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To the crew of the
starship Khai Tam.

A ship in its harbor is
safe, but that's not what
ships are for.
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Inioducion

Ever since my first Starfleet Technical
Manual, I have been fascinated by “Treknology”.
The concept that there were people out there
with the creativity and intelligence to actually
try to rationalize the props, sets, and some-
times outlandish notions of a futuristic TV show
gave me hope that | wasn't the only grown-up
interested in playing a surprisingly sophisticated
game of make-believe.

Since that first book there have been many
others, ranging from the “official” materials
blessed by studios and publishers, to the cre-
ative albeit less popular works of fan-authored
derivation. As | purchased and read each one,
it laid the subconscious groundwork for the book
you see here.

Not that this book was my idea. Far from
it, the idea of this manual was spawned by the
original crew of the starship Khai Tam (in real-
ity, the Tallahassee, FL chapter of Starfleet—
The International Star Trek Fan Association).
The hybrid Federation-Klingon starship, the sau-
cer-wing design, the idea to write a technical
manual—all originated in this zealous group of
fun-loving fans. When | joined their ranks in
1993, the Tech Manual project was already
underway.

When | volunteered to help, Chief Engi-
neer Colin Toenjes was kind enough to give me
the ball and let me run with it. The creativity
spawned by the aforementioned works began

to pour out of my head and into my trusty Mac,
and thankfully the crew let it happen. If this
book is ever successful, | owe them a debt of
gratitude for letting me do this project. Of course
if it's not, it will be all their fault for coming up
with the dumb idea in the first place (*grin*).

What you will find in these pages is a col-
lection of text and illustrations, executed in
exhaustive detail, that explain the technology
and operation of the first Federation-Klingon
designed starship in existence. In its 16 chap-
ters | have tried to answer questions about
starship operations that | have been asking for
years (“Who gets holodeck time, and when?”;
“Is there a really nice restaurant aboard?”). |
have also tried as much as possible not to
rehash the concepts and theories already
espoused by previous works.

The result, | hope, is a fresh, new, fan-
generated publication that will make a fine
addition to your Treknology library. Then again,
it could just be a fun book to read. Either way, |
hope you'll enjoy it.

—Kevin McNulty
Imagination is the beginning of creation. You

imagine what you desire; you will what you
imagine; and at last you create what you will.

—George Bernard Shaw
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1
History and Development

To understand how the Khai Tam operates
on a day to day basis, it is necessary to learn
how this unique class of ships came to be.

The battle at Wolf 359 taught the Federa-
tion a very painful lesson. A determined and
resourceful enemy with superior technology was
able to decimate a large portion of the fleet with
asingle ship. It was clear that despite Starfleet's
primary mission of exploration and research,
new and more sophisticated weapons platforms
were needed. The unknown was becoming a
very dangerous place.

Niission Objectives

Even before the Borg threat was dis-
covered, plans were underway for a new class
of starship that would be able to meet the ever
increasing threat of high-technology enemies.
The old Excelsior class and rapidly aging Am-
bassador class heavy cruisers (HC) just weren't
up to the task; the Galaxy class exploratory
cruiser (EC) and the Nebula class cruiser (C)
had the range and speed, but their defensive
systems were limited in their adaptability.

A new weapons system was needed, and
for the first time since the Belknap class was
launched, the category of strike cruiser (SC)
was back on the drawing board. Several ship-
yards began development work in various
directions, but in the absence of a Starfleet de-
sign directive, their efforts lacked focus.

The attack on Wolf 359 crystallized Star-

fleet into action and increased the pace and
intensity of the design effort. Specifications were
issued for the new starship. Originally called
the Relentless Class Development Project, Star-
fleet Defense Directive D1114.1 established the
following mission parameters:
1. Provide a sophisticated weapons platform
capable of rapid deployment at high warp
and armed with a wide range of highly flex-
ible weaponry that can be adapted to meet
the changing face of an enemy.

Provide sufficient weapons and shielding
capability to allow the ship to delay a Borg
class vessel for five hours.

Provide autonomous capability for full
execution of Federation policy options in
outlying areas.

Incorporate sufficient scientific and cultural
research facilities for full strategic and tactical
analysis and autonomous decision-making
in outlying areas.

As the Relentless Class Project was just
beginning, the Klingon High Council was enter-
taining a proposal from the Federation to work
on a joint-design starship as a measure of
solidification of the New Alliance. On learning
of the Relentless Class Project, the High Council

USS Khai Tam Technical Orientation Manual - 1



DAPLA CLASS STARSHIP'

DEVELOPMENT PROJECT
NEW ABERDEEN NAVAL YARDS, ALDEBARAN

R
Above: Thelogoofthe
Qapla’ class project. Not

surprisingly, there was
much debate between the

die-hards see the delta as
“encampassing’” the trefoil
while their Klingon
counterparts interpret the
tri-foil as being imposed “on
topof”’ the delta.

responded that a new superior weapons
platform would be a starship design worthy of
Klingon engineering, and that they would
participate in the joint-design project only on
such a vessel.

At first hesitant, Starfleet soon recognized
the advantages of Klingon input on such a ship.
Almost six months after it had begun, the
Relentless Class Project was renamed the Qa-
pla’ Class Development Project (Qapla’ is
Klingon for success).

While much of the work done on the
Relentless project was shelved in favor of a
“clean slate” approach, the mission objectives
remained essentially the same with one impor-
tant exception. A new objective was added to
the list that was particularly Klingon in nature:

5. Equip the ship with the ability to approach a
target or target zone by stealth.

To provide for these mission parameters,
the Starfleet Design Advisory Commission
(SDAC) and the Klingon Council on Warship
Design (KCWD) recommended that the Qapla’
class starship meet or exceed design goals in
the following specification categories:

Propulsion

» Sustainable cruise velocity of Warp Factor
9.8. Ability to maintain speeds of up to Warp
9.95 for periods of up to ten hours.

» Federation fifth-phase dilithium controlled
matter/antimatter reactor providing primary
power. This recommendation was made
largely due to the better crystal efficiency
and flow regulation of the Federation design.

» Klingon warp drive nacelles. This recom-
mendation was an acknowledgment of the
more powerful driver coils and better lobe
stability of the Klingon nacelles.

o Sustainable field output to exceed 2000
cochranes, peak transitional surge reserve
to exceed 5000% of nominal output.

¢ Warp field geometry to incorporate modified
55° Z-axis compression characteristics on
forward warp lobe for increased peak tran-
sitional efficiency.

 Klingon impulse drive system to provide flank
speeds in excess of .95c.

¢ Bi-redundant multiport reaction control sys-
tem to provide maneuverability.

Mission, Tactical

Ability to operate independent of starbase
refurbishment for extended periods. Inde-
pendent patrol mode of one Standard Year
at nominal Warp 6 velocity.

»  Ability to execute tactical and strategic analy-
ses including charting and mapping, full
biological and ecological studies, and full
physical science analyses.

» Support facilities for high number of auxil-
iary spacecraft including at least two
independent launch, resupply, and repair
bays.

- Ability to modify all weapon systems to a
high degree including variable frequency
phasers, multi-mode photon torpedoes, vari-
able pulse width disruptors, and variable
geometry defensive shields.

»  Provide for stealth technology including vari-
able intensity cloaking device (installed in
only Klingon variants of the design), sensor
absorbent hull coatings, and a wide range
of countermeasures.

2 . USS Khai Tam Technical Orientation Manual



Environment/Crew

Tri-redundant environmental systems con-
forming to Starfleet Regulatory Agency
(SFRA) standard 102.19 for Class M envi-
ronment with no less than 5% habitable
space of variable environmental control.

e Ability to support 800 crew and 1000
non-crew personnel for mission-specific
embarkation.

e All habitable volumes to be protected to
SFRA standard 347.3(a) levels for electro-
magnetic (EM) and nuclear radiation.
Subspace flux differential to be maintained
within .02 millicochranes.

Developing an Angwer

With these parameters, shipyards and com-
puter centers began working with the design

team on computer models. The saucer-wing
combination showed great promise (see chap-
ters 2 & 5), and aninitial model was fleshed out
to a full simulation early on. :

The initial design called for a slightly larger
ship that would have taken several years longer
to develop and build. Fortunately, engineers at
the New Aberdeen Naval Yards in the Aldeba-
ran system suggested a design based on the
two already existing Galaxy class primary hull
frames at the Utopia Planetia Fleet Yards around
Mars (the frames were completed before funding
for further Galaxy class ships was suspended).
The design team considered the advantages
and the new design was polished and construc-
tion begun in record time.

Changing Threat - New Mission

Shortly before the launch of the Khai Tam, .

it was discovered that the Borg threat had been
seriously curtailed. Many people now ques-

Below: Initial computer
modeling showed the
promise of the sancer-wing
configuration. The initial
design simulation (top) was
significantly different,
however, from the design
eventually constructed
(bottom). A ship of the
initial design would have
cost almost 60% more and
would have taken twice as
long to develop and build.
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tioned the wisdom of the new battleship being
developed by the Klingon/Federation team. Sev-
eral council members even petitioned for the
outright cancellation of the program.

Fortunately, the battle at Wolf 359 was still
fresh in the Federation’s mind and cooler heads
prevailed. Work was allowed to continue on
the prototypes with their performance being the
ultimate test of the program. Due to political
and practical considerations, however, the mis-
sion roles for the new class were modified.

The scientific and cultural facilities of the
Qapla’ class were already extensive in order to
allow it to be able to perform tactical and strate-
gic analyses by itself in outlying areas. It was
decided, therefore, that with few system changes
the class’ exploratory role could be expanded,
and the ship could be deployed in border areas
where hostile encounters were possible or even
anticipated.

These new goals led to the following (and
current) set of mission objectives:

1. Provide an exploratory platform capable of
performing preliminary survey/ffirst contact
functions in outlying unexplored regions.

2. Provide the platform with the ability to defend
itself and the interests of the Federation
(Empire) in the face of any hostile threat it
may encounter.

Right: Afier the figure of
four prototypes was agreed
on and names assigned,
this class logo was
developed. With the
launch of the last prototype,
Relentless, the Qapla'
class was no longer
considered a development
program, and this logo
replaced the one on page 2
in representing the class.

3. Assure the platform is capable of rapid
deployment at high warp and armed with a
wide range of highly flexible weaponry that
can adapt to meet the changing face of an
enemy.

4. Provide autonomous capability for full
execution of Federation (Empire) policy
options in outlying areas.

5. Incorporate sufficient scientific and cultural
research facilities for full strategic and tactical
analysis and autonomous decision-making
in outlying areas.

6. Equip the platform with the ability to

" approach a previously uncontacted or
potentially hostile planet, ship, or area by
stealth.

With this new set of objectives in mind,
the two Federation-variant prototypes were
reclassified into an entirely new category: heavy
cruiser—exploratory (HC-E). Time and the
ultimate success or failure of the Qapla’ class
will determine whether any further HC-E class
ships are developed by the Federation.

The Klingon Admiralty agreed to the new
mission objectives for their Qapla’class vessels,
but they insist their Klingon-variant prototypes
retain the original designation of strike cruiser.

4 . USS Khai Tam Technical Orientation Manual



2
Design and Gonsirucion

While not the first ship of her class, the
Khai Tam is indeed the first ship of its kind.
For although much of her construction, capa-
bilities and design are similar to the Qapla’, the
Federation variant of the design is very much
different than her Klingon-variant sister ship.

The most notable differences between the
Klingon and Federation variants are in the areas
of tactical stealth and crew accommodation.

Due to the provisions of the Treaty of
Algeron, the Federation was prevented from
incorporating cloaking technology into its vari-
ant. The Klingons-who have used cloaking
technology ever since their initially fragile and
ultimately disastrous alliance with the Romulans
some eighty years ago—designed a third-gen-
eration cloaking device into their variant from
the very beginning (in fact, three cloaking gen-
erators were required on the Qapla’ and Targ
due to the width of the ships).

In the area of crew accommodation, the
Khai Tam would appear very similar to the
Galaxy or Nebula class, while the Qapl/a’ and
Targ more closely resemble a Vor'cha class
cruiser. The Khai Tam provides spacious and
comfortable staterooms, replicators with a wide
range of selections, extensive recreational fa-
cilities, etc. The Klingon exchange crew of the
Khai Tam ostensibly do not enjoy these ameni-
ties, standing by the Klingon view that they make
a crew soft and undisciplined, but computer logs
do show regular use of the recreational facili-
ties by Klingon crew members.

General Physical Arrangement

In exterior appearance the Khai Tam is al-
most identical to the other ships of her class.
Central to the design is a primary hull based
directly on a Galaxy class saucer section. The
reasoning behind this element of the design is
entirely pragmatic: there were already two Gal-
axy class primary hull spaceframes completed
and available for use when the design was con-
ceived. For reasons of cost, support facilities,
and standardization, the rest of the design was
developed around this frame.

To this is added a structural ring support-
ing two swept wing structures which hold the
warp nacelles mounted on their tips. The sau-
cer-wing design is highly warp-dynamic when
used with Klingon warp coils. The initial dis-
covery of this fact came during the
Klingon-Romulan alliance. In fact, the concept
was validated initially when Klingon engineers
helped implement warp drive on the Romulan
bird-of-prey design during the mid 2200s. The
design had never been tried before on such a
large scale, however.

The warp geometry of the saucer-wing con-
figuration requires the wings to be about as
long as the radius of the saucer module. On
the Galaxy class saucer scale, this makes each
wing assembly about a quarter of a kilometer
long! Considering the total wingspan and beam
of the saucer, the Qapla’ class ships are just
over one kilometer wide—easily the broadest

USS Khai Tam Technical Orientation Manual « 5



Separable Hull

Primary Hull

Wing Assemblies

Above: Anexploded view
of the major structural
companents of the Khai
Tam. New Aberdeen
designed and built the
primary and separable
hulls. Prime subcontractor
K'tlah Warks provided most
of the wing and structural
ring assemblies.

ship either fleet has ever had in service. This
massive wingspan resulted in unseen benefits
as well as problems.

Among the benefits are the confusing fore
and stern energy profiles the ship presents.
Because the nacelles are so far apart, the Khai
Tam'’s energy signature is often misread by
adversaries as two scout ships travelling in for-
mation. The bow and stern profiles are also
very thin height-wise, and on silent running the
ship is nearly impossible to detect from the lat-
eral aspect if the adversary is much more than
100 kilometers away. The ship is also extraor-
dinarily maneuverable about its Y and Z axis.

The flip-side of the maneuverability issue
is a slightly lower maneuverability about the X
axis. This ship would also be subject to violent
yaw and roll stresses if one side of the reaction
control system (RCS) should fail suddenly dur-
ing sublight maneuvering.

Another drawback to the width of the ship
is the large torsional stress on the spaceframe.
This is the reason for the massive structural
ring around the bottom of the primary hull. This
ring evenly distributes frame stress across the
entire hull, rather than forcing the wing roots to
bear all the stress. Each wing also has its own
Inertial Dampening Field (IDF) and Structural
Integrity Field (SIF) generators to helpcompen-
sate for the strains on the wing frame.

The last drawback to the design is really
one more of convenience than anything else.
Due to the extreme beam of the ship, it must
enter and exit most support facilities sideways,

and gangways and umbilicals must be attached
either fore/aft or top/bottom as few of these rigs
can stretch across the breadth of the wing.

On the dorsal surface of the primary hull is
a superstructure which houses most cargo
spaces, the secondary shuttlebay, some living
quarters, and its own independent impulse drive.

This superstructure is integrated with decks
one through four (including the Main Bridge) as
a separable unit from the rest of the ship. In
emergencies, non-combatants may be evacu-
ated in this section. This feature figured
prominently in Starfleet's most controversial
decision in the project: to allow a limited amount
of family members to embark on its Qapla’ class
ships.

The other notable exterior features are the
large shuttlebay doors on the ventral side of
the primary hull. These doors enclose one of
the largest shuttlebays found on any Starfleet
ship short of a shuttlecarrier (see chapter 11).

The ship’s eighteen decks are internally
divided around major load-bearing structures.
Like the Galaxy class saucer it is based on, the
primary hull offers a great amount of internal
flexibility. Entire habitation modules are inserted,
making it easy to configure a Qapla’ class ves-
sel as either a Federation or Klingon variant.

Construction Chronology

The impact of the battle at Wolf 359 caused
the Qapla’ Class Project to proceed rapidly. As
a result, the first ships of the class were com-

6 - USS Khai Tam Technical Orientation Manual



*Rreo Joj Bumelp sy
Wwoy paniwo ussq 8AeY s|elsp
|lews Jayio pue ‘sweas aleld
liny ‘smopuim ‘sjeoqs)|] :3LON

mmm: L
InH eRRaBL By sonwz
Rewpyd —— Jaseyd [eausp
(dAy) Jersruy L =) = (dA) pun
|oAuo) uojioesy Joajeq
s/d) A|quiass' (s/d) aujBu3 as|ndw) Jenjw3y (s/d) pea4 Sd3
c_>v> i ¥ InH Aewpd —————————— Jaseyd [esioq % IS Uouue)
(s/d) a)jl80EN (s/d) sujBu3 asindwy (s/d) Jenjw3z
diem INHe|geiedes ——————— Jaseud Wy
(dA) Jenjwz omL
Jaliodsues | Aeqapinuys

saqgn) opadio}

Janiw3g

n
he Jaseyd [eauap

Aewpd

(s/d) Jayoune

8qo.d
{Buim Buope) Aeny (punoue) Alquassy
Josuas abuey 6uoq Buly esnonas

Joayag

(s/d) uouuen

Janjw3
Joydrus|g

Jaseud [esioq

(s/d) Jo18jj00 (punoue) Aewy aul (s/d) Jo108))2Q
psessng Josuas [elale] uopesedss INH |leuopebeaeN
_.muﬁx Bupooq abpug
/kemBuen premio4 uew

Maip mog

USS Khai Tam Technical Orientation Manual « 7




*Riisejo Joj Buimesp si eBpug
WOy PeNiWo useq eAeY S|ielep uEw
WS Jsuio pue ‘swees oye|d
iy ‘smopuim ‘sieoqe)i] :3LON

(dAy) Jeniwg
Jeyodsues]

oenll

(dh) puo
Jowajeq

\

Keny

Josueg Jeddn

Keny (s/d) Jo108)j00

Josuag pJemio] piessng

II"H (s/d) uouuey _
eWld Joidrusiq

\

\
I

(dA) sersruy |
jonue) uojoeay

(s/d) Aquessy (8/d) eujbu3 esindw
Bum IInH Arewud
(s/d) ejie9EN (s/d) eujBu3 esindw
diep IINH ejqesredes
om|

Aegepinys

Jepiwg
Jeseyd [esiog

aun
uogesedes |INH

sjujodpreH E—E: ==._.
juswysjusjdey

8 . USS Khai Tam Technical Orientation Manual



“fire|o Joj Buimep siyl
WOJ) PeujWo Useq eAeY S|ielap
Jlews Jaylo pue ‘sweass eleld
1INy ‘smopuim ‘sieoqeyi] 3LON

(dA&) uiodpiey
8oUBUPIO

Keqemnys
uep

(en) Aeuy
JOSUSS JomoT]

0

(dA1) Jeniwg
Jonodsues |
II"H (sd) so108)j00
BWd piessng
(s/d) peeg Sd3 8
nag uouue)
(s/d) uouuen
Jodrusig

s/d) Alquessy
UIM

(s/d) 8)j@0eN
drepy

(d&1) puo
opsysq

(s/d) Jeniw3g Jeseud Yy
IInH ejqesedes

Aquessy
Bury fesmionag

(dA) sisisruy)
|oquoD uonoesy

FEE |
Jaseyd [eausp

saqn] opedio]
INH 8jqesedes

USS Khai Tam Technical Orientation Manual « 9



‘Aluejo Joj Buimesp siy
wolj pejiwo useq eAey sjiejep
|lews Jeyjo pue ‘swees ajeid
liny ‘smopuim ‘sieoqe)i :3LON

(srd) o__m_omuh

Kegenus
uen

(punore) Jelwz
leseyd [enuep

(s/d) seyouney
eqoid

Aeuy

Josues [eseje]__1

(dAhy) sarsnay L
|oJjuo) uopoeay

(s/d) uouuep
Joidnusig —]

(dA) Jenmwz
Jepodsuel|

aul uopesedeg
IInH

Aeuy
Josueg pmd

(s/d) yoreH Bupjoog
/kembues

(s/d) Jeyw3
laseyd

(dA) puo
Jojoapeq

s/d) Alquessy
UM

(punoue) buiy

[einonas

(s/d) suibuz dwy
IInH Arewud

Am\& m:_mcwwn_s
IINH 8|qeiedss

(dAy) seisnuy) sOH
IINH 8|qesedes

INH
e|qesedes

obpug
urew

10 - USS Khai Tam Technical Orientation Manual



(s/d) ejje0EN

diepy
Keqemnuys

urepy

(punose) ey

ieseld [equep
Aeg opedio|

urepyy
souBnuU]
AemBuen urepy ]

D~

e ——=—

leseyd |esioq

(dAy) yore

Bunjooq
feg

dinb3 pm4
ebpug

urepy

s/d) Aiquessy
UM

(s/d) uouuep

Joydrusig

aio)
Jojoeey drepy

Aeg
opadiol yy

Aeg opadio]
linH deg

om].

Keqamnys
xajdwo)

obiey urep
wy 8ousIajuo)
pUBWIWOY

N9 uonewloju|
1eqWo)

afldd Pueoqu)

USS Khai Tam Technical Orientation Manual - 11



AT ey z 4 T Y
74
R —=—
=L w7 Nl F= 7 F—ptle)
e
Abog wl" T‘Egnggf;vﬂ; missioned in an unprecedented 5 years from selected as prime contractor.
accomplished by using ane inception of the project, an impressive figure Frame design and software architecture
of thenew Suffolkclass  COMPpared to the Galaxy’s 14 years. Of course, pass design review 0 early in the year, and
heavy transport ugs, the ~ the fact that existing Galaxy class systems were  design review 1 before year-end. Hull materi-
USS Shire (shownabove ~ Used in several instances led to much shorter  als, computer core and SIF and IDF designs
configured forhershake-  development and proof-of-concept phases for  proceed rapidly (carry-overs from Galaxy class
downcruisein2367). Her  the prototype ships. In fact, Khai Tam was project). Klingon propulsion systems pass
positionablenacelles  commissioned less than 4 years after her keel review 0. Decision made to develop phasers,
enabled both frames tobe s |aid, disruptors, and torpedo systems together as an
carried inone warp An interesting side note: In starship con- integrated weapons system (IWS). IWS passes
envelope. Caloulating the 4, yion the dfficial start of building (the“laying  design review 0. Frame and hull designs fro-
positioning of the Shire’s g e ; s :
rceiles it three of the keel”) is traditionally the first gamma weld- zen near year’s-end, materials ordered.
weeks andintheend  ING Of major structural members. However, the  Transporter design passes reviews 0,1 and 2.
yielded amaximumsafe ~ @@p/a’ and Khai Tam were actually considered  Propulsion team encounters difficulty integrat-
speed of only warp4.2,bur ~ Started when the existing Galaxy class frames  ing Federation warp core with Klingon drive coils.
it was more than adequate ~ Were cut to install the separable hull. For the Software architecture passes reviews 1 and 2.
forthetask.  first time in Starfleet history the building of a Separable hull design passes reviews 0 and 1.

ship started with a dismantling.

2367

Relentless Class Development Project offi-
cially approved. Design centers begin rethinking
weapons systems and warp propulsion to
counter the Borg threat.

Relentless project changed to Qapla’ Class
Development Project. A Klingon design team
joins the original Relentless group. Many ideas
are shelved in favor of new ideas resulting from
Klingon/Federation team brainstorming. ASDB
and KCWD begin definition work using computer
simulations fitting initial mission parameters.
Saucer-wing configuration shows promise. Initial
full-up simulation written around saucer-wing
design.

2368

New Aberdeen Naval Yards submits idea
to use currently existing Galaxy class saucer
frames from halted construction on ships 10
and 11 of that class. Concept validated on
mission simulators. New Aberdeen Yards

Galaxy class frames G010 and G011 towed
to New Aberdeen from Utopia Planetia by USS
Shire. Long-lead materials ordered for com-
puter & warp cores, nacelles, and impulse drive.

2369

Galaxy class frames renumbered Q001 and
Q002. 'Qapla’ keel laid in February at New
Aberdeen Yards. Khai Tam keel laid in Octo-
ber. Long-lead materials ordered to build Targ
and Relentless frames.

Software architecture and transporter
design frozen. IWS passes reviews 1 and 2
and is partially frozen. Warp power integration
problem solved. Separable hull design passes
review 2 and is frozen. Habitation module
design broken into Federation and Klingon vari-
ants with separate design teams.

2370

All major systems and subsystems have
been through design review 2 and most frozen.
Structural ring and wing frames arrive from K'tlah
Works and are integrated to hull.
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Skin is 65% complete. Computer cores
installed. Propulsion systems 75% complete.
Habitation modules begin insertion. IWS tested
on static platform and design tweaked. Static
warp tests reveal more problems integrating
Federation/Klingon technologies. Impulse drive
static test shows actual performance may
exceed anticipated performance.

Discovery that Borg threat may be curtailed
is made at the beginning of the year. By year's
end, many begin to question the value of the
Qapla’ class.

1N

Skin is 95% complete. Computer cores
are fully operational and software is debugged.
Propulsion systems are installed and static tests
completed. Power integration problems seem

2372

Hull integrity complete; all SIF/IDF systems
operational. Warp and impulse drives certified
for flight. Computer and communication systems
complete. IWS tested on drone targets. Habi-
tation modules finished and recreational
programs are installed and debugged.

Qapla’ launched in June and undergoes
space trials on the perimeter of the Aldebaran
system. Structural load distribution problems
discovered along with new warp power integra-
tion problems. Some fixes applied directly to
Khai Tam. Keel laid for Targ in December.

General agreement reached that the Borg
threat has indeed been curtailed, new mission
objectives established. System changes made
on Khai Tam. Design changes made in Targ
and Relentless. Qapla’requires refit.

resolved. 70% of habitation modules are Below: The commission-

inserted. Holodecks and training holosuites are 2373 mng plm mmdby .

installed. Embarked craft are delivered. Captal.n ieddICk “g;h H
Nothing more heard from Borg during year, Khai Tam launched in February. Space ;:;stidz:dlmw the

dissention over project increases. trials show integrity of structural fixes. Dynamic ship’s motto at the bottorn.

F.Adm.Rob Lerman
V.Adm. Anita Davis Ca%t
V.Adm. Terry Wyatt
V.Adm. Timothy Gillespie Capt.
R.Adm. Lori Anne Brown

USS KH

STARFLEET COMMAND  ENGINEERING GROUP = WARP TECHNOLOGIES
Capt. K'jonn Reddick

Capt. David Givens

QAPLA’ CLASS e STARFLEET REGISTRY NCC-81000
NEW ABERDEEN NAVAL YARDS, ALDEBARAN e LAUNCHED STARDATE 47571.03
UNITED FEDERATION OF PLANETS

DEVELOPMENT GROUP
olin Toenjes Capt. Gard'k
. Maa'dji Capt. Koleth
evin McNulty Cag; George Sumpter

Capt. Lu
pt. Brien Allen g

Capt. K'en|

“A ship in its harbor is safe - but that's not what ships are for...”

YARD ENGINEERS
Capt Barbara Stanphill
.Ro Laurie
Capt Scott Campbell

NEyen
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warp tests show power integration problems
minimal. Dynamic impulse tests confirm supe-
rior performance of Klingon engines. Live-fire
tests of IWS show increased phaser and
disruptor outputs and high torpedo yields.

Software glitches cause gravity and
replicator problems which are fixed by year-end.
Final hull coatings and markings applied. All
lifeboats and embarked craft docked.

Qapla’ still experiencing power integration
and load distribution probiems, combined with
system refit delays her commissioning for almost
ayear. Keel for Relentless is laid in August.

2374

All ships stores loaded aboard. Full
complement of crew arrive, including over 200
Klingon exchange crew. First fight breaks out
in ship’s lounge (considered part of commis-
sioning by Klingons). Full complement of
torpedoes loaded. Full-up shakedown cruise to
Earth and back completed. Cruise reveals only
minor problems which are quickly corrected en
route. No major repairs/refits required in yard.

July 15, 2374

PCU Khai Tam is officially commissioned
USS Khai Tam in a ceremony at New Aber-
deen Naval Yards, Aldebaran. Captain K'jonn
Reddick, a Klingon serving in Starfleet who is
hand-picked for this command, accepts the com-
missioning plaque. Qapla’is in attendance.

Ships of the Glass

Four ships were approved for this experi-
mental class, with an option for 20 more for
both Starfleet and the Imperial Fleet. Of the
four prototypes, two are assigned to the Impe-
rial Fleet, two to Starfleet.

IKV Qapla’
Registry 762

The first ship of the
class launched, but
the second to be
commissioned. He (Klingon ships are referred
to in the masculine) is named after a K't'iinga
class cruiser which served the Empire with dis-

tinction for over 30 years in the unexplored
space on the border farthest from the Federa-
tion. He is assigned to the Imperial Fleet and
carries a mixed crew of approximately 75% Kilin-
gons and 25% Federation Exchange Crew in
one year rotation. He operates in Klingon space
under the direction of the Klingon Admiralty.

USS Khai Tam
NCG 81000

- = The second ship of the

Uss rRHal i class to be launched
and the first to be commissioned, the Khai Tam
js assigned to Starflest. She is named for the
first warp-capable vessel produced by Earth’s
Asian Coalition in the late 21st century (“khai
tam” is Old Earth Vietnamese for “brave heart”).
She carries a mixed crew of approximately 75%
Starfleet personnel and 25% Klingon Exchange
Crew in-one year rotation. She operates
primarily on the edge of Federation space under
the direction of Starfleet.

IKV Targ
Repistry 763

The third ship of the
class will follow the
same operational pat-
tern as the Qapla’
The Targ is the first
Klingon starship to
. bear the name (the
Targ is an aggressive and efficient predatory
mammal found on The Klingon home world).
Targ has the singular distinction of being the
first Qapla’ class ship built from scratch.

USS Relentless
NCC 81001

The fourth and final
prototype will follow
the same operational
pattern as the Khai
Tam. She is latest in a lineage of notable
ships named Relentless that can trace its roots
to the fast attack submarines of 21st century
Earth’s United Kingdom. She is the third Star-
fleet vessel to bear the name.
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Command Systems

The Khai Tam has two major nerve cen-
ters. Not only is there the Main Bridge (which
supervises most operations in cruise mode), but
there is also the Combat Information Center
(CIC). More than a Battle Bridge, the CIC is
the core of tactical intelligence and combat op-
erations aboard. While in many emergency
situations a red alert will find the Captain on the
bridge, a call to battle stations will invariably
result in the Captain transferring command to
CIC as a matter of course.

NMain Bridge

Under most circumstances, command of
the Khai Tam will rest with the Captain or Offi-
cer of the Deck (OD) on the Main Bridge. The
Main Bridge is located atop the primary hull on
deck 1, and externally resembles its Galaxy
class cousin as a replaceable module. Inter-
nally, however, the arrangement is substantially
different. Because she was originally designed
as a defensive platform, the Khai Tam’s bridge
layout is heavily influenced by Klingon design.
The Klingons, after all, have the expertise in
combat operations command and control. This
Klingon influence has resulted in a bridge that
is extraordinarily efficient and practical, and a
design aesthetic that defines the character of
the vessel as a Klingon-Federation hybrid. More
than any other space aboard, the bridge estab-
lishes the ship’s “personality”.

Location and Layout

The command area is located in the aft
section of the bridge. As would be normal on
some Klingon ships, the Captain’s chair is abaft
and above all primary bridge stations so that
the Captain can visually monitor all activity on
the bridge. As would be normal on a Federa-
tion ship, the raised command platform also
provides seating for the First Officer and OD.

Forward of the command area are the three
primary bridge stations. Facing forward from
the Captain’s chair and going left to right: The
Operations station (Ops), the Tactical Systems
station, and the Flight Control station (Conn).
Rather than couches with swing-out consoles
like the Conn and Ops stations on the Galaxy,
these stations are fixed consoles with standard
seats.

To the Captain’s left are the port-side bridge
stations, normally configured as Science | and
Il. Usually only one console is manned, but
another is available to meet mission require-
ments or emergency needs. To the Captain’s
right are the starboard-side bridge stations nor-
mally configured as Mission Ops and
Engineering. Emergency environmental con-
trol (which has its own console on many ships)
is handled through the Engineering station.

At the far forward end of the compartment
is the large main viewer. The holo-capable dis-
play matrix is the same as that used on the

USS Khai Tam Technical Orientation Manual 15
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Station
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Emergenc!
Turbolift to Cl

¢

Foreward
Equipment Bay

Viewer

Turbolift 2
(w/standby car)

B s |
Alcee: .Aﬂo,orpl?‘ Galaxy and Nebula. Behind the viewer is the
of the Khai Tam's Man .
Bridge. Note the mgulr forward equipment bay that houses the
layout reminiscent of a subprocessors, optical data network (ODN)
Klingonbridge. However,it  trunks and other utilties dedicated to the bridge.
is decorated withcarpet ~ Several other subprocessors and utility feeds
and wall coverings bowing ~ are housed in smaller equipment bays on the
to the Starfleet aesthetic.  port and starboard sides.

Workstations

Like the Galaxy, the Khai Tam makes use
of software-defined, touch sensitive workstations

for all consoles. The software-defined panel is
just coming into use in the Imperial Fleet, so
much of the panel design was left to Federation
engineers who, in turn, relied heavily on the
work of those before them. In construction, the
panels are virtually identical to their Starfleet
counterparts, although a slightly more sensitive
tactile matrix is used which results in fewer input
errors and re-tries.

The console at each station can be defined
by the user on an ongoing basis to provide
them with an optimal working interface (see
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illustration at right for an example). At shift
change, a crew member simply sits down at
the console and states their name and latest
saved panel design, and the computer recon-
figures the display. When the ship is on alert,
all stations return to their default layout so any
bridge crew member can operate any panel
effectively.

The command chairs have smaller displays
built into the arm rests. The display pulls up
from the right arm rest and folds over the lap of
the seat occupant. This serves three functions:
it allows for a larger console display than on
most command seats, it can double as a desk/
table, and it helps restrain the seat occupant
during partial IDF failures.

Captain’s Ready Room & Other Facilities

Abaft the walkway behind the Captain's
chair is the Captain’s ready room and head.
The ready room serves several important func-
tions. Primarily, it serves as the Captain’s office,
but it also serves as a small, private confer-
ence area. It is equipped with a replicator and
a couch which converts to a single bed so that
the Captain can effectively live here in a crisis
situation so that he never has to leave the bridge
(the head even has a closet for fresh uniforms).

Abaft the ready room is the Command Con-
ference Room (conference room 1). Actually,
the conference room is half a level down from
the bridge, but is still considered to be on deck
1. Other facilities on deck 1 include the crew’s
head, a replicator and emergency supply of food
and water, emergency dedicated life support to
the bridge (48 hour supply), two turbolifts, and
an emergency turbolift directly to CIC (an emer-
gency ladderway extends the length of the shaft
on its interior surface to provide access to CIC
in the event of turbolift failure).

Main Bridge Operations

Under normal cruise mode, the Captain or
OD commands the ship from the Main Bridge.
Even when the Captain is on the bridge, there
is an OD on duty. Often times, the Captain will
be on the bridge but leave command of the
ship to the OD while the Captain reviews tacti-
c7 | data or simply sits back and evaluates the
OD’s performance. When the Captain is on
duty but in the ready room, the OD has com-
mand of the ship. Any line officer may stand

INPULSE SYSTENS

ENGINE SPEED - OPTIONAL CONTROL INTERFACE 07-13

watch as OD, and many of the senior officers
take turns at this duty to keep themselves
familiar with ship-wide command. Flight Con-
trol Officers also stand watches as OD to gain
valuable command experience.

The Conn position is manned on first shift
by the Navigation Officer. On second and third
shifts, Flight Control Officers man the position.
Similarly, The Ops station is manned by the
Operations Manager on first shift, and by Ops
Watch Officers on second and third. The Tacti-
cal Systems station is manned by the Chief of
Security on first shift, the External Security Offi-
cer on Second shift, and the Internal Security
Officer on third shift.

The port and starboard stations are only
manned as needed, although there is usually
someone at Science | on all three shifts. Mis-
sion Ops is manned by a Resource Allocation
Specialist during critical primary or secondary
missions. Engineering is normally manned only

R |
Above: Every powered
vessel produced by an
Aberdeen shipyard since
Old Earth has had an
engine telegraph installed.
The one above is an
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(S RO R Rt
Abov.e" A,ﬂmrpm during alert situations to provide the bridge with On any type of alert other than battle sta-
of the Khai Tam’s Cambat . : . LU . . A
Tnformation Center (CIC). critical ship status information in a crisis. tions, the Captain will usually go to the Main
Except for the aft section, it When the ship is on alert status of any Bridge. During battle stations or if the sepa-
is anexact duplicate of the ~ Kind, all bridge stations are manned and fully rable hull is to be detached, the Captain will
MainBridge. This ~ functional. Each officer or specialist verifies  usually transfer command to CIC.
ncreases efficiency of ~ that all alert protocols under their supervision
persomel whomust  have been carried out and that all systems are 0
interchange warkstations  at the appropriate readiness level. Diagnostics Bﬂmhm lﬂtﬂ[‘ﬂ]ﬂﬂﬂﬂ [:Bmﬂl'
between the two locations.

of a level commensurate with the current alert
level are performed by each station. The
personnel with assigned bridge alert stations
varies with mission requirements and watch
schedules.

CIC is located in the center of the primary
hull on deck 8—one of the best-protected areas
of the ship. lts layout is the same as the Main
Bridge with the addition of four stations behind
the Captain’s chair facing astern and going left
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to right: Tactical Sensors, Intelligence, Fire Con-
trol, and Shuttle Ops). There is no ready room
or conference area.

Dedicated utilities, subprocessors, and life
support are housed in large equipment bays to
port and starboard. In place of the bridge’s
turbolift 1 and conference room ramp, CIC has
corridor access. Turbolift 2 and the emergency
bridge turbolift occupy the same positions.

CIC Operations

The staffing plan for CIC is different than
the Main Bridge. Under normal cruise mode,
the CIC is operated under the command of the
Tactical Systems Officer (TSO) or the desig-
nated watch officer (usually the Gunnery Officer
on mid watch and the Torpedo Officer on night
watch). This officer sits at the Tadical Systems
console in CIC. The command area is usually
empty during normal cruise mode.

The Conn position is staffed by a Flight
Control Officer, although under normal cruise
mode flight control rests with the Main Bridge.
The Flight Controllers assigned to CIC,
therefore, spend much of their time performing
diagnostics, simulations, and administrative
tasks. The Ops position is unmanned in normal
cruise mode.

The Tactical Sensor and Intelligence
consoles are manned by Tactical Sensor Spe-
cialists on all three shifts and the Fire Control
station is similarly manned by a Fire Control
Specialist on each shift. Tactical analysis of
incoming sensor data is the primary function of
CIC under normal cruise mode. These special-

Self-adjusting
Vertebral Supports

Command Display

(stowed in armrest)

Foot Rest with
integrated display

\‘\é Swivelling pedestal

TSO in turn keep the Security Officer on the
Main bridge informed.

The port and starboard CIC stations are
normally unmanned during normal cruise mode,
but they can be used for running diagnostics
and/or simulations so that the bridge stations
are not tied up with these processes. It is not
unusual for one of these stations to go unused
for days at a time, although the CIC Science
stations are sometimes manned by secondary
mission specialists when ship-wide control of
non-critical systems is desired.

When the ship is on aler, all stations in
CIC are manned and made fully operational. If
the Captain chooses to retain command on the
Main Bridge, a senior officer is dispatched to
CIC to take the command position (usually the

Above: The Captain’s
Chair is a popular Klingon
design which incorporates
a course/speed/position
display in the foot rest.
The chair was modified to
accommeodate the armrest
command display.

Below: Primary hull
cross-section highlighting
the four primary command
areas. Note how well
protected CIC is. Should it

ists keep the Tactical Systems Officer apprised  Executive Officer). Weapons Control may in  beincapacitated, there
of intelligence and target information, and the part or whole be transferred to CIC. would likely not be much
of a ship left to command.
I e R B
Main
Sl Bridge
P | I T - T 1 ? W
; ) ] I = = { FE——T
F=wyyanullife ) e m— ————
— __gn_=;u_s__
Impulse Main
Engineering Engineering
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Main Engineerin

In the gmlikely evgnt that the Main Bridge
and CIC are both incapacitated, most vital ship
functions can be coordinated through Main
Engineering; although the location of CIC means
that if it has been seriously damaged, there is
probably not much of a ship left to command.
Main Engineering also serves as the primary
hul's back-up to CIC in the event of hull
separation.

All engineering, propulsion, communica-
tions, sensor and flight control functions can be
carried out from Main Engineering by redefin-
ing several of the auxiliary engineering consoles,
and the senior surviving officer from the com-
mand staff reports here if possible. I[f no
command staff member reports, the Chief

Engineer assumes command. Weapons con-
trol is usually transferred to the main torpedo
bay. Shuttle operations control is transferred to
Primary Flight Control or shuttlebay 2.

Impulse Engineering

In the event of hull separation, Impulse
Engineering serves as the back-up to the Main
Bridge. The operational scenario would look
much like the Main Engineering scenario above.
Weapons control would be transferred to torpedo
bay 3. Shuitle Ops would be transferred to
shuttlebay 2.

When the ship operates in its normal
docked configuration, Impulse Engineering
serves as the back-up engineering command
to Main Engineering.
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4
Computer Systems

If the warp engines are the heart of a
starship, the main computer is its brain (or more
appropriately one hemisphere of its brain with
the crew being the other). Almost nothing
aboard the Khai Tam (or any modern starship
for that matter) will operate without some degree
of computer control. This fact makes the com-
puter system arguably the most important single
system aboard.

The computer system used on the Khai
Tam is based on computer cores taken directly
from the Galaxy class program, so most of the
related hardware and software is Federation-
designed. The Klingon contribution in this area
is limited to software architecture (especially of
weapons systems) and slave processor
technology.

Due to its Galaxy class base and the fact
that as a Federation vessel it must interface
with all Starfleet databases, the Khai Tam's com-
puter system uses the standard LCARS (Library
Computer Access and Retrieval System) inter-
face. Both voice or keypad inputs are accepted
at most terminals (a few terminals are keypad-
only), and headsets are available for vocal inputs
and audio outputs in high background noise
environments. The LCARS system is a intui-
tive artificial intelligence-based system that is
extremely user-friendly, even Klingon exchange
crew members have commented on its ease of
use. The Klingon-variant ships of the class have
so increased efficiency with LCARS over stan-
dard Klingon interfaces that the Imperial Fleet

is studying the possibility of developing a simi-
lar system for its own use.

Gores

At the center of the computer system are
the two redundant computer cores and sepa-
rable hull “mini-core” that house most of the
memory and processing functions of the sys-
tem. The two primary cores are duplicates of
the cores used in the Galaxy class in structure
and size, and they occupy the same position

Below: If one of the
primary cores is down for
any reason, many dis-
appointed crew members
may find the “temporarily
unavailable” message on
holodeck, library or
replicator terminals.
|

Recreational Program Datahase

unavailable.

ouooeck 1 [ )

EEEaSsTe S aiiiake |
I Due 1o a reallocation of computer
resources, this terminal is temporarily
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Below: An ovedy
simplified schematic
showing the core and major
subprocessor networks.
The separable hull’s mini-
core (large circle aft) had to
be placed off the centerline
due to the ship’s
replenishment system

(see chapter 8).
e |

within the spaceframe (port and starboard near
the center of decks 5 through 14). These loca-
tions are two of the best protected from battle
damage, and the Galaxy class spaceframes
used in the construction of the Qapla’and Khai
Tam already had the proper structural configu-
ration to accommodate the cores.

The only difference hardware-wise between
the Qapla'and Galaxy cores is in the improved
memory capacity and faster-than-light (FTL) pro-
cessing capability of the newer cores. These
units are scheduled to be retrofitted in the Gal-
axy class ships in the next few years.

Either of the two primary cores is capable
of handling all of the ship’s normal data func-
tions by itself if need be, but usually the load is
evenly distributed. If one core must take on
sole responsibility for the system, some recre-
ational functions may be shut down to retain
system speed.

A smaller “mini-core” in the separable hull
is capable of handling all of that hull's key func-
tions in the case of hull separation. It can run
the entire ship’s most critical systems in case
of total primary failure, but many secondary sys-
tems (including replicators and waste recovery
units) must be shut down completely in order
for it to handle the load.

The mini-core is comprised of only three
levels (two primary and one upper) and resides
just off the centerline near the main cargo com-
plex on decks 2, 3 and 4.

Corg Memory & Processing Capability

Processing speed gains in the new cores
were accomplished essentially by fine-tuning the
miniature subspace field generators to increase
their output to 3400 millicochranes (versus the
old figure of 3350). This seemingly slight
increase has resulted in a logarithmic increase
in FTL processor speed.

The “tweaking” of the subspace field
generators also resulted in a slightly more
efficient transmission rate across the micron
junction links (MJLs) which bridge the subspace
boundary layer. A drop of nearly one percent
in transmission loss resulted from the fine-tun-
ing, bringing the total figure for Doppler loss to
only 11%.

This increase in FTL processing capability
presented two options: Either the overall pro-
cessing speed could be increased over previous
versions, or some of the core space previously
dedicated to FTL processing could be reallo-
cated to memory storage—Ileaving the core with
a processing capability equivalent to its previ-
ous version.

In the case of the Khai Tam the choice
was clear: memory. While the increase in
memory modules may not seem significant
(2,280 versus 2,048), the additional 232 mod-
ules provide an extra 146 million kiloquads of
memory. This enables the cores to accommo-
date the Klingon databases required for the

. Core

Bl Command/Engine Subprocessor Nodes

® Major Subprocessor Node
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hybrid technology aboard (not to mention the
Klingon recipes for the food replicators).

Subprocessors &
Slave Processors

Even though the complexity of systems
aboard the Khai Tam are roughly comparable
to her Galaxy class cousins, the number of
subprocessors aboard is significantly less. Only
200 quadritronic optical subprocessors are used
on board versus 380 on the Galaxy. The
decrease in subprocessors is the result of two
important system features. First and foremost,
the separable hull of the Khai Tam is nowhere
near the size of the Galaxy’s battle section, so
many of the full system redundancies in that
ship are not present in the Khai Tam.

Another important difference between the
two systems is the incorporation of slave pro-
cessors which are used extensively in Klingon
computer systems. While subprocessors are
stand-alone computers that can function inde-
pendently of the main core if needed, slave
processors are smaller units which simply carry
out commands of the subprocessor and relay
data to and from it via /O devices.

The slave processors help relieve the load
of the subprocessors significantly. Rather than
have, for example, a torpedo control subpro-
cessor (TCS) which handles datalinks, target
information, warhead loading, etc., for an entire
torpedo bay, the TCS merely coordinates and
commands the activities of the slave proces-
sors at each tube. This significantly reduces
the workload of the subprocessors, meaning
less are needed. Of course, many slave pro-
cessors are needed (almost 200 are used
aboard the Khai Tam), but their use decentral-

izes computer operations so that damage to
any one slave processor does not compromise
an entire subprocessor link.

Datalinks

The cores, subprocessors, slave proces-
sors, and /O devices aboard the Khai Tam are
all linked via the Optical Data Network or ODN.
This network of fiber optic cable runs through-
out the entire ship, reaching everything from
the aft nacelle RCS packages to the forward
gangway hatch controller. Most ODN trunks
run through Jeffries Tubes or corridor panels
for easy access, although those that link critical
or secure systems are usually run through pro-
tected conduits (see chapter 7 for more
information on the ODN).

Redundancy to the ODN links is provided
by a dedicated network of short-range radio fre-
quency (RF) links, providing emergency data
communications with the Main Bridge, CIC, Main
Engineering and Impulse Engineering. A sepa-
rate set of short-range RF links are dedicated
to data transfer with hand-held devices like
PADDs and Tricorders.

One more layer of redundancy is built into
the system with an old Klingon stand-by: a net-
work of wire connections to carry digitized
electronic impulses. This is a much slower sys-
tem than the ODN or RF connections, but it is
highly reliable and damage-resistant. The net-
work connects only the most critical of the ship’s
systems and is used only as a last resort. This
hard-wired system is found on almost all Klingon
vessels and has proved its worth several times
over the last fifty years.

Datalinks external to the ship are set-up by
the Communications Department. See chapter
8 for more information.
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Propulsion

The propulsion systems of the Khai Tam
are indeed hybrid systems. The most impor-
tant goal of the hybrid technology program—the
combination of a Federation warp core and Klin-
gon nacelles—proved to be the most trying and
most rewarding phase of the program. The
use of Klingon impulse drive hardware controlled
by Federation engine control routines was
another tricky marriage. In the end, however,
the hybridization paid off.

Warp Propulsion

The design of the warp propulsion system
(WPS) for the Qapla’ class was possibly the
most difficult, and most successful synthesis of
Federation and Klingon technologies in this joint-
technology vessel. The joint-design team had
to overcome many obstacles in the develop-
ment of this, perhaps the most critical system
on board.

The first difficulty arose in the basic design
of the ship: how to incorporate elements of both
civilizations’ fundamental design strategies into
the ship, and still allow it to be warp-feasible.
Computer modeling at the Daystrom Institute of
Technology and at similar centers in the Klingon
Empire showed that the saucer-wing configura-
tion would be, theoretically, the most viable
design. This model was submitted to the de-
sign team, and, with a few minor changes, went
on the drawing board as simulation QX-0001,
Qapla’ Class Development Project.

The second problem then arose: the warp
field dynamics proposed by the computer mod-
els were not feasible by using either technology
alone. Both sides brought in their top experts
in warp propulsion, subspace theory, and related
fields to attack the problem. Finally, a Klingon
team provided the answer through the introduc-
tion of a third source: Romulans.

Many years ago, the Klingons had given
the Romulans warp technology during their ill-
fated alliance. A Klingon team had developed
warp dynamics equations to fit the highly suc-
cessful Romulan “Bird of Prey” vessels which
were essentially a saucer-wing design. Pre-
liminary modeling by the Klingon Qapla’ team
showed that incorporation of the old Romulan
warp field configuration might provide the warp
dynamics necessary for the Qapla’ class.

The joint propulsion design team took this
theory and expanded it to incorporate new dis-
coveries and advances in warp physics. After
almost four months of grueling, 18 to 24-hour
days, the propulsion team had managed to cre-
ate a warp field configuration for the design.
However, this created more problems for the
design team.

The next obstacle: how to move a vessel
only slightly less massive than a Galaxy class
vessel (4.43 million metric tons compared to
the Galaxy’s 4.96 million metric tons) at cruis-
ing warp speeds higher than those of the Galaxy
class. This time, the solution came from a fusion
of the two technologies.
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Below: A floar plan of Khai
Tam's Main Engineering
complex clearly shows the
unique harizontal
adentation of the M/ARA
assembly. The ship simply
isn’t thick enough in
draft to use a vertically
oriented assembly.
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While both technologies were capable of
providing similar warp speeds, each technology
did so in a different fashion. The lack of quality
dilithium crystals and inferior matter/antimatter
purification techniques served to inhibit the Klin-
gon engines, dictating that they develop superior
driver coils, which are capable of more rapid
plasma injections and of providing better warp
field stability than the Federation top-of-the-line
engine could. The Federation engines have
access to higher-quality dilithium and antimatter,

but not quite as strong driver coils. The combi-
nation of the two technologies allowed the
engineers to meet the propulsion requirements
set out in the Qapla’ class design goals.

Again, however, this systems integration
proved to be difficult. The design team not only
had to write an almost entirely new computer
program to control the plasma injector systems,
they had to redesign the injector system itself
to enable the Federation plasma transfer con-
duits to coordinate with the Klingon driver coils.
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This particular component of the WPS con-
tinued to plague the engineers throughout the
design of the vessel, causing delays in the com-
missioning of the Qapla’ for almost a year due
to power system integration problems. In its
space trials, Qapla’ could only reach Warp 5.2
before resonances from the driver coils would,
as one test engineer described it, “threaten to
shake us all to pieces.” Programming changes
in the plasma injector programs along with a
slight redesigning of the injectors themselves
managed to prevent the resonances, and
enabled the ship to reach its original design
specifications.

One added bonus did come out of this
design, though. Because of the placement of
the engines and the vessel’s angled-wing
design, there exists a large empty space
underneath the saucer section in the warp
envelope. This space is not exceptionally large,
but would enable the Khai Tam to keep a
deployed runabout or shuttle inside her warp
envelope without seriously affecting her
performance. While this theory looks promis-
ing, a practical test has not yet been attempted.

Matier/Antimatier Reaction Assembly

In a warp propulsion system so extensively
redesigned, the matter/antimatter reactant
assembly (M/ARA) is remarkably untouched.
The only major difference from the Galaxy class
to the Qapla’ class is that in the Qapla’, the
assembly is horizontal. It is located entirely on
Deck 12, with the matter reactant ‘injector to
port, and the antimatter reactant injector to star-
board. In the warp core itself, the dilithium
crystal assembly is mounted in the “ceiling”, and
is accessible for maintenance only from the
Main Engineering mezzanine catwalk.

This rather unusual configuration is due to
the fact that the shallow draft of the primary hull
made it nearly impossible to install the M/ARA
vertically in the Qapla’ class. Therefore, the
design team developed the idea of installing it
horizontally in the portion of the new design
which corresponded to the old docking latch
area in the Galaxy class saucer section. This
placement allows for explosive ejection of the
M/ARA through the bottom of the hull in extreme
emergencies. This did, however, require some
interesting designing of the power transfer
conduits to get the energized plasma to the
warp nacelles.

Access Hatch
& Plasma Seal

Shock Mount
Bushing

|HalsMal

Fine Positioning
Adjustment

PortSide ____ I~

Shock Mount
Assembly

Articulation
Frame

Shaped
Dilithium Crystal

Crystal
Mounting Nib

Starboard Side

Matter Feed

Power Transfer Conduits

The power transfer conduits (PTC) run
down from the matter/antimatter reaction cham-
ber, then split between Decks 13 and 14 to run
out to the wings, and then on to the nacelles.
(See diagram next page.) The conduits are
identical to standard Galaxy class PTCs, both
in material composition and construction. In
the event of an emergency in which the warp
core must be jettisoned, the PTCs are equipped
with explosive shear-plane joints located exactly
below the ends of the warp core. Thus, the
entire M/ARA-PTC system in that section can
be jettisoned at one time.

The system does have one slight change
from its Galaxy class counterpart. Instead of
three EPS taps, this system is equipped with
four. Three of the taps are in their standard
locations, at 5, 10, and 20 meters from the end
of the reaction chamber. However, the fourth
tap is located on each conduit at the “elbow”
portion of the wing (where the wing turns at a
downward angle as it approaches the nacelle).
This fourth tap is connected to the disruptor
cannon located at that point on the wing. Since
the disruptor requires energized plasma, the
design engineers determined that this would be

Anlimaltelr Feed

Above: A cross-section
of the dilithium crystal
articulation frame. This is
precisely how the crystal
“hangs’ in the horizontal

warp core.
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Above: A simplified
schematic of the propulsion
units and EPS feeds. Note
the M/ARA and antimatter
pods. In an emergency, the
M/ARA would be blown
out the bottom of the ship
and the pods would be
blown out the back.

Below: External and
internal views of one of the
Khai Tam' s nacelles. Note

the Field Manipulation
Matrix Assembly—it has
no Federation equivalent.

the easiest location to draw it off, and therefore
placed the cannons at that point. Continued
computer models and eventual live-fire IWS
testing showed that there was no detrimental
effect to the weapons’ firing arcs or effective-
ness by having them placed in that position, so
the design was kept.

Warp Field Rlacelles

The nacelles on the Khai Tam are almost
identical in form—if not in scale—to the nacelles
on the Vor'cha. The Khai Tam’s nacelles are
proportionately larger in every respect (includ-
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SIF/IDF
Generators

T

Warp Driver
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ing their interior components). The Khai Tam’s
nacelles are also slightly thicker to allow for the
inclusion of the triple-redundancy SIF and IDF
systems to help hold the nacelles together dur-
ing maneuvers.

The aforementioned Klingon driver coils in
each nacelle are squarer and narrower than
their Federation counterparts. They are also
thicker and more durable. Their operation is, in
theory, similar to Federation coils, although their
plasma injectors fire sequentially fore to aft
rather than the aft to fore firing of a typical Fed-
eration design. This causes the warp field to
emanate from the nacelle at about 3/4 of the
way back from the bussard collector through a
field manipulation matrix assembly unique to
Klingon engines. This matrix varies the geom-
etry of the field in a way unlike Federation
engines. It works as a unit with the driver coils
which are unstable and useless without it.

On Khai Tam (and later Relentless) the
original Klingon nacelle design was altered
slightly to allow a standard Federation mainte-
nance port to be installed instead of the Klingon
equivalent. This allows the nacelle to be ser-
viced by a standard Federation work pod while
at a starbase or during low sublight travel. For
other maintenance, the nacelle is only acces-
sible by Jeffries tubes and service crawlways in
the wings. The nacelles are equipped with an
emergency separation system, allowing them
1o be fired away from the ship at a rate of 25
meters/second in the event of catastrophic fail-
ure or combat damage.
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Impuise Propulion

As on most any modern starship, primary
sublight propulsion and auxiliary power genera-
tion is provided by the impulse propulsion
system (IPS). A high flank speed capability
was sought in the Qapla’class IPS, so early on
it was decided that a Klingon design would be
pursued.

Starfleet's vessels are more adapted to
long-range exploratory missions, so efficiency
is the name of the game in IPS design in the
Federation. The Klingons, howsver, have much
more experience in planetary system, high-
speed combat maneuvers, so power is the order
of the day in their IPS design. What Klingon
IPSs lack in finesse, they more than make up
in brute strength.

It was this unbridled pushing power that
was sought in the design of the Qapla’ class
IPS. The huge IPS assembly on the Vor'cha,
for example, would be a more than adequate
replacement for all three IPS engines on the
Galaxy even though the Vor'cha is the smaller
vessel.

IPS Engine Configuration

Initially, only one large engine assembly
was anticipated for the primary hull, and one
for the separable hull. But no one on the de-
sign team had ever had to push a ship that big
that fast before, and it was soon discovered
that even with Klingon engines, the plan would
be inadequate. Plans were quickly revised to
place two larger engine assemblies on the pri-
mary hull, with two smaller ones on the
separable hull.

The primary hull assemblies are main
impulse engines (MIEs) one (port) and two (star-
board). Each MIE is actually an assembly
integrating three large Klingon TT420 engines
(the type found on the Vor'cha). The MIEs
thrust parallel to the vessel’s centerline in
docked configuration. In separated flight mode,
the thrust is vectored slightly in the Y+ axis to
compensate for the reduced mass above the
straight-thrust line.

Similarly, the auxiliary impulse engines
(AIEs) in the separable hull consist of one TT420
engins each. In docked configuration their thrust
is vectored slightly in the Y- axis to compen-
sate for their position above the vessel's
straight-thrust line. ‘They are positioned to thrust
straight and parallel to the centeriine of the sepa-
rable hull in separated flight mode. Due to their
positioning on either side of shuttlebay 2, the
AIEs do thrust slightly outward at angles care-
fully calculated to cancel each other out in
directional vector.

The TT420 engine operates along the same
theory as the Galaxy's IPS, but on a larger
scale. It, too, is composed of four stages,
beginning with pellet-deuterium impulse reac-
tion chambers (IRCs), going through accelerator/
generators (A/Gs), driver coil assemblies
(DCAs), and ending with vectored exhaust
directors (VEDs).

The principal advantages of the Klingon  Below: The IPS engine
engines lay in the IRCs and DCAs. The IRCs assemblies as seen from
of a TT420 are larger than any IRC used in the  astem of the ship. The
Federation. They also use larger deuterium  smaller AlEs (angled gray
fuel pellets and have more powerful initiators ~ blocks in center) must be
than Federation IRCs. These factors combine ~ carefully vectored to avoid

PRI i imparting unwanted
Loni?rrz::;:e a more powerful initial reaction per iy PN

spacecraft.
O e |
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The DCA used by the Klingons produces a
much more stable field effect than the Federa-
tion equivalent. .The concept of using DCAs to
assist the impulse engines (by reducing the ap-
parent mass of the spacecraft and assisting in
the slippage of the continuum past the space-
craft) is relatively new in the Federation. The
Klingons have had DCAs for almost twice as
long as the Federation, and their vast warp driver
coil experience has led to the powerful second
generation DCAs used in the TT420.

IPS Engine Gontrol

The one area lacking in Klingon IPS design
was engine control. The throttle control over
engine output has always been crude, leading
to inexact speeds and a characteristic lag
between throttling and speed change. Similar
crudity has been hallmark in the VEDs as well,
requiring over compensation in course adjust-
ments. IRC reaction rates have also been
difficult to control which leads to deplorable
engine efficiencies.

The joint-design team decided to attack this
problem by setting Federation engineers (the
“efficiency experts”) to the task of rewriting the
Klingon engine controller subroutines. This led
to a series of headaches, arguments, and nota-
bly one fist-fight, but in the end, produced four
million lines of code that solved many of the
fine control problems. Fuel efficiency for the
IRCs, however, remains poor.

Low Velocity Maneuvering

Initially, the design team looked at several
thruster designs to provide low-sublight maneu-
vering capability to the Qapl/a’ class. The team
finally settled on a Federation package that
would utilize existing impulse engine VEDs to
distribute maneuvering thrust.

Then one of the Klingon engineers asked
a question that had never occurred to anyone
else on the team: Why not simply turn off the
DCAs and A/Gs and use the impulse engines?
Without the bensfit of the accelerators and driver
coils, IPS thrust is significantly reduced and is
barely capable of pushing the spacecraft—per-
fect for extremely low velocity maneuvering!

Although it sounded simple, there were rea-
sons this had never occurred to anyone. Engine
efficiencies in this mode were even more atro-
cious than normal, and energy expenditure
seemed unreasonable for the net effect. How-
ever, another concerted effort by the IPS
software team resulted in a low-thrust subrou-
tine that evened out the energy expenditure and
made the idea workable.

In the end, it was decided that the slightly
higher cost in energy was balanced out by the
savings of not having to install thrusters. This
was feasible especially because the Khai Tam
and her sister ships are designed for maximum
patrols of only one year. If she was required to
perform a five-year mission, the extra fuel
needed would prohibit the idea.
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Weapons

Due to the nature of the mission they were
expected to fill, the Qapla’ class vessels were
developed with some of the most complex and
varied weapon systems of any starship in exist-
ence. It was due to this complexity that the
design team decided to develop phasers, dis-
ruptors, and photon torpedoes together as an
Integrated Weapon System (IWS). Later,
deflector shields wers also included under the
IWS umbrella.

Treatment of all weapon systems as a unit
meant that designers took into account how
every aspect of every weapon interrelated to all
the others. Not only has this led to remarkable
efficiency in weapons operations, but the idea
has spawned ground-breaking strategies in
weapon deployment.

Torpedoes

Because much of the perceived threat the
Qapla’ class was built to counter involved battle
at warp speeds, torpedo development was con-
sidered a high priority. In fact, the Khai Tam
currently carries a greater number and variety
of torpedoes than any ship in Federation or
Klingon history.

The Khai Tam is fitted with six forward tor-
pedo tubes and six aft tubes, including two aft
tubes in the separable hull. She was to carry
eight tubes forward, but the two outermost tubes
were converted to dedicated probe launchers
when her mission objectives became more

exploratory in nature. The tubes are arranged
in pairs and are designed specifically for the
Qapla’ class ships to handle either Klingon or
Federation torpedoes. The loading systems,
similarly, can load either Klingon or Federation
torpedoes with warheads and fuel.

Both Federation and Klingon torpedoes are
used because of the strengths of each. Kilin-
gon torpedoes are smaller and have a shorter
range than Federation designs, but they are
faster and have a 20% higher yield per unit
warhead mass than the highest-yield Federa-
tion torpedo. On the other hand, Federation
torpedoes have longer ranges and more
sophisticated guidance systems than their
Klingon counterparts.

Klingon Torpedoes

Four types of Klingon torpedoes are car-
ried aboard Khai Tam. Type 1 is the standard
bird-of-prey round with a fixed yield. Type 1
torpedoes are small, so as many as 10 can be
loaded in a single launcher at one time, and
warheads and fuel are already inserted in the
torpedoes, so they require no pre-flight load-
ing. They are used primarily for quick reaction,
short range firing—known in torpedo parlance
as “snapshot” firing.

Type 2 torpedoes are slightly larger and
have variable yields depending on pre-flight war-
head loading. Both types 1 and 2 are guided
by pre-flight data updated until the moment of
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The Type 4 can actually be fired with no target
information, acquire its target passively or
actively, attack, and reacquire and attack if it
misses or loses its target before detonation.
Both Type 3 and 4 torpedoes can be fitted with
impact, proximity, timed, or impact-delayed
fuses. The impact-delayed fuse is used so the
torpedo can drive the warhead several meters
into a target before detonation.

Federation Torpedoes

Two types of Federation torpedoes are
used. The Federation long ago abandoned non-
guided torpedoes like the Klingon Type 1 and
2, so both the Mark IV and new Mark V have
guidance capabilities equivalent to the Type 4
although their performance is superior in accu-
racy and acquisition.

The Mark IV has been the Federation stan-
dard in torpedo design for roughly eighty years,
the only major changes in the design being soft-
ware upgrades. It is basically the same torpedo
carried by all torpedo-armed Starfleet vessels,
although the Qapla’class Mark IVs (designated
Mark 1Vq) have all been fitted with a waist ring
or “sabot” so the elliptical cross-section projec-
tiles can be more effectively launched from the
new round cross-sectioned tubes. The Mark
IVq has impact, proximity, timed, or impact-de-
layed fusing capability.

The Mark V was designed specifically for
the Qapla’project. It is cylindrical to fit the new
launcher, and therefore is able to carry more
fuel to extend its range. Its most remarkable
feature, however is its multiple payload design.

Each Mark V carries four multiple indepen-
dently targetable submunitions (MITS) which
separate from the main torpedo casing any-
where from 10 to 60 kilometers from the target.
Each MITS guides itself to the target after a
random break-away maneuver that presents the
target with four randomly vectored incoming
weapons rather than one. Each MITS has a
variable yield, but their maximum yield is equiva-
lent to 75% of a Type 1. Each can also be
fused independently with any Mark IV fuse.

To add insult to injury, the delivery vehicle/
warhead bus section follows the MITS into the
target as well. While its effectiveness as a pro-
jectile is limited without a warhead, its
momentum and residual fuel supply can land a
significant punch if the MITS have been suc-
cessful in destroying the target's shields.
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Although mines have limited use in mod-
em combat due to sophisticated detection and
deflector systems, the Khai Tam does carry two
types which can be laid or launched from any
torpedo tube.

The first type of mine is the standard Kiin-
gon gravitic mine which is laid in position and
waits dormant. When its gravitometer detects
the gravimetric field disturbance of a ship, it
powers up and propels itself to the target much
like a slow torpedo. It can be programmed to
detonate on impact, within proximity, or it can
be programmed to attach itself to the target
ship’s hull and detonate later. It uses a similar,
but smaller warhead as the Type 1 torpedo and
has a very short range.

Gravitic mines are of little value against
large, sophisticated targets, but can be useful
for enemy detection and delay if laid in strate-
gic choke-points. They are small, have only
passive sensors, and use “quiet” propulsion sys-
tems which make them very hard to detect.

The more nefarious type of mine carried
was actually developed jointly by the Klingons
and Federation for the Qapla’ class. lts official
designation is the Energy Attractant. Static
Explosive-1 (EASE1), but it has come to be
known affectionately as the “exploding leech™.

Actually a hybrid of torpedo and mine, it
waits in position until its passive sensors detect
a target. It then activates and flies to its target
like a Mark IV or Type 4 torpedo. If it encoun-
ters a deflector shield prior to reaching the target,
it shuts down propulsion and “attaches” itself to
the shield. It waits until the shield is lowered
and then detonates with a variable yield maxi-
mizing at about Type 3 maximum yield. I the
EASE!1 is not destroyed before attaching to the
shields, a target has a difficult situation in
attempting removal as shields must be lowered
to use transporters or launch auxiliary craft.

Since both types of mines are designed to
start from a dormant position independent of
the ship, they cannot use the traditional warp
“hand-off” field from the ship and therefore can-
not be used at warp speeds.

Below: A synopsis of the
gravitic mine laying system.
These mines can be
surprisingly effective when
used appropriately. Since
they are so hard to detect,
an area of space can be
closed to traffic simply by
suggesting that mines have
been laid there. Tt will take
days or weeks to confirm ar

deny their presence.

Klingon Gravitic Mine Laying System

1. Ten mines are loaded in a
standard torpedo tube. The
mines receive deployment
instructions via tube datalink
up until release.

3. Once clear of the ship, the
mine's propulsion system uses
tiny bursts to place the mine in

2. The torpedo tube magnetic

coils draw the mine out of the
tube. This saves fuel for the mine
as well as leaving the tube clean
of propellant residue.

Type 17 Gravilc Mine

the proper deploymient area.

The gravitic mine is compact and simple in design. Itis easy
to maintain and highly reliable. It is named for its ability to
sense the gravimetric field of a ship with its sensitive
gravitometer (3) and to propel itself toward that field with its
whisper-jet distributed thrust propulsion system (6). Its
programmable fuse (2) can be set to detonate on impact,
within proximity of the ship, or within minutes of attaching
iteself to the ship's hull with its magnatomic grappler (1). It
uses a small but powerful shaped-charge warhead (5) to
pierce the ship's hull. It receives deployment instructions via
tube datalink through its circular launching collar (4) and
proceeds to the deployment area where it then halts with its

thrust reverser (7) and holds position until used or swept.
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Below: Schematic of the

Phasers

Phaser hardware for the Qapla’ class is
essentially the same as the Type X phasers
used in the Galaxy class. The same type of
collimating emitter is used, and similar maxi-
mum outputs are experienced. Emiiters are
located on the ventral and dorsal surface of the
primary hull, with smaller emitters on the aft
ventral surface of the separable hull and the
outboard edges of the nacelle hardpoints on
the wing tips.

The advancement in the Khai Tam's
phasers lie in the targeting and beam control
software. Based on data collected in Borg en-
counters, the Khai Tam’s phasers were
designed to operate normally in a randomly
changing manner. Beam intensity, width, and
frequency can be set to vary randomly, as can
the actual targeting point being fired on. The
beam can be fired in a steady constantly chang-
ing stream, or a series of pulses with each pulse
having different characteristics and targets.

The phaser system also has a “smart” com-
ponent which analyzes attack information and
damage assessments from the fire control com-
puter. If a particular combination of frequency/
width/intensity has been adapted to and shielded
against, the computer deletes that combination
from the random pattern so that the phasers do

GLG-20 disruptor cannon. N0t waste energy and time by using combina-
Twoare camied under the ~ tions already adapted to. Of the millions of
wing assemblies. Itssmaller ~ possible combinations of beam characteristics,
sibling, the GLG-17won  the computer randomly picks only 10% of the
 galacticacdaimasthe  possibilities to use at a time, so all possibilities
disruptor of chaice enthe  cannot be quickly adapted to.
Klingon bird-of-prey design.
R e
EPS Siphon Primary Collimating
Control Superconductors
IDF Muzzle-Stage
Generator Accelerator
EPS Siphon
& Plasma Ghainber WAETS
Plasma PCS
Ejection Barrel Controller

Disruptors

The Khai Tam carries two large Klingon
GLG-20 disruptor cannons, one under each
wing. She was also to have one in the forward
structural ring and one on the ventral side of
the separable hull, but these were deleted in
favor of more science equipment when mission
parameters changed.

Klingon disruptors are similar to Federa-
tion phasers in that they are beam-type
weapons. There, however, the similarity ends.
While a phaser draws energy from the ship’s
electro plasma system (EPS) to power its emit-
ter which then emits an energy beam, a disruptor
actually draws off energetic plasma from the
EPS and fires plasma bursts from its “barrel”.
While phasers subtly but suddenly vibrate mol-
ecules apart, the disruptor goes with the
brute-force approach of merely smashing them
into their.constituent particles. More a cross
between a projectile weapon and an energy
weapon, disruptors have unique characteristics
that make them more desirable than phasers in
certain situations, and less in others.

They are more effective at close range than
phasers. Their impact on a target over a short
distance is much more damaging than a phaser
hit of similar intensity. However, the plasma
bursts do have a tendency to dissipate over
long distances, so they do not have the effec-
tive range of a phaser. The plasma bursts can
be varied in intensity according to the amount
of plasma siphoned off for the shot, but disrup-
tors are nowhere near as adaptable as phasers
for a Borg-like threat.

Deflector Shields

Deflector shields are the last-ditch defen-
sive system of a ship. While they can be
extended or contracted slightly from their nor-
mal operating range around the ship, they are
essentially passive, absorbing impacts of energy
and projectiles. They are a reactive defensive
system.

The Khai Tam has a two-shield layer of
deflector shields which operate about 50 meters
apart giving a “twin-hull” effect. The shields
vary their operating frequencies in a random
pattern which changes every ten nanoseconds.
Neither shield ever operates at the same fre-
quency as the other at the same moment.
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The two-level effect is generated through a
complex calculation regarding shield regenera-
tion. Like any energy shield, the deflector
shields must be regenerated every few nano-
seconds to maintain their intensity. That means
that the shields are significantly weakened for
the critical few nanoseconds needed for regen-
eration. While not really “down” in the traditional
sense, the shields can be exploited during this
stage. Although intimate knowledge of the
shield’s regeneration pattern is required, this
down period has been exploited in the past to
insinuate a transporter beam through a ship’s
shields.

On the Khai Tam this “window” in the inte-
rior shield is used to regenerate the exterior
shield. Although the exact timing and rate of
regeneration is obviously classified, the pattern
operates like this:

. Command to raise shields initiated.
. Exterior shield comes on.
. Interior shield comes on.
. Exterior shield “down” for
X nanoseconds.
5. Interior shield “down” for
X nanoseconds/exterior shield
simultaneously regenerates.
6. Interior shield regenerates.
7. Repeat steps 4 through 6.

HON -

By carefully calculating this sequence, nei-
ther of the two shields is ever weakened at the
same time (save for about ten picoseconds at
the beginning of step 5). If the shields are
under attack by a steady energy beam during
this sequence, some energy can seep through
during the regeneration process. This seepage
may prevent the complete regeneration of the
shield and therefore leads to a corresponding
drop in shield intensity. For example, a steady
beam from a Type X phaser on the Khai Tam’s
shields would lead to a 50% drop in shield
intensity after about five seconds. Fortunately,
a steady phaser beam of five seconds would
be an enormous energy drain on the attacker.

As with Galaxy and Vor'cha class vessels,
normal cruise mode calls for only minimal
operation of shielding, and much of the time
only one shield is used. However, the two shield
variable-frequency configuration has proved
hard to defeat in combat simulations.

Also incorporated into the deflectors is the
new metaphasic shielding technology. The
metaphasic shield generates a radiation and
heat protective shield that actually feeds off
absorbed EM radiation to increase its strength.
It is highly useful in the close study of stellar
phenomenon (its original application), but is also
invaluable in using a stellar corona to hide the
vessel in a combat situation.

[Em e
Above: Cross-sectional
shield geometry in normal
“heavy front” configura-
tion. The shield geometry
of both the inner and outer
layers can be altered
significantly in all three
axes. Both layers can also
be expanded or contracted
about the ship; however,
the layers cannot be placed
too close to one another or
there will be significant

interference between them.
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1
IWS Operations

In the technical orientation manuals of most
other ships, weapons operation is barely
touched upon. Usually the normal types, and
quantities of weapons are given and not much
else. On those ships, weapons are not a prior-
ity and weapons handling is left to the weapons
specialists.

On the Khai Tam however, priorities are
different. Every crew member aboard is
expected to know how to load, arm, and fire a
photon torpedo. In a combat emergency, that
knowledge may be critical. This chapter touches
on the basics of Integrated Weapons System
(IWS) operation. In addition, each crew mem-
ber receives detailed weapons training within
their first three weeks aboard.

Torpedo Operations

The most complex weapons operations
aboard the Khai Tam are without doubt the pho-
ton torpedoes. Unlike a Galaxy class ship which
has only one torpedo type and two main launch-
ers, the Khai Tam has 12 torpedo tubes, six
types of torpedoes, and two types of mines.
This ordnance load and deployment scheme
mean that torpedo operations on a Qapla’class
ship are much different than on a Galaxy class.

For example, on the Galaxy, only the Mark
IV is carried, so a simple sequential loader can
put round after round into the tube. On the
Khai Tam six types of torpedoes are used so a
different multi-function loader must be used.

On the Galaxy, the only way to increase
salvo capability with two tubes is to fire more
torpedoes per launch per tube—meaning very
long tubes (30 meters) to hold up to 10 torpe-
does at a time. On the Khai Tam there are 12
tubes available, so more than one round of any
type of torpedo (save the Type 1) is rarely
needed and much shorter tubes are used (about
10 meters).

The 12 torpedo tubes are arranged along
with their loaders and ordnance storage to form
torpedo bays. The Main Torpedo Bay (MTB)
encompasses all six forward tubes (tubes 1
through 6). In the aft portion of the structural
ring are torpedo bays two (TB2) and four (TB4).
TB2 is on the starboard side and consists of
tubes 7 and 8. TB4 is on the port side and
covers tubes 11 and 12. On the aft centerline
is the separable hull torpedo bay (TB3) which
houses tubes 9 and 10.

Miain Torpedo Bay

The MTB houses the torpedo fire control
complex. In an emergency, the MTB can oper-
ate any other torpedo bay remotely, and all
ordnance loading and firing instructions come
either from here, the CIC, or the Main Bridge.
Tubes 1 and 2 (tubes are numbered clockwise
from the forward tube furthest to port) are rigged
for Type 1 use only, while tubes 3 through 6
can be loaded with any type of Klingon or Fed-
eration torpedoes.
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Above: All the Khai Tam's
torpedo tubes are arranged
in pairs, as in the instal-
lation shown here. Note the
squibb launcher in between
each pair of tubes. Thisisa
sealed unit with eight small
antimatter charges and four
The squibb lannchers are
usually exchanged as whole
units from the outside of the
hull at a starbase, although
there is a maintenance hatch
on the interior wall for

IMETZENCY ACCESS.

Torpedo Bays 2 and 4

The aft port torpedo bay (TB4) and the aft
starboard torpedo bay (TB2) have rack and
launcher systems identical to those in the MTB.
The only difference is the ordnance load car-
ried. In place of Type 2 torpedoes, 50 gravitic
mines are racked behind each tube. And in
place of Type 3 and Mark V torpedoes, two
racks of 10 EASE1 mines are stowed. (See
“Mine Operations” below.)

Torpedo Bay 3

TB3 is a unique case as it houses only
Type 1 short-range fixed-yield torpedoes. (TB3
is basically a defense-only affair, which is why
it is located in the separabk hull.) These are
snapshot weapons, so at least one tube is kept
loaded and armed at all times. A simple
sequential loader takes rounds from a con-
veyor/rack system directly behind each tube
which houses about 20 torpedoes.

Torpedo Loading

The Type 1-Only tubes (1, 2, 9 and 10)
have simple sequential loaders that are smaller
versions of those found on Galaxy class ships.
Each loader holds 20 Type 1 torpedoes. These
sequential loaders have the advantage of being
extremely fast and very reliable, hence their use
with the snapshot Type 1s.

The remaining tubes have more complex
multifunction loaders with multiple storage racks
behind them. The rack system is five levels
high (rack 3 is at deck level, racks 1 & 2 extend
below the tube deck, racks 4 & 5 extend above).
Each level holds one type of torpedo. The Type
2 rack is 20 torpedoes deep, the Type 3 and
Mark IVq racks are 15 torpedoes deep, and the
Type 4 and Mark V racks are 10 torpedoes
deep.

The torpedoes are transferred to the tube
by a multi-function loader capable of arming
and fueling any type of torpedo or mine. It can
also remove fuel and warhead from any ord-
nance withdrawn from the tube. Within 30
seconds, any type torpedo can be chambered
into the tube and prepped to fire. In one minute,
a round can be removed from the cylinder, re-
racked, and a new round chambered to produce
any ordnance load desired.

Targeting Data

The torpedoes receive target data through
a series of datalinks in the system. Each tor-
pedo is fitted with a circular launching collar.
As long as this collar is in contact with a datalink
strip, the torpedo is in communication with the
IWS computer.

The first datalink in the loading system is
at the head of each rack. The next torpedo to
be used in each rack is in constant contact with
the IWS computer, being fed a steady diet of
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target information including all potential threats.
When the torpedo is transferred to the loading
shuttle on its way to the tube, it picks up the
shuitle datalink which may give it more specific
targeting information. When the round is cham-
bered, the torpedo picks up the tube datalink.
Here, it will confirm its previous instructions or,
if it has not yet done so, it will receive assign-
ment to a particular target or target area.

Target data usually includes at least the
location of the targetitarget area, the best course
and speed to intercept, and the safety range.
The safety range is the minimum distance the
torpedo is allowed to travel before detonation
(to protect the ship from detonation in close
proximity), and the maximum distance it may
travel without detonating (to keep an armed tor-
pedo from missing its target and continuing on
for light-years until it hits something).

Launch modes

Although programmable torpedoes can be
customized for almost any circumstance, there
are several pre-defined launch modes:

Snapshot - A snapshot is an emergency
launch when there is no time to assemble
Target Motion Analysis (TMA) or to fig-
ure a firing solution. A torpedo is simply
launched down the bearing of an incom-
ing weapon or close contact.

Bearing-Only Launch (BOL) - This
launch mode requires no range informa-
tion. After the snapshot, the BOL is the
least desirable launch mode as it has a
great risk of failure.

Range-Bearing Launch (RBL) - When
both range and bearing to target are
known, a torpedo may be sent on an RBL.
This mode has five variations:

1) RBL-Dead is the mode when the
exact firing solution has been calcu-
lated from the TMA and the exact
position of the target is known. With
RBL-Dead information a Type 1 or 2
torpedo is ideal since they are
unguided once they leave the tube.

2) RBL-Small is the mode when the
general area of the target is known,

but the torpedo will have to develop
or be guided through a search pat-
tern in the area to lock on the target.

3) RBL-Large requires the torpedo
to perform its end-game search in a
larger area. This mode is used when
the firing solution is unsure, or the
range information may be faulty or

rapdly changing.

4) RBL-Autonomous. The big tor-
pedoes (Type 4, Mark IVq and V)
can perform an autonomous search
in an area if a target is not where it
is expected to be when the torpedo
arrives. They can also be launched
in this mode with no target informa-
tion (if they do not encounter a target
after reaching their safety range or
after a programmed time allotment,
they will self-destruct).

5) RBL-Reacquire is the mode for
big torpedoes when the ship wishes
the torpedo to re-attack a target that
it misses on an RBL launch.

The big torpedoes also have the Autono-
mous and Reaquire options for BOL, but this is
seldom done (BOLs are seldom required).

Launch Mode - Torpedo Compatitilty Chart

B Ideal Application
. Nominal Application

Snapshot

BOL

' RBL-Dead

RBL-Small

\ RBL-Large

RBL-Autonomous

RBL-Reacquire
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Mine Operations

It is said that the most cost-effective mine
laying operation is a press release—the impli-
cation being that even if you only say you have
laid mines, the enemy must still perform an
exhaustive sweeping operation to assure the
safety of the disputed area. Fortunately, the
Khai Tam is equipped to go a little bit farther
than issuing statements to the press.

Mine Laying

Initial velocity is of little importance in mine
operations as they are left behind in a small
area to attack targets later. Therefore, the tor-
pedo tube magnetic coils gently draw the mine
out of the tube with a low initial velocity, and
the mine positions itself with its propulsion sys-
tem after it clears the ship. This has the added
advantage of keeping the torpedo tube free of
propulsion residue.

While the EASE1 mine has a propulsion
system similar to a torpedo, it is interesting to
note that even if you wanted to ‘fire” a gravitic
mine you could not. The mine's small propul-
sion system would be incapable of controlling
or stopping it if it was launched at high velocity.

Ten gravitic or five EASE1 mines can be
loaded in one tube simultaneously and take only
seconds for distributed laying. If the tactical
situation warrants, the ship’s entire complement
of mines can be laid in just under ten minutes.
As each mine is laid, its position is carefully
recorded by both the IWS and navigational com-
puters.

Winesweeping

The tactical advantages to mines are obvi-
ous. The drawback, however, is that eventually
a ship must retum to sweep the mines. Of
course, any ship can be a minesweeper...once.
But the Khai Tam is equipped to sweep mines
as well as lay them. In mine sweeping opera-
tions, active sensors are used to pinpoint the
mine’s location, and low-level phaser bursts are
used to detonate the mine at a safe distance.
If recovering her own mines, the Khai Tamcan
send a triple-encrypted signal to each mine, dis-
arming it and activating a coded transponder.
The ship can then beam its mines back aboard
and re-rack them for later use.

Disruptor Operations

Disruptors are much less complex to oper-
ate than the torpedo/mine system. Target data
is fed to each disruptor from CIC. Although
generally controlled from CIC, each disruptor
can be targeted and fired by her crew indepen-
dently if CIC is inoperative or releases control
to the crews to “fire at will".

When disruptors are brought to full alert,
energetic plasma is fed from the EPS into the
disruptor EPS arteries. When on-line, the EPS
siphons are opened and plasma flows to the
very tip of the artery, just centimeters from the
weapon's chamber. When fired, the breech at
,the top of the disruptor's chamber opens, draw-
ing a preselected amount of plasma from the
EPS siphon. The breech is then closed and
the plasma is fired electromagnetically at high
velocity (up to .9c) through the disruptor’s bar-
rel. A low-level electromagnetic charge feeds
through immediately after the burst to assure
that the barrel is cleaned of any plasma resi-
due. The chamber resets and the breech is
readied for another round. The entire opera-
tion takes only a few milliseconds and is entirely
automated.

In a normal firing operation, the disruptor
crew are basically just spectators as target lock,
fire control, and firing commands are all per-
formed in CIC or on the bridge. The crew is
there simply to make sure nothing goes wrong
and to fix it quickly if it does. The disruptor
crew does have a targeting and fire control con-
sole to operate the disruptor if needed.

Pliaser Operaion

The simplest weapon system aboard to
operate are the phasers. Like the disruptors,
they receive target and fire control information
from CIC, and can be independently controlled
by individual crews if necessary. The random-
ization of beam width, intensity, efc. (see chapter
6), is controlled by a computser dedicated to
each array but linked to the fire control com-
puter in CIC.

To fire a shot, the phaser simply draws
power from the EPS to energize its emitter to a
predetermined strength and fires its beam. If a
burst was all that was called for, the phaser is
done at this point. If a steady beam is ordered,
the phaser keeps its EPS tap open to feed con-
stantly off its energy.
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Uiilties and Auxiliary Systems

Utilities

The Khai Tam’s internal structure houses
a complex system of conduits and Jeffries’
Tubes that carry the myriad utilities distribution
systems of the ship. Everything from water
and organic food stock, to energetic plasma and
gravitons must be distributed from their origina-
tion points to any of hundreds of end-use outlets,
usually via several redundant networks.

Major Utities Networks (MUN)

On the Khai Tam, the MUNSs are very simi-
lar to their Galaxy class counterparts, with
differences noted below. The utilities included
in the MUN are:

Power: Two major networks (each with
several redundant back-ups) handle powerdis-
tribution. Most major systems rely on the EPS
for power. This energetic plasma produced by
the WPS, IPS, or auxiliary fusion generators is
carried by a series of waveguides or conduits
to the several systems aboard which take their
energy directly from the EPS.

Smaller subsystems and individual special-
ized equipment usually operate off electricity.
This is provided by power converters which
transfer EPS energy to an SFRA standard volt-
age and current. The electricity is then
distributed via redundant wiring networks to the
systems that require it.

Optical Data Network (ODN): Since the
Qapla’ class computers are essentially the same
as the Galaxy’s, a standard Federation ODN
connects all processors, subprocessors, slave
processors, I/O devices, etc. Five redundant
ODN trunks connect the computer cores in the
primary hull with each other and with the mini-
core in the separable hull. Any of the five are
capable of handling the data load of the ship in
an emergency, but usually the load is equally
distributed. Key systems are interconnected by
three separate ODN trunks which are indepen-
dent of the core trunks and of each other.

Two secure communications ODN trunks
run independently of all other systems and of
each other. While most ODN trunks are laid
out for easy access by maintenance workers,
the secure comm ODN is usually routed through
neutronium conduits with crypto-lock access
panels to prevent tampering.

Atmosphere: Several safeguards and
redundancies are built in to this vital system.
Three major independent ducting networks
distribute atmosphere from the three atmo-
spheric processors. Any one network can
handle the entire habitable volume of the ship,
but two are usually on line while the third
receives preventative maintenance on a rotat-
ing schedule. This tri-redundant system is a
Klingon design which resulted from many hard
lessons in combat atmosphere management.
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Below: A cutaway of the
starboard wing assembly
reveals the location of the
primary SIF/IDF
generators. The redundant
generators are nearer the
wing tip to avoid batte

Two separate smaller processors and duct
networks provide atmospheric gasses to the
areas of the ship that are converted to class H,
K, and L atmospheres. Class N or N(2) envi-
ronments are handled by a small redundant
system that infuses gasses in the proper liquid
medium and distributes them through two inde-
pendent piping networks.

Water: Potable water is distributed through
a system of two unconnected gravity-indepen-
dent pipe/pump (P/P) systems. This water is
stowed in baffled, collapsible tanks placed
between the members of the structural ring
assembly around the outside of the primary hull.
Running parallel to the P/P systems are the
retum wastewater conduits which carry liquid
waste to the processors (see chapter 13).

Waste Disposal: Solid wastes are trans-
ported to recovery systems (see chapter 13)
through a series of linear induction conduits.
Due to the non-criticality of this system, and the
bulkiness of the conduits needed, there is no
redundant back-up. Should the system go
down, crew members must hand-carry wastes
to the processors (food waste is usually returned
to organic food stock via replicators).

Jeffries
Tube Access

Lon%?nange

SOrs

Navigational
Defiector

/M e e

= Auxiliary Fusion

Generator Port

Primary SIF/IDF
Generator Package

Main Power
Transfer Conduit

Transporter Energy: A series of Klingon-
designed high-reliability, high-energy conduits
connect transporters to their associated pattern
buffers and emitters. This is a complex, highly
interconnected system with redundant conduits
available for shunting of transporter energies at
a moment’s notice.

Replicator and Food Service Energy:
This system interconnects raw material storage
areas, replicator headends and terminals
throughout the ship. The food replicator con-
duit system is a bi-redundant system which runs
independently from the replicator conduit sys-
tem. Emergency food supplies are located in
various storage and emergency locker areas
‘around the ship should the system fail or need
to be powered down.

SIF/IDF Power: The Khai Tam has eight
redundant Structural Integrity Field (SIF) sys-
tems, two in the primary hull, two in the
separable hull, and two in each wing.

Any one system can handle the needs of
the entire ship in an emergency, although
normally the load is evenly distributed. The
Inertial Dampening Field (IDF) system is simi-
larly configured (SIF and IDF generators are
usually arranged in pairs). Without these criti-
cal systems, the slightest warp acceleration
would tear the ship apart, so this system is
highly safeguarded and redundant in nature.

Waveguide conduits feed SIF/IDF energies
to their respective conductive elements through-
out the spaceframe, hull and deck plates, and
bulkheads. While all the systems normally run
independently, waveguide junctions allow en-
ergy from one system to be distributed through
any of the other systems in nanoseconds.

When carrying ordnance packages on the
under-wing hardpoints (see below), frame stress
on the wing assemblies increases geometrically.
To compensate, each hardpoint has an internal
port to accomodate an additional auxiliary fusion
generator. The generator is a standard model
that can be beamed into the port and hooked
up in about an hour. It provides additional power
to the wing SIF/IDF generators to boost their
strength while carrying the extra load.

Gravity: The ship's synthetic gravity is the
result of graviton fields produced by hundreds
of small generators distributed throughout the
deckplates (see chapter 13).
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Normal Operating Mode Failure of NOM Failure of Resource
Contingency 1
PROCESSOR 1 PROCESSOR 2 PROCESSOR 3
Failure of Resource Failure of Resource Failure of Resource
Contingency 4 Contingency 3 Contingency 2
ENGAGE IES ENGAGE PUN ENGAGE RUN
SUPPLY = PROCESSOR | PROCESSOR
Failure of Resource Failure of Resowrce | Failure of Evacuation Plan
Contingency 5 Contingency 6
ENGAGE PORTABLE o] EVACUATETO = ABANDON
EMERGENCY UNITS ALT. SHELTER SHIP

These generators are interconnected, how-
ever, by a network of forcefield conduits ta
distribute excess inertial potential and stabilize
gravity. Should a generator fail, there is usu-
ally enough excess inertial potential to
compensate that area of the ship. If more than
two or three generators goes down at once, a
reduction in overall synthetic gravity may be
experienced in various areas of the ship.
Fortunately, the generators are highly reliable.

Cryogenic Fluids: A number of insulated
piping systems transfer cryogenic fluids required
for scientific and engineering purposes (each
fluid has its own piping system). Cryogenic
transfer of atmospheric components is accom-
plished through two redundant systems which
connect the storage tanks with the atmospheric
processors (athough most gasses are recov-
ered and reused by the processors, small
amounts of new gasses - especially oxygen -
must be added continually).

Deuterium: Fuel for the WPS, IPS and
auxiliary fusion generators is stored in the form
of slush deuterium in conformal tanks through-
out the ship—the main tank being just above
the M/ARA matter injector on deck 11. These
tanks are connected to the end-use devices by
two independent insulated conduit networks.

Reserve Utiities Network (RUN)

The RUN is a limited, low capacity utilities
network which can supply atmosphere, power,
data, and water for a limited period. The RUN
can usually operate for up to 40 hours. When
the RUN is activated, all non-critical uses of
these materials are terminated (i.e. - water is
used for drinking only, data for critical proces-
sors only, etc.). Turbolifts may operate on RUN
power only with command authorization.

Protect Utiies Network (PUN)

The PUN is the last-ditch emergency back-
up network for atmosphere, data, power and
water. The PUN is not available in all areas of
the ship. It supplies only critical systems and
emergency shelter areas.

Independent Emergency Systems (IES)

The Main Bridge, CIC, Sickbay Complex
and certain other critical areas have indepen-
dent power, data, and atmosphere systems
which can operate without any utility network.
These systems can be engaged at any time,
although they are usually used only after failure
of the PUN. The only exception to this policy is
in Sickbay.

PSR R
Above: Each utility
network has a catastrophic
resource contingency plan
(CRGP). Shown here is the
CRGP for the Main
Bridge’s environment
supply. Hopefully, plans
like this will never be
needed, but layer upon
layer of redundancy assures
the greatest protection far

the crew.
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Rdditional Utilies Systems

Jeffries Tubes: The maintenance access-
ways aboard the Khai Tam are referred to by
the Federation crew as Jeffries Tubes (the Klin-
gons, of course, have no such idiosyncratic

referencs). These tubes are not readily acces-
sible to most of the ship’s occupants—limiting
access to utilities to only those crew members
authorized to service them.

Klingon ships normally have fewer aesthetic
concerns, so their designers usually run con-
duits and piping/wiring trunks along bulkheads
or overhead racks. For this reason much of the
Jeffries Tube design was left to the Federation.

Corridor Access Panels: Access to non-
secure utilities is also available through corridor
access panels. These are located behind
removable wall panels in most corridors (another
feature regarded as unnecessary under the
Klingon design aesthetic).

The wall panels are electromagnetically
sealed under normal cruise mode, requiring a
special engineering tool to decouple the lock.
Under alert conditions, the locks are disabled
and any crew member may detach the panel
simply by pulling up and out.

Emergency Lockers: Water and nutri-
tional supplements (food only in the technical
sense of the word) are stored in emergency
lockers under the Corridor Access Panels at
every major corridor intersection. The lockers
also contain environment suits and medical sup-
plies. Usually, the emergency provisions are
enough for crew members to stabilize casual-
ties and/or to get to an emergency shelter or a
lifeboat or shuttiebay. A small locker of this
type is also located in every stateroom.

Exteror Contect Hardpoinis

In addition to the replenishment hardpoints
on the top of the separable hull, the Khai Tam
has several other exterior hardpoints which gen-
erally fall into one of three categories:

Replenishment Hardpoints

A series of six hardpoints on the top of the
separable hull allow access to myriad standard-
ized connect points for replenishment umbilicals.
Such umbilicals are available at most starbases,
dry docks, and on all Starflest underway
replenishment ships.

Some of the umbilical ports are used strictly
for replenishment of items like organic food
stock, liquid oxygen, efc.; while others can be
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used to allow the docking facility’s systems to
take over for the ship’s while the ship’s sys-
tems undergo maintenance, overhaul or upgrade
(i.e. - EPS, atmosphere processing, etc.).

Service Hardpoints

These are hardpoints designed for docking
and service purposes. They include the three
gangway/docking hatches on the forward cen-
terline, port side and starboard side of the
primary hull. Although a standard Federation
gangway hatch can mate on any of the three,
gangways are almost always mated to the fore
hatch as few facilities have gangways long
enough to reach over the wing assemblies.

Other personnel transfer connections
include two large elliptical tunnel connectors at
the top of the separable hull (as in the Galaxy
and Nebula classes), and turbolift pass-through
hatches on the top of the main bridge. The
pass-throughs allow ship and starbase turbo-
lifts to pass freely between station and vessel.

Bulk cargo is loaded primarily through the
six replenishment hardpoint hatches and through
the two shuttlebays. Below the replenishment
hardpoints and forward of shuttlebay two is the
ship’s Main Cargo Complex with ten holds of
varying size and configuration. Most cargo bays
are located in the separable hull so that the
space may be used for emergency shelter in
case of hull separation.

Other cargo bays are placed around the
hangar deck on Deck 17, and various smaller
specialized holds which utilize cargo transport-
ers to move goods are located on Decks 8 and
11. The large bunk rooms on Deck 11 can also
be configured for small cargo.

Ordnance Hardpoints

A unique feature the Khai Tam owes to its
original combat mission is its ability to fit exte-
rior ordnance packages on its four under-wing
ordnance hardpoints. These hardpoints can fit
a variety of packages (see illustration), signifi-
cantly increasing the ship’s defensive punch
when the situation requires. Four more hard-
points were originally planned for the top of the
wings, but computer simulations showed that
the arrangement would significantly reduce the
field of fire for the dorsal phaser array, and in
the end it was felt that four hardpoints would be
sufficient for most contingencies.

The ordnance hardpoints also have per-
sonnel and support fittings in place to service
auxiliary craft. Because of this feature, as many
as eight additional runabouts may be carried by
the ship. The additional structural stress of this
much mass under the wings, however, means
more power is needed for the SIF/IDF genera-
tors in each wing. For this reason, each
hardpoint is equipped with a port to accomodate
an auxiliary fusion reactor dedicated to provid-
ing extra power to the generators. In case of
significant partial or total wing SIF/IDF failure
any underwing packages or craft are jettisoned.

Ruiliary Power

MairI:vpower for the Khai Tam is usually
produced by the WPS or IPS. However, there
is a system of auxiliary fusion generators located
around the ship to provide additional power
when needed or auxiliary power in case of main
power failure or in case all WPS/IPS power is
needed for propulsion. These generators are
small copies of Federation IPS reaction cham-
bers, and are located in strategic areas to
minimize the possibility of battle damage.

Above: Some of the many
options for ordnance
hardpoint packages. Others
are available and more are
being designed. So far the
most-used package has
been the FAC2 Runabout
cradle. These relatively
new warp-capable
Runabouts are finding
more uses than their

designers ever hoped.
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Above: A bow view of
Khai Tam with her
navigational deflector target
areas superimposed. The
target areas overlap by
design across the widest
cross-section (and most
inhabited) area of the ship.
These target areas can be
expanded or changed in
shape—this picture
illustrates the normal cruise
mode area.

As a last resort in case of total power gen-
eration failure, key areas of the ship are
equipped with large banks of sarium krellide
power cells for reserve power capacity. These
cells are kept at a constant state of charge via
EPS connections during normal cruise mode.
On alert status, the cells are isolated from the
ship’s other power systems. Without use, their
charge will remain at nearly 100% for several
days, after which a gradual degradation will
occur in charge (the cells will usudly be at 50%
charge in five weeks). Under heavy use, the
cells will last anywhere from 30 to 60 hours
depending on circumstances.

Reaction Conirol System (RCS)

Gross low-velocity maneuvering and course
corrections can be accomplished through
uneven distribution and vectoring of IPS engine
thrust. Finer maneuvering is accomplished
through the use of the ship’s RCS which con-
sists of 22 engine emplacements, each of which
houses a primary and back-up RCS engine.

The high number of RCS packages is one
reason for the maneuverability of the Qapla’
class ships. The other reason is the distance
between the packages. The wing tip RCS pack-
ages use the wings as levers with the center of
the primary hull as their distant fulcrum. With
full SIF/IDF output, the ship can accomplish a
snap-roll maneuver in a matter of seconds that
would normally present over 20g of force on
the ship. Similar yaw performance is also avail-
able. Due to the ship’s relatively short length,
however, pitch maneuverability is slightly lower
than a Galaxy class vessel.

Each warp nacelle hardpoint houses a small
RCS package on each comer. Each wing also

has a larger package on the leading and trail-
ing edges near the disruptor cannons. Even
larger Galaxy/Nebula class RCS packages are
used on the “comers” of the primary hull. Four
of the smaller packages are used around the
aft end of the separable hull, and two units are
on the port and starboard sides of the forward
end of the separable hull. These forward units
are actually covered by the primary hull in
docked configuration and are not used in nor-
mal operations (they therefore carry a limited
emergency-only fuel supply).

The units themselves are Federation-stan-
dard gas-fusion/magnetohydrodynamic ‘trap
devices equipped with mooring/docking tractor
beams. Klingon RCS technology is, by coinci-
dence, almost identical in nature, so the design
team saw no reason to take up time on the
issue of RCS design. Since it was a Galaxy
class spaceframe to begin with, the Federation
RCS engines were the natural choice.

Navigational Deflectors

The design of the Khai Tam did not allow
for the standard in Federation navigational
deflectors: the “dish”. The forward profile of the
ship was simply too narrow to allow for place-
ment of a deflector dish, so the problem fell to
the Klingon engineers who have never used
the dish approach in their design.

The deflector system developed by the
Klingon design team is subtle and elegant.
Using thin, phased-array deflectors in the lead-
ing edge of each wing, the navigational deflector
profile is similar to two overlapping searchlight
beams (although elliptical rather than round).
Each deflector provides nominal protection to
each wing and nacelle from stray micrometeors
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or other particles in the ship’s path. The beams
overlap in front of the primary hull, however,
providing an extra measure of protection to the
habitable volume of the ship.

Klingon navigational deflectors consists
solely of the sweeping, long-range tractor/de-
flector to clear the ship’s path, and do not use
the nested-shield concept prevalent in Federa-
tion designs. However, the phased array
technique used provides for a 350% increase
in sweeping frequency, making the nested-shield
unnecessary. The cost is increased power to
the deflector, but for this application, the benefit
was well worth the price.

Another advantage to the phased-array
approach is that the deflector beams can be
“steered” much more precisely. This allows for
better manipulation of Bussard collector fields.
Rather than having to create “holes” for hydro-
gen atoms in a nested-shield (as most
Federation ships must), the phased array
deflector simply diverts the atoms to within a
few decameters outboard of the collector so
that they can be attracted in a hyperbolic course
by the collectors’ magnetic fields.

The separable hull has a similar but smaller
phased-array unit in its forward end. It is cov-
ered by the primary hull in docked configuration
and is not used in normal operations.

Long-Range Sensor Considerations

Due to the subspace and EM interference
generated by the navigational deflector, long-
range sensors must be able to “see” through
the deflector field or else they are blinded by
the interference. In a Federation “dish” deflec-
tor, this is accomplished by placing the sensors
behind the dish on its axis. With the phased
array configuration of the Khai Tam’s deflec-
tors, however, a much simpler approach is used.

Long-range sensors are embedded along
the leading edge of each wing. The sensors
are simply calibrated to be out of phase with
the deflectors so that they are looking between
the deflector beams. The deflector cycles in

picoseconds, and the sensors cycle in the pico-
seconds in between. It all happens so quickly
that to a humanoid observer they appear to be
simultaneous and steady beams. This tech-
nique Is not quite as effective as the Federation
equivalent because of the residual fields left
behind by the deflectors even in the picosec-
onds between cycles, but it is sufficient to give
the Khai Tam roughly 80 to 90 % of the Nebula
class long-range sensor capability.

Tracior Beams

Tractor beam technology has changed little
in the past four decades both for the Federation
and the Empire. in fact, there is even little
difference in the tractor beams found on Kiin-
gon and Federation vessels. Since little gain
was anticipated in trying to combine the tech-
nologies, no new design work on the Qapla’
class tractor beams was undertaken. The pri-
mary tractor emitter for the Khai Tam is a
Federation unit similar to that used on the
Ambassador, while the smaller secondary emit-
ters are Klingon units like those on the Vorcha.
The low-power unit used by the separable hull
is also Klingon—identical to the highly reliable
unit used on the bird-of-preys. The only tech-
nological advancement required on the tractor
beam project was in mating the Klingon and
Federation control systems. This was accom-
plished largely through software modifications.

Replicator Systems

Here, too, little original design effort was
placed in the Qapla’ project. The replicators
aboard are all Federation design and are the
same as those found on most major starships.
The Federation replicators were chosen simply
because they had a higher software adaptabil-
ity and slightly lower single-bit error rates. The
primary difference between the replicator sys-
tems aboard the Khai Tam and other Federation
ships is simply the library of patterns available
to choose from.
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]
Communicatons

Communications aboard the Khai Tamfall
into two general categories: internal or intraship,
and external which includes ship-to-ship and
ship-to-shore. In order to meet the varying mis-
sion requirements in both these categories, the
Communications Department is divided into
Internal and External Communications Groups.

Internal Communications

Intraship transmissions aboard the Khai
Tam are handled by a Federation-designed sys-
tem very similar to that of a Galaxy class
starship. The most notable difference being
simply another redundant system layer to fur-
ther guard against battle damage. Wherever
possible no two communications/data lines
physically cross or even run close to each other
in the structure of the ship for the same reason.

Although most intraship communications
are fully automated, the Khai Tam does have a
communications center which monitors these
automated functions as well as running diag-
nostics, performing periodic maintenance, and
setting up and operating any special communi-
cations required. Another important function of
the comm center is the encryption and
decryption of secure transmissions both inter-
nal and external in nature. The comm center is
well protected by being in the center of the
primary hull on Deck 8, just abaft the Combat
Information Center (CIC) and just above the
sickbay complex.

Intraship Communications

Intraship calls are usually placed in one of
three ways. First, the ship-wide intercom may
be accessed simply by addressing a message
verbally. This is the most common way to ini-
tiate intraship communications, but it is not
always effective. If several people in the area
are talking at once, or the individual is far away
from an intercom pick-up (say in a cargo bay),
personal communicators are usually the method
of choice (see below). The third most common
method to initiate an intercom call is via key-
board on any of the ship’s many comm panels.

To initiate a voice or data call, a crew mem-
ber simply states the destination of the call by
individual, department, or function name and
the name , function, or department making the
call. Examples: “Weapons, Conn,” “Engineer-
ing from Ensign Davis,” “Computer, download
tricorder to main sickbay processor” or “Arbore-
tum to Technician Fuller” (note that the computer
understands the context of which party is origi-
nating and which is receiving. If no modifiers
are used as in the first example, the default is:
“destination, origination”).

Another type of intraship communication is
the public address. Using the same hardware
as above, messages can be broadcast over the
ship’s loudspeakers in one or several areas of
the ship. Similarly, a message with accompa-
nying video can be broadcast on any number
of viewscreens. An all-hands address is
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Above: The three
commumicators issued by
the Khai Tam's Commmuni-
cations Department. From
lefttoright the Starflect
crew commumnicator, the
Klingon exchange crew
cammmunicatar, the family/
civilian commumicator. In
addition, any persanally
owned commumicator
capable of being tuned to
the proper frequency can
be encoded in the system.

broadcast throughout the ship and/or on all
viewscreens. All-hands addresses must be
authorized by the command staff, the Officer of
the Deck (OD), or the Communications Officer.
The computer can implement all-hands ad-
dresses under certain conditions, most notably
when sounding red or yellow alerts or notifying
the crew of some other emergency.

Personal Communicators

Every person aboard the Khai Tam wears
or carries some type of personal communica-
tor, normally referred to as a combadge. There
are three main types of combadges aboard:
Starfleet issue (the standard Starfleet uniform
emblem), exchange crew issue (a unique design
pin similar in size to the Starfleet issue and
worn on the uniform) and family/visitor issue(a
decorative jewelry piece which may be worn or
carried. The internal construction of all three
pieces is similar as are their operation.

When a person arrives aboard the ship for
more than a couple days, they are either issued
a combadge or the combadge they already have
is entered into the system for recognition. This
gives the person limited access to the intraship
network. Further access to intraship communi-
cations, secure communications, or extemal
communications can be arranged by the Com-
munications Officer with the approval of Security.
Any call made from a combadge that has not
been entered for recognition is treated as an
external communication.

Combadges play other important roles as
well. Each combadge gives off its own unique
low-level ID signal when queried by a properly

#

encoded computer pulse. Through this signal
individual crew members can be located any-
where on board. This signal is also used to
identify people for access to certain areas that
are not secure, but where common area traffic
would not be acceptable (i.e.- in the working
areas of sickbay, the doors will only open for
the combadges of the medical or command
staff). Secure areas are governed by voice-
print and/or keyboard code entry. The
combadge is also used to establish quick trans-
porter lock on the owner, although it is certainly
not necessary for proper transport.

Each combadge is encoded to respond only
to its owner. It cannot be used by anyone else
without a priority override.

Shif-witle Media Publication

Another important function of the Internal
Communications Group is the production of vari-
ous media for the ship’s crew. One ongoing
production is the ship’s electronic newsletter.

Keeping over 800 crew members up to date
is a difficult task, but the weekly publication of
the electronic newsletter by internal communi-
cations helps. This publication keeps the crew
informed of important ship’s news, upcoming
events and ports of call, scheduled training and
recreation programs, etc.

Once a week, the latest newsletter is down-
loaded to every crew member's stateroom
terminal, and can be called up on any ship ter-
minal or PADD simply by stating, “display
newsletter”. The newsletter staff also adminis-
trates the ship’s electronic suggestion box/
messaging center.
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Internal Communications also produces
audio/visual and holographic media for the ship’s
training department. Any information which must
be communicated to the crew in such a manner
is usually the responsibility of Communications.

Secure Communications-Internal

Another unique feature in the Khai Tam’s
communications system is in the method used
to secure classified transmissions. For internal
communications that are sensitive or classified,
a separate hard-wired encrypted communica-
tion net is installed in the Khai Tam that runs
independently of the basic intraship network.
The dedicated crypto net is a feature of most
Klingon ships, and the Klingon design team
developed this net as well as the crypto hard-
ware that encodes and decodes messages
along it. Cryptography is the strong suit of Klin-
gon communications, and the Klingon team
contributed significantly in this respect.

All communications aboard ship are
encrypted according to a variable supplied by
the sender's communicator or intercom pick-up
simply to make the transmission unique among
the thousands that may be occurring at any
moment. But for a secure call, extra measures
are taken.

Intraship secure communications are hard-
wired via optical data network (ODN) on the
secure net. When a secure call is placed, the
computer knows the exact distance of fiber optic
cable between the caller's comm pad and
receiver's comm pad (or if the call' is made/
received via combadge, it knows the distance
from the radio frequency (RF) pick-up nearest
the caller to the RF pick-up nearest the receiver),
so it knows exactly how long a light pulse should
take to get from one to the other, and how
strong the signal should be at the far end.

Using this information, the computer sends
a confidence pulse down the line every 10 milli-
seconds to verify line integrity. [f the line is
being tapped, the pulse will either be delayed
in reaching the far end or it will arrive with weak-
ened signal strength. Should this happen, both
parties, Communications, and Security are
simultaneously notified of a possible line integ-
rity breach. Once a secure link is established,
not even the conu: center can tap into the line
without performing a priority override.

To initiate a secure transmission the caller
simply asks the computer for a secure channel.

The computer will then identify the voiceprint of
the caller, determine what access level they are
authorized for, determine the access level the
intended receiver is authorized for, and estab-
lish the encrypted link.

If the computer does not recognize the
caller's voice, the computer will ask for the
caller's secure communications code. All crew
members with access to secure communica-
tions are assigned such a code, which is only

Below: A secure internal

input via keyboard, never spoken (a standard call from combadge o
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Below: An example
hailing packet. Features to
note: 1) The “RVT" prefix
indicates this is a “real-time
voice transmission”; 2)
The message number
format (NCC number.
stardate. number message
sent this stardate); 3) The
“Unc” shows this message
is undlassified requires no
code key information; 4)
The “Message Waits”
banner indicates the caller
is waiting for acknowledg-
ment of the hail before
continuing, Since this hail
is being broadcast on only
one frequency, there is no
message frequency
specified.
B R |

other hand, communications with the “outside
world” is sometimes essential, and is always
desirable for personal communications (espe-
cially for those who's families are not aboard).
In any case, on the Khai Tam standard
Federation subspace and radio frequency (RF)
communications are used for normal communi-
cations. Only the procedures vary from other
ships. -For secure communications, however,
the Klingon design team once again developed
a highly secure and efficient communications
system to make the Qapla’ class ships unique.

Voice Communications

The first type of transmissions handled by
External Communications are voice calls. In
this category are voice-only, voice-and-visual,
and voice-and-data calls. In other words, if it's
a message from somebody to somebody, it is
considered a voice call. Voice calls are most
often handled by the comm center, although
some high-priority communications are handled
directly by the Main Bridge or CIC.

Any non-secure incoming call is usually
routed directly to the addressee. If they are
not available, the message is shunted to that
individual's message buffer which they may
then check at any later date. Messages may
be saved in the individual's personal computer
account or deleted after reading. Secure calls
are handled slightly differently (sea below).

Outgoing calls have their own procedure.
Under normal cruise mode, the Signal Officer

(the officer on duty in

SRTB1000.47883.00151

the Communications
Center) can approve
the transmission of
any outgoing call. In
tactically sensitive

Fl‘llm. l'.llmmallllﬂl‘, USS Khﬂ' THIII situations, the Signal
Officer t i
T Commander, USS Hood  carance from the 0D
. before transmitting.
Slﬂl‘llalﬂ 4789312 Under quick-quiet or
Tlmﬂ Imlax- 1824 385 silent-running, only the
* ' @ CO may initiate an
“m: outgoing call.

Clagsification Level:

MESSAGE WA

Most transmis-
sions made from and
received by the ship
have similar formats.
The first portion of the
transmission is the

=

“hailing packet™. This is a prefix to the actual
message that verifies the frequency that will be
used for the transmission (in the case of a multi-
frequency hail), who is sending, who the
message is for, the stardate and time of trans-
mission, and the classification level and code
keys if the transmission will be secure (see be-
low). After the hailing packet is sent/received,
the actual message begins. In the case of a
one-way communication, the message immedi-
ately follows. In the case of a real-time dialogue,
the message is held until the prefix is read and
the call is routed to the recipient.

Under tactically sensitive conditions, much
one-way communication (especially Khai Tam
to Starfleet) is accomplished through “squirt”
transmissions. These are transmissions which
are recorded then compressed so that they may
be sent in a much shorter period of time, thus
lessening the risk of revealing position. The
squirt transmission is decompressed at the far
end and played back normally.

Data Communications

Large amounts of data to be transmitted or
received are usually handled as data calls by
the datalink specialists. The primary difference
between voice and data calls are that data calls
are usually very large; almost all data; addressed
to a ship or base, not a person; and are sent or
received computer to computer with little crew
intervention. Examples of data calls would be
library files, software upgrades, or batch news
or entertainment broadcasts.

An incoming data call is identified by a DT
prefix in the hailing package. The computer
automatically routes the call to the datalink spe-
cialist on duty. [f the transmission is to be a
real-time datalink between computers, the spe-
cialist establishes the link along with the
computer operators in Engineering. If it is a
data package for batch download, the special-
ists can place the message in the comm data
buffer where the Engineering Department can
retrieve it at their convenience. With batch up-
loads, Engineering sends the data package to
the comm data buffer where the specialist can
retrieve and transmit the data.

Secure Communications-External

All external communications are routinely
encrypted with one of several Starfleet codes
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that are periodically changed to avoid compro-
mise. However, for classified or highly-sensitive
information, another level of security is needed.

If such a transmission is going over RF or
subspace, the computer secures the transmis-
sion in two ways. First, the computer will
“frequency hop”, changing frequencies over 500
times a second during transmission in a pseudo-
random pattern called a hop set. The frequency
hopping algorithm is chosen at random from a
select group of code keys that is changed at
least every other month. The hop set key is
sent to the receiving unit in the hailing package
prior to message start so that sender and re-
ceiver will frequency hop in sync.

The message is also encrypted using one
of several encryption algorithms (which are
changed along with the hop set keys). The
algorithm for a call is chosen at random by the
computer from the preselected list and the vari-
able that completes the algorithm is chosen at
random from the first 1000 prime numbers. No

e EEEE
. . . Above: A floor plan of the
one knows which algorithm or crypto variable i i
will be usgd ahead of tlmg. The'algorithm and compact but efficient wark
crypto variable are transmitted with the hop set . for the commumica-
key in the hailing package. The receiving unit  ons specialists. The
must have the same selection of hop sets and  Signal Officeris constantly
crypto variables loaded before recsiving the hail-  aware of all communica-
ing package or the computer will not initiate the  tions activity. Much of the
message. This assures that the receiver is spaceis occupied by
authorized to decode the transmission. equipment bays which hold
If the exact position of the receiving party :‘:smm“‘;“ﬂ“'
is known, communications can be further pro- Oﬂﬂ'sml{bptballm}mdwsm

tected by omnidirectional transmission. A
tight-focus tachyon beam can be used for sub-
space transmission. [f light-speed transmission
will do, it can be made via digitized laser. The
laser uses a frequency modulation pattern simi-
lar to the RF frequency hop. In either case, the
transmission is protected because an enemy
would have to be in the direct line-of-sight in
order to intercept the transmission (as well as
having the correct hop set key, encryption algo-
rithm, and crypto variable).
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Transporter Systems |

The transporter systems aboard the Khai
Tam are one of the 'most “hybridized” of her
joint-technology systems. The combination of
the range and refinement of the Federation
transporters with the accuracy and power of
the Klingon systems was not an easy one for
the design team. It required overcoming many
technical obstacles, but the end result was a
distinctly improved transporter system.

Klingon transporter technology was devel-
oped and refined especially for transport in
demanding situations (i.e. getting personnel in
and out of combat situations with precision).
Access to this technology provided the Federa-
tion with a baseline, and the design team
developed a transporter system combining the
best aspects of the two technologies. The draw-
back to the improved ability of these systems is
the increased power drain placed on the ship.
A typical transport expends, on average, 17%
more power than a standard Federation trans-
porter would use in similar circumstances.

Personnel Transporters

Personnel transport to and from the ship is
accomplished by nine personnel transporters
located throughout the vessel. Transporters 1
through 8 are paired off, sharing a pattern buffer
as is done on a Galaxy class starship. The first
pair, Transporter Rooms 1 and 2, are located
on deck 3, just forward of the bridge. These
are the only transporters in the separable hull,

and are the ones typically used for transport to
and from the ship. Transporter Rooms 3 and
4, are located on deck 7, port side. This pair is
matched by Transporter Rooms 5 and 6, on
deck 10, starboard side. The final pair of trans-
porters (7 and 8) are located just forward of
Main Engineering on Deck 12. Transporter 9 is
a small, two person pad located in Sickbay and
used primarily for medical emergency cases and
site-to-site transports.

Standard operational range of these trans-
porters is 45,000 kilometers. This is slightly
farther than either a standard Federation or Im-
perial Klingon transporter due to the refinements
created by the design team. Both fleets are
considering integrating the new designs into their
uprates of existing vessels and newly con-
structed vessels.

An interesting side note: the transporter
effect, usually bluish in a Federation transporter
and reddish in a Klingon transporter, is actually
a dark magenta in the new joint-technology
transporter. Although this seems logical (red
and blue do combine to create purple), the effect
has never been adequately explained.

Gargo Transporters

Mass cargo transport is accomplished by
four molecular-level transporters located in the
Main Cargo Complex on Deck 3, and by two
molecular-level transporters located in Cargo
Bay 5 on Deck 8, and Cargo Bay 9 on Deck 11.
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Above: Schematic
showing general locations
of transporter units. This
diagram has been
simplified for clarity, but it
can also be misleading.
The units are not drawn to
scale, and they are located
on several different decks.
Also, the pattern buffers
shown are only for the
persomnel transporters.

These transporters can be used for life-form
(quantum-level) transport, but to do so would
require a severe reduction in the payload
capacity of the transporter.

Escape Transporters

Escape transporters, of which there are only
four on the Qapla’ class, are designed exclu-
sively for the evacuation of the crew during a
crisis situation. These transporters are high
capacity life-form transporters designed to op-
erate at low power levels, and as such have a
limited range (approx. 20,000 km). The rela-
tively low number of escape transporters may
seem unusual for a Federation ship, but it is
due to a compromise between the Klingon and
Federation design teams.

The Klingons felt that it was honorable to
“go down with one’s ship” as it were, and did
not see the need to have such an energy-inten-
sive system on board. The Federation
engineers disagreed, but before the dissension
went as far as physical violence, cooler heads
prevailed, and four escape transporters were
incorporated into the design.

An additional feature of the Khai Tam’s es-
cape transporters: they can easily be set to
initiate the autodestruct sequence once the crew
has beamed safely away. This particular
development was created by Klingon engineers
after careful appraisal of an apparently similar
tactic used against them by a Federation cap-
tain several years ago.

Pattern Buffers

Each pair of personnel transporters share
their main pattern buffer tank, located one level
below the transport chambers themselves. The
transport buffers for the emergency transport-
ers are routed through these main pattern buffer
tanks in emergency situations, as in the Galaxy
class vessel, if the primary buffer tanks are
operative. The medical transporter is the lone
exception; it has its own dedicated buffer tank.
This tank can be used by other transporters,
but medical emergencies have immediate
priority.

The sharing of buffer tanks allows for an
increase in system efficiency of 47.9% while
only reducing the payload capacity of the shared
buffers by 34.4%. If the primary buffers are not
operating, the emergency transporters will still
operate, but at a slightly slower and less effi-
cient rate.

Transportep Emitiers

The exterior hull of the ship incorporates
sixteen transporter emitters, providing the ship
with omnidirectional transport capability, even if
37% of the emitters are inoperative. These
emitters are slightly bulkier and larger than the
standard Federation emitter due to the increased
intensity of the annular confinement beam, the
molecular imaging systems, and targeting scan-
ners. These refinements are discussed further
in the next section.
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Transporter Gomponents

Each of the major transporter components
is listed below, along with the improvements/
changes incorporated.

Transporter Chamber: Aboard the Qapla’
class, the transporters are cramped and small
compared to the standard Federation transporter
room, but the Klingon engineers describe it as
“quite large” for a Klingon transporter. The ac-
tual transport platform is of comparable size to
a Federation transporter, but is rectangular in
shape instead of circular.

Operator Console: This control position
is not very far removed from its standard Fed-
eration counterpart, other than in aesthetics.
The console is more angular in its displays,
reflecting the Klingon influence in its design.

Transporter Controller: This system is
identical to a standard Federation transporter,
with only a few differences in programming to
accommodate the hybrid technology.

Primary Energizing Colls: This system
has been improved to incorporate some new
features. First, the Annular Confinement Beam
(ACB) has been increased in intensity and has
frequency modulated to allow it to be used as a
force field for confining incoming transportees
(or unwelcome guests). As an additional effed,
this has reduced the danger of ACB disruption
leading to energy discharge during transport.
This development, apparently long sought after
by Klingon engineers, was made possible only
through recent advances in field physics by
Federation scientists.

Phase Transition Coils: These units are
responsible for the materialization/dematerial-
ization process. They have not undergone major
alterations, except to accommodate the intensi-
fied ACB and improved imaging scanners.

Molecular Imaging Scanners: These
imaging scanners provide the quantum state
data used to assemble the matter stream.
These systems have undergone a considerable
revision, especially as they are implemented in
the emitter array (the emitter array is bulkier,
and takes up slightly more room on the outer

skin of the vessel due to the required size for
the imaging scanners). These scanners have
an improved resolution through and increased
penetration of hostile environs such as high ra-
diation fields and intense electromagnetic fields.
The technology does not yet allow beaming
through operational shielding, but does give su-
perior performance to a standard transporter in
most hostile situations.

Pattern Buffer: Since both technologies
use similar pattern buffers, this system has un-
dergone no major changes in design other than
those necessary to accommodate the other
changes, such as raising the energy capacity
by a slight percentage.

Biofilter: This system incorporates the sum
of Federation and Klingon knowledge of bio-
logical hazards to both species, but, other than
these software upgrades, has undergone no
major changes in its basic technology.

Emitter Array: This assembly has also
undergone considerable uprating with the
addition of the enhanced molecular imaging
scanners mentioned earlier. The system has
also had its actual emitter capacity increased to
allow for more accurate lock-on to target in

Below: Three of the Khai
Tam'’s 16 transparter
emitter arrays can be seen
in this drawing (circled
oblong blocks). The
forward separable tmll RCS
packages and the elliptical
personnel tunnel
connectors (see Chapter
8) are also clearly visible on
either side of the bridge.
BT A |
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hazardous situations. However, the enhance-
ments have increased the size of the emitter
array by 15%, and has required the array to be
slightly expanded into the ship.

Targeting Scanners: These scanners,
located in the sensor arrays, have been greatly
enhanced to insure lock-on under the harshest
conditions. Most of this technology was Kilin-
gon in origin, but Federation engineers managed
to refine and streamline the rather ungainly Kilin-
gon layout to incorporate it into the new design.

Operation Sequence & Duty Cycle

The transporter operation sequence on the
Khai Tam is essentially the same as that of the
Galaxy or Nebula. One or two microsecond
variations in the time indexes of the sequence
may occur. The entire sequence takes approxi-
mately five seconds, with slight variations due
to power availability and transport payload.

Although the transporter sequence itself
lasts only five seconds, the redesigned trans-
porter systems require an average of 93
seconds for pattern buffer cool-down and reset
due to the increased power usage. This yields
an average duty cycle of approximately 98 to
100 seconds, depending on payload capacity.
Since the matter stream can be routed through
any of the four transporter buffers, the transport
process can be repeated three times before
waiting for pattern buffer reset. This results in
an average of 2.28 six-person transports per
minute, or a system capacity of just over 800
persons an hour.

Transporter Evacuation

By its very nature, transporter usage is criti-
cal in any large-scale movement of personnel

to or from a Qapla’ class vessel. However, the
usage of transporter systems imposes
restrictions on evacuation procedures.

Evacuation To Ship

I a situation arises wherein evacuation to
the ship would be required, all eight personnel
transporters as well as the cargo transporters
would be brought into use. The personnel trans-
porters have a system capacity of approximately
800 persons per hour, while the cargo trans-
porters (once reset for quantum-level transport)
contribute an additional 250 persons capacity
per hour. This yields a total system capacity of
1050 persons per hour in evacuations to the
ship. The medical transporter would be used in
this situation to evacuate the most seriously
wounded and/or incapacitated after which it can
be used for further evacuation duties.

Evacuation From Ship

Emergency beam-down operations can be
accomplished much quicker than beam-up
operations due to the addition of the emergency
transporters to the system. These transporters
are capable of transporting 22 persons off the
ship at one time by utilizing high-volume phase
transition coils which can only scan targets, not
receive incoming signals. The use of these
transporters in addition to the cargo and per-
sonnel transporters raises the evacuation
capacity to approximately 2300 per hour.

In a reduced-power situation, the emer-
gency transporters can be used alone, since
they require much less power than the person-
nel transporters. However, due to their longer
degaussing time, their evacuation rate is only
about 800 persons per hour.
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Auxiliary Spacecraft Systems

The Khai Tam currently carries a greater
number and variety of auxiliary spacecraft than
any other ship in Starfleet save the Oriskany
and T'Plah class shuttlecarriers. The Khai Tam
embarks standard passenger and cargo craft,
as well as two Runabouts and several smaller
tactical craft. At first glance, the extensive
shuttle operations capability of the ship seems
unjustified until one considers the original role
Khai Tamwas to play in the fleet.

When tasked primarily as a defensive plat-
form, the initial design of the Qapla’ class
allowed for expanded shuttle operations in or-
der to embark several squadrons of tactical
shuttles and attack craft. Although the primary
role for these ships was changed, the change
came late enough in the design process so that
the shuttle support facilities were already in
place. Therefore it was decided that the mix of
auxiliary craft would be changed, but that the
expanded shuttle operations capability of the
Qapla’ class ships would remain.

Due to its extensive capabilities in this area,
shuttle operations aboard Khai Tam are very
complex. The careful orchestration of flight op-
erations, logistics, maintenance, and repair fall
under the purview of the Shuttle Operations
Department or “Shuttle Ops” for short.

Shutliebays

Shuttle Ops has the enormous responsibil-
ity of maintaining and operating nearly ninety

auxiliary craft of eleven different types. Prima-
rily, these operations are conducted from the
Main Shuttlebay on the ventral side of the
primary hull. Shuttlebay 2, located in the aft
portion of the separable hull, supports only pas-
senger shuttle operations and limited cargo
shuttle ops.

The Main Shuttlebay houses launch and
recovery facilities as well as maintenance and
repair facilities for the bulk of the ship’s auxil-
iary craft. The extensive repair facilities include
fabrication shops and enough hangar space to
completely overhaul several Type 9A cargo
shuttles. In fact, the Khai Tam’s shuttle main-
tenance facilities are so tcomplete, she has
already been called upon twice to render shuttle-
tender service to other ships (once to the
Galaxy, once to the Phoenix). The main
shuttlebay houses a dedicated repair facility for
sensor pallets as well.

The most notable feature of the Main
Shuttlebay is the orientation of the flight deck to
the rest of the ship. For ease of operations, the
flight deck is inverted with respect to the rest of
the vessel. This means that the doors, which
are on the “bottom” of the primary hull are actu-
ally above the head of a person standing on
the flight deck, and shuttles leave the bay “up-
side down” with respect to the ship. This is
easily accomplished through careful manipula-
tion of the artificial gravity systems in decks 17
and 18. Of course, any seasoned space travel-
ler can tell you that “up” is an arbitrary direction
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Below: Floor plan of the
Main Shuttlebay’s flight
deck. Spacecraft taxi and
parking areas can be
rearranged as needed.
SRR

assigned for comfort on a space vessel, and
the Khai Tam is not the first vessel to use
inverted decks. It is, however, sometimes dis-
orienting to new crew members when they make
the transition from the hangar deck (deck 17) to
the flight deck (deck 18).

Shuttlebay 2 is much smaller and houses
only nominal maintenance facilities for Federa-
tion Type 15 & 16 shuttlepods, Type 7 shuttles
and Klingon GF2 shuttlepods. It is large enough
to support launch and recovery of up to a Fed-
eration Type 9A, but more commonly supports
only passenger shuttle operations. This frees
the main shuttlebay from the congestion of small
but frequent passenger traffic.

Shuttle flight operations are controlled by
Primary Shuttle Flight Control (Pri Flight) located
on deck 18. Each shuttlebay has a flight deck
officer (FDO) on-duty at all times to manage
taxi, launch and recovery operations in their
respective bays. Each FDO coordinates their
activities through Pri Flight who has the author-
ity to grant or deny launch and recovery
clearance under normal cruise mode. On yel-
low or red alert, Pri Flight must defer to the
Operations Manager on the bridge.

Stiutiecratt

The eleven types of auxiliary craft currently
embarked on the Khai Tam include six types of
Federation shuttles, three Klingon types, and
two remotely piloted types specifically designed
for the Qapla’class program. The Klingon-vari-
ant ships carry roughly the same amount of
ships, but in a mixture that more heavily favors
Klingon craft. The performance of the Federa-
tion and Klingon shuttles are roughly equivalent
(except for the significantly larger cargo capac-
ity of the Type 9A) and their use depends mostly
on crew familiarity with the vessels.

Federation Shutles

The smallest auxiliary craft aboard the Khai
Tam are ten type M1A workpods used for
extravehicular maintenance and repairs. Eight
of the workpods can have their manipulators
replaced with Type Il phasers within ten min-
utes, converting them into the familiar “Killer
Bee” configuration. The other two are fitted
with heavy-duty hull plate manipulators which
cannot be easily removed.

Cargo Shuttle
Parking Area

Personnel Shuttle
Parking Area

FWD |
Drive Fuel Drive Fuel
Elevator Elevator
Runabout
A Maintenance Area B
GT1 Shuttle
@ s N\ ( —\ @ Parking Area
Inverted Deck
Shuttle 1 Rynabqut — ] Shuttle Pedestrian ___I~.
Lndg. Pads Landling Rads Lndg. Pads Transition
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Snacecraft Elevator
Although called an elevator,
this devics is actually more like
a pivoting trap door. Since the
gravity is generated in the deck
plate itself, the elevator area

(Deck 17)

Hangar Deck

Path of elevator

- o——

,/‘/ <—.

simply rotates 180° so that Shuttle

anything on it starting on the
hangar deck winds up on the
flight deck and vice versa.
Before rotating, a waring
klaxon sounds and a safety
forcefield activates to keep
personnel and equipment from
being caught in the transition
inadvertently. Graviton
shielding in the deck plate
around the elevator keeps the
deck gravity from interfering
with the elevator gravity.

(Deck 18)

Hangar Deck
(Deck 17)

Crew member in transition

Transition surface

Deck plate

Gravity generator

Flight Deck
(Deck 18)

Deck plate

Gravity generator

Flight Deck

Safety forcefield

Graviton
shielding

Pedestrian Transition

Elevator axle

Shuttle position
after elevatoring

Four bulbous pedestrian transitions allow crew
members to simply walk from hangar deck to flight
deck. The bulbous strcture at deck's end is
shaped to allow a gradual transition with even
gravity so that no unusual effort is required to go
from deck to deck. The gravity generator is
carefully placed so that there is a stable
gravimetric field in the center of the bulb, giving a
constant feeling of "down" to all seven
crewmembers in the illustration. Kinesthetically,
the crewmember feels no unusual effects.
Visually, however, the experience can be
disorienting the first few times.

The Khai Tam embarks 16 shuttlepods.
Ten are type 15A light short-range sublight
shuttles capable of carrying two persons, and
six are type 16A medium short-range sublight
shuttles capable of carrying three persons.
These shuttlepods are typically used by
Federation crew members for short-range trips
or extravehicular activity. Klingon crew mem-
bers generally prefer to use the GS4 shuttlepods
(see below) mostly out of familiarity with the
vessel.

The standard for personnel transportation
aboard the Khai Tam is the Type 7 personnel
shuttle, of which 15 are usually carried. This
eight-person shuttle can travel at warp 2 and is
used for shuttling small contingents to and from
the ship. The Type 7 is almost always preferred
to the Klingon GR3 for its comfort. The GR3

(see below) is used exclusively by Klingon
exchange crew members or when transporting
Klingon personnel.

Of the 15 Type 7s aboard, three are spe-
cially modified versions. Two are Type 7Ls
used by the Marine Detachment for covert or
rapid insertion/extraction of personnel in hostile
areas. The Type 7Ls have more powerful
phaser emitters, more extensive sensor coun-
termeasures, a low-energy transporter unit, and
a rear fast-folding door for rapid ingress/egress.
It also has several exterior compartments for
additional combat/survival gear.

The Type 7L has spartan accommodations
that allow room for more passengers in combat
seating positions. The cabin has no food repli-
cator and only bench seating. Each Type 7L
can carry a pilot, mission commander, and a

T |
Above: The methods used
to get spacecraft and
personnel between hangar
deck and flight deck. The
transition is simple, but
travelling onto an inverted
deck can be disorienting.
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Below: A cross-section of

complete squad of six marines including heavy
weapons and field gear. A full platoon (20 ma-
rines) could be carried using both Type 7Ls,
but it would be quite crowded. Should the en-
tire Strike Group need to be transported at once,
either runabout (see below) can be configured
for combat seating.

The other specialized personnel shuttle is
a Type 7D. This shuttle is commonly referred
to as the “Captain’s Gig” and is configured as a
diplomatic transport. Seating is more luxurious
and the cabin is equipped with a complete food
replicator as opposed to the more limited ver-
sions typically found on Type 7s. Although it
could carry the standard Type 7 complement of
six passengers, it is designed to carry two to

extensively in planetary survey and special op-
erations. They can also be used for quick
long-range personnel transport evacuation (be-
ing able to carry about 100 humanoids in
emergency seating configuration). There is no
equivalent craft in the Klingon inventory, and so
two are also carried aboard Qapla’ and Targ,
manned by Starflest-exchange flight crews.

Kiingon Shuties

The first type of Klingon auxiliary craft
embarked is the standard GS4 shuttlepod, which
can carry up to two individuals for short range
sublight travel. In most characteristics, the GS4
is similar to the Type 15A, although it does
have an emergency-use-only warp drive that

the Federation Type 7L ¢6,r iy cormfort. ‘can propel it at warp 1.3 for two hours. Because
Sh“m:‘gfdgo'?m” For transporting cargo, both Klingon and  of this it is slightly larger than a Type 15, but its
froops e me oW Federation variants embark ten Federation Type passenger accommodations are no roomier.
comforts. Every available 9A cargo shuttles. Its cargo capacity exceeds Five GS4s usually carried aboard the Khai Tam.
spaceis used forgear  the Klingon GF1 by almost two metric tons. The larger of the Klingon personnel shuttles
storage, combat scating, or  Being as most Klingon warships are smaller is the GR3. Ten of these transports are em-
for thelow-energy, than their Federation counterparts, no large barked. Although smaller in extemal dimensions
two-person transporter - shuttles were ever developed for Klingon ships.  than the Federation Type 7, it is outfitted to
amidships. The exterior of Last, but certainly not least are the Khai camry 12 people—albeit in typical Klingon ac-
the shutdle is covered witha  Tam’s two Federation Runabouts. These rela- commodations. I, like the Type 7, is capable
flat black se"s:;;bs“bm‘ tively new, highly warp capable craft are used of up to warp 2, but has a slightly longer range.
[l
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It is also the oldest of
the Klingon shuttles
aboard the Khai Tam,
as it has been in ser-
vice with the Empire
for almost 30 years.
The most notable
of the Klingon Shuttles

EEL 1|

il

are the GTis. The

GT1 is a one-person

shuttle roughly the [

size of a Type 9A Fed-

eration cargo shuttle.
The GT1 is essentially
a flying torpedo tube
and loader with a pilot
strapped in on top of
it all for good measure.

The shuttle is buitt
around a standard 10
meter torpedo tube
which lies more or less

on the centerline (ac-

tually it is difficult to define a centerline on the
GT1). Five torpedoes are stored in a semi-
circular loader which actually wraps around the
cockpit, and one torpedo is carried in the tube.

On the other side of the torpedo tube from
the loader and cockpit, a small disruptor cannon
is mounted on a pivoting shoulder joint which
allows the disruptor to cover a field of fire about
220° around the centerline.

Between the movement of the cannon and
the changing weight of the loader as torpedoes
are used, the GT1s center of mass is constantly
shifting—and usually at the worst moments.
Combine this with its asymmetrical RCS pack-
ages and very limited cockpit visibility and it
becomes an ungainly craft to fly. Great skill is
needed by its pilots—but it is a very lethal
weapon. Smaller than a Federation Runabout,
it packs about 1/4 the firepower of a Klingon
bird-of-prey!

lts normal cruising speed is warp 1.5, but it
is capable of warp 3 for short periods. It is
extremely inefficient in fuel usage and accord-
ingly has a limited range. This somewhat
restricts its usage, but it is appropriate in many
tactical situations—most notably in stalling a sec-
ondary target while engaging a primary target.

A squadron of six of these shuttles operate
through the main shuttlebay. This part of the
Klingon exchange crew rotates on and off the
ship as a unit with the pilots and technicians

staying together from assignment to assignment.
GT1 squadrons are elite units with good rea-
son—they comprise some of the finest combat
pilots and technicians in the Empire.

It was originally planned to have two addi-
tional squadrons operating out of four dedicated
GT1 launch hangars in the structural ring of the
Qapla’ class ships. That space was dedicated
to sensor arrays when the class mission objec-
tives were changed to be more exploratory in
nature, so the additional squadrons were never
taken on.

Remolely Pioted Grat

The Khai Tam carries ten remotely piloted
vehicles in the main shuttlebay. Both craft were
designed specifically for the Qapla’ project, and
both are designated QRPVs (Qapla’ Remotely
Piloted Vehicle). They are piloted from virtual
reality cockpits on deck 17.

The first, the QRPV1, is basically a remote
controlled GLG-11 disruptor cannon. About half
as high and more than twice as long as a Type
15 workpod, this craft was designed from scratch
to be atmosphere-capable and to be able to
carry afight to distant targets quickly.

The QRPV1 is capable of warp 1.5 and
can be autonomously controlled by its on-board
computer should its communications link with
the ship fail. Before launch it can be pro-

|
Above: Top view of the
Klingon GT1 shutde. Hard
to fly and harder to look at,
the GT1 is still a powerful
weapon. [is constantly
shifting center of mass and
asymmetrical RCS
packages make it hard to
handle, and the nature of
her missions are usually
very dangerous. For these
reasons, GT1 pilots belong
to an exclusive cadre with
high esprit-de-corps.

USS Khai Tam Technical Orientation Manual « 63



grammed with a specific attack profile, but more

typically it is programmed to return to the ship if

the link is severed. lts bulging mid-body houses

Below: The QRPV1is  an EPS storage unit which can provide the can-
designedtobehighly  non with energetic plasma for up to 100 shots.

maneuverable even in The QRPV1 is equipped with powerful RCS

ammospheres soithas  packages mounted at extreme distance from its

sleck lines and aerody-  center of mass so it is very maneuverable in a

namic surfaces. Iswings  ac,ym, 1ts aerodynamic qualities also provide

m.k wlsasou "y with great maneuverability in a variety of
B f piloe il 3D at h Remotely piloti f thes
: e mospheres. ely piloting one o e

VR cockpits on deck 17. craft is quite a ride—even though you never
T

leave the ship, the VR cockpit gives you every
sensory input you would get on board, save for
limiting g forces to pilot-safe levels. Five
QRVP1s are carried in the main shuttlebay.

The other five remote craft are the small
QRPV2 remotely piloted reconnaissance
vehicles. While it does carry a type IV phaser
emitter, its primary mission is as a remote sen-
sor platiorm. More than twice the size of a
Class VIII instrumented probe, its size and
remotely piloted capability classify it as an aux-
iliary craft, and not a probe.

()

| =—

—
Forward RCS Disruptor L Wingtip RCS Vertical  Aft RCS
Package (cutaway) Nacelles Packages — ] Stabilizers Package

EPS Loading
Hatch
Remote Guidance
Package Access Hatch

\

=}

64 . USS Khai Tam Technical Orientation Manual



12

science & Remote Sensing Systems

Originally, Khai Tam and her sister ships
were to be fitted with only enough of a sensor
package to meet their tactical objectives. After
the battle at Wolf 359, scientific exploration was
not the first thing on most people’s lists of “rea-
sons we need a new starship.”

However, after the Borg threat was cur-
tailed and the Qapla’ class mission objectives
changed, a lot of rethinking went into the Khai
Tam’s sensor fit. A much broader range of
instruments were placed aboard, especially in
the lateral arrays, and more powerful instruments
were selected for the long-range sensor pack-
age. Her two outermost torpedo tubes—
originally intended to be automated Type 1 tor-
pedo launchers—were converted into dedicated
probe launchers and her compliment of probes
was significantly increased. Overall, her sen-
sor package was upgraded to be almost as
extensive as the Galaxy's—which is why the
Heavy Cruiser-Exploratory class designation
was created for the Qapla’class ships.

Long-Range Sensors

The leading edges of each wing assembly
are packed with long-range sensor emplace-
ments. In fact, each wing is outfitted with
identical redundant packages (owing once again
to the Klingon propensity for redundant system
coverage). Most of these instruments are de-
signed to sense EM, subspace or gravimetric
phenomena, so interference by the navigational

deflectors is an operational concern. This
problem was avoided in the Khai Tam by synch-
ronizing the instruments to operate out of phase
with the deflector beams—essentially looking
forward in those picoseconds between deflec-
tor cycles. The instruments and the deflectors
both cycle so many times a second that by
humanoid perception they are, for all intents
and purposes, steady beams.

The majority of systems in the long range
arrays are active-scan subspace and tachyonic
devices. This means that information can be
gathered at speeds exceeding light which is a
necessity when you are travelling faster than
light. Unfortunately, it also means that low-
grade subspace distortions are being projected
far ahead of the ship (much farther than the
navigational deflectors), alerting a potential
threat to the approach of the ship if they are
scanning for such disturbances. In tactically
sensitive situations, there is always a fine-line
between information needed and information
given away. For this reason any active sensor
may not be activated without authorization from
the OD when the ship is on alert status.

The remainder of the long-range instru-
ments are passive computer-enhanced optical
devices (telescopes) and passive EM sensors
which are highly sensitive to a variety of EM
disturbances. Small passive gravimetric pack-
ages of Klingon design are also installed, as
are subspace distortion sensors that can pick-
up exactly the type of low-level distortion
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tors in order to target micrometeors and other
small debris for the deflectors. When used in
this capacity, the processed data from the sen-
sors is fed to the Conn position in both the
Main Bridge and CIC. Individual sensors may
be tasked separately for scientific study and
raw or processed data from any sensor can be
fed to any science lab or bridge/CIC station.

Navigational Sensors

Space is an easy place in which to get lost
—a course deviation of a fraction of a degree
can result in going light-years off course in just

a few seconds at warp speeds. A starship must
therefore know its exact position in the galaxy
at all times. To do this, the Khai Tam is outfit-
ted with two complete navigational sensor
packages to sense galactic phenomenon as well
as ship attitude. Other associated sensors are
included in the lateral array, and data from the
long-range sensors is routinely fed through the
navigational subprocessors as well. The navi-
gational subprocessors prioritize sensory data
according to flight mode and tactical situation
data. These priorities can be overridden by the
Flight Controller if other data is preferred.

Most navigational sensors are passive in
nature so they may be used at any time without
revealing the ship’s position to an adversary.
Optical sensors look for key stellar phenom-
enon like quasars, nebulae and stellar pairs in
order to give reference points to the system.
Such points are also obtained through passive
subspace multibeacon receivers and timebase
beacon receivers. Other sensors include IR-
UV-Gamma Ray imagers and charged patrticle
detectors. Over 300 separate instruments com-
prise the navigational arrays with 100 in the
forward array, and the other 200 distributed
around the lateral array.

The ship’s guidance is also handled by an
inertial guidance system (IGS) based on seven
laser gyroscopes located around the ship and
stabilized on the galactic plane. Multi-data pick-
ups on the gyroscopes allow the ship to know
where it is at all times—in relation to its last
positional input—without any external data. This
positional input is made automatically by the
navigational subprocessors before leaving any
Starfleet docking facility (his fixed-point input is
known as the “initial fix"). It is updated consis-
tently from navigational sensors while underway.
Should navigational sensors become defective
or their data suspect, the Flight Controller can
erase any inputs all the way back to the initial
fix to obtain the IGS position readout. The more
inputs erased, however, the more the margin
for error, albeit minimal in any case, increases.
The IGS is especially helpful inside nebulae or
around bright bodies that obscure external
reference data.

The actual processing routines used for
navigational data are similar to those used on
most Starfleet ships. The Khai Tam is unique,
though, in the respect that it has the collected
Klingon star chart database as well as the Fed-
eration equivalent. This increases the reliability
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of course solutions and positional fixes by as
much as 120% depending upon the operational
area the ship is in.

Lateral Sensor Array

Around the perimeter of the primary hull is
a series of Federation-standard instrument pal-
lets that are collectively referred to as the lateral
sensor array. The pallets can vary widely in
instrumentation and may carry anything from
subspace field distortion sensors to x-ray tele-
scopes to tachyonic life-form scanners.

About 20% of the pallets are navigational
sensor packages, about 75% of which are in
use at any one time (navigational sensors have
a much more frequent periodic maintenance
schedule than most sensor pallets). 50% of
the pallets in the lateral array are configured in
the standard six-pallet Starfleet science sensor
package. The remaining 30% of the pallet
spaces can be configured as necessary for sci-
entific missions. A smaller number of similarly
configured pallets are arranged in a ring around
the Main Bridge superstructure and on strips to
fore and aft of the main shuttlebay doors. These
pallets accommodate sensor readings in the ex-
treme elevations and give sensor capability all
the way to the zenith and nadir.

It was in the lateral sensor array that the
biggest system changes occurred when the mis-
sion objectives for the class were revised.
Originally, the lateral sensors were only to run
down the sides of the primary hull. The for-
ward and aft areas of the perimeter were mostly
going to be used for ordnance storage and

deployment equipment—including an additional
disruptor cannon in the forward section and four
dedicated GT1 launch bays (see chapter 11).
When the new mission objectives were estab-
lished, most of the plans for these items were
scrapped in favor of more sensor packages and
support equipment. The new higher pallet num-
ber also increased the number of workpods
(used to replace and repair pallets) embarked
at the expense of several planned QRPVs.

Instrumented Probes

If the sensor capacity of the Khai Tam is
slightly less than that of the Galaxy, the former
makes up for it in its;compliment of instrumented
probes. Knowing that sensor capacity would
be somewhat limited even with the new planned
system changes, the design team decided that
the gap could easily be filled by converting the
outboard Type 1 torpedo launchers to dedicated
probe launchers, and by racking a full comple-
ment of probes behind each tube. On a
one-year cruise, the Khai Tam carries twice the
probes the Galaxy normally embarks for a five-
year deployment.

Behind each probe launcher are the five-
high torpedo rack and loading systems found in
torpedo bays 1, 2 and 4. On the five racks of
Probe Launch 1 (formerly torpedo tube 1) are
15 probes each of Classes | through V. Behind
Probe Launch 2 (formerly torpedo tube 8) are
four racks of 15 probes each of Classes VI
through IX, and one rack of 15 class VIIVIX
spaceframes ready to be fitted with custom
instrument packages. The standard Federation
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probes are used on the Khai Tam mostly for
system compatibility and crew familiarity. The
Qapla’ and Targ carry eight racks of the four
standard Klingon probes and two racks of Class
IX Federation probes (there is no Klingon long-
range warp-capable equivalent).

Science Labs

Most science labs aboard Khai Tam are
located in the Science Complex on Deck 10
immediately below the Sickbay Complex. This
aids the interchange of specimens, information,
and personnel between Medical and Science.
The Science Complex contains the Science
Officer's office, all but two physical science
labs, and the life sciences labs (which fall
jointly under the direction of the Science Officer
and Chief Medical Officer).

Life Sciences

The life science labs reside in the central
area of the complex, right under the core
Sickbay unit since these two departments have
the most interchange. In fact, there is a

ladderway between the two so that waiting for
a turbolift is not necessary. Life science labs
include a complete biology suite, a zoology lab,
and a botany lab.

The biology lab houses specialized sample
containers and analysis instruments for com-
plete microbiology, exobiology, biochemistry and
biophysics panels. It has a small isolation area
to keep and study quarantined samples. This
isolation area is closed off from the rest of the
ship in every way and has its own self-con-
tained environmental support. Science
personnel conduct studies on samples through
one-way gloves and remote manipulator arms,
and even maintenance personnel must physi-
cally dismantle the chamber’s front wall before
gaining access inside. Samples are placed in
the isolation area via transporter only—usually
in small stasis boxes that are opened via remote
manipulators once inside the chamber.

The botany lab has several small environ-
mental enclosures for housing plant samples
from virtually any environment. The enclosures
have variable gravity and gas mixes and can
even be filled with water for aquatic plant speci-
mens. A standard Class M greenhouse is
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available for collected samples, for cultivating
specimens that will be transferred to the arbo-
retum, or for caring for sick/damaged plants from
the arboretum or those belonging to crew mem-
bers. A hydroponic garden is used to study
this cultivation technique on new plant samples.
It also produces a variety of fresh produce which
is highly prized aboard ship and is usually avail-
able to crew members through the ship’s store.
The lab also has a direct plumbing connection
to the ship’s graywater supply for watering com-
patible flora (see chapter 13).

The zoology lab is perhaps the most unique
of the life sciences labs. It has a small veteri-
nary care unit which can care for crew member's
pets as well as fauna aboard for study. The
zoological specimen study area is the lab’s most
unique feature though. Four enclosures in the
lab are complete holosuites which can be pro-
grammed with the environment of any planet
the ship may study. An animal in one of these
enclosures is absolutely convinced it has never
left its natural environment.

This method of study leads to much more
accurate data regarding an animal’'s behavior
patterns on its home world. For transport or
when the holographic simulation must be sus-
pended (during emergency power situations for
example) a projected “neural caliper” beam
sedates the animal with no ill effects. The ani-
mal can be re-sedated in this manner as many
times as necessary with no health effects.

Of course, under ideal circumstances ani-
mal or plant samples are studied on their home
world and never taken from their environment.
The zoology and botany facilities are ideal, how-
ever, when the circumstances aren't.

Physical Sciences

The physical science labs occupy much
more of the complex than the life science labs
do. There are a much wider variety of disci-
plines represented in the physical sciences, and
the study of most of them is done in space, so
actually finding a planet to produce study speci-
mens is not necessary (as it is for life sciences).

The most important labs are in the physics
area, especially in the astrophysics, subatomic/
quantum physics, and subspace physics areas.
These disciplines study a wide variety of phe-
nomena that the ship encounters on a regular
basis, and they are staffed around the clock. In
fact, there are secondary astrophysics and

subspace physics labs in the separable hull in
case such study in separated flight mode is
required. Other physics labs in the complex
include gravimetric, high-energy, and general
physics facilities. Most of these labs collect
their data through the scientific packages in the
lateral, upper, and lower arrays, although data
from any sensor can be routed to any lab for
analysis. The Ship’s Physicist coordinates all
six physics labs and is usually the second-in-
command of the Science Department.

The Planetary Geologist (third-in-command
of the department) is in charge of the three
geology labs that do the bulk of planetary study
in the physical sciences. These labs include a
geophysics facility, a meteorology lab, and an
archeology & anttiropology facility. The geo-
chemistry group reports to the Planetary
Geologist, but they do most of their lab work in
the chemistry lab next to the geology suite. Also
reporting to this section is the ship’s Oceanog-
rapher who is cross-trained in marine biology
and meteorology (their work station is in the
meteorology lab).

The chem lab houses complete analytical
facilities to identify any unknown compound
encountered in space or on a planet or other
body. This lab also aids the general medical
and life science labs in biochemistry studies
and drug identification/synthesis. The chem lab
is capable of synthesizing and replicating many
known chemical compounds if it can be sup-
plied with the correct raw materials. This method
of synthesizing is used when quantum resolu-
tion of the material must be correct (as in certain
medicines) because replicators function only on
the molecular resolution level.

The cartography section includes both stel-
lar and planetary groups. Stellar cartographers
study and chart the placement of stars, stellar
phenomenon, and planetary bodies while the
planetary cartographers chart the actual sur-
face features of planets, asteroids, moons, or
other similar bodies. Most planetary cartogra-
phers are cross-trained in stellar cartography
so they can assist in that groups’ studies when
no planetary work is needed.

The general science lab is equipped with a
wide variety of broad-use instrumentation and
is assigned studies which do not fall specifically
in one of the other disciplines aboard. This lab
gets quite a variety of projects, and being posted
in this area is a real learning experience for
most new scientific personnel.
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13
Environmental Systems

Lite Support and
Environmental Control

In the technology of environmental control,
both the Empire and the Federation have ex-
celled at providing their crews with living
conditions almost identical to their home worlds;
though on the Khai Tam mainly Federation tech-
nology was used because Federation habitation
modules were used (see Chapter 2). This
means that, like the Galaxy, her environmental
and life support systems are located primarily
on Decks 6, 9, and 13. Because she has no
engineering hull like the Galaxy, her two pri-
mary systems are divided into port and starboard
redundant units.

In addition to the primary systems, large
quantities of reserve air, water, etc. are stored
in specially armored tanks around the structural
ring. As a last resort, there is a four day supply
of air and water stored in the center of the
primary hull on Deck 11.

Other emergency provisions include the
designation of emergency shelter areas, per-
sonal emergency life support systems distributed
throughout the ship, and contingency support
modules which provide breathable atmosphere
for up to 30 minutes in the case of catastrophic
systems failure. Emergency environmental
protocols are similar to those on a Galaxy or
Nebula class ship.

Atmospheric System

As in any starship, the atmosphere aboard
the Khai Tam is carefully monitored and regu-
lated. Two completely redundant primary
systems and myriad redundant back-ups assure
that under normal cruise mode the atmosphere
will be comfortable and uninterrupted. Atmo-
sphere processors analyze incoming waste
products at least 40 times a second to assure
that outgoing gases are of the correct mixture,
temperature, and pressure to maintain a stan-
dard Class M environment. Any variation of
more than 1% from nominal values is called to
the attention of environmental engineering.

All public spaces aboard the Khai Tam are
maintained at SFRA-standard 102.19 levels for
Class M conditions: temperature = 26°C, rela-
tive humidity = 45%, atmospheric pressure =
101 kilopascals, and gas ratio = 78% nitrogen/
21% oxygen/1% trace gases). Private spaces
can be modified in any of these dimensions. [
any major modifications are made in pressure
or gas ratio, the door to the compartment locks
until the modified levels can be returned to nor-
mal (unless emergency override is activated).

Twenty-five percent of the living space
aboard the Khai Tam can be converted to Class
H, K, or L environments, and 10% is further
convertible to class N or N(2) conditions. These
convertible rooms have small airlocks at their
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rally hospitable to these life forms, duty for one
of them aboard the Khai Tam can be an isolat-
ing experience. Therefore, their recreation
program is of utmost importance to their satis-
faction and well-being. The recreation
department regularly sets aside holodeck 12 for
use by these life-forms, bumping even senior
officers, so they can take part in a full recre-
ation program aboard ship (see Chapter 14).

Gravity Generation

Gravity aboard the Khai Tam is provided
by a network of over 400 synthetic gravity gen-
erators which use controlled streams of
gravitons to create a nominal gravity of 1g. On
every deck but Deck 18, generators in the “floor”
(ventral deck plate) create a sense of “down”
for the entire ship. The graviton fields from the
deck above are shielded from the ceiling of the
deck below so that conflicting fields do not pro-
vide problems with nominal gravity.

On Deck 18, no shielding is provided in the
ceiling and no generators are used in the floor.
The result is that operations on this deck (which
houses the main shuttlebay) are inverted from
the rest of the ship (see Chapter 11).

Many areas of the ship are designated as
“variable gravity areas” (VGAs). A VGA is de-

Waste Management

The area of waste management is where
the Klingon design team contributed its great-
est effort in environmental systems design. On
a Klingon ship, waste is frowned upon most
vehemently. For decades the Klingon economy
was weighted so heavily on defense hardware,
that every scrap of waste in any other area was
a potential threat to the empire’s stability. There-
fore, sophisticated waste recovery systems were
developed by the Klingons, and much of that
technology has been used in the design of the
Qapla’ class ships.

Water and Sewage Recycling

Nearly 100% of the waste water and sew-
age generated by the crew can be recovered
and used either as water or as organic raw
material for the food replicator system. This is
accomplished through rigorous processing and
sterilization of the waste products. Through a
number of steps, the liquid waste is separated
into water and sludge. The water is then steril-
ized and sent back to potable water storage.
The sludge is further processed and sterilized
and sent to raw food stock storage. The small
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amount of unrecoverable inorganic waste re-
maining is stored for matter replication recycling.

To save on energy costs, some waste wa-
ter is diverted for use after only its primary
treatment. This “graywater” still contains some
organic waste and is not potable, but is
extremely useful in watering plants in the arbo-
retum and in the botany labs because of its
organic content. Crew members can order
graywater from environmental engineering for
watering personal plants. Although a small sav-
ings, relatively speaking, using graywater means
that much less water to process and less
botanical nutrient suspension to synthesize for
the plants.

Solid Waste Recyeling

Solid waste is separated into three catego-
ries: mechanically/chemically recyclable (MCR),
matter replicator recyclable (MRR), and haz-
ardous waste. MCR waste will be either
sterilized and re-used or mechanically or chemi-
cally recycled as this is far less energy intensive
than using replicators in the process. Unfortu-
nately, a relatively low percentage of waste is
in MCR form.

Matter Replication Recycling

MRR waste is stored as raw material for
matter replicators and thus is eventually recycled
by use in matter replication. This storage can
consume large amounts of space based on the
size of the waste and the amount of replicator
usage. The Khai Tam uses Klingon technology
in this area to reduce the storage problems.

The waste is mechanically shredded into
fine particulate matter. The particulate can then
be sifted for trace amounts of MCR or organic
waste. The particulate still remaining is then
suspended in a simple-chain inorganic liquid that
can be easily used by the replicators. The lig-
uid suspension is more easily moved about the
ship and stored in conformal tanks located in
the structural ring. When needed, the suspen-
sion is used as raw material by the replicators.

Hazardous Waste Recycling

Hazardous waste is a larger problem on
the Khai Tam than on many starships due to
the greater number of weapons on board and
their concomitant propulsive and ordnance

wastes. In fact, almost 9% of total waste aboard
the Khai Tam is classified as potentially haz-
ardous (the figure is only 5% on most vessels).
Therefore, handling of the waste is a high prior-
ity. This waste is immediately sent to replicators
which convert the material into inert carbon par-
ticles which are then stored as replicator raw
material. The Klingon replication process for
hazardous waste recycling is 25% more effi-
cient than its Federation counterpart, resulting
in shorter tumaround time and less potential
crew exposure to the hazardous material.

Below: The Klingan-
designed MRR waste
processar (ane of four
aboard). Aftersifting for
MCR and arganic waste,
suspended in liquid by the
distribution node and
pumped to storage tanks.
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14
Grew Support Systems

It is in the area of crew support and habit-
ability that the Khai Tam varies most from its
Klingon-variant sister ships. The Khai Tam
maintains the high standards of human resource
management, crew support, and ship habitabil-
ity found on most Starfleet vessels. And while
many technological advancements were incor-
porated into the Khai Tam, so too were many
innovative management, training and support
strategies and philosophies.

Medical Systems

Medical care is probably the most signifi-
cant support function on any starship, but even
more so for a highly defensive vessel. The
ability to care for crew members suffering from
a wide range of ailments and injuries aboard
ship means less starbase downtime and better
crew motivation. And in a combat situation, the
ability to deal with casualties effectively cannot
be over-estimated.

Outside of a hospital ship, the medical
systems on the Khai Tam are the most sophis-
ticated aboard any vessel known. The Sickbay
Complex incorporates the most advanced equip-
ment and design in the Federation. In fact, this
next generation complex was slated for the first
Galaxy class refit, but was ready in time for the
Qapla’ class. Some minor modifications were
made to incorporate Klingon technology, but
most systems are Federation original. By their
own admission, Klingons do not value medicine

as highly as the Federation does so most of the
sickbay complex design on the Qapla’ class
was left to Federation engineers.

Facilities

The Medical Department, under the direc-
tion of the Chief Medical Officer (CMO), is
principally located in the Sickbay Complex in
the center of Deck 9. This makes it one of the
best-protected areas of the ship, and one of the
most stable during IDF failure. More than just
a traditional sickbay, the Sickbay Complex
houses a wide range of medical facilities in three
concentric rings radiating from the center of the
deck out to the primary computer cores.

The complex’s center houses permanent
emergency medical facilities (equipment for
temporary emergency medical facilities is
stored in all cargo and shuttle bays). This
includes two Operating Roonvintensive Care
Units (OR/ICU). The OR/ICUs can be com-
pletely isolated from the rest of the ship, and
their atmosphere and gravity are adjustable for
all known sentient life-forms.

The Critical Care Unit (CCU) — what most
people think of as “sickbay” — is also located
in the core as well as the ship’s pharmacy and
a small equipment storage area. Of particular
interest is the complex’s own transporter, dedi-
cated exclusively for medical use. The entire
core, along with select labs and offices in the
inner ring, are sealed off with automatic doors
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Below: The Sickbay
Camplex. This plan
represents the deck layout
computer cores. In the
nextring out you would find
the remainder of the
medical staff’s quarters.
B s

which are programmed to open only for per-
sonnel wearing properly coded combadges
(medical and command personnel).

The inner ring of the complex houses sec-
ondary medical facilities in a series of suites
and labs. Clockwise from port turbolift: The
clinic suite containing doctor’s, CMO’s and ship’s
counsellor's offices, private examination rooms
and a reception area; the dental suite which
houses its own reception area, the dental unit,
and the dentist's office; a matemity/pediatrics
suite containing a variable gravity/environment
labor & delivery room, a neonatal intensive care
unit, and a nursery (not installed in Klingon-
variants); the general medical and autopsy labs
and morgue; a variable gravity physical therapy
suite; and a dedicated holosuite which can be
configured for training and/or conferences. The
training holosuite gives the staff an opportunity
to train on the most realistic simulations pos-
sible which keeps the medical crew of the Khai
Tam in a state of unsurpassed readiness.

The outer ring of the facility houses living
quarters for almost all full-time medical
personnel. This keeps travel time to a mini-
mum for emergencies as well as making it
convenient for regular work shifts.

Also in the outer ring are two completely

redundant IES units (see Chapter 8). When
the ship goes to red alert, all sickbay complex
systems switch to the IES. This prevents inter-
ruption of medical systems if the ship’s systems
are damaged. This also frees more of the ship’s
systems to be allocated to defense, propulsion,
etc. Using both IESs, the Sickbay Complex
can run independently of the ship’s systems for
nearly 100 hours.
: Immediately below the Sickbay Complex
on deck 10 is the science lab complex, which
may be called upon to assist in any research or
analyses needed (see Chapter 12). A
ladderway from the core of the Sickbay Com-
plex to the biology lab facilitates personnel traffic
and eliminates the need to wait for a turbolift.
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Staft

The medical staff is broken down into three
shifts. Each shift is staffed with:

One staff physician. The “duty MD", as
they are referred to, is in charge of all patients
and patient care during his/her shift. Each staff
MD on the ship has at least one sub-specialty.
On Khai Tam, one doctor sub-specializes in
Emergency Medicine and Orthopedic/Vascular
Surgery; one in OB/GYN, Prosthetics and Re-
constructive Surgery; one in Neurology and
Neurosurgery; and one in Cardiology and Tho-
racic Surgery.

NOTE: There are three doctors on staff
besides the CMO...the CMO is almost never
the duty MD. This leaves the CMO free to tend
to the myriad duties of running the department.

Two duty nurses. One nurse continually
monitors all patients from the duty desk located
in CCU while the other assists the duty MD.
The Head Nurse is typically the assisting nurse
on 1st shift. An additional nurse may be posted
on each shift to the nursery/neonatal ICU if there
are any infants in care.

Three medical technicians. Med techs
assist nurses and doctors. They respond to
minor medical emergencies and perform other
duties as required. One med tech staffs the
reception desk in the clinic suite at all times.

One laboratory technician. Lab techs
staff the general medical laboratory and run
most routine lab work themselves. They assist
nurses and/or doctors as needed for more com-
plex lab work.

One engineering liaison. This is an
Engineering officer attached to Medical. He/
she will operate the medical transporter and
perform all routine maintenance and diagnos-
tics on Sickbay equipment. They have a desk
in the medical transporter room.

Since first shift is when most routine cases
are seen and most administrative business con-
ducted, additional staff is posted during the “day
watch” as follows:

Chief Medical Officer. The CMO will typi-
cally report for duty to the 1st shift, although
they may “check-in” anytime.

Ship’s Counsellor. The counsellor's of-
fice hours will usually be during 1st shift,
afthough they will be “on-call”, or may be seen
by appointment, on 2nd & 3rd shifts.

Ship’s Dentist. See “Ship’s Counsellor”.

Two dental technicians. This is a sub-
specialty of med tech. One usually staffs the
DDS reception area while the other assists the
Ship’s Dentist.

One scrub nurse. A nurse who special-
izes in assisting surgeries and serving as
anesthesiologist. When no surgeries are sched-
uled, they assist in sickbay as needed and
coordinate medical 'staff training programs.

One pharmacist. This is a nursing sub-
specialty. The pharmacist synthesizes and/or
replicates needed medications and maintains
inventory control over stored medications. The
pharmacist also serves as the Sickbay Com-
plex logistics officer, coordinating all supplies
for the unit and seeing that emergency medical
shelters (cargo & shuttle bays) have necessary
emergency supplies.

One physical therapist. This is a sub-
specialty of med tech. When no patients require
PT, this med tech assists as needed and coor-
dinates med tech training programs.

One laboratory technician. Additional
staff in medical lab to assist with higher 1st-
shift workload.

Two medical technicians. Additional staff
in sickbay to assist with higher 1st-shift workload.

Training

Starfleet personnel are some of the most
well-trained space farers in the known galaxy.
That high level of education and readiness is
maintained aboard Khai Tam. Personnel are
constantly drilled in the fundamentals of their
jobs as well as educated in the latest develop-
ments in their fields. Opportunities for
advancement and lateral transfer are fostered
through a program of next-level training and
cross-training in other fields. In fact, a typical
Khai Tam crew member can usually perform at
least one and usually two other jobs apart from
their primary specialty (more than 20% of the
crew is cross-trained in emergency medicine).
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Below: The crew billet
portion of a new crew
member’s boarding orders
(usually given/read via
PADD) ¢lls the crew
member to which cabin
they have been assigned
and how to gettoit.
Further information can be
called up an the PADD.

The “hardware” of training on Khai Tam
includes classrooms as well as a new develop-
ment: a sophisticated series of small holosuites
dedicated to training programs which can pro-
vide realistic simulations in almost any field. No
longer will training programs have to share
holodeck time with recreation programs (the
training holosuites do, by happy coincidencs,
free up the holodecks for more recreational use).

The “software” of training includes profes-
sional development programs, visiting lecture
series, ongoing focus groups, on-the-job train-
ing, and a variety of innovative and dynamic
programs offered by the training department.
Everything from “Small Arms Tactics” to “Psy-
chology of Military Leadership” is offered through
interactive simulators and classrooms aboard
the Khai Tam. In fact, motivated crew mem-
bers can earn academy credits and even entire
degrees while serving aboard.

On most Starfleet ships, the duty of Train-
ing Officer is placed on one of the officers as a
secondary function. On the Khai Tam, how-
ever, there is an entire Training Department
staffed with administrators, facilitators and
instructors—many of whom are civilian family
members of Khai Tam crew.

The creation of a Ship’s Habitability
Department is another of the innovative human

resource management programs aboard the

CREW BILLET

Welcome aboard the USS Khai Tam, Ensign Kyvn Tai
You have been assigned to cahin 09-1417

Cabin 09-1417 is a single Class M stateroom.

To get to your cabin, enter any turbolift and state,
“Deck 9, Junior Officer’'s Quarters”. Exit turbolift
and turn right at first corridor junction. Your cabin
will be the third door on the right.

Khai Tam. The Habitability Department over-
sees crew quarters systems, food replication
systems, and most crew recreation programs.

Crew Quartsrs Systems

Crew Quarters on board the Khai Tam are
very similar to those found on Galaxy and
Nebula class ships. In fact, the habitation mod-
ules for most of the Khai Tam’s primary hull are
identical in basic design to those used on the
Galaxy. Qapla’ and Targ offer rather spartan
accommodations as is typical in Klingon de-
sign, but Khai Tam (and Relentless) offers
comfortable staterooms, well appointed public
spaces, and an attractive overall appearance.

Each crew member is assigned an aver-
age of 100 square meters of personal living
spaces (a little less for enlisted personnel, a
little more for senior officers). These accom-
modations typically include a bedroom, living/
work area and a bathroom. Each stateroom is
equipped with a food replicator terminal, sonic
and standard showers, and a limited computer
interface terminal. Some two-bedroom state-
rooms are available on Deck 13 for families
living on board. Family space is limited and is
filled on the basis of rank and time aboard.

The Captain has two staterooms after the
Old Earth naval custom. His “in-port” state-
room is located near the forward gangway hatch
on Deck 12 and is spacious and well appointed
with personal amenities. This is the stateroom
the Captain uses to host guests while in port,
and while underway it is often used as VIP
quarters or as a small diplomatic conference
area. The Captain’s “underway” stateroom is a
standard senior officer stateroom located on
Deck 8, just forward of CIC. The Captain’s,
First Officer's, and Second Officer's staterooms
all have a dedicated computer display which
constantly shows the ship’s present position,
course, speed, and alert status.

A large block of stateroom space on Deck
9 has been reconfigured and held aside for use
in troop transport or casualty evacuation. Each
room houses five racks of four bunks each for
a total of 400 extra beds. The rooms are quite
crowded when full, but are usually used only
for short periods. When not in use, the bunks
can be folded into the racks to increase floor
space. When a “bunk room” is not occupied it
is often used to store cargo, using bunks as
shelves or folded bunks as tie-up racks.

78 - USS Khai Tam Technical Orientation Manual



Any crew member assigned to the Khai
Tamfor more than six months may reconfigure
their quarters within certain mass and volume
limits. Many of the Klingon exchange crew have
taken advantage of this to configure their quar-
ters in the traditional Klingon manner.

Approximately 25% of the staterooms
aboard the Khai Tam can be reconfigured to
Class H, K, or L environmental conditions. An
additional 5% can be adapted to Class N or
N(2) conditions (see Chapter 13). This is the
largest ready-conversion ratio of any Starflest
starship, and has led to one of the most diverse
crew assignments in Starfleet.

Dining Faciliies

Even though everyone has the ability to
replicate their own meal in their own cabin, that
can get boring on a year-long cruise. There-
fore, Khai Tam has five public dining areas for

the crew. Those desiring table service and/or a
more social dining experience can visit these
dining facilities:

The Wardroom: This facility is a table-
service dining room for officers and their
families/guests.

The Plg & Whistle: This is a self-ser-
vice replimat for enlisted personnel and
their families/guests.

La Nult d’ Etolle (The Starry Night):

Below: These two cabins

| Replicator l

Dining Area

Bed with
Wall Unit

This Is an intimate table-service dining are both standard junior
room open to all crew and visitors. The officer’s quarters. The
smallest of the public dining rooms, res- difference is the occupants.
ervations are sometimes required. The cabin on the leftis

] ()wuplﬂdby ahuman who
Downtime: - The ship’s lounge—open to has configured the roam for
all crew members and visitors. his camfort and enjoyment.
So] Suvwi’'Da] (Food of the Warrior): The cabin on the right has
A seli-service replimat specializing in Klin- been configured by its
gon fare—open to all crew and visitors. Klingon occupant to meet

her requirements.
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Crew Recreation Programs

Simply accommodating the recreational
needs of some 200 Klingon crew members is
enough of a challenge, but the Habitability
Department endeavors to keep the entire crew
challenged and/or relaxed with their many
recreational programs. ;

The most popular among the department’s
programs is holodeck usage, of which the aver-
age crew member will get 2 to 4 hours a week.
The Khai Tam has four large holodecks (1
through 4) and eight smaller ones (5 through
12) not including myriad training holosuites. The
department schedules holodecks 1, 2, 3, 5, 6,
7, and 8 for enlisted personnel on a first-come-
first-served basis with a 2-hour, once-a-week
maximum (unless there is surplus time at the
end of the week). Holodecks 4, 9, 10, and 11
are reserved for officers. Holodeck 12 is
reserved for senior officers and crew members
requiring Class H, K, L, N, or N(2) conditions (it
has an airlock entrance and special environ-
mental hook-ups). Personnel who wish to take
their holodeck time together may pool their al-
lotted time (i.e.- four crew members may take
an eight hour session together).

On the rare occasion a holodeck is needed
for a tactical simulation, training exercise, etc.,
a crew member may be “bumped” from their
scheduled slot. A bumped crew member will
receive the very next available siot on any
holodeck regardless of their rank.

When the ship is on yellow or red alert, all
holodeck usage is suspended and their power
and computational resources are usually re-
routed. The holodecks can be used as back-up
emergency medical facilities to the cargo and
shuttle bays. If energy and computer resources

allow, the holodecks can be converted to emer-
gency accommodations for casualty evacuation.
While Klingons have been long known to scowl
upon the creature comforts of Federation ships,
it is interesting to note that the Klingon-variant
ships are fully equipped with holodecks, and
that usage on both variants are comparable.

Other Recreation. The Habitability
Department also schedules and supervisss pro-
grams on board in the performing arts (usually
held in the ship’s auditorium or in the ship’s
lounge), in the physical arts (in the ship’s gym-
nasium or in holodecks), and in many culturally
unique recreational activities. They also hold
regular classes in art, music, theatre, and crafts.
Crew members who have expertise in a par-
ticular hobby often volunteer to hold classes for
the rest of the crew.

When a stop is going to be made at a
starbase or planet, the Habitability Department
will send ahead for a list of activities and places
to visit available at the port. This list will then
be published in the ship’s electronic newsletter.
Any activities requiring advanced scheduling will
usually be coordinated through the department
which can make reservations and purchase tick-
ets via subspace datalink.

The ship also has two libraries. The litera-
ture library holds nearly 500 hardcopy books
for crew members who enjoy reading the old-
fashioned way. Authors from Shakespeare to
Koltah are represented on the shelves, and there
is a quiet reading area in the library. The me-
dia library has terminals with access to the
thousands of works stored in the ship’s com-
puters. It also has listening areas for music,
and viewing booths for videos and holograms.
All these programs can be accessed in crew
quarters on personal terminals as well .
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Personnel Resources

The Klingons and Federation have both
maintained for decades that their most valuable
resource is their people. Without highly trained
and motivated crews, billions of credits of hard-
ware across the galaxy would be worthless. The
job of keeping crews trained and motivated falls
to Crew Support Systems (see chapter 13), the
job of keeping them organized and working falls
to Personnel Resources.

The staffing and organization of each
department is carefully coordinated through
Personnel Resources which in tum maintains
crew assignments and all personnel records.
Personnel Resources assures that all depart-
ments maintain adequate staffing levels and that
all personnel are periodically and fairly evalu-
ated. They also administer pay and promotions
for all crew members. Last, but certainly not
least, Personnel Resources acts as ombuds-
man in settling disputes between crew members
and their associates or superiors when normal
channels are inappropriate.

Each department is headed by a Depart-
ment Chief (DC) responsible for all operations
in that area. The DC may in tum subdivide
their department and delegate authority over
certain groups or activities. The staffing of
departments and their organization is covered
under the subsections below. Along with each
department note their logo. These logos are
designed and/or agreed upon by the members
of each department and may or may not be
unique specifically to the Khai Tam.

Command

The Command Department of the Khai Tam
is by far the smallest of the departments. [t's
only actual members are the Captain and First
Officer, the ship’s Navigation Officer, a small
contingent of Flight Controllers and the Person-
nel Resources Division. All other officers in the
chain of command are assigned to other de-
partments. Interestingly, the DC of Command
is actually the First Officer. The Captain has
the larger responsibilities of the ship and does
not have the time to administer the department.

The navigation of a vessel has been the
primary responsibility of a ship’s commander
for centuries. Even today, the loss of a ship in
battle is still not looked upon as harshly as a
navigational error. A collision with another ship
or other object is still grounds enough to relieve
a Captain of command. Therefore, navigation
and helm responsibilities still reside in the Com-
mand Department.

The ship’s Navigation Officer oversees the
complement of Flight Controllers. Any officer
with the Captaincy as a career goal usually starts
their career as a Flight Controller. A combina-
tion helmsman and navigator, the Flight
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Controller (or Conn Officer as they are often
called) is the individual who actually plots the
course and implements maneuvers of the ship.
Flight Controllers typically serve a year or two
in the command department learning the intri-
cacies of stellar navigation and taking courses
in the even subtler intricacies of commanding
people. They also stand watches as OD to
gain experience in command. After their tour in
Command, the officer is typically assigned a
low-level command slot in a department their
education and experience suit them for.

Engineerin

gThe Engigeering Department is the largest
single department on the ship, and with good
reason: it is charged with maintaining almost
all the hardware aboard the ship. From the
warp drive to the food replicators, Engineering’s
job is to keep it running at optimal efficiency.
Due to the wide range of systems it must main-
tain, the Engineering Department maintains
several sections and subsections under the
direction of its DC, the Chief Engineer.

Warp Propulsion

Responsible for all aspects of the opera-
tion and maintenance of the warp drive from
matter & antimatter storage to the warp core, to
the engines themselves. The WPS Officer is
second-in-command of the department.

Impuise Propuision

Covers everything having to do with the
IPS from fuel storage to vectored thrust ma-
nipulation. They are also responsible for the
ship’s reaction control system. The IPS Officer
is Engineering’s third-in-command.

Power Distribution

The Power Distribution officer ensures that
energetic plasma is siphoned from the wamp
core and routed to those systems that require
it. They are also responsible for energy con-
versions and for getting that converted energy
(i.e. - plain old electricity) to the rest of the
ship. They are also responsible for the mainte-
nance of waveguides and wiring throughout the
ship.

Siructural Integrity/Damage Gontrol

;= Physical hull integrity, spaceframe mainte-

nance, Structural Integrity and Inertial
Dampening Fields are all the responsibility this
section. Damage Control, however, is its most
demanding role and drills and training are con-
stantly taking place in this area. More crew
members are cross-trained in damage control
than in emergency medicine, and this depart-
ment trains and drills these cross-trained
personnel as well as its permanent staff.

Environmental Engineering

If the gravity is out, call Environmental En-
gineering. They are responsible for all Life
Support and Environmental systems as well as
the maintenance of crews quarters, replicators,
plumbing, turbolifts, and just about anything else
having to do with crew support.

Transporter Systems

Maintenance and operation of the trans-
porters is the responsibility of this small but
highly specialized section. Anyone hoping to
earmn a transporter operator’s certificate must
spend at least six months in this department.

Ruxifiary Engineering

The catch-all for the myriad little jobs that
none of the recruiting holos talk about. This is
the section that most Engineering Liaisons are
assigned to. Engineering Liaisons are person-
nel who officially report to Engineering, but their
actual duties are in another department. For
example, the Medical Department has an Engi-
neering Liaison on duty at all times to maintain
its vital systems and to operate its transporter.
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Securily

The Security Chief is the DC of Security.
On a ship like Khai Tam the security contingent

can become quite large. In fact, after Engi-
neering, Security is the largest department
aboard and is divided into three sections:

Internal Security

Intemal Security is responsible for the safety
and security of all personnel aboard, whether
Starfleet personnel or not. They process
security clearances, investigate possible com-
promises, perform training, form honor guard
details, respond to intruder alerts, perform crimi-
nal investigations and operate the brig.

They also secure classified data, maintain
intruder deterrent systems, monitor the
combadge security system and transporter
weapons detectors, operate small arms lockers
and armories, construct special barricades or
monitors, and control and distribute safe, door,
and forcefield combinations and clearances.

On a ship with no Marine Detachment,
Personnel Security would also stand guard as
sentries in the ship’s restricted areas and serve
as protective escort for the command staff and
VIPs aboard; however on Khai Tam those jobs
are handled by the Marines (see below).

Tactical Systems

Tactical Systems is responsible for tactical
and strategic intelligence, weapons readiness
and operation, and the operation of the ship’s
Combat Information Center (CIC). It is the larg-
est of the security subsections, and arguably
the most boisterous. Much of the Klingon ex-
change crew is assigned to Tactical Systems.

Tactical Systems personnel operate and
maintain all ship’s weapons including phasers,
torpedoes, and disruptors. All tactical sensors,

fire control systems, and intelligence gathering
and interpretation are also the purview of Tacti-
cal Systems. The squadron of GT1 shuttles
reports to this division.

Marine Detachment

The other major subsection of Security is
the Marine Detachment. Marines stand watch
as sentries in the ship’s restricted areas as well
as provide a protective escort for the ship’s com-
mand staff. They are also responsible for
security presence on away missions, boarding
parties and assault groups.

The 78th Marine Strike Group is assigned
to the Security Department of the USS Khai
Tam. 1t is considered a Company in strength:
three platoons of three squads each (60 ma-
rines total). Each squad contains a squad
leader, three light weapons specialists, one
heavy weapons specialists, and one combat
corpsman. During cruise mode, one platoon is
on per shift with one squad divided up as secu-
rity escorts and two squads divided up as
sentries. There are also two shuttle pilots
trained in covert insertion/extraction who fly and
maintain the MSG’s two Type 7L shuittles.

Communications

The responsibility of operating all ship’s
communications falls on the ship’s Communi-
cations Officer (the Department Chief), while
the maintenance of the systems is shared with
Aucxiliary Engineering. The communications de-
partment is divided into internal and external
sections similar to the Security Department.

The Intemal Communications Section main-
tains and operates the ship’s intercom and
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combadge systems, publishes the ship’s elec-
tronic newsletter, maintains the suggestion and
messaging systems, and produces training and
informational tapes and holograms.

The External Section handles subspace and
RF radios, digitized laser signals and encrypted
communications and data links (see chapter 8).

—/\—

Shutie Ops

Because of the large number of shuttlecraft,
pilots and maintenance personnel aboard, the
Khai Tam has her own Shuttle Ops department
(she and Relentless are the only non-shuttle-
carriers in the fleet to have one). Traffic
controllers, FDOs, pilots and crew chiefs are all
supervised by Shuttle Ops’ DC, the Shuttle Wing
Commander.

The maintenance personnel in Shuttle Ops
include dedicated shuttle technicians as well as
pilot-technicians who are not only fully qualified
to maintain and repair all the shuttles aboard,
but are also qualified as workpod/shuttlepod
pilots. The ten QRPVs aboard also have their
own Pilot-Technicians who service both the craft
and their VR cockpits on Deck 17.

Also reporting to the Wing Commander are
the Runabout pilots and crew chiefs. Even
though Runabouts are fully commissioned ves-
sels in their own right (unlike shuttles they have
their own NCC numbers), they are considered
part of the Shuttle Ops team aboard Khai Tam.
The two Runabouts attached to Khai Tam are
the Kaskaskia (NCC-719%) and the Santa Ana
(NCC-71382).

Stience

_ The ship’s Science Officer coordinates the
Several physics labs aboard as well as plan-
etary meteorology, archeology/anthropology,
geology, planetary and stellar cartography, and
other physical science labs in the Science com-
plex on Deck 10. Life science activities are a
joint responsibility of the Science Officer and
CMO (see below and Chapter 12).

In addition to her primary missions, the Khai
Tam is usually involved in several simultaneous
secondary missions, most of which are the
responsibility of the Science department. They
are also responsible for supervising civilian and
temporary science teams that may be on board.

Medical

For a complete breakdown of Sickbay Com-
plex staffing, see the “Medical Systems” section
of Chapter 14. The Chief Medical Officer also
has joint responsibility with the Science Officer
over the several biology, zoology and botany
facilities in the Science Complex on deck 10.
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Coordinating the resources of a ship like
the Khai Tamis no small job, and that job falls
to the Operations Department or “Ops” for short.

Ops personnel are typically generalists who
have served in a variety of jobs in their Star-
fleet career with the goal of knowing each well
enough to oversee the operation and resource
allocation of several departments simulta-
neously. The Operations Manager is the DC of
Ops and Second Officer of the ship, and is
responsible for allocating resources like com-
puter and sensor time, power, water, efc. to the
various departments.

While the Captain may always have
detailed knowledge of his ship’s navigation and
readiness state at all times, the Ops Manager
is probably the one person on the ship who
knows the most about what is going on in every
department at any given time.

Ops also has the responsibility for opera-
tion and maintenance of the ship’s computer
system. They maintain and operate both main
cores as well as servicing subprocessors and
terminals along with Auxiliary Engineering.

Runiliary Services

Without a doubt the most diverse depart-
ment aboard any ship is Auxiliary Services. If a
job doesn't belong to one of the above depart-
ments, it belongs to “Aux”. This includes
everything from the Ship’s Habitability section
(see Chapter 14), to the Ship’s Continuing
Education Program.

Aux personnel run the lounge, the restau-
rants, the laundry, the barber shop, the ship’s
store, the school, the libraries, the gymnasium,
the holodecks, etc. Most everything that keeps
the crew happy and productive is handled by
this department. For a complete description of
all the services offered by the Aux depaitment,
consult the shipboard publication, “Your Guide
to Auxiliary Services”.

Aux is also the only department authorized
to hire civilians on a regular basis and attempts
to employ as many on-board family members
(spouses and older children) as possible. This
is often a crucial factor in a family’s satisfaction
during a cruise—and therefore can greatly affect
the motivation and performance of the crew
member in question.
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Hight Operations

Flight Operations are those protocols
established for the ship to function efficiently on
a daily basis. It would seem that the impor-
tance of such a subject would eam this chapter
an earlier placement in this manual—but it is
impossible to accurately envision how Flight Ops
works until a basic understanding of the entire
vessel is gained. Therefore this chapter is
placed last to give the reader the “big picture”.

Since Khai Tam is a weapons-heavy plat-
form and is periodically used as a sector defense
ship, her flight operations differ from most Star-
fleet vessels. One area where operations differ
is in command, control, and communication
(CB) procedure.

For example, the officer responsible for
navigation of the ship is said to *have the conn”
(this is different from the Conn position on the
bridge—the officer with the conn is not the Flight
Controller, but the person giving navigation
orders to the Flight Controller). The officer
responsible for primary mission execution is said
to “have the deck” and is designated as the
Officer of the Deck (OD). Usually the OD has
both the Deck and the Conn, but not always. If
the Captain is directing an attack from the Com-
bat Information Center (CIC) for example, he
may take the Conn, but not the Deck.

Communications are similarly defined. If
the CIC Tactical Sensor position (TacSens)
should encounter a contact on a defensive pa-
trol, the following exchange would be typical of
Khai Tam communications:

TacSens: “Conn, Sensors—I| have a new
contact bearing 240 mark 3. Designate
contact Papa 1." The bearing is relative
to the ship, Papa means the contact was
first acquired using passive sensors (Papa
refers to “P” bor passive sensors).

Conn: “Sensors, Conn, aye—Establish TMA
and attempt to ID. Security, Conn—Bring
the ship to yellow alert, quick quiet.” “TMA’
refers to Target Motion Analysis. See
below for more on the terms “yellow alert”
and “quick quiet".

Although these procedures are more for-
mal than on most ships, there is good reason.
Confusion or miscommunication in a battle situ-
ation can be disastrous, and the Khai Tam is
often used as a defensive power. Therefore,
nothing is left to chance when it comes to who
is in charge of what, and who is saying what to
whom.

Miission Types

The Kh!lps'am is capable of carrying out a
variety of missions, albeit many of them defen-
sive in nature. Most starships have one
category of primary mission types called “Tacti-
cal and Defense” whereas the Khai Tam'’s
mission profiles expand on the term immensely.
By and large Khai Tam’s missions fall into one
of several standard categories.
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Preliminary Survey

Here the ship is assigned to survey a
planet, star system, or general area of space.
Usually such missions involve charting, compo-
sitional analysis, and cultural analysis if the
subject is an inhabited planet or system. [f
these initial studies warrant further research,
the Khai Tam can mark position and call for a
science vessel to be dispatched.

First Contact

In the remote areas she patrols, the Khai
Tam is sometimes called on to make first con-
tact with a society on behalf of the Federation.
Her defensive capabilities assure, however, that
the Federation is well represented if the new
beings aren’t interested in talking (like the Borg).

Defensive Pairol

In a sector where open hostilities have not
been declared, but where a defensive presence
is required, the Khai Tam may be assigned a
defensive patrol. Here, the main goal is to
project force, and to be ready to respond
authoritatively if hostilities break out.

Combat Patrol

Combat Patrols are patrols carried out dur-
ing open hostilities when the use of force has
been authorized. Here, the Khai Tam would be
assigned a sector of space to patrol, having full
authority to challenge and engage any hostile
craft entering or approaching the zone.

Speciai Operations

Missions involving intelligence gathering or
covert activities are known as special opera-
tions. On a special ops mission, the Khai Tam
may be sent to covertly gather signal intelli-
gence in a border area, to support an intelligence
vessel with defensive cover, or to covertly in-
sert or extract a special ops team on a planet.

Emergency and Rescue

Although she doesn't have the facilities for
evacuation on a colonial scale, her speed often
makes the Khai Tam the first ship on the scene
in emergency situations.

Operafing Motes

The Khai Tam conducts its operations
under an established set of protocols based on
the operating mode or readiness level of the
ship. Although she has similar operating modes
to the rest of the fleet, her defensive role usu-
ally requires a higher readiness level for any
given alert status. For example, while on most
ships Yellow Alert means the next shift is alerted
to be ready for duty, on the Khai Tam it means
the next shift reports to their alert duty stations.

Cruise Mode

, - Cruise Mode is the normal operating con-
dition of the spacecraft. In Cruise Mode, only
one of the three eight-hour shifts is on duty.
The first shift or day watch is when the bulk of
the ship’s business is accomplished and it is
the shift most populated. Departments which
accomplish tasks that are not required 24 hours
a day usually assign them to the day watch.
The second shift or mid watch is the second
most populated. This is the shift during which
most first and third shift personnel socialize, so
the Auxiliary Services Department is well staffed
during this shift. The third shift or night watch
is the least populated, consisting only of those
crew members needed for 24-hour operations
or combat readiness. Operational rules for
Cruise Mode include:

* Propulsion/Power: One major power
system (WPS, IPS or standby fusion
generators) must be available at all
times, one on standby.

e IWS: One phaser emitter and one dis-
ruptor must be operational. One
forward and one aft torpedo tube must
be loaded with a Type 1 torpedo armed
and ready. At least one deflector shield
must be operating at no less than 20%
output, with 100% capability.

¢ Auxiliary craft: One Runabout, one
QRPV1, one QRPV2 and one GT1
must be on ready-alert (five minute
launch readiness) at all times. A per-
sonnel shuttle must be on 30-minute
alert. The Main Shuttlebay is usually
in constant operational readiness un-
der cruise mode.
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« Sensors: One suite of long range navi-
gational and passive tactical sensors
must be operational at all times. At
least one suite of tactical active sen-
sors on hot standby.

e C3: OD on Main Bridge has the deck
and conn. CIC monitors navigation,
readiness and alert status and pro-
cesses incoming intelligence. The
Signal Officer may usually approve out-
going transmissions.

Yellow Alert

Yellow Alert indicates that a situation
requires an increased state of readiness.
Immediately upon sounding Yellow Alert, the
next shift due to come on is alerted to report to
alert duty stations (j.e. - if the mid watch is on
duty, the night shift will go to alert stations).
Operational rules for Yellow Alert include:

. Propulsion/Power: While power may
be drawn from only one system, all
three major systems must be made
available for immediate use.

are held open in case the situation re-
quires a unique weapons load. At least
one shield must be operating at 100%,
with the other shield on hot standby.

Auxiliary craft: One Runabout, two
GTis, and all QRPVs must be on
ready-alert. A personnel shuttle must
be on 30-minute alert. Both shuttlebays
must be made operational.

Sensors: All passive sensors must
be made operational. All tactical ac-
tive sensors on hot standby. Active
sensors are used with OD’s/Captain’s
authorization enly as they can reveal
the ship’s position.

C3: OD on Main Bridge will usually
retain deck and conn, the Captain may
be called to bridge or CIC. CIC is fully
staffed and commences tactical analy-
sis, continues to monitor navigation,
readiness and alert status and process
incoming intelligence. The OD must
authorize any outgoing transmissions.

IWS: All phasers and disruptors must
be made operational. Four forward and
four aft tubes must be loaded with at
least a Type 1 torpedo (other ordnance
may be ordered). The remaining tubes

Red Alert

Red Alert indicates an emergency situa-
tion. Immediately upon sounding Red Alert, all
hands report to their alert duty stations. Key
personnel report to their primary work areas

Below: When the ship is
on any type of alert status,
carridor Comm Panels and
other select terminals will
display a message like this
one. Depending on the
situation and alert-level,
civilians may be directed to
their quarters, emergency
shelter areas, or to the
separable hull for possible
hull separation.
G e

Corridor Comm Panel

your fuariers.

The ship is now on Yellow Alert. All iands on mid watch, please report to
your alert tuty stations immediately. All civilian persomnel please return o

YELLOW ALERT EEZ D
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while cross-trained personnel previously off duty
report to their secondary duty stations. Unlike
other ships which give their third shift 15 min-
utes to report to stations, all hands on the Khai
Tam are expected to be at their alert duty sta-
tions within three minutes (manner of dress and
personal hygiene not withstanding). Operational
rules for Red Alert include:

¢ Propulsion/Power: All systems at full
readiness with WPS and IPS running
with at least 75% power output.

» IWS: All weapons must be ready. The
torpedo load remains the same with
weapons receiving target data every
millisecond. The remaining tubes may
be loaded at any time. Both deflector
shields must be running at 100%.

¢ Auxiliary craft: One Runabout, one
personnel shuttle and all GT1s/QRPVs
must be on ready-alert with snother per-
sonnel shuttle on 30-minute alert. Both
shuttlebays must be operational.

* Sensors: Same as yellow alert.

e C3: The Captain will usually take the
conn. CIC is fully staffed and contin-
ues tactical analysis. Fire control is on
full standby in CIC. TMA will be per-
formed and firing solutions calculated
for every hostile/unidentified contact.

Batlestations

Battlestations is a subset of Red Alert. Not
every red alert is automatically a call to
battlestations, but a call to battlestations is
automatically a red alert. Battlestations is called
when defensive action is imminent. All the same
protocols are observed with a few additions:

* IWS: Outer doors on Type 1 tubes
are opened. Phasers are energized
and disruptor PTCs are opened.

» Auxiliary craft: Shuttlebay doors are
opened if they haven't been already.
A QRPV1 and a GT1 are each placed
on a pad and powered up.

e C3: The Captain will take the conn
and transfer command to CIC. The
Main Bridge will be staffed with a back-
up crew in case hull separation
becomes necessary.

Quick Quiet

Quick quiet is an operational mode that
can be initiated at any time under any alert
status. Its protocols run parallel to, not instead
of, those above. A normal operation under one
of the above modes would only be prevented if
it would violate Quick Quiet.

The most amazing thing about space is
how little is actually in it. In the vast distances
between the relatively few things in space, it is
very difficult to locate a ship unless it is making
some kind of “noise” like subspace distortion,
radio signals or active sensor sweeps. When
Quick Quiet is ordered, all active sensors or
outgoing communications are shut down to
avoid giving away the ship’s position.

Silent Running

When the order is given, “Rig for Silent
Running” it means that the tactical situation
demands that the ship’s position not be given
away. Any system that gives off “noise” —
including, engines, navigational deflectors, and
shields—are immediately shut down. This is a
very dangerous operating mode for the ship
because it is, for all intents and purposes, adrift
and vulnerable.

Typically, “All Stop” is ordered before silent
running. This at least assures the ship does
not continue to travel unprotected on its previ-
ous heading. Stopping the ship can create a
lot of “noise” also though. All systems are main-
tained at hot standby for immediate restart at a
moment’s notice.
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Anpendix A

Glossary of Terms and Acronyms

A/G: Accslerator/Generator. Part of the IPS.

abaft: To the rear of. For example, the im-
pulse engines are abaft the main bridge.

aft: Toward or at the stern of the ship.

AIE: Auxiliary Impulse Engine. The engines
on the separable hull.

amidships: The middle part of the ship, half-
way between the bow and the stern.

around: Indicates a feature on a drawing that
repeats around the perimeter of a vessel.

beam: The width of the ship at its widest point.

BOL: Bearing-Only Launch. A torpedo launch
mode.

bow: The front part of the ship.

Bridge, Main: The control center from which
the ship is usually navigated.

bulkheads: Walls that divide decks into com-
partments.

C3: Command, Control, Communications.
C: Cruiser.
Capt: Abbreviation for Captain.

CCU: Critical Care Unit. The portion of the
Sickbay Complex that most people picture when
they think of “sickbay”

Cmdr: Abbreviation for Commander.

centerline: An imaginary plane dividing a ves-
sel in two equal halves longitudinally.

CIC: See Combat Information Center.
civ: Abbreviation for civilian personnel.
CMO: Chief Medical Officer.

CO: Commanding Officer.

Combat Information Center: The control cen-
ter from which the ship’s sensors and weapons
are operated. The ship can be navigated from
CIC if needed.

CPO: Chief Petty Officer.

CRGP: Catastrophic Resource Contingency
Plan. An emergency plan for resource usage.

crypto: Relating to the encryption or decryption
of data/messages.

DC: Department Chief.
DCA: Driver Coil Assembly. Part of the IPS.
DDS: Medical degree of dentist.

dock: To actually attach a vessel to another
vessel or station at a docking port where crew
and cargo can be directly transferred on and off
the ship (see “moor”).

door: An opening in a deck or bulkhead with a
closeable door that is not airtight (see “hatch”).
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dorsal: The upper surface or “back” of the ship.

draft: The height of the ship from its top-most
to bottom-most points.

DT: Data Transmission. A prefix used in mes-
sage communication.

EASE1: Energy Attractant Static Explosive - 1.
A type of mine designed under the Qapla’Class
Development Project.

EC: Exploratory Cruiser.

EM: Electromagnetic (a type of radiation).
enl: Abbreviation for enlisted personnel.
Ens: Abbreviation for Ensign.

'
EPS: Electroplasma system. The main power
distribution system on most starships.

FDO: Flight Deck Officer.
forward: toward the bow of the ship.
FTL: Faster Than Light.

hardpoints: Specially reinforced exterior sec-
tions of a vessel used for connecting umbilicals,
gangways, exterior ordnance, etc.

hatch: An opening in a deck or bulkhead with a
closeable door that is airtight (see “door”).

HC-E: Heavy Cruiser—Exploratory.
HC: Heavy Cruiser.

helm: The operator's console from which the
ship is being steered (usually the Flight
Controller's console on the Main Bridge).

hold: Synonym for cargo bay. An area where
cargo is normally stored.

VO: Input/Output.

ID: Identification.

IDF: Inertial Dampening Field. The energy

field which counteracts the affects of accelera-
tion on a starship.

IES: Independent Emergency Systems. Emer-
gency back-ups of critical resources used in
key areas of a vessel.

IGS: Inertial Guidance System. The system
which allows a ship to plot its position without
external reference points.

IKV: Imperial Klingon Vessel.

Integrated Weapons System: The combined
systems of photon torpedoes, mines, phasers,
disruptors, and defensive shields.

IPS: Impulse Propulsion System.

IRC: Impulse Reaction Chamber. Part of the
IPS.

IWS: See “Integrated Weapons System.”

Jeffries Tube: Crawlspaces between decks
that house piping, wiring and waveguide con-
duits.

KCWD: Klingon Council on Warship Design.
keel: See “spaceframe.”

ladderway: Vertical accessways between
decks containing steps or rungs.

LCARS: Library Computer Access and
Retrieval System. The primary user interface
of the ship’s computer.

(.f lg: Abbreviation for Lieutenant Junior Grade
Lt: Abbreviation for Lieutenant
LtCdr: Abbreviation for Lieutenant Commander

M/ARA: Matter/Antimatter Reaction Assembly.
The heart of the WPS.

MCR: Mechanically/Chemically Recyclable. A
category of waste.

MD: Medical degree of doctor.

MIE: Main Impulse Engine.
engines on the primary hull.

MITS: Multiple Independently Targeted
Submunitions. Torpedo warheads capable of
separating from the torpedo and pursuing its
own target.

The impulse

MJL: Micron Junction Link. Computer core
components which allow data from the FTL
processors to be transferred into the rest of the
system. -

moor: To keep a ship in position with umbili-
cals (see “dock”).

MRR: Matter Replicator Recyclable. A category
of waste.

MSG: Marine Strike Group.

MTB: Main Torpedo Bay.

MUN: Major Utilities Networks.

NCC: Navigational Contact Code/Naval
Construction Contract.

OB/GYN: Medical degree of obstetrician/gyne-
cologist

OD: Officer of the Deck. The officer respon-
sible for executing primary mission objectives
during a particular watch.
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ODN: Optical Data Network.
OR/CU: Operating Roonvintensive Care Unit.

p/s: Abbrevaition for port and starboard. Indi-
cates a feature on a drawing which is repeated
on the other side of the vessel.

PADD: Personal Access Display Device

port: The left side of the ship when facing the
bow.

Pri Flight: Primary Flight Control. The center
for shuttle operations.

PT: Physical Therapy/Physical Therapist.

PTC: Power Transfer Conduit.
component of the EPS.

PUN: Protected Utilities Network.
QRPV: Qapla’ Remotely Piloted Vehicle.

RBL: Range-Bearing Launch. A torpedo launch
mode.

RCS: Reaction Control System. The system
of low power thrusters that steers the ship at
sublight speeds.

The prime

RF: Radio Frequency.
RN: Medical degree of nurse.
RUN: Reserve Utilities Networks.

RVT: Real-time Voice Transmission. A prefix
used in message communications.

SC: Ship’s Counsellor.

SC: Strike Cruiser.

SDAC: Starfleet Design Advisory Committee.
SFRA: Starflest Regulatory Agency.

SIF: Structural Integrity Field. The energy field
that supplements the physical support of a
vessel's spaceframe.

SMP: Sensor Monitoring Position.

spaceframe: The primary structural members
of the ship. The assembly of the first major
spaceframe members of a ship is referred to as
the “keel laying™.

squibb launcher: A self-contained automated
loading/launching system that fires small tor-
pedo-like projectiles such as antimatter charges
or communication beacons.

starboard: The right side of the ship when
facing the bow.

stem: The foremost point of the ship (usually
0x0y0z in ship's coordinate system).

stern: The rear pa'rt of the ship.
TCS: Torpedo Control Subprocessor.

TMA: Target Motion Analysis. Establishing
sufficeint course track and identification to
provide a firing solution to a target.

TSO: Tactical Systems Officer.

typ: Abbrevaition for typical. Indicates one of
several similar features in a drawing.

UV: Ultra-Violet.

VAG: Variable Gravity Area. A compartment
where the synthetic gravity can be altered by
an occupant of that compartment.

VED: Vectored Exhaust Director. Part of the IPS.

ventral: The lower surface or “underside” of
the ship.

VR: Virtual Reality. A system of sensory inputs
that provides a convincing simulation of reality.

WO1 (2): Abbrevaition for Warrant Officer 1 or 2.
WPS: Warp Propulsion System.
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Appendix B
Nominal Ship's Complement

Below are the standard billets for the Khai Tam. The Khai Tam may have more or less people aboard at any given
time, but the figures below are a good average. The ranks shown are indicative of the usual rank filling that position, the
actual rank may vary. Duty stations may also vary.

Position (Rank) Quantity Normal Duty Statian (shift) Alert Duty Station
Command
Commanding Officer (Capt) 1 Main Bridge (1st) CIC
Executive Officer (Cmdr) 1 Main Bridge (1st) CIC
Navigation Officer (Lt) 1 Main Plot (1st) Main Bridge
Flight Controllers (Ens) 5 Main Bridgs (1 per 2nd/3rd); CIC (1 per) Damage Control
Personnel/JAG Officer (Lt) 1 Admin. Offices (1st) Lifeboat Officer
Yeoman (enlisted) 8 varies Emergency Medicine
Disbursing Clerk (enlised) 1 Admin. Offices (2nd/3rd) Emergency Medicine
OFFICERS 9
CREW 9
TOTAL 18
Engineering
Chief Engineer (Lt Cmdr) 1 Main Engineering (1st) Main Engineering
Warp Propusion Engineer (Lt) 1 Main Engineering (2nd) Main Engineering
Warp Prop. Chid (> CPO) 2 Main Engineering (1st/3rd) 1 per Port/Stbd Nacelle
Warp Prop. Spec. (enlisted) 6 Main Engineering (2 per) 2 per Port/Stbd Nacelle
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Impulse Propulsion Engineer (Lt)
Impulss Prop. Chig (= CPO)

Impulss Prop. Spec. (enl)

Thruster/RCS Spec. (enl)
Power Distribution Engineer (Ens)

1
2
12
6
1

Power Distribution Chief (= CPO) 2
Power Distribution Spec. (enl) 6

Computer Systems Engineer (Lt)
Comp. Sdftware Engineer (Ens)
Software Chief (> CPO)

1
1
2

Programmers/Operators (enl) 30

Comp. Hardware Engineer (Ens)

FTL Processor Tech. (enl)
Computer Technicians (enl)
Structural Integrity Officer (Lt jg)
Hull & Frame Chief (= CPO)

Hull & Frame Specialist (enl)

SIF/IDF Chief (= CPO)
SIF/IDF Spedalist (enlisted)

Damage Control Chief (= CPO)

Damage Control Spec. (enl)
Environmenta Eng. Officer (Lt)

1
6

1

Gravity Systems Chief (= CPO) 1

Gravity Systems Spec. (enl)

6

Atmosphere Sys. Chief (= CPO) 1

Atmosphere Sys.Spec. (enl)

6

Support Systems Chief (> CPO) 1
Waste Recovery Tech. (enl) 6

Quart. & Rep. Tech. (enl)

6

Transporter Systems Engineer (Ens) 1

Transporter Chief (= CPO) 2
Trans. Operator-Tech. (enl) 36
Auxiliary Engineering Officer (Lt) 1
Auxiliary Eng Spec. (enl) 30
OFFICERS 11
CREW 221
TOTAL 233
Securiy
Chief of Security (Lt Cmdr) 1
Internal Security Officer (Lt jg) 1
Internal Security Chief (= CPO) 3
Pers. Protection Spec. (enl) 9
Sec. Monitoring Tech. (enl) 3
Small Arms Spec. (enl) 6
Classification Tech. (enl) 3
External Security Officer (Lt) 1
Tactical Systems Officer (Lt) 1
Tactical Sensor Spec. (enl) 6
Fire Cortrol Specialist (enl) 3

Main Engineering (3rd)
Main Engineering (1st/2nd)
Impulse Engineering (4 per)
Impulse Engineering (2 per)

Main Engineering (1st)
Main Engineering (2nd/3rd)

Main Engineering (2 per)

Computer Control (1st)

Computer Control (2rd)
Computer Control (1st/3d)

4 Comp. Cntl.;3 per Core (10 per)

Computer Control (3rd)

1 per Core (2 per)
varies (5 per)

Damage Control Center (1st)
Damage Control Center (3rd)
Damage Control Center (3 per)
Damage Control Center (2nd)
Damage Control Center (3 per)
Damage Control Center (1st)
Damage Control Center (5 per)

Env. Eng. Office (1st)

Env. Eng. Office (3rd)

Env. Eng. Office (2 per)

Env. Eng. Office (2nd)

Env. Eng. Office (2 per)

Env. Eng. Office (1st)

Waste Recovery (1st)

Env. Eng. Office (2 per)
Transporter Room 1 (1st)
Transporter Room 1 (2nd/3rd)
1 per Trans. Rm. (12 per)
Aux. Engineering Office (1<)
varies

Main Bridge (1st)
Main Bridge (3rd)
Security Office/Brig (1 per)
Patrol/Assignment (3 per)
Security Office/Brig (1 per)
1 per Armory (2 per)
Security Office/Brig (1 per)
Main Bridge (2nd)
CIC (1st)

CIC (2 per)

CIC (1 per)

Impulse Engineering
1 per Port/Stbd Nacelle
4 per Imp. Eng. Room

Emg. Thruster Cntl.

Main Engineering
Main Engineering
Damage Control
Computer Control
Computer Control

1 per Core (2 per)

5 per core;Damage Control

Computer Control
3 per Core
Damage Control
Damage Control Center
Damage Control
Damage Control
Damage Control
Damage Control
Damage Control
Damage Control
Env. Eng. Office
Env. Eng. Office
Damage Control
Env. Eng. Office
Damage Control
Env. Eng. Office
Damage Control
Damage Control
Transporter Room 1
Emg. Transporters
Emg. Transporters
Aux. Engineering Office
varies

CIC
Security Office/Brig
Security Office/Brig
Restricted Area Sentries
Security Office/Brig
2 per Armory (2 per)
Restricted Area Sentries
Main Bridge
CIC
Damage Control
CIC
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Gunnery Officer (Ens) 1
Phaser Chief (> CPO) 3
Phaser Technicians (enl) 15
Disruptor Chief (= CPO) 3
Disruptor Technicians (enl) 6

Torpedo Officer (Ens) 1
Torpedo Chief (> CPO) 3
Torpedo Loaders (enlisted) 18

Deflector Shield Chief (= CPO) 3
Shield Technicians (enlisted) 6

MSG Commander (Cpt) 1

Platoon Leader (2nd Lt) 2

Squad Leader (= Sgt) 9
Light Weapons Spec. (enl) 27
Heavy Weapons Spec. (enl) 9
Combat Corpsman (enl) 9

Pilots (= WO2) 2
OFFICERS 11

CREW 144

TOTAL 155

Communications

Ship's Comm. Officer (Lt Cmdr) 1
~ Internal Comm. Officer (Eng) 1
Intraship Comm. Chief (=CPO) 3
Intraship Comm. Tech (enl) 6
Media Production Chief (> CPO) 1
Newsletter Editor (civilian) 1
Writer/Imager (civilian) 3
Holo Production Supv. (enl) 1
Holo Production Crew (enl) 4
External Comm. Officer (Lt jg) 1
External Comm. Chief (>CPO) 3
Subspace Radio Spec (enlisted) 6
RF/Optic Radio Spec (enlisted) 3
Crypto Technicians (enlisted) 3
Datalink Spec. (enlisted) 3
OFFICERS 3

CREW 33
CIVILIAN 4

TOTAL 40

CIC (2nd)

Phaser Control (1 per)

1 per Emitter (5 per)
Disruptor Control (1 per)
1 per Disruptor (2 per)
CIC (3rd)

Main Torp. Bay (1 per)

1 per bay (1 per)
Shield Control (1 per)
Shield Control (2 per)

MSG Office (1st)

MSG Office (2nd/3rd)
Escort (1 per);Sentry (2 per)
Escort (3 per);Sentry (6 per)
Escort (1 per);Sentry (2 per)
Escort (1 per);Sentry (2 per)

Hangar/Flight Deck (2 per)

Comm Center (1st)
Comm Center (3rd)
Comm Center (1 per)
Comm Center (2 per)
Media Prod. Office (1st)
Media Prod. Office (1st)
Media Prod. Office (1st)
Media Prod. Office (1st)
Media Prod. Office (1st)
Comm Center (2nd)
Comm Center (1 per)
Comm Center (2 per)
Comm Center (1 per)
Comm Center (1 per)
Comm Center (1 per)

Phaser Control
Ventral;Dorsal Emitters
2 more per Emitter
Port;Stbd. Disruptors
2 more per Disruptor
Main Torp. Bay
Main Torp. Bay; Aft. Ctr. Torp. Bay
1 per tube; Damage Cntl.
Emr. Shield Cntl.
Emr. Shield Cntl.
MSG Office
w/Platoon (Assignment)
w/Platoon (Assignment)
w/Platoon (Assignment)
w/Platoon (Assignment)
w/Platoon (Assignment)
1 per Craft

Comm Center
Comm Center
Damage Control
Damage Control
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Comm Center
Damage Control
Damage Control
Damage Control
Damage Control
Damage Control
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Shuttle Wing Commander (Lt Cmdr)
Shuttle Ops Officers (Lt)
Traffic Gortrollers (enlisted)
Flight Deck Officers (Ens)
Flight Deck Specialists (enl)
Aux. Craft Maint. Engineer (Ens) 1
Aux. Craft Maint. Chief (> CPO) 2
Aux. Craft Maint. Tech. (enl) 21
Pilot Commander (Lt) 1
Shuttlepod Pilot-Tech. (enl) 25
Pers./Cargo Pilots (Ens/WO2) 25

0o ON =

Runabout Pilots (Lt/SWO) 3
Runabout Crewchiefs (= CPO) 2
GT1 Pilats (> WO2) 6

QRPV1 Pibt-Techs (= WO2) 5
QRPV2 Pibt-Techs (= WO2) 5

OFFICERS 75
CREW 67
TOTAL 142

Science Officer (Lt Cmdr)
Physicist (Lt)
Subatom./Quan. Phys. (Ens/WO2)
SQP Lab Chief (> CPO)
SQP Specialist (enlisted)
Astrophysicist (Ens/WO2)
Astro Lab Chief (> CPO)
Astro Spacialist (enlisted)
Subspace Physicist (Ens/WO2)
SSP Lab Chief (> CPO)
SSP Specialist (enlisted)
Gravimetric Physicist (EnsWO2)
GP Specialist (enlisted)
High Energy Physicist (Ens/WO2)
HEP Specialist (enlisted)
General Phys. Lab Chief (= CPO)
GPL Specialist (enlisted)
Planstary Geologist (Lt jgyWO1)
Geophysicist (Ens/WO2)
Geophysics Specialist (enlisted)
Geochemist (EnsWO2)
Geochemistry Spec. (enlisted)
Oceanographer (WO2)
Meteorologist (Ens/WO2)
Meteorology Spec. (enlisted)

W = =2 (W)= W= =2 N2 =N = ON = ON=ON = =

PriFlight (1st)
PriFlight (2nd/3rd)
PriFlight (3 per)

1 per shuttlebay (2 per)

2 Main; 1 Shuttlebay 2 (3 per)
Main Shuttlebay (1st)
Main Shuttlebay (2nd/3rd)
5 Main; 2 Shuttlebay 2 (7 per)
Main Shuttlebay (1st)
varies
varies
Main Shuttlebay (varies)
Main Shuttlebay (varies)
Main Shuttlebay (2 per)
Main Shuttlebay (1st)
Main Shuttlebay (1st)

Science Complex (1st)
Science Complex (1st)
Science Complex (1st)
Science Complex (2nd/3rd)
Science Complex (3 per)
Science Complex (1st)
Science Complex (2nd/3rd)
Science Complex (3 per)
Science Complex (1st) -
Science Complex (2nd/3rd)
Science Complex (3 per)
Science Complex (1st)
Science Complex (2 per)
Science Complex (1st)
Science Complex (2 per)
Science Complex (1st)
Science Complex (2nd/3rd)
Science Complex (1st)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1st)
Science Complex (1st)
Science Complex (1 per)

PriFlight
PriFlight
Damage Control
3 per shuttlebay
Damage Control
Main Shuttlebay
1 per Shuttlebay
10 Main/4 Shuttlebay 2 (14 per)
Runabout 1
1 per Craft; Damage Control
1 per Craft ; Damage Control
2 per Craft (incl. Pilot Cmdr.)
1 per Craft
1 per Craft
Main Shuttlebay
Main Shuttlebay

Science Complex
Science Complex
Science Complex
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Science Complex
Emergency Medicine
Science Complex
Science Complex
Science Complex
Science Complex
Emergency Medicine
Science Complex
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
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A&A Officer (Ens/WO2) 1
A&A Specialists. (enlisted) 3
Cartography Officer (Lt jgyWO1) 1
Stellar Cartography Tech. (enl) 3
Planetary Cart. Tech. (enlisted) 3
Chemistry Officer (EnsWO2) 1
Analytical Chem. Spec (enlisted) 3
Polymer Chem. Spec (enlisted) 1
Synthetic Chem. Spec (enlisted) 1
Physical Chem. Spec. (enlisted) 3
General Science Lab Officer (Ltjg) 1
Gen. Sdi. Lab Chief (= CPO) 2
Gen. Scdi. Lab Tech. (enlisted) 9
OFFICERS 16
CREW 85
TOTAL 101
Medical
Chief Medical Officer (Cmdr) 1
Ship’s Counselor (Lt Cmdr) 1
Ship’s Dentist (Lt) 1
Dental Technicians (enlisted) 2
Staff Physicians (Lt) 3
Head Nurse (Lt) 1
Duty Nurses (Ens) 5

Medical Technicians (enlisted) 1

—_

Medical Lab Tech. (enlisted) 4
Physical Therapist (enlisted) 1
Scrub Nurse (Lt. jg) 1
Ship's Pharmacist (Ens) 1
Life Sciences Officer (Lt ) 1
Biology Officer (Ens/WO2) 1
Biochemistry Spec (enlisted) 1
Biophysics Spec (enlisted) 1
Exobiology Spec (enlisted) 3
Microbiology Spec (enlisted) 3
Zoologist/Veterinarian (Lt jg) 1
Zoology Lab Tech. (enlisted) 2
Botanist (EnsWO2) 1
Botany Lab Tech. (enlisted) 2
OFFICERS 18

CREW 30

TOTAL 48

Science Complex (1st)
Science Complex (1st)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1 per)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1st)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1st)
Science Complex (2nd/3rd)
Science Complex (3 per)

see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
see chapter 13
Science Complex (1st)
Science Complex (3rd)
Science Complex (1st)
Science Complex (1st)
Science Complex (1 per)
Science Complex (1 per)
Science Complex (2nd)
Science Complex (1st/3rd)
Science Complex (1st)
Science Complex (2nd/3rd)

Science Complex
Science Complex
Science Complex
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Emergency Medicine

Sickbay Complex
Sickbay Complex
Sickbay Complex
Sickbay Complex
Sickbay/Emer. Shelter
Sickbay Complex
Sickbay/Emer. Shelter
Sickbay/Emer. Shelter
Sickbay/Emer. Shelter
Sickbay Complex
Sickbay Complex
Sickbay Complex
Science Complex
Science Complex
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Science Complex
Emergency Medicine
Science Complex
Emergency Medicine
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Ops
Operations Manager (Cmdr) 1
Operations Watch Officers (Lt Cmdr) 2
Ops Liaison Officers (Lt) 4
Resource Allocation Officer (Lt) 3
Resource Alloc. Spec. (enl) 9

OFFICERS 10
CREW 9
TOTAL 19
Ruxiliary Services
Auxiliary Senvices Officer (Lt Cmdr) 1
Ship’s Habitability Officer (Lt) 1
Lounge/Dining Staff (civilian) 24
Barber (civilian) 2
Storekeeper (civilian) 4
CQsS Officer (Eng 1
CQS Spedialists (enlisted) 4
Food Rep. Spec. (enlisted) 3
Recreation Officer (Ens) 1
Holodeck Chief (> CPO) 2
Holodeck Programmers(enl) 4
Recreational Prog. Coord. (civ) 1
Recreation Staff (civilian) 5
Special Events Coord. (> CPO) 1
Special Events Staff (civilian) 6
Ship’s Education Officer (Lt) 1
Prof. Dev. Staff (Ens) 2
Trng. Holodeck Coord. (= CPO) 1
Training Holodeck Prog. (enl) 4
Family School Director (civilian) 1
Teachers (civilian) 2
OFFICERS 7
CREW 19
CIVILIAN 45
TOTAL 53
Summary
Officers (Commissioned & Warrant) 160
Enlisted Personnel 617
TOTAL SHIP'S COMPLEMENT 777
Plus Normal Family Billet 78
TOTAL SHIP’'S POPULATION 855

Main Bridge (1st)
Main Bridge (2nd/3rd)
varies
Ops Office (1 per)
Ops Office (3 per)

Aux Office (1st)

Aux Office (1st)
Lounge (8-1st;12-2nd;4-3rd)
Ship's Barber Shop (1st/2nd)
Ship's Store (1-14;2-2nd;1-3rd)
Aux Office (1st)
varies
Food Replicator Control (1 per)
Aux Office (1st)

Aux Office (2nd/3rd)
Aux Office (1st)
Gymnasium (2nd)
varies
Aux Office (1st)
varies
Training Office (1st)
Training Office (1st/2nd)
Training Office (1st)
Training Office (1st)
Ship's School (1st)
Ship’s School (1st)

CIC
Main Bridge; Ops Office
varies
Emergency Medicine
Emergency Medicine

Lifeboat Officer
Lifeboat Officer
Emergency Medicine
Emergency Medicine
Emergency Medicine
Damage Control
Damage Control
Damage Control
Lifeboat Officer
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Medicine
Lifeboat Officer
Emergency Medicine
Emergency Medicine
Emergency Medicine
Emergency Child Care
Emergency Child Care

(officer:crew ratio = 1:4 (Starfleet avg= 1:5))
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100 PAGES OF TECHNIGAL INFO WITH OVER 60 DETAILED ILLUSTRATIONS!

- USS Khai Tam
Technical Orientation
Manual

The USS Khai Tam Technical Orientation Manual is your complete
guide to the galaxy’s first jointly designed Federation-Klingon
starship. From propulsion and weapon systems to auxiliary craft and
crew resources, this book takes you straight into the workings of a
starship designed to explore and defend the deepest reaches of
Federation space. Inside you will find unique and detailed
descriptions and illustrations including:

® Detailed floor plans of the Main
Bridge, Combat Information Center,
Main Engineering, Communications
Center, Sickbay Complex, etc.

® Cutaway views of photon torpedoes,
assault shuttlecraft, Klingon warp
nacelles and more.

® Guidelines for combat operations,
recreational programs, flight
operations, and resource allocation.

® Complete history of the development
and construction of the Khai Tam and

Combat Information Center her sister ships of the Qapla’ class!




