30 nfd) if a power
factor of O.85 is to be maintained. As the runnlng current of
t}¡e 220vl Solarcolour SON lamp is higher than that of the 25OW

H.P.M.V. lamp, the choke will run hotter. It is recomnended that
the suitability of the choke to be used 1s checked. The older
designs of large chokes are in general capable of operating
satisfactorily at these higher currents, but as these are no longer
available, the 22O1{ Solarcolour lamp is not recommended for new
installations; the 25Ow lamp shoulcl be used in such cases. Cable
insulation should also be checked (See Section V.Cable, Page 7).
250W

For new installations using specially designed control gear.
Reconmended for street lighting, industrial and conmercial lightiug
and horticulture. The 25OW reflector lanp is particularly suitable
for interior lighting and horti-culture.

Refz LI/4 HT EX
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(iv) 3lOw

Designed to be operated in existing rnercury lanp installations
wl¡ere the maxlmun reduction in runnlng costs, wlthout changing
control gear, is the first consideration. For conversion fron
4OOIV mercury larnps, the choke tapping should.be set lOv above the
average actual supply voltage. There will be an increase in light
output of approximately 5O% conpared with mercury.

To achieve .85 p.f., it uray be necessary to add a small additional
capacitor.to bring the totat value up to 30 mfd. Cable Ínsulation
shoutd also be checked. (see Section V. Cable' Page 7).

(v) 36Ow.

(vi) 4OOw

(vii) 6Oow

For new installations where nounting heights are higher than
for the 4OO14t lamp. Suitable for motorway li.ghting, nultilevel
road lntersections (high nast), very high bay f.ighting ln
industry (power stations), floodlighting (area and building),
security. These lanps are normally operated on circuits for
three phase mains supply. (See Installation & Malntenance
booklet Ml concerning loss of one phase).

(vlii) rOOOlT.

A 'plug-in' replacement for a 4OOW mercury lanp where a 'tapped'
choke is not being used, or where a higher light output than that
obtained from a 4OOW MBF lanp with improved colour and lO$ lower
wattage is required. No change in control gear or circuit is
necessary but the value of power factor correction capacitance may

have to be adjusted (usually to about 3O mfd) if a power factor
of O.85 ls to be maintained. As the runnÍng current of the 36OW

Solarcolour SON lamp is higher than that of the 4OOW H.P.M.V. lamp' the
choke witl run hotter. It is recommended that the suitability of
the chol<e to be used is checked. The older designs of large chokes
are in general capable of operating satisfactorily at these higher
currents, but as these are no longer available, the 360ll¡ Solarcolour
lamp is not recommended for new installations; either the 31OW or 4OOW

lamp should be used in such'cases with appropriate control gear. Cable
insulation should be checked (see Section V. Cable' page 7)

For new installations using specially designed control gear. Suitable
for street llghting (major roads), industrial lighting (high bay), area
and bullding floodlighting, football floodlighting, security areas.

Particularly recommended for very
lighting, floodlighting and other
lumen output units are required.
normally operated on circuits for
(See Installation and Maintenance
of one phase).

high bay, motorway, area
applications where higher
These lamps are also
three phase mains supPly.
booklet Ml concerning loss

Ref: LL/4 HT EX
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(c) Solarstrean

(i) 25OW.

The lowest wattage in the range, used in converted 750W or IOOOW

or for use in new fittings where
1i are requir

(ii) 31ow

A lanp deslgned for use 1n converted l5O0W Tungsten
Halogen fittin6s, where a similar lu.uen output is required with
the benefits of a 75% saving in power consumption and lncreased
llfe.

(iii) 400w

Designed for use in a speciatly developed fitting and as an
alternative to 15OOW Tungsten Halogen.

(iv) 1000t4'

For floodlighting of large areas where suitable nounting
positions are available (tal1 buildings,etc,).

III. ARC TUBE CTiARACTERISTICS

The sodium vapour pressure when the lamp is fully run up is of the
order of 25Omm. H&. Altlrough this appears to be low in comparison with
the high pressure mercury vapour lamp, it is.50,OOO tines greater than
the original monochromatic le!_pressqg, sodiun lamp.

The use of crystalline alumina (in the manufacture of the
is necessary to withstand the corrosive properties of sodium at
temperature at which the arc tube has to run (I3OOoC.).

arc tube)
the high

IV. CONTROL GEAR AND CIRCUIT

As with all discharge lamps, the SoIarc<¡lour and Solarstream Iamps
have to be used with approved control gear to ensure the lamps run at
correct wattage and current.

Typical circuits are shou¡n in FIG.2

Ref: LL/  HT EX
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V. CABLE

The power factor of
gear enployed. It should

7

I or Sil eru

the circuit depends upon the type of control
be of the order of O 85 - O.95.

In order to strike the lanp, a high voltage pulse is necessary
(see 'Striking Mechanism'). This high voltage nust be catered for
with the lnsulation of the cable between the control gear and the tanp.
P.V.C. insulation i.s recomnended
insulation shouLd be either Buty

Where high tenperatures ar t

VI. POWER FACTOR

VII. OVERALL WATTAGE

The w_a!þge lo€lb in control gear will depend upon the design of
the choke in use. For purposes of calculating cable sizes etc.,
a figure of I of lanp wattage can be used

VIII. STRIKING MECHANISM

The Solarcolour and Solarstream lamps differ from most other discharge
Ianps in that no starting aids such as pre-heated cathodes or auxiliary
electrodes are employed. They start cold using a high voltage pu1se.

(a) Solarcolour

A thermal starting switch is incorporated inside
the SolarcóIou" lanp (FIG .2a) . It¡hen the lanp is not f unctioning,
the contacts of the bi-metal switch are closed. The swltch ls ln
series with the heater coil and the whole device short circuits
the lanp arc tube.

On swltching on, the heater coll warms up until the bi-metal
switch snaps open. In doing so, an inductive circuit is broken
and a high voltage is induced across the arc tube causing lt to
strike.

Generally 1OOO volts are necessary to strike the lanp and the
peak voltage obtainable when the switch opens, is in the order of
4OOO volts: When, however, the switch opens at certain parts of
the sine wave cycle where the current is around zeto, the induced
voltage is less than the required 1OOO volts. Under these conditlons
the lanp will not strike and it is necessary to aLlow the heater
coil to cool down and the contacts to close after which the lanp
starting cycle will recomrrence, which will take 2 - 4 nlnutes.

(b) Solarstream

The Solarstream lamp does not incorporate an internal starter
s$'itch, and an external starter (OSI7X or OS19X) must be used.

Ref: Ll/4 HT EX
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IX. STARTING TIME

(a) Sol.arcoIour

The internal thermal swltch will open approximately 30 seconds after
the nains supply Is switched on. If, for the reason explained ln vlll above,
the lamp does not strike when the switch opens, it is necessary to allow
the bi-metal strip to cool and the contacts to re-cIose. This re-closure
time is approximateLy 2 - 4 ninutes according to the condltlon ln whlch the
lamp is operating. !¡lore than 90% of lanps strike first time.

NOTE: The heat radiated fron the arc tube when the lamp is
burning is used to keep the bi-netal switch open.
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(b) Solargtream

The startlng tine of the Solarstream lamp depends on the starter
used. Wlth OS17X or OS19X the lanp starting tine ls about I second

x

Both Solarcolour and Solarstream lanps have acceptable light
output within two nlnutes of strlklng. (see FIG.3.)

EXTERNAL STARTING DEVICE FOR IMMEDIATE STRIKING OF SOLANCOLOUR LAJIIPS

In circumgtances where the posslbillty of starting delays are completely
unacceptable, an electronic startlng devlce can be lncorporated in the
circult. Thls ensures imnedlate startlng after the lnternal starting swltch
has opened and ls usually sufficlent on a few strategic la^nps.

The functlonlng of the external starter is dependent upon the internal
switch contacts belng open. A delay of up to 30 secondg is necessary for
the heattng of the switch.

Ref: LL/4 HT EX
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The nominal dimensions of these starters are: -

osl7x & oslgx

Overall length 114¡nm.

38mmDiameter

XI. RE-STRIKINC TIME

(a.) Solarcolour

In common with other high pressure discharge lamps, if
a Solarcolour lamp is switched off while hot, it will not restrike
irunediately. The time to restrike is dependent on the time taken
for the switch to reclose; an average ti¡ne is 15 - 20 minutes, but
this varies according to surrounding conditions.

The use of an external starter can reduce this delay in re-striking
to approximately 9O seconds, depending upon the running conditions of
the lanp. After hot re-start, the lamp can be expected to attain 80%
light output in a further 9O seconds and fuil output after about 1O ninutes.

(b) Solarstream

If the supply is iirterrupted, the re-striking tine of the lanp
will depend on the characteristics of the starter. The re-striking
tine with the OS17X or OS19X will generally be less than two minutes.

XII. OPERATING CONDITIONS

(a) Low Tenperature

Low temperature conditions have no adverse effect on Solarcolour
or Solarstream lanps.

(b) HÍgh Tenperature (see also High Voltage)

High Pressure Sodium larnps are perfectly satisfactory at normal
tenperatures abnormal increase temperat re
of the arc thew ncr ;i

anp will
re-start,

overheated. The total cvcle tine for this tvoe of oroblem is in the
order of one hour.#
NOTE: It should be noted that ambient tenperatures within the

range -4OoC. to +10OoC. *i11 not have this effect on
a lamp. The circumstances where conditions exist that will
cause over-heating are in fittings or lanterns where heat
and light are reflected or re-radiated back into the lamp.
Such fittings or lanterns are not suitable for Solarcolour
or Solarstreaq lamps and require nodÍfication.

G.E.C. will be pleased to give help in fittings design.

is too high, the
will cool down,

this
extinguish. Should a lamp extinguish, it

run-up and again extinguish when it becomes

Bef: LL/4 HT EX
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(c) Voltage Variation

Solarcolour and Solarstrea^m Lamps are suitable for nominal malns
voltages of 22Ov and above, They wlll functlon at voltages wlthln
the statutory variations and will usually accept a 40v drop provided
the actual voltage 1s not below 2OOv.

Éigtr vottage, whilst slightly inproving the colour, can (for
reasons descrLbed under 'High Temperature') cause the lanp to:gJJ¡EelI:
and extingulsh. It is essential that control gear tapplngs are
adjusted for the actual mains voltage applÍed

The effect of variation of mains voltage on arc tube voltage, arc
tube current, arc tube watts and lumen output, ls shown in FIG.4.
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There 1g one lmportant conditlon. It, ls g¡senttal that the^
sodlum from tho ra€ervol.r Lnslde the arc tube ls not allowed to
enter the arc stream. as the arc voltase w111 lncreage and the
lanr¡ extinrulsh. In conditlons of severe vlbratlon. tbe lamp should
be operated vertically - cap up..-

The Solarstream I ln sltuatlons subJect

(e) Unprotected lanps

Ib of the Solarcolour 1 runs at 3OO-32Ooc.The
but betng

f

nade of ic
(hard glass) lt wtII wlthstand rain splashes and is sultable for
operation ln open lanterne or flttlngs.

The outer fus
glltc

be handled more
absolutel necea

(f) Operating Posltlon

(i) Solarcolour

Solarcolour lamps may generally be operated ln any posltlon
but under severe vilration condltlons they should only be

ra 1t shown fnTEe c:Iear portion of the
dfagran.

2ú

(1f) Solarstrean

The Solarstream lamp should onlv be or¡erated wtthln 2Oo
of horl.zontaL.

oJnn¡ì f5o

Refz LL/4 gT Ex
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XIII. ELECTRICAL CHARACTEBISTICS

MAINS ARC TUBE
Lanp

llattage

üinlnun
Noninal
Suppt y
VoLtage

Nonlnal
Supply
Voltage

Startlng
Current

Anps

Runnlng
Current

Anpg
Voltage

Startlng
Current

Anps

Runnlng
Current

Anpg

Typlcal
Clrcuit
ïlatts

220

220

220

240

240

240

L.l

1.9

2.O
?0

UNI 7
ä

o.7

1.4

r40

260

?o.28O't l

2.7

L.4

3.0

r.8

3.3

3.6

220

220

220

380 415

240

240

240

-
310

L20

220

260

360

400

600

2.O

2.7

3.5

2.5

r.6

2.3

2.O

1.8

105 + 20
_15

lOO + 1õ

llo + 20
-t5

110 + 20
_15

105 + lõ
- l5

20
15

30
30

roo

200

+

+

-15
4.4

5.O

5.8

5.0

3.2

3.7

3,7

6.7

4.46

1000 380 415 4.0 3.0 8.O

345

685

400

446

2OO + 3O
_30

NOTE: charac
factor conectlon ln a

agured slth power
In free alr the arc tube voltagetyplcal luminalre

-

approxlmately õ%

a

of clear I amps w111 be Iower (Solarstrean 2O% Iõ-Wæff-

XIV. COLOUR CHARACTERISTICS

(a) Chronatlcity

Êrv+ utcr r$g?pt. ¿.t i\îÌ¡

x=.626y
(b) Lumfnoslty (8 bande)

4r8

I
380-420

tl¡n

2
420-440

nm

3
440-460

nm

4
460-ã10

nm

ð
510-560

nm

6
560-610

n¡n

7
610-660

nm

8
660-760

nm

o. ooo2 0.026 o.090 2.3 11 .4 72.4 13.0 0.38

Ref,z LL/A HT EX
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ç, Spectral Energy Dlgtrlbutlon

Jq)
wrvelcnerh,".^.Sti;? 

Þ

FIC.5. Typlcal spectral energy distrlbutlon

LIFE AND LUUEN MAINTENANCE

(a) Llfe

0
0

FIG.6

o

î
o

at

¡00

Lt¡-Vg

70

The gurvlvor rate of a typlcal batctr of lamps 1s sbown ln FIG.6.
lfhere 5O% survtvors renaln ls known as the average llfe.

i
¡
¡r

50

Typlcal

t00 tlO l0O Iorvmgr lllc

survl.vor curve of Solarcolour and Solarstrean lampe

Coutlnued lmprovenents ln lanp technology means that ltfe expectancy
ca¡ increase year by year, check wlth GEC for latest flgures.

Ref : Ll,/4 HT Ex
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(b) Lr¡nenllaintenance

The h¡¡nen naintenance over the flrst 6OOO hot¡rs :!s tpproxlmately 9O%-

XVI. SERVICING OF I../I}IPS WHICH ARE NOT OPERATING SATISFACTORILY
To be carried out by conpetent personnel only.

(a) Lanp doee not start

Check mains supply between choke and neutral.

In the cage of lamps with internal starters, check current
in la^mp leads (thls ehould be between IOO% and 170% of
nominal value shown ln table ln Para. XIII. Thls test
should be carried out several tlnes over a perlod of flve
mlnutes because of the posslblllty of testing while the
startlng swltch ls open. If no current, check continulty
of:-

(a) choke

(b) wlrlng and lanpholder
(c) Lanp (a cold lamp should shos' a short circult)

If the heater coll has fused, check choke and wiring for
insulation failure.

If checks in 1. and 2. are satisfactory, replace lanp. If
starting is still not achleved, check for surge breakdown
in wlring, lampholder or choke.

4 The power factor capacitor also forns an essentlal part of
the startlng circult (internal or electronlc) and should
be reptaced lf startlng difficultles perslst.

(b) Lanp starts and goes out after runnlng up

As prevlously lnferred, this phenonena occurs as the result of
the lanp operating wlth too high an arc tube voltage. Thls can be
due to an unsuitable fltting or lncorrect control gear characterlstics
at the particular choke tapplng or very high nains voltage.

In order to check on the fitting, measure the voltage across the
lamp when lt is run up, but before extlnction. Measure again wlth
a new lanp operatlng outslde the lantern. If the voltage of the lanp
ln the lantern ls more than I5% above that with the lanp operatlng
outside, then the design of the fittlng is unsultable for use with the

I

2

3

*
particul
f

If the cause of the trouble cannot be related to the lantern, the
runnlng arc tube voltage and current should be neasured. At the polnt
where the voltage given ln Seêtlon XIII ls achleved, the current should
be reasonably near the obJectlve glven ln the same table. If thts ls
not the case, the choke tapplng should be adJueted- thts ls ln spite
of the fact that the choke may already be set for the actual voltage
applted. Varlations ln choke characterlstics can result ln lncorrect
lanp performance.

ar wattage of Solarcolour lanp. For Solarstream lamps, the
should ralse the tube voLtage by betwffi

Relt LL/A HT EX
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XVII. LIIMINAINSS

Whilst Solarcolour and Solargtrea.m lamps caû þe used ln lr¡mlnalres of
standard deslgn approprlate to the partlcular wattage, care should be taken
to ensure that they do not cause Bn excesslve rlse 1n lanp tube voltage, as

thls nay resul.t lb the lamps self-extingulshing.

XVIII. DISPOSAL OF LA¡IPS

The High Pregsure Sodiun lanp does not contain harnful quantltleg of
dangerous chenlcals, but as the outer bulb has been evacuated, protective
glasses and gloves should be worn when breaklng open the lanp.

Atl lanps should be broken into pieces and dlsposed of
1n accordance witb local safety regulatlons

xlx. TUBULAR SOLARCOLOUR LA"ltfPS SON -T.D IITIENSIONS AND LIGHT OIITPÜT

A1l tubular Solarcolour lamps have clear bulbs and E4O'(G.E.S.) caps

(a) Dlnensions (nilllnetres)

Nonlnal

Arc LengthWattage Diameter
Maximum
Overall
Length

Nominal Llght

Centre Length

220

250

310

360

400

600

1000

ã2

52

52

62

65

90

It
ì, o5;:;),1

285

285

285

340

405

r58

158

t75
175

L75

200

240

75

75

90

90

90

135

200

]

lr 4
,?

(b) Light Output (check with current Publication
for latest lunen flgures)

Llghting Design
LumenslTattage

Inltial
Lumen Output

Luminance 2000 Hours
Kcd,/m2

220

260

22,OOO

25,0O0

20, ooo

24,0OO

5,650

6,8O0

34,500

38, OOO

47 ,5OO

65, OO0

t2õ,000

8,300

8,7O0

10, ooo

lo, oo0

12,5O0

3r0

360

400

600

ro00

36,500

40, o0o

50,000

70,0O0

130,000

Ref: Ll/4 HT EX
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xx ELLIPTICAL SOLARCOLOUR LAMPS SON - DIII{ENSIONS AND LIGHT OUTPUT

Etltptical Solarcolour lanps have cLear or internally dlffused bulbs
and E'27 (ES) or 840 (GES) caps.

(a) Dlmensions (millinetres)

Wattage
Maxinu¡t
Di a,ne ter

Maxlnum
OveralL
Length

Flnlsh cap

t20

220

250

310

360

400

Clear

Diffused
Dlffused

Dtffused

Diffused
Diffused

76

9I
91

L2L

L2L

L2L

178

227

227

285

285

285

E. S.

G. E. S.

G.E.S.

G.E. S.

G. E. S.

G. E. S.

(b) Light Output (check with current publlcation for latest lumen figures)

Wattage

L20

220

250

3r0

360

400

,600

, OOO

,00o

,000

, ooo

,500

8

19

23

34

38

144

Initial
Lumen
Output

Light
Desi
Lumens

8,00o

18,000

22,OOO

33, O00

36,000

42,5OO

-l
ine I

Isni

XXI. REFLECTOR SOLARCOLOUR LAMPS SON-R ' DIMENSIONS AND POLAR DIAGRAM

Reflector Solarcolour lamps have a speclally shaped bulb with a titania
reflector.

(a) Dimensions (¡nilltmetres)

Wattage
Maximum
Diameter

Maximum
Overall
Length

L67

L67

L67

260

260

260

250

3ro

400

Ref: Ll/4 HT EX
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(b) Polar Diagran

c¡ndcl¡

310

250w

FIG.?. Polar dlagram for 250w 3101{ & 4oow Reflector solarcolour

60.

400w

300 3æ

(soN-R)
Lanps

)r1

Ref: LI/4 HT EX



t9

XXII. SOLARSTREAM LAJÍPS SON-L - DIII,IENSIONS AND LIGHT OUTPUÎ

Solarstrean lanps have clear fused sillca bulbs and R12.5s caps.

(a) Dlnenslons (ntllinetres)

(b) Light Output

II

1Inltial
Lumen
Output

¡OOt'P
25, OOO

, o00

50, O00

130,000

Lighting
Design
Lumens

24

34,500

47 ,5OO

125,000

Luminance
2,O00^hours
Kcd./ma

6r.4-
250

310

400

Loo0

6,800

8,30O

10, 0oo

12,500

u v tr tL7€ìa ra 0- (.)

Wattage
Maxinun
Radlus
Incl.Pip

Maxlmum
Overall
Length

T5
18

tt
.?l250

3r0

400

1000

18

18

18

27s tt|,
273

273

405

ItIattage

Ret:. LL/4 HT EX
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g6e (LAMPS & LreHTtNc) LTD.
A SUBSIDIARY OF THE GENERAL ELECTRIC COMPANY LTD.

P.O. EIOX 17 EAST LANE WEMBLEY MIDDLESEX N¡g ZPC

TELEGRAMS GECOLAMP WEMBLEY TELEX

TELEPHONE OI-9O4 4921

TELEX 22418

I

Th€ lnlormal¡on glven ábovo ls typlcgl and musl not be cons¡der€d a guaranteo
ol lôdlvldual lamp characterlstlcs oa porlormance, The materlal l¡sted ln thlêpubllcallon lB sublêcl lo the Company's lermg ol buslnoss and condttion ollale,
a copy of wh¡ch may bo oblalÍed on roqueal.

O tgzs THE cENERAL ELEcrRtc coMpANy LtMtrED

ENG¡LANÞ


